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System Overview 
 
The Energy Spy is a display, record and alert device that is used to monitor plant-wide energy usage. It has 
user settable alarm levels for Power Factor and KW Demand.  When these alarm levels are reached, red or 
yellow indicators on the front of the unit (and optionally in larger, remotely mountable “light trees”) are displayed.  
The light trees help with “on-the-plant-floor” understanding of energy usage. 

 
The Energy Spy displays Power Factor, Kilowatt, KVAR, KVA, and 

accumulating KWH (with a reset feature). 
 
The utility company may be penalizing your company for poor or low 
power factor.  A load with a low power factor draws more current than a 
load with a high power factor for the same amount of “useful” power 
transferred. This is significant because utility companies supply customers 
with volt-amperes, but bill them for watts. When the power factor is below 
1.0, the utility company must generate more volt-amperes than necessary 
to supply the real power (watts). This increases generation and 
transmission costs.  Additional costs may be charged to customers who 
have a power factor below some limit, typically 0.9 to 0.95.  

Most manufacturers are not aware that their plant has a poor power factor 
until their next electric bill arrives. By then the chance to remedy a low 
power factor has passed and a penalty has been charged. The Energy 
Spy can be setup to indicate when your power factor drops to lower levels 
allowing you to take corrective action before it appears on the next electric 

bill.  

The electric bill also includes a peak or demand charge which you pay every month. The Energy Spy can be 
setup to alert the plant when total demand has exceeded the set levels allowing you to manage your demand 
charge.  

Utility companies charge based on an average usage over specific period, which is typically 15 minutes.  The 
Energy Spy has an adjustable period that can be set to a shorter time, allowing you to react by shifting loads to 
keep the KW demand low for any utility company billing period.  Secondary manufacturing operations or when 
to start air conditioning are examples of where slightly delaying when they start (load shifting) may lead to 
significant reductions in KW demand charges. 

The Energy Spy also has the ability to report Power Factor, Kilowatt, KVAR, KVA, and accumulated KWH at the 
end of each measurement period to a PC which can record and display the data using CPT Energy Monitor 
software.  This data can be recalled and viewed graphically in either the CPT software or in Excel. 

The Energy Spy interfaces to pulsed output utility meters (aka your electric meter).  These meters with dry 
contacts provide a “pulse output” through dry contacts of an isolation relay.  The Energy Spy counts the raw 
pulses over a user specified time period and calculates the average 
measurements during that period.  Both kW·h and kVar·h pulses are 
necessary to make the calculations.  Each pulse will have a scale factor that 
describes the amount consumed per pulse (in kW·h/pulse and kVar·h/pulse).  
These scales must be entered in the setup menu of the Energy Spy for correct 
calculations to be performed. 

Installation and Wiring 
 

Mounting the Energy Spy Enclosure 
 
The Energy Spy enclosure is wall mountable using the 5/16” diameter holes on 
the lip, shown right.  Typically, ¼” bolts are used to mount the box to the wall 
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near the power meter.  The enclosure is not suitable for outdoor mounting and should be mounted in a clean, 
dry environment. 
 

Mounting the Light Trees (Optional Accessory) 
 
The light trees are also wall mountable using four ¼” holes on the lips of the 
enclosure, shown right.  These enclosures are not suitable for outdoor mounting and 
should be mounted in a clean, dry environment.  The units should be mounted in a 
location that does not exceed the ‘maximum wire length’ limit (150 feet with 20 gauge 
wire).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Wiring the Dry Contacts (Meter Pulses) 
 
As shown above, the Energy Spy requires two sets of isolation relay “dry contacts” controlled by the utility 
meter.  These “dry contacts” are required to interface your utility meter to the Energy Spy, these contacts can 
either be mechanical or solid state relays.  The amount of usage is relayed to the energy spy through these 
contacts. 
 
There are two relay form factors that work with the Energy Spy; Form C and Form A, these are described 
below.   

Form A:  This is a single, normally open, two-terminal, 
“dry contact” that closes for approximately 100 
milliseconds and then opens again.  These devices 
close the contact every time a unit has been measured 
by the meter.  When attached as shown left, the output 
appears as a pulse train with the pulse frequency 
depending on the usage.  

 

 

          Form A pulse output showing 5 units consumed. 
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Form C (aka KYZ):  This type has one normally open contact, one normally closed contact and a common pin. 
This type usually has three terminals, but may have only two of the three available for wiring.  These types of 
contacts switch the contacts every time a unit has been measured by the meter.  When attached as shown 
below, the two outputs are opposite of each other and remain in their current state until another unit is 
consumed at which time it inverts.  Every transition from “low to high” or “high to low” on each line denotes one 
unit has been consumed. The rate at which the output state changes will vary depending upon usage. This type 
of pulsed output from energy meters is also known as KYZ pulsed output, where K is the common position, Y is 
the normally closed position and Z is the normally open position. 

 

 

  

Form C pulse outputs showing 5 units consumed. 

 

 
 
 
 
 

As shown below in a side by side comparison, both types of contacts provide the same information but need to be 
read differently by the Energy Spy.  
 

 
 

 

 

 

 

 

 
 

The Energy Spy uses a two-wire system independent of 
form factor (‘Form A’ or ‘Form C’).  It is acceptable to use a 
‘Form C’ three-wire (KYZ) system and use only the KY or KZ 
contacts, the only change is that the scale factor may need 
to be doubled.  As previously shown, a single contact can 
provide all necessary information (since the Energy Spy 
counts each transition from “low to high” or “high to low” as 1 
unit of consumption when setup for ‘Form C’ contacts). 
 
As shown above right, connector X9 is used to connect the kW·h dry contacts and X8 is used to connect the 
kVar·h dry contacts.  Please note: polarity is not important. 
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Refer to your “dry contacts form factor” to make the connections shown below.  The location of the connector 
can be seen on the previous page.  Note: Each wire should be run through a cable gland (strain relief) at the 
bottom of the Energy Spy.   
 
Form C, 3-Wire:    Form C, 2-Wire:    Form A, 2-Wire: 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
As shown above, the Energy Spy has a two-wire connector 
for each dry contact.  One wire is the “send” wire and the 
other one is the “return” wire.  12-volts are supplied from the 
Energy Spy through the dry contacts (send wire) and returns 
back to the Energy Spy (return wire).  
 
The dry contacts are optically isolated from the rest of the 
circuit. 
 
The maximum cable length allowable from the Energy Spy 
to each of the dry contacts is 4000 feet using 24 gauge wire. 
 

 
 
Wiring the Light Trees (Optional) 
 
The Energy Spy enclosure has three cable glands (strain reliefs) on the 
bottom of the unit used to pass the cables through.  Multiple cables 
may be run through each cable gland as long as the diameter of the 
bundle does not exceed ½”.  The light tree also has a cable gland on 
the bottom of its enclosure.   
 
Feed one end of the four-conductor, 20-gauge, cable (customer 
supplied) through a cable gland on the Energy Spy enclosure and the 
other end through a cable gland on the light tree enclosure. 
 
Inside the each light tree box there is a barrier terminal block.   
 
Using four-conductor 20 gauge cable (maximum of 150 feet), connect 
the terminals together, as shown right.  
 
Note: Inside the light tree the grounds are tied together and the ground 
wire is black in color.  The other wires are grey and can be easily traced 
to the light to determine the light color (The wiring on the terminal block is in the following order: Ground, Green, 
Yellow then Red).   
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Wiring the Interface Relays (Optional) 
 
The Energy Spy has optional interface relays for “Alarm” levels (red) and “Alert” levels 
(yellow).  These levels are configured on the setup menu through the front face of the unit.  
The interface relays simply activate when an alarm (or alert) is encountered.  The relays 
can then be wired to perform additional tasks (like actuate “on delay” timers for load 
shifting with a KW Demand alarm).  The relays are DPST (NO/NC contacts) with a 5 Amp 
contact rating at 250 VAC. 
 
Power factor (PF) interface relays are wired to six position barrier screw terminal strips for 
easy connections to external devices.  As shown right, the alarm (red) and alert (yellow) 
relays have Normally Open (NO) and Normally Closed (NC) contacts that can be wired for 
interfacing.   
 
Identical relays and terminal strips are also used for KW Demand alerts and alarms. 
 

Computer Connections (Optional) 
 
There are four types of computer connections that can be 
used with the Energy Spy.  These are RS232, RS422, RS485 
and Ethernet.  The first three are similar in nature but operate 
slightly differently. Ethernet connections require a static IP 
address to be assigned on the network. 
 
RS232:  This option is the least expensive but it has maximum 
cable length limitations.  The maximum cable length for this 
type is 50 feet.  This type of connection simply requires a 
cable and a computer with a com port.  If a com port is not 
built into the computer, a USB to Serial adapter may be used.  
Please note that the adapter may affect maximum cable 
length and that the “CPT Energy Monitor” software settings 
require it to be set to Com1 through Com4.  These settings are handled in Windows 
Device Manager and vary from manufacturer to manufacturer.  For most devices, you 
can right click on the USB Serial Port (shown right) and select properties from a window 
that will pop-up.  Select the “Port Settings” tab (shown below-left) from the properties 
window and you should see an “Advanced” button. 
 
When the “advanced” button is clicked many manufacturers of the USB Com adapters allow the com port 
number to be manually assigned (shown below-right). The screen may not appear exactly as shown in the 
picture below due to variations in different manufacturer’s software driver. Again, the “CPT Energy Monitor” 
software requires the com port is in Com1 through 
Com4. 
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RS422/RS485: These options are similar to RS232 but differ slightly in their implementation.  RS232 uses an 
unbalanced signaling mode.  In this unbalanced mode a single wire is used to transmit/receive a one or a zero 
(high voltage level or low voltage level).  The RS485 and RS422 use a balanced signaling mode.  These are 
pairs of wires where the voltage difference between them is used to transmit/receive binary information.  
Unbalanced signals can only reliably be sent for short distances while, conversely, balanced signals can travel 
much farther distances. 
 
The Energy Spy uses “simplex” communication, meaning that data flows in only one direction (from the Energy 
Spy to the PC).  In its traditional implementation, RS485 communication can be used as a multi-drop network, 
meaning many devices can transmit and receive over the same wires.  In this mode, care must be taken to 
avoid data collisions (more than one device transmitting simultaneously).  
RS485 can have two pairs of balanced signals (one to transmit from the 
master to the slave and one to respond from the slave to the master).  
Since the energy spy uses only “one way” communication only a single 
twisted pair needs to be used.  The Energy Spy does not support it being 
used as a multi-drop network but instead uses it only to achieve long cable 
length communications. The wiring is less expensive than RS232 since 
only a single twisted pair of wire is needed.  RS485 can transmit up to 4000 
feet. 
 
Electrically both RS485 and RS422 are similar. RS422 is designed for 
“point to point” communication while RS485 is typically meant to be a multi-
drop network.  RS422 can also transmit up to 4000 feet. 
 
Both RS485 and RS422 will need a converter at the PC end that converts 
back to RS232.  A USB Com adapter can be used as well if the PC has no 
built in com port.  Please refer to the RS232 section for details of using 
these adapters. 
 
The communication cable (customer supplied) must be 22-gauge twisted pair and should be run through a 
cable gland in the bottom of the energy spy and connected to B+ and B- on the screw terminals shown above-
right.  There is a similar board in an enclosure on the PC side.  The PC side should be wired to A+ and A-.  In 
other words B+ is connected to A+ and B- is connected to A-. 
 
Ethernet: To use an Ethernet connection a fixed IP address needs to be reserved on the local network and the 
hardware needs to be setup through software so that it “knows” its IP address.  An XPCOM232 conversion 
module from RESmith is used inside the energy spy.  When this option is purchased, an XPCOM232 CD will be 
sent with the Energy Spy.  Before continuing, have your system administrator reserve a static IP Address.  
Record this value and test that nothing is already using this address.  This is done by using the “ping” command 
in DOS.  To do this in Windows, click “Start”… “Run” (as shown below, left).  In the pop-up box type “cmd” and 
click “OK” (Shown below. left).   

 
For illustrative purposes, it is assumed that the static IP address that the system 
administrator reserved is “192.168.0.147”.  In the rest of this section, please 
replace “192.168.0.147” with your reserved static IP address. 
When the DOS window appears, type (without the quotes) “ping 192.168.0.147” 
(replace “192.168.0.147” with your reserved static IP address) as shown below. 
 
If the address is not already used you should see “Request timed out” in the DOS 
Window four times. 
 
If it is already used 
the message “Reply 
from…” will appear 

instead of the “Request Timed Out” message.  In 
this case a different IP address must be assigned.
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Once the Ethernet address has been reserved, plug the Ethernet cable into Energy Spy and into the network. 
 
To setup the IP address, use Windows Explorer to navigate to the CD Drive and double-click the 
file called “xpcom_1p4_20050102.exe” (aka XPCOM Configuration utility).   

 
After the program is running, click the “SEARCH” 
button (shown below, left).  The Energy Spy will be 
found and listed in the main window.  Highlight it on 
the list (shown below). 

Next, click the “Launch Explorer” button.   

A login window will appear, enter the following information: 

Username:    admin 
Password:   resmith 

Make sure you click the “save this password in your 
password list” checkbox. Set it up like it is shown to the left: 
 
RS232: 
The settings MUST be 19200 bps data rate, 8 data bits, 
“None” for parity, 1 Stop bit, and “None” for flow control. 
 
TCP/IP Setup: 
For a Static IP address this is where it is assigned 
(192.168.0.147 in this example). Leave the other settings as 
shown left. 
 
Operating Mode: 
The Mode MUST be SERVER and the Destination IP must 
be the same as the previous (192.168.0.147 in our example).  
The data port can stay 9100 and the packet type MUST be 
TCP. 
 
Then Click “Submit changes” and close the Internet Explorer 
Window.   
 
On the main 
screen click 
the 
“SEARCH” 
button again 

 
 
The XPCOM Configuration utility’s main window now shows the detected Energy Spy at the correct IP address.  
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Operation (Hardware) 
 

Hardware Overview 
 
The Energy Spy has two “light-trees” on the front panel that indicate three states (Alarm, Alert 
and Normal) for Power Factor and KW Demand.  The Power Factor alarms/alerts occur when 

the measured value is below the user settable set points while KW Demand alarms/alerts occur 
when the measured value is above the user settable set points. 
 
There are 5 navigation buttons on the front panel of the Energy Spy (referred to as ‘Up/Yes’, 
‘Down/No’, ‘Program’, ‘KWH Reset’ and ‘Alarm Silence/Left’).  These are used to select which 
parameter is displayed as well as configuring the unit in “setup” mode. 
 
The front panel of the Energy Spy has LEDs that indicate which parameter has been selected to display.  
The parameter LEDs include: ‘Power Factor’, ‘Kilowatt’, ‘KVAR’, ‘KVA’, ‘KWH’ and ‘Configure’.  The 
selected parameter LED flashes (heartbeat) to let the user know that measurements are being made.  
This “heartbeat” is necessary due to long measurement intervals.  
 
The Energy Spy has an eight digit highly visible LED display that is used to display the 
measured parameter or configure the settings. 
 

Hardware Menu Navigation - Settings 
 
If the settings are entered incorrectly or accidently changed, the measurements will not be correct.  Because of 
the consequences of inadvertently changing the data, a multi-step process is required to enter the ‘Settings’ 
menu.  This will reduce the likelihood of unqualified users from accidently entering the ‘Settings’ menu and 
modifying the setup. 
 
Entering the Settings Menu: 
In order to enter the Settings menu, the following sequence must be made: 
 

1)  Press the Down Arrow                several times until the KWH LED is illuminated 
 
 

2)  Next, simultaneously press the ‘Alarm Silence’ button                     and the Down Arrow Button  
 
 

3) The display will flash between ‘Config’ and ‘Yes  No’ . 
 
 
 
 

 
4) As previously mentioned the “Up” button also serves as a “Yes” and the “Down” button also serves as a 

“No”.  The flashing sequence from #3 above is asking “Do you want to enter ‘Config’ menu? ‘Yes’ or 
‘No’”  Press “Up/Yes”   

 
 
Setting the KVAR*H/Pulse Scale: 

As discussed in the overview section of this guide, the Energy Spy interfaces to pulsed output utility meters 
through dry contacts of an isolation relay.  The Energy Spy counts the raw pulses over a user specified time 
period and calculates the average measurements during that period.  “KVAR*H” pulses will have a scale factor 
that describes the amount of KVAR*H consumed per pulse.  These scales must be entered in the setup menu 
of the Energy Spy for correct calculations to be performed. 

After entering the ‘Settings’ menu the Energy Spy will flash between ‘SCALE 1’ and ‘0.600’ (or some other scale 
number). 
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This scale should be set to match the pulses from the meter output.  If it is already correct, press the “Alarm 
Silence/Left” button to skip the ‘KVAR*H’ scale setup.                      
 
 
In this example we will show how to change from 0.600 to 0.501 to illustrate how to change values. 
 
 
If the scale is different, tap the Program                       button to enter the “set point change mode”.  The 
rightmost digit will be flashing on/off (blanking) letting the user know which digit is being modified.  The user is 
always modifying the blanked digit. 
 
 
 
 
 
Clicking the “Up” button            will index the blanked digit.  Repeating this will index the digit again (until nine). 
 
 
 
 
 
 
To go to the next digit press the left arrow.                    Notice that the second digit is now blanking.   
 
 
 
 
 
 
 
To go to the next digit press the left arrow.                    Notice that the third digit is now blanking.   
 
 
 
 
 
 
Clicking the “Down” button            will subtract one from the blanked digit.  Repeating this will continue 
subtracting one from the digit (until zero). 
 
 
 
 
 
Once the display shows the correct value, tap the “Program” button                       .  This will accept the 
displayed value as the “KVAR*H” pulse scale. 
 
 
Setting the KW*H/Pulse Scale: 

In the same manner as the “KVAR*H” pulses, the “KW*H” pulses will have a scale factor that describes the 
amount of KW*H consumed per pulse.  This scale is shown as “Scale 2”. 

 

 



13 

 

When setting the “KW*H” scale, ‘SCALE 2’ and ‘0.600’ (or some other scale number) will be displayed. 
 
  
 
 
 
This scale should be set to match the pulses from the meter output.  If it is already correct, press the “Alarm 
Silence/Left” button to skip the ‘KW*H’ scale setup.                      
 
 
 
If the scale is different, tap the Program                       button to enter the “set point change mode”.  The 
rightmost digit will be flashing on/off (blanking) letting the user know which digit is being modified.  The user is 
always modifying the blanked digit.  The method for changing values is exactly identical to the previous section 
called ‘Setting the KVAR*H/Pulse Scale:’. 
 
Once the display shows the correct value, tap the “Program” button                      .  This will accept the displayed 
value as the “KW*H” pulse scale. 
 
Setting the Measurement Time Interval: 
As discussed in the Overview section of this guide, utility companies charge based on an average usage over 
specific period, which is typically 15 minutes.  The Energy Spy has an adjustable period that can be set to a 
shorter time, allowing you to react by shifting loads to keep the KW demand low for any utility company billing 
period.  

The time interval (or period) is entered in seconds.  Any period from 1 second to 9999 seconds can be entered, 
but if the time interval is too short the data may be meaningless.  Remember that the Energy Spy counts the 
raw pulses over a user specified time period and calculates the average measurements during that period.  If 
there are no pulses during that period, the data will be meaningless.  It is suggested to use a value that is 
greater than or equal to two minutes to have quality meaningful data. 
 
 
 
 
 
As shown above, the period is 5 minutes (                        ). 
 
If the period is already where you want to set it, press the “Alarm Silence/Left” button                  to skip the 
time interval ‘Period’ setup.                      
 
If the desired period is different, tap the Program                       button to enter the “set point change mode”.  The 
rightmost digit will be flashing on/off (blanking) letting the user know which digit is being modified.  The user is 
always modifying the blanked digit. 
 
 
 
 
 
 
 
In the same manner of modifying the previous values, the “Up” button            increments the “blanked” digit, the 
“Down” button          decrements the “blanked” digit and the “Alarm Silence/Left” button                    selects the 
next digit to the left. 
 
Once the display shows the correct value, tap the “Program” button                      . 
 
 
 
 










sec60

min1
sec*300
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Setting the Power Factor Alarm Level: 
Power factor is a unit-less number from 0.0 to 1.0 and represents a ratio of real power 
to apparent power.  Perfect power factor (only real power flowing) is equal to 1.000.  
The Energy Spy has three levels of power factor indication.  Intuitively displayed as; 
green is normal, yellow is alert state and red is alarm state.    
 
For example: 
  
If the ‘Power Factor Alarm Level’ = 0.850 and the ‘Power Factor Alert Level’ = 0.900 then the following would 
be true: 
 

- When the measured power factor is greater than 0.900 the Energy Spy displays the “normal”, green, 
state. 

- When the measured power factor is between 0.900 and 0.851 (greater than 0.850) then the Energy 
Spy displays the “Alert”, yellow, state. 

- When the measured power factor is 0.850 or less then the Energy Spy displays the “Alarm”, red, state. 
 
In order for the Power Factor Alert level to work correctly it must be set greater than the Power Factor Alarm 
level. 
 
The Energy Spy displays “ALr 1” for Power Factor alarm. 
 
 
 
 
 
 
 
If the Power Factor Alarm Level is already where you want to set it, press the “Alarm Silence/Left”       
button to skip the Power Factor Alarm setup.                      
 
If the desired Power Factor Alarm Level is different, tap the Program                       button to enter the “set point 
change mode”.  The rightmost digit will be flashing on/off (blanking) letting the user know which digit is being 
modified.  The user is always modifying the blanked digit. 
 
 
 
 
 
In the same manner of modifying the previous values, the “Up” button            increments the “blanked” digit, the 
“Down” button           decrements the “blanked” digit and the “Alarm Silence/Left” button                    selects 
the next digit to the left. 
 
Once the display shows the correct value, tap the “Program” button                      . 
 
 
Setting the KW Demand Alarm Level: 
KW Demand will differ greatly from plant to plant depending on the processes being 
run at each plant.  For this reason, no suggested default value can be supplied. It is 
suggested that run time KW Demand data should be collected and the alarm levels for 
your plant should be based on these values. 
 
KW Demand Alarm states differ from the Power Factor Alarm states in the sense that a high power factor is 
good where a low KW Demand is good.  The alarms for Power Factor are “alarm when a measurement less 
than the programmed alarm value occurs”.  The alarms for KW Demand are “alarm when a measurement 
greater than the programmed alarm value occurs”. 
 
The Energy Spy has three levels of KW Demand indication.  Intuitively displayed as; green is normal, yellow is 
alert state and red is alarm state.    
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For example: 
  
If the ‘KW Demand Alarm Level’ = 350 and the ‘KW Demand Alert Level’ = 250 then the following would be 
true: 
 

- When the measured KW Demand is less than 250 the Energy Spy displays the “normal”, green, state. 
- When the measured KW Demand is between 250 and 349 (less than 350) then the Energy Spy 

displays the “Alert”, yellow, state. 
- When the measured power factor is greater than or equal to 350 the Energy Spy displays the “Alarm”, 

red, state. 
 
In order for the KW Demand Alert level to work correctly it must be set less than the KW Demand Alarm level. 
 
The Energy Spy displays “ALr 2” for KW Demand alarm. 
 
 
 
 
 
 
If the KW Demand Alarm Level is already where you want to set it, press the “Alarm Silence/Left”       button 
to skip the KW Demand Alarm setup.                      
 
If the desired KW Demand Alarm Level is different, tap the Program                       button to enter the “set point 
change mode”.  The rightmost digit will be flashing on/off (blanking) letting the user know which digit is being 
modified.  The user is always modifying the blanked digit. 
 
 
 
 
 
In the same manner of modifying the previous values, the “Up” button            increments the “blanked” digit, the 
“Down” button           decrements the “blanked” digit and the “Alarm Silence/Left” button                    selects 
the next digit to the left. 
 
Once the display shows the correct value, tap the “Program” button                      . 
 
Setting the Power Factor Alert Level: 
The alert level for power factor must be greater than the power factor alarm level in 
order to work correctly. 
  
The Energy Spy displays “Alert 1” for Power Factor alarm. 
 
 
 
 
 
 
If the Power Factor Alert Level is already where you want to set it, press the “Alarm Silence/Left”       button 
to skip the Power Factor Alert setup.                      
 
If the desired Power Factor Alert Level is different, tap the Program                       button to enter the “set point 
change mode”.  The rightmost digit will be flashing on/off (blanking) letting the user know which digit is being 
modified.  The user is always modifying the blanked digit. 
 
 
 
 



16 

 

 
 
In the same manner of modifying the previous values, the “Up” button            increments the “blanked” digit, the 
“Down” button           decrements the “blanked” digit and the “Alert Silence/Left” button                    selects the 
next digit to the left. 
 
Once the display shows the correct value, tap the “Program” button                      . 
 
 
 
Setting the KW Demand Alert Level: 
In order for the KW Demand Alert level to work correctly it must be set less than the KW 
Demand Alarm level. 
 
The Energy Spy displays “Alert 2” for KW Demand alert. 
 
 
 
 
 
 
If the KW Demand Alert Level is already where you want to set it, press the “Alarm Silence/Left”       button 
to skip the KW Demand Alert setup.                      
 
If the desired KW Demand Alert Level is different, tap the Program                       button to enter the “set point 
change mode”.  The rightmost digit will be flashing on/off (blanking) letting the user know which digit is being 
modified.  The user is always modifying the blanked digit. 
 
 
 
 
 
In the same manner of modifying the previous values, the “Up” button            increments the “blanked” digit, the 
“Down” button           decrements the “blanked” digit and the “Alarm Silence/Left” button                    selects 
the next digit to the left. 
 
Once the display shows the correct value, tap the “Program” button                      . 
 
 
 
Setting the Audible Alarm (Buzzer): 
When an Alarm Level has been exceeded the Energy Spy can produce an audible alarm through a piezo 
buzzer on the side of the unit.  If the “beep” setting is on, the audible alarm continues until either the “Alarm 
Silence/Left”                   button is pressed or until the next measurement period below the alarm level. 
 
 
The Energy Spy display will flash between ‘Beep’ and ‘Yes  No’ 
 
 
 
 
 
 
 
As previously mentioned, the “Up”              button also serves as a “Yes” and the “Down”          button also 
serves as a “No”.  The flashing sequence above is asking “Do you want to the Energy Spy to ‘Beep’ with an 
alarm? ‘Yes’ or ‘No’”  Press “Up/Yes”           for Yes or  press “Down/No”          for No.
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Menu Navigation - Displaying Different Measured Parameters 
 
The Energy Spy makes calculations for Power Factor, Kilowatt, KVAR, KVA and KWH 
from the meter pulses (KWH and KVARH) and the measurement time interval. 
 
The illustration below shows the relationship (in vectors) between the different AC 

power components. 
 
Since the Energy Spy has only one display, only 
one parameter can be viewed at a time.  There are LED indicators (shown 
above, right) that show which parameter is being displayed.  In order to 
select a different parameter, simply press the “Up”             button  

or the “Down”          button (parameter navigation only applies when not in 
‘Configuration / Settings’ mode). 

 
 

Software Operation (Optional) 
 

Software Overview 
 
The Energy Spy has optional software (CPT Energy Monitor software) that allows a PC to record Power Factor, 
Kilowatt, KVAR, KVA, and accumulated KWH at the end of each measurement period.   This data can be 
recalled and viewed graphically in either the CPT Energy Monitor software or in Excel. 
 
To avoid an Excel ‘file size overflow’ error a new file is created based on the date.  The file naming convention is 
‘mmddyyyy.csv” where mm = month, dd = day and yyyy = year.  For example, a file from February 9

th
, 2011 

would be saved as ‘02092011.csv’.  When the date changes (midnight, or if no file exists for that date) the CPT 
Energy Monitor software automatically creates a new file. 
 

Software Installation 
 
The Energy Monitor software CD should auto run, if it does not, 
navigate to the CD drive and double click the “Setup.exe” file. 
 
When the setup file begins a welcome screen appears that 
explains that if shared files are in use the application cannot 
update them.  Click “OK” to continue. 
 

 
 
 
Next, a window appears that allows you to 
change the installation directory.  Most programs 
are installed in the ‘Program Files’ directory, so it 
is suggested that the default file path is used.  
When ready, click the ‘Computer Icon/Button’ as 
shown left. 

 
 
 
 
 
 



18 

 

 
Next, a ‘Program Group’ window will appear.  It is suggested to accept 
the defaults unless there is a reason to change them.  Then click the 
“Continue” Button (shown right). 
 
The error shown below may or may not appear during your installation 
of the Energy Monitor software.  If it appears it is acceptable to click 
“ignore” because this file already exists (it must if it is ‘in use’). 
 
 
 
 
 
 
 
If the error shown above was encountered you will most likely will see the error below.  It is ok to ignore the error 
by clicking “Yes” as shown below. 

 
If a Version Conflict appears (shown right), it is STRONGLY 
suggested that you keep the newer file.  The files are designed to 
be backwards compatible.  Select “Yes” when/if you see this error. 

 
Once the installation has finished you will see the “Setup Completed 
successfully” message box.  Click “OK” and setup is now finished. 
 
 
 

CSV File Format 
The files are saved in ‘*.csv’ format.  This ‘*.csv’ format stands for ‘Comma Separated Variables’ and is exactly 
as it sounds, variables (Power Factor, Kilowatt, etc…) are separated by commas.  At the creation of a new file a 
3 line header is created and from then on the file is re-opened and appended with the most recent data. 
 
Header Example: 
 
Energy Spy Data File Created on: 2/9/2011 

CAUTION: Modifying this file can make it unreadable to the CPT Energy Monitor 
Sample Num,Time Stamp,PF,KW,KVAR,KVA,KWHR 
 
Data Example: 
 
1,2/9/2011: 12:38:35 PM,0.562,3672,5400,6530,00000057 

2,2/9/2011: 12:38:55 PM,0.627,3564,4428,5684,00000077 

3,2/9/2011: 12:39:15 PM,0.646,3672,4104,5506,00000097 

4,2/9/2011: 12:39:35 PM,0.665,3564,3996,5354,00000117  
 
The data is in the order shown on the last line of the header.  Examining the first data line in the example shows: 
 
Sample Num            Time Stamp     PF  KW KVAR KVA    KWHR  
            1  2/9/2011: 12:38:35 PM 0.562 3672  5400 6530 00000057 
 
This data (simulated) can be directly opened in Excel (if installed) by double clicking on the file name.   
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Graphical User Interface- Graphical/Tabular 
The Graphical User Interface (GUI) can display data in two ways, graphically or in tabular format.   

 
A toggle switch in the 
upper right hand corner 
of the screen switches 
the display between 
these two modes 
(labeled Tabular on 
one side and Graphical 
on the other). 
 
The top screen shows 
the data displayed in 
graphical format. A 
vertical cursor can be 
moved to display the 
data at that sample.  
The cursor value is 
underneath the 

displayed parameter 
(Power Factor = 0.707 
in this case). 
 
 
 
The bottom screen 
shows the same data in 
a tabular format. (notice 
that the top screen 
shows the toggle switch 
to the right and the 
bottom screen shows 
the toggle switch to the 
left). 
 
 
 

 

Graphical User Interface- Using the Graph 
This section describes using the software in graphical mode (top screen, above).  The 
parameter buttons and cursor values will be discussed in the following subsections. 
 
Using the Graph Buttons: 
The left hand portion of the screen has square push buttons that “turn on/off” the 
graphical display of each parameter (such as Power Factor, Kilowatt, etc…).  Notice 
that each parameter label has a unique color.  The label color matches the graph’s line 
from the plot. 
 
When the square button is pressed-in that parameter is “on”, conversely when the square button is pushed-out 
the parameter is “off”. 
 
The cursor displays each parameters value (shown to the right) in the same color below each label. 
The image below shows ‘Power Factor’ and ‘KVA’ on (notice the square buttons on these two parameters are 
depressed). 
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Using the Cursor: 
There is a single cursor (cyan colored) that displays the value for each parameter that is “on” (previous sub-
section).  The parameter’s value at the cursor position is displayed in the same color below each label.  The 
sample number is shown above the graph (labeled ‘X-Axis:’).  The cursor’s position is adjusted by clicking and 
dragging it to the desired location.  When the cursor is moved, the values are actively updated. 
 

Data Collection- Buffer files 
Since open files cannot be appended, the Energy Monitor software actively writes to two files to avoid data loss.  
This is why there will be two files (*.csv and *.bak) for each date. 
 
When a ‘*.csv’ file is opened in Excel it cannot be appended.  To avoid any loss of data, the Energy Monitor 
software writes to two files simultaneously.  Once the ‘*.csv’ file is closed it will be replaced by a copy of the 
backup file.  For this reason, if any changes are made to the original file then the new file should be saved under 
a different name or it will be lost at the next data reading (at the next file append). 
 

Software Settings 
The settings button appears on the right-hand side 
of the screen and looks like a set of gears (shown 
right).  
 
When the settings button is pressed, a settings window 
appears.  The top half of the settings screen allows the user to 
set the path to where the Energy Monitor software saves the 
‘*.csv’ data.  The drive selection combo box will display any 
mapped drive on the PC (including network drives).  When a 
change is made the ‘Set Save Data Location’ button is enabled.  
After the location is saved, the button is grayed out. 
 
The bottom half of the screen selects where the software 
receives the data from the Energy Spy.  When the ‘Save 
Communication Settings’ button is clicked, the communication 
type is saved. 
 
In order to close the window, click the “X” on the upper right of the window. 
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Software Operating Mode Selection 
The software has four different operating modes that can be selected: ‘Idle’, 
‘Collect/Display Data’, ‘Open Historical Data’ and ‘Collect Data Minimized’.  
The operating mode can be changed by adjusting the slide switch next to the 
mode labels.  Details of each mode will be discussed in the following sub-
sections. 
 
Idle (Free com port): 
When this mode is selected the Energy Monitor software does not actively collect data on the com port or 
across the Ethernet connection.  Additionally, it frees up the com port (if used) so it can be used by other 
software.  When the software uses the com port, it is in ‘listen’ mode, since it does not know when the next 
value (reported from the Energy Spy) will be sent.  The com port is  reserved exclusively when collecting data.  
When ‘Idle’ is selected the com port is “free” (no longer reserved by the Energy Monitor Software). 
 
Collect/Display Data: 
When this mode is selected the Energy Monitor software collects data (from either the com port or Ethernet, 
whichever is selected) and actively updates the graph as new data arrives.  The data is also simultaneously 
saved to the ‘*.csv’ file as well. 
 
Open Historical Data: 
When this mode is selected, an “open” dialog box appears 
and defaults to the “save data location” path (discussed in 
the settings section).  Select the file you wish to open 
(‘mmddyyyy.csv” where mm = month, dd = day and yyyy = 
year) and then click the ‘open’ button.  The data is then 
loaded for display on the graph or in the table. 
 
The CPT Energy Monitor software does not actively collect 
data on the com port or across the Ethernet connection 
when in this mode (unless it is collecting data on another 
PC, in which case the software should only be used for 
opening historical data on this PC). 
  
Collect Data Minimized: 
When this mode is selected, a message box will appear asking if you would like to collect data in the 
background.  If ‘OK’ is clicked, the CPT Energy Monitor software is reduced to a CPT icon in the taskbar 
 
 When minimized, the software actively collects data on 
the com port or across the Ethernet connection 
(depending on which setting was saved).  The software is 
interrupt driven and only uses CPU processing resources 
during the time that the software receives data from the 
Energy Spy. Once the software has been received and written to the file it is once again in a low resource using 
mode. 
 
When the program is running in the “Collect Data Minimized” mode, right-clicking 
on the CPT icon in the taskbar will bring up a menu that lets the user perform the 
following tasks: 
 
“Stop Collecting Data” 
“Re-Start Collecting Data” (if stopped) 
“Maximize” (to normal display mode) 
“Exit” the program. 
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Automatic Startup in Collect Data Minimized Mode: 
Sometimes it is desirable to dedicate a PC to collect data whenever it is powered on.  It is possible to 
automatically start in the “collect data minimized” mode by performing the following steps (if desired). 
 
Every PC user has a user folder under the location “C:\Documents and Settings\”.  The folder name will be the 
windows login name. In our example we will use “All Users” which is (as it sounds) a users file that applies no 
matter which user is logged in.  Specific users can be used just as easily. 
 
Using Windows Explorer, navigate to the directory where ‘CPT Energy Monitor’ is 
installed.  Right-click on the file called “CPT_NRG_Monitor.exe” and select “copy” 
from the drop down window. 
 
Next select the Startup directory under the user folder previously discussed 
(‘C:\Documents and Settings\All Users\Start Menu\Programs\Startup\’ in our 
example). 
 
Right click into the right hand side pane of the window and click ‘paste shortcut’. 
The shortcut should appear as shown below. 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Next, right-click on the shortcut and 
select ‘Properties’ from the drop-down 
Window.  
 

 
A properties window will appear with “Target” as one of the properties. 
 
The target’s path will be wherever it was installed (it may be different 
than in the picture to the left).  After the quotation mark at the end of the 
line type:   Minimized 
This is shown in the picture below.  Put a space between the quotation 
mark and the word Minimized (case sensitive). 
 
 
 
 
 
 
 
 
 
 
 

The next time the computer is started the CPT Icon will automatically appear in the taskbar (near the clock). 
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Energy Spy Data Collector (Optional) 
 
Energy Spy Data Collector Installation 
The Energy Spy Data Collector software CD should auto run, if it does 
not, navigate to the CD drive and double click the “Setup.exe” file. 
 
When the setup file begins a welcome screen appears that explains 
that if shared files are in use the application cannot update them.  Click 
“OK” to continue. 
 

 
 
Next, a window appears that allows you to change the 
installation directory.  Most programs are installed in the 
‘Program Files’ directory, so it is suggested that the default file 
path is used.  When ready, click the ‘Computer Icon/Button’ as 
shown left. 
 
 
 

 
 
Next, a ‘Program Group’ window will appear.  It is suggested to accept the 
defaults unless there is a reason to change them.  Then click the 
“Continue” Button (shown right).  
 

 
 
 
 
 
 
The “destination file in-use” error shown left may or may not appear 
during your installation of the Energy Spy Data Collector software.  
If it appears it is acceptable to click “ignore” because this file 
already exists (it must if it is ‘in use’). 
 
If the error shown above was encountered you will most likely will 
see the error shown right.  It is ok to ignore the error by clicking 
“Yes” as shown below. 

 
If a Version Conflict appears (shown below), 
it is STRONGLY suggested that you keep 
the newer file.  The files are designed to be 
backwards compatible.  Select “Yes” when/if 
you see this error. 

 
Once the installation has finished you will see the “Setup Completed 
successfully” message box.  Click “OK” and setup is now finished. 
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Energy Spy Data Collector Overview and Setup 
One Instance of Energy Spy Data Collector can connect 
up to 8 different Energy Spy units simultaneously.  In 
order to collect data from the Energy Spy, simply fill in the 
following informaton 

1) IP Address (192.168.0.147 in our example), 

shown in the oval below 

2) Remote Port (9100 In our example), shown in 

the oval below 

3) Set the Save Data Path by Clicking Browse and 

navigating to the folder where you want to save 

the data and press OK, shown below. 

This information is automatically saved and 
will appear the next time the software is 
executed. 
 
 

 
 
 
Once the information is entered, press “connect” (Shown right) to 
connect to the unit. 
 
 

 
 
If you want to automatically connect on startup click 
on the “Auto Connect” checkmark (as shown 
below). 
 
 
 

 
 
It is often desired to have the software automatically connect and 
automatically start-up whenever the computer starts.  The next 
section describes how to automatically start the software in the 
taskbar 
 
 

 
 
 
The icon will turn red if there are any connection problems.  
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Energy Spy Data Collector Automatic Startup Minimized 
Sometimes it is desirable to dedicate a PC to collect data whenever it is powered on.  It is possible to 
automatically start in the “collect data minimized” mode by performing the following steps (if desired). 
 
Every PC user has a user folder under the location “C:\Documents and Settings\”.  
The folder name will be the windows login name. In our example we will use “All 
Users” which is (as it sounds) a users file that applies no matter which user is logged 
in.  Specific users can be used just as easily. 
 
Using Windows Explorer, navigate to the directory where ‘Energy Spy Data Collector’ 
is installed.  Right-click on the file called “Energy Spy Data Collector.exe” and select 
“copy” from the drop down window. 
 
Next select the Startup directory under the user folder previously discussed (‘C:\Documents and Settings\All 
Users\Start Menu\Programs\Startup\’ in our example). 
 
Right click into the right hand side pane of the window and click ‘paste shortcut’. 
The shortcut should appear as shown below. 

   
 
 
 
 
 
 
 
 
 
 
Next, right-click on the shortcut and 
select ‘Properties’ from the drop-
down Window.  
 
 

A properties window will appear with “Target” as one of the properties. 
 

The target’s path will be wherever it was installed (it may be different 
than in the picture to the left).  After the quotation mark at the end of the 
line type:   
Minimized 
This is shown in the 
picture below.  Put a 
space between the 
quotation mark and the 
word Minimized. 
 
 
 
 
 
 
 
The next time the computer is started the CPT Icon will automatically 
appear in the taskbar (near the clock). 
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Additional Information 
 
Overall Dimensions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          Energy Spy Enclosure        Light Tree 

 
Optional Interface Relay- Electrical Ratings  
Part Number: 769-HC4-H-DC12V 
Manufacturer: Panasonic 
Contact Rating 5A at 250 VAC 
 

Form A/ Form C Jumper Settings 
Jumper settings should be factory preset since different 
firmware is used for Form A and Form C units. However if it 
is removed for any reason, the following reference may be 
needed. 

 
Jumpers must be set in the Energy Spy to match each 
individual dry contacts type.  As shown left, J1 is used to 
set the kVar·h form factor type.  If J1 is jumpered center 
to the top, the kVar·h is a Form A contact, conversely if 
J1 is jumpered center to the bottom, the kVar·h is a Form 
C contact.  
 
As shown Left, J3 is used to set the kW·h form factor 
type.  If J3 is jumpered center to the top, the kW·h is a 
Form A contact, conversely if J3 is jumpered center to 
the bottom, the kW·h is a Form C contact. 

 
 


