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DESCRIPTION OF CTMP 2012 
 
The CTMP may be described as a multifunctional source and 
measurement device designed to test any instrument transformer and 
perform an array of maintenance and commissioning tests that prove 
correct operation of a CT or PT in its circuit. The CTMP is equipped 
with a flash drive port to allow saving test data.  
 
Unit is equipped with a high definition, 7 inch, 800 x 480, 65536 color, 
touch screen that provides a user interface unmatched in the 
industry. The main processor is a 32 BIT, 400 MHZ ARM9 processor 
with 64MB of RAM, and 1 GIG Flash. Unit has an integral instruction 
manual with pictures accessible from each mode.  
 
 
 
 
 
 
 
 
 



 
 

The CTMP performs the following tests 
 
RATIO 
One screen displays all required information. Data includes the exciting voltage, 
the induced voltage, the polarity and the ratio to 5 for current transformers and to 
1 for potential transformers. No need for a calculator, lead changes or switch 
manipulation; data may be saved to a flash drive for easy creation of a data 
sheet. All modes offer complete on-screen instructions.  
 
CT SATURATION 
Perform saturation test before or after ratio test with no lead changes. Two 
voltage ranges are supplied and data may be saved to a flash drive. Graphic 
screen draws saturation curve as test is performed. Distortion measurement 
detects exact CT saturation point. Unit is equipped with a servo operated variac 
and will perform an automatic saturation test with data save.   
 
E/I INPUT METER 
This convenient tool provides the measurement functions needed to perform 
start-up and maintenance verification of protective relay and metering circuits 
connected to 120VAC PT secondary and 5A CT secondary circuits. Voltage, 
current and the angle in I lag E are measured and displayed. Watts, Vars, Volt-
Amps and Power Factor are calculated and displayed. The 7” touch screen 
implements a vector wheel display. A clamp probe and input are provided that 
allow use of the meter where no meter jack is available. Unit will perform ratio of 
energized low voltage CT.  
 
SECONDARY INJECTION 
Use this mode to inject a current at one point in a CT secondary circuit and 
measure it in a meter or relay. Prove correct amplitude and direction. Enjoy an 
extra measure of confidence that the scheme is correct before you energize the 
power circuit. 
 
 
 
 
 

 
 
 
 



CT RATIO TEST 
 
Ensure that the device to be tested is isolated from the power system and 
appropriate Lock-out, Tag-out, procedures have been followed. 
 
Connect the CTMP to a GFI protected source of 120V 60HZ. If data will be saved 
to a flash drive, insert the flash drive at this time and prior to powering on the 
unit. 
 
Energize the unit by operating the front panel circuit breaker. Read the Flash 
Drive section of this manual now if you intend to save the test data.  
 
The screen will illuminate and, after the program loads (approximately 20 
seconds), the menu will appear. This menu allows drop down access to all CTMP 
functions. Touch the ratio mode. A tap on the screen is the desired operating 
technique. Do not leave the stylus pressed on the screen as that will halt 
execution. Note that the RATIO drop down menu appears and select the desired 
excitation voltage range. Low range, 0 to 200 volts, is recommended for all 
current transformers with a ratio of 10,000 to 5 or less. The high range allows up 
to 1000V secondary excitation to provide excellent resolution and accuracy with 
high ratio current transformers as might be found in large generators. Read the 
top of the screen after the ratio mode starts to ensure that you are on the correct 
range. 
 
 
Verify that the output switch is off, the variac control reads 0%, and the output off 
button is bright green.  Connect the OUTPUT terminals of the unit to the CT 
secondary terminals. The red binding post should connect to X1, black to X2. 
Equipment wiring may be used to make the connection and this practice will 
assist in a determination that the wiring is correct. Remove any grounds from the 
CT secondary and primary wiring. Connect the CTMP RATIO IN terminals to the 
H terminals of the current transformer, red to H1, black to H2. A wire forming a 
single turn, or the equipment bus conductors, may be used.  
 
After verifying that personnel are clear, set the output switch in the ON postion, 
touch the OUTPUT ON button on the screen, and tap above the variac pointer to 
raise the output voltage until an HV voltage measurement over 0.1V is obtained. 
 
In order to prevent inadvertent operation into a short circuit, the CTMP 2012 is equipped 
with fault sensing that will return the unit to the main menu with an error message if the 
unit does not produce an output voltage when the variac setting is increased. The output 
switch must therefore be ON when raising the variac. Protective functions are not intended 
to offer complete protection from mis-operation and operator attention is required at all 
times. Please see the Protective Functions section for details.  
 
 



The angle and ratio are not computed until the HV input exceeds .03V. Dashes 
will initially appear in these indications and the words “NO DATA” on a grey 
background will appear in the ratio value box. An accurate ratio may be found at 
HV induced voltages as low as 0.03V if required by the saturation characteristics 
of the CT under test. For best accuracy with typical current transformers an HV 
voltage of between 0.1 and 0.2 is preferred, increase the output until a reading in 
this range is obtained. Observe that the angle is at or close to 0 degrees and the 
green POLARITY OK flag is displayed. Reversed polarity will result in the display 
of a red POLARITY REVERSED flag. These indications are located below the 
ratio value. A moving average filter is used to reduce the effects of distortion and 
transient noise on the ratio reading. It may therefore be necessary to wait a few 
seconds after the ratio reading appears to obtain a final stable reading. The XV 
metering autoranges between 20V full scale and 200V full scale as the output of 
the unit is adjusted.  
 
Record the voltages, the angle, and the ratio. Data may be saved to the flash 
drive. Consult the Flash Drive section of this manual.   
 
 
When the test is complete lower the variac to 0% and then touch the OUTPUT 
OFF button.  
 
Note that abbreviated instructions are available on the screen and may be 
accessed by tapping the NEXT PAGE or PREVIOUS PAGE button as required.  
The MENU button will return to the start up menu when testing is complete.  
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 



 
PT RATIO TEST 
 
 
Potential and power transformers are tested by connecting the OUTPUT of the 
test set to the H1 and H2 connections of the transformer under test.  
 
It is very important to make this connection correctly to avoid severe personal injury and 

damage to the test set. 
 
Ensure that the device to be tested is isolated from the power system and 
appropriate Lock-out, Tag-out, procedures have been followed. 
 
Connect the CTMP to a GFI protected source of 120V 60HZ and energize the 
unit. 
 
The screen will illuminate and, after the program loads, the menu will appear. 
This menu allows drop down access to all CTMP functions. Touch the ratio 
mode. A tap on the screen is the desired operating technique. Do not leave the 
stylus pressed on the screen as that will halt execution. Note that the correct 
drop down menu appears and select the desired range. Low range is required for 
transformers with a ratio of 60/1 or less, high range for all transformers with an 
expected ratio over 60/1. Read the top of the screen after the ratio mode starts to 
ensure that you are on the correct range. 
 
 
 
Verify that the output switch is off, the variac control reads 0%, and the output off 
button is bright green.  Connect the OUTPUT of the CTMP to the PT primary 
terminals. The red binding post should connect to H1, black to H2. Equipment 
wiring may be used to make the connection and this practice will assist in a 
determination that the wiring is correct. Remove any grounds from the PT 
secondary and primary wiring. Connect the CTMP RATIO IN terminals to the X 
terminals of the potential or power transformer, red to X1, black to X2.  
 
After verifying that personnel are clear set the output switch in the ON postion, 
touch the OUTPUT ON button on the screen, and tap above the variac pointer to 
raise the output voltage until an XV voltage measurement of approximately half 
scale is obtained. Full scale is 3.2V on the low range and .32V on the high range. 
The angle and ratio are not computed until the HV input exceeds approximately 
10% of scale. Dashes will initially appear in these indications and the words “NO 
DATA” on a grey background will appear in the ratio value box. Observe that the 
angle is at or close to 0 degrees and the green POLARITY OK flag is displayed. 



Reversed polarity will result in the display of a red POLARITY REVERSED flag. 
These indications are located below the ratio value.  
 
Record the voltages, the angle, and the ratio. When the test is complete lower 
the variac to 0% and then touch the output off button.  
 
 
Note that abbreviated instructions are available on the screen and may be 
accessed by tapping the NEXT PAGE or PREVIOUS PAGE button as required.  
The MENU button will return to the start up menu when testing is complete.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 



 
CT SATURATION TEST 
 
Ensure that the device to be tested is isolated from the power system and 
appropriate Lock-out, Tag-out, procedures have been followed. 
 
Connect the CTMP to a GFI protected source of 120V 60HZ. If data will be saved 
to a flash drive, insert the flash drive at this time and prior to powering on the 
unit. 
 
Energize the unit by operating the front panel circuit breaker. Read the Flash 
Drive section of this manual now if you intend to save the test data. 
 
The screen will illuminate and, after the program loads (approximately 20 
seconds), the menu will appear. This menu allows drop down access to all CTMP 
functions. Touch the saturate ratio mode. A tap on the screen is the desired 
operating technique. Do not leave the stylus pressed on the screen as that will 
halt execution. Note that the correct drop down menu appears and select the 
desired excitation voltage range. Two ranges, 0 to 200 and 0 to 1000V, are 
provided. Select the range appropriate to the expected CT saturation point.  
Read the top of the screen after the saturation mode starts to ensure that you are 
on the correct range. 
 
Verify that the output switch is off, the variac control reads 0%, and the output off 
button is bright green.  Connect the OUTPUT of the unit to the CT secondary 
terminals. The red binding post should connect to X1, black to X2. Remove any 
grounds from the CT secondary and primary wiring.  
 
To perform a manual test, verify that personnel are clear, set the output switch in 
the ON postion, touch the OUTPUT ON button on the screen, and tap above the 
variac pointer to raise the output voltage. Slowly increase the variac, observe the 
graph, and record the voltage and current readings at the desired points. A large 
increase in current resulting from a small increase in voltage indicates that the 
CT is saturated. The CTMP performs a distortion measurement on the exciting 
current and when a sharp peak appears on the exciting waveform the word SAT, 
with a red background, will appear above the current value. When the test is 
complete lower the variac to 0% and then touch the output off button.   
 
In order to prevent inadvertent overload, the CTMP 2012 is equipped with overcurrent 
protection. Operation at currents over 1 AMP will eventually return the unit to the main 
menu with an error message. Protective functions are not intended to offer complete 
protection from mis-operation and operator attention is required at all times. Please see 
the Protective Functions section for details.  
 
 



An automatic test is the preferred method of CT saturation testing. To perform an 
automatic test, verify that personnel are clear, set the output switch in the ON 
postion, touch the OUTPUT ON button on the screen, and touch the TEST 
button. The CTMP will increase the output voltage and, after the current exceeds 
a threshold, a graph will be plotted and voltage and current data will be 
presented. Press CLEAR to abort the test at any point. When the test is complete 
the results will be printed on the screen and will be saved to a Flash Drive if the 
flash drive instructions have been performed. See flash drive instructions for 
details. After the test is complete the variac will return to zero and the output will 
then de-energize.  Touch the CLEAR button to erase the previous graph or the 
instructions to prepare for another test. The white INSTRUCTIONS button may 
be used to page through the on screen instructions. The MENU button will return 
to the start up menu when testing is complete.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



POWER SYSTEM METER 
 
This function allows the performance of load or in-service checks of completed 
and energized relay and meter installations. Power system voltage, current and 
phase angle are measured by the E and I inputs. These inputs are designed for 
connection to instrument transformer secondary circuits, never connect the 
CTMP to energized primary conductors. Before connecting the I input of this or 
any other meter to a CT secondary circuit, be certain that the meter input 
connection has continuity and that a meter jack and probe is available to facilitate 
insertion without interrupting the flow of current. The binding posts that connect 
to the meter inputs are color coded red and black, the operator must use a 
consistent polarity reference to insure that phase angle readings are useful and 
correct. The range of the voltmeter is 0-150VAC, the ammeter range is 0-10AAC. 
If rated maximum input is exceeded the word OVER will replace the amplitude 
reading and dashes will replace the angle measurement. Connect the CTMP to a 
GFI protected source of 120V, 60HZ power. Energize the unit and, after the 
program loads (approximately 20 seconds), the screen will illuminate and the 
menu will appear. This menu allows drop down access to all CTMP functions. 
Verify that the output switch is off. Select the meter function from the main menu 
and select the desired mode from the drop down menu.  
 
EI METER 
 
A screen will appear presenting values for Voltage, Current, Angle, Watts, VARS, 
PF, and VA.  The test set will measure 0 to 150V at the E-input binding posts and 
0 to 10A at the I input binding posts.  Connect the desired potential source to the 
E – input, it is recommended that fused clip on safety probes be used. Attach the 
current probe to the CTMP and verify continuity. Insert the probe in the current 
circuit observing the correct polarity. The measured values will appear on the 
screen and vectors will plot on the graph. As noted on the screen the scale of the 
current vector can be toggled between 5A and 10A as required for best 
illustration of the phase and amplitude relationship.  
 
The clamp on mode may be selected from the drop down menu and, in this case, 
the clamp on, range 0 to 10A, will provide the current data. The function is 
otherwise identical. The unit may be equipped with either a Fluke !-200s or 
MASTECH MS3302 AC clamp probe. An arrow indicates polarity on the fluke, 
the range switch is oriented toward polarity on the MS3302.  
 
The Watt and VAR readings will exhibit a red background if the direction is into 
the machine (or bus).  
 
 
 



I INPUT and CLAMP ON 
 
Selecting this mode allows the CTMP to measure two currents and the angle 
between them. The clamp on measures one current and the I input measures a 
second current. This mode is useful in making a determination that a differential 
relay is receiving the proper currents under load conditions. The range of the 
“hardwire” and clamp-on I inputs is 0-10A. To use this function connect the 
“hardwire” duckbill current probe to the CTMP I input and verify continuity. Insert 
the probe in the current circuit observing the correct polarity. Connect the clamp-
on to the BNC connector on the front panel of the unit and place the jaws over 
the desired conductor. The unit may be equipped with either a Fluke !-200s or 
MASTECH MS3302 AC clamp probe. An arrow indicates polarity on the fluke, 
the range switch is oriented toward polarity on the MS3302. The values will be 
displayed and the vector wheel will illustrate the phase and amplitude 
relationship.  
 
CLAMP RATIO 
 
Ratio accuracy is limited to 2% by the clamp probe. The clamp on is placed on 
an insulated primary conductor and the duckbill, connected to the I input, is 
inserted in the metering jack after verification of continuity and polarity. The 
primary current must be less than 100 Amps to perform a ratio test using this 
function and the standard probe. The unit may be equipped with either a Fluke !-
200s or MASTECH MS3302 AC clamp probe. An arrow indicates polarity on the 
fluke, the range switch is oriented toward polarity on the MS3302.  Set the probe 
to the 10 MV/A (200 A) range on the Fluke and 1MV/A if the unit is equipped with 
the MS3202. Place the jaws over the insulated primary conductor. Record the 
Primary Current, Secondary Current, calculated ratio to 5 and the polarity.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SECONDARY INJECTION 
 
This mode is used to source a current of 0 to 1A, measure that current, the 
current flowing in the I input or clamp on and the angle between them. This 
feature facilitates performance of a secondary injection test, the output terminals 
of the test set are connected to the X1 – X2 terminals of the installed and wired 
CT. A duckbill or similar current probe is inserted into the relay test jack and 
connected to the relay I input. Current may then be sourced and the amplitude 
and direction measured in the relay.  To perform a secondary injection test verify 
that the output switch is off. Select secondary injection from the menu and select 
the the clamp on or hardwire mode as required. Read information on use of the 
Clamp probes in the previous sections if you are not familiar with clamp probe 
operation. Connect to the circuit.  
 
After verifying that personnel are clear set the output switch in the ON postion, 
touch the OUTPUT ON button on the screen, and tap above the variac pointer to 
raise the output voltage. Observe the two current values, they should be nearly 
the same and the angle should be 0 or 180 degrees as your connection requires. 
 
When the test is complete lower the variac to 0% and then touch the output off 
button.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



FLASH DRIVE 
 
The CTMP is equipped with a flash drive port and will save data to text files with 
a file name and heading information entered by the operator. Either FAT16 or 
FAT32 (larger than 2GB) devices may be used.  
 
To use the flash drive feature perform the following: 
 
1) Insure that the unit is powered off and insert your drive in the USB port. 
 
2) Turn the CTMP power on and, after the unit starts, select FILE START from 
the main menu.  
 
3)  Touch the STATION field and note that a blue bar appears next to the word 
station. The characters you type will appear in this area. Type the name of the 
station (8 characters maximum) on the virtual keypad. The key with the X in the 
left pointing arrow may be used to edit any typographical errors. Tap return when 
complete.  
 
4) Touch the BUS field and likewise enter the name of the bus.  
 
5) Touch the VOLTAGE field and enter the voltage level. For example – 66KV.  
 
6) Touch the CIRCUIT field and enter the identifier for the circuit breaker or 
transformer.  
 
7) Touch FILE NM when you are satisfied that the previous entries are correct. 
You may edit any entry up until the point when FILE NM is selected. The default 
file name AAAAAAAA (.txt) may now be overwritten. As a suggestion, use your 
name or initials followed by the day of the week. As in BILLMONA for your first 
file on Monday. Press return. The unit will momentarily display the file name and 
time stamp then return to the main menu. Ratio, polarity and saturation data may 
now be saved.  
 
8) To perform and save a ratio test enter the ratio mode and follow the 
instructions. When a ratio to 5, an angle, and polarity flag is displayed tap the 
SAVE button. Do not attempt to record data if a “No Data” flag is visible. The 
word “Saving” will appear above the SAVE button followed by the word “Saved” 
when the write is complete. Do not remove the flash drive or power down the test 
set until the write operation is complete and no words appear above the save 
button. If further testing is required you may perform more ratio tests or return to 
the menu to select saturation test mode.  
 
If a break is required the test set may be powered down and the drive removed.   
To continue testing power up the test set with the drive in place, select file start, 



and enter only the file name. The CTMP will reopen the file and further test data, 
in the form of additional ratio and saturation tests, may be appended.  
 
9) To perform and save a saturation test enter the saturation mode and follow the 
instructions for an automatic test. If the drive is installed and you have initiated a 
file using the FILE START function of the main menu the data will be saved after 
it is displayed at the end of the test. Do not remove the flash drive or power down 
the test set until the write operation is complete and no words appear above the 
save button. If further testing is required you may perform more ratio or 
saturation tests and they will be added to the file.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Real Time Clock setting: 
 
The CTMP is equipped with a Real Time Clock with battery backup. The clock 
provides a time stamp on files saved to the flash drive. It may require reset after 
changing time zones, a long period of inactivity or if the battery is weak.  
 
To set the clock, touch the clock display on main menu. A setting page will 
appear. You may increase or decrease the hour reading and the minute reading. 
As an example, say the unit reads 09:10:20 when the actual time is 09:04:12. 
You would change just the minutes to 05 and touch the ZERO SECONDS link 
often enough to keep the 05 from rolling over to 06. When the actual time 
reached 09:05:00 you would touch the ZERO SECONDS button again – then 
touch exit. The clock is set. Note that there is no means to set the year, this value 
should be valid as long as the clock is set reasonably often and the year can, of 
course, be edited in the final file.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PROTECTIVE FUNCTIONS 
 
While protective functions do not replace a trained operator who carefully follows 
established procedures, this test set offers limited protection against output 
overcurrent and short circuits.   
 
These features operate as follows: 
 
Ratio modes: The unit trips if output voltage is not measured when the variac 
position is above 5%. The intent of this function is to protect the test set in the 
event of an attempt to use the ratio mode with a short applied to the output. The 
unit will also trip if the output switch is off when the operator attempts a ratio test.  
The unit will return to the main menu and a message will appear on the screen 
advising the operator of the problem.  When operating in the PT ratio mode an 
overvoltage at the ratio in terminals will also trip the unit, return to the main 
menu, and advise the operator.  This is designed to reduce the danger of an 
incorrectly connected PT.  The test set is not measuring current so there is no 
active overcurrent protection in the ratio mode. Note that the ratio of the variac at 
low settings causes a high current multiplication in the output transformer primary 
circuit and the front panel circuit breaker does not offer full protection. Units do 
have an 8AMP front panel output transformer primary fuse as backup to the 
firmware protective features.  
 
Protective functions are not intended to offer complete protection from 
mis-operation and operator attention is required at all times.  
 
Saturation and secondary injection modes: The unit measures current and 
overcurrent protection is active. Operation in the saturation test automatic mode 
will not reach the protection setpoints and the use of the automatic test feature is 
recommended for saturation tests. This feature offers a stepped "curve" and trips 
faster as the level of overcurrent increases. The settings are listed below.   
 
Overcurrent  settings are not intended to offer complete protection from 
mis-operation and operator attention is required at all times.  
 
Secondary Injection Mode:     
Minimum trip - 1.6A  
Fast trip - 1.8A  
Very Fast Trip - 1.95A  
 
Low Range Saturation:  
Minimum trip - 1.1A  
Fast trip - 1.3A  
Very Fast Trip - 1.6A  



 
 
High Range Saturation:  
Minimum trip - 0.9A  
Fast trip - 1.1A  
Very Fast Trip - 1.3A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


