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1  Definitions, Acronyms, and Abbreviations 

 

 

 

  

Abbreviation Definition 

A Amperes 

AC Alternating Current 
CT Current Transformer 

kVA Kilovolt-Ampere 

kVAR Kilovolt-Ampere Reactive 

kW Kilowatt 

kWh Kilowatt-hour 

LP Loading Transformer (LP-14000) 
NEC National Electric Code 

NEMA National Electrical Manufacturers Association 

NFPA National Fire Protection Agency 

OSHA Occupational Safety and Health Administration 

REF Reference Voltage Transformer (WP-14000) 
RF Rating Factor 

RMS Root Mean Square calculation method 

TUT Transformer Under Test 
UL Underwriters’ Laboratories, Inc. 
V Volt 

VA Volt-Ampere 

VAR Volt-Ampere Reactive 

PT Voltage Transformer 

Wh Watt-hour 

WP Reference Transformer (WP-14000) 

http://www.tescometering.com/
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2  Unit Overview: 

On the front of the unit there is a (1) computer monitor, (2) KATC-V2 Comparator, (3) Mouse and 
Keyboard, (4) E-Stop, (5) Power Switch (circuit breaker), (6) Ready Light, (7) On Light, (8) External Burden 
Hookups, (9) External Ethernet Port, (10) 20A Output Breaker (under tray). 

On the rear of the unit there is a 120v Straight Power cord, supplied M12 connector set for interlock 
integration, and KVTS cable. The KVTS cable must be run into the cage/room to the 2J4 set. The interlock 
must be connected to the door dry contact interlock system (or shorted out if interlock unused).  

1 

2 

3 

4 5 7 8
9

10 

6
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Dry contact circuit. Closed 
when all safety devices are 

correct and enabled. 

3  Powering up the unit: 

 With KVTS plugged into power receptacle, ensure the interlock is also securely plugged in and 
wired properly into interlock system (diagram below). Under the system tray, ensure that the 20amp 
circuit breaker is in the ON position as indicated by a “1”. This breaker should not be turned off unless 
tripped by the system. On the front panel, verify the E-stop is pulled out and not engaged. With all these 
checked, power can be turned on via the toggle switch labeled “Power”. This switch will illuminate green 
when powered on. Press the power button on the comparator to turn it on. The LED will turn green 
when the power is on and the screen will light up and go through its power up sequence. Upon switching 
the power toggle, the PC should boot up automatically. The monitor should power up as well, but if not, 
its power button is on the bottom right rear and it can be turned on at this point. Once the PC boots up, 
the software can be opened, machine will not run without it.  

Rear Interlock Connections: 

 

 

 

 

 

4  PC and monitor installation 

Remove the back panel and install the PC on the second shelf. Install the front shelf for key board and 
mouse. Connect the power, video (HDMI), USB mouse, USB keyboard, internal (blue), and external 
(black) network cables to the PC. Mount the monitor (supplied in a separate box), and connect power 
and video cables. 

 

or second NIC 

M12 Receptacle 
for Interlock 

Circuit 

Computer 

http://www.tescometering.com/


 

 

 

www.tescometering.com          +1 215 228 0500
            info@tescometering.com 

6 

Receptacle 
for PC 

Shelf for PC 

KVTS rear side (w/out back panel) 

KVTS control panel (top right side) 

KVTS top front panel (monitor bracket and cables) 

 

Use the receptacle located on the control panel to power the PC. See picture below.  
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5  Software installation: 

Change the IP address of your computer to 192.168.0.1 (STATIC) on the internal (secondary) network. 
Install "PowerSolve" PC App on your computer. Use the installer provided by "Mark" from Power Solve. 
Install "Duke KHC" PC App on your computer (Installer: DukeKhc_Setup.exe). The suggested Install 
Directory: C:/TESCO/DukeKhc. Copy the "config.json" from USB flash drive and put it under this directory 
"C:\Users\Public\Documents\DukeKhc". 

 

6  Connecting the 2J4:  

The 2J4 transformer set should already be hooked up during the initial installation. This step may be 
skipped if so. If setting up for the first time or after a calibration, please hookup as follows: 

KVTS Cable Hookup Internally. 

Transformer Side Connections: 

Cable Connection Transformer Connection (sub transformer) 
P1 P1            (LP) 
P2 P2            (LP) 
N +/-           (LP) 
K GND        (LP) 
L GND       (WP) 
M +/-          (WP) 
T 120 Sec (WP) 

 

http://www.tescometering.com/
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7  Hooking Up a PT: 

Verify the range of the PT that is going to be connected. Set the T-Bar on the matching range (Primary 
Voltage). The lead coming out of the T-Bar is H1, connect it to the TUT H1 terminal/bushing. X1 and X2 
leads on the KVTS cable need to be connected to the TUT X1 and X2. Connect H2 to the H2 
Terminal/Bushing. Some PT’s do not have a second bushing but instead just a GND terminal. In this case, 
connect H2 to the GND terminal.  

Once all the terminals are connected and verified, leave the cage/room and be sure to close the door to 
latch the interlock.  
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8  Software Operation: 

Please refer to the Power Solve Operation manual. Verify that the Knopp Hardware Control (KHC) 
application is running. At this point all operations will be done via the Power Solve application. 

9  System Operation: 

The system works by ramping up/ramping down the primary voltage. When a test begins, the voltage 
will be ramped up slightly and the secondary voltages will be read to verify the proper ratio, polarity, and 
voltage of the TUT by comparing these values to those of the REF transformer. This is done to ensure 
that the three-transformer setup is configured correctly and all the necessary connections are made.  

If any condition is detected where the connections are incorrect, the voltage will ramp back to 0v or 
shutdown the output voltage to protect against any damage. Some faults cannot be detected at this 
stage. These types of faults will occur at higher voltages where the machine will also attempt to ramp 
down or shutdown the output altogether to clear the fault.  

If no faults are detected, the system will ramp up to the setpoint voltage, make the measurements, and 
ramp back down before turning off the output. If either the interlock or the Emergency Stop is pressed 
during operation, the output will be shut down.  
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Service Manual Addendum – Authorized Users 

10  Manual Mode: 

Select the Tesco Software Application.  

Base screen will appear as such. 

Under File, Edit, Tools, and Help there are sub menu options. Under File, you can exit the 
application. Under Edit, you can adjust the Settings such as % Ratio, Phase Unit. This is also where the 
Traceable WP-14000 Data can be toggled for data corrections. This data was recorded at TESCO to our 
reference standard(s) and input into the software. The WP-14000 Cert Sheet contains this data.  

           

Accessing Preferences. Preferences menu will appear as such. 
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To begin testing a PT, you must first input PT test parameters: Serial Number, Manufacturer, 
Model, Primary/Secondary Voltage, Acc. Class, and Burden Class. To do so, press the Edit Button in the 
Transformer Info field. This will bring up a Transformer Info menu. Here the Serial Number and Tap are 
required to be entered and the Manufacturer and Model are optional. Taps can be added and subtracted 
with the + and – buttons. With a minimum of one tap, the Primary and Secondary voltage can be 
entered, and the Acc. Class and Burden class can be selected from their respective drop downs. Once 
these are entered, one tap is checked as the default for the prior page.  

Transformer Info menu where the Transformer information and taps can be entered. 

Once the info has be entered, and Save pressed, the Transformer info on the prior page will 
populate. The default tap will be selected, but can be changed from the drop down box. 

Transformer Info field after data was entered and it populated. 

http://www.tescometering.com/
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Test Parameters Field.  

 

The test Parameters must be selected as well. First, input the 
Applied Burden from the drop down menu, then enter the % full 
scale of the test voltage (0-110% = 0-132V), and fill in a test reason 
to be recorded with the test data. Pressing Start Test will begin the 

test. A Prompt for a Password will pop up before starting. The 
password is: “KhcEng”. 
Then, a prompt for your name/initials. Once both are entered, an 
instructional checklist will be presented to verify all connections 

are made properly. If already checked, Start can be pressed to  
skip through the messages.  
 

 

Hook Up Instructional Checklist. Press Start to continue. 
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Accessing Self Test to auto populate transformer info.  

 

11  Self Test: 

Running a Self Test should be periodically performed. This gives confirmation of the transformer’s health 
and drift over time. A self test is simply hooking up the X1 lead (TUT) to the primary of the WP-14000 at 
the 120v tap. H2 and X2 Leads are not connected at all. This will then allow the system to compare the 
primary to secondary of the WP-14000. The resulting measurements when tracked over time can 
indicate whether the transformer is drifting or if it was damaged in some way. In preferences, a reminder 
can be set to popup during software launch daily, or weekly.  

 

Self Test Populated and Start Pressed.  
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12  FAQ: 

Why is the comparator beeping? 

The comparator is a stock unit being used as the metrology device for the system. Data is read by 
the computer as apart of the system operation, but the comparator is not doing any of the 
system control. When it detects an issue, it will show an error message and audibly indicate as 
such until the condition is resolved. The system will also see this and ramp down/shut off voltage 
to resolve the issue. The beeping will continue until the fault is cleared by the user.  

How often should I perform a Self Test? 

This depends on the frequency of use and quantity of the transformers being tested. If more 
than 20 are being tested each daily, testing each morning prior to testing is ideal. Once a track 
record has been established of little-to-no drift, then weekly tests are okay. Whenever there is a 
significant fault however, a Self Test is a good idea to see if there was any damage done.  

When does the WP-14000 need to be recalibrated? 

Every 5 years is the recommended calibration cycle of the WP-14000. This is performed at 
TESCO’s facility in Bristol PA. If there appears to be a significant drift in the accuracy of the 
transformer and test set, a calibration can be done prior to the 5-year cycle.  

When does the Comparator need recalibrated? 

The comparator is on a 1-year cycle currently as it is a newer product, and we are still assessing 
its longer term drift. If it is thought to be damaged, a calibration and inspection can be done 
prior to the 1-year cycle.  

Can I use my old cable set from a prior comparator? 

No, the cable set that is included with the KVTS is the cable that must be used. Older 
comparators had different signals that would not be compatible with the current system. Also, 
the burdens are calibrated with the cable length.  

Can we change the terminations on the end of the cable? 

TESCO strongly recommends that the terminations remain screw down type to ensure solid 
connection and that the connections cannot fall off. 

Can the T-Bar cable lie on the floor, a table, or the transformer during use? 

TESCO strongly recommends that the cable is not laid on any grounded surfaces during the test. 
The cable can be hung, laid on a rubber mat, or the transformers spaced to allow the cable to 
not rest on any grounded surface.  
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13  Servicing the System: 

The KVTS system once installed should not need much service. All interruption devices are accessible 
circuit breakers; there are no fuses in the system.  

The comparator and PC may need to be removed either during recalibration or IT updates. To remove 
either of these, the rear panel should be removed giving access to each. For the comparator, the 4 
screws on the front panel and ethernet cable should be removed/unplugged. In the rear, the S, G, and U 
leads should be removed and laid aside. The power cable and interlock cables should be removed. The 
comparator can then be slid out the front of the machine and packed up to ship to TESCO. The PC can be 
accessed entirely from within the machine with USB attachments on the front monitor for updates as 
well as its existing connection to the corporate network. If it does need to be removed, it can be done so 
by unplugging all the cables. The PC will be removed from the rear.  

All other parts when requiring service should be resolved by reaching out to TESCO to setup a visit or 
RMA.  

14  WP-14000 Calibration: 

The WP-14000 should be calibrated every 5 years or when TESCO believes there to be an issue with the 
transformer. To send it back, the LP-14000 can be lifted off it and the WP-14000 shipped back to TESCO 
separately. The crating should be kept from initial shipment for this purpose. At no point in time should 
the transformer be opened or tampered with.  

http://www.tescometering.com/

