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SAFETY SUMMARY 

FOLLOW EXACT OPERATING PROCEDURES 
Any deviation from the procedures described in this User’s Manual may create one or more safety hazards, may 
damage the EZCT-2KA, or cause errors in the test results. Vanguard Instruments Company, Inc. assumes no liability 
for unsafe or improper use of the EZCT-2KA. 

All safety precautions provided in this manual must be observed during all phases of testing including test 
preparation, test lead connection, actual testing, and test lead disconnection. 

SAFETY WARNINGS AND CAUTIONS 
The EZCT-2KA can produce a voltage up to 2,000 Vac that can cause severe injury and/or equipment damage. Due 
to this reason, the EZCT-2KA shall be used only by trained operators.  

The EZCT-2KA’s X output terminals are rated to 2,000 Vac working voltage. Any voltage above 2,000 Vac will 
damage the input circuitry. Please see section 3.2 for further information. 

All devices under test shall be off-line and fully isolated. Never attempt to test any current transformer still 
connected to a circuit. All current transformer terminals shall be isolated before conducting any test with the EZCT-
2KA. Always ground the EZCT-2KA to a substation ground before connecting the test cables to a transformer. 

SERVICE AND REPAIR 
• Do not install substitute parts or perform any unauthorized modifications to any EZCT-2KA test unit. 
• Repairs must be performed only by Vanguard Instruments Company factory personnel or by an authorized 

repair service provider. Unauthorized modifications can cause safety hazards and will void the manufacturer's 
warranty. 

EQUIPMENT RATINGS 
IP Rating: The EZCT-2KA enclosure has an IP rating of 32. 

Pollution Degree: The EZCT-2KA has a pollution rating of 2. 

Operating Voltage: The EZCT-2KA is rated for use with an operating voltage of 120V or 240V (factory pre-set) ±10% 
of selected voltage. 

Power Cord: The EZCT-2KA is supplied with a 16 AWG, 16A power cord with a NEMA 5-15P plug. A replacement 
cable must have the same or better rating and is available through the manufacturer. 

VENTILATION REQUIREMENTS 
The EZCT-2KA must be operated with the enclosure lid open. 

SAFETY SYMBOLS 
 Indicates that caution should be exercised 

 Indicates location of chassis ground terminal 

CLEANING 
To clean the EZCT-2KA: 

• Disconnect all cables and turn the unit off. 
• Use a soft, lint-free cloth to wipe all surfaces clean. 
• Avoid getting moisture in openings and connectors. 
• Don't use any cleaning products or compressed air. 



REV 1.0 EZCT-2KA USER’S MANUAL 
 

ii   
  

TABLE OF CONTENTS 

CONVENTIONS USED IN THIS DOCUMENT ....................................................................... 1 
1.0 INTRODUCTION .................................................................................................................... 2 

1.1 General Description and Features ................................................................................... 2 
1.2 Furnished Accessories ...................................................................................................... 4 
1.3 Technical Specifications ................................................................................................... 5 
1.4 EZCT-2KA Controls and Indicators ................................................................................... 6 

2.0 PRE-TEST SETUP ................................................................................................................... 8 
2.1 Operating Voltages .......................................................................................................... 8 
2.2 LCD Screen Contrast Control ............................................................................................ 8 
2.3 Printer Paper Control ....................................................................................................... 8 
2.4 Printer Paper .................................................................................................................... 8 

3.0 OPERATING PROCEDURES ................................................................................................. 10 
3.1 EZCT-2KA Cable Connections ......................................................................................... 10 
3.2 EZCT-2KA X Input Voltage Warning ............................................................................... 12 
3.3 Performing Tests ............................................................................................................ 13 

3.3.1. Entering Test Record Header Information ............................................................. 13 
3.3.2. Performing Resistance, Excitation, and Ratio Tests ............................................... 16 

3.4 Working With Test Records ........................................................................................... 27 
3.4.1. Restoring and Printing a Test Record From Flash EEPROM ................................... 27 
3.4.2. Restoring and Printing a Test Record From a USB Flash Drive .............................. 31 
3.4.3. Printing a Restored Test Record ............................................................................. 33 
3.4.4. Printing a Directory of Test Records Stored in the EZCT-2KA’s Memory ............... 35 
3.4.5. Printing a Directory of Test Records Stored in a USB Flash Drive .......................... 38 
3.4.6. Copying Test Records to a USB Flash Drive ............................................................ 40 
3.4.7. Erasing Test Records From the Flash EEPROM ...................................................... 42 
3.4.8. Erasing Test Records From a USB Flash Drive ........................................................ 46 

3.5 Working With Test Plans ................................................................................................ 49 
3.5.1. Extracting the Test Plan From a Test Record ......................................................... 49 
3.5.2. Printing a Directory of Test Plans Stored in the EZCT-2KA’s Memory ................... 51 
3.5.3. Printing a Directory of Test Plans Stored in a USB Flash Drive. ............................. 53 
3.5.4. Printing a Test Plan ................................................................................................. 55 
3.5.5. Erasing Test Plans From the Flash EEPROM ........................................................... 57 
3.5.6. Erasing Test Plans From a USB Flash Drive ............................................................. 61 
3.5.7. Loading a Test Plan from the EZCT-2KA’s Flash EEPROM ...................................... 64 
3.5.8. Loading a Test Plan from a USB Flash Drive ........................................................... 66 
3.5.9. Running a Test Using a Loaded Test Plan ............................................................... 68 
3.5.10. Unloading a Test Plan from the Working Memory ................................................ 73 

4.0 CHANGING SETUP PARAMETERS ....................................................................................... 74 
4.1 Setting the Knee Point Marker ...................................................................................... 74 
4.2 Enabling and Disabling the Buried CT in Transformer Delta Option ............................. 76 

4.2.1. Enabling the Buried CT in Transformer Delta Option............................................. 76 
4.2.2. Disabling the Buried CT in Transformer Delta Option ............................................ 77 



EZCT-2KA USER’S MANUAL REV 1.0 
 

   iii 
  

4.3 Setting the Clock ............................................................................................................ 80 
4.4 Toggling the Printing of Impedance Values ................................................................... 82 
4.5 Toggling the Calibration Notification Feature ............................................................... 84 
4.6 Re-setting the List of Paired Bluetooth Devices ............................................................ 86 
4.7 Printing Raw Memory Buffer Data ................................................................................. 88 

5.0 DIAGNOSTICS, VERIFICATION, AND TROUBLESHOOTING ................................................. 89 
5.1 Performing a Diagnostics Test ....................................................................................... 89 
5.2 Verifying the EZCT-2KA’s Vx Sense Circuit Using an External Meter ............................. 91 
5.3 Verifying the EZCT-2KA’s Ix Sense Circuit Using an External Meter ............................... 92 
5.4 Quickly Verifying the EZCT-2KA’s Turns Ratio Circuit .................................................... 93 
5.5 Troubleshooting Guide .................................................................................................. 94 

7.0 Appendix A - Calculating Turns Ratio on a Shunt Reactor ................................................. 96 

LIST OF TABLES 

Table 1. EZCT-2KA Technical Specifications .................................................................................... 5 
Table 2. Functional Descriptions of EZCT-2KA Controls and Indicators ......................................... 7 
Table 3. Descriptions of Tabulated Test Results Elements ........................................................... 25 
Table 4. Description of Test Plan Elements .................................................................................. 56 

LIST OF FIGURES 

Figure 1. EZCT-2KA Controls and Indicators ................................................................................... 6 
Figure 2. Typical EZCT-2KA Excitation and Ratio Test Cable Connection ..................................... 10 
Figure 3. Bushing CT Connection on Delta Transformer .............................................................. 11 
Figure 4. Bushing CT Connection on Y Transformer ..................................................................... 11 
Figure 5. Sample CT Name Plate ................................................................................................... 12 
Figure 6. Typical EZCT-2KA Tabulated Report Printout ................................................................ 24 
Figure 7. Typical EZCT-2KA Graphic Report .................................................................................. 26 
Figure 8. Typical EZCT-2KA Graphic Report with Multiple Plot Curves ........................................ 26 
Figure 9. Typical Internal Test Record Directory Printout ............................................................ 37 
Figure 10. Typical USB Flash Drive Record Directory Printout ..................................................... 39 
Figure 11. Typical EZCT-2KA Flash EEPROM Test Plan Directory Printout ................................... 52 
Figure 12. Typical USB Flash Drive Test Plan Directory Printout .................................................. 54 
Figure 13. Typical Test Plan Printout ............................................................................................ 56 
Figure 14. Graphic Report Showing Knee Point Marker ............................................................... 75 
Figure 15. Buried CT in a Delta Transformer Illustration 1 ........................................................... 78 
Figure 16. Buried CT in a Delta Transformer Illustration 2 ........................................................... 79 
Figure 17. CT Data Points Printed With Impedance Values .......................................................... 83 
Figure 18. CT Data Points Printed Without Impedance Values .................................................... 83 
Figure 19. Sample Test Report Printout with Calibration Due Date ............................................. 85 
Figure 20. EZCT-2KA Vx Verification Test Connections ................................................................. 91 
Figure 21. EZCT-2KA Ix Verification Test Connections .................................................................. 92 
Figure 22. EZCT-2KA Turns Ratio Verification Test Connections .................................................. 93 
Figure 23 ....................................................................................................................................... 96 
Figure 24 ....................................................................................................................................... 97 



REV 1.0 EZCT-2KA USER’S MANUAL 
 

iv   
  

Figure 25 ....................................................................................................................................... 98 
Figure 26 ....................................................................................................................................... 99 
Figure 27 ..................................................................................................................................... 100 
Figure 28 ..................................................................................................................................... 101 
Figure 29 ..................................................................................................................................... 102 
Figure 30 ..................................................................................................................................... 103 
Figure 31 ..................................................................................................................................... 103 



REV 1.0 
 

1 
 

This docu

• A key

• Menu

• Scree

• The t

• EZCT-

• When
show

• Warn

WA

• Impo

N
 

1.R

2.T

3.T

4.S

5.D

 

 

1.R

2.T

3.T

4.S

5.D

 

 

EZCT-2KA 

 

C

ument uses 

y or switch o

u options ar

en and menu

terms “test r

-2KA LCD sc

n instruction
wn below (op

ning message

 
ARNING 

Wa

ortant notes 

 
OTE 

No

RUN TEST

TEST RECO

TEST PLAN

SETUP 

DIAGNOSTI

RUN TEST 

TEST RECO

TEST PLAN

SETUP 

DIAGNOSTI

USER’S MA

 

CONVENT

the followin

on the EZCT-

e referenced

u names are 

record” and 

reen output

ns are provid
ption 4 shou

es are indica

arning mess

are indicate

te details 

ORDS 

NS 

CS 

ORDS 

NS 

CS 

NUAL 

TIONS US

ng conventio

2KA is indica

d as (MENU 

referenced 

“test shot” a

t is shown as

ded, the men
ld be selecte

ated as: 

sage 

ed as: 

SED IN TH

ons: 

ated as [KEY

OPTION). 

as “SCREEN

are used inte

s: 

 
nu item that
ed): 

 

HIS DOCU

Y] and [SW

/MENU NAM

erchangeab

t should be s

UMENT 

WITCH]. 

ME”. 

ly.  

selected is shhown in boldd as 



EZCT-2KA USER’S MANUAL REV 1.0 
 

   2 
 

1.0 INTRODUCTION 
1.1 General Description and Features 
The EZCT-2KA is Vanguard’s third-generation microprocessor-based current transformer test 
set. The EZCT-2KA can perform the current transformer (CT) excitation test, measure the CT 
winding resistance and CT current-ratio automatically. All of the EZCT-2KA’s test leads can be 
connected to the CT output terminals (X1, X2, X3, X4 and X5), eliminating the need for lead 
switching during testing. Test voltage output is automatically raised and lowered by the EZCT-
2KA without any operator intervention. With up to 2000 Vac excitation test voltage available, 
the EZCT-2KA can easily perform excitation tests on very large CT’s. 

Excitation Test 
The CT excitation test is performed using the ANSI/IEEE C57.13.1, IEC 60044-1 test method. The 
test voltage range for the CT excitation test (50 Vac, 300 Vac, 500 Vac, 1200 Vac or 2000 Vac) 
can be selected, and then the test voltage is raised and lowered automatically by the EZCT-2KA. 
The excitation test voltage and current data is collected and stored in the unit’s internal 
memory. Any of the 10 possible combinations of X1 to X5 can be tested since all of the unit’s 
test leads can be connected to all of the CT output terminals at the same time. Up to 10 
excitation tests can be stored in one record. Once the test is completed, test results can be 
printed and excitation curves can be plotted on the built-in 4.5-inch wide thermal printer. 

CT Ratio and Polarity Tests 
The EZCT-2KA determines the CT current-ratio using the ANSI/IEEE C57.12.90 measurement 
method. A test voltage is applied on any two terminals of the CT (X1 to X5), and the induced 
voltage is measured through the CT’s H1 and H2 terminals. The CT current-ratio is displayed on 
the screen and stored in memory. The current ratio measuring range is from 0.8 to 10,000 to 1. 
The CT winding polarity is displayed as a “+” sign (in-phase) or a “-” sign (out-of-phase) and is 
annotated with the phase angle in degrees. 

Demagnetization 
The EZCT-2KA automatically demagnetizes the CT under test when performing an excitation 
test. 

CT Winding Resistance Test 
The EZCT-2KA can also measure the DC resistance of the CT winding under test. The DC winding 
resistance measuring range is from 100  micro-ohms to 20 ohms. 

User Interface 
The EZCT-2KA features a back-lit LCD screen (240 x 128 pixels) that is viewable in both bright 
sunlight and low-light levels. A rugged, "QWERTY"-style, membrane keypad is used to control 
the unit. 
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Internal Test Record Storage 
The EZCT-2KA can store up to 1,000 test records in Flash EEPROM. Each test record may contain 
up to 10 excitation curves, current-ratio readings, polarity and DC resistance readings. Test 
records can be recalled and printed on the built-in thermal printer. 

External Data Storage 
The EZCT-2KA features a standard USB Flash drive interface that makes it very convenient to 
store and transfer test records and test plans. By plugging in a USB Flash drive, you can quickly 
transfer your test records and test plans between a computer and the EZCT-2KA without the 
need to connect the unit to the computer. 

Internal Test Plan Storage 
The EZCT-2KA can store up to 128 CT test plans in Flash EEPROM. A test plan defines the 
excitation test voltage and current range selection, CT nameplate ratio, and CT winding 
terminals (X1 to X5) for each of the tests. Up to 10 test definitions can be stored per test plan. 
The use of a test plan greatly simplifies the CT testing process; the EZCT-2KA is connected to the 
CT terminals and a test plan is simply selected and run. Test plans can be created on the EZCT-
2KA itself or created on a PC and downloaded to the EZCT-2KA via the unit’s built-in USB or 
Bluetooth interfaces or transferred to the unit using a USB flash drive. 

Test Record Header Information 
Test record header information can include the company name, substation name, circuit ID, 
manufacturer, CT serial number, operator’s name and test record comments. In addition to the 
test record header, a 20-character test description for each test in the record (10 tests per 
record) can also be entered. 

Computer Interface 
The EZCT-2KA can be used as a stand-alone unit or can be computer-controlled via the built-in 
USB or Bluetooth interface. Windows®-based Current Transformer Analysis software is 
provided with each EZCT-2KA. This software can be used to retrieve test records from the EZCT-
2KA, create test plans, download test plans to the EZCT-2KA, and can also be used to run CT 
tests from the PC. Tabulated test records can be exported in PDF, Excel, and XML formats for 
further analysis. 

Built-in Thermal Printer 
A built-in 4.5” wide thermal printer can print the current transformer test report and plot the 
excitation curves. 
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1.2 Furnished Accessories 
The EZCT-2KA comes furnished with the following: 

• One 20' (6.1 m) X cable set (P/N 8000-0108) 
• One 35' (10.69 m) H cable set (P/N 8000-0157) 
• One power and ground combination cable (P/N 8000-0016) 
• One USB cable (P/N 8000-0005) 
• One cable carrying bag (P/N 8000-0111) 

 



REV 1.0 
 

5 
 

1.3 T

PH

O

RESI

VO

CU

EX

I

 

NO

EZCT-2KA 

 

Technical S

HYSICAL SPEC

IN

CURRENT RA

MEASURIN

OUTPUT TEST

ISTANCE MEA

OLTAGE READ

URRENT READ

PH

MEA

COMPUTER IN

PC

XTERNAL DAT

INTERNAL TE

INTERNAL

TEM

 
TE 

The a
temp

USER’S MA

 

Specificatio
Table 

TYPE 

CIFICATIONS 

NPUT POWER 
ATIO RANGE 

NG METHOD 

T VOLTAGES 

ASUREMENT 

DING RANGE 

DING RANGE 

HASE ANGLE 

ASUREMENT 

DISPLAY 

PRINTER 

NTERFACES 

C SOFTWARE 

TA STORAGE 

EST RECORD 

STORAGE 

L TEST PLAN 

STORAGE 

CABLES 

SAFETY 

MPERATURE 

HUMIDITY 

ALTITUDE 

OPTIONS 

WARRANTY 

above specif
perature of 2

NUAL 

ons 
1. EZCT-2KA

Portable curr
Dimensions
Weight: 48 lb
100 – 120 Va
0.8 – 999: ±0
1000 – 1999:
2,000 – 4,999
5,000 – 10,00
ANSI/IEEE C
0 – 50 Vac @
0 – 300 Vac 
0 – 500 Vac 
0 – 1,200 Va
0 – 2,000 Va
Range: 100 
accuracy:  
100 µΩ – 1.9
2 Ω – 20 Ω (1
0 – 2,200 Va
0 – 10 A, acc
0 – 360 degre
accuracy: ±1
back-lit LCD 
light levels 
Built-in 4.5-in
one USB por
Windows®-ba
one USB flas
stores 1,000 
excitation, re
stores 128 te
and current s
one 20-foot (
cord, USB ca
designed to m
standards 
Operating: -
Storage: -30
90% RH @ 4
2,000 m (6,56
shipping case
One years on

ications are 
25°C (77°F). 

A Technical S

rent-transforme
: 17”W x 12.5”
bs (21 Kg) 
ac or 200 – 240
0.1%, 
: ±0.3%, 
9: ±1%, 
00: ±1.5% 

C57.12.90 and A
@ 10A max; 

@ 8A max;  
@ 5A max; 
c @ 2A max; 
c @ 1.2A max 
µΩ to 20 Ω; res

99 Ω (2% of rea
1.5% of reading
c; accuracy: ±

curacy: ±1.0% o
ees 
1.0 degree 
screen (240 x 

nch wide therm
rt, bluetooth 
ased CT Analys
sh drive interfac
test records. E
sistance and ra

est plans. Each
settings 
6.10m) X cable

able, cable carr
meet UL 61010

10˚ to 50˚ C (1
0˚ C to 70˚ C (-2
40°C (104°F) no
62 ft) to full saf
e 
n parts and lab

valid at nom
Specification

Specification

er test set 
H x 12”D (42.7

0 Vac (factory p

ANSI/IEEE C5

solution: 1 µΩ 

ading ±10 µΩ), 
g ±2 mΩ) 
±1.0% of readin
of reading, ±0.0

128 pixels); vie

al printer 

sis software is 
ce port (flash d

Each test record
atio data 
 test plan can s

e sets, one 35-
rying bag 
0A-1 and CAN/

5˚F to +122˚ F
22˚F to +158˚ F
on-condensing
fety specificatio

or 

minal operat
ns may chan

ns 

7 cm x 32.0 cm 

pre-set), 50/60

57.13.1 standar

ng, ±1 volt 
02A 

ewable in brigh

included with p
drive not include
d may contain 

store 10 excita

-foot (10.69m) 

/CSA C22.2 No

F); 
F) 
g 
ons 

ting voltage a
nge without 

 x 26.9 cm) 

 Hz 

rds 

ht sunlight and 

purchase price
ed) 
up to 10 sets o

ation test voltag

H cable set, po

o. 1010.1-92 

and at a 
prior notice

low-

e 

of 

ge 

ower 

. 



EZCT-2KA USER’S MANUAL REV 1.0 
 

   6 
 

1.4 EZCT-2KA Controls and Indicators 
The EZCT-2KA’s controls and indicators are shown in Figure 1 below. A leader line with an index 
number points to each control and indicator, which is cross-referenced to a functional 
description in Table 2. The table describes the function of each item on the control panel. The 
purpose of the controls and indicators may seem obvious, but users should become familiar 
with them before using the EZCT-2KA. Accidental misuse of the controls will usually cause no 
serious harm. Users should also be familiar with the safety summary found on the front page of 
this User’s Manual. 

 
Figure 1. EZCT-2KA Controls and Indicators 

 



REV 1.0 EZCT-2KA USER’S MANUAL 
 

7   
 

Table 2. Functional Descriptions of EZCT-2KA Controls and Indicators 

Item 
Number Panel Markings Functional Description 

1-5 X1, X2, X3, X4, X5 

Current transformer excitation voltage connectors. Each set of connectors 
contains a test voltage connector and sensing connector. The EZCT-2KA’s X 
output terminals are rated to 2000 Vac working voltage. Any voltage above 
2000 Vac will damage the input circuitry. 

6 H Current transformer primary input test cable connector. 
7 GROUND Grounding stud. 
8  AC receptacle. 
9  Back-lit LCD Screen (240 x 128 dot graphic; 114mm x 64mm). 

10  Power switch with built-in circuit breaker. 
11  Rugged, "QWERTY"-style membrane keypad 
12 USB MEM USB Flash drive port 
13 USB PC USB PC interface 
14  Built-in 4.5-inch wide thermal printer. 

15 HIGH VOLTAGE 
PRESENT 

LED warning indicator that is illuminated when high voltage is present 

16 BLUETOOTH Bluetooth indicator 

17 
EMERGENCY 

TURN OFF 
"PUSH" 

Emergency turn off switch 
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2.0 PRE-TEST SETUP 
2.1 Operating Voltages 
The EZCT-2KA’s operating voltage is preset at the factory for 100-120 Vac, 50/60 Hz or 200-240 
Vac, 50/60 Hz.  

2.2 LCD Screen Contrast Control 
To increase the LCD screen contrast, press and hold the [] key for two seconds. Release the 
button when the desired contrast level has been reached. 

To decrease the LCD screen contrast, press and hold the [] key for two seconds. Release the 
button when the desired contrast level has been reached. 

2.3 Printer Paper Control 
To advance the thermal printer paper, press and release the [] key. 

To retract the thermal printer paper, press and release the [] key. 

2.4 Printer Paper 
The EZCT-2KA’s built-in thermal printer uses 4.5-inch wide thermal paper for printing test 
results. To maintain the highest print quality and to avoid paper jams, the use of thermal paper 
supplied by Vanguard Instruments Company is highly recommended. Additional paper can be 
ordered from the following sources: 

Vanguard Instruments Co, Inc. 
1520 S. Hellman Avenue 
Ontario, CA 91761 
Tel: 909-923-9390 
Fax: 909-923-9391 
Part Number: VIC TP-4 paper 
 
BG Instrument Co. 
13607 E. Trent Avenue 
Spokane, WA 99216 
Tel: 509-893-9881 
Fax: 509-893-9803 
Part Number: VIC TP-4 paper 
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3.0 OPERATING PROCEDURES 
3.1 EZCT-2KA Cable Connections 
Always connect the EZCT-2KA to the substation ground before connecting any test cables. The 
EZCT-2KA is supplied with one 20-foot X cable set and one 35-foot H cable. The X cable 
connections are required to run the current transformer excitation test. The H and X cable 
connections are required to run the transformer turns-ratio test. A typical excitation and ratio 
test connection is shown in Figure 2. Transformer bushing CT connections for Delta and Y 
transformers are shown in Figure 3 and Figure 4, respectively. 

 
Figure 2. Typical EZCT-2KA Excitation and Ratio Test Cable Connection 
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Figure 3. Bushing CT Connection on Delta Transformer 

 
Figure 4. Bushing CT Connection on Y Transformer 
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3.2 EZCT-2KA X Input Voltage Warning 
The EZCT-2KA X output terminals are rated to 2,000 Vac working voltage. Any voltage present 
at these terminals above 2,000 Vac may damage the X sense circuitry, cause false readings, or 
both. An example of a typical situation where this may occur is shown in Figure 5 below. 

 
Figure 5. Sample CT Name Plate 

For the above example CT, the turns ratio between X1-X4 is 3150 to 1. The turns ratio between 
X1-X2 is 400 to 1. The turns ratio between X1-X4 and X1-X2 is 7.88 (3150/400). If a test voltage 
of 300 Vac is applied to the X1-X2 terminals, a voltage of 2,364 Vac (300 Vac x 7.88) will be 
induced at the X1-X4 terminals. If all the test leads are connected to the EZCT-2KA and the 
excitation test is performed on the X1-X2 terminals, the voltage induced at the X1-X4 terminals 
will exceed 2,000 Vac as the voltage across the X1-X2 terminals increases above 250 Vac. A 
“Flash-Over” condition may occur and damage the EZCT-2KA. In this case, the user should only 
connect the X1-X2 leads and run its excitation test, then connect the X4 lead before running the 
X1-X4 excitation test. 



REV 1.0 EZCT-2KA USER’S MANUAL 
 

13   
 

3.3 Performing Tests 
3.3.1. Entering Test Record Header Information 
You can enter the test record header information before performing tests. The record header 
includes identifying information such as the company, station, circuit, model number, etc. Once 
the header information has been entered, it will apply to all subsequent test records. To enter 
the header information: 

a. When the unit is turned on and the firmware has been loaded, you will be presented 
with the “START-UP” menu as shown below: 

 
Press the [4] key (SETUP). 

b. The following screen will be displayed: 

 
Press the [1] key (SHOT DESCRIPTION) 

c. The following screen will be displayed: 

 
Type the company name using the keypad. To erase the character at the cursor position, 
press the [CLEAR] key. To edit your entry, press the [] key to move to the previous 
character or the [] key to move to the next character. Press the [ENTER] key when 
you are done typing the company name. 

COMPANY: 

 

VANGUARD 

 

↑↓ TO POSITION 
"ENTER" TO ACCEPT 

1.SHOT DESCRIPTION 

2.KNEE POINT MARKER 

3.BURIED CT IN DELTA 

4.SET Z PRINT ON/OFF 

5.SET DATE & TIME 

6.NEXT PAGE 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 

 

 

04/15/16 

09:09:53 
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d. The following screen will be displayed: 

 
Type the station name using the keypad and then press the [ENTER] key. 

e. The following screen will be displayed: 

 
Type the circuit information using the keypad and then press the [ENTER] key. 

f. The following screen will be displayed: 

 
Type the manufacturer name using the keypad and then press the [ENTER] key. 

g. The following screen will be displayed: 

 
Type the model information using the keypad and then press the [ENTER] key. 

MODEL: 

 

 

 

↑↓ TO POSITION 
"ENTER" TO ACCEPT 

 

MANUFACTURER: 

 

 

 

↑↓ TO POSITION 
"ENTER" TO ACCEPT 

 

CIRCUIT: 

 

 

 

↑↓ TO POSITION 
"ENTER" TO ACCEPT 

 

STATION: 

 

 

 

↑↓ TO POSITION 
"ENTER" TO ACCEPT 
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h. The following screen will be displayed: 

 
Type the serial number using the keypad and then press the [ENTER] key. 

i. The following screen will be displayed: 

 
Enter any relevant comments using the keypad and then press the [ENTER] key. 

j. The following screen will be displayed: 

 
Type the operator’s name using the keypad and then press the [ENTER] key. All 
header information will be saved, and you will be returned to the “START-UP” menu. 

OPERATOR: 

 

 

 

↑↓ TO POSITION 
"ENTER" TO ACCEPT 

 

COMMENTS: 

 

 

 

↑↓ TO POSITION 
"ENTER" TO ACCEPT 

 

SERIAL NUMBER: 

 

 

 

↑↓ TO POSITION 
"ENTER" TO ACCEPT 
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3.3.2. Performing Resistance, Excitation, and Ratio Tests 
The following procedure describes the general steps for performing excitation, resistance, and 
ratio tests. 

a. When the EZCT-2KA is turned on, it will first go through a start-up cycle and load the 
firmware. Then the “START-UP” menu will be displayed as shown below: 

 
Press the [1] key (RUN TEST) to start a test. 

b. The following screen will be displayed: 

 
Select the test type by pressing the corresponding key ([1] - [5]) 

c. The following screen will be displayed: 

 
Select the tap connection by pressing the corresponding key ([1] - [4]). If the tap 
connection is not listed, press the [5] key to view the next page of options. 

SELECT TAP: 

1. X1-X2 

2. X1-X3 

3. X1-X4 

4. X1-X5 

5. NEXT PAGE 

 

1.RES, EXCIT & RATIO 

2.EXCITATION & RATIO 

3.EXCITATION ONLY 

4.RATIO 

5.RES, EXCITATION 

 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 

 

 

04/19/16 

10:15:25 
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Type the first number using the keypad.  

You can press the [CLEAR] key to restart a field entry if necessary. 

Press the [ENTER] key. The following screen will be displayed: 

  
Type the second number using the keypad and then press the [ENTER] key. 
Continue to step g. 

2. NO 

Press the [2] key if you do not want to enter the CT nameplate values. Continue 
to step g. 

g. The following screen will be displayed: 

 
Use the keypad to enter a test note. The test note field is 20 characters long. One test 
note can be saved for each test. 

Press the [] button to move to the next character. Press the [] key to move to the 
previous character. You can erase the character at the cursor position by pressing the 
[CLEAR] key. Press the [ENTER] key when you are done typing the note. 

 ENTER TEST 1 NOTE: 

 

_ 

 

↑↓ TO POSITION 
 

"ENTER" TO ACCEPT 

ENTER PLATE RATIO: 

 

  1000 : 0.0 

 

 

 

 

ENTER PLATE RATIO: 

 

     0 : 

 

 

 

 



REV 1.0 EZCT-2KA USER’S MANUAL 
 

19   
 

h. The following screen will be displayed if the selected test included a resistance test: 

 
Press the [1] key (YES). Selecting this option will print the current ratio error table as 
part of the tabulated test results. Please see item 19 in Figure 6. 

i. The following screen will be displayed: 

 
Type the burden value using the keypad and then press the [ENTER] key. 

j. The following screen will be displayed: 

 
Type the Cos ϕ value using the keypad and then press the [ENTER] key. 

k. The following screen will be displayed: 

 
Select the rated secondary current by pressing the [1] key (5A) or [2] key (1A). 

RATED SECONDARY CUR: 

1. 5A 

2. 1A 

 

 

 

 

ENTER COS φ: 
(0.00 - 1.00) 

 

0.0 

 

 

 

ENTER BURDEN VA 

(500.0 MAX) 

 

0.0 

 

 

 

CALC ERR VS BURDEN? 

1. YES 

2. NO 
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The following screen will then be displayed for the ratio test: 

 
o. The following screen will be displayed: 

 
Press the [1] key (YES) if you would like to print the test results. The test results will be 
printed on the thermal printer. A typical EZCT-2KA tabulated test report printout is 
shown in Figure 6. Typical graphic reports are shown in Figure 7 and Figure 8. 

Press the [2] key (NO) if you do not want to print the test results. 

p. The following screen will be displayed: 

 
Press the [1] key (YES) to keep the test results. 

KEEP THIS TEST? 

1. YES 

2. NO 

 

 

 

 

PRINT TEST RESULTS? 

1. YES 

2. NO 

 

 

 

 

CABLES ENERGIZED! 

 

 

RATIO TEST 

VX = 79.5    VH = 0.3970 

I=0.0532     RAT=+200.09 

 

CABLES ENERGIZED! 

 

   SATURATION TEST 

   I = 0.0004 AMPS 

   V =  34.2 VAC 
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q. The following screen will be displayed: 

 
Press any key to continue. 

r. The following screen will be displayed: 

 
Press the [2] key (NO). 

s. The following screen will be displayed: 

 
Press the [1] key (YES) to save the record. 

The following screen will be displayed momentarily: 

 
t. The following confirmation screen will then be displayed: 

SAVING RECORD... 

 

 

 

 

PLEASE WAIT... 

 

SAVE THIS RECORD? 

1. YES 

2. NO 

 

 

 

 

RUN ANOTHER TEST? 

1. YES 

2. NO 

 

 

 

 

TEST 1 SAVED 

 

 

 

 

 

 



REV 1.0 
 

23 
 

P

EZCT-2KA 

 

 
NOTE 

The
the

ress any key

REC

HA

 

 

 

 

 

USER’S MA

 

e test record
e EZCT-2KA’s

y to return to

CORD NUMB

AS BEEN S

NUAL 

d number is 
s Flash EEPR

o the “START

BER 001 

SAVED! 

 

automatical
OM. 

T-UP” menu

lly assigned t

u.  

to each test record stored in 



EZCT-2KA USER’S MANUAL REV 1.0 
 

   24 
 

 
Figure 6. Typical EZCT-2KA Tabulated Report Printout 



REV 1.0 EZCT-2KA USER’S MANUAL 
 

25   
 

Table 3. Descriptions of Tabulated Test Results Elements 

Item 
Number Description 

1 Test record header information. 
2 The EZCT-2KA X terminals (taps) that were selected for this test. 
3 Test note for this particular test. The test note can be up to 20-characters long. 
4 Recorded excitation current readings on the CT secondary winding. 
5 Recorded excitation test voltages applied to the CT secondary winding. 
6 Impedance calculated at each data point. 
7 The voltage, current, and impedance data points recorded on the graph grid-marks. 
8 Measured DC resistance value of CT under test. 

9 ASA 10/50 knee point voltage and excitation current  
(This is equivalent to the IEC 10/50 and ANSI 10/50 knee point voltage and excitation current) 

10 IEEE 30° knee point voltage and excitation current. 
11 IEEE 45° knee point voltage and excitation current. 
12 CT nameplate turns ratio. 
13 Measured turns ratio. 
14 Turns ratio percentage error. 
15 Polarity of the CT. 
16 Measured phase angle. 
17 Excitation voltage used in CT turns ratio test. 
18 Excitation current in turns ratio test. 

19 Current ratio error table. This information will be printed only if you selected “YES” for the “CALC ERR 
VS BURDEN?” option when running a test. See section 3.3.2, step h for details. 

20 Current phase error table. This information will be printed only if you selected "YES" for the "CALC 
ERR VS BURDEN?" option when running a test. See section 3.3.2, step h for details. 
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Figure 7. Typical EZCT-2KA Graphic Report 

 
Figure 8. Typical EZCT-2KA Graphic Report with Multiple Plot Curves 

Knee Point Marker 
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3.4 Working With Test Records 
3.4.1. Restoring and Printing a Test Record From Flash EEPROM 
You can restore a test record from the EZCT-2KA’s Flash EEPROM to the working memory. You 
can then print the restored test record on the unit’s built-in thermal printer. To restore a test 
record: 

a. Start from the “START-UP” menu: 

 
Press the [2] key (TEST RECORDS). 

b. The following screen will be displayed: 

 
Press the [3] key (RESTORE RECORD). 

c. The following screen will be displayed: 

 
  

RESTORE RECORD 

1.ENTER RECORD NUMBER 

2.SCROLL TO SELECT 

 

 

 

 

1.PRINT RECORD 

2.SAVE RECORD 

3.RESTORE RECORD 

4.RECORD DIRECTORY 

5.ERASE RECORD 

 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 

 

 

04/19/16 

12:11:38 
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The following screen will be displayed: 

 
If you do not want to print the test record, press the [2] key (NO). The test record 
will be restored to the working memory, and you will be returned to the “START-
UP” menu. 

If you would like to print the test record, press the [1] key (YES). Continue to step d. 

2. SCROLL TO SELECT 
Press the [2] key if you would like to scroll through a directory of the stored test 
records. The following screen will be displayed: 

 
Press the [] button or the [] key to display the next or previous test record, 
respectively. The test record information will be displayed as shown: 

 
When you have located the test record that you would like to restore, press the 
[ENTER] key.  

#1        03/23/16 12:25 

2 TESTS 

VIC 

LAB 

 

 

EZCT2KA 

SHOT DIRECTORY 

 

"UP" TO SCROLL FWD 

"DOWN TO SCROLL RVS 

"ENTER" TO SELECT 

 

 

  RECORD RESTORED! 

   PRINT RECORD? 

1.YES 

2.NO 
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The following screen will be displayed: 

 
If you do not want to print the test record, press the [2] key (NO). The test record 
will be restored to the working memory, and you will be returned to the “START-
UP” menu. 

If you would like to print the test record, press the [1] key (YES). Continue to step d. 

d. The following screen will be displayed: 

 
Press the [1] key to print the tabulated data and graphics results on the thermal printer. 
The test record will be restored to the working memory and will be printed on the 
thermal printer, and then you will be returned to the “START-UP” menu. 

Press the [2] key to print the test report and graphic results on the thermal printer, 
without the excitation voltage and current data points. The test record will be restored 
to the working memory and will be printed on the thermal printer, and then you will be 
returned to the “START-UP” menu. 

PRINT OPTIONS: 

1.FULL DATA 

2.ABBREVIATED DATA 

 

 

 

 

  RECORD RESTORED! 

   PRINT RECORD? 

1.YES 

2.NO 
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3.4.2. Restoring and Printing a Test Record From a USB Flash Drive 
You can restore a test record from a USB Flash drive to the EZCT-2KA’s working memory using 
the steps below: 

a. Make sure the USB Flash drive containing the test record(s) is inserted in the EZCT-2KA’s 
USB Flash drive port (“USB MEM” port). Then start from the “START-UP” menu: 

 
Press the [2] key (TEST RECORDS).  

b. The following screen will be displayed: 

 
Press the [3] key (RESTORE RECORD). 

c. The following screen will be displayed: 

 
Press the [2] key (THUMB DRIVE). 

d. The following screen will be displayed: 

1.INTERNAL STORAGE 

2.THUMB DRIVE 

 

 

 

 

 

1.PRINT RECORD 

2.SAVE RECORD 

3.RESTORE RECORD 

4.RECORD DIRECTORY 

5.ERASE RECORD 

 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 

 

 

04/19/16 

12:11:38 
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Type the record number that you would like to restore and press the [ENTER] key. If 
you do not know the record number, you can print a test record directory. Please see 
section 3.4.4 for details. 

e. The following screen will be displayed: 

 
If you do not want to print the test record, press the [2] key (NO). The test record will 
be restored to the working memory, and you will be returned to the “START-UP” menu. 

If you would like to print the test record, press the [1] key (YES). Continue to step h. 

f. The following screen will be displayed: 

 
Press the [1] key to print the full tabulated data and graphics results on the thermal 
printer. After printing is finished, you will be returned to the “START-UP” menu. 

Press the [2] key to print the test report and graphic results on the thermal printer, 
without the excitation voltage and current data points. After printing has finished, you 
will be returned to the “START-UP” menu. 

PRINT OPTIONS: 

1.FULL DATA 

2.ABBREVIATED DATA 

 

 

 

 

  RECORD_001 RESTORED! 

   PRINT RECORD? 

1.YES 

2.NO 

 

 

 

RESTORE THUMB DRIVE 

 

REC_  _ 
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Press any key to return to the “START-UP” menu. Please see section 3.4.1 for 
instructions on how to restore a test record. 

Press the [1] key to print the tabulated data and graphics results on the thermal printer. 
The test record will be printed on the thermal printer and you will be returned to the 
“START-UP” menu. 

Press the [2] key to print the test report and graphic results on the thermal printer, 
without the excitation voltage and current data points. The test record will be printed 
on the thermal printer and you will be returned to the “START-UP” menu. 

NO SHOTS TO PRINT! 
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3.4.4. Printing a Directory of Test Records Stored in the EZCT-2KA’s Memory 
You can print a directory of all the test records stored in the EZCT-2KA’s Flash EEPROM using 
the steps below: 

a. Start from the “START-UP” menu: 

 
Press the [2] key (TEST RECORDS). 

b. The following screen will be displayed: 

 
Press the [4] key (RECORD DIRECTORY). 

c. The following screen will be displayed: 

 
 

  

    PRINT DIRECTORY 

1.FULL DIRECTORY 

2.SHORT DIRECTORY 

 

 

 

 

1.PRINT RECORD 

2.SAVE RECORD 

3.RESTORE RECORD 

4.RECORD DIRECTORY 

5.ERASE RECORD 

 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 

 

 

04/19/16 

14:07:15 
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Figure 9. Typical Internal Test Record Directory Printout 
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3.4.5. Printing a Directory of Test Records Stored in a USB Flash Drive 
You can print a directory of all the test records in a USB Flash drive using the steps below: 

a. Make sure the USB Flash drive is inserted in the EZCT-2KA’s USB Flash drive port (“USB 
MEM” port). Then start from the “START-UP” menu: 

 
Press the [2] key (TEST RECORDS). 

b. The following screen will be displayed: 

 
Press the [4] key (RECORD DIRECTORY). 

c. The following screen will be displayed: 

 
Press the [2] key (THUMB DRIVE DIR). 

  

1.INTERNAL DIRECTORY 

2.THUMB DRIVE DIR 

 

 

 

 

 

1.PRINT RECORD 

2.SAVE RECORD 

3.RESTORE RECORD 

4.RECORD DIRECTORY 

5.ERASE RECORD 

 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 

 

 

04/19/16 

14:07:15 
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d. The following screen will be displayed while the directory is printed: 

 
When printing is finished, you will be returned to the “START-UP” menu. A sample 
directory printout is shown in Figure 10. 

 

 
Figure 10. Typical USB Flash Drive Record Directory Printout 

PRINTING DIRECTORY 
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3.4.6. Copying Test Records to a USB Flash Drive 
You can easily copy test records stored in the EZCT-2KA’s Flash EEPROM to a connected USB 
Flash drive using the steps below: 

a. Make sure a USB Flash drive is inserted in the EZCT-2KA’s Flash drive port (“USB MEM” 
port). Then start from the “START-UP” menu: 

 
Press the [2] key (TEST RECORDS). 

b. The following screen will be displayed: 

 
Press the [6] key (COPY TO THUMB DRIVE). 

c. The following screen will be displayed: 

 
1. COPY SINGLE RECORD 

Press the [1] key (COPY SINGLE RECORD) if you would like to copy a single record 
from the EZCT-2KA to the USB Flash drive. The following screen will be displayed: 

COPY REC TO THUMB DRV 

1.COPY SINGLER RECORD 

2.COPY ALL RECORDS 

 

 

 

 

1.PRINT RECORD 

2.SAVE RECORD 

3.RESTORE RECORD 

4.RECORD DIRECTORY 

5.ERASE RECORD 

6.COPY TO THUMB DRIVE 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 

 

 

04/20/16 

14:20:15 
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3.4.7. Erasing Test Records From the Flash EEPROM 
You can erase individual or all test records stored in the EZCT-2KA’s Flash EEPROM. To erase a 
test record: 

a. Start from the “START-UP” menu: 

 
Press the [2] key (TEST RECORDS). 

b. The following screen will be displayed: 

 
Press the [5] key (ERASE RECORD). 

c. The following screen will be displayed: 

 
  

ERASE RECORD 

1.ERASE SINGLE REC 

2.ERASE ALL REC 

 

 

 

 

1.PRINT RECORD 

2.SAVE RECORD 

3.RESTORE RECORD 

4.RECORD DIRECTORY 
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2.TEST RECORDS 
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4.SETUP 

5.DIAGNOSTICS 
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The selected test record will be erased and the following screen will be 
displayed: 

 
Press any key to return to the “START-UP” menu. 

2. ERASE ALL RECORDS 

Press the [2] key if you would like to erase all of the test records stored in the 
EZCT-2KA’s flash EEPROM. The following confirmation screen will be displayed: 

 
If you would like to cancel the erasure process, press the [STOP] key. No 
records will be erased and you will be returned to the “START-UP” menu. 

Press the [ENTER] key to continue with the erasure process. The following 
screen will be displayed while the records are being erased: 

 

ERASING RECORDS 

 

PLEASE WAIT... 

 

 

 

 

ERASE ALL RECORDS! 

Are you SURE? 

 

 

 

 

"ENTER" TO CONTINUE 

RECORD 002 ERASED! 
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The following screen will be displayed after all of the test records have been 
erased: 

 
Press any key to return to the “START-UP” menu. 

 

RECORDS ERASED! 
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3.4.8. Erasing Test Records From a USB Flash Drive 
You can erase individual or all test records stored in a USB Flash drive. To erase a test record: 

a. Make sure the USB Flash drive is inserted in the EZCT-2KA’s USB Flash drive port (“USB 
MEM” port). Then start from the “START-UP” menu: 

 
Press the [2] key (TEST RECORDS). 

b. The following screen will be displayed: 

 
Press the [5] key (ERASE RECORD). 

c. The following screen will be displayed: 

 
Press the [2] key (ERASE THUMB DRV REC). 

1.ERASE INTERNAL REC 

2.ERASE THUMB DRV REC 

 

 

 

 

 

1.PRINT RECORD 

2.SAVE RECORD 

3.RESTORE RECORD 

4.RECORD DIRECTORY 

5.ERASE RECORD 

6.COPY TO THUMB DRIVE 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 
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2. ERASE ALL RECORDS 

Press the [2] key (ERASE ALL RECORDS) if you would like to erase all of the test 
records stored in the USB Flash drive. The following confirmation screen will be 
displayed: 

 
If you would like to cancel the erasure process, press the [STOP] key. No 
records will be erased and you will be returned to the “START-UP” menu. 

Press the [ENTER] key to continue with the erasure process. The following 
screen will be displayed while the records are being erased: 

 
The following screen will be displayed after all of the test records have been 
erased: 

 
Press any key to return to the “START-UP” menu. 

ALL SHOTS ERASED 

 

 

 

 

 

 

ERASING ALL RECORDS 

 

 

 

 

 

 

ERASE ALL RECORDS! 

Are you SURE? 

 

 

 

 

"ENTER" TO CONTINUE 
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3.5 Working With Test Plans 
A test plan is comprised of the saturation test voltage, current range selection, CT nameplate 
ratios, and CT winding terminal combinations (X1 to X5) for each test. Up to 10 test definitions 
can be stored per test plan, and up to 128 CT test plans can be stored in the EZCT-2KA’s Flash 
EEPROM. The ability to use test plans makes CT testing an extremely simple process. To 
perform a test, the EZCT-2KA is connected to the CT terminals and a test plan is selected to run. 

3.5.1. Extracting the Test Plan From a Test Record 
A test plan can be extracted from a test record for immediate or future use. You can extract the 
test plan immediately after performing a test or you can extract the test plan from a restored 
test record (see section 3.4.1 for instructions on how to restore a test record). To extract a test 
plan from a test record: 

a. Either perform a test (see section 3.3) or restore a test record (see section 3.4.1) that 
you would like to extract the test plan from. 

b. Start from the “START-UP” menu: 

 
Press the [3] key (TEST PLANS). 

c. The following screen will be displayed: 

 
Press the [4] key (EXTRACT TEST PLAN). 

1.LOAD TEST PLAN 

2.UNLOAD TEST PLAN 

3.PLAN DIRECTORY 

4.EXTRACT TEST PLAN 

5.PRINT TEST PLAN 

6.ERASE TEST PLAN 

7.COPY TO THUMB DRIVE 

1.RUN TEST 

2.TEST RECORDS 
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4.SETUP 

5.DIAGNOSTICS 
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Press the [1] key (INTERNAL DIRECTORY). Continue with the steps below: 

You will be automatically returned to the “START-UP” menu after the directory printing 
is finished. A typical Flash EEPROM test plan directory printout is shown in Figure 11 
below. 

 

Figure 11. Typical EZCT-2KA Flash EEPROM Test Plan Directory Printout 

 

1.INTERNAL DIRECTORY 

2.THUMB DRIVE DIR 
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3.5.3. Printing a Directory of Test Plans Stored in a USB Flash Drive. 
To print a directory of all the test plans stored in a USB Flash drive: 

a. Make sure the USB Flash drive is inserted in the EZCT-2KA’s Flash drive port (“USB 
MEM” port). Then start from the “START-UP” menu: 

 
Press the [3] key (TEST PLANS). 

b. The following screen will be displayed: 

 
Press the [3] key (PLAN DIRECTORY). 

c. The following screen will be displayed: 

 
Press the [2] key (THUMB DRIVE DIR).  

1.INTERNAL DIRECTORY 

2.THUMB DRIVE DIR 

 

 

 

 

 

1.LOAD TEST PLAN 

2.UNLOAD TEST PLAN 

3.PLAN DIRECTORY 

4.EXTRACT TEST PLAN 

5.PRINT TEST PLAN 
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7.COPY TO THUMB DRIVE 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 
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d. The following screen will be displayed while the test plan directory is being printed: 

 
You will be returned to the “START-UP” menu once printing is finished. A typical USB 
Flash drive test plan directory printout is shown in Figure 12 below. 

 

 
Figure 12. Typical USB Flash Drive Test Plan Directory Printout 

PRINTING DIRECTORY 
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3.5.4. Printing a Test Plan 
To print a test plan: 

a. Start from the “START-UP” menu: 

 
Press the [3] key (TEST PLANS). 

b. The following screen will be displayed: 

 
Press the [5] key (PRINT TEST PLAN). 

c. The following screen will be displayed: 

 
Type the test plan number that you would like to print and press the [ENTER] key. If 
you do not know the test plan number, you can first print the test plan directory using 
the instructions in section 3.5.2. 

The test plan will be printed on the thermal printer and you will be returned to the 
“START-UP” menu. A typical test plan printout is shown in Figure 13. Test plan elements 
are described in Table 4. 

PRINT TEST PLAN 

 

    NUMBER:  _ 

 

 

 

 

1.LOAD TEST PLAN 

2.UNLOAD TEST PLAN 

3.PLAN DIRECTORY 

4.EXTRACT TEST PLAN 

5.PRINT TEST PLAN 

6.ERASE TEST PLAN 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 
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Figure 13. Typical Test Plan Printout 

 
Table 4. Description of Test Plan Elements 

Item 
Number Description 

1 Number of tests in test plan (2) 
2 Tests to be performed (Excitation and Turns Ratio) 
3 Terminals used for excitation test (X2-X3) 
4 Maximum excitation voltage (300 V) 
5 Maximum excitation current (2.0 A) 
6 CT nameplate ratio (100:5) 
7 Test notes (if any) 
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Press any key to return to the “START-UP” menu. 

2. ERASE ALL PLANS 

Press the [2] key if you would like to erase all test plans. The following screen 
will be displayed: 

 
If you would like to cancel the erasure process, press the [STOP] key. No test 
plans will be erased and you will be returned to the “START-UP” menu. 

Press the [ENTER] key to continue with the erasure process. The following 
screen will be displayed while the test plans are being erased: 

 
 

ERASING ALL TEST PLANS 

PLEASE WAIT... 

 

 

 

 

 

ERASE ALL PLANS! 

Are you SURE? 

 

 

 

 

"ENTER" TO CONTINUE 

TEST PLAN 001 ERASED! 
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The following screen will be displayed after all of the test plans have been 
erased: 

 
Press any key return to the “START-UP” menu. 

 

ALL TEST PLANS ERASED 
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3.5.6. Erasing Test Plans From a USB Flash Drive 
To erase one or all test plans stored on a USB Flash drive: 

a. Make sure the USB Flash drive is inserted in the EZCT-2KA’s USB Flash drive port (“USB 
MEM” port). Then start from the “START-UP” menu: 

 
Press the [3] key (TEST PLANS). 

b. The following screen will be displayed: 

 
Press the [6] key (ERASE TEST PLAN). 

c. The following screen will be displayed: 

 
Press the [2] key (ERASE THMB DRV PLAN). 

d. The following screen will be displayed: 

1.ERASE INTERNAL PLAN 

2.ERASE THMB DRV PLAN 
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If you would like to cancel the erasure process, press the [STOP] key. No test 
plans will be erased and you will be returned to the “START-UP” menu. 

Press the [ENTER] key to continue with the erasure process. The following 
screen will be displayed while the test plans are being erased: 

 
The following screen will be displayed after all of the test plans have been erased 
from the USB Flash drive: 

 
Press any key to return to the “START-UP” menu. 

ALL TEST PLANS ERASED 
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Press the [1] key (INTERNAL STORAGE). The following screen will be 
displayed: 

 
Continue with the steps below: 

 

Type the test plan number that you would like to load and press the [ENTER] key. If 
you do not know the test plan number, you can print a test plan directory using the 
instructions in section 3.5.2. 

d. The following screen will be displayed: 

 
Press any key to return to the “START-UP” menu. 

 

TEST PLAN LOADED! 

 

 

 

 

 

 

   LOAD TEST PLAN 

 

   NUMBER: _ 

 

 

 

 

1.INTERNAL STORAGE 

2.THUMB DRIVE 
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3.5.8. Loading a Test Plan from a USB Flash Drive 
To load a test plan from a USB Flash drive: 

a. Make sure the USB Flash drive is inserted in the EZCT-2KA’s USB Flash drive port (“USB 
MEM” port). Then start from the “START-UP” menu: 

 
Press the [3] key (TEST PLANS). 

b. The following screen will be displayed: 

 
Press the [1] key (LOAD TEST PLAN). 

c. The following screen will be displayed: 

 
Press the [2] key (THUMB DRIVE). 

1.INTERNAL STORAGE 

2.THUMB DRIVE 

 

 

 

 

 

1.LOAD TEST PLAN 

2.UNLOAD TEST PLAN 

3.PLAN DIRECTORY 

4.EXTRACT TEST PLAN 

5.PRINT TEST PLAN 

6.ERASE TEST PLAN 

7.COPY TO THUMB DRIVE 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 

 

 

04/20/16 

15:37:27 
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d. The following screen will be displayed: 

 
Type the test plan number that you would like to load and press the [ENTER] key. If 
you do not know the test plan number, you can print a test plan directory using the 
instructions in section 3.5.3. 

e. The following screen will be displayed: 

 
Press any key to return to the "START-UP" menu. 

TEST PLAN LOADED! 

 

 

 

 

 

 

   LOAD TEST PLAN 

 

   NUMBER: _ 
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3.5.9. Running a Test Using a Loaded Test Plan 
Once a test plan has been loaded into the working memory (see sections 3.5.7 and 3.5.8 for 
directions), it can be used to run a test. To run a test using a loaded test plan: 

a. Make sure a test plan has been loaded into the working memory and then start from the 
“START-UP” menu: 

 
Press the [1] key (RUN TEST). 

b. The following screen will be displayed (this screen will be displayed only if a test plan 
has been loaded first): 

 
1. RUN WITH PROMPTS 

Press the [1] key to run the test with prompts. Continue to step c. 

2. RUN AUTONOMOUSLY 

Press the [2] key to run the test autonomously. The following screen will be 
displayed: 

 
Press the [START] key and the EZCT-2KA will start running the test per the test 
plan settings. The screen will be updated with the test status. 

CABLES WILL BE 

ENERGIZED! 

 

 

 

 

"START" TO BEGIN 

TEST PLAN LOADED 

1.RUN WITH PROMPTS 

2.RUN AUTONOMOUSLY 

3.UNLOAD TEST PLAN 

 

 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 
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When the test has finished, the following screen will be displayed: 

 
Press the [1] key (YES) to save the record. 

The following confirmation screen will be displayed: 

 
Press any key to return to the “START-UP” menu. 

3. UNLOAD TEST PLAN 

Press the [3] key to unload the test plan and run a test without a test plan. This 
will unload the test plan from the working memory and bring up the standard 
“RUN TEST” menu. Please see section 3.3.2, step b. 

c. The following screen will be displayed: 

 
Use the keypad to enter a test note and press the [ENTER] key. 

 ENTER TEST 1 NOTE: 

 

_ 

 

↑↓ TO POSITION 
 

"ENTER" TO ACCEPT 

SHOT NUMBER 001 

HAS BEEN SAVED! 

 

 

 

 

 

SAVE THIS RECORD 

1.YES 

2.NO 
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d. The following confirmation screen will be displayed showing the test parameters: 

 
Press the [START] key to begin the test. 

e. The EZCT-2KA will start performing the test per the test plan parameters. When the test 
has finished, the following screen will be displayed: 

 
Press the [1] key (YES) if you would like to print the test results. 

Press the [2] key (NO) if you do not want to print the test results. 

f. The following screen will be displayed: 

 
Press the [1] key (YES) to keep the test results. 

  

KEEP THIS TEST? 

1. YES 

2. NO 

 

 

 

 

PRINT TEST RESULTS? 

1. YES 

2. NO 

 

 

 

 

TEST 1 PARAMETERS: 

 

 300V    2.0A     X1-X2 

 

 

 

"START" TO BEGIN 
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g. The following screen will be displayed: 

 
Press any key to continue. 

If the test plan has multiple tests, continue to step h. 
If the test plan does not have multiple tests, continue to step i. 

h. If the test plan has multiple tests, the following screen will be displayed: 

 
If you would like to run the next test, press the [1] key (YES), and the next test will be 
performed per the instructions starting at step c. 

If you would like to stop running additional tests, press the [2] key (NO). Continue to 
step i. 

i. The following screen will be displayed: 

 
Press the [1] key (YES) to save the record. 

SAVE THIS RECORD? 

1. YES 

2. NO 

 

 

 

 

RUN NEXT PLAN TEST? 

1. YES 

2. NO 

 

 

 

 

TEST 2 SAVED 
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The following screen will be displayed momentarily: 

 
The following confirmation screen will then be displayed: 

 
Press any key to return to the “START-UP” menu. 

SHOT NUMBER 001 

HAS BEEN SAVED! 

 

 

 

 

 

SAVING RECORD... 

 

 

 

 

PLEASE WAIT... 
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3.5.10. Unloading a Test Plan from the Working Memory 
To unload the test plan from the working memory and clear all the test plan parameters: 

a. Start from the “START-UP” menu: 

 
Press the [3] key (TEST PLANS). 

b. The following screen will be displayed: 

 
Press the [2] key (UNLOAD TEST PLAN). 

c. The following screen will be displayed: 

 
Press any key to return to the “START-UP” menu. 

TEST PLAN UNLOADED! 

 

 

 

 

 

 

1.LOAD TEST PLAN 

2.UNLOAD TEST PLAN 

3.PLAN DIRECTORY 

4.EXTRACT TEST PLAN 

5.PRINT TEST PLAN 

6.ERASE TEST PLAN 

7.COPY TO THUMB DRIVE 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 

 

 

04/20/16 

14:35:20 



EZCT-2KA USER’S MANUAL REV 1.0 
 

   74 
 

4.0 CHANGING SETUP PARAMETERS 
4.1 Setting the Knee Point Marker 
Use the steps below to change the knee point marker for the excitation graph: 

a. Start from the “START-UP” menu: 

 
Press the [4] key (SETUP). 

b. The following screen will be displayed: 

 
Press the [2] key (KNEE POINT MARKER). 

c. The following screen will be displayed: 

 
Press either the [1] key (IEEE 30 DEGREE), the [2] key (IEEE 45 DEGREE), or the [3] key 
(IEC 10%V-->50%I) to select the desired knee point marker. The knee point marker will 
be set and you will be returned to the “START-UP” menu. A graphic report showing the 
knee point marker is shown in Figure 14. 

1.IEEE 30 DEGREE 

2.IEEE 45 DEGREE 

3.IEC 10%V --> 50%I 

 

 

 

 

1.SHOT DESCRIPTION 

2.KNEE POINT MARKER 

3.BURIED CT IN DELTA 

4.SET Z PRINT ON/OFF 

5.SET DATE & TIME 

6.NEXT PAGE 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 

 

 

04/20/16 

15:25:10 
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Figure 14. Graphic Report Showing Knee Point Marker 

Knee Point Marker 

Knee Point Marker Type 
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4.2 Enabling and Disabling the Buried CT in Transformer Delta Option 
4.2.1. Enabling the Buried CT in Transformer Delta Option 
If you are measuring the turns ratio of a CT buried in the transformer Delta windings (see Figure 
15 and Figure 16 for further information), you must first enable the “Buried CT in Delta” option 
from the “SETUP” menu using the steps below: 

a. Start from the “START-UP” menu: 

 
Press the [4] key (SETUP). 

b. The following screen will be displayed: 

 
Press the [3] key (BURIED CT IN DELTA). 

c. The following screen will be displayed: 

 
Press the [1] key (BURIED CT DELTA ON). 

1.BURIED CT DELTA ON 

2.BURIED CT DELTA OFF 

 

 

 

 

 

1.SHOT DESCRIPTION 

2.KNEE POINT MARKER 

3.BURIED CT IN DELTA 

4.SET Z PRINT ON/OFF 

5.SET DATE & TIME 

6.NEXT PAGE 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 
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15:25:10 



REV 1.0 EZCT-2KA USER’S MANUAL 
 

77   
 

d. The following screen will be displayed: 

 
Press any key to return to the “START-UP” menu. 

 

4.2.2. Disabling the Buried CT in Transformer Delta Option 
To disable the Buried CT in Transformer Delta option: 

a. Start from the “START-UP” menu: 

 
Press the [4] key (SETUP). 

b. The following screen will be displayed: 

 
Press the [3] key (BURIED CT IN DELTA). 

1.SHOT DESCRIPTION 

2.KNEE POINT MARKER 

3.BURIED CT IN DELTA 

4.SET Z PRINT ON/OFF 

5.SET DATE & TIME 

6.NEXT PAGE 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 

 

 

BURIED CT IN DELTA 

IS ON. 

 

RATIOS ADJUSTED BY 

TWO-THIRDS. 

 

 

04/20/16 
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c. The following screen will be displayed: 

 
Press the [2] key (BURIED CT DELTA OFF). 

d. The following screen will be displayed: 

 
Press any key to return to the “START-UP” menu. 

 

 
Figure 15. Buried CT in a Delta Transformer Illustration 1 

BURIED CT IN DELTA 

IS OFF. 

 

RATIOS DISPLAYED AS 

MEASURED. 

 

 

1.BURIED CT DELTA ON 

2.BURIED CT DELTA OFF 
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4.3 Setting the Clock 
To set the EZCT-2KA’s internal clock: 

a. Start from the “START-UP” menu: 

 
Press the [4] key (SETUP). 

b. The following screen will be displayed: 

 
Press the [5] key (SET DATE & TIME). 

c. The following screen will be displayed: 

 
Enter the month, date, and year using the keypad. When the last digit is entered, the 
following screen will be displayed: 

 

 

  ENTER TIME 

 

  HH:MM:SS 

  _ 

 

 

 

  ENTER DATE 

 

  MM-DD-YY 

  _ 

 

 

1.SHOT DESCRIPTION 

2.KNEE POINT MARKER 

3.BURIED CT IN DELTA 

4.SET Z PRINT ON/OFF 

5.SET DATE & TIME 

6.NEXT PAGE 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 
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Enter the hours (in 24-hour military format), minutes, and seconds using the keypad. 
When the last digit is entered, the clock will be set and you will be returned to the 
"START-UP" menu. 
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4.4 Toggling the Printing of Impedance Values 
When printing test records, you can toggle the printing of impedance (Z) values for CT data 
points. To enable or disable this option: 

a. Start from the "START-UP" menu: 

 
Press the [4] key (SETUP). 

b. The following screen will be displayed: 

 
Press the [4] key (SET Z PRINT ON/OFF). 

c. The following screen will be displayed: 

 
Press the [1] key (YES) if you would like to print the impedance values. A sample 
printout is shown in Figure 17. 

Press the [2] key (NO) if you do not want print the impedance values. A sample printout 
is shown in Figure 18. 

The impedance printing option will be set and you will be returned to the "START-UP" 
menu. 

 

PRINT IMPEDANCE (Z)? 

1.YES 

2.NO 

 

 

 

 

1.SHOT DESCRIPTION 

2.KNEE POINT MARKER 

3.BURIED CT IN DELTA 

4.SET Z PRINT ON/OFF 

5.SET DATE & TIME 

6.NEXT PAGE 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 

 

 

04/22/16 

08:25:10 
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Figure 17. CT Data Points Printed With 

Impedance Values 

 
Figure 18. CT Data Points Printed Without 

Impedance Values 
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4.5 Toggling the Calibration Notification Feature 
The EZCT-2KA offers a convenient feature that can print the unit's calibration due date at the 
bottom of the test reports printed on the unit's thermal printer. A sample test report showing 
the calibration due date is shown in Figure 19. Follow the steps below to toggle this feature: 

a. Start from the "START-UP" menu: 

 
Press the [4] key (SETUP). 

b. The following screen will be displayed: 

 
Press the [6] key (NEXT PAGE). 

c. The following screen will be displayed: 

 
Press the [3] key (CAL NOTICE ON/OFF). 

1.PRINT RAW DATA 

2.DISABLE H-VTG CHECK 

3.CAL NOTICE ON/OFF 

4.BLUETOOTH DEV RESET 

5.PREVIOUS PAGE 

 

 

1.SHOT DESCRIPTION 

2.KNEE POINT MARKER 

3.BURIED CT IN DELTA 

4.SET Z PRINT ON/OFF 

5.SET DATE & TIME 

6.NEXT PAGE 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 

 

 

04/20/16 
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d. The following screen will be displayed: 

 
Press the [1] key (ENABLE) to enable or the [2] key (DISABLE) to disable this feature. 

e. The following screen will be displayed (enabled option shown): 

 
Press any key to return to the "START-UP" menu. 

 

 
Figure 19. Sample Test Report Printout with Calibration Due Date 

  

  CAL DATE PRINTING 

  ENABLED. 

 

 

 

  

CAL DATE PRINTING: 

 

1.ENABLE 

2.DISABLE 
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4.6 Re-setting the List of Paired Bluetooth Devices 
Whenever you connect the EZCT-2KA to a computer via Bluetooth (please see the EZCT-2000 
Software User's Manual for connection information), the unit stores the pairing information for 
that computer in its internal memory. You can reset the stored paired device list by following 
the steps below: 

a. Start from the "START-UP" menu: 

 
Press the [4] key (SETUP). 

b. The following screen will be displayed: 

 
Press the [6] key (NEXT PAGE). 

c. The following screen will be displayed: 

 
Press the [4] key (BLUETOOTH DEV RESET). 

1.PRINT RAW DATA 

2.DISABLE H-VTG CHECK 

3.CAL NOTICE ON/OFF 

4.BLUETOOTH DEV RESET 

5.PREVIOUS PAGE 

 

 

1.SHOT DESCRIPTION 

2.KNEE POINT MARKER 

3.BURIED CT IN DELTA 

4.SET Z PRINT ON/OFF 

5.SET DATE & TIME 

6.NEXT PAGE 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 
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d. The following screen will be displayed: 

 
Press the [2] key (NO) if you do NOT want to reset the list. You will be returned to the 
"START-UP" menu. 

Press the [1] key (YES) if you would like to reset the list of paired Bluetooth devices. The 
list will be cleared and the following screen will be displayed: 

 
Press any key to return to the "START-UP" menu. 

  

TRUSTED DEVICE LIST 

CLEARED! 

 

 

 

 

 

CLEAR BLUETOOTH 

TRUSTED DEVICE LIST. 

 

ARE YOU SURE? 

1.YES 

2.NO 
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4.7 Printing Raw Memory Buffer Data 
You can print the raw data from the EZCT-2KA’s memory buffer for diagnostic purposes. This 
will print a table of current and voltage values stored in the unit’s working memory. To print the 
raw buffer data: 

a. Start from the “START-UP” menu: 

 
Press the [4] key (SETUP). 

b. The following screen will be displayed: 

 
Press the [6] key (NEXT PAGE). 

c. The following screen will be displayed: 

 
Press the [1] key (PRINT RAW DATA). The raw buffer data will be printed and you will be 
returned to the “START-UP” menu. 

1.PRINT RAW DATA 

2.DISABLE H-VTG CHECK 

3.CAL NOTICE ON/OFF 

4.BLUETOOTH DEV RESET 

5.PREVIOUS PAGE 

 

 

1.SHOT DESCRIPTION 

2.KNEE POINT MARKER 

3.BURIED CT IN DELTA 

4.SET Z PRINT ON/OFF 

5.SET DATE & TIME 

6.NEXT PAGE 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 
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5.0 DIAGNOSTICS, VERIFICATION, AND TROUBLESHOOTING 
5.1 Performing a Diagnostics Test 
The Diagnostics test mode displays the output voltage at the selected X leads (Vx), the voltage 
sensed by the H leads (Vh), and the X voltage excitation current (Ix). These values can then be 
verified using an external volt meter and ampere meter. 

To perform a diagnostic test: 

a. Start from the “START-UP” menu: 

 
Press the [5] key (DIAGNOSTICS). 

b. The following screen will be displayed: 

 
Select the tap connection by pressing the corresponding key ([1] – [4]). If the tap 
connection is not listed, press the [5] key to view the next page of options and then 
select the correct tap connection. 

c. The following screen will be displayed: 

 
Select the maximum output voltage on the X terminals by pressing the corresponding 
key ([1] – [5]). 

SELECT VOLTAGE RANGE: 

1. 50V 

2. 300V 

3. 500V 

4. 1200V 

5. 2000V 

 

SELECT TAP 

1. X1-X2 

2. X1-X3 

3. X1-X4 

4. X1-X5 

5. NEXT PAGE 

 

1.RUN TEST 

2.TEST RECORDS 

3.TEST PLANS 

4.SETUP 

5.DIAGNOSTICS 
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d. The following screen will be displayed: 

 
Press the [ENTER] key to continue. 

e. The following screen will be displayed and the Vx, Vh, and Ix values will be continuously 
updated for 15 seconds: 

 
You can press the [] or [] key to increase or decrease the Vx voltage, respectively. 
You can press the [STOP] key to end the test immediately and return to the “START-
UP” menu. 

The test will automatically end after 15 seconds, and you will be returned to the 
“START-UP” menu. 

DIAGNOSTIC 

 

  VX  = 1.6 

  VH  = 0.03 

  IX  = 0.0032 

 

↑/↓ - "STOP" TO EXIT 

CAUTION! CABLES WILL 

BE ENERGIZED! 

 

"ENTER" TO CONTINUE 
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5.2 Verifying the EZCT-2KA’s Vx Sense Circuit Using an External Meter 
The excitation voltage (Vx) sensed by the EZCT-2KA can be verified using an external RMS volt 
meter. Follow the steps below to verify the EZCT-2KA’s Vx sense circuit: 

a. Connect the X cables to an RMS volt meter as shown in Figure 20. 

b. Select the EZCT-2KA’s Diagnostics mode (see section 5.1). 

c. Press the [PAPER ∧ Contrast] key to raise the Vx voltage. 

d. Verify the Vx voltage displayed on the EZCT-2KA LCD screen against the value displayed 
on the external volt meter. 

e. Press the [STOP] key to end the test. 

 
Figure 20. EZCT-2KA Vx Verification Test Connections 
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5.3 Verifying the EZCT-2KA’s Ix Sense Circuit Using an External Meter 
You can verify the excitation current (Ix) sensed by the EZCT-2KA by using an external RMS 
ampere meter. Follow the steps below to verify the EZCT-2KA’s Ix sense circuit: 

a. Connect the X cables to a power resistor and an RMS ampere meter as shown in Figure 
21. 

b. Select the EZCT-2KA’s Diagnostics mode (see section 5.1). 

c. Press the [PAPER ∧ Contrast] key to raise the Vx voltage. 

d. Verify the Ix voltage displayed on the EZCT-2KA’s LCD screen against the value displayed 
on the external RMS ampere meter. 

e. Press the [STOP] key to end the test. 

 
Figure 21. EZCT-2KA Ix Verification Test Connections 
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5.4 Quickly Verifying the EZCT-2KA’s Turns Ratio Circuit 
You can quickly verify the EZCT-2000’s turns ratio circuit by performing the following ratio test: 

a. Connect the X1 test lead to the H1 test lead as shown in Figure 22. 

b. Connect the X2 test lead to the H2 test lead as shown in Figure 22. 

c. Run a turns ratio test (see section 3.3.2). 

d. Observe the turns ratio test on the LCD screen. The turns ratio should be 1.000 since the 
excitation voltage is the same as the sensed voltage. The turn ratio polarity should be 
"+" or "in-phase". 

e. Now connect X1 to H2 and X2 to H1 and run the turns ratio test again. This time the turn 
ratio polarity should be "-" or "out-of-phase". 

 
Figure 22. EZCT-2KA Turns Ratio Verification Test Connections 
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5.5 Troubleshooting Guide 

PROBLEM DESCRIPTION Probable Cause Suggested Solution 

When running the 
excitation test, the Vx 
voltage is always zero. 
The excitation current can 
be raised during a test. 

• The EZCT-2KA X cables are driving a 
short circuit. 

• Check CT shorting screws. 
• Check X lead connections. 

When running the 
excitation test, the Vx 
voltage can be raised but 
the excitation current is 
always zero during a test. 

• The EZCT-2KA X cable is driving an 
opened circuit. 

• Check the CT terminal connection. 

CT excitation knee point 
voltages and turns ratio 
readings are incorrect. 

• CT may not be completely de-
magnetized. 

• If the user runs a dc resistance test, 
the CT will be magnetized. The next 
test the EZCT-2KA executes is an 
excitation test. If the excitation 
current did not reach at least 0.8A, 
the CT is not completely de-
magnetized. 

• Raise the excitation voltage 
setting in the test plan. 

• Re-run the excitation test. 
• You can quickly verify if the CT 

was de-magnetized by looking at 
the last excitation graph. 

When running the 
excitation test, the Vx 
reading is erratic. 

• The EZCT-2KA X cable may be opened. 
Each X cable has two conductors 
going from the clip end to the banana 
jacks. If one of the conductors is 
opened, the Vx readings will be 
erratic. 

• Remove X cables from the EZCT-
2KA and the CT terminals. 

• Check cable integrity using an 
Ohm Meter. 

Saturation test is correct 
but turns ratio test is 
erroneous. 

• VH cables problem. • Check the VH cable connection. 
• Check the VH cable integrity with 

an Ohmmeter 

Turns ratio test of a CT 
mounted on a 
transformer bushing is 
incorrect. 

• Transformer windings opposite side of 
CT windings is not shorted. 

• See Figure 4. 
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6.0 Getting the Latest Firmware, Software, and Manuals 
The latest firmware, software, and user’s manuals can be downloaded from the Vanguard 
Instruments Company’s web site at http://www.vanguard-instruments.com. In order to 
download these items from our site, you will first need to sign up for a FREE user account on 
our site. Also, your account must be approved before it can be used to download firmware, 
software, and user’s manuals. Follow the steps below to sign up for an account and download 
the latest firmware, software and user’s manuals: 

a. Visit our site at http://www.vanguard-instruments.com.  

b. On the left hand side of the page, click on the “Create new account” link: 

 
c. You will be presented with a sign-up form. Please complete all the required fields on the 

form and click on the “Create new account” button at the bottom of the page. 

d. Once your account has been created, it will be reviewed by our staff and usually 
approved within the hour during regular business hours. 

e. Once you have received the account approval email, visit our site again at 
http://www.vanguard-instruments.com and login to your account using your username 
and password. 

f. Click on the “Downloads” link at the top of the page: 

 
g. The “Downloads” page will be displayed listing all Vanguard products along with the 

related firmware, software, and user’s manuals. Click on any of these items to 
download them. 
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7.0 Appendix A - Calculating Turns Ratio on a Shunt Reactor 
The Vanguard EZCT line of products use the voltage method to measure the turns-ratio on 
current transformers. A typical connection for a stand-alone CT is shown in Figure 23. 

 
Figure 23 

The EZCT applies a test voltage (V1) to the CT secondary winding. The induced voltage (V2) is 
sensed through the CT primary winding. In this case a single conductor is used. By definition, 
the turns-ratio is the voltage ratio: 

Ratio=ࢂࢂ 
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Figure 24 shows a typical connection of a CT mounted on the primary bushing of a single phase 
transformer. When the voltage V1 is introduced to the CT's secondary winding, there is an 
induced voltage (V3) on the primary winding of this single phase transformer. Since the only 
access to the transformer is between terminals H1-H0, The V3 voltage will be included and the 
turns-ratio will be: 

 

Ratio=  (ࢂାࢂ)ࢂ
 

 
Figure 24 

Ideally, we would like to eliminate the V3 voltage and only see the V2 voltage. If the induced V3 
voltage on the transformer winding cannot be eliminated, the turns-ratio measured will be 
wrong!  
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Since this is a single phase transformer, and the transformer secondary winding is accessible, 
the user can apply a jumper to short out the transformer secondary winding as shown in Figure 
25. By shorting out the transformer secondary winding, the user can eliminate most of the V3 
voltage (V3=0V). 

Now the turns-ratio will be: 

Ratio=ࢂࢂ 

 

 
Figure 25  
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Figure 26 shows a CT mounted on an auto-transformer. This configuration is very similar to the 
CT mounted on a single phase transformer, the main difference being that the secondary 
winding is part of the primary winding. 

The turns-ratio in this case will be: 

 

Ratio= = (ࢂ)ࢂ  (ࢂାࢂ)ࢂ
 

 
Figure 26 

By shorting out the transformer's secondary winding (X1 to H0/X0); we can eliminate the 
voltage induced from X1 to H0/X0. The voltage V3 cannot be eliminated and will create an error 
in the CT turns ratio measurement.  The amount of error depends on the amount of turns of 
the secondary windings. The alternative method to verify the CT turns ratio is shown in Figure 
28 and Figure 29. 
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Figure 27 show a CT mounted on a typical shunt reactor. This configuration is very similar to 
the CT mounted on a single phase transformer, the main difference being the lack of the 
secondary winding! The turns-ratio in this case will be: 

 

Ratio=  (ࢂାࢂ)ࢂ
 

 
Figure 27 

 
Since there is no secondary winding on the shunt reactor, the V3 voltage cannot be eliminated 
from the connection. The turns-ratio measurement from using this method will always have 
some built-in error.  The amount of error depends on the size of the reactor winding and the 
number of turns on the CT's secondary winding. The alternative method to verify the CT turns 
ratio is shown in Figure 28 and Figure 29. 
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Figure 28 show a CT with 5 taps. The turns-ratio of the CT can be measured by treating the CT 
secondary winding as an auto-transformer. When using this method, the effect of the shunt 
reactor winding is totally eliminated.  
The turns-ratio [(X1-X5)/(X2-X5)] measured by the EZCT or any electronic TTR will be as follows: 

 

Ratio = ࢂࢂ 

 

 
Figure 28 

 

From the name plate of the CT show in table below, the turns-ration can be calculated as 
follows: 

 

Ratio Terminal 

1200-5A X1-X5 

1000-5A X2-X5 

 

Calculated Ratio = ோ௧ (ଵିହ)ோ௧ (ଶିହ  = ଶସଶ = 1.20 
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A common practice for verifying the CT turns-ratio in the field is to apply an AC voltage to the 
CT secondary full winding (X1-X5). A volt meter can be used to verify the voltage drop across 
the CT terminals. 

For example, if a 120Vac voltage is applied to the X1-X5 of this CT, the voltage reading across 
X2-X5 shall be expected as follows: (ଵିହ)(ଶିହ)  = ଵଶଵ = 1.2 ଵଶ௩(ଶିହ)   = 1.2 

 V (x2-x5) = 100V 

  
Figure 29 

This method also eliminates the effect of the auto-transformer or reactor windings. 
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Figure 30 

 
Figure 31 
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