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Warning

This manual would help user to operate CTPT analyzer in right condition. The main content of

this manual include functions, technical index, operation, test connection and potential risks of

analyzer. Please read this manual carefully before you start work with CTPT analyzer. It would

save your lots of time and cut down the risks in test procedure.

The operation of CT test with CTPT analyzer should follow associated national standards

constraints. This manual can not replace national standards to electrical tests. The operator

should have the certificate of high voltage electrical test when CTPT analyzer works in high

voltage station.

Safety regulations for CTPT analyzer application

1)
2)
3)
4)

5)

9)

10)

All technical index should keep in work condition before test with analyzer

Please follow associated national standards in a special application

Forbid high voltage or high current connected to CTPT analyzer direct

All tests should follow procedure in user manual

It is forbid to open the box of CTPT analyzer. Otherwise the quality assurance would
be invalid.

It is forbid to update or extend the tester without manufacturer authorization.

Please use the original accessories for analyzer

It is forbid to cut off test connection before power out LED out.

Please connect analyzer to ground with grounding cable in no laboratory application

Please confirm that one terminal of sample CT primary connected to ground

11) Do not run analyzer in extreme moist condition

12) Please confirm that all terminals connected to analyzer have no voltage. All

voltage output from CTPT analyzer.

13) Please confirm that voltage had been injected to CT secondary coil in CT test.

Otherwise the analyzer may be damaged.

14) Please confirm that voltage had been injected to PT primary coil in PT ratio test.

Otherwise the analyzer may be damaged.



1 Application and technical index of CTPT analyzer
1.1 Application

Tests for current transformer:

1) Excitation curve and parameters test

2) Turns ratio test

3) Ratio and phase error test

4) Polarity mark check

5) Coil resistance measurement

6) Secondary loop burden measurement
7) Error line curve test for protection CT

8) Transient CT parameters test

9) CT nameplate guess

10) Saturation hysteresis loop curve measurement

Tests for voltage transformer:
1) Turns ratio test

2) Polarity test

3) Secondary burden test

4) Coil resistance test
Applications for CTPT analyzer:

CT nameplate check

CT parameters check in work burden

)
)
3) CT transient parameters analysis
) CT ratio and phase error calibration
)

PT routine test

1.2 CTPT analyzer technical index

1. Test standards: |IEC60044-1, IEC60044-6, GB1208, GB16847, C57.13
2. Power supply: AC220V+10%, 50Hz/60Hz+10%

3. Power output: 0.1~125V (AC)

4. Current output:  0.001~5A(RMS)



5. Power output: 300VA
6. Maximum knee voltage measurement; 45kv
7. Current measurement:
Range: 0~10A (automatically change range in 0.1/0.4/2/10A)
Error <£0.1%+0.01%FS
8. Voltage measurement:
Range: 0~200 V (automatically change range in 1V/10V/70V/200V)
Error < £0.1%+0.01%FS
9. Turns ratio measurement:
Range : 1~30000,
1~2000 error<0.05%
2000~5000 error>0.1%
5000~30000 error<0.2%
10. Phase measurement: error: +2min, resolution: 0.01min
11. Coil resistance measurement:
Range: 0~8kQ (automatically change range in 20hm/200hm/800hm/8000hm/8kohm)
Error< 0.2%RDG+0.02%FS
Maximum resolution: 0.1mQ
12. Temperature measurement: -50~100 Celsius degree, error<3 Celsius degree
13. CT Secondary burden:
Range 0~160ohm (automatically change range in 20hm/200hm/80ohm/1600hm)
Error <0.2%RDG+0.02%FS
Maximum resolution 0.001ohm
14. PT Secondary burden:
Range 0~80kohm (automatically change range in 8000hm/8kohm/80kohm)
Error <0.2%RDG+0.02%FS
Maximum resolution: 0.10hm
15. PT ratio measurement:
Range : 1~30000,
1~5000 error<0.2%
5000~30000 error<0.5%
16. Saved data groups: >1000groups
17. Work condition: Temperature: -10°C~50C, moist: <90%
18. Size: 485mmx356mmx183mm
19. Weight: <15Kg



2 Hardware

2.1 Introduction

The appearance of CTPT analyzer is as figure 2.1.

1 Tester box cover

312 1Inchetouch padLCD

4 Test connection

] 2Powersuppl
& Earth connection PRl

SKeyhoard

7 Testerbox

Figure2.1 CTPT analyzer

2.2 Power supply

Power supply connection of CTPT analyzer is located at right side. It is showed as figure 2.2.
Power supply range is AC220+10% , 50/60Hz+10%. There is an AC250V/3A fuse installed in

the internal of power supply connector.

2.3 Test connection terminals

There are 3 groups of test connection terminals on the surface panel of CTPT analyzer. They
are power output, CT secondary input and CT primary input.

Power output terminals: voltage output range AC0~125V, current output range ACO~5A.

CT secondary/PT primary input terminals: CT secondary or PT primary voltage measurement
input range AC0~125V

CT primary/PT secondary input terminals: CT primary or PT secondary voltage measurement



input range AC0~5V

Figure 2.2 Power supply panel

2.4 Hardware schematic diagram

The schematic diagram of CTPT analyzer is as figure 2.3. Constant voltage and current source
is isolated with AC220V power supply. DSP system controls the constant voltage and current
source output and amplitude. This source could generate AC0-125v voltage or DC 0~0.5A

current to sample CT.



(774,

AC220M Constant voltage and current

S0Hz/60Hz source

Source control

lid

Powerd output

CT segondary
input

| I—

Computer pee COITUTINNECALION b m—

DSP System

CT ptimary
input

1Y

Figure2.3 CTPT analyzer schematic diagram

The main functions of DSP system are as follow:
1) Constant voltage and current source control
2) Data sample

3) Communication with computer.

There is a computer integrated in the tester. Large memory capacity make the tester

could save over 1000 groups of test data.

2.5 Keyboard

There is 16keys small keyboard installed in analyzer. Keyboard appearance showed as figure 2.4

Figure 2.4 Keyboa

The definitions of keys are as follow
1) 0~9 digital input

2) /\ up direction input

3) V down direction input

4) < Delete

5) . Dot input

6) ESC: cancel selection

7) OK: Enter or select

rd



3 Test connection

3.1 CT Secondary burden measurement

Please connect analyzer and sample CT as figure 3.1 in CT secondary burden test

©
CT C—

CTSecondary

Burden

Primary econdary

'Y

c

—]

Primary

CTAnalyzer

Figure 3.1 Secondary burden test connection
Detail test connection procedures are as follow::
1) Connect analyzer grounding terminal to protection earth(PE).
2) Disconnect sample CT secondary coil with secondary loop as figure 3.1.
3) Connect power output red terminal of analyzer to one side of CT secondary circuit.
4) Connect power output black terminal of analyzer to another side of CT secondary
circuit.
5) Please keep the voltage measurement connection behind the power output connection

so that contact resistance has no effect in test results. Reference connection is showed

_9.
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as figure 3.2

Warning: Please disconnect CT secondary coil to secondary loop. Otherwise test
results would be wrong. It is the combination of secondary loop burden and secondary
coil. There is no degauss procedure when burden test. So if the connection to

secondary coil was not disconnected the CT secondary coil would work in saturation

state.
CT Burden
—C Q O— |
S g o
< o |:| CT secondary input
0 J F‘
00 f]',‘
. Power output

Figure 3.2 Reference connections to clear contact resistance effect

3.2 CT analysis, ratio and polarity test

Please connect analyzer and sample CT as figure 3.3 in CT analysis, ratio and polarity test. It

is the same in test connection for all the three tests.

|CT Secondary

CTPrimary

Primary

CTAnNnalyzer

khg

Figure 3.3 Connection for CT analysis, ratio and polarity test
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Detail test connection procedures are as follow.

1) Connect analyzer grounding terminal to protection earth (PE).

2) Disconnect power line connection in primary of CT as figure 3.4. Power line which is not
connected to earth would bring lots of noise signal when testing

3) Connect power output red terminal of analyzer to one side of CT secondary coil.

4) Connect power output black terminal of analyzer to another side of CT secondary coil.
5) Connect one side of CT primary coil to CT primary black terminal of analyzer

6) Connect another side of CT primary coil to CT primary red terminal of analyzer

7) Connect one side of CT secondary coil to CT secondary black terminal of analyzer

8) Connect another side of CT secondary coil to CT secondary red terminal of analyzer

9) Please keep the voltage measurement connection behind the power output connection

so that contact resistance has no effect in test results. Reference connection is showed

as figure 3.4
Power line Prevent noise signal to test circuit
rL O——0C——
—O———— :_\, 1
i 1
5 S % L

I Power ontput

4 ®
\( CT secondary input

CT primary mput

Figure 3.4 Reference connections for CT analysis, ratio and polarity test

CAUTION: Please short connect other non-test secondary windings for CT that have
multiple secondary windings while the rated primary and secondary current are the
same in CT analysis or ratio test. For example one sample CT which have three
secondary windings as figure 3.4.1. When the winding 0.5 class is being tested please
short connect the 10p and TPY windings as figure 3.4.1

-11 -



Te ster Connection mode in CT secondary
for CT analysis or CTratio/phase
/ \ Test
151 @ 152 Rated primary 2000A
Rated secondary 1A
281 252 1811820.5
281 282 5P20
seog <2 381 382TPY
Short connection cable

Figure 3.4.1 Short connection for CT analysis and ratio/phase test

3.3 CT Coil resistance test

Please connect analyzer and sample CT as figure 3.5 in CT coil resistance test

1) Connect analyzer grounding terminal to protection earth (PE).

2) Disconnect sample CT secondary coil with secondary loop as figure 3.5.

3) Connect power output red terminal of analyzer to one side of CT secondary coil.

4) Connect power output black terminal of analyzer to another side of CT secondary coil.
5) Please keep the voltage measurement connection behind the power output connection

so that contact resistance has no effect in test results. Reference connection is showed

as figure 3.4

Power Out

?.

CT Secondary

Primary

'Yl

CTPrimary

CTAnalyzer

Figure 3.5 Reference connections for CT coil resistance test
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3.4 PT Secondary burden test

Please connect analyzer and sample PT as figure 3.6 in PT secondary burden test

Power Out

PI

?.

CT Secondary
PT Primary

'Y

CT Primary
PT Secondary

0
©

CTPT Analvzer

Figure 3.6 PT secondary burden test connection
Detail test connection procedures are as follow::
1) Connect analyzer grounding terminal to protection earth(PE).
2) Disconnect sample PT secondary coil with secondary loop as figure 3.6.
3) Connect power output red terminal of analyzer to one side of PT secondary circuit.
4) Connect power output black terminal of analyzer to another side of PT secondary
circuit.
Warning: Please disconnect PT secondary coil to secondary loop. Otherwise test
results would be wrong. It is the combination of secondary loop burden and

secondary coil.

3.5 PT coil resistance test

Please connect analyzer and sample PT as figure 3.7 in PT coil resistance test
1) Connect analyzer grounding terminal to protection earth (PE).

2) Disconnect sample PT coil with loop as figure 3.7.

3) Connect power output red terminal of analyzer to one side of PT caoil.

4) Connect power output black terminal of analyzer to another side of PT cail.

5) Please keep the voltage measurement connection behind the power output connection

-13-
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so that contact resistance has no effect in test results. Reference connection is showed as

figure 3.4

PT

Primary or
Secondary

@

Burden

CT Secondary
PT Primary

CT Primary
PT Secondary

CTPT Analvzer

Figure 3.7 Coil resistance test connection

3.6 PT turns ratio and polarity test

Please connect analyzer and sample PT as figure 3.9 in PT turns ratio test and polarity test. It

is the same in test connection for both tests.

PT

Secondary Primary
O—3

Burden

CTPT

CT Pri/PT Sec

Analyzer |

Figure 3.9 PT turns ratio and polarity test connection
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Detail test connection procedures are as follow.

1) Connect analyzer grounding terminal to protection earth (PE).

2) Disconnect power line connection in primary of PT. Power line which is not connected
to earth would bring lots of noise signal when testing

3) Connect power output red terminal of analyzer to one side of PT primary coil.

4) Connect power output black terminal of analyzer to another side of PT primary coil.

5) Connect one side of PT secondary coil to PT secondary black terminal of analyzer

7) Connect another side of PT secondary coil to PT secondary red terminal of analyzer

8) Connect one side of PT primary coil to PT primary black terminal of analyzer

9) Connect another side of PT primary coil to PT primary red terminal of analyzer

10) Please keep the voltage measurement connection behind the power output
connection so that contact resistance has no effect in test results. Reference connection

is showed as figure 3.4

-15-



4 User interface

4.1 Software panel

Six work states had been defined in CTPT analyzer. They are “Wait for new test”, “wait for view
saved data”, “wait for test”, “Run”, “View results” and “View saved results”. The software panel
is different when analyzer works in different state. The whole software panel is divided into 5
areas generally. All the five areas are showed as figure 4.1. The names of the 5 areas are
toolbar panel, work panel, state information panel, test parameters panel and test control

panel. Analyzer changes the software show in work panel when it works in different state.

4.2 Toolbar panel

The toolbar panel of analyzer includes lots of tester command button. They are “new

» o ” o« "« ” o« "« "«

test”, "save”, “read”, “system setting”, “language selection”, “transformer setting”, “data export

and “help” buttons.

CT Analyzer-V2(1. 20. 105)

| System | | Language |
| | ‘ | Setting || BB ‘

CTanulyse CT Ratio and phase
- measurement
CT Secondary burden CT Polarity
measurement *

CT Coil resistance test Restart application

Close System

Run State: Online Wait for new test

Test parameters show area | T ﬁ-ﬂ,-&‘&}hﬁl"}? 11:1'*‘1"!w test
| [ |

Figure 4.1 Software panel in “Wait for new test” state
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4.2.1 New test command

The functions of new test command are that end current test selection and make analyzer
work in “wait for new test” state. Panel as figure 4.1 would be load to LCD if analyzer works in
“Wait for new test” state. You can select a new test in this panel. The tests in analyzer include

“CT analysis”, “CT ratio and phase error 7, “CT secondary burden”, "CT Polarity” and “CT caoill

resistance”. System close and software restart commands are also located at this panel.

4.2.2 Save

The function for save command is that save test results showed in current panel. Save
command is also valid when both saved results are reloaded to panel and the display mode is
changed (such as standard selection or accuracy selection changed).

The file name of test results saved is constructed as follow mode:

Year-month-date Hour: minute: second Transformer ID Test name .cta

For example: 2011-04-08 11:12:30 HYDL CT analysis.cta

The date time in first part of file name is that the value when test was started. So the original
file would be overwritten when we save the test results in “view saved data” state. There is no

another copy created.

4.2.3 Read

The function of read command is that reload the saved results to software panel. Panel as

figure 4.2 would be showed when we click read command.

% Data read

Test time fHiest model, TUe coUnter
2011-03-27 10h44m53sec whhyCT analysis.Cta 945KB .
2011-03-27 11h26m39sec whhyCT analysis.Cta 945KB Previous page

Next page
Delete all
Delete file
Cancel
Read file
-
File list Commands

Figure 4.2 Saved files read window form
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The list box in left side of panel shows all files saved in analyzer. All commands to saved files

are located at right side of panel. There is a counter to show current selection index and total

files in top of the panel.

All commands to saved files are as follow:

1)
2)
3)
4)
5)
6)

“Previous page” shows saved files of previous page in list box.
“Next page” shows saved files of next page in list box

“Delete all files” deletes all files saved in analyzer

“Delete file” deletes current selection file in analyzer.

“Cancel” close the read file window form

“Read” load test results in current selection file to software panel

4.2.4 System setting

The function of system setting command is that set the system run parameters such as system

time, operator, and test address and so on. Panel as figure 4.3 would be showed on LCD when

system setting button is clicked.

System parameters setting

System run parameters
Tester 1D |Unknowr

© Evalution in both rated and work burden

Nameplate deduce parameters setting

Software ID I:l 0perator|UDkn0Wn

Test company |UIIkIlOWIl |Test address |Unknown

Report top tag |CT Test report

Report bottom tag iCT Analyzer

[0 Add hysteresis loop curve in word report

Evaluation parameters setting Excit test control

® Close evaluation procedure

Satmration voltage X

Auto setting Auto is recommnended

[0 Display excitation curve data in breif mnode

Coil Resistance= 11'00 7 olun stands for 5A, otherwise stands for 1A Sonh e
1A Knee point= [20.00 3| V Stands for MCT. otherwise stands for PCT Upgrade
SA knee point= (40.00 | V Stands for MCT, otherwise stands for PCT Virtual Time
Kkeys Setting
Excitation data search mode setting
Cancel ok

Figure 4.3 System setting window form

System run parameters in system setting panel have no effect in test control. All system run

parameters only affect word test report. The name and definition of system run parameters are

showed in table 4.1.

Table 4.1 System run parameters

Parameters name Description

-18 -




Tester ID The identification number offered by manufacturer
Soft ID Software version
Operator Operator name in word test report

Test company

Test company in word test report

Test address

Test address in word test report

Report header

Document header in word test report

Report footer

Document footer in word test report

Add hysteresis loop

curve in word report

If this item is checked the hysteresis loop curve and data will be

inserted into the word test report

Other parameters in system setting panel are response for test control. Detail information of

those parameters is as table 4.2

Table 4.2 System setting parameters

Parameters name

Description

Automatic

evaluation

1) If “Close evaluation” is selected analyzer would offer parameter
results of CT only when CT analysis test is end. Analyzer would not
evaluate the test results according to selected standard

2) If “Evaluation for work burden” is selected analyzer would offer
both parameter results of CT and evaluation results according to
selected standard when CT analysis test is end. But the evaluation
results only include the parameters calculated in work burden.

3) If “Evaluation for both work and rated burden” is selected analyzer
would offer both parameter results of CT and evaluation results
according to selected standard when CT analysis test is end. The
evaluation results include the parameters calculated in both work and

rated burden.

Excitation test

control

Measure saturation voltage automatically is factory setting. This
parameter affect CT analysis and ratio test. If measure saturation
voltage automatically is selected analyzer would select a special test
frequency according to saturation value in excitation curve
measurement. Otherwise analyzer would not measure saturation
voltage before excitation curve test start.

Warning: Please select automatic mode in most of time. Just set the
saturation value when you can not get the correct excitation curve in

automatic mode.

Show excitation
curve data in brief

mode

If Show excitation curve data in brief mode has been selected the
excitation data table items would not more than 30 points. 15 points
before knee point and 15 points after knee point. All those points are

sampled from excitation curve measured in the same step.

-19 -
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If this item are not selected all the excitation curve data would been

showed in excitation curve data table.

Transformer This parameter is valid in nameplate information guess. Analyzer
secondary current guesses the rated secondary current of CT according to this parameter.
guess threshold If the coil resistance measured in CT secondary is lower than this value
value analyzer set the rated secondary current of CT to 5A. Otherwise the

rated secondary current of CT is 1A.

1A CT core type This parameter is valid in nameplate information guess. Analyzer
guess threshold guesses the core type of 1A CT according to this parameter.
value If the knee point voltage of 1A transformer is lower than this value

analyzer set the core type of CT to measurement. Otherwise the core

type of CT is protection.

5A CT core type This parameter is valid in nameplate information guess. Analyzer
guess threshold guesses the core type of 5A CT according to this parameter.
value If the knee point voltage of 5A transformer is lower than this value

analyzer set the core type of CT to measurement. Otherwise the core

type of CT is protection.

Excitation data If search current from voltage is selected the tester would find the right
search mode current value in excitation curve by the voltage value inputted
If search voltage from current is selected the tester would find the right

voltage value in excitation curve by the current value inputted

4.2.5 Language selection

CTPT analyzer support both English and Chinese language. The function of this command is
that change current language show in software. If English is selected the work text in software

is showed in English. Otherwise Chinese would be the work language.

4.2.6 Transformer setting

The function of transformer setting command is that set the parameters of sample CT for

Language selectioniis =it

Language selection(BFHEE)

Cancel(ILIH) ‘ ok(HIE) ‘

Figure 4.4 Language selection
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analysis and ratio test. Panel as figure 4.5 would be load when transformer setting button is

clicked. The detail information of parameters in this panel is the same as analysis test

parameters setting. Please refer to chapter 5.2

Sample transformer parameters

Shert connect other nen-test
windings for CT that had
e e i
while the rated primary and
secondary current are the
| same. That would reduce the

——— |7 measuretnent error of ratio
CTmodel  hydl12 CTID 'whity || S

@

Power Out

Manufacturer |

pe.0

CT Secondary

!

Rated Prinary cuirent Rated frequency
2500.0 A [ Unknown Primety
pswe 7] s |7 @ —
Rated Sec cmrent CTPrimary
O O BN oo ot 01
Max test crrent 1.0 2| A CTf\nalyzer
+ 1
|
Test standards
0 TEC60044-1/GB1208 @ TECG60044-6/GB16847
: SPR/VOPR/SP/10P CT parameters setting
® C57.13 ANSI45 ® C57.13 ANSI30
Auto search CT class =
; : Accuracy limit factor ALF [30.0 %
TEC60044-1/GB1208 |]IEC6I]044—6IGB16847 | C57.13|
m m m Max primary fault cmrent [25000.0 2 A
o3 Lo s P e o vor o sre o iore
Secondary burden
Rated | 20 | olnn‘,'_'j 0 \ VA Cosq |1 00 ‘ Test mode and coil resistance setting ‘m|
e = — 78C Coil resistance 0.000 :| ohm [ |
L B e

Figure 4.5 Transformer parameters setting

4.2.7 Data export

The function of data export command is that export the data file or word report saved in
analyzer to removable disk. Panel as figure 4.6 would be loaded when data export button is
clicked.
The list box in left side of panel shows all files saved in analyzer. All export form commands to
saved files are located at right side of panel. There is a counter to show current selection index
and total files in top of the panel. The combo list top of export window form is response for file
type show. “.cta” data files would be showed in list box if “*.cta” had been selected in this
combo list. Otherwise “.doc” word files would be showed in list box.

All commands to saved files in export file window form are as follow:

1) “Previous page” shows saved files of previous page in list box.

2) “Next page” shows saved files of next page in list box

3) “Delete all files” deletes all files saved in analyzer

4) “Delete file” deletes current selection file in analyzer.

5) “Cancel” closes the read file window form

6) “Export all files” export all files in selected type (word or *.cta data files) to removable

disk. The saved directory in removable disk is “work data\analyzer test data\”.
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7) “Export file” export current selected file to removable disk. The saved directory in
removable disk is “work data\analyzer test data\”.
8) “Clear memory” delete all files saved in directory “work data\analyzer test data” in

removable disk.

¥ File export @

File list Please select export files type |*.Cta type test file File counter
[2011-03-27 107} 4443 53%5 whhyCT 43 #77.Cta 945KB .

| ; Previous page
2011-03-27 11h26m39sec whiryCT analysis.Cta 945KB

Next page

Clear memory

Delete all

Saved file list

Delete file

Export all files

Export file

Cancel

Commands

Figure 4.6 file export window form

4.2.8 Help

The help document would be loaded when this help command button is clicked. The help

ok

document would be showed in “*.pdf” document format.

4.3 Work panel

Work panel is located at center of the software panel. The content of work panel is changed
according to analyzer work state. Fox example panel as figure 4.1 would be loaded if analyzer
works in “wait for new test” state. Panel as figure 4.7 would be loaded if analyzer works in

“View results” state and excitation curve show had been selected.

4.4 State information panel

The content of state information panel is as follow:

1) Analyzer work state. For example “wait for new test’, “wait for test”, “View results”,
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“View saved results” and “wait for view results”

2) Communication state. If communication between DSP system and computer system is
success online would be showed. Otherwise off line would be showed. All test is valid only
when analyzer work in online condition

3) Current test name. For example: “CT analysis”, “Ratio and phase error” and so on.

4) System time and date

5) Current room temperature

CT Analvzer—V2(1. 21.107)

System Langunage | |Transformer|

New test Save Open Setting (icir_‘ﬁ‘ﬁtﬁ) Setting

Data Output Help

# 8 Bxcitation TRe:
¥ Secondary ENMESV RERE

Curvve title 37.82
TECEOD44-1/GE 208

[ ] Data aralyze A2ea2
28.22

23.91

Enee voltage
18.81

324V
Knee crent 4.1
0.030A
9.41
Enee show
Read saved A0
curve
Clear saved pLell
e 0. 0000 0. 0497 00994 0. 1491 0.1988 0.2485 02982 0.3479 0.3976 0.4473
Hysteresis || Excitation || Excitation || Error curve Error Ratioand || Coil Secondary || Test
loop curve data curve data curve phase errorr  Resistance || burde || evaluation
Test time: 2011-04-10 16h3 Tm34sec Report model
Test address: Unknown Operator: Unknown f
Make Report
Test company: Unknown Test code: 000000 4

Run State: Offline View saved test results Test item

Figure 4.7 Excitation curve show

4.5 Test control panel

Test control panel include test parameters setting button and test start button. Test parameters
setting button is valid when analyzer work in “wait for test” state. Special parameters setting
window form which is associated to a special test would be loaded when test parameters

setting button is clicked.

Test would be started when test start button is clicked and the text of test start button would be
changed to be stop. Click this button again tests would be forced to stop. The work state of
analyzer would be changed to be “run” when test is started. And the work state would be

changed to be “view results” when test is end or forced to stop.
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Warning: if you want to start a new test in “view saved data results” state you
would have to click “new test” button first and then analyzer enter “wait for new
test” state. The procedure of a new test start is as follow:

“Wait for new test”-> “Wait for test”-> “Run”-> “View results”

4.6 Analyzer start and close

Analyzer application in computer would be loaded automatically when analyzer is power
on. The Analyzer would stay in “Wait for new test” first.

Please close the analyzer by software command “close system” first and then cut
off power supply when “It is safe to shutdown now” is showed on LCD

Please cut off power supply direct in emergency.
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5 Test operation

5.1 Common procedure of test run

There are 6 work states which had been listed in chapter 4 in analyzer. The common work
state changing procedures for test in analyzer are as follow.

1) Run a new test from “wait for new test” after analyzer power on

“Wait for new test”-> “wait for test”-> “Run”-> “View results”

1>Analyzer would be stay at “wait for new test” state after power on.

2> It would turn to “wait for test” state when one of the test buttons is clicked.

3>Test is started by “start” button.

4>Analyzer would turn to “Run” state when start button is clicked.

5>Analyzer would be stay at “View results” state when test is end.

2) Run a new test from “view results” work state

“View results”-> “Wait for new test”-> “Wait for test”-> “Run”-> “View results”

1> Analyzer would be stay at view results when test is end. All results would be showed in
work area.

2> Click “new test” button and then analyzer would be turn to “wait for new test” state.

3> the other steps are the same as procedure 1.

3) Repeat current test
“View results”-> “Run”-> “View results”

This procedure is simple. Just click restart button in “View results” state.

5.2 CT analysis

5.2.1 Parameters setting for CT analysis

Parameters setting window of CT analysis is showed as figure 5.1. The window of CT analysis
and ratio test is the same. All the parameters need to be set in ratio and phase error test

should be set in CT analysis test also.

All the parameters set in CT analysis are divided to be two parts. First part of that is associated
to CT accuracy and the other is not associated to CT accuracy. The parameters which are not
associated to CT accuracy are described in table 5.1. Other parameters which are related to

CT accuracy are described in table 5.2 to table 5.6.
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5.2.2 Test procedure for CT analysis

The test procedures for CT analysis are as follow:
1) Connect the analyzer with sample CT according to instruction manual
) Click CT analysis button in “wait for new test” state
) Set parameters for CT analysis test
4) Run test by start button
) Wait for the end of CT analysis test
)

Analyses test results

Warning: The test cycle would be last for 30 minutes when the saturation of CT is
high. The lowest frequency of voltage output is 0.25Hz. Please do not disconnect

the connection before test is end.

The whole test procedure of CT analysis is as follow:

Coil resistance test->Degaussing first->Degaussing second-> Accuracy voltage

regulation for ratio and phase error measure-> Rough voltage regulation for ratio

and phase error measure -> CT Excitation test

1) If the parameters of saturation is set to be non-automatically the procedure of
degaussing first would be ignore.

2) If the saturation of CT is low the procedure of rough voltage regulation would be
ignore

The state of power output would be showed in state information area of software

panel.
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Sample transformer parameters

® C57.13 ANSI4S

Auto search CT class

Shott cennect other non-test
windings for CT that had _.
while the rated pnmary and .
’ secondary current are the
Manufacturer | | same. That would reduce the
! |7 measuremert error of ratie
CT model ‘ | CTID IWllll_Y | and phase CT Secondary
Rated Prinary current Rated frequency
=00 = ;- . Primary
12500.0 ] A [ Unknown B
- B R feomE | @ —
Rated Sec current CTPrimary
i ~ ¢ L7 0, CTAnNal
Max test corent 1.0 5| A ® 10% | naEer
: I
|
Test standards

® IECG60044-1/GB1205 lc TECG60044-6/GB16847

Tpx'y CT parameters setting

t-all 1100 *| ms Symmetry short cmrent factor Kssc (100 3/

1 100

® C57.13 ANSI30

2 -
v | ms

[TEC60044-1/GB1208| IEC60044-6/GB16847 | C57.13|

o res Je ox - 1o I vz |

| Dunensionng factor Ktd ‘1-0 i ‘
— t-al2 ‘100 ¥| ms Primary loop time constant ‘100 :‘ ms

t2 3100 +| ms Secondary loop time constant Ts ‘100 :—‘ ms

Secondary burden

Rated [3.00

tfr 1100 3| ms © C-0-C-0 energjzation

. | olun‘V 1] ‘ VA Cosq | ‘ Test mode and coil resistance setting ‘ P |
; 78T Coil resistance 0000 I olum L |
Work | olun |0 ‘ VA Cosq |LO0O _ . s | Ok |

Figure 5.1 Parameters setting for CT analysis

The record points would be little and the rise step voltage would be high if we select
fast test mode. So the excitation curve would not be smooth for saturation and the
excitation parameters would be un-exact if the sample CT’s knee point is low(less than
250V) and remanence flux factor is high. Please select standard mode test for this CT.

Standard test would get exact and high resolution excitation curve. But the test period

is 2 times of fast test.

Table 5.1 Parameters setting for CT analysis

Parameters name

Description

Guess nameplate

This parameter is only response for CT analysis, ratio and phase
error test. If the option “Set nameplate” is checked analyzer would
not guess the nameplate information. Otherwise analyzer would
guess nameplate information according to missing item. The items
which could be guessed in nameplate include rated primary current,

rated secondary current and CT accuracy.

Manufacturer Manufacturer in word test report
CT type CT type in word test report
CTID CT ID in word test report and saved file name

Rated primary current

Rated primary current. If it is set to be missing analyzer would guess
the value according to turns ratio measured and rated secondary

current.

Rated secondary

current

Rated secondary current. If it is set to be missing analyzer would

guess the value according to coil resistance measured
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Rated frequency

Rated frequency for CT. Analyzer would set the voltage frequency in

this value in ratio and phase error measurement test

Error curve calculation

This parameter is valid in IEC60044-1 protection CT. Analyzer would

calculate 5% or 10% error line curve according to the selection of

this item.

Test Standards The standard of sample CT is designed according to. Different
standard selected in test would get different test results

CT Accuracy The accuracy series defined in a special standard

Secondary Burden

The results calculated in CT analysis and ratio test are associated to
secondary burden. Different burden connected in CT secondary loop
circuit would get different error results. The calculation in analyzer is
divided to be two burden conditions.

Rated burden: the rated burden value get from CT nameplate

Work burden: The actual burden value measured from secondary
loop circuit of sample CT.

Burden set range: 0~100.00 power factor; 0~1.00

Coil resistance in 75

Celsius degree

Coil resistance in 75 Celsius degree marked in nameplate of CT

Table 5.2 Parameters setting for IEC60044-1/GB1208 measurement CT

Parameters name

Description

FS

Instrument security factor in nameplate. Range 1~300

Ext

Extended ratio error calculation point. Range 0%~400%

Table 5.3 Parameters setting for IEC60044-1/GB1208 5P/10P/5PR/10PR CT

Parameters name

Description

ALF

Accuracy limit factor in nameplate. Range 1~300

Max primary current

Max current in the primary circuit of CT in grid fault state

Table 5.4 Parameters setting for IEC60044-1/GB1208 PX CT

Parameters name

Description

ALF

Accuracy limit factor in nameplate. Range 1~300

Ktd

Transient dimension factor in nameplate. Range1~300

Accuracy limit voltage

Accuracy limits voltage in nameplate. Range 0~10000.00

Accuracy limit current

Accuracy limits current in nameplate. Range 0~9.9999A

Table 5.5 Parameters setting for IEC60044-6 TPS CT

Parameters name

Description

Kssc Symmetric short circuit current factor. Range 1~300
Ktd Transient dimension factor in nameplate. Range1~300
Tp Primary loop time constant. Range 0~10000ms

Val Accuracy limits voltage in nameplate. Range 0~10000V
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lal

Accuracy limits current in nameplate. Range 0~9.9999A

Table 5.6 Parameters setting for IEC60044-6 TPX/TPY CT

Parameters name Description

Kssc Symmetric short circuit current factor. Range 1~300

Ktd Transient dimension factor in nameplate. Range1~300

Tp Primary loop time constant. Range 0~10000ms

Ts Secondary loop time constant. Range 0~100000ms

Duty cycle C-0 or C-O-C-0 duty cycle selection. This parameter is response for
calculation and evaluation.

t1 The duration of first current flow. Range 0~10000ms.This parameter
is response for calculation and evaluation.

t2 The duration of second current flow. Range 0~10000ms.This
parameter is response for calculation and evaluation.

t-al1 The time specified accuracy being maintained during in first current
flow. Range 0~10000ms. This parameter is response for calculation
and evaluation.

t-al2 The time specified accuracy being maintained during in second
current flow. Range 0~10000ms. This parameter is response for
calculation and evaluation.

tfr Time interval between interruption and re-application of primary

short-circuit current during a circuit breaker auto-reclosing duty

cycle. Range: 0~5000ms

Table 5.7 Parameters setting for IEC60044-6 TPZ CT

Parameters name Description

Kssc Symmetric short circuit current factor. Range 1~300
Ktd Transient dimension factor in nameplate. Range1~300
Tp Primary loop time constant. Range 0~10000ms

Ts Secondary loop time constant. Range 0~100000ms

Table 5.8 Parameters setting for C57.13 CT

Parameters name

Description

RF

Continuous thermal current rating factor in nameplate. Range
0~10.00.

If the parameter is not 0 analyzer would calculate the ratio and phase
error at RF*Rated current. This parameter is response for calculation

and evaluation.

VB

Rated secondary voltage in nameplate. This parameter is response

for calculation and evaluation. Range 0~10000.0V
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5.2.3 Test results for CT analysis

Panel as figure 4.7 would be showed on LCD first when CT analysis test is end. Click the
button on the bottom of the panel you can get different results item for CT analysis. The

functions of those buttons are as follow:
1 Hysteresis loop curve and data

Click on “hysteresis loop” button. The hysteresis loop curve will be showed on the screen as
figure 5.2.1. This curve is the saturation hysteresis loop curve which is measured in a constant
frequency sine voltage. The test frequency is listed on the left of the panel. The X coordinates
of the curve is the instantaneous current value and the Y coordinates of the curve is the core
flux value. The whole hysteresis loop curve is consisted by rise curve and fall curve. Click on
the “data analyze” check box you can read the current, rise curve flux value and fall curve flux
value from the curve. Click on the hysteresis loop data. All the rise curve data and fall curve

data will be listed on the window.

CT Analyzer—V2 (1. 21. 107)

System | | Language | Transformer| | '
New test Save Open e - —jgl 2 S | Data Output Help

Setting (BB IERE) Setting

X Current/d

T Flux/tb 032510

Crve title 0. 1508

Hysteresiz loop

[] Data analyze 0511NE)

00503

Test Frequency

0.0Hz

-0.0503

-0 1005

-0.1508

-0.2010

Hysteresis ]nnp. L

data -5. 0050 -4 0040 -3. 0030 -2. 0020 -1.0010 0. 0000 1.0010 2.0020 3. 0030 4. 0040

'j?st'é'l"é- s Excitation | Excitation || Error curve Error Ratioand || Coil Secondar y i Test

loop || curve data curve data curve phase ervor | Resistance || Dburds || evaluation |
Test time: 2011-04-10 1613 7m34sec Report model
Test address: Unknown Operator: Unknown [
|Make Report
Test company: Unknown Test code: 000000 !

le State: Offline View saved test results Test item

B 2 AESE

Figure 5.2.1 Hysteresis loop curve
2 Excitation curve data

Panel as figure 5.2 would be showed on LCD when this button is clicked. All the data which
construct the excitation curve would be showed in the list box. Drag the slide on the right of the
panel you can view all data in the list box.

The knee voltage and current of excitation curve are showed on the bottom of the panel. There

is a search function excitation data show panel. You can find the excitation current fast by
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search the excitation point according to excitation voltage.

CT Analvzer-V2(1.21.107)

System : Language | | Transformer |

test Save Open Setting (%—gﬁ#) Setting | Data Output Help

Excitation cmrve data

Group Excitation I Excitation ¥ Group Excitation I Excitation ¥ 4
v 0. 00004 0. 000V 187 0.01334 19. 00V

2 0. 00044 |0. 105V 188 0. 01334 19.11¥

3 | 0. 00054 |0. 206V 189 |0. 01344 19. 21V

4 0. 000TA 0. 307V 190 0.01344 19.31V

B | 0. 0008A |0. 410V 191 |0. 01354 19. 41V

6 |0. 00104 10.512V 192 |0. 01364 1952V

7 0.00114A 0. 615V 193 0. 01364 19. 62V

8 0. 00134 0. 716V 194 0.0137A 19. 72V

9 0. 00144 0. 816V 195 0.0137A 19. 82V

10 0. 0015A 0. 918V 196 0.0138A 19. 92V

11 0. 0017A 1. 022V 197 0. 01394 20. 02V

12 0. 00184 |1.123V 198 |0. 01394 20.13v z
Knee point

EKnee voltage |32.4V V  Enee curent (0.030A | A Find excitation data :0.00000 o v [0.0000 = A

[Hysteresis [Excitation | Frror curve | Firor || Ratioand | Coil | | Test
loop curve data | cmrve || phase etror | Resistance | || evaluation |
Test time: 2011-04-10 16h37m34sec Report model
Test address: Unknown Operator: Unknown | )
|Make Report
Test company: Unknown Test code: 000000 L

Run State: Offline View saved test results Test item

Figure 5.2 Excitation curve data

3 Excitation curve

CT Analyzer—¥2(1.20.1

System Language ransform
New test Save Open S i ) - | Data Output Help
|| P | Setting | (i = %) _ & | ]
A Excitation IR--
T Secondary ENE/V e
Curve title 3762
TECROD44-1/GE1203
[ "] Data analyze 52:92
| Left 28,22
Righ 23.51
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= 18.81
33.7V
Enee crent 14.11
00494
9.41
Enee show
Read saved .
curve
Clear saved il
e 0.0000 0. 0502 0. 1004 0. 1505 0. 2007 0.2509 0.3011 0.3513 0.4014 0.4516
[ Hysteresis || Excitation |[Excitation]| I [ E [ Ratioand || Coil |[Secondary|[  Test
loop || curve data || lata curve || phase error | | Resistance || b || evaluation
Test time: 2011-04-10 16h3 Tmm34dsec Report model
Test address: WIUTHAN Operator: Unknow |
Make Report
Test company: HYDL Test code: 001994 L
Run State: Offline View saved test resulis Test item

T'est setting Run test

Figure 5.3 Excitation curve compare
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The panel of excitation curve is as figure 5.3. The content of excitation curve panel includes
follow items.

1) Excitation curve

2) Knee point voltage and current

3) Knee point show check box. If the box is checked the knee point would be marked on
the curve. Otherwise there is no mark on the curve.

4) Excitation curve analysis buttons and data show panel. If excitation curve analysis
check box is checked there is vertical line on the excitation curve. The voltage and
current value which is the same position as the vertical line would be showed on the
top panel.

5) Excitation curve compare with saved curve. The saved curve could be load to current
results panel when “read saved curve” button is clicked. Both the two curves are
drawn on the same scope as figure 5.3. We can find the exact change in transformer
excitation curve by this function. The saved curve would be cleared when “clear

saved curve ” is clicked.

CT Analyzer—V2(1.21.107)

System | | Language | |Transformer|
Setting GBS xR Setting

New test Save Open | Data Output Help
H Secondary comes

¥ Times of pri-- eSS

Curve title 61.95
S8Error curve
[] Data analyze e
6. 46
38.72
30. 98
23.23
15.49
T.T4
0.00
0.000 4.348 8.695 13.043 17.3%0 21.730 26.085 30.433 34. 780 39.128
| Hysteresis || Excitation | Excitation Error cieve || Error || Ratio and Coil secondary Test
loop curve data curve data | _curve || phase error | Resistance || burden || evaluation |
Test time: 2011-04-10 16h3 Tm34sec Report model
Test address: Unknown Operator: Unknown i
|Make Report
Test company: Unkunown Test code: 000000 i

le State: Offline View saved test results Test item

e PN 1=

Figure 5.4 Error curve
4 Error curve data and error curve

There are error curve data and error curve results when the accuracy of CT is set to be
IEC60044-1 protection type. The panel of error curve data and error curve are showed as
figure 5.4 and figure 5.2. There is no knee point in error curve.

The X coordinates of error curve is maximum burden value allowed. The Y coordinates of error
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curve is the times of rated primary current. If the value of secondary burden over than the

maximum value in error curve the ratio error of sample CT would over than 10%(or 5%).

5 Ratio and phase error

The ratio error, phase error, turns ratio, turns ratio error and polarity would be showed on the

panel as figure 5.5 when ratio and phase error or CT analysis test is end. The definitions of

parameters in figure 5.5 are described as table 5.9.

CT Analvzer-V2(1.21.107)

S System Language Transformer
Ne st : e
‘ ew tes ‘ ‘ Save ‘ ‘ Open ‘ ‘ Setting ‘ G5 aﬂ_‘:ﬁ) Setting Data Output Help
CT Test condition and standards Twmn ratio and polarity
Rated P1i cmrent 1200.0 | A  Rated Sec cmrent |1_| A Twmn ratio {199.04: 1 | CT Polarity

Standard [EC60044-1/GB1208 | Frequency 50 Hz

Ratio and phase error at rated burden

Rated burden |5.00 | olun Power factor |1.00 ‘

Twrn ratio e1ror i0.48% | ;Same polarity (-) ‘

Ratio and phase error at work burden

Work burden 15.00 olun Power factor Il.l]l]

1% rated Ratio Phase £ 1% rated Ratio Phase 2
curent error(%o) error(Inin) curent error(%o) er1°or(Inin)
P 1% -1.02%% -82.72' 4 1% -1.02% -82.72"
5% -0.15% -36.93" 500 -0.15% -36.93"
120% -0.03% |-25.79" 20% :-0.03% -25.79"
| 50% 0.04% |-19.27" 50% ;0.04% -19.27"
| 100% 0.07% -14.61' g 100% 0.07% -14.61' 4
1 120% 0.07% -13.40" 120% 0.07% -13.40"
| Fxt100 0% 0.070% L1461 2 Ext100 00 l0.0704 14,61 v
Hysteresis || Excitation | Excitation Error curve E1ror | Ratio and Coil Secondary Test
loop curve data curve ‘ data H curve “ phase erTor ‘ Resistance burden evaluation
Test time: 2011-04-10 16h37m34sec Report model
Test address: Unknown Operator: Unknown L
‘Make Report

Test company: Unknown

Offline View saved test results

000000

Test code:

Test item

BE o Amga|

Test setting ‘ ‘ Run test ‘

Figure 5.5 the results of ratio and phase error

Table 5.9 Ratio and phase error results panel

Parameters name

Description

Rated primary current

Response for turns ratio error calculation

Rated secondary current

Response for turns ratio error calculation and test procedure

control

Standard

Response for ratio and phase error calculation

Test frequency

Response for ratio and phase error test procedure control

Turns ratio

Turns ratio measured

Turns ratio error

Turns ratio error. Calculated by ( Turns ratio measured-Rated
current ratio) /Rated current ratio. Rated current ratio= (rated

primary current/rated secondary current)

Polarity

The polarity measured of current connection. The polarity is

either same polarity(-) or reverse polarity(+)
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Rated burden

Rated burden marked in nameplate. It is response for ratio and

phase error calculation

Power factor of Rated

burden

Power factor of rated burden. It is response for ratio and phase

calculation

Ratio and phase error in

rated burden

Ratio and phase error which are calculated by rated burden

Work burden

The actual burden connected to the sample CT secondary circuit

Power factor of work

burden

Power factor of work burden. It is response for ratio and phase

calculation

Ratio and phase error in

work burden

Ratio and phase error which are calculated by work burden

6 Coil resistance

Panel as figure 5.6 would be showed on LCD if the button of coil resistance is clicked when CT

analysis is end.

CT Analvzer-V2(1. 21.107)

System Language Transformer
Setting ‘ (icig_é"_"ﬂéﬁ) BEthug Data Output

Test results at current temperature

Test current i0.510

Test voltage |U.3265

| A Test temperature i32.6 Celsius degrees
J AY Coil Resistance 50-6395 ohm

Reference value at 75 Celsius degrees

— N
Reference temperature ‘75.0 | Celsius degrees Coil Resistance |0.7410 ohm
Hysteresis || Excitation | Excitation Error curve Error Ratio and Coil Secondary Test
loop curve data curve data curve phase error ||Resistance burden evalnation
Test time: 2011-04-10 16h3 Tm34sec Report model
Test address: Unknown Operator: Unknown
Make Report

Test company: Unknown

Run State: Offline View saved test results Test item

ot =

Test code: 000000

Run test

‘ Test setting ‘

Figure 5.6 the results of coil resistance

The parameters definitions in coil resistance panel are as table 5.10
Table 5.10 results of coil resistance

Parameters name

Description

Test current

The current applied to CT secondary caoll

Test temperature

The actual atmospheric temperature of test start

Test voltage

The DC voltage measured from CT coil
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Coil resistance

Coil resistance in test temperature

Reference temperature

The reference temperature marked in CT nameplate

Coil resistance in reference | The formula for coil resistance in reference temperature is
temperature o
R =Rx(Q+TK (T .-T_))

Kcopper is the temperature factor for copper material

7 Excitation parameters and evaluation item,

The panel of excitation and evaluation item is showed as figure 5.7. The excitation result items
are different for different accuracy CT. Please refer to Chapter 6 for detail information.

The evaluation result items are showed in bottom list box of figure 5.7. The evaluation items of
CT analysis are constructed by different single item evaluation result. If one of the evaluation
items is fail the item would be marked in red color. The final evaluation passes only when all
single item evaluation pass. Please refer to chapter 6 for detail definition of evaluation for

different accuracy CT.

CT Analvzer-V2(1.21.107)

. System Language Transformer
‘ New test ‘ ‘ Save ‘ ‘ Open ‘ ‘ Setting (%Jﬁfg}ég%) ‘ Setting ‘Data Output ‘ Help ‘

| Calculation parameters Value Calculation parameters Value

4 6.6 _‘ Secondary loop time constant at work burden 0.682s
?El‘l\)l‘ at ALF in rated burden 999 %o | Saturation conductor Ls 3mH
;Accu.l‘aty factor ALF at work burden :_6.6 TUn-saturation conductor Lin _‘3.92H
Frror at ALF in work hunlel{ 199.9% jRBmanenm flux KJ j93.!]%
Secondary loop time constant Ts at rated burden |0.682s

#*

| Evaluation item Evaluation standards Results
et U S - :r2cy factor ALF in nameplate 100 | Fail

Ratm error at 100% rated current at rated burden(0.07 %) Maximum error 3.00% Pass

| Accuracy factor ALF at work burden 6.6 |>Accuracy factor ALF in nameplate 10.0 | Fail

Ratm error at 100% rated current at work burden(0.07%) Maximum error 3.00% Pass

v

Evaluation standardsIEC60044-1/GB1208 10PClass

CT evaluation fail

Hysteresis | Excitation || Excitation Error curve Eiror Ratio and Coil Secondary || Test
loop curve data curve data cmve phase error ||Resistance burden evaluation
Test time: 2011-04-10 1613 Tm34sec Report model 1
Test address: Unknown Operator: Unknown
Make Report

Test company: Unknown

Offline View saved test resulis

Test item

Test code: 000000

[ o - A=

‘ Test setting

‘ ‘ Run test ‘

Figure 5.7 Excitation and evaluation results panel
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5.3 CT ratio and phase error measurement

5.3.1 Parameters setting for ratio and phase error test

The panel of ratio and phase error test is the same as CT analysis test. Please reference to

chapter 5.2.

5.3.2 Test procedure for ratio and phase error test

The connection and test procedure is the same as CT analysis test except excitation curve
measurement. There is no excitation test in ratio and phase error test. The typical procedure
for ratio and phase error test is as follow:

Coil resistance test->Degaussing first->Degaussing second-> Accuracy voltage
regulation for ratio and phase error measure-> Rough voltage regulation for ratio and
phase error measure

1) If the parameters of saturation is set to be non-automatically the procedure of
degaussing first would be ignore.

2) If the saturation of CT is low the procedure of rough voltage regulation would be

ignore

5.3.3 Ratio and phase error results

The panel of ratio and phase error results is the same as CT analysis test. Please reference to

chapter 5.2.

5.4 CT coil resistance measurement

There is no parameters need to be set except CT ID in coil resistance test. Analyzer injects a
0.5A DC current to CT secondary coil when coil resistance test is started. The coil resistance
value would be stable when coil was charged to saturation. The test records the coil resistance,

current temperature, test current and coil voltage when the test is end.
The results of coil resistance test include coil resistance in current temperature, actual test

current, actual coil voltage and coil resistance in reference temperature. The results panel of

coil resistance test is the same as that in CT analysis test.

5.5 CT polarity test

There is no parameters need to be set except CT ID in polarity test. Analyzer injects a AC
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voltage to CT secondary coil when polarity test is started. Both the primary and secondary coil
voltage would be sampled at the same time. The test would be end when primary voltage
reached a threshold value or secondary voltage reached to the maximum value.

CT Analyzer—V2(1. 21.107)

. | System Language Transformer
New test Save S o : Data Output Hel|
‘ : ‘ ‘ ‘ ‘ Setting (ESER Setting o P
L]
Same polarity (-)

Hysteresis || Excitation || Excitation Error curve Error Ratio and Coil Secondary Test

loop curve data curve data curve phase error || Resistance burden evaluation
Test time: 2011-04-10 16h35m26sec Report model
Test address: Tnknown Operator: Unknown

Make Report

Test company: Unknown Test code: 000000

Run State: Offline View saved test results Test item

‘ Test setting ‘ ‘ Run test ‘

Figure 5.8 Test results of polarity test
If there is a normal end in polarity test the result would be either same polarity (-) or reverse
polarity (+). The abnormal end conditions are as follow:
1) The testis stopped manual
2) There is wrong connection in primary and secondary
The test result would be same polarity if the phase difference in primary voltage and
secondary voltage is less than 90 degree. Otherwise the test result is reverse polarity.

The results panel of polarity test is showed as figure 5.8.

5.6 CT secondary burden test

5.6.1 Parameters setting for secondary burden test

The parameters which are applied to CT burden test include test current, test frequency and

CT ID. The panel of secondary burden setting is showed as figure 5.9.
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Parameters zetting for CT zecondary burden meazurement

Connection of CT secondary burden measurement

Power Out

=

Sample
CT ID Tner
whity |

CT

?.

A CT Secondary

Burden Rated Sec current
Primary econdary ©1A

'Y

| || |[CTPrimary

Rated frequency

CTAnalyzer ‘

Figure 5.9 Parameters setting for secondary burden test
The definitions of those parameters are as follow:
1) Test current
Test current is that the RMS value of current which would be injected to CT secondary
circuit.
2) Test frequency
Test frequency is that the frequency of test current which would be injected to CT
secondary circuit. There are 50Hz and 60Hz for selection in test.
3)CTID

It is construction of saved file name.

5.6.2 The test procedure for secondary burden test

The test current is divided to be two range in secondary burden test. The current value and
measurement range are as follow::

1) Test current 0.5A (RMS), measurement range 0~80ohm

2) Test current 0.25A (RMS), Measurement range 0~160ohm

Analyzer would inject a AC0.5A (or 0.25A) constant sine current to CT secondary circuit
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when secondary burden test is started.

5.6.3 The test results of secondary burden test

The results panel of CT secondary burden is showed as figure 5.10.
CT Analyzer—-V2(1. 21.107)

e System Language Transformer
New test Iy SEERr
‘ ! s ‘ ‘ Save ‘ ‘ Open ‘ ‘ Setting (ﬁji g;@ﬁ) Setting Data Output Help
Rated secondary burden
Rated secondary burden IS.(](] ‘ VA iS.OU ‘ ohm Rated power factor il.l](]
Secondary burden measurement
Test cunrent (RMS) ‘0.500 A
Test voltage (RMS) ‘0.953 ‘ V  Test Frequency 50 | Hz
Secondary burden ‘1.906 ‘ VA  Power factor |1.00 |
Secondary complex resistance 1.906 ‘ ohm
Hysteresis (| Excitation || Excitation ErTor carve Exror Ratio and Coil Secondary Test
loop curve data curve data curve phase error ||Resistance burden evaluation
Test time: 2011-04-11 15h26mS2sec Report model
Test address: Unknown Operator: Unknown
Make Report
Test company: Unknown Test code: 000000

Run State: Offline View saved test results Test item

‘ Test setting ‘ ‘ Run test ‘

[ o - AmBa|

Figure 5.10 Test results of CT secondary burden test

The results parameters of CT secondary burden test are as table 5.11.
Table 5.11 Test results of CT secondary burden test

Parameters name Description
Rate secondary | Rated secondary burden showed in VA mode
burden

Rated power factor Power factor of rated secondary burden

Test current The RMS value of test current

Test voltage The RMS value measured from CT secondary loop.
Test frequency The frequency of test current

Work burden The burden value measured from CT secondary loop.

It is showed in VA.

Work power factor Power factor of work burden

Work resistance The resistance of work burden.

It is showed in ohm
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5.7 PT Coil resistance measurement

The parameters setting panel of PT coil resistance test is showed as figure 5.11. There are two
parameters need to be set in this test. PT ID in PT coil resistance test has no effect in test
control. There are three selection items for test current. Please select right current according to

sample resistance range.

Connection of coil resistance measurement

PT ._‘ Sample transformer

CT Secondary paranleters
PT Primary

PTID
|Guanshank0u |

Primary or
Secondary

Test current

CT Primary
PT Secondary

CTPT Analwvzer
Ok

Figure 5.11 Parameters setting for PT coil resistance test
The results of PT coil resistance test include coil resistance in current temperature, actual test
current, actual coil voltage. The results panel of coil resistance test is the same as that in CT

coil resistance except resistance in reference temperature.

5.8 PT polarity test

There is no parameters need to be set except PT ID in PT polarity test. Analyzer injects an AC
voltage to PT primary coil when polarity test is started. Both the primary and secondary coil
voltage would be sampled at the same time. The test would be end when secondary voltage
reached a threshold value or primary voltage reached to the maximum value. The results
panel of PT polarity is the same as CT polarity test.

If there is a normal end in PT polarity test the result would be either same polarity (-) or reverse

polarity (+). The abnormal end conditions are as follow:
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1) The testis stopped manual
2) There is wrong connection in primary and secondary
The test result would be same polarity if the phase difference in primary voltage and

secondary voltage is less than 90 degree. Otherwise the test result is reverse polarity.

5.9 PT secondary burden test

5.9.1 Parameters setting for PT secondary burden test

Para.leters setting for PT secondary burden measurement

Connection of PT secondarv burden measurement

Sample
PT ID rmer

PT ._ ‘Guanshankou

CT Secondary
PT Primary Rated frequency

'Y

CT Primary
PT Secondary

CTPT Analvzer

Ok

Figure 5.12 Parameters setting for PT secondary burden test
The parameters which are applied to PT burden test are rated secondary voltage, test
frequency and PT ID. The panel of PT secondary burden setting is showed as figure 5.12.
The definitions of those parameters are as follow:
1) Rated secondary voltage
The value measured by analyzer in PT secondary loop is complex resistance. And then
analyzer calculates the burden by rated secondary voltage and the resistance measured.
The unit format of PT burden in analyzer is VA. The formula of burden calculation is that
Vrated*Vrated/R.

Vrated is the rated secondary voltage R is the mod of complex resistance measured.
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2) Test frequency

Test frequency is that the frequency of test voltage which would be injected to PT
secondary loop. There are 50Hz and 60Hz for selection in test.

3)PTID

Itis a part of saved file name.

5.9.2 The test procedure for PT secondary burden test

Analyzer injects voltage to PT secondary loop when test is started. The test would be end in
one of the follow two conditions:

1) The current of circuit reach at 0.2A

2) The voltage of analyzer output reach at rated secondary voltage of PT

The results panel of PT secondary burden test is the same as CT secondary burden test.

But there is no rated burden value showed in PT burden test.

5.10 PT ratio test

PT ratio test is different with CT ratio test. There is no ratio error and phase error measured in
PT ratio test in analyzer. Only turns ratio, coil resistance in PT primary and polarity would be

measured in PT ratio. The parameters setting panel of PT ratio test is as figure 5.13.

Parameterz setting for PT turns ratio measurement

Test standards

Power Out

"ol

PT
Burden |CT Sec/PT Pri Rated Pri voltage PTID
10000.0 « v IGuansllankou
Secundary% Primary . Rated Sec
O— 50.0 g v

CT Pri/PT Sed

CTPT Analwzer

9

Figure 5.13 Parameters setting for PT ratio test
1) PT ID is a part of saved file name
2) Rated primary voltage and rated secondary voltage are applied to calculate the standard
turns ratio and turns ratio error of PT.
3) Test standard. Different test standard in PT ratio test would get different test procedure.

If IEC60044-2/GB1207 has been selected analyzer would measure the primary coil resistance
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firstin ratio test. It is mean that the sample PT is an inductive voltage transformer.

If IEC60044-5/GBT4703 has been selected analyzer would not measure the primary coil
resistance in ratio test. There is no coil resistance in primary of capacitor voltage transformer.
Please set right test standard for sample PT before test is started.

The test results panel of PT ratio is as figure 5.14. Only turns ratio, turns ratio error and polarity

would be showed on this panel.

CT Analyzer-V2(1. 21. 107)

000000

Test code:

. System Language Transformer
New test = g
‘ § ‘ ‘ Save ‘ Open ‘ Setting (% ﬁﬁt#) Setting Data Output Help
CT Test condition and standards Twrn ratio and polarity
Rated Pri voltage i1l]l]l]l].l] A\ Twurn ratio ‘9999.5 14: 100.000 ‘
Rated Sec voltage [100.000 A Twn ratio error  0.00%
Standard i]IE.Cﬁﬂl]M-ZfGBlZl]T | PT Polarity ;Revel'se polarity (+)
Hysteresis || Excitation || Excitation E1rror curve Eiror Ratio and Coil Secondary Test
loop curve data curve data curve phase error | Hesistance burden evaluation
Test time: 2011-04-11 15h26m52sec Report model 1 WORD t
Test address: Unknown Operator: Unknown
Make Report

Test company: Unknown

Run State:

Offline View saved test resulis

Test item

|z 2 - Kmiga|

‘ Test setting ‘ ‘ Run test ‘

Figure 5.14 Test results of PT ratio
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5.11 Make word test report

You can make word test report in analyzer when it is in “view results” or “View saved

results” work state. Also this word report could be made in computer application offered by us.

The format of this word report is MS word 2003. The header and footer of word report

showed as figure 5.17.

CT amlrserseport

C'T analyse test report

Test setting

Testtime: 20110327 11acmbisec

Test address: WITHAH

Test canpary- HYDL

Operator: Tiilbauwnar Test code: 001994

2 Test resulis

CT parameiers

Dlaroxfa chmer
CTmodel:

CT ID': wwhiy
Fated Priomrent: 200048 Rated Sec omrent: 104

Test Frequency- 60.0Hz
Test standands . TECA0M4- LIGE 1205
Awmacy class: 10F Class

ERatio and phase ervor at raied burden{Raied burden L2VAPower facior 100}

%% Fated P aomat Fatio emem) Phiace emormin)
1% -0.95% ST aAE
5% 0.21% -14 61
20 0. 300%, -5
0% 0.42% 4w
100%, 0. 42% EERE
120%, 0.43%, R
Exe 100 .0%: 0.42% BRI
+ ERatio and phase exvor at work hurden(\Work burden 0.2 VAPower facior 1.00}
% Fated Pri ammet Fatio emer®:) Phiace emmormin)
1% -0.95%, RO ES
5 0.21% -14 .41
CI IE:I EFPOERI

Figure 5.17 CT analysis test word report
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6 Evaluation and nameplate guess

6.1 Evaluation

6.1.1 Definition of evaluation

The definition of evaluation is that compare the test results with the limit of selected test
standard. The evaluation is passing if all the test results meet the requirements of selected

standard. Otherwise the evaluation would be failure.

Lots parameters of CT are associated with the secondary burden. So the test results would be

different if the secondary burden connected to CT is different.

The evaluation module has 3 modes for selection. They are evaluation noting, evaluation for
work burden only and evaluation for both rated and work burden.
1) The evaluation procedure would be closed if evaluation nothing is checked.
2) If the evaluation for work burden only is checked. Analyzer compare test results
calculated in work burden only with selected standards. The results calculated from rated
burden would be ignored. If all those parameters meet the requirements of selected
standards the final evaluation would be passing. Otherwise the final evaluation is failure.
3) If the evaluation for both rated and work burden selected analyzer would compare both
test results calculated in rated and work burden with selected standards. If all those
parameters meet the requirements of selected standards the final evaluation would be

passing. Otherwise the final evaluation is failure.

6.1.2 The item and pass condition for evaluation

The items of evaluation are different for different accuracy transformer. The detail information

of evaluation items is as table 6.1 to table 6.5.
Table 6.1 Evaluation for IEC60044-1 measurement CT

Accuracy ltems Pass condition

0.1 class 1) FS 1) FS measured<=FS rated
2) Ratio and phase error in 2) Ratio errorin 5% Is <=0.4%
5%,20%,50%,100% rated Ratio errorin  20% 1s<=0.2%

secondary current in 25% and 100% | Ratio error in 100, 120% Is <=0.1%
rated burden or work burden Phase error in 5% Is<=15min
Phase errorin  20% Is<=8 min

Phase errorin 100, 120% Is<=5min
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Is: Rated secondary current

0.2 class 1) FS 1) FS measured<=FS rated
2) Ratio and phase error in 2) Ratio error in 5% Is <=0.75%
5%,20%,50%,100% rated Ratio errorin  20% 1s<=0.35%

secondary current in 25% and 100% | Ratio errorin 100, 120% Is <=0.2%
rated burden or work burden Phase error in 5% Is<=30min
Phase errorin  20% Is<=15 min

Phase error in 100, 120% Is<=10min

0.2S class 1) FS 1) FS measured<=FS rated
2) Ratio and phase error in 2) Ratio error in 1% Is <=0.75%
1%,5%,20%,50%,100% rated Ratio errorin 5% 1s<=0.35%

secondary current in 25% and 100% | Ratio error in 20,100, 120% Is
rated burden or work burden <=0.2%

Phase error in 1% Is<=30min
Phase error in 5% Is<=15 min
Phase error in 20, 100, 120%

Is<=10min
0.5 class 1 FS 1) FS measured<=FS rated
2) Ratio and phase error in 2) Ratio error in 5% Is <=1.5%
5%,20%,50%,100% rated Ratio errorin  20% 1s<=0.75%
secondary current in 25% and 100% | Ratio error in 100, 120% Is <=0.5%
rated burden or work burden Phase error in 5% Is<=90min

Phase errorin  20% Is<=45 min
Phase error in 100, 120% Is<=30min

0.5S class 1) FS 1) FS measured<=FS rated
2) Ratio and phase error in 2) Ratio error in 1% Is <=1.5%
1%,5%,20%,50%,100% rated Ratio errorin 5% Is<=0.75%

secondary current in 25% and 100% | Ratio error in 20,100, 120% Is
rated burden or work burden <=0.5%

Phase error in 1% Is<=90min
Phase error in 5% Is<=45 min
Phase error in 20, 100, 120%

Is<=30min
1.0 class 1) FS 1) FS measured<=FS rated
2) Ratio and phase error in 2) Ratio error in 5% Is <=3%
5%,20%,50%,100% rated Ratio errorin  20% Is<=1.5%
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secondary current in 25% and 100%

rated burden or work burden

Ratio error in 100, 120% Is <=1.0%
Phase error in 5% Is<=180min

Phase errorin  20% Is<=90 min
Phase error in 100, 120% Is<=60min

3.0 class 1 FS 1) FS measured<=FS rated
2) Ratio error in 50%,120% rated 2) Ratio error in 50% Is <=3%
secondary current in 50% and 100% | Ratio errorin  120% Is<=3%
rated burden or work burden

5.0 class 1 FS 1) FS measured<=FS rated

2) Ratio error in 50%,120% rated
secondary current in 50% and 100%

rated burden or work burden

2) Ratio error in 50% Is <=5%

Ratio errorin  120% ls<=5%

Table6.3 Evaluation for IEC60044-1 protection CT

Accuracy ltems Pass condition

5P class 1)ALF 1) ALF measured>=ALF rated
2)Ratio and phase error in 100% 2) Ratio error in 100% Is<=1%
rated secondary current 3) Phase error in 100% Is<=60min

10P class 1)ALF 1) ALF measured>=ALF rated
2)Rated errorin 100% rated 2) Ratio error in 100% Is<=3%

secondary current

5PR class 1)ALF 1) ALF measured>=ALF rated
2)Ratio and phase error in 100% 2) Ratio error in 100% Is<=1%
rated secondary current 3) Phase error in 100% Is<=60min
3) Remanence factor kr 4) Kr<=10%

10PR class 1)ALF 1) ALF measured>=ALF rated
2)Rated error in 100% rated 2) Ratio error in 100% Is<=3%
secondary current 3) Kr<=10%
3) Remanence factor kr

PX class 1) Turns ratio error 1) Turns ratio error<=0.25%

2) Accuracy limit voltage Ek
3) Accuracy limit current le
4) Dimension factor Kx

Coil resistance in 75 Celsius degree

2) Ek measured>=Ek rated

3) le measured>=le rated

4) Kx measured>=Kx rated

5) Coil resistance in 75 degree

<=Rated value in nameplate
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Table 6.3 Evaluation for IEC60044-6 CT

Accuracy ltems

Pass condition

TPS class 1) Turns ratio

2) Accuracy limit voltage Val

3) Accuracy limit current lal

4) Symmetric short current factor
Kssc

5) Coil resistance in 75 Celsius

degree

1) Turns ratio error <=0.25%

2) Val measured>=Val rated

3) lal measured <= lal rated

4) K*Kssc measured>=K*Kssc rated
5) Coil resistance in 75 degree
measured <= rated value in

nameplate

TPX class 1) Ratio error in rated current
2) Phase error in rated current
3) Peak instantaneous error
4) Kssc*Ktd measured

5) Coil resistance in 75 Celsius

1) Ratio error in Is<= 0.5%

2) Phase error in 1s<=30min

3) Peak instantaneous <= 10%

4) Kssc*Ktd measured >= Kssc*Ktd

rated

degree 5) Coil resistance in 75 degree
measured <= rated value in
nameplate
TPY class 1)Ratio error in rated current 1) Ratio error in Is<= 1.0%

2)Phase error in rated current
3)Peak instantaneous error

4) Kssc*Ktd measured

5) Coil resistance in 75 Celsius
degree

6) Remanence factor kr

7) Secondary loop time constant Ts

2) Phase error in Is<=60min

3) Peak instantaneous <= 10%

4) Kssc*Ktd measured >= Kssc*Ktd
rated

5) Ts measured <= 30% rated in
nameplate

6) Kr<=10%

7) Coil resistance in 75 degree
measured <= rated value in

nameplate

TPZ class 1)Ratio error in rated current
2)Phase error in rated current
3) Kssc*Ktd measured

4) Coil resistance in 75 Celsius
degree

5) Secondary loop time constant Ts

1) Ratio error in Is <=1.0%

2) Phase error in Is <=180min

3) Kssc*Ktd measured >=Kssc*Ktd
rated

4) Ts measured <= 30% Ts rated in
nameplate

5) Coil resistance in 75 degree
measured <= rated value in

nameplate
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Table 6.4 Evaluation for C57.13 measurement CT

Accuracy Items Pass condition
0.3 class Ratio error in 10%,100% and Ratio error in 10% 1s<=0.6%
RF*100% lIs in rated or work burden | Ratio error in 100,100*RF% Is<=0.3%
0.6 class Ratio error in 10%,100% and Ratio error in 10% Is<=1.2%
RF*100% lIs in rated or work burden | Ratio error in 100,100*RF% Is<=0.6%
1.2 class Ratio error in 10%,100% and Ratio error in 10% 1s<=2.4%
RF*100% lIs in rated or work burden | Ratio error in 100,100*RF% Is<=1.2%
Table 6.5 Evaluation for C57.13 CT
Accuracy ltems Pass condition
C class 1) Vbmax measured 1) Vbmax measured >=Vbmax rated
2) Secondary current Isec in Vbmax | (If the value of Vbmax rated is
3) Ratio error in 20*Isn missing analyzer would set the value
4) Ratio error in Vbmax rated to 20*Is*Rated burden)
2) Isec measured >=20*Is rated
3) Ratio error 20*Isn<=10%
4) Ratio error Vbmax rated<=10%
Isn rated secondary current
K class 1) Vbmax measured 1) Vbmax measured >=Vbmax rated
2) Secondary current in Vbmax 2) Isec measured >=20*Is rated
3) Ratio error in 20*Isn 3) Ratio error 20*Isn<=10%
4) Ratio error in Vbmax rated 4) Ratio error Vbmax rated<=10%
5) Knee point voltage>= 70% Vbmax
rated
T class 1) Vbmax measured 1) Vbmax measured >=Vbmax rated

2) Secondary current in Vbmax
3) Ratio error in 20*Isn

4) Ratio error in Vbmax rated

2) Isec measured >=20*Is rated
3) Ratio error 20*Isn<=10%
4) Ratio error Vbmax rated<=10%

Isn rated secondary current

6.2 Calculation of excitation parameters

One of CT analysis results panels is excitation and evaluation panel. The evaluation results

and excitation calculation parameters are listed in this panel. The excitation parameters for

different CT accuracy are listed in table 6.6, table 6.7 and table 6.8.
Table 6.6 Excitation calculation parameters for IEC60044-1

Parameters

Description

IEC60044-1measur

IEC60044-1
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ement CT Protection CT
V-kn Knee point voltage \ \
I-kn Knee point current \ \
Ek Accuracy limit voltage for PX \
le Accuracy limit current for PX \
FS Instrument security factor \
ALF Accuracy limit factor \
Kx Dimension factor for PX CT \
Ls Saturation inductor \ \
Lu Non-saturation inductor \/ \/
Ts Secondary loop time constant \ \
Kr Remanence factor \/ \/
Ktd Dimension factor \/
Table 6.6 Excitation calculation parameters for IEC60044-6
Parameter | Description TPS TPX/Y TPZ
s
V-Kn Knee point voltage \ \ \
I-Kn Knee point current \ \ \
V-al Accuracy limit voltage for TPS \
[-al Accuracy limit current for TPS \
Kssc Symmtric short current factor
Eerror Peak instantaneous error in Emax \
Emax Maximum EMF v
Ls Saturation inductor \/ \/ \/
Lu Non-saturation inductor \/ \/ \/
Ts Secondary loop time constant \ \ \
Kr Remanence factor \/ \/ \/
Ktd Dimension factor \/ \/

Table 6.8 excitation parameters calculation for C57.13 CT

Parameters | Description C57.13 C57.13 protection
measurement CT CT

V-kn Knee point voltage \ \

I-kn Knee point current \ \

FS Instrument security factor \

ALF Instrument security factor \

Ls Saturation inductor \/ \/
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Lu Non-saturation inductor \
Ts Secondary loop time constant
Kr Remanence factor \

6.3 Definition of knee point and excitation curve

The definition of knee point and excitation curve is different for different test standard. The

detail information for knee point and excitation curve are as table 6.9 and table 6.10.
Table 6.9 Definition of excitation curve for different standard

Standard name

Y coordinates

X coordinates

IEC60044-1 Secondary terminal voltage in | Excitation current in RMS
RMS
IEC60044-6 Secondary EMF in RMS Excitation current in peak
value
C57.13 Secondary EMF in RMS Excitation current in RMS

Table 6.10 Definition of knee point for different standard

Standard name

Definition of knee point

IEC60044-1 The point that excitation current(RMS) rise rate over 50%
when the voltage rise rate is 10% in excitation curve

IEC60044-6 The point that excitation current(Peak value) rise rate over
50% when the voltage rise rate is 10% in excitation curve

C57.13 The point that the positive cutting angle is 45 degree in

excitation curve for C57.13 ANSI45 standard.

The point that the positive cutting angle is 30 degree in
excitation curve for C57.13 ANSI30 standard.

6.4 Nameplate information guess

The function of nameplate information guess is that get part of nameplate information from test

results when nameplate is unknown. The information could be guessed include rated primary

current, rated secondary current and accuracy class.

The guess logic for analyzer is as follow:

1) If the value of rated secondary current is unknown analyzer get the value from the

coil resistance measured. If the coil resistance in 75 Celsius degree is less than

the threshold value the rated secondary current would be 5A. Otherwise the rated

secondary current is 1A.
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2) If the value of rated primary current is unknown analyzer get the value from the
turns ratio measured and rated secondary current. The primary current of CT is
the 1, 10,100 or 1000 times of 5,10,12,15,20 ,25,30,40,50,60and 75A.

3) Guess the accuracy of CT

First analyzer guesses the transformer core type from the saturation voltage value. If the

saturation voltage of CT is less than the threshold value the core of CT is measurement.

Otherwise the core of CT is protection.

If it is protection core analyzer guess the accuracy class as follow procedure.

1) If the test standard is IEC60044-1 analyzer set the accuracy according to follow step
and evaluation for all the steps. The first class which passes the evaluation would be
set to be the accuracy of the sample CT.

5PR->10PR->PX->5P->10P

2) If the test standard is IEC60044-6 analyzer set the accuracy according to follow step

and evaluation for all the steps. The first class which passes the evaluation would be set

to be the accuracy of the sample CT.

TPY->TPX->TPZ->TPS

2) If the test standard is C57.13 analyzer set the accuracy according to follow step and

evaluation for all the steps. The first class which passes the evaluation would be set to be

the accuracy of the sample CT.

K->C->T

If it is measurement core analyzer guess the accuracy class as follow procedure.

1) If the test standard is IEC60044-1 analyzer set the accuracy according to follow step
and evaluation for all the steps. The first class which passes the evaluation would be
set to be the accuracy of the sample CT.
0.1->0.28->0.2->0.5S->0.5->1.0->3.0->5.0

2) If the test standard is C57.13 analyzer set the accuracy according to follow step and
evaluation for all the steps. The first class which passes the evaluation would be set
to be the accuracy of the sample CT.
0.3->0.6->1.2
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7 Accessories list

7.1 CTPT analyzer standard configuration

Table 7.1 Standard configuration for CTPT analyzer

Name qty | Description

Host 1

3M mask cable 2 Test cable for power out and CT secondary connection
10M mask cable 1 Test cable for CT primary connection
Grounding cable 1

Big test pliers 2 One red and one black

Test gasket 4 Two red and two black

Test pin 4 Two red and two black

Test pliers 12 Three red and nine black

Short connection cable 1 Including six connection terminals
3A fuse 3

Power cable 1

Accessories bag

Production disk

Include Analysis application and instruction manual

Instruction manual

Inspection report/Warranty card
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Appendix A the principle of low frequency excitation test

The voltage frequency of excitation test could be low than power frequency as it described in
IEC60044-6 standard. So that the capacity of test source is achievable and also the insulation

of secondary terminal of CT is safety. The formula of flux offered by IEC60044-6 is as follow:

¥ () = [[Uer (t)— RerIer (0]t + ¥, (A1)
0

R CT : Stand for secondary coil resistance
U CT : Stand for secondary terminal voltage
I CT : Stand for secondary current

YO : Stand for initial flux

Y(t): Stand for flux in time t

The definition of EMF is as follow:

U (t) =U 7 (t) — Rep I o (1) (A2)

If U C (t) is a sine signal:

U.(t)=U,, si.ill[a)r+£] A i(‘I’m smat) =¥ sin(mf—:—i) (A3)
2 dt dt 2
. 2
Ugy =Zim 28 _ s (AD)
V2 v 2

The f in formula is the frequency of sine signal. We can get the conclusion that the core voltage
is proportional to the frequency. So just cut down the test frequency we can get the excitation

curve of high saturation voltage CT in low voltage.
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Appendix B 10% error curve calculation

The main contribution of ratio error in CT is excitation current lext. The current convert from
primary to secondary is constructed by vector sum of lext and secondary current Ist. So the
value of primary is not equal to N*Iset(N is the turns ratio). We define the error curve line error

value as follow.

= ,
5=£>{1GG=—?>{1DG (B. 1)

I 1 I 1
Relay protection system require that the error is less than 10%. So we can get formula B.2

and B.3 if the power factor of burden is 1.0.

I, =101, (B.2)

I1,=9I, (B.3)

M is defined as the times of rated primary current. K is the turn ratio of CT

g =T _ Kx 101, -
Iy Kxly Iy
E E

Zy,=—12-Z,=—L1_7, (B.5)
I, ~ 91, °

1M Maximum short circuit current in primary

11N Rated primary current

I2N Rated secondary current

Z2 Secondary coil resistance

EO EMF in secondary coil of CT

ZB Secondary burden

We can calculate the error curve according to formula B.4 and B.5. The X coordinates of

the curve is secondary burden. The Y coordinates is the times of rated primary current.
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