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REFH Security Assertions
5 Warning:

® IRALRIFEIEEL T SAES . BRERAMERAE N G 2 A ) 2 A ER

® Keep instruments, probes and operators in a safe distance of the high voltage part.
® URIENT L AN

® Follow the local safety rules rigorously.

® M H BRI, AFHATIE.

® Don’t make the measurement when there is lighting storm nearby.

o UIZIEMEREH INUOT 20 (R Sgshelimady) A0 s (b i) s
#I7E CEamindo) RTI s

® Be sure not to interfere with the instrument during the measurement by mechanical ways(eg.

Shaking or knocking), electrical ways(eg. Increasing voltage), physical ways(eg. Heating).
®  MSLEIRIEIAST IR AR BN -
® Don’t operate the instrument or the attachment in the explosion environment.
o ZREANETH/ HCAEBKEMN, WRFHEEL SEBHE, BRAKRAFIHITYEE.

® Users have no rights to maintain the instrument by yourselves, if necessary, please contact us

to carry out maintaince.

® IHMNHZAT, N SRS e T R A ) SR, DL RS e BE K
ANSpiE !
® Before turning on the instrument, first users should connect the landing terminals and the

ground together with landing wires to make sure that it won’t do harm to the instrument or

operators.
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1. F=aatifik

1. Product overview

GTPD-2C 3R S BCE AT (AT fa A 9 JR A A& 2K I A B SR SEIL A B — A 1k
RERC AL RGN B e A 3, AR SERAUL R A I B A e HLA AR B T T IR
A CLE S8 T PO N AT v I & A (O P ST R sy R BRI =, B AU = TR
ICRIABEROR s SRR 2R BIE 0 il T BUE AR E 5 PR ORI VR 5 Rl il 2o
I E BRI, AR AR PRAE BB SO R IR & R XUETE R ARG, TFT filfs
B, RGREETEE, HERIR. REGLGEEEH TIFENEOR . B THEOR. midf(E 5 R 5%E
PR SE it 80715 5 A B R R BBk, 5 BURIFRTEC R K B Sl & A 234 .

The GTPD-2C digital partial discharge tester (hereinafter referred to as PD) is a new
generation of high-performance digital PD measurement and analysis instrument, which is
implemented by new technology. It is an alternative product of the traditional analog PD instrument.
Anti interference technology of its various original so that you can accurately measure under the
condition of strong interference; friendly user interface and high-speed sampling and refresh rate,
with analog PD instrument visual effects; analysis, waveform records provided means to make you
very easy to judge the nature of discharge; automatic recording and processing of test data that will
soon be able to generate and test report; double channel embedded system, TFT touch screen, the
system is stable and reliable, low failure rate. The system uses computer technology, analog
electronic technology, high-speed signal acquisition technology, advanced digital signal processing

and graphic display technology to complete partial discharge automatic measurement and analysis.

AJFIACK ] WINDOWS R FNIRAET 6,0 UL HUEFME . B, 1E5Ziin, —4E.
=B 7 LA RS AL T . Q-V-F —4ERFPERT, mIiaS it — A i s v s 1) JRy JUBk o
TEARIN & WSS i AT e T ABEAT B T B A, AERORGLIT o, A XA {EiL, il 360°
Jigke ,  VAE G T- PR B IS . 28I R LA 2 BOR,  R] RS 2R AR i 5 ) B
AT (R, A R T E T . SEEE RIS o B A PR RT DA oM BRAR T R T
LN, AR EIER SN RBUE S (A7), al Uy b A R U E S
Ko AEDTRIETETN, REMEMEHAT I LR, A, STl — 4k, =4k
B S7R . 7o R Guid ] LLST BN B OR A7 B B, DR AT T B2 1] ) PR Bt L AL 20 A7



The discharge device uses WINDOWS series operating platform, can choose the ellipse,
straight line, sine wave display, 2D and 3D graphics analysis and spectral window and Q-V-F
window on the static three-dimensional characteristics, a frequency voltage test and partial
discharge pulses with measurement, observation and analysis. It can be operated by digital window,
at any phase, single window and double window are chosen, ellipse is rotated at 360 degrees in
order to avoid the influence of interference on measurement. Multichannel measurement and digital
differential technology can flexibly make up the pulse polarity identification or balance
measurement circuit, and effectively suppress the interference pulse signal. The advanced spectrum
analysis can effectively reduce the background interference. A multichannel input channel, which
can be boosted by six sets of signals (extensible), can easily be used to analyze the source of the
signal. In the operation platform of the whole Chinese character, the frequency band selection, the
gain transformation, the spectrum analysis and the two-dimensional and three-dimensional graphic
display can be conveniently carried out. In addition, the system can also print or save single
graphics to save continuous time graphic data for analysis.

A JRBAGE VG . ATk RE R BORYERE S 805 58 2R & [ bR IEC270.
[E Kbl GB7354-2003 (= #BALHE &)  (Partial Discharge measurements) 1 { Hi 77 % 5
TR R B ) DL 417-91 bR 2K

The discharge device applicable scope, test method, test circuit, technical performance
parameters fully meet the national standard, the international standard IEC270 GB7354-2003
"measurement of partial discharge (Partial Discharge measurements)" and '"requirements"

guidelines for the measurement of partial discharge of power equipment DL 417-91 standard field.

2.5| T
I1. Quoted Standard

IEC60270  Jr 85 il &)

IEC60270 / Partial Discharge Measurements
IEC6067.11 {FNAZ 5% )

IEC6067.11 / Dry Type Transformer
IEC60885-3 (HE R 4%6, Ha. 45 Jmy JEt 3 )
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2.

IEC60885-3 / Whole Extruded Cable Partial Discharge Tests
GB1094 (H 254D

GB1094 / Power Transformer

GB1207 FiH H /)

GB1207 / Potential Transformer
GB12706.4 {77 FL A5 FH 06 2R )

GB12706.4 / Power Cable Attachment Test Requirements
GB/T3048.12 ( H1Z% L 45 HL I RE 1056 75 32 Rl Tt )
GB/T3048.12 / Cable Electrical Performance Partial Discharge Tests
GB/T16927 iy B B 5 A

GB/T16927 / High Voltage Test Technique

GB/T7354 J=) s v i &)

GB/T7354 / Partial Discharge Measurements

GB1208 FLJL /AR )

GB1208 / Current Transformer

DLA417 (HL 77804 = B A B I & 5 0D

DL417 / EPU Partial Discharge Measurement Guides

BRARSH

II1. Technical Parameter

2AEESED, —AMMEREN

2 electric signal interfaces, 1 external synchronization

Number of interfaces

interface
RFEREE 12bit
Sampling accuracy 12bit
EEY# 60dB. 50dB. 40dB. 30dB. 20dB. 10dB. 0dB. -10dB }&

Range changing 8 14



60dB. 50dB. 40dB. 30dB. 20dB. 10dB. 0dB. -10dB, totally
8 types

Range of measurement

80k-200kHz. 40k-300kHz
80k-200kHz. 40k-300kHz

frequency
RERARLM R E

5%
Nonlinear error in the

5%
range
=2 0.1pC~100000pC
Measurement range 0.1pC~100000pC
RGP 0.1pC
Sensibility 0.1pC

PR A RTEE 6pF~250uF
Capacity range of the O6pF~250uF
measured product

30 FL PRV 50~400Hz

Frequency range of test 50~400Hz

power

ST VNI 7 TFT H R il fiim 2o B

Display screen 7" TFT true color touchable LCD screen

TR 800X 480

Resolution 800480

VI ERAT fik 256MB DDR2, HNigfr M4

Physical storage 256MB DDR2, RAM

SD RA7fi# PRIC 4G I, WM 32G, H T AR D s S B 2

SD card storage £



Standard 4G card, can be upgraded to 32G, using to save test

records and test data.

RS232 15 PC ML AL 44
RS232 Use of synchronizing the transformation interface with PC.
USB FIANE AR, LR AMER S s
USB Use of external mouse, keyboard and other USB devices.
G AC 220V
Power mode AC220V
SR EREE AN 2 % BNC #H, ATESHA
Electric signal interface 2 BNC interfaces, use of signal input.
SMA #z11 SR
SMA interface External synchronization interface.
SD R fit# AR BRCR SR 32G (9 SD
SD card interface Can insert the SD card of maximum 32G.
g 11 CIENES
Network interface Expandable
P SR
Landing button External landing
CPU F: 4 533MHz
CPU Basic frequency 533MHz
Ry WINCE6.0
System WINCE®6.0
5 FH A SR P
-20C & 45C

Operating environment

temperature

-20C t0457C

FAEA BRI

-20C % 60°C




Storage environment -20C to 60°C

temperature
R KX %X 350mm X 245mm X 175mm
Size Length X width X height: 350mm X 245mm X 175mm
HE 5.8kg
Weight 5.8kg
3. RFHIpK

IV. System constitution

BT

Impedance

REHEK &
G

GTPD-2C KTammmuuy Calibration

GTPD-2C ¥
ES L
FEAR A
GTPD-2C

pulse

generator
FAE L L

Calibration

Digital PD

tester
connecting
line

[Fi il HEL 28

Calibration

cable




4.1 BERETEBAETEN

4.1 Partial discharge tester host

Kl 4-1 GTPD-2C J5 itk
Figure 4-1 GTPD-2C back panel

HLET G

Power switch

AC 220V
AC 220V

USB #H, AIoMERbrtaL, LARIMER S

USB interface, use of external mouse, keyboard and other USB devices

[ 25 3

Interface of synchronization debugging.

SD ~#8, mldAGH KSR 32G ) SD R

SD card interface, use of maximum 32G SD card

RS232 #11, FF5 PCHLIA DA

RS232 interface, use of synchronizing the transformation interface with PC

P, ATy

Network interface, expandable.




SMA 11, AhFEZE N

SMA interface, external synchronization interface
CH2 R 5N, HTEShA

CH2 input signal interface, use of the signal input.
CHI fF 5Nz, HTEShA

CHLI input signal interface, use of the signal input.
AR, AR

Landing button, use of external landing.

0 i@ 1S

[ —

4.2 SEANETT
4.2 Input Unit

BN ITHI S 9 RLC &Y, 52— FhiiERR YT, A5 R R SR, BAAHs Rk
MARGE . AR ALK, ERNFEIBCRE S, PMEESENRARIT, P
TRUE 205 1) R

The input unit structure is RLC type, it is a kind of tuning impedance with high sensibility,
used in normal partial discharge measurement. The input unit is divided into many types, when

detecting weak discharge signal, we should choose the right input unit to make sure the sensibility

@
@—‘
@

P 4-2 JEA Sy N\ LTI AR 7 5

Figure 4-2 Basic input unit panel

adequate.

o]

(©) | Output

||
11
1

l,

Input Cai | ‘fiug - Qutput

K 4-3 i N\ 5T R BUR &

8



Figure 4-3 The principle of input unit

Cx J: Ck

Detecting impedance
Kl 4-4 RLC A% N\ 570 ken il e i Sz S5 R0 B s = OFIZD
Figure 4-4 The detecting circuit and equivalent circuit of RLC type input unit
(Parallel connection)

BN FIT R

@ The principle of input unit

1) tniEl 4-4 firzr v RLC B N\ o0 B ARG [m] i J S5 R0 %, e Cx 9l A, Ck
NREGHA . P — RS, 1 Cx P = A — AR B R AR A u, A
Ck M & 2 AR IT b, [IEgml 2 A — Bkt i T, JRJBOSCRE Ik i LA i N 507G 7 A B ik
MEEER, TORI . BORHE RSB, wir] DU GE R e i) — A S E (FER
R Q) .

1) As figure 4-4, it is a detecting circuit and a equivalent circuit of RLC type input unit, Cx is
the sample capacity, Ck is a coupling capacity. When it is discharged, there will be a instantaneous
voltage variation between sample Cx, if it couples to the input unit through Ck, there will be the
pulse current I come into being in the circuit. Partial discharge meter can detect, amplify and
display the pulse voltage information generated by the pulse current through the input unit, so that
we can measure some basic parameters of partial discharge.(Main parameter is the discharge of
electricity ‘q’.)

RELHEA 9 RLC B N LGS RO B, Bt — /& Lm. B Cm. HFH Rm JFECHE
B, AT A TAER, Cx. Ck. Lm iR, AT B BB IRE k. wFEa
WA SC(E LR Lm, HA Cm R/, TR AT 200, 5 er iy o] i B 8 4IRS v
FE DN B 22 450 A0 2 T DA P (R 00 [ % PR AR FL 2 Ct v 7E B A\ BT T R (Ct RSB ),
e Rk 8 2 0 v ) B R S

The dotted line frame in the figure is the RLC type input unit equivalent circuit. It is a parallel
circuit that consist of the inductance ‘Lm’, the capacity ‘Cm’, the resistance ‘Rm’. When the

9



detecting circuit works, there will be a pretty high resonant voltage come into being in the input unit
and Cx, Ck and Lm will be resonant. Select the appropriate input unit (mainly considering
inductance Lm, capacitance Cm is very small, the calculation can be ignored), the resonant
frequency detection circuit falls within the measurement range of the measurement system (for
testing resonant capacitor Ct circuit falls on the input unit tuning capacitor (Ct) range), can achieve
enough sensitivity high.

Kl [ BR R AR £ =1/224LmCr

Detecting circuit resonance frequency f=1/ 27\ LmCt

IR Ct=Cx*Ck/(Cx+Ck)

Resonance capacity  Ct = Cx*Ck/(Cx+Ck)

2) HNER TG AT 3 g P B BTNl B P RS, P BE AT LU 2 AT e -

2) The input unit can be divided into two types: balanced impedance and common impedance,

there are many functions of balanced impedance:

0
Input @—‘ | C@ Output
O,

Kl 4-5 s N T AROR = B
Figure 4-5 Balanced input unit panel
OAYIL E i, @Gk, @NHIH A .
‘(D is the beginning of the first, ‘@)’ is the center tap, ‘@)’ is the end of the first
P48 U B [ B A A -
The usage of balanced detecting circuit:
—HAEQ, HBREG, O, SR RGN E R, AR E BT IiaE .

One input connects to ‘1), the other one connects to ‘@)’, ‘@)’ connects to the ground, this is

the balanced detecting circuit and it can improve the ability of the anti-interference.

fEAEEMASLTTER (APEEED -

Use as the common input unit (Unbalanced circuit):

10



BINME SO, OfH, ZMEQNS, P A\ 50 nT DUEyE s A\ B oot

Input signal connects to ‘D’, ‘@)’ connects to the ground, ‘@)’ is ignored. Balanced input unit
can be used as common input unit.
FRNER R BENRBES (ERMAET) -
Detect the sample voltage and the discharge signal simultaneously (Partial voltage input unit)

BN, NI A g, AT LA I b i e s AR T

Input interfaces ‘)’ and ‘(3 connect to the capacitive voltage divider circuit, it can detect the
sample voltage and the partial discharge signal simultaneously.

3) HIANEICHIILFE:

3) Selection of the input unit

A 12 NSNS, BN A P A (CE ) RVE ], el B ) SR
HLZE Ct VAR TR S LA (CO)RIYE L, A2 DA 2 Il B ) 0K

There are 12 independent input units, each input unit has a range of the tunable capacity (Ct’),

if the value of the resonant capacity in the detecting circuit is in the range, it may satisfy the
selection requirement of the measurement.
MRAEAL & HL A C Al B Cx AR IS A B R B2 Ct, NI SE SR TC P 5
According to the value of the coupling capacity Ck and the sample capacity Cx can estimate

the value of the resonant capacity Ct so that we can confirm the unit number:

R 1 AN R ITEARSHR

Sheet 1 Independent input unit technical parameter sheet

L p B K HEIR(RMS)
YN AT o A |
I A Ct ] Maximum current(RMS)
e | T — —
. Tunable capacity o | ECETYN R E TN
Input unit Sensibility
Ct Unbalanced Balanced
No. Unbalanced input
input input
1 6pF-25pF-100pF 0.01pc 30mA 0.25A
2 25pF-100pF-400pF 0.02pc 60mA 0.5A
3 100pF-400pF-1500pF 0.04pc 120mA 1A
4 400pF-1500pF-6000pF 0.08pc 250mA 2A
5 1500pF-6000pF-0.025uF 0.15pc 0.5A 4A

11



6 6000pF-0.025F-0.10uF 0.3pc 1A 8A
7 0.025uF-0.10pF-0.4pF 0.5pc 2A 15A
8 0.10pF-0.4pF-1.5uF 1.0pc 4A 30A
9 0.4uF-1.5uF-6.0uF 1.5pc 8A 60A
10 1.5uF-6.0uF-25uF 2.5pc 15A 120A
11 4.0pF-15uF-60uF 5.0pc 25A 200A
12 15uF-60uF-250uF 10pc 50A 300A

e — Bl IR e i LR B IS LRSI, e 2 SRR T, I S R L
S LR TR, B FE 3 ST, A NAR IR AR, I FE 4 ST,

Tips: when detecting the oil-immersed current transformer or oil-immersed voltage transformer,
we should choose No.2 input unit, when detecting the epoxy resin current transformer or epoxy
resin voltage transformer, we should choose No.3 input unit, when detecting small transformer, we
should choose No.4 input unit.

L &= 27 TN

@ Zero mark input

Thrf N Foo CBIAMADDAE) AR R BRI R SR AL BE A, xRl Rl SR AT
FIAHEEH], SMEEARIAR, RGAIHAL T AN AR AN A R, H ISP A b
BOR, O] DURIJE Ry 78 e k1 Ik P IR AR G 65 o

As the phase datum of the partial discharge detecting system, Zero mark input unit(Also called
external synchronization module) plays an important role in identifying partial discharge and
anti-interference. When inputting the external zero mark, The phase of the system can be
synchronized with it strictly, there is also no frequency interval requirement. So it may work in with
non local-discharge series resonant power supply

AR TE Y. ZEI 102380V, 30Hz<>300Hz.

Input range of external zero mark: AC 10<>380V, 30Hz«>300Hz.

FESEBRAS Y, AT DK RS YR B R 20 e 2R PR 2 100380V FHEANERF T, WRAE
B AN B H0AR EE, AT DA RN e A Y s
In the test, the test can be supply voltage divider to 10 ~ 380V and zero access standard unit. If

the ratio of the divider is input on the screen, the voltage of the test power supply can be measured

12



directly.
& BN BT RE

@ The principle of partial voltage input unit

Partial pressure detection impedance.
C1

S | |
c

—

P 4-6 [ g 0 6 g TSR 1 36 F I PR 2 2 7 i 1

Figure 4-6 Partial discharge and test voltage detecting circuit simultaneously

C1 Detectina impedance

T

]

P 4-7 AL B =) TR A 2 e s = I
Figure 4-7 Partial discharge detecting circuit

73 e FUHR N BT ] LSE BN R T Be -

Partial voltage input unit has following functions:

MEF: CLEMEGHRAEMN, HAmEmARIT; C2. C3 A .

Detecting partial discharge: C1 is used as coupled capacity, the right side is connected to the
input unit, C2 and C3 are ignored.

WERBHEE: C1 A TRk b, (i) Ra i .

Measuring test voltage: The right side of CI1 is connected to the upper side of single-pole,
double-throw switch, and it is used as the common voltage divider.

FIRUERBRNRKEE: Cl AHEETUMAQ, IR B HatRAG,
LRI, FTAR I /5 204 C2 8L C3, @B TR FIT RIS F R 23 EAL.

Detecting partial discharge and test voltage simultaneously: The right side of C1 is

13



connected to the impendence input ‘(D)°, the upper side of the single-pole, double-throw switch is
connected to the impendence input ‘(3)’. When measuring test voltage, we may choose C2 or C3
according to the requirement, ‘3’ is connected to the host through the zero mark input unit(Also

called external synchronization module).

4.3 BOtERK AR R

4.3 Calibration pulse generator

it
Model

HCPD-02 HCPD-03 HCPD-04

fan HE Bk B TR
Upper side of output <30nS

pulse

Lower side of output
>100uS
pulse

ot LR

Quantity of output

10pC, 50 pC, 50 pC, 100 pC, 200 | 1000 pC , 2000 pC ,
100 pC, 500 pC | pC, 500 pC, 1000 pC | 5000 pC , 10000 pC

electricity

QU W=E RS
Pulse repeating 50Hz-1000Hz

frequency

B 4 P9 FHL
Internal output <100Q

resistance

5. EHNIhEE

V. Host function

5.1 BAIEE

5.1 Basic function

5.1.1 i ISERER

5.1.1 Test files management
R TBARYE B IR, ARG, Bl g r sl s, sSHE RN

14



MR, DRSS, DUEROAS I B 5 A B RO K

Users can use system software to set the test file for every single test according to your
own requirements, fill the detecting illustration and save the test data in order to match with
the test.

BPAE KRB, RS AR IRE” WIEHE, REHNFIESRERER,
()i 7] P36 51 R HEAT 28 AR A0, it ilie s 32 b AN e, w5 (s
IS ERTVRA NS ERSW A v SN R SR TS R RS Lk EE S EPS I

When users start software first, The system will appear "test settings" dialog box, to
remind users to fill in the information of the test, can be used to test the list view and delete a
test, click the test when a test list, information of the test area will display the corresponding
test information, test project area will display the relevant information of test items.

WRAR R DO AZ L, ANELH SRR S, RG] DLERGE d L BN
FE queik_test.db3, PRiIETE TS B KIAE A . 58 0T H Rk FH BRI & T

If you click the Cancel button and do not establish your own test files, the system
software can also quickly set up the default database qucik test.db3 to ensure that the storage
of test data is completed. The test project will use the default options.

A AESD- R LAl H S CLORAFEE, il

The software will create a storage directory in the SD card to save the data, for example:

W45 . HCPD

Test name: HCPD

DU 0 Y5 A7 8 42 4. Storage Card\ {56 & #\HCPD\

The test data storage path is: Storage Card\ Test management\HCPD\

T ARSI iR G Kt 8 L — 1t 1) 5 sCORAE DL B A 2 8], A D s AR A7 s
FESQLiteitd Zarf, L& AR Bk M

All test data are saved in binary mode to save storage space, and all recorded data are
stored in SQLite database, so as to prepare report generation.

MAA R G AT AR E A EESD R, SDR&KSCHF32G, AT LLF H BIPCHL#
178 A . P SLBE T AN R et AT I8 B2 70 Bt .

The test data are stored in the SD card with this system, and the SD card is most
supported by 32G. It can be exported to the PC machine for backup. Historical data can be

loaded into the system for tracking and analysis.
15



G R B X T HE -

Test setting dialog box:

Test Settings

Test List Test Info

Test Name quick_test

Tezt People

Equipment Name

K 5-1 BlI6 B E X 1A

Figure 5-1 Test setting dialog box

A ERSHYIRE )R, RdrE TR .

When all the above parameters are set up, the test is determined by clicking.

File System Anti-interfere| Record Browsing Display Mode| .
Settings _|nce Settings | [WEWIEN | Record
B 5-2 sl ik e E

Figure 5-2 Click the button to make test setting

CRIA R AR LB ATIRE TR BT, R mide & 5-2 9 SOpF2 a1 B
LI

The ‘test file’ dialog box can be opened in the stop running state, just clicking on the file

button control in Figure 5-2.

16



5.1.2 REREERENO

5.1.2 Software Main Interface

& Function
Anti-interfere| Record Display Model Button Area -
e nce Settings | [T (Wave ]

Channel
Information
Area «

Channel
Wave and Setting
Statistic Area »
Displaying =}
Area -
Channel
Information i : 1.t [
Area -
. ull foorr o 60dB Fu\l oo
% 8% Inf 136 B7% =
Channel I e System
State Bar -
U cocociveiete s mipymiises @i BETEETE

K 5-3 E5tH
Figure 5-3 Main Interface

> IHhEE#41IX Function Button Area

FEFERMEIRAFIE, KREE. RGERE. ITIHBE. dx. MR, B
U4 DL AR B D BE

Main function of Start/Stop, Test Setting, System Setting, Anti-interference Setting, Recording,
Records Browsing, Display Mode Changing and Quit.
> J@IEfEE[X Channel Information Area

EER Y s X R R S B TE R A R RS . KR SRR S
SHIKO L BCRREL TP ERS OTE R BRIt E N0 .

Top displaying area mainly displays sensor state, discharge level, gain spillover (% appears
with spillover), discharge times, window state(display window quantity) of current channel.

NERE SRR X EE R R HUTPUR SR H AEEAHEIRES, R ARy, RS
N

Bottom area mainly displays anti-interference and channel calibration state, not calibrated with
X and calibrated with V.
> JEIEEH|X Channel Setting Area

FE RN AR (B L W

/

FEfEs. BEELSUY. REERELLE (&
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) RPOE Bl CBFE “PO8 LGt BRoR X7 55 KIB00 BoRnga ok ) s #r h ag
.

Channel setting area mainly do with gain control (gear), gain display, channel information
description, sampling full amplitude proportion (range), wave displaying zoom( including wave
displaying zoom bar beside the ‘Wave and Statistic displaying area’) and frequency domain
analysis.
> ERASGTHEERKX Wave and Statistic Displaying Area

BV 4R = 4R SR X

Wave, 2D and 3D picture displaying area.
>  REGIRAEZ% System State Bar

WRAFMRES : IR AR R PRI RIE R G THE S, [ 8 H Tk S 2%
#.

Record saving state: Notice current saving of wave record or statistic record and notice total
quantity of records.

RGN IE] . BoR HT RS H WA

System time: Display current system date and time.

fi AR Som i A 7 30, T DRAIE Z GERR s ik A 7 IR A

Synchronization mode: Notice current Sync-mode to ensure the correct using according to

Sync-mode.

5.1.3 RFRE
5.1.3 System Setting

System settings

ation

Impedance H

H Calibration Ca ation

Elliptic Rotating  hon| ENSCEVSNE] Ol <0k - 300k

1

About... Confirm Cancel
K 5-4 RGWE
Figure 5-4 System Setting
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> KFf Sampling
a) fil kUi BAFEZN. SRERARR AN AR BRI =Fhr
Synchronization mode: Internal synchronization, external synchronization and software
synchronization (default).
b) FDHR: KRG TR (50Hz~400Hz)
Synchronization Frequency: System running frequency (50Hz~400Hz) .
» 7~ Display
a) Wi WRE AT, FEFEL. IESZAIRERE =F07 2ok BRI Y .
Display mode: In wave mode, it has Line, Sine and Ellipse to display time domain wave.
b) “PEYRE: o N K EEE T2 (N RUDYIERRTE2IRED .
Average times: Display average of N times data(N is selected times)
> i3 Record
a) EFNLT: [VPIFREALE, [ P E e,
Auto Recording: v means auto record, Dmeans not to auto record.
b) WfaERE: HACFIT R, C AR, AN s
Time interval: Intervals of records with auto recording opened, unit is s.

> Y Gain Setting
a) EZHEA: [VPIRRE A e, [ DAk g ans.
Auto adjust: v means auto adjust gain, Dmeans not to auto adjust gain
b) LB SREEEL b, e T B R Ak 3B U R TSR A B B RS L D 4 o
Up threshold: Percentage of Sampling. If it’s higher than threshold it will move to lower
magnification when set times is reached.
c) NB: REEWHE A, 8T L EE I A 2B OB [ O Es A AL D)4 .
Down threshold: Percentage of Sampling. If it’s lower than threshold it will move to higher
magnification when set times is reached.
d) RE: KA L
Times: Period times of sampling.
» KT...About...
BIRA FME B RAAE B
Information of our company and software version.
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About

Version No.

fAll rights reserved.

Kl 5-5 T
Figure 5-5 About...
X RG I NEE, HSHECE R DRl E . X EMEEA NS
For the two channels of the system, the parameters can be set respectively. Parameters for each

channel are as follows:

> P& Setting

IR ERVON ST H RSB E A RN,

Impedance is default sensor and is not displayed in system setting.
> R #ECalibration

a) i vi: AJIEAF 5 N80k-200kHz. 40k-300kHz, BRIAHT % A40k-300kHz, 4H 7 75 ik
BEH AT SE, AT FETIR, TR, URGEE G, WREKIKE RN BRI

Frequency band: Selectable frequency band are 80k-200kHz, 40k-300kHz (default).Users can

manually select other frequency band and do the test when needed. Frequency band will be reset to

default if system is rebooted.
b) A i ARCHE I A% B X L AR HE AR
Value: Calibration value when input to calibrate.
c) Wi LA XS PHATUAT Ik A REAT e, IR W] HEAT I AL

Calibrate: This button is used to calibrate impedance and selected frequency band. Users can

also calibrate it at the scene.
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5.2 RERINAE

5.2 Advanced Features

5.2.1 FHBE
5.2.1 Switch the phase window
ERWIE RoRE BN, ATRLE PN BT & 0 HALED) o siThag, —

PRI ARG S L AR AL () T8, X I B AR N B AT 3, BURARIT i

Each channel waveform display window, you can simultaneously open two sub-windows at
different times (phase window). This function, generally used to avoid some of the phase
interference, the window within the window to read the waveform, hereinafter referred to as the

window.

> JF&E#4E Open the phase window operation

W RARHDCARBCE AL BIE B X ARG S0 E, 4% N WA 28 IOy, A 4620 W br 2
AR ERTRAR A, RSSO W RE. R DL ERAE R [F @ E T ME A
] —3HE i 2 R AL E . TERITEN, I X e R TR L, AT & oAk
ARALE IS, BRI RHRARGLE DN RRRTBOE R, RIS B X 3R A ET &4

Place the mouse cursor in the appropriate position in the graphics display area, press the left
mouse button, drag the mouse to another position while holding down to release the left mouse
button, you can form a red rectangular box frame of the baseline, that is, to complete the open
Window operation. In the same channel graphic display area, up to two phase windows, repeat the

above operation. When there is a phase window, the reading shows the maximum amount of

discharge in the phase window.

YW 100.0pC 1 01 100times/s | |

/“”"’“’*m“‘\\

Anti-interference: 1.%atic Calibration: +
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Kl 5-6 JFE#RAE
Figure 5-6 Window operation
a) KE#IE Close window operation

RPN ARAL B T, BURE SRS AR BCE AR MO R (LR A,
Ll bR e g, RIWTSRMNZ A e AN DAL DRI, BT T E R AE T Bk
PR AN AR AL BT H

Which phase window needs to be closed, the mouse cursor placed in which phase window
(red rectangle), click the left mouse button, you can close the window. In the presence of two

phase windows, a windowing operation may be performed to close the first two phase windows.

5.2.2 Bkt
5.2.2 Pulse analysis

AR b m] DA R B BEAT ko A, BN SRS (e vT LATEA 2R
FEICARS AT 0 M7 TSI R I

In the process of operation, users can do pulse analysis to discharge data which is to

check details of waves to analyze characteristics of discharge wave.

RUBWM™  100.0pC 1 O 100times/s | |

Gain 60dB -
B 5-7 JFARAL B I FREAT ki oA
Figure 5-7 Open window and pulse analysis
EHAT KA, B EIAT T G BT, IR MRALE, SRR BOR L
BEFTOFE O, RJa s & 5-7 o ot dAl,  BISERHT Ar S

To do pulse analysis, firstly open a window and only a single phase window. Select wave
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to be analyzed in to the window and press ‘Analyze’ button in picture 5-7 to pop up

Window analysis interface.

CH1 Open the window analysis

‘ t Zoom In

+ Zoom Out

*W\Eompress

Stretch

K 5-8 JFE DT
Figure 5-8 Window analysis

AT iRt 1R (E SR I ShAS4E T8, Wk A BB RUKT IS de R AR D Rg, fat sy
KA AL T, KA% Bl . kb oot i D AR R AL 1 U AR B R AN AR AL R IR 7K T
BoRe Rtk EoR X, JehRBEZ A5, R KPR AR T 4 DL O SR REREAT 4678, AT
SEELERE RS Bk 015 5 H A e T
Dynamic zoom-in and zoom-out is supported. Pulse left and right movement and horizontal
compression stretching function buttons are accelerated which will speed up when long pressed.
Pulse analysis window provides peak value displaying and sensor location discharge value
displaying. Click pulse displaying area, move cursor, and horizontally tense and compress to zoom

in and out, and this can quickly acquire and unfold the pulse signal.

5.2.3 SE SR
5.2.3 Spectrum analysis

FEE 5-8 rhmialy “HUs” FH AUEE A T . RS ik A & IR R
HRIF AT

Click ‘Spectrum’ to enter Spectrum analysis window. This is to analyze the spectrum of

wave in the pulse analysis window.
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CH1 Open the window analysis

w‘ . J

||I |

& 5-9 Sk o i i K
Figure 5-9 Spectrum analysis window
P/ [N S, AP AR 7 A & Rk b 20 B 7 1 2 TRl D4
Press[Spectrum][Time domain] button, to switch between the spectrum analysis window and

the pulse analysis window.

5.2.4 EEFRERBIELLHILAR B REE
5.2.4 View the full scale of sampling and display zoom

X R, AR TR IR LB fe s (Bl o ERIBESEAT
BAHRAXT B A0 LI R R, AR E AWM, R R AR AR s 2k R, b 245
TR R OAB RO R A IR, A Aa TR e Dy i MBS, sl MRERAR Dy
KA RBN RN T I 58 A PR TE X B IR 4 TR L TR R — o B

For sampling data, the software provides an indication of the full scale of the sampled data
(i.e., the range). In the wave mode for wave zoom ratio adjustment, there are two ways, click
adjustment and on the scrollbar adjustment. Enlarge module becomes grey when the zoom ratio
is the maximum value; Narrow module becomes grey when the zoom ratio is the minimum value.
Scroll bars are put in the same position for the convenience of users when comparing the two

channels.
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Change the zoom
scale scroll bar -

Lt 60dB l Full joorr
196 pass % Analyze
Info :

Sample full
scale «

Zoom in « Zoom out »

K 5- 10 SRAF s M A0 4 s L 451
Figure 5-10 Sampling full scale and scaling ratio

5.2.5 BiRET=hE

5.2.5 Data storage

FEMTHEEEPRIL pCAE ST SalBh 5 BE K. RIUIREFERIEFRIREL,
LRI 3 T U A T DA AR SR B R, A 2 i 1 LA

It is mainly used to view the waveform, pC value, spectrum analysis and test report
generation after the test. The system state bar shows the number of records, at this time the
channel description box can input the description of the number of times, such as the voltage

situation at that time.
»  FEhid3x Manually record

£ “RGWE” Flor “HINLR"BOIRIET IR . B2 SD R g A7 it Bt
AN R A HE SO, B

In the ‘System settings’ interface, the "automatic record" is changed to unselected. The
software will set up the storage database and the original data file in the SD card, for example:

I FN: HCPD

Test name: HCPD
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ME S A B N Storage Card\i 4 & FE\HCPD\#{ 4 \HCPD.db3
Record storage database: Storage Card\Test management\HCPD\Data\HCPD.db3
IO RIAEHE N Storage Card\iR 46 & F\HCPD\E#5\%d-%d-%d_%02d-%02d-%02d.dat
The original data of record: Storage Card\ Test management \HCPD\data\
%d-%d-%d_%02d-%02d-%02d.dat
HrF%d-%d-%d_%02d-%02d-%02d N 24 R s A7 I %)
%d-%d-%d_9%02d-%02d-%02d is the storage time of current record.
Ly G R RPNl QL P R E A E
The original data can be used to do time domain pulse analysis.
> Hzhid3 Automatic record
HAF AR “ KRG E” Fuhkd “ e ln]. ERERRCRRE: RIERS
e E S B shic S e e E S R S, RAF AR S T R AR A

5.2.6 JESICREIMS R &iE

5.2.6 Browsing record playback analysis and sending

BAF RO R o A EF DhRe,  J7 R 0 S S i F )5 A b2, R
I R AL R IR FE T

The software provides an analysis and viewing function for the record, which facilitates the
user's post analysis and processing of the recorded data, and provides a Bluetooth transmission

interface.

browse test quick_test the 1 record , total 24 records

K 5-11 il AH DR
Figure 5-11 Record view function
B CKA] HBNHRI, WATIB AN, AT A I Il AT Bk AT
The records can be played automatically, also can be viewed one by one, and can also be

located in a certain record for pulse analysis.
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5.2.7 5Bl th Mapping analysis

M 5-12 0 “CEORBEI 24, UIHRY IR 4B = 4R ER
Click ‘Display mode’ button in figure 5-12

Anti-interfere isplay Mode| .o
nce Settings Wave

5-12 oA FUAE I U] %
Figure 5-12 Display mode cyclic switching button
> JIEE Wave Mapping
FEGAET T AT B AT I & 07 o
Windowing analysis is supported in this mode.

Stop Anti-interfere| Record Display Mode|
| quick_test| nce Settings | [XERTEN

Gain 60dB i & Gain |50dB .v e
195 s "'\u"-."- A= .
Infa | F Infa

K 5-13 BB EIREA
Figure 5-13 Wave mode

> EEE (J84C D 2D Mapping (Finger print mode)
AN AR TSRO, BAIACRARAL, R EAIAS R EA TR AN [R] BT8R
In this mode, the longitudinal axis represents the discharge level, the transverse axis

represents the phase, and the different colors of the pixels represent different times of discharge.
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nti-interfere| Record |sp|a Mode
Sto| Close
- nce SettlngS - [PRPD |

1-Im eda 127.8pC 2 Im eda

An |nterference 1.5tatic C4 rat

e 60dB Full focr - it IFull foor o
195 Pass 195 B7%
Info | Info

& 5-14 fRorEE
Figure 5-14 Finger print mode

> R (N-®@) 2D Mapping (N-@)

I AR IBOR IR E, BRI, AR 2R A T R B OS5 EAT G i A AL 2,
LR TR VR e AR TR AR AL R 2R R

The longitudinal axis represents the number of discharges and the transverse axis represents
the phase. This mode processes and calculates several period partial discharge signals, and

reflects the relationship between the discharge times and the discharge phases.

Stop Anti-interfere Record |spla\_.nr Model o
msl nce Setungs

CH1-Impedance 122.2pC (H2-Impedance

Anti-interference: 1.5tatic Callbratlon 4

Gain 60dB Fillfean | Gain 60dB Fu" 2]
136 fas 1% B7%
Info | Info |

K 5-15 N-@ Eak
Figure 5-15 N-®mode

> 4R (Q-@) 2D Mapping  (Q-®)
28



IR TR ALK, BUIACRARNL, AR T R BB A5 S AT ge i Ak,
S Y SR B TR B R AR TR AR A R 9K AR

The longitudinal axis represents the discharge level, and the transverse axis represents the
phase. This mode processes and calculates some Zhou Bo partial discharge signals, and reflects

the relationship between the local discharge and the discharge phase.

- Anti-interfere D
Stop _ Record isplay Mode Close
[ quick_test| nce Settings | [ZEWTEN Q- |
ey T - -~ I N
i_ .

r

o

|
Anti-interference: 1.Static

Gain |60dB v| Fillfeon Goin |60dB v| Jrufaor
I f Ii 195 pacs 196 B7o6
nro 5

5-16 Q- K7
Figure 5-16 Q-® mode
> Z4EKEE (Q-@-T) 3D Mapping

AN AR KT, BERARARNL, Z BRI H], kA [F] B AR R il F K
FHIRANANED, A B AR IRACR IR AN [F] A 7 20 LB T RO AN R B E  ad ipe 2n] B
X PR, DA BB [ AR A R AR A5 = B3R A .

The longitudinal axis represents the discharge level, the horizontal axis represents the phase,
the Z axis represents the time, and the different colors of the pulse represent different discharge
levels. The right color identification represents the different colors used by the different
percentages of the longitudinal axis. The mode can distinguish between interference and

discharge, and the change of different phase signals over time.
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0% 0%
1] 0

ti-interference: 1.5tatic Callbratlon *

Gain 60dB i Gain 60dB Fu" oo
196 Pags 19 E79%

Info I Info I

Al 5-17 Q-®-T E#
Figure 5-17 Q- @ -T mode

5.2.8 FHEHDH

5.2.8 Interference suppression

FEIL 7y B it ) R A BCR I, TS SR E N RA AT R, R T IE S R K
TTCRAE S IR LS, AR R A AR . S8 P ik g6 1 A2 B g A PR IR TE S
AL RATTRER), R ELRGTPANHIE— KT, REA AT B P 70 R AR & v] B
1o BRI TR R AL ARGUEN AR RSN A TR T i

When measuring the partial discharge of the sample in the field, it is unavoidable that the
crosstalk of the interference signal is inevitable. If the magnitude of the interference signal is greater
than the magnitude of the discharge signal, the magnitude of the discharge can not be measured. For
the site of strong interference with this feature PDI increased the following a number of
anti-jamming measures.

1) TR IE W TR 15

Interference or abnormal discharge situation
() & AT B4

Object floating discharge potential waveform characteristics

R BT PR LE B0 A P A R PR B B B kP A 2 BRI AR TR, o B T
s, HEAEPAE LR, R, AREOE, RS, FIEEAE . A
BT 21— B AN 2 R, (E R A S I
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The amplitude appears in two quadrants in the positive and negative half weeks before the
voltage peak. The number of pulses and position are the same, appear in pairs. Discharge can be
moved, but the mutual spacing between them unchanged, the voltage increases, the root number
increases, the interval decreases, but the magnitude of the same. Occasionally, the voltage
disappears when it reaches a certain value, but dropping to this value reappears.

JEA s < Je 1) O T Bt A BT8O, TR B AT BE 2 T b M7 i e e Ak ) G A Al
BRED WATRETEREM A, T B A RA AL

Cause: Discharges due to interstitial gaps between metals. The gap may be between two

separate metal bodies on the ground (coupled by stray capacitances) or within the sample, for

example loosely shielded.

H o~

H

Kl 5-18
Figure 5-18
(2) AR B HEL 22 TSP B A
External cutting-edge corona discharge waveform features:

AR AR TEOHAN H AR 6 T ) — S J b, FFERAR I o A PRI AR R 0 o X6 R T i
JECRRK B S RIBE IR, EME(E AR, TR I .

The initial discharge occurs only for a half weeks of the test voltage and is symmetrically
distributed on both sides of the peak. As the test voltage increases, the number of discharge pulses
increases sharply, but with the same amplitude, and spreads to both sides.

JEA: R R AR A R . R TBCR IBUEE TR, SRR RimAl T, AR
JBCHEL EE BULAE 1~ o U 2R o Ak T 1 LA

Cause: High voltage tip or edge discharge in air. If the discharge appears in the negative
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half-cycle, indicating that the tip is at high voltage, if the discharge occurs in the positive half-cycle

then the tip is at ground potential.

& 5-19
Figure 5-19
() VBAAA Y JoE B 2R S HL R TBCRL TR R
Characteristics of the waveforms of the corona discharge in liquid medium

R BLE A B, WFR AR . B e El ke, (H—diEE
BORRC e DL, eSS F IS TR R (R, AN @ SRR — R TR i (A
%, JFHABEHRIEARL.

Discharge appears in two half weeks, symmetrically distributed on both sides of the peak. Each
group of discharge are equal intervals, but a group of larger discharges first appeared, with the test
voltage increases and the amplitude increases, not necessarily equal amplitude; a group of small
discharge amplitude equal, and Does not change with voltage.

B : Sk R BOA S . B AL B BLAE T, TR B A T R E
AN BAE SR, U A Ak T s LA

Cause: Insulating liquid tip or edge discharge. If a set of large discharges occur in the positive
half-cycle, the tip is at high voltage; if it appears in the negative half-cycle, the tip is at ground

potential.
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& 5-20
Figure 5-20
@) A REFIETE
The Interference graphics of poor contact

BT e MR AL SIS R B I, IR EREOAAE,  EAE S50 L R VAR PR TR
[ENT . BICAREANTEMW, (RS TRV Bl BTN, fEEZZEEm, 7B s R
—EEAEZEEE K.

Waveform characteristics: Symmetrically distributed on both sides of the zero voltage in the
experiments, the amplitude is roughly the same, but dropped to zero near the peak of the
experimental voltage. The waveform is rough and unclear, which appears under low voltage. When
the voltage is increased, the amplitude slowly increases, sometimes disappearing completely after
the voltage reaches a certain value.

JEEAL: SESG I g JE 5 e R A RIEMAIER fl; BOR RS0 M2 SR T I A R 3%
fil; ARG TE R T AE (DR FA AR e AR R ORI RO .

Reason: The junction of poor contact with metal and metal in an experimental circuit; Poor

contact of semiconductor particles in plastic cable shields.

?

K 5-21

Figure 5-21
6) AR T I
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The Interference graphics of thyristor element

BOVARs pl: ALEREE, B8R outh A — AL mS . Bl RS RN G SR R
SIEEREM, IR, KIS 2R A SO R T8, T AL .

Waveform characteristics: Fixed position, Each element produces an independent signal.
Circuit connected, The signal amplitude increases when the electromagnetic coupling effect
increases, When the test is pressed, the pulse signal will be widened with high frequency waveform,
thus occupying an increase.

JRRA: AR AR TR BT .

Reason: The adjacent thyristor element is running.

5-22
Figure 5-22

6) AkFds. HREE. MOLESEIMER TN

The actions interference of relay, contactor, glow tube, etc.

I =N TR S U A 1] B O i 7 s DA B

Waveform characteristics: distribute irregularity or Appear intermittently, has nothing to do
with the test voltage.

JRDA . NGRS SR AT Ak A8 e &8 S KT BT S A SR 7= A

Reason: recorder action of thermal relay, contactor, various spark tester or spark discharge lead

to the actions interference.
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& 5-23
Figure 5-23
M) T TR B
The Interference graphics of fluorescent lamp
BT s MR, IREKEUHE F Rk, A IE 5B R 30 A i A I 4
Waveform characteristics: Fence-like, roughly the same amplitude of the pulse, the two cluster

of pulse groups appear accompanied by positive and negative semi - wave symmetry.
JERA ST B

Reason: Fluorescent lighting

(®) TLLHE T TIEIE
The Interference graphics of radio interference
POV R IRAEA TR B 52, A f ook
Waveform characteristics: Amplitude modulated high frequency sine wave ,has nothing to do

with the test voltage
BI: T, [ HEE . BRI,

Reason: wireless phone, radio receiver, carrier communication etc.
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Kl 5-25

@ HEFHLTIRTIEE .
The Interference graphics of motor interference
BOVARS s TORBIIRIR R 3 20 A, BN B “l” Fig.
Waveform characteristics: The discharge waveform is evenly distributed along the elliptical

baseline, the single signal is shaped like a mountain
PSP A [ Eer v 1 N 22 I N/ et R 7

Reason: The motor with a commutator, such as the interference in the operation of electric fan

and hair dryer.

H
5-26
0 s Tk s I EDE .
The Interference graphics of high-frequency industrial equipment
P i SR, U BE BIEBOE R N .
Waveform characteristics: Continuous occurrence, only appear within half a week of the power

waveform
JR DAL SN A B AR 3R 0 A AT N A R PR P R R A B A

Reason: Induction heating device and Ultrasonic generator with frequency close to detection

frequency etc.
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D R AN TR R

The Interference graphics of core magnetic saturation harmonic

BOUKs R BURBCR KB EARG, HOEPAER L, IRERE R T Emag ok, A
I VE R, A EE.

Waveform characteristics: Lower frequency harmonic oscillation, appears in two half cycles

JRAR: GRS SRR G LS. IEBCETise . BB RGEE) WA= 4
1R o

Reason: various core equipment of Test system (Test transformer, Filter reactor, Isolating

transformer etc.) magnetic saturation lead to resonance.

f_‘—-—-%'l'ﬁkr‘ vy oL

- ™
\\MW,/

K] 5-28
2 HRRAE B3 7 LR 2h 1 T I

The Interference graphics of electrode moves mechanically in the direction of the electric field

POVAF Rl AERIS R QRSO B I 5 AR AN ORI L, (RME
FARE, TR 7 AR B, R 0G I N P A ik b AR VR A SR A ARG, BT i B i 0T, JF
RRE AT AR RIS 0T

N

Waveform characteristics: The Two discharge responses with peak symmetry are present only
on the half-cycle (positive or negative) of the test voltage Amplitude is equal, Pulse direction is
opposite, The two pulses are very close at the peak at the start voltage, Gradually separate as
voltage increases

JRR: HAREE sy OCHEEEmERK fERmfEH N Es).
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Reason: Part of the electrode (especially the foil electrode) moves under the action of an

electric field.

(13 I IR AIAR B H
Leakage traces and branch discharges

JEUAL: BhVG 14 bR i s 2 SR I BT 5 B B A TR 32 R A G T
FETR R A P ORI A B b e ot GRAIGAR s a5 PHZEZME . Mamadas. kR
RS ) SIANTBOR,  H F R IR I ik e 2 0 R ) 1 T T8 H v 2 e 5 2 ) A ik
i, HEA LR

Reason: Tainted insulation leakage or Insulation local overheating lead to carbonation marks or
branches of the channel. In the discharge test must ensure that other components in the test circuit
(test transformer, blocking coil, coupling capacitors, voltmeter resistance, etc.) are not discharged,
The commonly used method is to replace the test with the same non-discharge capacitor with the
same magnitude of capacitance or insulation structure in experiment, to see if there is any
discharge.
2) JEWEPL T Filtering for anti-interference

FEMIEZ AT, mFSEE P PG BRI, "N e AT g o, A TR E
SRBCE L, AT RENE SN T- PR G 3@ s, (RN A 2 s A HE, A Rz 28
e, FEIIR SR AT R B 2641 e 7R BRI v
If strong interference exists in channel before applying voltage, users can do spectrum analysis by
windowing. Check the main frequency of interference to select appropriate frequency band which
can suppress it. If this frequency band has been calibrated, then there is no need to re-calibrate it.
3) flEH T4 Static interference suppression

MR, R Bos e A BER T, I BB ARG A S 2, U n] R B 531
THT7e B 5-30 o CHI 20 1l A7 [ E AR AL T Pk ab o
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If strong interference exists in channel before applying voltage, and the phase is relatively
stable, choose static interference suppression. Example: stable pulse interference exists in CHI1

before applying voltage.

background
value -

Open the window
in the background
and read the
background
value. «

phase
interference -

Fixed
phase
interference

Calibration: +

e ’SOdB FUIIﬁ“..
196 pase J -

2018/3/13 12:46:50

K 5-30 CHI WHEAST IR

Figure 5-30 Before static interference suppression in CH1

=l
CH1 Anti-interference Settings

Antenna

M D'manic Interference

Gain |60dB EI

Info I

Kl 5-31 CHL HE&TiE
Figure 5-30 After static interference suppression in CH1
i Az b7 HHH, HERE T BUIRH) TS R A BORAL, KB E D BT ORI pC ERAF] “F
A7 PUEHM < ER” A, 3% D7 $%H, BERNZAZHIAR R R LR BN S %%
HARAFED AT . B4 R T LA i ST, DU BRER S .
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Press ‘Stop’ button, select wave area of low background noise, input pC value displayed in
upper area of wave window into ‘Up threshold’ of ‘Static’ anti-interference, press ‘Testing’ button
and this button will become ‘Save’, press ‘Save’ after several seconds. Static interference
suppression can be selected in the process to eliminate static interference.

T SRS IR TR 2 mE F N AR, &AM EIE ) BE T RN, #5 2 AN.
Note: Static interference suppression can be applied in several channels and threshold values may
be different which need to be tested respectively.

4) KL 14 40H| T4 Antenna gated interference suppression

I, S AhICL f i DL S e P AR R, R s T AN, an SRR e il
i % [ e NG5 B i S M) B e i, P DUR R &R T I PP i it

At the scene, all kinds of radio wave and discharge from other equipment are external
interference. If these interference can go into testing system and influent the testing, users can apply
antenna gated interference suppression.

B A EIEREARL (— oy CH2) , # &l 5-32 PR REIEIERE Y CH2, A HIAEAL
P&, HMEAE CH2 55 LUy CRTZAE T, 3 pCHE)S, AR “RE” 1

“EBT gmEAET . I, ke TR A CRARIE” , BIRIR] A OR 2 T
155 BRI O E AR F AR AL T8, R B b “ R E” F1“ J it ” Al & 4
XTHE 7 o

Firstly connect antenna to one channel (CH2 commonly), select CH2 for antenna channel in
picture 5-32, use phase window, select low signal area in CH2 (higher signals are interference), read
pC value and input it to ‘Up threshold’ in ‘Antenna’. In the testing, select Polarity and Hetero
polarity to use signals from antenna to eliminate same phase interference in other channels.

Deselect Polarity and Hetero polarity at the same time to make an interference comparison.
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l CH1 Anti-interference Settings

Channel Setting
Antenna anti-

interference -

Kl 5-32 RE AR BT IE
Figure 5-32 Antenna and polarity judge interference setting

UPAEEAE S AR R, wEE AR (0—£3601C) AN (0—+360C, 0CA
gD RTEARC M GEE, DMEEERAS R0, T7i0e: ¥ CHI WHHE I & 706, ek
Mo AT S B AR AL R, [RIERAS B W AR AL R, P B ER N AR HE
P 5 s 5 w7 WS = 275 i 7 W S

When differences exist in the two channels, special interference can be eliminated by phase
shift (0—=%360C) and broadening (0—£360°C, no broadening of 0°C) which can adjust phase
and width. The way goes: analysis CHIsignals by widowing and get the degree in pulse analysis.
Get the other channel’s phase degree in the same way and input the difference into ¢ Phase shift’ .
Change values of interference phase shift and interference broadening.
5)  HRPEHIHIHHI T4 Polarity discrimination anti-interference
> JRE The principle

HMETHE I GI B H N AR R AR R, oA [ml 6 70 ol 0 o B A8t B RN Bk B M 2RI N K
o, G0N ab PRI Rl R o 1A A P9 SR B A% el % AT DL IR A B E R . R
M BB A R B, WA ¢ BoREg . BTRL, AN REEE B2 A B0
et 2 b AR BRI AR R, T8 s 4% P4 LA B B A AN D e 48 b 7 A B LR
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WRAEAH B o

External interference by wire string into the transformer, whose transmission -circuit
respectively passes through the casing grounding wire and the core grounding wire into the earth,
the two loops shown in Figure 6.17 a, b. The transmission circuit of the internal discharge of the
transformer can form the circuit from the discharge point to the ground screen, the earth, the core
and the discharge point, as shown in Figure 6.17 c. Therefore, the polarity of the current generated
by the external interference is the same on the bushing grounding wire and the iron core grounding
wire, while the internal polarity of the transformer's internal discharge is opposite to that of the

bushing grounding wire and the iron core grounding wire.

b

5-33 W s A
Figure5-33 Polarity discrimination

> R The wiring

e R TN B IR DT IR A T RIS SR CHIL, AR5 BRIt 26 5| — AR e 4
T A LI LA AT SO IR T B AL B N, N 2 Je R 8he £, HF
BT R SR 7 A AT RIS SRR R R CH2 RIAT

Firstly, connect input unit's signal to CH1 according to the wiring method of the Bureau, and
then draw a cable from the core to the ground wire, In the front face circular hole of a wide-band
current transformer with a word penetrate the cable. then through the back to the ground line, The
signal coupled by the "wide-band current transformer" with a coaxial cable to CH2.

VE: BROBENA B R LR IR, R 2 RS SRR . (B0
BE SR ARG 20 4 Zc N ER i 0 it LR RS IR 5%, T I AR
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(Note: The core grounding wire must pass through the front of HFCT PD sensor, On the
other hand, it can lead to a signal polarity error.( See the connection method of the appendix
wiring diagram 2 and 4 left bottom wide band current transformer, The direction must be

correct)

> #AEH¥E The method of operation

O FEFENTTPRAERS, BT 23 D BE W 52 P31 I8 & (R FE AL 10 77 A5 5 B

At the time of injection square wave calibration, the polarity of the square wave signals with
the same phase of the two channels is observed by using the waveform analysis function.

@ WER, HHHKT CH2 B SEMARIRER “ ER” HEW, AR5 RIEHR LS [
ek, CHI 2 ARIEARNEAT A2 15 K Br,  ANITEE H I R R

When Measuring, input the background slightly greater than the first channel into the "upper
threshold" frame of the antenna, then according to the polarity of the selected polar or hetero
polarity, the corresponding channel will be judged to be removed according to the polarity, So as to
read the correct discharge.
6) FFE A dH] T3 Read values in opened window to reduce interference

e Ay L f I PU T IR S IR T 7 & 57k AR SR XN IT &, HEfE
ARHRAT S, LI SR R T80 A AR s A 38 T PR SR A o BRI s X A T[]
IO PS80 o PRAST T 1 AR RIS 1) i KL Y s £ 3 T T 1) S 7 v

Opening sub-window is the most simple and common anti-interference method. Open a
window in wave displaying area. Select useful discharge signals and the current practical discharge
value is displayed in display box of the channel. Two windows are allowed at the same time in
every wave display area. The highest value is displayed on top of the channel.
7) | 3hZ T+ Dynamic interference suppression

AR, WOREER AR B SIES T (B E B iBeRD f20 R e & o,
HELE “PITImE” B “ N7 PRAKRTESRBEAR pCHE, £ “UTIRE” 1 “Lk
B AT TR pCAE, JFRBIEIUTIE, BV R85 i s SRR T, R
TR B PRS2 ROTBCRAE 5o BUE AT ARSI TR A B AR DB 2 2, DAL S 9 e o

In experiments, if there is strong dynamic interference at any time, including the discharge of
other devices, which affects the pC reading of PD measurement, just enter the pC value larger than
the background noise in the "down threshold" box of "dynamic anti-interference setting", Input the

pC value less than interference in the "up threshold" box of "dynamic anti-interference setting".
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Press the "dynamic" check box button to eliminate interference of big range and keep the discharge

signal. Threshold values can be set according to specific situation to make the read more accurate.

CH1 Anti-interference Settings

M Hetero Polarity

Dymamic

M Dynanic Interference

Anti-
dynamic
interference
setting. «

K 5-34 MBS TINRE

Figure 5-34 Dynamic interference suppression setting

8) T 5tVHFE Eliminate background noise

U GAE T SR A, A SR 2B LU TR KR, TR ST
Yoo RHEAR RN TERESTRATSERR,
Open anti-interference when background noise occurs and clear discharge pulse is needed. Set

threshold value in anti-interference dialog box.
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CH1 Anti-interference Settings

Chamnnel Setting

Dynamic

: . . Background
M Dyvnanic Interference

M Backzround

Background
to eliminate «

Kl 5-35 HiHkRE
Figure 5-35 Background elimination Settings

5.2.9 §MaRAbARY(ER

5.2.9 Using of external synchronization

RGN, v 7 RIRRE T HAER ARG, LRSS A5 T 30, ER G E
B, Rk 7 SBUs MR, BNV ECRZ N, R A R AR R 3G YR,
origAT, BEIBCRARAL AR g M v AR AL .

When testing at the scene, users can use external synchronization to acquire stable and
accurate phase. Change to external-sync mode in System Option. Wiring of back panel is as
follows. Connect external synchronization module to testing power supply and click to run, the

discharge phase is stable.
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K 5-36 ShEIZDEELE

Figure 5-36 External synchronization connection

5.3 it IR S
5.3 Test Report
I A rlald SD R G H B PC L, AT Ze B I B . 3 i AR pREE SR
PC #1323 Microsoft Word2003 F1 SQLite %5+ 4= i % 4t Versionl.0.
Test data can be moved to PC via SD card and users can build a test report. Microsoft
Word2003 and SQLite Report generation system is required on PC.
SQLite i & 42 & 8t Versionl.0 =S40

Main interface of SQLite data report generation system Version 1.0 is as follows:
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. SQLiteMWAETMER Version 1.0 - 0O x
wa

o (@

NRENS RARAGNS

- ﬁ | iEFaTE | migFiR I P | farGE | FitE
j RAY_DATA 2014-02-22 18:4, CH1 * WFCT
2 s S — : = @
= ~02- a ®
] risLe CuLIEATE 2014-02-22 18:4. ¥ Uk
0 TEST_INFO 2014-02-22 18:4.. CHI = HFCT
1 YAVE_DATA 2014-02-22 18:4. . cHe ¥ [’y
|\TWP\sd. TB3 @l

ZiE | 2iECH Mm|gmlklmcm TERCHE | AERIR me

Wﬂiﬁﬁl AL AR
2] T T e | ®
0Oz ci2 ¥ 81, S2ESdBuY
[R
[ (eres | GaimE | Gomk w58
(=] CH1 MFCT
[m g ci2 ¥ WA
(mE cHi € HFCT
s 3 o e
e [m ] ci ¥ UA
¥R Mark Ut B Description
CHTHFEAR EM 12, SER SR ®@ LG, MR SO
@ %%% . The database tree list has been opened, click the root node to refresh

@&®) list, click table node to refresh the @ list

@ B SCAERVER . Database files list details.
® R AT EE FE 42 . Display current path of database.

PRPS idxFFK, midiicFa]#ATE . List of PRPS records, click
v records to preview pictures.

it Bd 3R, diic s T 3R T B B T . List of statistic records, click
o records to preview pictures.
©® K R P27~ [X . Pictures preview area.
& R TR DL A B R TS Dh R4 4k . Select, clear and build reports function

buttons.
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6. IRIELE

VI. Operation Steps
6.1 %4

6.1 Wiring

& 5B T R R B ) =P A AR AR

€ Partial discharge test circuit of the three basic connection and advantages and

disadvantages.

Zch Zch Zch

1 Ck L Cx Cx1 l l Cx2
Q) Cx— ~  Ck=— )

Zd ] Zd f Zd1 Zd2
: :

Parallel In series Balance
6-1 = RhEAFLR LA B A
Picture 6-1 Three kinds of basic connection and advantages and disadvantages
(1) ARl g, SOMRIFIRIE. &N T A A Al .
(1) Standard test circuit, also known as parallel method. Adapt to the test must be grounded.
LR R e T G 2 R B A IR IRAE. CX b, S FRARI B R B .

The disadvantage is that the high-voltage lead to ground stray capacitance in parallel on the

CX, will reduce the test sensitivity.
(2) HRIRE, BRI 7
(2) Series connection method, which requires low-voltage test-side floating ground.

HA R RAREARNLHEE, m RO A SME BE CKIFEL, AR THtmt
0 RPUE ;R o2 IR I = 15 R i A\ BT

The advantage is that the transformer inlet capacitance, high-voltage line stray capacitance
and coupling capacitor CK are in parallel, which help to improve the test sensitivity. The
disadvantage is that the sample will damage the input unit when it is damaged.

(3) TERK A H: RFE MR, S0 RN HOR L
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( 3) Balance method test circuit: Requires two samples close, at least the same amount of

capacitance.

HA SRS T PRI T, FTHASFEL I E TR BRI TH R S as A R A
sz, i AR i A RS SRR R EP AR A, H S AR O, /5 ik
TRk T8 R

The advantage is strong external interference case, can achieve better interference suppression
effect, and can eliminate the influence of transformer stray capacitance, and can do a large
capacitance test; The disadvantage is that two similar test pieces are required, and when discharging

occurs, it is necessary to try to determine which test piece discharges.

VE: BT I e a6 A PR A (RGBT A AL il L ORAE— M T AN KB 5 ),
PrUEBL PR LB SE L, 4h, BT RSB BIER, sl s, R ax waig i
FERCRIIR T, At DA T i PRI B AR, AE A7 06 I — R i

Note: Due to the limitations of field test conditions (finding two similar samples and ensuring
that a sample does not discharge too easily), field balancing is more difficult to achieve. In addition,
due to the tandem method, Wear, will cause greater damage to the equipment, so out of the idea of

equipment protection, in the field when the test is generally used in parallel.

& KA FFBRE R B RG]

@ The entire system wiring diagram using the parallel method

2 A GER I e L A 0 v P st ) ) BT R, R ) £ o R T 2% A S 2R AE ik
vty R 1 . 3 7 A 0 1R TOPT s R FOUII e AN I R I, e I JR JEOR 5 H A S AT N B TR
JR BT AR 5 B I3 28 R B BRSNS s I I WA B o ZR 48 o 10 1 T 8 s T LA A
AEIN G A At ol 2 RO Fo At e g, BHLZE MO A NI AR IR 4%, I EL AT DA A v
JEHEE AN BCTI,  BE B USSR r U TR BN R G T, BRI &
GLE ST,

The system uses the pulse current method to detect the partial discharge of the high-voltage
test sample. The control console and the transformer control the pre-voltage and test voltage
required for the test PD at the high-voltage end of the test sample. No PD coupling capacitors and
the input unit will be partial discharge signal removed and sent to the partial discharge tester display

and determine and measure. High-voltage filters in the system can prevent the breakdown of the test
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sample during the test to damage other devices, blocking the discharge current into the test
transformer, and can inhibit the harmonic interference from entering the high-voltage power supply,
the isolation filter is the power supply interference and the entire Test systems are separated to

reduce the background noise of the entire test system.

1:1 Isolation Test High-voltage

voltage regulator remeFima b atieCarihee filters

p— Non—PD
Lr

i N ;
coupling capacitor
— | ~220v ) Test i
—— Console | j oy -1 Impedance
detection

:[ M

~220V PD

I

Isolation

filter

K 6-2 SKHIFFIGE RS R P
Figure 6-2 Using parallel method system wiring diagram

& L SR 36 J5 3R T e 0 R ] B R T v
@ Several typical method of connecting partial discharge measurement loop

a HL TS

a Voltage transformer:

HL s SR PR 6 T R AT A S g RS, B AR it e L A0 A s AU B A0 o s (B — 7k &8
HE A, — R S N, (HAEI A 32 )2 Mk A A BR 1, Joid =4 i) e U
B, IR AR A

Voltage transformer test methods can be attributed to two broad categories, namely the high
voltage side of the test object is pressurized or low voltage side of the voltage (that is, the secondary

winding self-excitation), generally recommended high-voltage side of the voltage, Objective

conditions, without appropriate power equipment, the use of low-voltage side of the voltage.

T O s

High voltage side applying voltage:
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B 6-3-A Hai N\ BTN HE T FL IR 5 42
Figure 6-3-A Input unit and voltage transformer connected in series
T—IREA RS Ck ARG HAES: Zm ARA$IG
Z IS AT (AT AL TAREMD M A oA
T—Test transformer; Ck is a coupling capacitor; Zm is the input unit; Z is the filter impedance of

power supply(also located at the low voltage side) M is the PD tester

FLJZSQF ol
T HRRRRR—(/) M

6-3-B M A\ FICAIRE 5 LA A Ck Ji4%

Figure 6-3-B Input unit and Coupling Capacitor Ck in series

Cx1 ~ Cx2ElCk J

’_er{ et

—
T AAAAAANAANAANAANAANATT

Y Y Y Y Y Y Y Y Y Y Y Y Y YL
T
L__
|
)
<
I
X I <
o o )
et | <
) IS
|

6-3-C 11 [a] %
Figure 6-3-C Balance circuit
VE: HS T S v T 2 P v R PR e 48 5 KSR SRR, L] A e T e YA R
AT OGRS . &R IR, 55— R MR B e 1 b
Note: The voltage transformer high-voltage coil insulation at both ends of the first level equal
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to the voltage should be applied to two high-voltage terminals, a total of two tests. When a high
voltage terminal is pressurized, the other high voltage terminal should be connected to the low

voltage terminal.

(R0 . :

Low voltage side voltage:

D B NSOGB %, DORECHR S Cs BUAS & LA S Ck, HAlBe 2 A 6-4-A
FioRe AhFer AR X AL, il B,

1) The input unit and the transformer are connected in series with a stray capacitor Cs instead
of the coupling capacitor Ck. The test connection is shown in Figure 6-4-A. Shell can be connected
in parallel X, can also be directly grounded. Shell can be connected in parallel X, can also be
directly grounded.

2) PRI, SR AR 1 Tk 8 S Al AR 1 T S 1T B
2k, WK 6-4-B P, SO G L, ARPO A AL, DABRAR T30 ek R A bk
M RGN RCR A

2) When the influence of interference measurement, the adjacent phase transformer or similar
performance of the transformer can be connected as a balance circuit wiring, as shown in Figure
6-4-B, the tested transformer excitation, non-tested transformer is not excited to reduce interference.

At this point the use of pulse identification system test better.

3) HIANHRITHRE S HA S Ck i, A uE 6-4-C Fros. Ahsen] Bt

3) Input unit and coupling capacitor Ck series, the test wiring shown in Figure 6-4-C. Shell can
be directly grounded.

B G R R O, R RS RS TN L R, TR A 150Hz B & A A4
e L Y

To prevent the excitation current is too large, the voltage transformer test pre-voltage, 150Hz

or other suitable frequency can be used as the test power.
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6-4-A TR B AR Cilin 2k

Figure 6-4-A Uncoupled capacitor Ck test connection

D
I -

u O { ( —C ad
ad ‘f:‘

6-4-B I F-HE 00 7 2] 2 P22

Figure 6-4-B Balance circuit wiring for interference suppression

K 6-4-C ARG LA Ck il ga 2k

Fig. 6-4-C Test connection with a coupling capacitor Ck

b HLI B
b Current transformer:
LA LR R S AR, 36 H s FR i LR A, — R =R I vk

Current transformer partial discharge test, the test voltage generated by the external power
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supply, there are three general detection methods:

D BN TR R, DB Cs IR & A a8 Ck, Hkieizzein & 6-5-A
JITms o R0 AR s A% — R4 7 16 SR 203 1 2 A 4R (B A R G T 0 60k V 1) 3 5 AR T A% 3 4%),
FL PN BT NN TR E B SO VEKF . BEES B BRE C w5l e, MR B 4k, A
LRI BR PR v I ELE B &b AbsislirdE B, tnl B

1) The input unit and the transformer are connected in series with a stray capacitor Cs instead
of the coupling capacitor Ck. The test connection is shown in Figure 6-5-A. est transformers are
generally used in accordance with the need to use single-stage transformer series (for example, the
single-stage voltage of 60kV 3 transformers series), the internal discharge should be less than the
specified allowable level. If the iron core C terminal lead leads, and then in the B Department. The
end of the capacitive transformer terminal is also connected to the B at the end. The shell is best
then B, can also be directly grounded.

2) BRI, AR SR A ) TR B REAH AT A TR 2 14 1 AT 1A ]
2, W 6-5-B frow, #l HRAS s, ARgOl RS A NG s, UK T, st
SR FH ki 4 ) Z e R TR A

2 ) When the interference affects the measurement, the adjacent phase transformers or
transformers with similar performance can be used to connect the balanced circuits. As shown in
Figure 6-5-B, the tested transformers exert high voltage and the non-tested transformers do not
apply high voltage to reduce interference. At this point the use of pulse identification system test

better.
3) BINEICHFE A AR Ck B8, HAIELWHE 6-5-C fin. shsen] Hif,

3) Input unit and coupling capacitor Ck series, the test wiring shown in Figure 6-5-C. Shell can

be directly grounded

T
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Kl 6-5-A FL i BRI 4
Figure 6-5-A Current transformer test wiring

Tr—AW AR 8 C—Hki; F—Ahsk

Tr—Test transformer; C—Iron core; F—Shell

c.

'z

Kl 6-5-B i P -Ffri FR 4
Figure 6-5-B Interference suppression balanced wiring
Cx— i L3y ; Co—A0 I AH B2

Cx—Test transformer; Cc—Adjacent phase transformer

u N \ 7777777 7 77777777 B ”/\\)
; ) /\i K1 i i K2 v D_U[ﬂ/
- A

K 6-5-C ARG A G iliais
Figure 6-5-C Connected with the coupling capacitor Ck test wiring

c BILAREELEL

¢ Transformer bushing wiring

A I AR B P AR B R EOR RIG, HNAR R N — S E B E N, TR A
LA T o 56 A bR e, JFEfl 48h Ja A BEHEAT 50 . e i DA H LA Cs BURHE & H
s Ck, ISR 6-6 s

Transformer or reactor casing partial discharge test, the lower part must be immersed in a

suitable oil cylinder, the oil injected into the cylinder should meet the relevant standards of oil test,
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and static 48h before the test. Test to replace stray capacitor Cs coupling capacitor Ck, test wiring

shown in Figure 6-6.

K 6-6 LR EE Lk

Figure 6-6 Transformer Bushing Connections
CrtRE LR
Cvy—Casing capacitance; L—Capacitor terminal screen
d R FEATLER) S TS0 i 2 5 3 ]

d Generator PD test wiring diagram

T l lc

L Isolation TU 1uF A
Y Y Y —

filter Impedance B
— Y Y Y

detection C
iV g s i VI

B6-7 e r ALY R el e 2

Figure 6-7 Generator PD test wiring
e A A% ) R TR ke 4 Ji 2 I

e Transformer PD test wiring diagram
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A s 6 LY — AR SOHZ ) B @ B . —AHAR IR a5 AT AR JabRE, tw]
FARH L . AR A R E B I R B A SR PR 2, A PRI 6-8

Transformer test power supply generally 50Hz multiplier or other suitable frequency.
Three-phase transformer can be three-phase excitation, but also single-phase excitation.

Transformer partial discharge test of the basic principles of wiring, as shown in Figure 6-8:

P16-8- A FLHH Il il A iR B e 2

Figure 6-8-A A single-phase excitation of the basic principles of wiring

A
/ Co— ZJ
Zn Z"“D )

Kl6-8-B —H il il 3 A i B 42 2%

0
PI-T-

Figure 6-8-B three-phase excitation of the basic principles of wiring

Co

e

pvg
— Uo

K6-8-C B il kR AR R 2k
Figure 6-8-C Catch Taps Measurement and Calibration Wiring
P16-8 A2 s 4 oy Al ST FHL a6 (0 B AR i B e 2
Hrf G—AREHREEHRR
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Figure 5.14 Transformer partial discharge test of the basic principles of wiring
Cvy— transformer sleeve capacitance
f. Cable partial discharge testing diagram of wiring
& EEAFSHER .
€ Channel electrical signal connection

B SRS 11 S 5 P A A T SR

First, connect the grounding terminal of the instrument to the ground with a cable.

AT 220V BYFAAR AT A5 A (AC220V) [ BRI 1 L

Plug the AC 220V power cord into the power socket (marked AC 220V);

R A Hoe GRS FRIZoR s b I P

Short the primary end of the input unit (input impedance) to the ground terminal and ground
(unbalanced input), the primary primary side to the low side of the coupling capacitor;

FH 50 RRAR[R] iy F S04 A 231838 BNC LSRG “ ZRBU” i 7%

Connect tester’s BNC to ‘To tester’ on input unit with a 50-ohm coaxial cable.

P 4 7 A [

Each channel is connected in the same way.

Ml R EE RO E B, TR (S WM 3 JmBileEL ED

With the end of the test tube of the high-voltage casing as a coupling capacitor, PD test: (see
Appendix Figure 3 PD test wiring diagram)

e N BT R AT i AR A B R TR B R BRI R (FREREFD

Connect the primary end of the input unit to the end shield of the high voltage bushing of the
product under test;

RMERTTT, 7 ERAEAGERE, CRRHE Ik A A e 2L 2k 1, R ERIEEE
T, [FIEEGL EE. (SRRRE 1 REERE)

In this connection mode, when the instrument needs to be calibrated, clip the red clip of the
calibration pulse generator to the top of the high voltage bushing while grounding its black line.
(See Appendix Figure 1 calibration wiring diagram)

M Rl A & A AT R (SR 4 Rsalia iz kD

Partial high voltage coupling capacitors for PD test: (see Appendix Figure 4 PD test wiring
diagram)

T OB RITR S A, 50 BRI R AER R & A Nanbr a2 R IBIX”
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(¥ BNC 1142 2 JR AN A5 5 A\ S5 KRR B FL 228 D e T S P 28 1 A P R 54 2 0l
Y v s 3 1 o

For a coupling capacitor with an input unit, connect the BNC port on the lower side of the
coupling capacitor labeled PD to the signal input terminal of the PD with a 50 ohm coaxial cable;
connect the high voltage terminal of the coupling capacitor The tubing of the tubing is connected to
the high voltage terminal of the product under test.

X ORECRAM A LIRS B, BORERS A A I o P R 5 B N BT A 2 o
B, AR ICHIRI SR i S e e e . T b BRI B 50 BRAE
(7 ol HEL 28 4 2 R TS 5 B A\ s R B P AR v M i Pty 25 T ) PR 8 % 0l 14
R T

For a coupling capacitor not equipped with an input unit, connect the low voltage terminal of
the coupling capacitor with the primary first terminal of the input unit with a short line and the
primary terminal of the input unit with the ground terminal. Input unit to the amplifier terminal with
a 50-ohm coaxial cable connected to PD signal input; the coupling capacitor high voltage terminal
with a voltage equalizer tube connected to the high voltage terminal of the test object.

DAL P A 22 07 RAEARHERS ,  BHE K A 2E S TR SR AR R, NOREASHE Ik b i A= 2 an
M AR T, R G EmT E, RN Rk . (S RHRE 2 RHEELE)D

When the above two wiring methods are used for calibration, the wiring of the calibration pulse
generator should be the same. The red clamp output from the calibration pulse generator should be
clamped to the high voltage terminal of the test sample, and the black clamp should be grounded at
the same time. (See Appendix Figure 2 calibration wiring diagram)

GER: NG, R “RHERKr A LS BUR, & W) geid e KF ! ! )

(Note: Please remove the '"calibration pulse generator" before applying high voltage,

otherwise it may cause serious accidents!!)

6.2 FFifl

6.2 Boot

i
AT TFAXCER JE TR b 10 BB T2, A2 B Bl N R 6 LT, 255 3 ST b

A7 A6 F A 57 DA S BG5BT
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First open the main power switch, the instrument automatically enter the main interface. Click

File

the desktop icon to build new file and input testing information.

6.3 RAFRE

6.3 System options

s 5

HHLEN “ ARG E” FHim, TR ENRE.

Click MRARSIEEEIN button on main interface to enter System Option interface, set as you

need.
ik 7 BAFES). SMERflA . BAEFED (BRVO
[Synchronization]: Software Synchronization, Internal synchronization (default), external
synchronization
> [[F4i%]: 50 Hz ~400Hz, %Kil 50Hz
» [Synchronization Frequency]: 50 Hz ~400Hz(50 default)
> [#9i]: 80kHz-200kHz. 40kHz-300kHz
» [Frequency Band]: 80kHz-200kHz. 40kHz-300kHz
> A B E CIMREHT B E E k] [BoR]s e PEE R ¢ O
%
» Other Settings Set according to your own habits such as [Voltage change ratio], [Voltage],
[Auto Record], [Auto Gain], etc.
6.4 IEERIEIE

6.4 Gain Selection

> Baitfa. POHREBOE, B3 RS
» Adjust the gain automatically: According to software setting, adjust gain automatically.

> TR, POHRME T AT SR, s TR ESd g, K
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R & ) HERR 1

» Manually adjust the gain: Current gain state is provided which can notice user to adjust to

appropriate gain to guarantee the accuracy.
18 ot IO AR A ey PR TR TBOR A E7 TRy 1Y

Over-high gain: Notice to adjust to lower gain.

Anti-interference: 1.5tatic State Calibration: = |__I_|

The

magnification

factor is high,

click to adjust

downward.

B 6-9 M2 i
B o ORAE RO AR $o ) R BOR A3 HO0T 0 R4

Over-low gain: Notice to adjust to higher gain.

Anti-interference: 1.5tatic State Calibration: = r_l_l

Low

magnification,

click up to

adjust. 1 I.-j L

Wave the -

B 6-10 3 i AR 7R
Figure 6-11 low gain instructions.
Wt aE: LR

Appropriate gain: Don’t need adjustment.

nnti-interference: 1.5tatic State Calibration: = |__I_|

The gain is

appropriate

and does not

need to be

12 100 10:05
adjusted.
Kl 6-11 MaiAdETen
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Figure 6-11 Gain appropriate indication

6.5 IS B

6.5 Test circuit calibration

ICERAERR R Z T BRI IR IR A, HR 06 05 HEAT R ME LASRASAERA AR I 25 2R

The instrument must be calibrated to obtain accurate test results before starting the test after
each wiring.

BEHERILIFE AN R Calibration process is as follows:

P RHERK I A A AAZ I E D7 iR N [ml i, AN [l BE A R, R T A 2 A ) H
W AR(TARLAT ), )5, HINIE BRIk

Connect the calibration pulse generator to the test circuit as specified, make sure no voltage
exists in the circuit and calibration pulse generator batteries sufficient(Working light red), apply the
appropriate discharge pulse.

T “RGWE” , kb “WmiET” e “Baif .

Open the "System Settings" interface and select ‘Auto Adjust’

AR A ot I AE AR I 7 o P i P R LA B, FEIETE I B “BE (pC) T WA TR
TCHE R TBOHRAE (N 5 R HE K i 2B 2 1B R BB AR S5 ) o

Enter the value of the discharge (pC) to be calibrated (equal to the value selected by the
calibration pulse generator) in the "Calibration Amount" of the channel setup area, based on the
known amount of charge applied across the product under test.

FOEIE W B IR “RefE” 4, RIENRIT IR, JFHAAME.

Click the "Calibration" button in the channel setup area to start the calibration process and pop
up confirm dialog.

FPE LD )E, W “HEAE” SRUEIKT RSP EE R S, fFHERBERE
JEAZRAKER ) “ORA7” 1240, DRAF P e Bl YR HESS

Hold for several seconds to observe ‘Discharge Value’ and check it whether meets values on
calibration pulse generator or not. Press ‘save’ button until displayed data is stable to save
calibration result of selected channel.

R R R AIEIE .

Calibrate other channels as above.

62



FRIESE 5 AR BR B HE K A A A%, e IR 2Rl

After calibration, the calibration pulse generator should be removed and ready for formal
testing.

A DMRSEI LB IGO0, AERHERI R, A BRI HEAT I T 84, DA R sE
TR -

According to the actual situation on site, in the calibration process, the following options for the
calibration to be more accurate:

IR PLE E SRR TIE S, o] LR EEE & R0 R FL g . O gl Ja, i
P EAT I -

If there is a fixed frequency interference signal, you can select the appropriate frequency band
to filter it. After changing the filter band, you must recalibrate.

IR BRI T8, nERARSPIT YU, IR R AT R

Use static anti-jamming, dynamic anti-jamming and other anti-jamming technology to exclude

interference if large electrostatic interference ocuurs.

6.6 1
6.6 Testing

FEAKM BRI Basic detect steps are as follows:

RIESEEE G, BIAEE A il p B .

After calibration, you can enter the testing phase.

BT “istrr (EFED A, EANERES, B TRt B0y “Fik” o RXAE
P B X BAZ AT DO R AR T 5 AR IFERAHERK T A A2 8%, T AE fi Jim I v GEE A )
SRR DORE B SO Y, Bei, JRBRAHERK A R 4% Ja, B a) AT 15 st

Press the "Run" button in the main interface to enter the measurement status. The Run button is
displayed as "Stop". At this time in the main interface waveform display area should be able to
observe the background of the instrument. If the calibration pulse generator is not removed, a
uniform and regular waveform will appear in the waveform display area of the last calibration
channel. At this time, remove the calibration pulse generator and the normal test can be performed.

I i B A RS S AR IS, T RN s . (GERFEMERT— @ ZBUF Ri#E
R RSS! D
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When the product to be tested has the condition to apply the test voltage, start to pressurize. (Be
sure to remove the calibration pulse generator before applying voltage!)

Mk, GARMREEAE, RS RX HILREHBREY, R ERESRX TR
AN TEIE B JR AR B AR . VA RER ISR R A, OR R X A AR 1 ] T
B, LRI RRIX BT R AEIE 15 A

After the voltage is applied, if partial discharge occurs, the partial discharge waveform appears
in the waveform display area. At the same time, the local discharge peak value of this channel is
displayed at the upper left of the waveform display area. If no partial discharge occurs, the
background waveform of the test circuit appears in the waveform display area, and the background
reading of the channel is displayed above the waveform display area.

FEIBATREAE Y, AIARYE TR 2, BEN LA IR ThRg:

During operation, the following functions can be selected at any time as needed:

TR TahRAFEEE . BahRFEEE . SMaiHa. BIeat. Sukaotr (FIhaen
BARTTEI “ = Thee” FH).

Windowing technology, save data manually, save data automatically, various anti-interference,
spectrum analysis and waveform scaling, etc. (For the operation of each function, see the
"Advanced Features" section).

WUREEE R, RS% R i A Re e, sERAZ “IBH7 1%,
IR AR o

To stop the measurement, simply press the "Stop" button on the main screen to stop the

experiment or simply press the "Exit" button to exit the test.
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7. REREBEMRABRFIFE

VII. Basic operations of Partial Discharge tester

7.1 EBUERENE
7.1 Main Interface of Detecting

X Ot System

CursarB - ) ns Location Distance: 10.04m

Cursorg

Wave
Translation

SE L S
1) I k= —— 0 R G A
Version———Current Version of the system

2) N e —— R 24 BT A LR A

Time———Current system time
3) 17— — R S AT AL (IR A B AT S 42 1k
Running Circumstance——Current system state, Running or Stop

g) [t Systern sz o SE e T RS

Quit System——Button of quitting current system
mar wa LHL A= 9my R ‘ . e
51 e U6 {1 —— SR I CHT A CH2 AR, P 43 5 S5 HFL I (10 T 20 € A
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Peak Value——Peak values of CHI&CH2, colors in accordance with channels’ wave

colors.

0.007ms

0.033ms e

6) Cursars, IEIEIH| CursarB 0. Gy Mt0.027ms CursorA—— 35 ‘_iﬁﬁﬁ %ﬁ ':F' j\lﬁ*ﬂi\‘ A EKJ %1‘/]? {E,
Iy AN TR IR s CursorB——{os AT B3 o ehs B AYARARAEL, 70 3l i [a) RTIE KL
At——SR HETERE O hS A RDEhs B B[R] 2

Cursor A——Coordinates of cursor A in current picture, Time and Value; Cursor

B———Coordinates of cursor B in current picture, Time and Value; At——7Time

difference of Cursor A and Cursor B.

7) Lacation Distance: 0.04m E{jEE%__E%EE%% %lg ﬁi EE/)/—% EI(] EE%
Location Distance——Distance from partial discharge source.
§) 1—— i Ol E s, I —— SRl ON WA
1——Basic line of CHIl; 2——Basic line of CH2.

9) L“A——?E‘ﬂ?j“ﬁﬁt CursorA; ﬂB——?E‘ﬂ?j“ﬁﬁt CursorB

A——Indicates Cursor A; B——Indicates Cursor B.

10) O——387~6#5 Cursorl; E@——T‘é%y‘%ﬁ: Cursor?2

(1) —Indicates Cursor 1; @——Indicates Cursor 2.

CHL: 22.7m [ div

11) ——JEIE CHI Al CH2 £ B AT B IR e, FlE 1 an i) AR e th
RAAA

——Division value of CHl1 and CHZ2, differs with changing of gains.

12) M 0. 10ms __EKZT_\‘ i_" E‘ﬁ‘%*ﬁé Hﬂ—‘{;/(
——Current duration of sampling.

1.34my

ARl C i rsor | —— {77 Y BT GHR 1 BIRAE 5 Cursor2—— o 24 i
Hebr 2 FIEE; AV——E/R4H Cursorl 5 Cursor2 [IE(E %
Cursor]l——Value of current cursor 1; Cursor2——Value of current cursor 2; AV——Value

difference of current cursor 1 and 2.

14) #4448 Button Introduction

Cursord

15) —— R IEHIRA ——Button not selected
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.I-;hr- --'g ‘
16) —— g H KA ——Button selected

SIS 5. Jums—

Cursors, ‘ CursorB

17) ‘

©

And ——=Click to select, with . e “and a to adjust left and right of cursors A and B .

Wave
Translation

18) —— o s € ")Emﬂngﬁzmﬁ

Wave Translation——Click this button with . e " and a to adjust wave left and right.

Cursarl

19) ‘ 5

1.8 -

And ——Click button with ¢ and ¢ to move up and down positions of cursors 1 and
2

—— i L A DL G ¢ 5 ._¢.ﬁﬁﬁ E AR

CLrsor2

CH1 Basic ine CH2 Basic line

20) 5 —— Radrig s el IR & ¢ 5 ._¢.§J\%Uiﬁ%‘%éﬁﬁﬁﬁﬁ, M
7 B84 (RS 5 AT X B

— —Click button with ¢ and ¢ to adjust up and down positions of Basic line to

compare signals.

< -20d8

‘5‘ — — A HF MU FHPITERME, TN
-20dB,0dB,20dB,40dB,60dB i3t 5 AN A7 .

g0dE &

21) ‘

—— Click to adjust gains, divided into 5 gains of -20dB,0dB,20dB,40dB,60dB.

22) 5 —— s A b R DA B R

—— Click or press to adjust values

23) "‘“" g PES e o

——Adjust values of time

CursorSource

H1

24) ——UIHOtRMEYR, CHI ERE B X Mg, Pl CH2 VBt

——Change source of cursor, CHI’s wave is yellow, CH2’s is rose red.
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25) —— RS Bk ——System Options

Run

26) —— mdiE1T, R4 A3 Run——Click Run, system runs.

72 RRRE
7.2 System Options

BENRIEBOREN RS, ml i & RO ELH, ARG HARGREXN . 7] L)
WERE. Fl, BESHERER.
Run Partial Discharge Locating System, click System Options button, pop up System Option dialog

box. Set Sampling Rate, Acoustic speed, Channel and other information.

System Options

Sampling Chanel Setting

-

1400

Ao E K

> KREEH; Sampling

Sampling

KAEW E Sampling Setting

1) FFEZE: 43N 0.5MHz,1.0 MHz,2.5 MHz,5.0 MHz,10.0 MHz,20.0 MHz 7544,
Sampling Rate: Divided into 0.5MHz,1.0 MHz,2.5 MHz,5.0 MHz,10.0 MHz,20.0 MHz.
2) [FZTTR: A FEEE RSN E S PR T 5
Synchronization Mode: Internal-sync and External-sync

3) RFERG:  SREFIFKEGADY 580, Bn] DURYE BAR TS SUAE S AHE PR ACRAEI K, S
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e

N

PP NS HIBIFHE €

Sampling Duration: Default Sampling Duration is 5 seconds. Users can input Sampling

Duration into Input Box, press to finish inputting.
> FHIHEES Acoustic speed

ERGBE, FEmMAETRAN-TB A, A E AR E AR, PEH R PR
Z WK T-1 NEAMEH RS R,

Input acoustic speed into Acoustic Speed Input Box in System Options. Speed differs in

different materials. For details please see Table 7-1

r PRy TS PO

IR E Acoustic Speed Setting

R T-1 AFEMERFEES R

Table 7-1 Acoustic Speed in different materials

1 Al 2.7 6370 3110
2 i Cu 8.93 4760 2320
3 A (Cu70%,Zn30%) | 8.5 4370 2100
4 & Au 19.32 3240 1200
5 Bk Fe 7.7 5900 3230
6 R Ag 10.5 3600 1590
7 X (40CrNiMoa) 7.8 5850 3240
8 AN GR O 7.85 5940 3240
9 i Zr 6.48 4650 2250
10 | AMEER AR 1.18 2670 1120
11 | RO 1.05 2400 1150
12 | R LN 2.18 1380 550
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13 | kA8 0.92 1390 -
14 | Hh (100%) 1.27 1880 -
15 | R4 1.0 1420 -
16 | HNRAUR 1.2 2300 -
17 | WREE T 7.65 5050

>

1)

2)

3)

4)

S)

6)

HIE X EE Chanel Setting

Chanel Setting
S0k~ 200k

WESHIE
i : 434 40KHz-300KHz. 80KHz-200KHz. 20KHz-100KHz
Frequency Band: Divided into 40KHz-300KHz. 80KHz-200KHz. 20KHz-100KHz
XPAMIERL: BRI, WIARCRANEESCH, FTIP M A
External power supply: Default disable, open it when channel power supply is needed.
FRIRER RA ARIRERTBORNEE, BN 1.0, AT DIARYE 75 ZEAE S AME th i A\ A% s R 8K
Sensor Coefficient: Sensor magnification, default 1.0, input it into input box when needed.
Haitga: WEIAHEL, Efdfed, BITEREM B, WRIG 5 FIE R,
AL B &, SOV T
Auto Gain: At the scene, use auto gain firstly. If signals appear periodically, close auto gain and
use manual adjustment.
PR SREEEE 0B, 2 T BRI A B E RS [ IO R BUR AR AL D)4
Upper limit: Percentage of sampling, adjust to lower magnification when higher than threshold
value and meet setting times.
TRR: SREEHEE E b, AR T e BB I A B B8 UG [ TR A% s A A D) e

Lower limit: Percentage of sampling, adjust to higher magnification when lower than threshold
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7)

8)

value and meet setting times.

UL R A2

Times: Sampling period times.

BCEEIE: 8 1 EEYHRESIEIE, 2 BIE S Sl

Channel Setting: Normally CH1 is electric signal while CH2 is acoustic signal.

7.3 RBECHLARRE
7.3 Detect Process of Partial Discharge Locating

1)

2)

3)

4)

5)

8.

¥ CHI =59, CH2 EEHEAES, EEMRRHEERR, FTITRAMERERE.
Connect CHI1 to electric signal and CH2 to acoustic signal. Use channel power supply, please
open external power supply.
BOERMEPRERIER, [FET7 A, R
Set sampling rate, sync mode and sampling duration.
BB P AR I A ARk B L PR S
Set acoustic speed: Set acoustic speed according to material.
WHEIBESH: RYE 7.2 RERETWIEESHOCE T R EBIES .
Set channels: Set channel parameters according to channel setting part of 7.2
System Options.
SRR A R T, BESHIIMRER, sdFil, R 7 PR A g
ﬁ%%%%@MIEEI%ﬁ%ﬁEﬁGHﬂGﬂﬁ&%%&%%ﬁ@%ﬁﬁ,%%%E
AT E A, I e o 1 2 R B D i A R TR R B
Click Run after settings, click Stop when signals appear and stabilize. Move cursor A and
cursor B to start point of waves in CH1 and CH2 according to Button Introduction part in 7.1.
System will automatically calculate the distance, and value displayed in Locating Distance is
the distance between sensor position and discharge source.
ERRS
After-sale Service

A B SR HE N, 8™ dh i R e s s i, A& SRR SS

R IALEEA S I DL R 1S 5 A 7 B R, DM IR e HE R (R R I A B T 2%

71



Instrument from the date of purchase within one year, the quality of products is guaranteed free
of problems, lifetime maintenance and technical services. Please contact company in time if there is
abnormal condition or malfunction of the instrument, in order to arrange the most convenient

processing program for you.
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Appendix: Wiring Diagram

X0

Q) T SNAAANAST T
¢

N

Q2 Cﬁ*lﬁ\,fk/f\v/\\,f\vf ®

;:ai?': 71 >:_
o % T §
?y\lﬂm 3
i
"\
\
o \
i /\\‘\
(5
—~s
%HJ
® C
= B
B | |500pC | | &
§ = I
& X Q& |
2 %ﬁ NF  ag <
& HCPD-02 -
i HE | wesornes g
ﬁ % RSB L A ;
5 oes =
= 1
g
=

| REEE FIRSEEERSEENERES)

Pic 1 Adjustment Wiring (Using High Voltage Bushing capacitor send discharge signal)
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B 2 RERE(OMERA R A RMNERES)

Pic 2 Adjustment Wiring (Using external coupling capacitor send discharge signal)
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XD

o O—WVW@ TTTALA AN

S L = | AN AN

oo_Tﬂ
SRR f

3;.:: M— S_\g

= =

82 2

CUHI NG

ek N\ Nif e

i (1] R Y0 06

2
s

KT B e Y £ W 80T6-UdOH

B 3 BildiniEs (FASEEERAENRERES)

Pic 3 Partial Discharging Testing Wiring (Using High Voltage Bushing capacitor send discharge signal)
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Pic 3 Partial Discharging Testing Wiring (Using external capacitor send discharge signal)
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