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PW460 Protective Relay Test Kit

PW460 (6x15A, 4x300V) is a comprehensive protection relay testing equipment
for all types of protective relays, including modern IEC61850 based relays. Other

test works, such as transducer, energy meter, indication meter, etc., can also be

done easily. It's the ideal test device for all power utilities, power plants, relay
manufactures, panel manufactures, research institutes, universities, testing

companies, etc.

Product Features

o In-built monitoring and recording

e Large output power

e High accuracy

e Support GOOSE based test

e Current booster interface for testing high burden relay

e Support importing setting value of relays via XRIO/RIO/PONOVOQO's Powertest default set files automatically

» In-Built Analog Monitoring & Recording Unit

Amplifier O O Current output
+* This in-built analog monitoring and recording unit © Voltage output
samples the actual current/voltage outputs and real- In-built analog
time output waveform can be displayed in the software. ::ec:::::l;gdae:?ce
+* This makes it easy to check the correctness of wiring
before the test and observe the output during the test Principle

process.

» Real-Time Outputs Display
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+»* Real-time output waveform display helps the fast
troubleshooting of wiring and test circuitry before test
actual started.

«» User can also use this provision to analyze the external
signals, such as phase angle, power, harmonic, etc.
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> 1EC 61850 Function

Analog signal
+» PW460 provides analog voltage/current

signal to relay and the GOOSE message from
relay is received and analyzed by relay test
equipment.

hard-wired

GOOSE IEC61850 ?




PW460 Protective Relay Test Kit

Application

= Relay test
Distance protection
Differential protection
Directional relay
Time-inversed current relay
Auto-reclosing, etc.

= Measuring and control device
Synchronizer
Transducer
Energy meter
df/dt, etc.

= System simulation

Transient, steady-state fault simulation
Playback of COMTRADE format file

= Calibration
0.5 Class energy meter
Disturbance recorder
Indicating meters, etc.

Test functions according to IEEE relay code

IEEE. NO. | DEVICE IEEE. NO. DEVICE
2 Time Delay Starting or Closing Relay 61 Density switch or sensor
21 Distance Relay 62 Time-Delay Stopping or Opening Relay
24 Volts per Hertz Relay 64 Ground Detector Relay
25 Synchronizing or Synchronism-Check Device 67/67N AC Directional Overcurrent Relay
27/27N Undervoltage Relay 68 Blocking or "out of step" Relay
30 Annunciator Relay 74 Alarm Relay
32 Directional Power Relay 76 DC Overcurrent Relay
36 Polarity or Polarizing Voltage Devices 78 Phase-Angle Measuring Relay
37 Undercurrent or Underpower Relay 79 AC-Reclosing Relay
40 Field (over/under excitation) Relay 81/81U/O/R |Frequency Relay
46 Reverse phase or Phase-Balance Current Relay 82 DC load-measuring reclosing relay
47 Phase-sequence or phase-balance voltage relay 85 Carrier or pilot-receiver relay
50/50N Instantaneous Overcurrent Relay 86 Lock-out relay
51/51N AC Time Overcurrent Relay 87 Differential Protective Relay
52 AC Circuit Breaker 91 Voltage Directional Relay
53 Field Excitation Relay 92 Voltage and Power Directional Relay
55 Power Factor Relay 94 Trip Relay
56 Field Application Relay IEC61850
58 Rectification failure relay Other High burden relay
59/59N Overvoltage Relay Functions Lower Level outputs
60 Voltage or Current Balance Relay (Optional)  |Transducer
Energy meter




PW460 Protective Relay Test Kit

PW460 Panels

PW460 is designed with fuse on the mains supply and electronic protection for overload on the current (open circuit)
or voltage outputs (short circuit), with immediate isolation of the output and alarm indication. Also diagnostic
message for the setting of wrong data, mistakes on the input etc. There's also electronic protection in case of counter-
feed of voltage output, if any incorrectness happens, the alarm light shall flash. And Overheat LED indicator shall flash

for protection against over-temperature, on all outputs.

= Front Panel

Current outputs (6x15A)- Protected from open circuits, overload and overheat

Voltage outputs (4x300V)- Protected from short circuits, overload and overheat

Auxiliary DC (0-300V)-Electronic protection of the DC supply

DC measuring input (0-+10V, 0-+20mA)

A ciage . Ethernet PC control port

® 0

Pause button

Overheat indicator — Protection against
over-temperature on all outputs

High power interface

Binary output group 1

Binary input group 1 Earth socket

= Rear Panel

Binary output group 2 External amplifier, low level output and binary input group 2 interface

Binary input group 1
Ventilation

@ @
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Power switch

Mains supply connector

Ethernet 2

GPS Interface [P reset




PowerTest - Relay Test Set Software

> Basic Package

For all the three phase or six phase relay testers of PONOVO, one universal software can
be used, the name is PowerTest software. PowerTest is a relay test software that
includes different test packages, the Basic package, Protection package, Advanced
package, Special package, New Modules, which packages includes different testing
module, that can be used for all kinds of relay testing, and it also has the special package
for more testing application, such as transducer, energy meter, etc.

In the Basic package, there are different Quick Test modules, Time module, State Sequence, Ramp, Harmonic, CB
Operation, Non-electricity Check, and TransPlay for playing back the comtrade file.

. Test Modules W Basic
W Basic

¥ Protection
& Advanced

© QuickTest(4V.31)
© QuickTest(4V or 6V.61)

T Spedial @ QuickTest(VL-L.31)
iEC 61850 @ QuickTest(Sequence)
[*] New Modules @ QuickTest(Power)
@ QuickTest(Z.1 Const)
8 setwp @ QuickTest(Z.V Const)

© QuickTest(Z.Zs Const)
Q Time
@ State Sequence(4V.3D)

t Test Manager

@ calibration

2 Support

rA°20ONDOVO

Version 2.6

©Q State Sequence(4V.61)
© Ramp(3)

@ Harmonic

@ CB Operate

& Non-electricity Check
@ TransPlay(4V.3I)

e

Cancel

/ QuickTest (4V. 3

Tosk it
(EiGuckTestev3)

¢ 4 voltage and 3 current sources available for

test relay
«» Amplitude, phase angle and frequency of

voltage and current sources can be

controlled independently

«* Test can be in manual or auto mode

.




PowerTest - Relay Test Set Software

/ QuickTest (4V,6l)

test relay
«» Amplitude, phase angle and frequency of

independently
+ Test can be in manual or auto mode

4 voltage and 6 current sources available for

voltage and current sources can be controlled

kD) Report®) SetingsS) View(W) _Help

)
[0 [a] o] 6] o] E sl o] o|«@ne[=]]

) Quicktesta or v, 6)

Parameters | inay | Wiring| GOOSE Data Enter Rsuts |

O Mowde e [ Wole Ange

Va [VaV_[0000°_ | vz[ao00v | 0000°

Vo [ VaV_[20000° Ve,

Ve [ Vv [120000° 41460 2

b [T00A [120000° | 1 [ T000A [120.000°

o [TO00A [0000° | i [TO0A [ G007 | Fequency [F0000% Sof
!
o [TomA [mowr | [T [mome | [ oC

E|

i
Quantty

s ae ] I~ Extemal Ampfirs
sep [T swp

o o o[

Quantytio 27 A <] T

Stogioz) [ 0000V rom——
A a8 B &

[a=ral ] s

50.000Hz
50.000Hz
50.000Hz

50.000Hz
50.000Hz
50.000Hz
50.000Hz

60 BiAGoABHBHANR ¢ 0666 60 o) k|60 Bhdd Badd

Ready Vo260

/ QuickTest (VL-L, 3I)

+» Easy to control the phase-phase voltage,
3V0 (zero sequence voltage) and 3 currents

«»» Amplitude, phase angle and frequency of
current sources and phase-phase voltage,
zero sequence voltage can be controlled
independently

f PowerTet - QuickTestML-L31)
Termplate FIG) TeskT) Report®) Setings(s) ViewW] Helpl

e "
IBEIEREE :,g-;u ul| off|[ o]0 9] o[« m[B[e]T

D QuickienL-L3)

Parameters | nry| Asssssman | Ving| GOOSE Data Entr Rsuts |

urent
Modle  Ange Modle  Angle

Voo [0V [F00000% || la [0500A  [G000Deg
o [00WV [0owDsg || b [0500A 2000008
v [0000v e [05008 — [q0.00085°

180

300.000v.

0.000Deg
“120.000De¢

120.000Deg

S o.0000 fLNITL
f seting )P Paa )P ]

-80.000Deg
160.000Deg
40.000D0g

7

AN

N
-

+» Test can be in manual or auto mode

N

%+ Test can be in manual or auto mode ————————————
80 BahaEnGH ahkn ¢ 6 666 666 EE00|bhaa Gaad
QuickTest (Sequence) = a] =i < BaLIo el
|=5Ecn ==
Parametes | Biary | Assessmrt | Wing| GOOSE Data| Eter Rsuls S
+» Easy to control the sequence components g s | S
vi  [f0G06v_ [GGobeg | 1t [G760A  [0.0003eg
g . vo  [0000v  [0@00Deg | 12 [0.000A _ [0000Deg 0
(positive sequence, negative sequence and v Fw [ || oW o
Frequency [ Fn
zero sequence) for voltage and current s L ,
Tme [0 o " Angle F o
+«» Amplitude and phase angle of the sequence i & = =
. TipTime 5 o
components of voltage and current can be e ar] e
controlled independently ‘
B

90 (ixdiitiii B ¢ 6 866 66 6 66| abdis bans
Ready Wersion: 260

AN

AN

/ QuickTest (Power) S8 |elsla] = Al 4] Bl
0 QuickTestPower) [o oS
inary | Assessment | Wiing | GOOSE Data| Enter Resuts | M";t;;ﬂ‘«
%+ Easy to control the output of power, N | i = :
including active power, reactive power and Ve [wor [ [otoee | o= 1o [Tt [
apparent power oy [ ]
. I d f i ,’I Ao — Angle
% Amplitude of active power, reactive power — ; ooy
g P y el
and apparent power can be controlled ]
independently ‘
o . . 7 Setion 1 F Paa 1F = 1 s | )‘
\“' Test can be in manual or auto mode I T
Ready | version: 260
/ QuickTest (Z, | Const) (el8lelain] = e U o) BoEER AEEoE]
| =5/ =

%+ Easy to test impedance relay with constant
current

%+ Set the fault impedance and fault current,
obtain the amplitude and phase angle of
each phase voltage and current according
to the fault type

«+ Can manually or automatic search the relay
operation value

cRx Amptude 0 0
0060 | wee[RE 7]
1zl T0000hm [900000sg I P e

Rx  [9900mm [Toswom
curens B
Voo [5507
e W C
;
oty [T e
s S50 e
o i
o
7o 120.0000eg

120.000Deg
0.000Deg
-90.000D0g

120.000D0g
120.0000eg

50.000Hz
50.000Hz
50.000Hz
50.000Hz
50.000Hz
50.000Hz

ElGuickTontZ Cons)

00 BEABEABHBANG ¢ 6066 66 8 )BE|6|0|Bdda Gedd

= Neson260
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PowerTest - Relay Test Set Software

/ QuickTest (Z, V Const) '”;‘T.‘“]’E'Tmnf ”f’ Tealic] ) ]l lele] Al Bls0] \

++ Easy to test impedance relay with constant mﬂlmwﬁ_‘wwwl
voltage i; e
% Set the fault impedance and fault voltage, : Em s
obtain the amplitude and phase angle of = —
each phase voltage and current according :
to the fault type —— — ‘
++ Can manually or automatic search the relay . .
operation value S pateaiaatin s sessssslailitiootatien | /
/ QuickTest (Z, Zs Const) ' mmf“ \4‘_[_|_HJ\ EE R REEE] .
«* Easy to test impedance relay with constant e ep———

Fauttype

system impedance
+¢ Set the fault impedance and system

impedance, obtain the amplitude and phase : iy =3
angle of each phase voltage and current e oo oo [ :
according to the fault type I = =
¢+ Can manually or automatic search the relay
operation value (1)
/ Time ol o s Bl el i
@ Tme Lolio )
++ Time module is used to test trip delay time of Do e == & e
protection relay ’

Paamers |t oo

Wiing| GooSE ata

¢ Various value can be set separately, such as
pick up value, delay time, pre-fault time, post- || = =
fault time, binary input/output, the voltage T i (] e
and current at pre-fault and fault state, et
characteristic definition, etc. '

K oo GRaAGAGAGAEG: ¢ 6 666 66 8)[F6l6|0|abadBERS /

nce@V3)

/ State Sequence (4V, 3l)

‘Téf?z (3] = lesloc] M| <lB@lalalo] laBBOlE]
R Name e S 5] a8 [y e
. . . 1 State Sequence(4\ Prefat | v @] [EState Sequence(4V.3))
++ Used to define multiple continuous state -]
sequences for special test applications, such Pues 6 s 30050 -
. * oo e [P e : I I
as generate a series of states to test the T b i Y :
tripping time and close time o ﬁﬁ Fomn
% 4 voltage and 3 current sources available for : R ‘ ‘
—w" — e —w P
each state o =
¥ Seting | I Para " 0o ] g |

+«»+ Trigger condition in each state can be set ! |
K sepa rately 00 BBABBBEBBRR2 60066 e 6 BEH0|BBR: BEAR /

Ready

/ State Sequence (4V, 6l)

e ==
% Used to define multiple continuous state - i T
sequences for special test applications, such as N . -
generate a series of states to test the tripping | irrer S sl L :
time and close time T e j '
+»* 4 voltage and 6 current sources available for e
each state R 0 Tk
«»+ Trigger condition in each state can be set ‘

K separately 86 BABAaBA BAG ¢ 6 666 66 6 G610 Bddd Bans /




PowerTest - Relay Test Set Software

/ Ramp (31

el 9] B el A EEeE

++ Specially designed to realize RAMP for N — CRETR R e
ERamp.
different test applications, such as pick
up/drop off value checking, directional relay || s ) e » | ‘
testing, maximum torque angle checking etc. g e >
* N . a V[ o se | 01
¢ Both pulse ramp and linear ramp available [ it S
++ Can search the relay operation value e ! : : .
automatically —  [jnear ramp 2 IS
Pulse ram ™ c
p B c X D B « 5
T T (= u |a 86 BoeaeEaG oG 6 6 06 6 06 8 [ElH|50 cean Baas /
Ready |Version: 260
/ Harmonlc mmma\ 5 gslec] ] ]| P ellals] Al BmIolE)
=] = E)=]
» Can generate harmonics for all voltage and rrelo e v - —m
So00R_[2003 1y [0000A [t 5 [000A_ [00d
current outputs %E B e : = ==
Q0WA 120080 15 [0000A [1200de 26 [0000A  [1200ds e
% Can check the 2" /3 / 4' /5™ harmonic R = e 3
. . . CoA 12000 19 [0000A [120006 30 [0000A  [1200ds 4
restraint of current differential i ,’E:; o e fme o i
. i [oooa [2000 22 o000  [1200ae _ ——
«» Can check the harmonic measurement of the
st . = —m@ — J
relay up to 31* harmonic S— =i =
%+ Can set the harmonic for each channel

k separately ) i i & 8 668 693118 05 chcbcch oty

ot cr e P
S T s e
CB Operate »18[e0a] = |aiec] Y <l Galsinlol slalEislole)
p (] C8 Operate ===
i e
X "

% Can check different types of line protection
system, including over current, distance, etc. || ol e e oo

Zone Faultioop Label

AT

; ] =
% Can check the whole relay system, including : e £
auto-reclosing and circuit breaker simulate — o
%+ Can set different fault type
% Can do end-to-end test with GPS control :
k mode 5 bbb Mk 55555555 41 ) txhis i /
/ Non'electriCity mNL@i\n\m\_mg JJ\T |5l 9] la|Bl@|els] S— \

¢ Give tips before and after testings to have S
test scheme prepared well and finished well || ==~ S e

¢ Neither has any output value nor judge the
binary input. It only generates a complete

. [Aa ] osiee &
report for project check from appearance
and safety. v
K 80 BAaABEAGHBRGR ¢ 6 666 66 6 [B6E/60adad Bibd

/ Transient Playback (4V,3l)

/x

I

% Can play back the COMTRADE format file | ‘\‘!‘“\H{'l‘l}""]}\\1"’ Wi Hl I IllI “M\‘“\ WIII | ||m
e

which records 4 voltage channels and 3

current channels

+¢ Display the waveform and data of the
imported COMTRADE file




PowerTest - Relay Test Set Software

> Protection Package

In protection package, there are more testing modules for relay’s characteristics testings, such as Distance,
Differential, Directional, Time Inversed Current, Time Inversed Voltage, Frequency, Auto-Reclosing etc.

4-"0ONDOVO
Version 2.6
© Test Modules " Protect
' p— @ Distance(R-X) @ U.1.T Relay(AC)
PY— ©Q Distance(Z-Phi) @ U.LT Relay(DC)
¥ Special @ Directional
EC 61850 @ Auto-Reclosing
[*] New Modules @ Differential(31)
Q@ Differential(61)
c Sen €@ Time Inversed Current
Q Time Inversed Voltage LC)—I
@ Test Manager @ Frequency Relay '—Teﬂ
@ Voltage Relay =

@ calibration

2 Support

/ Distance (R-X)

* Can test impedance relay with R-X setting in
different ways

% Input impedance characteristic to Z plain

«»+ Associate the characteristic with relay settings

®

%+ Select test point/ items directly on Z plain or in

Rgonm)

setting box g
%+ Zone verification EEESSesEsS—— —
% Z-T test i
\:0 Edit new characteristic :0 00000 00000 0000 & & 6 6 & 6 0 8 |6 cachcaEs Cacdas _

/Distance (Z-Phi)

++ Can test impedance relay with Z-Phi setting in
different ways

+* Input impedance characteristic to Z plain

++ Associate the characteristic with relay settings

+» Select test point/ items directly on Z plain or in
setting box

+¢+ Zone verification

% Z-T test

_ ;
% Edit new characteristic - “




PowerTest - Relay Test Set Software

/ Directional ¢ |-\|§\n\.;| B \ELE‘VJ‘U R R EEREE] \

] GenerakDirectionsl [E=SEE |
e ] — ey [
%+ Can search maximum torque angle and two
boundary angles (Lead and lag angles) e -
=
¢ Can set angle define, V lead | or | lead V oo 2 - oy ‘ =
. e B, [ z z =
% Can set fault type, singe phase, phase-phase o —— e —— Ta e
or three phase fault : -
| : =

K 90 (ixdihi (i ¢ 6 666 06 o) B E|60| bhdd Gada /
= e

/ Auto-Reclosing — —
o . i%?'\/ R :Tu::' :
«+ Can test the reclose function seemomn SRl ” |
¢ Realize relay automatic reclosing with P“,’j:“““““*””'W‘“"g'“"’““”"
121 i Ll —
checking the difference between two systems, | & 57 i e 3 . R
—— [ | v 63509V
checking the synchronization setting, reclose L e B =] 5 =
b 0 e P : =
set time checking and automatic evaluating of :
]
testing results. : ’
k 86 aGhEaGt MmN ¢ 6 6 66 6 6 5]/ ()| Bkt Bihd /
Read) | Version: 260
/ Differential (3|) ] f\:\nwyﬂ |R:, \m &;mm:m\ﬂ‘ﬁ EREEREREEEE] \
¢+ Can search out the percentage restraint = o T

curve, harmonic restraint, trip time for
single phase fault

%+ Can search the percentage restraint curve -l =
< Froquency [ G000z ™ ClearAl

» Can check 2™ harmonic restraint

L)

% Can check 3™ harmonic restraint = —_—

% Can check 5™ harmonic restraint d ‘
K ++ Can check tripping time of set points rieeeeeeeebeb ek LLLLLL P lelPE R REERE N /
/ Differential (61) olsleleia] s Bl Wl olnisis] L ssiois —

«»+ Suitable for 6 output current channels' relay — ' ‘“,g" 1

tester, such as transformer, generator and bus HM, -

bar etc. differential protection equipment test i ) %
+» Realize the two sides 3 phase/phase- B P =

phase/single phase test between relay tester

and relay equipment. SR R T
+»+ Can search the percentage restraint curve,

00 BEGGEEGHBHGE 6 8 666 606 B|E|H|0)|Bhdd Godd

Resay

\ harmonic restraint, trip time

oy,
N\

/ Time Inversed Current e s ] v EEE SaERE
[T General Time Inversed Current
++ Realize the directional over-current test and R e

non-directional over-current test
% Include testing positive sequence, negative

Paamtrs |ttt e

Wiing| GooSE Dta

Votege | 577 v 75:. v [ ]

sequence and zero sequence inverse-time o T e ]

over-current, definite-time over-current, Lj

over-heat protection. W L
» Can import the IEC and IEEE standard curve [ -

ety Venion260 T

or user defined curve - ’
k 86 LataGats RHmE ¢ 6 666 66 8 H]E|0|Bhdd Baad




PowerTest - Relay Test Set Software

Time Inversed Voltage

++ Can test time inversed over voltage and time

inverse under voltage relay

+* Include testing directional, time definite and

with time delay voltage relay

«+ Cansimulate three phase, phase-earth fault,

K and phase-phase fault

24 Poneriest - Tme Inverzed Volag
Tamplate il o) Setings(s) View(W) _Hel

ik pe ot
BCIEAETE J\m\‘“HJU_I [ aleale] 9| ala|@| B[] =]

[ Time Inversed Vtage
SR

Parameers | Charctostic Desrton| Wiring| GOOSE Dita|

Name|V=0.800Vp
Pro-Faut Fautt

Add
v 7% v v 0800Ve v | QuickAdd
Gurent 0 A | curent 1 A | Remow
Angle 7 Dog | Angle i3 L frv—r—
Frog 5000 e |Freg 00

Glear
Max. faut time @ s viDee [V 5] T ClearAl

Task List.

EATime Inersed Voltage

e

Rendy

00 BRAGOAHG BAb: ¢ 6 066 66 ¢ @6 60| Bhad boad
[——

N

/ Frequency Relay

++ Can test frequency protection relay, such as
over frequency, under frequency, df/dt trip,

df/dt blocking

¢ Including pick up frequency, trip time, df/dt
setting value, voltage blocking value and

k current blocking value test

§ PoweTes - qu

s x
e et ) Feponl) Seings Ve b
r\l\ﬁ\n‘ | = ~m;c\_1\\J\Fr&m<; SRS
T rsuenyptection E=Teles
NR Name Ttem Sel | St~ £ Task List
| DIFrequency protection |
2 Tip tme ol ] !
3 it blocking ‘ [s) ‘
4 o |
Parameters | Assessmer nt| Wiing| GOOSE Data | o

Neme [Tipvalue

@ [ owawh s

Fosu  [FoATOTEARE e add
Fosup  [FoA TR e T
Fre. Step [ o5 ke Cloar Rosutts|

Holdtime. TZFeATme s
Nominal Frequency 50,0004z

00 BEABEABHEBANG ¢ 6066 666 B|E|H0|adacBEBE
‘eady. ve

Voltage Relay

¢ Can test voltage protection relay including

£ PowerTest-Voageprotect
Tempnerier, ) s

\S\E\n\.ﬂ "» e \JJJ\TJJJJJJJ!‘LLH

I\

Parameers | Assossment | wing | GOOSE Data

] Veltage protection == e

R Name Teem Sel st Task List
Volage protection

2 Tnptme. O || ped

3| dvidt blocking [ ol

under voltage and over voltage

¢ Can test pick up voltage, trip time and dv/dt

setting value

.

Name  [Trp Votage
et 085 at vis

Vop Stp rom Ty |
Vpp Stopto. USRS v _Remove_|
e, owwa v GloarRosuts
Holdtme T2

Vaitie =

[— B

00 Biadhannhntn ¢ 6666 666 BlEHI0|abdd Gaad

tesdy

/ U. 1. T Relay (AC)

%+ Can test AC type auxiliary/intermediate relay
and AC type time relay

%+ Can test AC voltage type electromagnetic relay
+«»+ Can test AC current type electromagnetic relay

%+ Can test electromagnetic time relay picked-up
by AC voltage

«* Can test electromagnetic time relay picked-up

k by AC current

vei
Fle) Tosc Repor®) Setings(S) ViewtW) HelplH)

e e e e O e e e e e RV R =T TR

J
—

v

=== fon =

Name Ttem

Task List

| Assossment | Witng| GOOSE Data|

Remos
varage [V fom [ 08V v _Cew

Quaniy y—u © T2Vai v
0 Vi o] sep [ 01 v
| yTA Upsep [ TZT s
P [0 oxg Dowmswp [ iZTaa s
L o

Type
Frequency [Fn

BV PickuplAC)
i PickuptAc)
Difime Relay(V AC)
EAime Relay(1AC)

60 oGttt Bhtn ¢ 6 066 66 6Bl |60 bhdd bad

/U. I. T Relay (DC)

» Can test DC type voltage relay. Auxiliary DC
source Vdc is used for this test. Also DC
current can be generated for some relays
when it is required.

%+ Can test DC type current relay. Current source
is used for this test. DC voltage can be

k generated for some relays when it is required.

o PoverTest - DC Relayt¥)

©) Tosk) Report®)Setingss) View

EIREEE \\EC\JJ EREERRREERE]

[D0CRelayty)

| £ =R =

NR Name Ttem

Task Lt
EI5C RelaytV) |

Parametrs | inary | Assossment | wiring| GOOSE Data|
3

o Vaiaple [Vac D07 fom | 08Vadt v
Quantity / to T2Vat v
v V[T sep 0 v
a 2Rt A Upstep. 05
h Deg  Downsiep 0 s

Add
Remove
o

Ve Type ’—MDM
oo o o
m——
oo

CI0C Current Rolay

60 BEABOARA GGG 64666660

eady




PowerTest - Relay Test Set Software

» Advanced Package

In the advanced package, the centralization testing the RX Characteristic Sweep, testing for distance relay, Advanced
Differential, Advanced Transplay, Synchronization, etc.

4°0ONOvOo
Version 2.6

. Test Modules % Advance

% Basic : ;
. & Advanced Differential(31)
¥ Protection

o & Advanced Differential(61)
& Special @ Advanced TransPlay(4V 31)
IEC 61850 @ RX Characteristic Sweep
(%] New Modules € Synchronizer

5 Setup
t Test Manager

@ Ccalibration

2 Support

/ Advanced Differential (3I)

++ Can search the percentage restraint curve,
harmonic restraint, trip time for single
phase fault

%+ Can automatic to calculate the matching
factor via the transformer parameter and
CT/PT parameter

% Only check single phase fault

Ready [Vesion260

N

Advanced Differential (6l1)

++ Can search the percentage restraint curve,
harmonic restraint, trip time

<+ Can automatic to calculate the matching
factor via the transformer parameter and
CT/PT parameter

¢ Can test single phase, phase-phase, three-
phase fault : -

k j' BEREEREHRHREHE 66666606 @@éééééwm ‘ | /

Foraes)
st

Task Li
EIDferential6)




PowerTest - Relay Test Set Software

/ Advanced TransPlay(4V,3l)

%+ Can play back the COMTRADE format file,
including CFG, which describe signal names,
sampling frequencies, etc. and DAT which
contains the sampling values for each
channel.

+¢+ Can edit the COMTRADE data
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/ RX Characteristic Sweep
«»+ Can search the characteristic boundary of
the impedance relay

%+ Can find the boundary at different angles

.
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/ Synchronizer

%+ Can check synchronizing relay

Can check voltage difference

Can check frequency difference

Can check leading time and leading angle

Can check pulse width for frequency
adjustment

Can check pulse width for voltage adjustment
Can check auto-adjusting function with both
voltage and frequency varying
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> Special Package

PowerTest - Relay Test Set Software

In the special package, there are Energy Meter, High Burden Relay, Power Swing Simulation, and Transducer
modules can be used by PW460.

' Test Modules
%W Basic
¥ Protection
& Advanced
{1 Special
IEC 651850
[*] New Modules

ﬁ' Setup

c Test Manager

@ calibration

2 Support

{} Special

@ Eneray Meter

@ High Burden Relay

@ Power Swing Simulation
@ Transducer

) Time Inversed Current(Sp)

| oKe

o

/ Energy Meter

oo

’
|88

Rep

cings(S) ViewW) _HelptH)

¢ Can check the functionality and accuracy of
energy meter with or without optional
accessory PACB108

%+ 1-phase or 3-phase energy meters can be
checked

%+ Active power meter, reactive power meter,
and apparent power meter can be checked
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High Burden Relay (Optional)

+»+ Can test trip current, time and direction of
high burden relay, with PONOVO tester and
accessory PHPCO1

«* Both manual and auto methods can be
applied
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PowerTest - Relay Test Set Software

/ . . . MQT:TE\WH 5] = ] ] ]| el s] alalalBlols] \
Power Swing Simulation Ep i =
[T = : e

%+ Can really simulate the oscillations in power

flow reference the power parameter
% Can simulate Out-of-Step and Stable swing
%+ Can simulate increase and decrease swing Mc., e

% Can be a tool for relay test engineer to

No. | Results
observe the relay behavior during dynamic
k power swing process. 60 Biahanann Bann é 6 6 66 66 65l [|6|0)| abdd Gada /
teady | Version:26.0 T
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» New Modules Package

In the New Modules package, there are loss of excitation, QuickTest(harmonic), Transplay(6V, 61) and
QuickTest(Low Level) modules.

2 20ONOVO
Version 2.6
‘ Test Modules @ New)Modules;

W Basic -
; . & Loss of excitation
¥ Protection

e @ QuickTest(Harmonic)
& :

O Special ) Transplay(6V.61)

IEC 51850 @ QuickTest(Low Level)

ﬁ Setup
|k
c Test Manager &( _

5’ Calibration

2 Support




PowerTest - Relay Test Set Software

/ Loss of excitation

N

E— - - o
+¢+ Can search for two different excitation loss
characteristics
¢ During the test process a series of shots will
be generated to search out the boundary e =
along this shot line. Then next shot at a (\ )
different angle will be generated. In this T
way we can then find out the boundary at TR
different angles. 0 i i 1 866 6. 3615 o /
/ QuickTest (Harmonic) B —= \
Binary | Assessment | Wirng | Enter Resuits | GOOSE Data | W
++ Can automatically and manually | | 1% o= ,
Vo [5770V [200° 1o [ T00A [ 200° 2r &0 180 2
ope . . . Ve [57730V [ 1200°  |c [ To00A [ 1200% aC 1C
superposition harmonics with user-defined A el
v [200.000v" Frequency [50.000 Hz.
Quanity [Va___][Fondameni=] Harmoric [00000 7
freq uen Cy it 300,000V 30.000A

+»+ The fundamental and harmonic of voltage
and current sources can be controlled
independently
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Transplay (6V, 6l)

+»+ Can play back the COMTRADE format file
which records 4 voltage channels and 6
current channels

+»+ Display the waveform and data of the
imported COMTRADE file
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/ QuickTest (Low Level) (Optional)

++ 12 low level voltage sources available for
test purpose
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PowerTest - Relay Test Set Software

PONOVO Template Service

Besides the above standard test modules, the relay templates are provided for the automatic testing purposes. Every
relay template is created based on each relay model and its function from different relay manufacturers, and the
setting names in the templates are the same as what they are in the relay, so it is easy for the engineer to conduct
the site testing and simplify the works greatly. There are more than 500 different relay templates available for
customers to download from the website for free.

The CSV/RIO/XIRO files can be imported into the templates by PowerTest.

The optional service such as offering the customized templates and reports is provided by PONOVO.

A°20ONDVD

Version 2.6

. Test Modules

W Basic

Ly TestiManager,

¥ Protection
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& Advanced
_ Open x
{ Special | E 2
] Look in: My Templates | &= E¥ Efv
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PONOVO Template Service

More Templates can be download from our website www.ponovo.net
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PowerTest - Relay Test Set Software

Optional Accessories
e PW-VP50 CT Polarity checker

2 units. Master machine injects pulsg
current to primary side of CT, slave
machine receives and analysis the
waveform of induced pulse current at the
secondary side so as to judge the polarity
is positive or negative automatically by
the LED indicator on the kits. /

PGPS02: It provides GPS synchronization signal in PPS (pulse \
per second) or PPM (pulse per minute) for synchronized test.
Trigger time can be set for end-to-end test application.

PGPS04i: The PGPS04i is a multi-functional time
synchronization device that integrates with GPS time
synchronization, IRIG-B (DC-TTL/DC-RS422/optical) outputs,
IRIG-B (DC-TTL/DC-RS422/fiber) pulse input, 1PPS/1PPM
[, . (DC-TTL/DC-RS232 /fiber) pulse output, timing set of whole
! trigger points, real-time clock auto-generating and other

relevant functions. /

[ .

‘ 5 -
K PGPSO04i

e Circuit breaker simulator (PSS01)

/ Protective Relay \
Trip Tripping
O 9 Reclose | 2nd Closing Working together with PONOVO relay testing device, PSS01
| — | Circuitry . . . . .

is to be used to simulate the circuit breaker operation for

T""l lc‘“e checking the relay scheme performance. Complicated

auiliary wipping | "0 software settings can be avoided by using this simple
oy closing accessory.

contact

The passive optical scanning head PACB108 detects the
status of an LED, that is either an optical pulse output from
an energy meter or the binary status of a protective relay or
other similar optical source.

PhpcO1 current booster is designed to

supply high compliance voltage even at
" small current range, suitable for testing high

burden electromagnetic current relays.




PW460

Protective Relay Test Kit

Specifications

Voltage generators

Setting range
4-phase ac(L-N)
1-phase ac(L-L)
dc (L-N)

dc (L-L)

Power
4-phase ac(L-N)

3-phase ac(L-N)
1-phase ac(L-L)

dc (L-N)
Accuracy

Ranges
Resolution
Distortion

4x0~300V
1x0~600V
4x+0~300V
1x+0~600V

4x75VA typ., at 300V

4x50VA guar., at 300V
3x100VA typ., at 300V

3x85VA guar., at 300V
1x200VA typ., at 600V
1x170VA guar., at 600V
4x100W at 300 V

error < 0.08% rd.+0.02% rg. guar.
error < 0.02% rd.+0.01% rg. typ.
300V

10mV for 300Vac

< 0.05 % typ.

(<0.1% guar.)

Current generators

Setting range
6-phase ac(L-N)
3-phase ac(2L-N)
1-phase ac(6L-N)
dc (L-N)

dc (6L-N)

Power

6-phase ac(L-N)
3-phase ac(2L-N)
1-phase ac(6L-N)
1-phase ac(L-L)
Max compliance
voltage(L-N)(L-L)
dc (L-N)

dc (6L-N)

6x0~15A
3x0~30A
1x0~90A
6x+0~10A
1x+0~60A

6x150VA at 15A
3x240VA at 30A
1x450VA at 90A
1x450VA at 30A

15Vpk/30Vpk
6x100W at 10A
1x540W at 60A

Accuracy

Ranges
Resolution
Distortion

General
Frequency

Sine signal
Transient signal
Accuracy
Resolution

Phase
Angle range
Accuracy
Resolution

error < 0.08% rd.+0.02% rg. guar.
error < 0.02% rd.+0.01% rg. typ.
15A or 30A

1mA

< 0.05 % typ. (< 0.1 % guar.)

DC, 0.001Hz~1000Hz
DC~10.0 kHz
10.3ppm

0.001Hz

-360°~+360°
<0.05° typ., <0.1° guar.at 50/60Hz
+0.001°

Auxiliary dc supply

Voltage range
Power

Accuracy

Power supply

Nominal input voltage

0~300V

88W at 110V, 176W at 220V,120W at 300V
error < 0.1% rg. typ. (<0.5% rg. guar.)

110~240Vac

Permissible input voltage 90~260Vac

Nominal frequency
Permissible frequency

50/60Hz
45~65Hz

Binary inputs groupl

Number

Input characteristics

Sample rate
Time resolution

Max. measuring time

8

0~400Vdc/ac peak threshold
or potential free

20kHz

50us

Infinite

Debounce/Deglitch time 0~25ms
< 3kHz at pulse width>150pus
8 galvanically isolated

Counting function
Galvanic isolation




Binary inputs group2

Number 4

Input characteristics 0~+5Vdc or dry contact
Sample rate 25kHz
Time resolution 40ps
Max. measuring time Infinite
Debounce/Deglitch time 0~25ms
Max. counting frequency 25kHz
Pulse width >3us
Threshold voltage 2V
Voltage hysteresis 0.8V
Max. input voltage +5V

Galvanic isolation 1 galvanically isolated

Binary outputs, relay
Number

Type

4 (front side)

Potential free relay contacts,
software controlled

Vmax: 300Vac /Imax: 8A
/Pmax: 2000VA

Vmax: 300Vdc /Imax:8A
/Pmax: 150W

Break capacity ac

Break capacity dc

Binary outputs, semiconductor

Number 4 (rear side)

Type semiconductor

Break capacity dc Vmax: 300Vdc /Imax:0.5A
/Pmax: 150W

Update rate 100ps

Imax 0.5A

DC voltage measuring input

Measuring range 0~t10V

Accuracy error <0.02% rg. typ.
(<0.05% rg. guar.)

Input impedance 100KQ

DC current measuring input

Measuring range 0~120mA

Accuracy error <0.02% rg. typ.
(<0.05% rg. guar.)

Input impedance 50Q

PW460 Protective Relay Test Kit

In-built monitoring and recording

Monitoring currents and voltage outputs
Recording analog outputs,

binary inputs/outputs status
Mode real time monitoring,

no external wiring is required
Recording length 16s

Low level outputs
Setting range 12x0~10Vpk

Max. output current 1mA

Accuracy error < 0.025 % typ.

(<0.07 % guar.) at 1~10Vpk
Resolution 250uVv
Distortion(THD+N) <0.05 % typ. (< 0.1 % guar.)
Connection 19 pin combination socket (rear side)

IEC61850 Goose function(Optional)

Interpretation hardware is in-built. Please contact the
supplier for options to activate the IEC61850 software
support Goose function

Environmental conditions
Operation temperature 0~+50°C
Storage temperature -25~+70°C
Relative humidity 5~95% non-condensing
EMC(E&I) EN/IEC 61326-1
EN/IEC 61000-3-2/3
EN/IEC61000-4-2/3/4/5/6/8/11/18

Environment EN/IEC 60068-2-1/2/3/6/27

Safety EN/IEC 61010-1/1-12/2-030
EN/IEC 60255-25/27

Others FCC Part 15:Sub B
ECS-001:2006
LVD EU

Others

Ethernet,10M/100M
Circular connector
Circular connector

PC connection
External amplifier interface
Current booster interface

GPS interface DB9/TTL

Ground Socket(earth) 4mm banana socket,
front side

Weight 20kg

Dimensions (W x H x D) 360mm x157mmx367mm

Specifications are subject to modification without notice
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PONOVO POWER CO., LTD.
No.139 Jinghai Third Road, BDA, Beijing, China. 100176
Tel : +86 (10) 59089666

Fax: +86 (10) 59089999
WwWW.ponovo.net
info@relaytest.com




