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PW866i Protection Relay Tester

PW866i (6x32A, 4x300V) Protection Relay Tester could be used for testing
different kinds of relay, also supports testing IEC61850 combined relays. The
test function and features are similar with PW636i. The main difference
between PW866i and PW636i is that PW866i has the local control system,
with 10.4inch touch screen based on Windows system, a mouse and digital
input keys, an Ethernet port used for connect with PC and 2 USB ports to facilitate data transmission. It
can be used in power plants, substations, and relay manufactures, etc.

Halay Teatiag System

Product Features

+¢ Current output 6x32A/450VA, 3x64A, 1x180A
¢ Voltage output 4x300V/75VA, 1x600V

0

< Aux DC (0-300V)

R/
o

*

Local control with touch screen
for relay testing

*

12 binary inputs, 8 binary outputs

+ Support both local control with 10.4inch touch screen and PC
control with PowerTest software

¢ Support the test of IEC61850 complied relay

+¢ In-built monitoring and recording

“ More than 500 relay templates offered freely for different relay
templates to do automatic testings

% Support importing setting value of relays via CSV, XRIO/RIO

PONOVO's Powertest default set files automatically into relay

PC control for relay testing

templates

> In-built analog monitoring & recording unit

e In-built analog monitoring and recording unit samples

» Current output
the actual current/voltage outputs and real-time output Amplifier Voltage output
waveform can be displayed in the software. In-built analog

e Makes it easy to check the correctness of wiring before measuring and
the test and observe the output during the test process. recording device
#l Monitoring o] & =

» Real-time outputs display
o
¥ la
~ b

Measure Value mS/Grid

. . g csoev | oo | g [500 J
e User can also use this provision to analyze the external = B s oo T oo | L’ES Bl

. , O ey [ oo [ oo | e MR 0w [ oove ST
signals, such as phase angle, power, harmonic, etc. i ooy [ oc [ ocosa [ oas Qo [ o JRECENEEERT

¢ Real-time output waveform display helps the fast
troubleshooting of wiring and test circuitry before test
actual started.
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PW866i Protection Relay Tester

» IEC 61850 function Protection relay PW866i relay tester
Analog signal - g
e PW866i provides analog voltage/current hard-wired
signal to relay and the GOOSE message <
from relay is received and analyzed by ,
relay test set. 1 GOOSE IEC61850 1
Application
= Relay test = Measuring and control device
Distance protection Synchronizer
Differential protection Transducer
Directional relay Energy meter
Time-inversed current relay df/dt, etc.
Auto-reclosing, etc.
= System simulation = Calibration

0.5 Class energy meter
Disturbance recorder
Indicating meters, etc.

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

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 Lower level outputs
59/59N overvoltage relay func_t|ons Transducer
(optional)
60 voltage or current balance relay Energy meter




PW866i Protection Relay Tester

PW866i Panels

PW866i 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
Led indicator for power, run, overload and overheat

Key for start / fault triggering / sto
10.4inch touch screen y ggering p

ay Testing Syatem

Version 2.6 @~"0NDVD

Keyboard 2 USB ports Ethernet port
= Top Panel
Voltage output Auxiliary DC power supply 1x300V
Current output AC: 4x300V Output terminals: 110V, ADJ, 220V
AC: 6x32A DC: 4x+300V

DC: 6x+32A Binary input group 1

_
4

A Binary Input

Ground port

AUX DC Output

+ o -

aueatl

110V ADJ 220V




PW866i Protection Relay Tester

= Rear Panel

DC measuring input
(0~£10V, 0~x20mA)

Low level output

Binary output-relay ginary input high speed  Power switch

\

Analog DC Input — ——— Binary Output
(0- +10V)

(0 +20mA)

=

®o

3

®e

2

Binary Output — LLO/Brln-H & . . . . (a
f‘s' - EEE BN
A EEEN NEEN
‘6’ o bl EEN uEE
i.m wn
e 1] | amm
® ® oo  HEEN aNEE
@@ HEE EER
@6 « HEEE .
IP Reset Ethernet 2 TYPE: PW866i SN
MAINS SUPPLY:220/120Vac 50-60HZ
. *' MAX SUPPLY CURRENT: 10/16A )
‘www relaylest com Made i Ching
PONOVO POWER CO . LTD

No.139 Jinghai 3rd Road BOA, Tongzhou disirict Baying, Chine

L~
m

Binary output-semiconductor
IP reset

GPS interface

Power supply connector

Binary input group 1

PW866i Local Relay Test Software

Local control system with colored touch screen makes PW866i portable and easy to use. The local software
embedded in PW866i is called PowerTestCut. There are 16 test modules in the software, including
Directional, Frequency, QuickTest, Ramp, State Sequence, Time Inversed Current, Time Inversed
Voltage and Time test modules.

AR ) | ~TPL List
— Frequency Relay E

QuickTest(4V or 6V,61)

¥ - 5 Retay
Testing System o

Frequency Rela
Version 2.6 F~0NOvVO . o ¥

-y &

8 oo o e o
0 oo 50|

IN] QuickTest Powes)

F\§ QuickTest(Sequence)

» T
A |

QuickTest(4V or 6V.,6l)
QuickTest(4V,31)
QuickTest(Power]
QuickTest[Sequence)
QuickTest[VL-L,31)
QuickTest(ZI Const)
QuickTest(Z,¥ Const)
QuickTest[Z,Zs Const)
Ramp(31)

State Sequence[4V,3])
State Sequence(4V,6l)
Time Inversed Current
Time Inversed Voltage

-

m

QuickTest(4V,3l)
QuickTest(Power)
QuickTest{Sequence)
QuickTest{¥L-L,3I)
QuickTest(Z| Const]
QuickTest[ZV Const)
QuickTest[Z,Zs Const)
Ramp(3l)

State Sequence(4V,31)
State Sequence[4V,6l)
Time Inversed Current
Time Inversed VYoltage
Time




PW866i Protection Relay Tester

> Directional

» Frequency Relay

+ Can search maximum torque angle and two
boundary angles (Lead and lag angles)

+« Can set angle define, Vlead | or | lead V

+ Can set fault type, singe phase, phase-phase or
three phase fault

|3 PowerTest - General D
TemplateFile() Task(T) Report(R) Settings(S) View(W) Help(H)

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

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

|38 PowerTest - Frequency 5
TemplateFile() Task(T) Report(R) Settings(S) View(W) Help(H)

\fs«, 2(me(a =] lEt\JHJJ\I—@me

Parameters | Binary | Assessment | Wiring | GOOSE Data |

Name Add

Remave E

Clear

MTA {Lead+10) {AngDef<1)- Deg
MTA+{Lag+10)"(AngDef<1)* Deg

Phase A - 0T
Fault type  |AN to

Violtage V Step Size 1 Deg

Current 5 A Tmax 02 o

Frequency |50.000Hz = o

= M.
7
P il = pee [ Bl -

RUN P A B ©C O E F G H A 1B IC b le V uH esc | F3 “ I 2 3 4 5 6 7 8
00 RRRRERRN es0000 e B EL =[5 [ & |
Ready |Version:2.60 [ [Num |

» QuickTest (4V,6l)

‘@«,.@ HEE @ﬁlsc‘_H\JJH—l_ﬂﬁﬁﬁﬂg NEEEE]
] Task List
R — [ZIFrequency protection
2 Trip time @]
3 dffdt blocking [a]
4 Current blocking (@]
5 Voltage blocking ]
Parameters | Assessment | Wiring | GOOSE Data |
Name  |Trip value
dffdt 0.85dfdtblk Hzfs
Fre Start FreAct-0.1FreAct-Fn) 11, Al
Fre. Stop FreAct+0 1*(FreAct-Fn) Hy Remove
Fre. Step 0.05 Hz Clear Results)
Hold time 1 2*FreActTime s
MNominal Frequency 50 000Hz B Test Resutt
i No.
7
2
Frre B | | -
Rt A B C D E F G H (WA B IC la b ol vV un gsc | e | Fasley 2 3 4nc5 6 7 8
00 BBRHHEER0 e e eoe HE bW ERREEEAR
Ready |Version:2.60 [ [Num |

» QuickTest (4V,3l)

+ 4 voltage and 6 current sources available for test
relay

< Amplitude, phase angle and frequency of voltage

be

controlled

and current sources can

independently
« Test can be in manual or auto mode

|3 PowerTest - QuickTestAV or 6V, 6
Template File(F) Task(T) Report(R) Settings(S) View(W) Help(H)

«» 4 voltage / 3 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

Terplate File(F) Task(T) Repun(R) Settings(S) View(W) Help(H)

| @@ @ |0l = |mlec|l ] «f @ alsn] 9] 2]s)mes) | @@ |0 |a| @ |alec) Wl ol [@ s 2] 2o 2P

Parameters |Bmary| Wmngl GOOSE Datal Enter Resu\ts' ekt P |Binary| ! Wmng| GOOSE Datal Enter Resu\lsl Ly

- = EdQuickTest(4Y or 6V, 61 Voltage | Current s Bl

Module Angle Module Angle Module  Angle  Frequency Module  Angle  Frequency

Va [ VaV [ 0000° |yz[ o000V | 0000° va [ vav 0.00° | FnHz la [0.000A [ 0.000° | FnHz

ve [ vnv  [-120000° v [ vnv  [42000° | FnHz Ib [ 0.000A [-120:000° | FnHz

ve [ vav  [120000° ve [ vV [12000° | FnHz jc [ 0:000A [120000° [ FnHz

la [ 1.000A [ 0000° |ia [1.000A | 0.000° | Frequency 50.000F%: Se vz [0000V [ 00007 | FnHz

b | 1.000A [-120.000° ||y [ 1.000A [-120.000° Vide | 0.000 V/ H3witching

¢ | 1000A [120000° || [ 1.000A [120.000° " oc |—

. il L Auto Quantity VaVbVe =|[Ampiiuds <|(ncDec)  X-tme | 0000

Quantity IVs _vJ!Amphludej I~ External Amplifiers Stép 5V Pr 0.000s

Step 0,500V Step time 05 5 Time [ozs [~ Auto

o [0 v w[ W v Clear Rosuts| . [av o

Quantity(No.2)|Va | |Amplitude ~|  Triptime | 0s | to 500V

Step(No.2) | 0.000V . y & Quantity(No.2) [Va ~|[Amplitude ~| (PgUp.PgDn}

Ext. time 0.000s ) B Step(No.2) 0oV A 0.0000

[0 Test Result [ Test Result
2 Settng | £ Pam == Bray 7 No- o seting | £ Paa. [ = 7 it
RUN PNk CA B C D E F G H A B IC la b & ¥V uw esc [ 3 | K4 1.2 3 4 5 6 7 8 RuN ko cA B C D E F G H A 1B IC ta b lc ¥ on ec | rl ) M B B 3 ¢ 7. .8
0 0 (3(AC3CAMAMAA | 00000 e[l ERAEEERE ‘ 0 0 EEmERA | (XXX X) @E [ & & [ o= G [ 6 &)
Ready |[Version:2.6.0 [ Num [ Ready |Version:2.6.0 [ Num [




PW866i Protection Relay Tester

» QuickTest (Power)

> QuickTest (Sequence)

% Easy to control the output of power, including
active power, reactive power and apparent
power

« Amplitude of active power, reactive power and
apparent power can be controlled independently

«» Test can be in manual or auto mode

[ PowerTest - QuickTest{Po
Template File(F) Task(T) Repon(m Settings(s) View(W) Help(H)

« Easy to control the sequence components
(positive sequence, negative sequence and zero
sequence) for voltage and current

< Amplitude and phase angle of the sequence
components of voltage and current can be
controlled mdependently

Template File(F) Taskm Report(R) Settings(S) View(W) Help(H)

86 BhoaGG00 66 6 666 ¢ 8 B0 oot bads |
Ready |version250 [ INum |

> QuickTest (VL-L, 31)

| ®|@|®| 0|8 @ |zl W] o] ~y@5ﬂ®g\ | @ |8 |®| o @] @ || bl | 6w o] 5o s @)=
Task List
Parameters | Binary | Assessment | Witng | GOOSE Data | Enter Resuts | = R———— P | Binary | | Wiring | GOOSE Data | Enter Resuits | e
~Vohage - Power Ha i) - Voltage - Current et
Module Angle  Frequency B! Q Frequency Module Angle Module Angle
va [10000v | 000° [60.000Hz || Sa| 1.000W [ 0.000Var [50.000Hz vi  [10000v [-0.000° 11 [o100A  [-0.000°
Vb | 10.000v | -120.00° |50 000Hz Sb| 1.000W | 0.000Var |50.000Hz V2 [0-000v 0.000° 12 [0.000A [0-000°
Ve [10.000v [ 12000° [50.000Hz sc| 1.000W | 0.000Var [50.000Hz vo  [o.000v 0.000° o [0.000A  [0-000°
vz | 0.000V 0.00° [ 50.000Hz s | 3000w [ 0000Var |50000Hz vdc  [0.000v e
Vde| 0.000V =
2= Frequency Fn
Quantity |Sa(Pa,Qa) - | |Amplituc = Quantity V1 ~ | |Amplitude ~ O Ao
e 0.500VA o 0,500V
Step Tir 0 I Auto e
et — &
10 YA B il gy Te W Clear Results | . E
Ext. time | 0.000s Qe 0.0000 i Ext. time [0.000s Rt 0.0000 | . .
[T Test Result [ Test Result
L E— —TT L ———

(8|0 |cacheaca Gacataca

Ready |Version:2.6.0 [ m |

> QuickTest (Z, | Const)

% 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,

be

Zero
sequence

controlled

voltage can
independently
«+» Test can be in manual or auto mode

|5 PowerTest - QuickTestVL-L 3D
Template Fie() TeskT) Report(Rl Settings(s) ViewW) Help(t)

s 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

|53 PowerTest - GeneralQuickTest(Z,] Const)
Template File(F) Task(T) Report(R) Settings(S) View(W) Help(H)

| 2880 ] = e ul) ol Beolslelo] <|a|smels]

)

SRR

| 18| 0]a] 5 |ge] W) ol B lalee] =

RUN A B C O E F G H A 1B IC la b lc ¥ on 56 | F3 “ 1 2 4 5 B 7 8
0 0 | (A3(33CAAMEA| 66000 @@ ][ o e e
Ready |[Version:2.6.0 [ [Num |

Task List = . Task List
Paramsters | Binary | Assessment | Wiring | GOOSE Data | Enter Resutts | | Binary | | wiring | GOOSE Data | Enter Resuts | -
~Voltage Tt A QuickTest(VL-L.31) [FQuickTest(Z | Const)
Module  Angle Module  Angle Faulttype |AE v Earth C:
®72 O RX Amplitude |0 000

vab  [100.000vV  [30.000° la [0500A  [B0.00° = s E;—-—]KE

avo  [0000v  [0000° Ib [0500A  [200.00° ‘sz‘ ;Sggg:’“ 19;]“'22? thi Angle  [0.000°

vde  [0.000V ic [0500A  [a000° . = & nonAm Ll
1 L urrent 5 Vdo G000V

Frequency Fn
Frequency Fn . T PrefFault
Quantity z | [Amplitude  +
Quantity [Vab ~|[Ampiit. ~ It tifie 0.000s Lthita
Sop 0600V Ao 0.5000hm
Time 10 : |T
Fram 0 W ﬁ ar E
4 Clear Results | ot e Ta Clear Results p—
Ext.time [0.0005 LTS 00000 i oA Ext tme | 00005 8 o000 (1 MIL]
[T Test Result [ Test Result
No. = No.
o Setting £ Pam N Binary 1 S o Setting £ Pam. == Binary 14
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> QuickTest (Z, V Const)

> QuickTest (Z, Zs Const)

« Easy to test impedance relay with constant
voltage

% Set the fault impedance and fault voltage, 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

|28 PowerTest - Quick A
Template File(F) Task(T) Rej

(R) Settings(S) View(W) Help(H)

+ Easy to test impedance relay with constant system
impedance

% Set the fault impedance and system impedance,
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

|58 PowerTest - QuickTestiZ 25 Const]
Template File(F)} Tsskm Repoﬂ(m Settings(S) View(W) Help(H)

BT i e e R R R | ®|a|m|ala] @ |amec| Ml |5 osn] 9] &awnes)|
Parameters |Bmary| Assessment | Wiring | GOOSE Data | Enter Results | : LRSS P: |B'"3WI ! W‘”"‘Ql GOOSE DE(EI Enter RESU“SI 5 R
[FlQuickTest{Z V Const) [ QuickTest(Z Zs Const)

Faulitype  |AE - Earth C Fault type AE - Earth C

Vi 10.000V Am;:luude 0.000 @ T Amplitude | 0.000

F7 CRx tyee [RE <] LS e [KE¥] AP
: Angle  [0000° 1| 8.0000hm | 90.00° Angle |0.000°
1zl 1000 || 30.000° ¥ T.0000hm_ | 5 0000hm
R 0.0000hm [ 1.0000hm g
s 1.0000hm | 9000
Frequency Fn dcay] D000V Frequency Fn pdcdl) 0.000v:
Quantity Amplitude ~ ™ PrapHFaul Quantity _— I Pref+Fault
Prefalttirne 0.000s I~ Auto Prefault Time [ 0.0008 I~ Auto
Step size 0.5000hm Step 0.5000hm
Step Time 1.0 ep time 10
Frorm 10 10 Ohn ﬁ
T Clear Results| 5 T obs
Ext. time 0.000s Trip Time VRV Ext. time 0.000s LCRIE 0.0000 3
[ Test Result [T Test Result
&°  Setting = Bnay oz o Seng | £ Pam = Bray :|1 Ll e
RUN PiNLRY T AL B C E F Ho A 18 | w b ol ¥ on [0 (PR (L] o M T TP ey o SR e 1 RUN ik CA B G D E F A B IC la b e bn L [ PR [ M S it W o W e 5
86 BHGAGHGHH ¢ 6 6 é 66 ¢ o) [E|60|cdaa oA | C)ernrennwl TX XYY XX iC [Flie]wlwwelel e
Ready |Version:26.0 [ INum | Ready |[Version:26.0 [ [Num [

» Ramp (3I)

> State Sequence (4V, 3l)

% Specially designed to realize RAMP for different
test applications, such as pick up/drop off value
checking, directional relay testing, maximum
torque angle checking etc.

+» Both pulse ramp and linear ramp available

% Can search the relay operation value
automatically
s i

Template FileF) Task(T) Report(R) Settings(S) View(W) Help(H)

+» Used to define multiple continuous state sequences
for special test applications, such as generate a
series of states to test the tripping time and close
time

% 4 voltage / 3 voltage and 3 current sources available
for each state

<> Trlgger condition in each state can be set separately

|5 PowerTest - State Sequence(d
Template Fie(f)_TeskiT) Report(R)_Setfings(s) ViewW) _HelptH)

|f>~ 8|E| o |#E| = |ak|ec H_]H_Hu—@mmg :

Paramsters | Binary | Assessment | Witng | GOOSE Data|

Name plid
Remove

Fault type =
or Variable |AE - from 4 A Clear

Quantity  |Curent  ~ to 6 A
v Vn Vi | Step 0.1 A
oo [0 A Upstsp |05 s
Angle 78 Deg Down step ,T s
Record  [Cument  ~ e [Fokw 5
Frequency  [Fn I Bhif) lead PHi(v) et
L e —
. e
PRI e ECR S | -
RN A B C D E F G H (A B IC la bl ¥ on lscunlz;l:u?s
00 BRRBERR0 e 6eco00 @@ (] Cacacata Acacac
Ready |versionz60 [ Num [

BN T e E R R EEEET)
NR ; ] & l Task List
[ State Sequence(4V.31)
Parameters | Binary | Assess | Wiring | GOOSE Data |
Module  Angle Naine W Fault Cal |_
va[ Vn 0.00 - difcal_ 1
i <o T0000s _ ldif Cal
S I v MO e o
Ve[ Vo [ 72000 sl e
F OF |[1r2rarar
vz | 0.000V 0.00 r {{‘ I"‘ ECer7rer Remove
e [ G000 FOR CAD || e
la | 0.000A 000 gy time [ 0000s | |Haldiime [0100s
Ib | 0000A | 000 —_
1o [O000A | o0 wrggervime [0 s 00 0T ik oy ML
Frequency [G3 30675 I~ DC I~ Ramp m':g Result
o.
: = —
RUN Pk A B G PElE 1A 18 I b le VvV un |13 s “ l Z 3 4 5 6 1 8
80 BeBaanmm é (XX 610 e cacac

Ready |Version:2.60 [ Num [
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> State Sequence (4V, 6l)

» Time Inversed Current

% Used
sequences for special test applications, such as
generate a series of states to test the tripping time
and close time

to define multiple continuous state

% 4 voltage and 6 current sources available for each
state

% Trigger condition in each state can be set
separately

[} PowerTest - State Sequence(6Vi6D
Template File(F) Task(T) Rep Settings(s) View(W) Help(H)

+ Realize the directional over-current test and non-
directional over-current test

+ Include testing positive sequence, negative

sequence and zero sequence inverse-time over-

current, over-heat

definite-time over-current,
protection.
% Can import the IEC and IEEE standard curve or

user defined curve

Template File(F}  Task(T) Repol!(R] Smmgsm View(W) Help(H)

|e~ B o] e wl]

EEEEEERE
Task List

@1 | [CIStts Ssquence(sv.a)

Parameters | Binary | Assess | Wiring | GOOSE Data |
Gl Module Angle Gz Module Angle Name [Prefault
va] Vmn | 000 vz[ o000V | 000 Bin. Outputs. Add [T
wve[ Wn [ Az ww[ va [mas |L2LECAD o e
X SCelprar] |femme
ve| va [ 12000 e[ va E| e
Al opooa | 000 (Rl 0.000a ] 0.00 |1'i.‘id"\':n'e 01005 | Fault Calf1)
[ 0000A | 12000 1| D000A | 72000 L |————=
le| 0.000A i 12000 Ic[ 0.000A | 12000 ol Azl
Ic [~ - |
- 0.150s ‘
5 Frequency n —_—
C e = —Ramp———
I dvidt [ dfiet [ Ramp |
| Trigger Con. [Time = i g e —
Duration 5 0000 Trig Time [0 [0 - @ L e —
; EE——
RUN KA B C 0D E F G H A 1B IC W b v o© E5C | P3| F4 I 2 3 4 5 8 7 8
s [0 [0 [0 0 0 = | (] 000 7 [ 7 [ [ [ 9 [
Ready |[Version:2.6.0 [ Num [

» Time Inversed Voltage

|e~ B o] e wl]

IEEEE R =R

Task List
r [ATime Inversed Current

Parameters | Characteristic Defintion | Wiing | GOOSE Data |

Name[Fi200mAE
- Pre-Fault ~ Fault =
Votage | 57735 vy | |w N ﬁ‘ckm
Current 0 A | coment [ 12000 A uick Ad... |
Angle 75 Deg | | Relat.to [In ~ _ Remoe |
Freq. 50000 Hz || Angle 7 Deg _Remove N |
Freq. Fn Hz Clear

Max fauttime[ 100 s

Fault type |AE T| T ClearAll

[0 Test Result

| —

1

&
6-
&
gu
G
&=
.Z
ﬂ
. S

Ready ||Vers|nn 260

s Can test time inversed over voltage and time
inverse under voltage relay

+ Include testing directional, time definite and with
time delay voltage relay

« Can simulate three phase, phase-earth fault, and
phase-phase fault

+» Used to test trip time of protection relay

+« Various value can be set separately, such as fault
types, fault time, the voltage and current at pre-
fault and fault state, etc.

[ ot T T Ve L P T —————— e i ]
Template File(F) Task(T) R=pul‘t(R] Settings(S) wew:vw H=Ip(H} Template File() Task(T) Report(R) Settings(s) View(W) Help(H)

%lﬁﬁﬁi

# || EC

B G| B[ B | @

el e
Task List
F [iTime Inversed Valtage

Parameters | Characteristic Definition | Wiring | GOOSE Data |

Name |V=0.800"Vp
~Pre-Fault Fault Add
vy [ 6773 v |l [T o800V v | Quckadd |
Current | 0 A Current | 1 A

Remove
Angle | 75 Deg| | Angle | 7 L ——
[ s0.000

Freq. Hz ||Freqg | 50.000 Hz
Clear

Max. fault time 10 s

VF Define ViLN) -] [ ClearAl BB Test Resutt
S e
3
P [N A — |
66 BoGaGnGG 6 66 ee e 8 BE610/aea0
Ready \war;mnzsn— \* [Num \7

| 68 elenea 9| @|a|m(@|GE)]

Task List

| ®|a|®| 09| @ || wl] s

Parameters | Characteristic Defintion | Wiing | GOOSE Data |

Name[Tiptime
- Pre-Fault - Fault e
Voltage vy || 50 v ¥ 5| S
Current 0 A || cumemt [ 12y A 4
Angle 0 Deg|| Relat.to[in = _ Remove |
Freq. Fn Hz || Angle Deg Hoinvei|

0
Freq. fu Hz Clear

Max. fault time | Tset+0.2 s Fault type [AE | ClearAl B Tt et
—1[ No.
1
P Gl (= gl B |
_RﬂhkABDDEFGH\AIBIG‘I Mcuﬂ z -u 78
(3CACAMACACAE | (] [}
Ready ||Vers|nn 260 \* [Num |




PW866i Protection Relay Tester

About templates

PW866i supports using relay templates in its local system for testings, which includes more than 400
available relay types for engineer’'s use for their testings. Register on our website to download the

available relay templates for your testing use.

[ Poverict GurT s AV

Templote File(F) Tosk(T) Report{R) Settings(S) View(W) Help(H)

| o8 |m| 0@ || 8] o] @ eso|n] o] o s oo

TemplateFile(F) Task(T) Report(R) Settings(S) View(W) Help(H)

| 28| @] e |a| @ |umlec| ] W] of|| e 9 3

Task List Task List

Parameters | Binary | Assessment | Wiring | GOOSE Data | Enter Resuts | -

~Voltage ~Current Ea (B S

Module  Angle  Frequency Module  Angle  Frequency

va [ VnV 000° | FnHz la [ 0.000A [ 0.000° [ FnHz

vb [ VoV [200 sone, . e e

ve [ VoV [1200 —

[ 0.00¢ | ABE ~| & & ef B~
gl 0000V ]| 00g - P | | wiring| | Report Setting | GOOSE Data
Date modified Type

Vdc 0.000 V'
8/04/2009 23:18 oper
Name |7=0 957 ¥
27/08/2009.08:33 e 2=0.95"Zeset10hm.A-E transient

Quantity Va Vb,
Step 05V 27/08/2009 08:33 oper
Time [ozs] Faulttype |A-E 7 Current 1 A Add
o [0y ‘ 1z 095Zesell  ohm e 5 v QuickAdd
‘ i i
Phi [ Angle  deg - R
to EXT (e = i *9 Dicton [Foruare emove
Quantity(Mo.2) [Va o= | R 0738 ohm  Fautmode [tansient  ~ Remove -1
Step(No.2) 0.0V | Flesoftype: [Testtemplate (tp1) -l Cancel % [ 278 o Fauttme [ 10 s Clear |
TERTTER csuit Frequency | 50.000Hz I Cloaratl | | |ED TestResult
No. No.
1 1
B cosimn | = o ol T o =
ik B C O G H A 1B IC la b & ¥ uH LIy PN L Q=B =g g 5 6 7 8 RUN Pk cA B C. D E F G H ‘ IA 1B IC la b lc V UH esc | r3 | F4 1 2 3 4 5 8 7 8
o DOBGERGH: 66 e é 6 e 8 [E6|H|0) abha Bhnd 00 BRERNEE éeéeee blidDadad hadd

|[Version:26.0

I

|[Wersion:2.6.0 Num | Ready

Local Reports

After testing, each test items can be saved report in .rpt format and open it locally. Test object information,
test equipment information, system parameters, characteristic curve, binary setting, test setting value, test
result (including testing data, operating characteristic diagram, test result assessing), ect.

|38 PoverTe

Templote File(F) Task(T) Report{R) Settings(S) View(W) Help(H) Report(R)
| & |e|m| o] o]l bl o mealmin] 2] @os|)eE] | » 3 |2 fec| | Wil]| =
Task List i |
Parameters | Binary | Assessment | Wiring | GOOSE Data | Enter Results | — ookbst | Report |E=mjEmn
~Voltage ~Current Ha ) |
Module Angle  Frequency Module  Angle  Frequency |
va [ VnV 000° [ FnHz la [ 0.000A [ 0.000° [ FnHz eSS i .
Vb [ ViV [ 200 s omens . J Substation
ve [ vnv  [1200 — —_— ——
vz [0.000v [ 0.0 Savein:| i Report ~| « @ ek B~
0.000 V N ° Date modified T . . P
[vec | 0000V | ][ Mame ot modlie 2P Test Object-Device Setting
|| 20240918.rpt 23/09/2024 15:35 RPT
Quantity Va.Vb, || GE T60 report.rpt 31/12/2020 09:18 RPT Station/Bay Information:
Step 05V|| [ |P182Under Voltage IDMT.rpt 5/01/2021 09:54 RPT S S— Bay Nae T S Date
Time [0zs]| Liprssmt 5/11/2009 14:44 RPT
. ooy Device Information:
m' W Al L | Desice Name: Device Model: Device Address: Manufacturer: Serial Numiber:
Quantity(No 2) [Va Fle rame: [iE &l Satting List Numiber Additional Info:
Step(No.2) 0.0V || Saveastype: [Test reporitosl) =~ Cancel Nominal Values:
- TREPPR et Viom: 63.509V Tnom: 1.0004 Foom S000Hz  Vde: 0.000V V Primary: 220.000V 1 Primary: 500.000A
= No. .
o Seting | £ Pam = By 7 e Rebmon Tiow i
Test Equipment Information: E|
RN Pk A B € D E F G H A 1B IC la b lc ¥ on esc | ra | F4 L B A ) . S sy S ) RUN PINLK- C 0 E F G H A 1B IC la b lc V Ln esc | 3 | F4 1 2 3 4 5 8 7 8
00 DREERRER e0 e eco @EEI Go]8 5 [& J{6- [ 6 |6 ‘ 00 B000R0001 0000000 @E 07 [ 7 e [ e [ o [
Ready |[Version:2.6.0 [ Num|  Ready |[Version:26.0 [ [Num [
B ] teport(R)
@m0 6] @ | ] = 2| |®| o] |l bl
2.Slopl 1d(A)
Test type: Slope 1 Debounce Time: 0.000ms Exror tolerance: 5% Phase: ABC
Test Precision: 0.010
]
Ir Iff | Siopl | I i Results

1.100A | 0.212A | 0.193 [ 1.100A | 0.888A4 | Passed

d Set |Error(%) | Error

0220A | 3.636 |-0.0084]

3.Slopl
Test type: Slope 1 Debounce Time: 0.000ms Enror tolerance: 5% Phase ABC
Test Precision: 0.010
Ir Tdiff H L Results f“ T O R TS SirA -
13504 | 02614 | 05004 | 03074 | Passed b
ciea lnmnl & = Operating Characteristic Diagram 2
' e Tmron] mee N ! . . 0 i ] v
won Pk AL B €D EF G WiC B fC l lb ke YV ow e | v n {2 3 455 6 7.8 Ao Ptk AL B € D E F G HI(IA B IC W b ol ¥ on esc| s n . 2 8 45 6 78
00 DREERRER e0 e eco @E ] [ |5 o o1 |6 o [ &) ‘ 00 DRLBERRRRI e 0 (XXl @ EAC3CAEA (3E3EAd |
[ Ium[ \‘men‘z.sn T Nom [

|Iversion:26.0




» Basic Package

PowerTest - Relay Test Set Software

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 different 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
¥ Protection
& Advanced
1 Special
EC 51850
[*] New Modules

c Setup

‘ﬂ' Test Manager

'@ Calibration

3 Support

Wy Basic

© QuickTest(4V.3)

@ QuickTest(4V or 6V.61)
@ QuickTest(VL-L.31)

@ QuickTest(Sequence)
©Q QuickTest(Power)

@ QuickTest(Z.l Const)
@ QuickTest(Z .V Const)
@ QuickTest(Z.Zs Const)
Q Time

@ State Sequence(4V.31)

[’.DEINDVEI

Version 2.6

@ State Sequence(4V.61)
@ Ramp(3)

& Harmonic

@ CB Operate

Q Non-electricity Check
Q TransPlay(4V.31)

oK
Cancel

/ QuickTest (4V, 3I)

.

+ 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

rrrrrrrr

.y’ ppppppp :| gggggggg
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PowerTest - Relay Test Set Software

E— - ox
i o S Vi) 00
o l@|m]aa] @ |l 8] sl & s o] &[a]s[B[o]=]

/ QuickTest (4V,6l) S - =

Porametes | inary | iing | GOOSE Data | Ener Resuts |
o1

Modue _ Angle Modde  Angle
[V

+ 4 voltage and 6 current sources available for e

Ve [ Vv [T20000°
la [T00A [0000° | i [T000A [ 000 | Freauency [50000F Sef

test relay " Mo e & (oo (o | Tox
. Quinty VB 5l | I Extomal Ampiiers
< Amplitude, phase angle and frequency of | = == »i<
Qumityo2fVa ] [Amitude -] rnvnmf . oy 000 s oo
voltage and current sources can be controlled v [ ' 2 T G
Coans) Cras aen) e

independently

++» Test can be in manual or auto mode :
\ 00 BiihRaRRBHaRh 66666 066 &l /60 Bhdt Badd

=3 Veren260

AN

K QuickTest (VL-L, 3I) 8o ]als] = |ale] 9 =) BEEER AP
D uictest-L3) ==
+ Easy to control the phase-phase voltage, 3V0 | ey me e
vab  [100000V [30000Ds; | la [0500A  [3000Deg <l
(zero sequence voltage) and 3 currents o || s fosey, e
. Froquency [ Fn
< Amplitude, phase angle and frequency of e
current sources and phase-phase voltage, i — T | E e
ot o 7005 - ooco JLICH : : 2 o
zero sequence voltage can be controlled Elarmlasn) 2 =
independently o ’ w

00 Bixdaaahan B ¢ 666 66 6|60 Bhdd Gadh

Ready Veron260 T J

\020 Test can be in manual or auto mode - =

ence)
Repon®) Settngs(s) View(W) Helpt)

itlw\ 2 oo rec| || M| oI |68 ea|es| o] |4 |m@(P|S|S

T QuickTestSequence) [=le s

K QuickTest (Sequence)
« Easy to control the sequence components | " T [P

v [f00V_ [D0Deg | | It [C700A  [0000eg
v e [ouDeg | | i2 [0000A  [0uiDe.

(positive sequence, negative sequence and v [T oo [o6 oy, i

vae  [0000V
Froquency [ Fn
zero sequence) for voltage and current oy [T

Swp 0500V 300,000V

[

«» Amplitude and phase angle of the sequence — e
Ext time [0000s BRI 0.0000 [ECHICRI

components of voltage and current can be [Tl Azl am

T

controlled independently
\~2~ Test can be in manual or auto mode

e

00 BHEBAEABH B 66666666 k| G(Ce

QuickTetpone) - 8 x
Repori) Setngsts) View(W) HeloH)

2 || = )] W] ol Ealaleo] Al BBl
3 QuickTest(Power) =2 oy =)

AN

K QuickTest (Power)
Parameters | Binary | Assessmert | Wiing | GOOSE Data| Enter Resuts |

+« Easy to control the output of power, including S e 5 oo
Va [10000V [ 000Deg [50000Hz | Sa| T000W [ 0000Var [50.000Mz
H = b [ 10.000V [-120.00De | 50.000Hz Sb| 1000W [ 0.000Var [50.000Hz
active power, reactive power and apparent CECEELe T | SR

power oy [ ]

U L o lame lodule Angle i
« Amplitude of active power, reactive power = ] ; o a e
S o N ; w2
and apparent power can be controlled : ma

independently

7 Setina 17 Pan 1P 5

o . < )V <
\v Test can be in manual or auto mode o REaBRaRBanN o s se e BlEla patR B

4 Powertet - General CuickTest 2 Const)

QuickTest (Z, | Const) (2181w ala) 2 el 0 o BaEEe A
+ Easy to test impedance relay with constant [

PIS

ary | As:
=i | e
current i RN
< Set the fault impedance and fault current, | & "y o

obtain the amplitude and phase angle of L

Angle
~0.000Deg
-120.000Deg
120.000Deg

each phase voltage and current according to e

0.000Deg
-90.000Deg 50 000Hz

[ Seting )V Paa )P =] ‘ | A0000Deg 50000k
the fault type e — : Sed e

g

«» Can manually or automatic search the relay }
\ operation value 80 Grttttad Bl é 6 666 666 [BE60)abid Badd J




PowerTest - Relay Test Set Software

/QuickTest (Z. \"/ Const) ;T\i\w r:;fm ) cTMJm:!\Fm\ B REESE] \

[0 QuickTestZ Const)

+ Easy to test impedance relay with constant e e e
voltage P S K .
< Set the fault impedance and fault voltage, o e = R

obtain the amplitude and phase angle of : ) -
each phase voltage and current according to o
the fault type

k’:’ Can manually or automatic search the relay

eg
“120.000Deg
120.000Deg

operation value o /

QuickTest (Z, Zs Const) S i@lzala] 2 lale] Ol o EeEEr ARG
) QuickTeatZ Zs Const] =R

« Easy to test impedance relay with constant S Ede e e

system impedance ﬁﬁ =] o
+ Set the fault impedance and system

impedance, obtain the amplitude and phase o e
angle of each phase voltage and current e [0 I J :

120.000Deg
120.000Deg

according to the fault type
+« Can manually or automatic search the relay

operation value

/Time (1810 5] = ] 8 o)) mislel o] ajajslmios]

=1e =
. . . . ;!;! [: e Task List
+« Time module is used to test trip delay time of 1 |
protection re|ay Paametss | Chaasrsic Dfnn] W] 50052 Dt T
% Various value can be set separately, such as o [ e i
Angle 0 beg " Remove

lﬁ
fault types, fault time, the voltage and current i “” e e

at pre-fault and fault state, etc. W
]

(9
(3
&
B
(53

k 90 Bidathatihiin ¢ 6066 666 Bl E|HI0|bid

ety Verien260

FIe) Tk Repon®) Settingss) View(W) Helplt)

/ State Sequence (4V, 31) 'if”-m{‘ 3| 7 || | ol sl B elslole] <« |mlplelE]

et St Sequence43) - s x\

oo =

% Used to define multiple continuous state ] [, [—
sequences for special test applications, such ” e E
as generate a series of states to test the e o ™ o i | T :
tripping time and close time P Sl R
. e e
“ 4 voltage and 3 current sources available for ;o oo B 6 8 e | |
Frequency [G0.0000z I~ DG 00 T .
each state et et

% Trigger condition in each state can be set — |

separately 56 et e 66 66606 o 1615 Bban aaed

Ready [Version20. /

sateSequencel6V )
R

'\7\9\ | 2 oo | W] o|][ s ]0] 9] &|= @ |@[S|S]]

K State Sequence (4V, 6l)

+ Used to define multiple continuous state v || "] L B |
sequences for special test applications, such — %
as generate a series of states to test the S i S ——

Vo[ _Vn [ 120007

ve[ Vn [ f20007

tripping time and close time s[eea T ow wloam
++ 4 voltage and 6 current sources available for e roar B i

each state o T oz
% Trigger condition in each state can be set =

separately 90 it (hon ¢ 6 666 06 55615 aeen ke /
T

=3 Veren260




PowerTest - Relay Test Set Software

+ Specially designed to realize RAMP for
different test applications, such as pick )
up/drop off value checking, directional relay

/ Ramp (3I) [2l8le|0la] = ] b o 5 sl e \
N . . . ; B

testing, maximum torque angle checking etc. ;w‘; [ o i
o . . _vm sep [ 01 Z
< Both pulse ramp and linear ramp available e mm X
< Can search the relay operation value e z : : !
[ Seting J P Para ) 5 )
automatically . Linear ramp =

k Pulse ramp _ |'— /
/Harmonlc |z ] | oI B Bl [ EElE] \

00 BEAGERBHBHGR ¢ 6666 666 E|6|0|bbddGEEA
=

[Vesion250

[=E=]
» Can generate harmonics for all voltage and = = T e
t tout 1 [somA  [0s ‘Z@@ = m@ 5,
current outputs Bl e R e T : = 3
% Can check the 2m /3 / 4t /5t harmonic e fm ol 3 o [
i . i o [0000A [w00s 19 [0000A [0 1 W’% b,
restraint of current differential s Lo o 3 (oo e oo <
1 [o0wA [00e 22 [0000A [1200de —_— e o
¢+ Can check the harmonic measurement of the e~ o 8| &
relay up to 31st harmonic -
% Can set the harmonic for each channel ) y
\ separately 86 CINREREN DRwE ¢ 6 666 666 B0 BEEBEAS /
T e e e .
/ CB Operate EJJLE‘WM Ik e E\

0

+ Can check different types of line protection
system, including over current, distance, etc. | oW G it focou

Zone Faultioop Label
[ =

+« Can check the whole relay system, including
auto-reclosing and circuit breaker simulate o
+ Can set different fault type
% Can do end-to-end test with GPS control = -
\ mode 50 Dot uhea 85655648 BEIAL BEbn B ) J
- ici WT;T% \kmn e T TGS \
/ Non-electricity o —
+ Give tips before and after testings to have e i
test scheme prepared well and finished well _—
+ Neither has any output value nor judge the
binary input. It only generates a complete
. Ao | <&
report for project check from appearance and c |
safety. :

\ 90 BrGhoann Bras 505000.0\EIGD 2] )0 o - /
L Version:2.60 1 T

/ Transient Playback (4V,3l) }w ! ‘
Hl n M 1

which records 4 voltage channels and 3
‘Granne Seloct | Samping Rats | Ect | Winng | Outaut Birary |
current channels e
ek
« Display the waveform and data of the | C— | —
. , E —
imported COMTRADE file el — ‘

\_




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.

@ st Modules P Protecti

¥ Basic

o —— @ Distance(R-X) @ U.LT Relay(AC)
P —— @ Distance(Z-Phi) @ U.1.T Relay(DC)
£ Special @ Directional
G 61850 @ Auto-Reclosing
[*] New Modules @ Differential(31)
@ Differential(61)
@ sewr @ Time Inversed Current
@ Time Inversed Voltage | oK
s @ Freauency Relay —
\Cancel|

s

@ calibration @ Voitage Relay Cans

3 Support

K Distance (R-X)

+ Can test impedance relay with R-X setting in - =
different ways R
+ Input impedance characteristic to Z plain
+ Associate the characteristic with relay settings
+ Select test point/ items directly on Z plain or in =
setting box e e ) g ‘
% Zone verification e —
% Z-T test i
< Edit new characteristic B0 s W LI DR Elefeletlers - N J
KDistance (Z-Phi) ?s«|@|mnl’\h;uﬁwy | G bibiblY] AlaEERE]
% Can test impedance relay with Z-Phi setting in rm— ==
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 T
% Zone verification e -
N . 4
\ Z-T test - 50 CaudEeE Eba o6 66666 3510|000 Boas ) J
+« Edit new characteristic e ‘




PowerTest - Relay Test Set Software

: : e e S R \
/ Directional - —

i =
«» Can search maximum torque angle and two
boundary angles (Lead and lag angles) -
_Remoe |
% Can set angle define, V lead | or | lead V - 2 - wﬁ
. Voliage | 50 V StepSize 1 Deg
+ Can set fault type, singe phase, phase-phase ol B E 2 :
or three phase fault ~—
k 90 BRAABAGHHARH: 6 6 66 06 85|60 bhdd Bada /
. | r\;\ i\ |m\ e W\WJH\MJ B EERREERE]
/ Auto-Reclosing T : mm\
% Can test the reclose function .
% Realize relay automatic reclosing with B
1zl 0957set  ohm | T —
H i ol [Pt Tl et 4 300,000V E 30,0004
checking the difference between two L h—ﬁ ey
systems, checking the synchronization e 3 o ‘
T 4 | reqeney 0000 4
setting, reclose set time checking and
automatic evaluating of testing results. :
K oo iGRGaGn NEEm 6 6 666 06 85|60 bada hand

View¥) Help

] ol | eleolsl o] <[ a(z[e[=]

/ Differential (3I)

» Can search out the percentage restraint R ma |
[Slopet v e
|Slope2 v e

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

Froquency. 5000072

< Can check 2" harmonic restraint /

«» Can check 3" harmonic restraint ==, — =

< Can check 5% harmonic restraint : . ‘
k% Can check tripping time of set points [ LJezzteer e el LITITLL BlEGOeeonnnas ] J

K Differential (6l)

«» Suitable for 6 output current channels' relay
tester, such as transformer, generator and bus
bar etc. differential protection equipment test

- & x\
[ e

Task List
| EADiferertial)

| winng| GoOSE Dsta|

o
ABC Quick Add
R’ 5o i

% Realize the two sides 3 phase/phase- P —

phase/single phase test between relay tester

and relay equipment. Al R W
« Can search the percentage restraint curve, 5
harmonic restraint, trip time 56 BRBAREAE ARG ¢ 6 06 6 0 8 BlE 05 BAED BEAS

(5] View(W)  Help

22 |1EC \J\J (e e s en| 9| &|a|@| ||

AN

/ Time Inversed Current

) GenerskTime inverzed Coment ==
< Realize the directional over-current test and = B
non-directional over-current test ‘
+ Include testing positive sequence, negative
. . Votsge [ 57% 1y || v yTv | W‘ =
sequence and zero sequence inverse-time i:;:”ﬁ‘i:,g T
. . [V T o Ww
over-current, definite-time over-current, over- s LB e
heat protection. R b
+ Can import the IEC and IEEE standard curve ; ‘
or user defined curve , - = — -
k 90 idahaG NHNE ¢ 6 666 06 8 ] E(H|0| bbdd Ghda ]




PowerTest - Relay Test Set Software

d Voltage - ES
gl Seting5) Viwt) et
] ec ||| M| || enlenlen] 9| &|a|m|@|H(S]
oo )

iTime Inersed Volage

/Time Inversed Voltage

+« Can test time inversed over voltage and time

Parameers | Charctasic Deition| Wing| GOOSE Dita|

inverse under voltage relay o L —

+ Include testing directional, time definite and el i L e =

with time delay voltage relay P e~

v

obor o1or oar 93 04 05 05 07 o7 osms os

+ Can simulate three phase, phase-earth fault, I e

7

and phase-phase fault ’
80 BAGAGEAG Badn 66666 666 BlE010 Bhon Badad

/ Frequency Relay \

+ Can test frequency protection relay, such as

(e

Task List

EiFrsquency potection

Parametes | Assessmont | iing| GOOSE Daa| ]

over frequency, under frequency, df/dt o : . ‘

. dildt 0.85"dfdtbik Hals
blocking et B
. . . . . =& Sl et i
< Including pick up frequency, trip time, df/dt s[RI T I &

blocking value, voltage blocking value and

current blocking value test :
k 00 xiciiaich caaiacs 6.6 6 66 6.6 8 [ ] G100 cacbiaea aeacacs

/ olalElalal = lale] b ol B SEEBEOE
Voltage Relay e

Vemon260

AN

B
+ Can test voltage protection relay including ]
Parameters | Assessment | Wiring| GOOSE Data | s Las
under voltage and over voltage e " T
. . . Vpp Stop from 1.1°UAct v Add #
< Can test pick up voltage, trip time and dv/dt —
. Holdtime. [ 1zuAcme s 2
setting value L — —— &
.

k 00 BHABGAGHBHGER ¢ 8 666 66 8)H|6|6H/0|abdd badd

/ U. 1. T Relay (AC) = \

% Can test AC type auxiliary/intermediate relay ]
and AC type time relay : K G

| g | GOOSE Dita|

VPidk-up(ac) - 8 x
TeskT) Report®) Setings(5) ViewtW) Help(H)

m|a|a| o ||| bl «f| B slssl o] as|sBls

(=R~
[ Task List
BV Pickup(AC)

% Cantest AC voltage type electromagnetic relay mre - et : i :

% Can test AC current type electromagneticrelay | = ':ﬁm == "

+ Can test electromagnetic time relay picked-up LA o s b ‘ T .

by AC voltage —

+ Can test electromagnetic time relay picked-up i 4
k by AC current Se pisottetiatn ssssss MEBGoGBEMEE /
/” U.1.T Relay (DC) e N

mmm — e
+« Can test DC type voltage relay. Auxiliary DC ! [

CIDC Curent Relay

source Vdc is used for this test. Also DC

s
current can be generated for some relays - o ] : :

e ey

when it is required. b e
,fbeg Downstep [ 05

% Can test DC type current relay. Current o i ™ ] ! , T

I PHQ) ead Phity

source is used for this test. DC voltage can =

be generated for some relays when it is - ,
k required. e T /

fl@:
o
gz
o
B
Em
Be
&=
g.
ﬂ..
Ex
B
°s
°:
o
o
o
o
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o:
-
&
@
[=H
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QN
E..
E.
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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.

W Basic
4 Protection
& Advanced

@-0ONDOVOD

Version 2.6

@ Test Modules % Advanced

€ Advanced Differential(31)
2 Advanced Differential(61)

€ Special @ Advanced TransPlay(4V.3])

Ec 651850 @ RX Characteristic Sweep

[*] New Modules & Synchronizer

c Setup

el
ﬁ Test Manager e
Cancel|
@. Calibration
2 Support
/ Advanced Differential (3I) e (3] = el 8] <1 Boiblalo] <[sEiol] \

% 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

k’:. Only check single phase fault

/ Advanced Differential (6l)

+« 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

\_
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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

MR, v

SR o

~

| aming e 3 | win | ot vy |

L

/ RX Characteristic Sweep
« Can search the characteristic boundary of
the impedance relay
+« Can find the boundary at different angles

=Fw\

Patamter | Assessment | Wing  Charscteisic | GOOSE Data

Zone. Fault loop Label
1 o =[Zice
1 ) = _7iE
1 o I S
1 = = TSILE
2 = S
B ) - BLE
3 o o B

- Dsns ingon_| _ Expon

Task List

RX Charactenstic Sneep

Wo. Results

A5 c oo

00 BENNEENE WHE 6 6666 068 [B]EG0bdan Baad

tesdy

[Vesion260

/ 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

R/
0.0

7
0.0

3

o

R/
0.0

3

o

R/
0.0

7
0.0

s PowerTest- Synchvonizer
Termplate Fle(f) ToskT) Report(R) Settings(5) View(W) Help(H)

v @m0 |a] = || il o] @ slso] o] aals|e=]|

D Symchronzer

_/
o )

o

Value
[reniogoi s
Ao

Paramotrs | Assessment | Wing | G0OSE Dat|

Nama [VValus
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Fg Faosrdrsel
o Trase v

Task List
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PowerTest - Relay Test Set Software

> Special Package

In the special package, there are Energy Meter, Power Swing Simulation and Transducer test modules can be
used by PW866i.

apﬂNDVD
Version 2.6

@ Test Modules {:} Special
W Basic

4 Protection

& Advanced
=7
0} Special € Power Swing Simulation

IEC 61850 @ Transducer
[*] New Modules

o Setup

@ Test Manager

& Energy Meter
« High Burden Relay

@ Calibration

3 Support

/ Energy Meter

®|9|E|a|a]

galiec] | | sl Bl lole] 2[ARBIOE] \

EEr=)
. . [Tx Ttem Sel St [ Ll = w;;;:«n
% Can check the functionality and accuracy of e N
energy meter with or without optional || i
Name [Emorcuve@28) =
accessory PACB108 e — zm'
Votage  [1000% va & v —oe |
< 1-phase or 3-phase energy meters can be | o [ sormr [ o oo
Puses [ 6 Esttme [007 & E‘"wm‘m;ﬂ
checked R e T
. : .
+» Active power meter, reactive power meter, | I o =

80 (ixaidnin it ¢ 8 66 6 06 o (|G| ki tinad

Ready Vemion260 T

k and apparent power meter can be checked

= W) (H)
[0 [ | 2 |lec] | Ml of||[ mlslm o] a|a|s|mle]=]]

/ Power Swing Simulation

- Power Suing - 8 x
Tosk() ReportR) SetingsS) View(W) Help

ESsEen ==
Ttem st EM:::;. !
+« Can really simulate the oscillations in power | a
flow reference the power parameter e o
Pow. Angle Start o
+ Can simulate Out-of-Step and Stable swing i
+ Can simulate increase and decrease swing o
% Can be a tool for relay test engineer to e
observe the relay behavior during dynamic -

ower swing process. ’
K P gp 00 BaRAGaAn BRkn ¢ ¢ 66 6 00 6 5|60 cbid Badd /
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PowerTest - Relay Test Set Software

/ Transducer 518 (s o u] = |l G o) BBl <[ JePlols] \

i oo

cccccc

++» Can check A ‘
[~ ] i
ey Porameters |
accuracy of BL & | mm— =
Vnom(LN) [63509V  Angle | 180.00 [soo0%  _QuckAdd sal-

Class

b
transducer (e (e L@ || o T eime s

TRASDUCER T & | Transducer settings o e |
! i Type. [Actve pover =] C Singlephase @ Thre phase | LI

c
H ! ! Input Range  Output Range
H
c pingat *Vigput — i ® O e s a e S Bl L
w
|

(EiTnsaucer

Pim
! Mex [300.0000W | 4.000mA  Ineut Value [-299.57aman.

sec. [Ti0.000 v
% Primary Side ¥ InputValue according to Angle

; T A R R

80 BbaaaoGONAnn 66666 06 ¢ Bli|6I0|bdda Gand /

» New Modules Package

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

(Low Level) modules.

. Test Modules
W Basic
¥ Protection

€ Loss of excitation
e e €@ QuickTest(Harmonic)
&S

QO Special @ Transplay(6V.61)
IEC 61850 € QuickTest{Low Level)

ﬁ Setup

c Test Manager

@ Calibration

@ support

/ Loss of excitation LI NN P T . — \

« Can search for two different excitation loss
characteristics

+« During the test process a series of shots will
be generated to search out the boundary
along this shot line. Then next shot at a
different angle will be generated. In this way
we can then find out the boundary at different

\ angleS' 60 it ki 6.6 66 6 66 8 6103 bt ki S | /




PowerTest - Relay Test Set Software

. . i) 8 o] lelelo] AlalslBielE)
/chkTest (Harmonic) S=
- m\]wwng\Em-rﬂuun;\soosinm: — m
< Can automatically and manually o I .
b [57780V [1200° b [ 1000A [ 1200° 2r er 180 v o
e . \ . ve [F70V [ 007 i [Tm0A [ 007 P
superposition harmonics with user-defined A

Quntiy  [Va =] [Fundameni ] HLYW i . i

frequency = oo B

% The fundamental and harmonic of voltage | .. &
P Seting ) Paa JF B ]

and current sources can be controlled

independently I i
\ 80 Bxahaahn bhid 6 6666 66 6[E]6EHl0|bdad badd J

ﬂransplay (6V, 6l)

% Can play back the COMTRADE format file
which records 4 voltage channels and 6

[Paveack
'Wareforms(6xV.6)

current channels

F le=(

+ Display the waveform and data of the e e O =

imported COMTRADE file e ree o e
I

00 BOBGBHGHBHON ¢ 6066666 [5]EH/6H|0| ahbdd bads

Ready. [Verson260

N _/

o k) Repor) Setings(s) View(W) Help¥)

W) _Help
B[] &[] ) ]G] 2 EBolE]

QuickTest (Low Level) (Optional) e ] e

| Binary | Wiring | Sampie | GOOSE Pubish |
]

ElGuckTestLow Low)

Modse  Angle | [ Binary Outputs- -

X i & = |[aoian aride
+ 12 low level voltage sources available for test v o Lo i ooy T 4 8F 3F 4F .

Ve [ 5V [120000° | ve[ 5000V [120000° +1-180] = d o
la [T000V [ 0000° |l [1000V [ Goope | Freauency [F0000%z Set]

purpose RlEsa | e i

ic [ 1000V [120000° |4 [1000V [120000° roc
I Auto

F— G w

240.00deg

\ 60 Gixacdnh i ¢ 8 666 66 o] 60| bk Biad /
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Test Report generated by PowerTest software

After testing, each test can be saved report in .rpt format and word format on PC.

Test result in both format displays the same content, including test object information, test equipment
information, system parameters, characteristic curve, binary setting, test setting value, test result (testing
data, operating characteristic diagram, test result assessing), ect.

v rpt format v" word format

rA°20NOVO
Substation
‘Test Module Parameter Test Object-Device Setting+
Station/Bay Tnformation: .
Differenta(108]) 26010123 o s N
Test Settng.
TRANSFORVERSDATA: 0 vEcToRsG u
VECTORSGS u DEFSPROTCTION: 0
oFseROT ox e o
s Ls0a sLore a0
BasseTs 0500 sLops 50
esamON: ox nesmamvON. b
crose oovre amaR SEARVON
s 500 Rossun: p
s 0l TSm0 aoip
TR som oA aoos
D81 ooes ooes
xeri ey xem 1
Ko 1
Test Result
1Ty
T e S Db Ten: 000 [E— P aBC ]
ot Pt 0010 Test Result Assessing:
v [ | m | @ | Reus IR——
020002 | 019300 | 01030 | 0002In | Passed
1aset_| Erorce) | Emor
0200 | 350 | 000 i
== =%
25lop1 _
Tetiype Sge 1 Detonoc Tene: 0000 [r— Pl 2BC =1
Prien: 0010 ] = - — ~




PONOVO Template Service

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.

Version 2.6
‘ Test Modules [ :;il Tiest: Man_a_lg}a,rr
% Basic B
¥ Protection
; ﬂ Templates)
& Advanced - 4
4 Special Reoort fipsn X
epo
IEC 61850 ﬁ ; Look in: | | My Templates ;I L] ﬁF Ef~
E New Modules - = Mame - ~ Date modified i)
RaE TestPlan | 1vel 6/24/2022 3:15 PM
= Differential 6/24/2022 3:15 PM
ﬁ setup | Distance 8/17/2020 4:44 PM
Distance(R-X).tpl 8/13/2020 10:43 AM
_ Distance(Z-Phi).tpl 213/2020 10:43 AM
fay Test Manager < >
File name: Open
@ calibration Fies oftype: | ("tp) === 7

2 Support

S

=] ] =] Pl 5] <l




PONOVO Template Service

More Templates can be download from our website www.ponovo.net

AREVA
| e CAG17 e CTU e P115 e P142 e P343 e P438 e P941 e VAGM22 i
1
1 o CTIG ¢ DIFB e P120 e P143 e P344 e P441 e P942 o VAPM |
1 1
o CTIGM e MFVUM e P121 e P144 e P345 o P442 e P943 ® P632 !
1 « CTMFM e Micromho e P122 e P145 e P430 e P443 e PPX e P633 :
1
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1
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| |
| |
! :
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! :
| |
| |
! l

|

:

|
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1

|

|

|

|

|

1
1
1
:
1
| ® 7SA513 e 75J61 e 7UM512
! e MSOC  *REL316 e REL531
! e RAZFE  * REL350 e REL561
| | o REB670  REL352 o REL650

e SEL487B e SEL421
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e SEL167 e SEL587
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| e 7SA522 e 7SS52
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e GRL100

[l e e il SR
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__________________ eoo ! oo ! P
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PW866i Protection Relay Tester

Optional Accessories

e PW-VP50 CT Polarity checker

2 units. Master machine injects pulsh
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 J

and other relevant functions.

.

e Circuit breaker simulator (PSS01)

( Protective Relay s
'R — - —';:Zose o Working together with PONOVO relay testing device, PSS01
0 e is to be used to simulate the circuit breaker operation for
o] Jaoe checking the relay scheme performance. Complicated
—o—— U =t software settings can be avoided by using this simple
e B sy ising accessory.
L J

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.
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Protection Relay Tester

Specifications
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Voltage generators

Setting range

4-phase ac(L-N) 4x0~300V
1-phase ac(L-L) 1x0~600V
dc (L-N) 4x+0~300V
dc (L-L) 1x+0~600V
Power

4-phase ac(L-N)

4x75VA typ., at 300V
4x50VA guar., at 300V

3-phase ac(L-N)

3x100VA typ., at 300V
3x85VA guar., at 300V

1-phase ac(L-L)

1x200VA typ., at 600V
1x170VA guar., at 600V

dc (L-N) 4x100W at +£300V
error<0.08% rd.+0.02% rg. guar.
Accuracy at 0~300V
error<0.03% rd.+0.01% rg. typ.
at 0~300V
Ranges 300V
Resolution 10mV for 300Vac
Distortion <0.05% typ., <0.1% guar.

Current generators

Setting range

Accuracy error<0.15% rd.+0.05% rg.
guar., at 0~32A
error<0.05% rd.+0.02% rg. typ.,
at 0~32A

Ranges 32A

Resolution TmA

Distortion <0.05% typ., < 0.1% guar.

General

Frequency

Sine signal DC, 0.001Hz~1000Hz

Transient signal DC~10.0kHz

Accuracy +0.3ppm

Resolution 0.001Hz

Phase

Angle range -360°~+360°
<0.05° typ., <0.1° guar.

Accuracy at 50/60Hz

Resolution +0.001°

Auxiliary dc supply

Voltage range 0~300V

Power 88W at 110V, 176W at 220V,
90W at 300V

o]

Accuracy error<0.1% rg. typ.

<0.5% rg. guar.

Power supply

6-phase ac(L-N) 6x0~32A
3-phase ac(2L-N) 3x0~64A
1-phase ac(6L-N) 1x0~180A
dc (6L-N) 1x+0~180A
Power

6-phase ac(L-N)

6x450VA typ. at 32A
6x400VA guar. at 32A

3-phase ac(2L-N)

3x800VA typ. at 64A
3x700VA guar. at 64A

Nominal input voltage 110~240Vac
Permissible tolerance 90~260Vac
Nominal frequency 50/60Hz
Permissible frequency 45~65Hz

Binary inputs group 1

1x1200VA typ. at 180A
I-phase ac(6L-N) | 4,4000vA gyupar. at 180A Number 8
1x1400W typ. at 180A Input 0~400Vdc/ac peak threshold or
1-phase dc(6L-N) 1x1000W guar. at 180A characteristics potential free
Max compliance Sample rate 20kHz
Voltage(L-N) (L-L) | 21Vpk/42Vpk Time resolution 50us




PW866i Protection Relay Tester

Max. measuring time Infinite In-built monitoring and recording
E_)ebounce/deglitch 0~25ms Monitoring currents and voltage outputs
ime . . . Recordin analog outputs, binary inputs
Counting function <3kHz at pulse width >150us g Joutputs status
Galvanic isolation 8 galvanically isolated Mode real time monitoring, no external

: : wiring is required
Binary inputs group 2 Recording length 16s
Number 4 Low level outputs
Input characteristics 0~+5Vdc or dry contact Setting range 12x0~10Vpk
Sample rate 25kHz Max. output current | TmA
Time resolution 40ps A error <0.025% typ.

ccuracy -
Max. measuring time | Infinite <0.07% guar. at 1~10Vpk
Debounce/deglitch 0~25ms Resolution 250pV
time . Distortion (THD+N) | < 0.05% typ., <0.1% guar.
Max. counting 25kHz . 19 pins combination socket
frequency Connection ;
Bul ath 3 (rear side)
>

ulse widt s IEC61850 Goose function (optional)

Threshold voltage 2V
- Interpretation hardware is in-built. Please contact the
Voltage hysteresis 0.8V supplier for options to activate the IEC61850 software
Max. input V0|tage +5V Support Goose function.
Binary outputs, semiconductor Environmental conditions
Number 4 Operation 0~+50°C
temperature

T iconduct

ype semiconductor Storage -25~+70°C
Break capacity dc Vmax: 300Vdc temperature

/Imax:0.5A/Pmax: 150W Relative humidity 5~95% non-condensing
Update rate 100us EN/IEC 61326-1
Imax 0.5A EN/IEC 61000-3-2/3
EMC(E&) EN/IEC61000-4-2/3/4/5/6/8/

Binary outputs, relay 11/18
Number 4 Environment EN/IEC 60068-2-1/2/3/6/27
Tvpe Potential free relay contacts, Safet EN/IEC 61010-1/1-12/2-030

yp software controlled y EN/IEC 60255-25/27

. Vmax: 300Vac FCC Part 15: Sub B
Break capacity ac /lmax: 8A/Pmax: 2000VA Others ECS-001:2006 LVD EU
. Vmax: 300Vdc .

Break capacity dc Imax-8A/Pmax: 150W Developed and manufactured under an ISO 9001: 2015

registered system

DC voltage measuring inputs(optional)

Others
Measuring range 0~+10V
Accurac error<0.02% rg. typ. Control mode PC, Local
/ <0.05% rg. guar. 2 USB Ports USB-disk, mouse, keyboard
Input impedance 100KQ GPS interface DBO/TTL
DC current measuring inputs(optional) Ground 4mm banana socket,
Measuring range 0~+20mA Socket(earth) top side
9 Weight 24k
Accuracy error<00.02 % rg. typ. g g
<0.05% rg. guar. Dimensions a64 20047
Input impedance 50Q (WxHxD) mm mm mm

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
www.ponovo.net
info@relaytest.com




