2.7.1 Fig 2a Automatic voltage regulating relays
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CONNECTIONS

1.
2.
3.

AVR relay to the main output terminals N and either A, B, or C
To supply
To external voltage reference if required. ( See Note 6 below in Test Procedures)

TEST PROCEDURES

N

Switch on the main supply

Push (8] select Mains lock mode, (E] toggles Lock mode

Push [A] set output voltage to desired level

Switch on the main output by depressing the output on push-button
The output voltage can now be adjusted to check the relay operation

When testing AVR relays fitted with line drop compensation circuits the main output can
be locked to the voltage transformer supply by using external supply lock input as shown
above.
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2.7.2 Fig2b

CONNECTIONS
1. Voltage relay to the main output terminals

Under and over voltage relays

EARTH

SUPPLY 115230V S0/50Hz AL TOSELECTING ¢
MAINS FUSE TSA(" 15V, T3.15A230V;

POWER

a7

Com

Contact Com  0.2-6A~
o~ 2250V o FEIA
TSET2 PHASE LOCK INPUT

S0
b0t
]
%S
]
SRR
%5
L]
%5
SRR
XK
02050004
2R
SRR
Sotatetete!

0%
%5
%5
%S
%S
%S
%S
55
58

o%

v
3
f9%
29583
2%
o
3R

XX
XX
X
X
%
XX

s
9%
55
55
09588
’0

5%
ot
o039

1000
%S
o
%
’:
%
%
s
%
ot
o039
X

,,

oo

oo
%
5%
,0
.0
.0
.0
.0
re%

oo
3
%
3%
35
2
0%}
35S
L
o
%
2%
2
%
3
355
<K

%
XX
XX

) BREERR0 |

XX
o
9%
o5t

GRR
25

238
29088
25
0o
<X
35
!
XSS
.:'
2K
2K

&
%
o
%5

%

00t

o098

Q38555

<

b9¢

55

%

o593
o208
<5
o9
35
oot

28
3
3
S
2
%
2
2
o
3
3
3
o
oo

,v
%
<
6%
6%
0%
0%

o$o%s

oo%s

<X

XS

53

Jo%eS

XX
XX
%
XX
XX

238
25
29082
022
2R
35
%%
25
!
25
XK
295088
%S
25
25
b9t
oot

2%
oot
0%
b9t
b9t
bt
bt
%
%
oot
%
bt
bt
oot
5%
SoSote!

XX

%
S
3
%
25
2
%
3
3
3
3
S
2
%
2
2
o
2%
2%

oot
’:’:’:
2R
K%
K%
KR
Satole?
‘:’:’:
29308089
KK
oote%els
R85

S

vv
%
oS
55
%S
55
55
o
0003
o
S
S
25
5

;3
oot
09
35
2
35
25
25
0
R
%S
25
25
255
25
KL
RRR

:?
&
&
%
’:
%0
&
3
%
o09)
e

““

s
Sa%o%es
35

o%
o%
o%
o%

020205 %%%
5
$9e%%
$95%%
$90%%
9% %
199 %
X XK
090%%
04050
%
%%
095 %
$905%%
190 %
190 %
1909 %
8555
XK

o%
o%

XX
05

XX
o
o2
o
XX
So%od
ool

ORI
B RIRREELLI
22522204

DONOT OBSTRUCT ARVENTS

TR Test Eoupment Lid
3 Phase Digital Voltage Source - DVS3

g
VENU

|

(o] OFF

QUTPUT

ADJUST

VOLTAGE OUTPUTS

Relay
contacts

NO&

A OG%SZ 5V

~pn

35
S35
o0te%

RS
KRS
ZRRRKS

S
QSIS

S9%e%e%e?
QSIS
Sad00se%e
Sa%40%%

XX
X
%
5%
XX
s

5@??
e Seteds
RS
25

620%0%
Setetet

%
ot
%!
o

X5

o9%s

b0

2R
RKRX

CRRRRRRIIRS
So0sssotetetetesetetet
SR
SRS
GRSIRKKKKS
OIRRRRKS
OIRRLRES
GRS
Detetotetetetetetototetetes

Ratotototetetelel
DaSotetetesesss
QEIRRRKEGS
RRRSKS
JSIRRRRELS,
RS
ototetesetetatosotess

%S

‘z‘p
o2
oo
090
5355
K

<

X
<
%5

<
<
<
b9%0S
Yo%l

%S
CCEAEEHAN

29
b

DO NOT QBSTRUCT AIR VENTS

€

2. Relay contacts to the red and blue contact sockets

3. To supply

TEST PROCEDURES
1. Switch on the main supply

Push

N o oML

to select variable frequency mode
Set output voltage to desired level
Switch on the main output by depressing the output ON push-button

The output voltage can now be adjusted to check relay operation

The output voltage can now be adjusted and the trip voltage of the relay measured

Once the trip level has been ascertained the relay can now be timed by entering, via the
keypad, a voltage higher for over voltage tripping, or lower for under voltage tripping,
and pressing enter [=_J. The timer will then start and will be stopped by the action of

the relay’s contacts. The timer is reset by pressing key (o]
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2.7.3 Fig 2c

CONNECTIONS

Under and over frequency relays

EARTH

A

SUPPLY 118230V S050Hz AL TOSELECTING <25VA MAY, Ve
MAINS FUSE TSA(" 15V, T3.15A230V; Pty

POWER

Cgm

P GIRELIKKIKKKY
B3 SOSIAIRIS
Slosesesesetetatototetese

w
%5
5
%
X5
0958
Sototese
0
bo%es
55
oo
S

2% %
%
RS
0%6%0%%¢
QIS
298
oototesess
Sosssotess
R
XRXES
5

%S
X
oot

,
JEIRKR
S
8939
Sototeseses
3%
9%
%999
%5

2%
%
oot
%
b9t
oot
bt
%S
%
ot
%
%
%
355
%
o
os
ot
oo
5

! BIFHIED |

|

Soge%e
‘:‘:’
RS
o9%eS
2955593
K5
95038
S90%eS
S lototet
3K
S
So%es
Sotete%e!
S9%0%%?
S9e%e%e?
KRR
20202052

25
0
%
R
25
%
35S
%

XX
5
Sa%9%
6%
%S
X5
55
5
Solods
030ress
255
255
S

XX
XX

0%

2
s

s
o2%s
025
o
X5

XX
XX
o

‘3
%%
o
o
3
3
S
ol
’:‘
2
3
3
S
o2
202

%
S
3
%
25
2
%
3
3
3
3
S
2
%
2
2
o
2%
2%

So%s
%
0%
o%
o%
XX
o5
XX
XX
%
%
%
%
%
%
0o0S
55

XX
000
X5
3%
3%
S
<SS
oo
S5

SRS
S9%0%s
XX
R
0958
5%
095!
3
R
5%
9%l
090!
oo

o%
o%
&

2
3
25
25
2%
25
3RS
2%
2
%
2
2
35
3%
o
ol
35S
35S
020
L

200059
‘:’:
K
9%
9%
25
’:’:
KL
9%
25
XX
85
oLote!

2%
S
3
‘:
o
o
o
S
&
3
5%
098
098
098
098
%
%
o
oo’

,
%
0008

S05%s

oot

05

oo
&
S
5%
55
25
o

o%
o%

%
0K
X

XX
Dasetstetetett
SRLLLLLKS]
ROSCKCABEIILEEL

99

S
&

%

i

DONOT OBSTRUCT ARVENTS

TeRTest Equiprnent Lid
3 Phase Digital Voltage Source - DVS3

<]

LAST

| OOEd

ON

QUTPUT

C&E

OFF
oEnE
DOGEe

9

ADJUST

X

o

55
098
<X
oto%s
2SS
I,
KEEREIIIX

K2
<R
5
5K
o939

K
S
KRR
S
o009
3%
25
oS00
25
35
%%

o5
o%

KKK
o
5%
55
55
2
%
5
20K

0
S

%S

55

35S
555
%5
5
%5
05050905
0K
%5
XS
29588
o
Sl

R
bt

9%
%%
o2o%s
<5
25

%%

5%
otetesesesatotoses

[(CCRAAHHE

DO NOT QBSTRUCT AIR VENTS

143

1. Voltage relay to the main output terminals
2. Relay contacts to the red and blue contact sockets

3. To supply

TEST PROCEDURES
1. Switch on the main supply

N o oML

Push [A] to select variable frequency mode
Set output voltage to desired level
Switch on the main output by depressing the output ON push-button

Push [¢] the output frequency can now be adjusted to check relay operation
The output frequency can now be adjusted and the trip frequency of the relay measured

Once the trip level has been ascertained the relay can now be timed by entering, via the
keypad, a frequency higher for over frequency tripping, or lower for under frequency
tripping, and pressing the enter = _J. The timer will then start and will be stopped by

the action of the relay’s contacts. The timer is reset by pressing key [(0J.
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2.7.4

Fig 2d Directional relays
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CONNECTIONS

1
2

. Directional relay voltage input to the main output terminals

. Directional relay current input to the terminals as shown above, via the external current
lock terminals on the DVS3-HP ensuring the correct polarity is observed.

TEST PROCEDURES

a bk wbdhpE

LOCK.

~NOo

Switch on the main supply
Push (&) to select Phase lock mode

Set output voltage to desired level
Switch on the main output by depressing the output ON push-button

Switch on the current source and press key [E]. The DVS3-HP will display EXTERNAL
LOCK. If the reference signal is insufficient the DVS3-HP will revert back to MAINS

In this case the external current signal must be increased above the minimum of 0.2A

Push (8] the output phase angle can now be adjusted to check the relay operation
The output phase angle can now be adjusted and the trip angle of the relay measured.
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2.7.5 Fig 2e ROCOF relays
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CONNECTIONS

1.
2.
3.

ROCOF relay to the main output terminals
Relay contacts to the red and blue contact sockets
To supply

TEST PROCEDURES

1.
2.
3.

o

7.

Switch on the main supply

Select ROCOF mode by pressing key

Set the minimum and maximum frequency for the sweep using options (4] and (8].
The values can be entered using the keypad or adjust knob.

Set the rate of change of frequency using option (¢ and the keypad or adjust knob.
The voltage and phase angle of the individual outputs may be changed using key
Key (F] is used to select the sweep type menu.

The sweep type may be set to one of three options:

a) continuous sweep

b) single sweep from low to high frequency setting

C) single sweep from high to low frequency setting

The test is started by pressing the ON key.

TIMING ROCOF RELAYS

It is possible to time a ROCOF relay using the following sequence:
a) Set a rate of change that will not trip the relay, and switch the output ON.

b) Using the keypad, set a new rate of change of frequency that definitely will trip the
relay. When the enter key is pressed, the timer starts and the new rate of
change of frequency is applied to the relay. A change of state of the relay
contacts will then stop the timer.
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2.7.6 Fig 2f Vector Surge (Step change of phase) relays

The DVS3-HP can be used to test a vector surge relay by applying a series of increasing
phase steps to the relay. The unit can also be used to time the response of the relay to
a tripping condition.

A phase step is generated from the DVS3-HP by shifting the phase by a set amount
using the keypad whilst in variable frequency mode. It is important to understand that
phase angles are entered and shown on the DVS3-HP relative to a notional 0° phase
reference. Therefore if the display is showing 5° for phase A, and a new phase of 7° is
entered, a phase step of 2° is generated. The easiest way to carry out the tests is to
enter a value for a phase shift, and set the phase back to zero before the next shift.

For example, start off with the DVS3-HP in variable frequency mode, and select phase
adjustment by pressing button [8]. The display will currently be showing a phase of 0°
for phase A. Type in 6 and press enter, and the DVS3-HP will generate a 6° phase step.
Typing in 0 and pressing enter will set the phase shift back to 0°, generating a -6° phase
step in doing so.
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CONNECTIONS
1. Connect the relay to the main output terminals of the DVS3-HP

2. Connect the relay contacts to the “COM” and “CONTACT” contact set 1 sockets on the
DVS3-HP

3. Connect mains supply to DVS3-HP

TEST PROCEDURES
1. Switch on the main supply

2. Push button [A] on the DVS3-HP to select variable frequency mode
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o 0 bk~ w

Set the output voltage to desired level
Switch on the main output by depressing the output ON push-button
Push (8] to select phase adjustment mode.

Enter a phase step that should not trip the relay, for example 5°. Check to see if the
relay has tripped, and then set the phase angle back to zero. If the relay has tripped,
reset the relay and try again with a smaller phase step. If the relay has not tripped,
apply gradually increasing steps to the relay until it does trip.

When the operate point of the relay has been ascertained using the procedure above,
the relay response can then be timed. To do this, start with the phase angle set to zero.
Type in a new phase value which is at least 2° greater than the trip value measured
above. The timer will start when the phase step is applied to the relay, and will stop
when contact set 1 on the DVS3-HP changes state.
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