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Technical Bulletin 2V200
Tap Position Indicator V to F Sender Unit

Features

W Suitable for interfacing to tap
changers with binary or BCD TPI
outputs

TERMINATIONS

W Suitable for application with voltage
divider TPI circuits ]
(Resistor values in the range 20 AC AUXILIARY SUPPLY
- 400 ohms may be employed)

W 50V DC output drive circuit to

improve contact whetting | ;TS v oG o

performance BINARY / BCD COMMON OR MAX TAP 1 = 2\/200 —
B Frequency output immune to line BINARY 1 INPUT  BCD 1 INPUT |—— i TPI )
disturbance TRANSDUCER

. BINARY 2 INPUT BCD 2 INPUT ———
® Two core un-shielded cable between UT BCD2INPU

sender unit & 2V164
H |solated power supply

BINARY 4 INPUT ~ BCD 4 INPUT —

. . BINARY 8 INPUT BCD 8 INPUT ——
B Plug in measuring module

® Double insulated h|gh impaCt BINARY 16 INPUT BCD 10 INPUT |—

polystyrol case

BINARY 32 INPUT BCD 20 INPUT — SUPPLY NORMAL .

B Termination socket included for

B|0|0|9|0|0168|0|0|9|e|0|C|®|C|e

surface mounting enabling front or CHECK DEFAULT RESISTOR VALUE ——
rear connection with optional DIN rail
mounting REsisToR ~ WIPER  ——
LADDER
m Simple & robust construction CONNECTION - 7apq | —
110V AC
FREQUENCY
OUTPUT
TO 2v164
Descrlptlon Made in Australia

The 2V200 is specifically designed for operation with the RMS type 2V164 Voltage Regulating
Relay (VRR) & application on power transformers fitted with on load tap changers. The 2V200
provides a noise immune interface between the tap changer & a remote tap position indicator
(TPI), display.

The 2V200 is designed to interface with tap changers using either binary / BCD coded signals
or a traditional voltage divider circuit. The 2V200 generates a 50V DC output to connect to the
auxiliary contacts on the tap changer. These contacts are often prone to high resistance &
voltages lower than 50V may prove unreliable due to low whetting currents.

The 2V200 converts the tap changer auxiliary contact inputs to a low frequency signal
proportional to the tap position. The 2V164 VRR converts this frequency to a voltage signal
through an optically isolated input which is then feed into an A-D converter. The tap position is
displayed on the front panel of the 2V164 based on the pre-programmed maximum tap
position.

The 2V164 optionally provides two independent analogue outputs proportional to the tap
position & the line voltage. These 4-20mA outputs are intended for connection to a SCADA
input or a local display.
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TAP CHANGER INTERFACE — RESISTOR DIVIDER INPUT
Connect using 2V200 terminals 4,12 & 13.

400 ohm Resistors

Recommended value for resistor Rs: 400 ohms
Tollerance: 1%
Power rating: 0.5W

Rs resistors are to be connected between adjacent taps as per the
application diagram shown in figure 1. Where 400 ohm resistors are
employed the padding resistor Rp is not required.

The RMS TPI Resistor Box type 40200 is designed for this function &
provides 0.5W 1% resistors to interface with tap changer auxiliary
switches.

<400 ohm Resistors
Resistor (Rs) values less than 400 ohms (20 ohms minimum), may be
employed provided the following two conditions are met:

1 1 1

A padding resistor Rp is fitted as per figure 1: I$= Rs - 400

The parallel resistance across Rp can be checked using an ohm meter
across terminals 11 & 13 without the auxiliary supply applied. This value
must be equal to the chosen value for Rs.

The total resistance between terminals 4 & 13 is > 600 ohms.

The number of taps T x Rs is > 600 ohms
(E.g. 30 taps x 20 ohms per tap = 600 ohms)

If the value calculated above is < 600 ohms due to < 30 taps then an
additional resistor (Ra) can be placed above the top tap resistor to
terminal 4. Calculate Ra & re-check as follows:

Ra= (30-T)xRs & checkthat T x Rs + Ra is > 600 ohms

The 2V164 / 2V165 relays must always be set for ANALOGUE TPI
operation with the number of taps set to 30 when Ra is added to the
circuit.

2V 164 Voltage Regulator Relay Configuration

The 2V164 / 2V165 relays must be programmed for ANALOGUE TPI
operation & the number of tap positions T, within the range 10 to 30
entered. Scaling is carried out automatically within the 2V164 so that the
correct tap position is indicated on the data display.
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Technical Data

TAP CHANGER INTERFACE — BINARY OR BCD INPUT
The connection interface is via N/O contacts on the tap changer to
terminals 4-10 on the 2V200 as per the wiring diagram on page 1.

The 2V200 provides a powered 7-wire connection to tap changers
with either binary or BCD voltage free N/O contacts. Two links (J17
& J18), on the 2V200 PCB are used to change the configuration
from BCD input (Factory default) to binary input.

2V164 Voltage Regulator Relay Configuration
The 2V164 VRR must be programmed for DIGITAL TPI operation.
The number of tap positions is not set.

VOLTAGE DIVIDER RESISTOR TOLLERANCE
The maximum tolerance of the resistors used in the voltage divider
string is determined by the following formula:

100
% Tolerance = 3T where T = The maximum tap number.

Resistors with a minimum 1% tolerance rating are recommended.

AUXILIARY POWER SUPPLY
110V AC or 240V AC

POWER CONSUMPTION
<6VA at scale maximum current

FREQUENCY OUTPUT
5KHz maximum

TAP RANGE
Suits tap changers with 10 to 30 taps

TAP CHANGER INTERFACE
2V200 connection options:
2V200 generated drive voltage:

Voltage divider, BCD or binary.
50V DC

OPERATING TEMPERATURE RANGE
-5to 70 degrees C

TRANSIENT OVERVOLTAGE
Between independent circuits without
damage or flashover

INSULATION COORDINATION
Between independent circuits
Across normally open contacts

HIGH FREQUENCY DISTURBANCE
2.5kV 1MHz common mode
1.0kV 1MHz differential mode

IEC60255-5 CLASS Il
5kV 1.2/50us 0.5J
IEC60255-5 CLASS llI

2.0kV RMS for 1 minute
1.0kV RMS for 1 minute

IEC60255-22-1 CLASS llI
< 3% variation

Transformer TPI selector switch Use 400 Ohm 1% 0.5W resistors for Rs
Other resistor values possible:
refer 2V200 Technical Bulletin S
for tap 1 reference 2V164 VRR TPI out of
ddi istor (R I .
padding resistor (Rp) values Integrated TPI display |/ step alarm
The RMS type 40200 Resistor Box >
provides a packaged TPI Rs solution
**T/C EVENTS PAGE **
* If Rs x number taps > 600 ohms i
then resistor Ra is rot required. Tap Rate: 4
** If Rs = 4000hm Max Tap: 18
.Ttap 1 | then resistor Rp is not required. Min Tap: 4
interna .
reference Alternative Tap Count: 620
resistor Binary or BCD coded interface Time Elapsed: 160
(400 ohms) DATA to return
**Tap 1 >
external {110 Volts output
padding \4 — 5
resistor
RP " 2v200 191 Frequenc I |
I V—F TPI i 5KHz Max. TPI output
110V AC ., 169 3 ) »
Transducer & sender unit
or 240V AC, -
———— P2 Shielded cable recomended
Vx = for long runs & parallel control
(2V165), applications
Tap position indicator (TPI) hardware requirements and wiring configuration.
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Figure 1 — Application diagram
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Ordering Information

Generate the required ordering code as follows: e.g. 2V200-AA

2V200 E E

Bl AuxiLiary suppLY RANGE
A 110V AC B 240VAC

n DIN RAIL MOUNTING CLIP
A Not required B  Required

0 REQUEST SPECIFIC RESISTOR (Rs) VALUE
Default 2V200 calibration is 400 Ohm

Please advise other value if required. Note that the 2V200 can
be re-configured on site to suit other resistor values.

150mm
100mm

e 2mm
—
REMOVE FOR DIN
RAIL CLIP
OPTIONAL
DIN RAIL CLIP

P/N H01180002B

REMOVE FOR
CABLE ENTRY

SLIDE OUT CABLE
ENTRY POINTS

4 ON ONE SIDE N
1 AT EACH END

DINRAIL
RELEASE LEVER

A
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REAR VIEW

v

REMOVE FOR 24mm 82mm
TWO M4 OR 4BA ¢ >
MOUNTING SCREWS SIDE VIEW
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RMS Mors Smitt

19 Southern Court ¥/ ) —
Keysborough, VIC 3173, Australia 0 BMS Mors sm'tt
Tel: +61 (0)3 8544 1200 A Wahitac Lompany
sales.rms@wabtec.com

Wabtec Netherlands B.V.
Darwinstraat 10

6718 XR Ede, Netherlands

Tel: +31 (0)88 600 4500
wnl_salessupport@wabtec.com

Visit www.morssmitt.com/rms for the latest product information.
Due to RMS continuous product improvement policy this information is subject to change without notice.
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