SI E M ENS Application RTD-box

Temperature detection SIPROTEC V4 via RTD box

The number of applications for SIPROTEC V4 devices is becoming more and more varied.
Up to two temperature units (RTD-boxes) with 12 temperature sensors in total can be
applied at SIPROTEC 4 devices for temperature detection and are recognized by the
device. 7SJ602 can indicate 6 temperatures. The type of sensor can be Pt 100 Ohm, Ni
120 Ohm or Ni 100 Ohm.

1. Temperature detection with 1 RTD box

Following parts are necessary:

- Protection relay with ordering option for temperature detection
at present: 7UM62, 7SJ602, 7SJ61/62/63/64, 7UT612, 7TUT613, 7UT63X

-RTD box 7XV5662-2AD10-0000 (Ac/DC 24-60v) Or
7XV5662-5AD10-0000 (AC/DC 90-240V)

- Connection cable: 7XV5103-7AAxx (xx = Length 05/ 25 /50 m)
Optionally: Auxiliary voltage for RTD box

- Wide-range Power Supply: 7XV5810-0BA00

Auxiliary
voltage

RTD box with
temperature
sensors
= S connection
e cable
ST
S EE
Protection
relay
Picture 1: Overview for the application of RTD box
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1.1. Connection protection device

7SJ602 offers the connection to RTD box on bottom of the unit.
7TUM62, 7UT612, 7SJ61/62/63/64 offer the connection to RTD box via the service port at
rear side of the relays (port C, with RS485 or fiber optic).

The protection relays 7SJ64 and 7UMG62 offer besides port C an additional port (port D,
with RS485 or fiber optic) that can be used for RTD box.

(In case of fiber optic connection a separate RS485/LWL converter 7VX5650 must be
used in addition to the cables listed below, the RTD box transmits only RS485, connection
examples see last page.)

Picture 3: ONLY 7UM62 AND 7SJ64: Connection to port D also possible
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The RTD-box is connected via a RS485-interface to one SIPROTEC 4 bay device with
thermo function (e.g. 7SJ6, 7UT6, 7UM6) or to the compact protection 7SK80 via a serial
RS485-interface (Port B). The special cable 7XV5103-7AAxx is used for the connection.

Loop 20 cm
—i
4x Flexible lead 0,25 mm 2 Plug Sub-D 9-pol. male
. with resistor 120 Ohm
4x Wire end ferrule ———
05/25/50m \
j—
P | =
Label: Ordering code with pinning and wire color /
7XV5103-7AAXX Shield on housing
A=Pin 3/rd B=Pin8/bl
_— Loop 20 cm )(;)5( i Lgnrgth inm
25=25m
50=50m

Picture 4: Cable 7XV5103-7xx for RS485-bus with 9-pol. Sub-D plug

| AL|A2|NC| [ 1211114 |12 11|14 |22 |21 | 24|32 31|34 | 42| 41|44 |52 | 51|54 62|61 64|

lrsl | Il | [ LlalalLllele!l Ivilval I71l 2 3 lrs| | I1el

sessaclidesdoadhacissdssdeac fesssadlssiadecchaskasssdssd

TR600 Bootlace ferrule TR600
With plastic sleeve
Flexible lead contact 5mm long.
025mm? A - pin3/rd
= Note:

The RS485-Interface
and the measuring inputs have
a common potential reference.

\ B =Pin 8/bl

The two short cable ends (rd + bl) are connected to A (rd) and B (bl) of the RTD-box.
By bridging of the terminals A - A’ and B - B' the termination resistances are activated.

5N

< =

Z )(())5( — Lgnn%ht If only one RTD-box is connected the two long cable ends (rd + bl) are connected to
@ 25=25m A' (rd) and B’ (bl) of the first RTD-box to activated the bus termination.

® =

— = m

2 50=50 When connecting two RTD-boxes, the two long cable ends (rd + bl) are connected to
x A (rd) and B (bl) of the second RTD-box. At the second RTD-box the terminals

A - A" and B - B' must be bridged (black cable) to obtain a bus termination.
If necessary the two bootlace ferrules must be replaced with new ones (creating a bridge).

Plug Sub-D 9-pol. male Connection of the RTD-box 7XV5662-2/5AD10
with Terminator 120 Ohm with connection cable 7XV5103-7AAXxX to
Protection devices SIPROTEC 4 (RS485)

To SIPROTEC 4
Port C/D (RS485)

Picture 5: Connection RTD-box to SIPROTEC 4
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1.2 RTD-box TR600
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Bild 6: RTD-box 7XV5662-2AD10

7XV5662-2AD10(AC/DC 24-60V)

7XV5662-5AD10 (AC/DC 90-240V)

Picture 7 shows the wiring of the RTD box.
A maximum of 6 temperature sensors is available in one RTD box.
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Picture 7: RTD-box connection

Pt 100
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Individual setting parameters are described in the manual of the RTD box.
Settings on the RTD box have to be done by the “Mode” button. Press the button “Mode”
several times until the desired menu appears.

Important is the type of connection of the temperature sensors (2 — or 3-wire connection,
settable in mode 6) and the address of the RTD box (necessary for detection at protection
relay, settable in mode 7). For half duplex mode the address has to be set to “1”.

In case of using two RTD boxes the first box gets address “1”, the second box address “2".

The baud rate and data format of SIPROTEC-devices for the communication with RTD-
box is fix preconfigured with 9600 / 8E1. The communication interface of the RTD-box
must be set according these values.

The type of sensor can be Pt 100 Ohm, Ni 120 Ohm or Ni 200 Ohm. The RTD box

only correctly processes PT 100 values, Ni 120 and Ni 100 measured values are displayed
incorrectly at the RTD box. The SIPROTEC 4 relay transforms these ,wrong“ measurands
into correct values and displays them correctly at SIPROTEC side. Therefore you must
choose the type of sensor in the setting parameters of the protection relay (see picture 9).

1.3 Parameters of protection relay

At the protection relay you have first to choose the type of connection for the RTD-box.
Open in DIGSI the device configuration and then go to address 0191.

Device Configuration |
Ay ailable functions:

Mo, Function SCope ;I

0140 |Unbalance Load (Megative Sequence] | Definite Time anly

0141 |Startup Supervizion of Motors Dizabled

0142 |Thermal Owverlosd Protection Dizabled

0143 |[Startup Counter for Mators Dizabled

0150 |Undetr § Overvoltage Protection Dizabled

0154 [Cver §FUnderfreguency Protection Dizabled

0161 [=%MC Function groug 1 Dizabled

0162 [=%MNC Function grougp 2 Dizabled

0162 [SYMNC Function grougp 3 Dizabled

0164 [=%MNC Function grougp 4 Dizabled

0170 |Breaker Failure Protection Dizabled

0171 |Auto-Reclose Function Dizabled

0150  |Faul Locator Dizabled

0182 |Trip Circult Supervizion Dizabled

0190 |External Tempersture Input Pt D

0191 |Ext. Temperature Input Caonnection Type (6 RTD half duplex operation IS
|6 RTD simplex operation =
6 RTD half duplex operation ]
12 RTD half duplex operatian |

T e Cancel |  Hep |

Picture 8: Device configuration of protection relay (7SJ64)
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Afterwards go to the setting group and open the RTD box settings. All temperature setting
parameters will appear.

RTD-Box - Settings Group A |

RTD 13 | ATD 46

LCuztamize:
Mo, Settings Walue

A1 A |RTD 1 Type Pt 100 Chim
01 24 |RTD 1: Location il
9013 |[RTD 1: Temperasture Stage 1 Pickup 100
9015 |RTD 1: Temperature Stage 2 Pickup 120 °C
02 & |RTD 2 Type not connected
0224, |RTD 2 Location Cthier
9023 |RTD 2 Tempersture Stage 1 Pickup 100
9025 |RTD 2 Temperature Stage 2 Pickup 120 °C
03 & |RTD 3 Type not connected
90324 |RTD 3 Location Cther
9033 |RTD 3 Temperature Stage 1 Pickup 100
9035 |RTD 3: Temperature Stage 2 Pickup 120 °C

¥ Display additional settings

Export [Eraph | About |

ok | [fbemetmen| [ DiEsis Device | Abbrechen | Hire |

Picture 9: Settings (thresholds, type of sensor)

4 DIGSI - Thermobox Messweite - 05.09.02 - Region Siid / Niinberg / 75J641 V4.4 Var/75J641 V04.40.10

Datei Bearbeiten Einfligen Gerdt Ansicht Extras  Fenster  Hilfe

eS| fERe&nE &

IS

& Thermobox Messwerte - 05.09.02 - Region Siid / Niirnberg / 75641 V4.4 Yar/75J641 V04.40.10

Murnmer Messwert

[ Temperatur an RTD 1
mos3 Temperatur an RTD 2
moFo Temperatur an RTD 3
o7 Temperatur an RTD 4
aiorz Temperatur an RTD 5
01073 Temperatur an RTD 6

il

S000ms

Driicken Sie F1, um Hille zu erhalten. [FS0641 [W04.4007  [Onfine |COMY (38400 [eE1 [ [ | [ om0 [ —

Picture 10: Indication of temperature in the measurement window

Further information is available in the manual of the protection relay in the chapter for
temperature detection.
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2. Temperature detection with 2 RTD boxes:
SIPROTECA4 relays 7UM62, 7SJ/61/62/63/64, 7TUT612, 7UT613, 7UT63X

Please notice that the addresses of the RTD boxes have to be different (first box gets
address “1”, the second box address “2”, settable direct at the box , mode 7).

After changing the device configuration in DIGSI for 2 RTD units (see picture 12) the
function RTD box offers now 12 temperature values with 2 thresholds for each
temperature.

Device Configuration I
Available functions:

Ma. Function Soope ;I

0140 |Unkalance Load (Megative Sequence) | Definite Time anly

0141 | Startup Supervision of Motors Dizabled

0142 | Thermal Owerload Protection Dizabled

0143 |Startup Courter for Motors Dizakled

mMs0  |Under § Overvaltage Protection Dizakled

M54 | Ower [Underfrequency Protection Disahbled

ME1 | SYMC Function grougp 1 Dizakled

ME2 | SY¥MC Function group 2 Disahbled

063 | SYNC Function group 3 Dizakled

ME4 | SYMC Function group 4 Dizakled

0170  |Breaker Failure Protection Dizakled

M7 | Auto-Reclose Function Dizabled

0180 |Fault Locator Dizakled

082 | Trip Circult Supervision Dizakled

090  |External Temperature Input Port D

91 |Ext. Temperature Inpot Connection Type |6 RTD half duples: aperation il 1N
£ RTD simplex operation |

ak. I W5 device I Cancel Help

Picture 12: Device configuration for 2 RTD boxes

RTD-Box - Settings Group A E

RTD 12| RTD 46 RTD 78 |RTD 1012]
Customize:
Mo, Seftings Walue

0714 |RTD 7: Type Pt 100 Chim =
90724 |RTD 7: Location il
9073 |RTD ¥ Temperature Stage 1 Pickup 1005
9075 |RTD ¥: Temperature Stage 2 Pickup 120°C
Q0&1 A |RTD & Type nat connected
905248 |RTD 8: Location Cther
Q083 |RTD & Tempersture Stage 1 Pickup 100°C
9085 |RTD & Temperature Stage 2 Pickup 120°C
90914 |RTD 9: Type not connected
90928 |RTD 9: Location et
9093 |RTD 9: Temperature Stage 1 Pickup 100 °C
095 |RTD 9 Temperature Stage 2 Pickup 1200

v Display additional settings

Eppart [Erapt | About |
ok | fiteretven| | DIES!S Bevice Abbrechen | Hire |
Picture 13: Setting of parameters
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3. Further connection possibilities

e.g. 7TUM62, connection to port C or port D

Figure A-40 Simplex operation with ons RTO-Biox
abowe: optical design {1 FO); balow: design with RS4485
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Figure A-41 Half-duplex cperation with one RTD-Box
abowve: oplical design (2 FOs); below: designwith RS5485
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Figure A-42 Half-duplex ocperation with two RTO-Boxes

abowe: optical design (2 FOs); below: designwith R5485
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