SIEMENS Enerdy Automtion

Application for RTD-Box TR1200 (RS485) 7XV5662-6AD10

This document describes the measurement of 12 temperatures in a 7SJ62x
via the RTD-Box TR1200 at an RS485-Bus.

The RTD-Box TR1200 has 12 sensor inputs
and can in this way measure 12 temperatures
via Pt 100-elements.

2 and 3 conductor Pt 100 are supported. In the
case of 2 conductor operation, the measured
line resistance can be compensated with an
applicable setting.

All settings are done with 3 keys on the front
cover. Input can be blocked with a code.

The measured value output to the protection
device is done with the bus cable 7XV5103-
7AAxx via a RS485-Bus.

Note: SIPROTEC 4 protection devices can
process up to 12 measured values.

Up to now, 2 RTD-Boxes TR600 were required. The RTD-Box TR1200 can now replace up to 2 RTD-
Boxes TR600 for temperature measurement.

Note: The TR1200 does not supply its own alarm messages or contacts.
The alarm levels must be set and displayed for each input in the protection device, and output via
contacts or transferred to a central control system.

Note: This application guide is only meant as an additional user information, and assumes
knowledge of the general information for operation of the products as well as their basic functions as
described in the applicable manuals.

Measurement of up to 12 temperature measured values

From a RTD-Box TR1200 up to 12 temperature measured values can be input into and processed by
a protection device via an “RS485-Bus*. Larger distances should be covered with an FO converter
and optical interface.

SIPROTEC with RS485-Interface e.g. SIPROTEC 4 with
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7XV5662-6AD10 7-12 7-12
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Figure 1: TR1200 with various protection devices and operation PC with DIGSI 4
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Connection of the RTD-box 7XV5662-6AD10 with connection cable 7XV5103-7AAXX
to Protection devices SIPROTEC 4 (RS485)
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Bootlace ferrule
With plastic sleeve TR1 200
I I contact 5mm long.
A=Pin3/rd B = Pin 8/ bl
Flexible lead Note: The RS485-Interface
0.25 mm? and the measuring inputs have
’ a common potential reference.
N xx = Lenght
05= 5m
25=25m
50=50m

Plug Sub-D 9-pol. male
with Terminator 120 Ohm

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.

The two long cable ends (rd + bl) are connected to A' (rd) and B’ (bl) to activated the bus termination.
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Setting the devices

The protection device 7SK80 is set with DIGSI 4 on a Notebook via the USB front interface. A USB
cable with plug type A to plug type B is used.

The SIPROTEC 4 protection devices (here e.g. 7SJ62) are set with the “DIGSI-cable* 7XV5100-
4/BB via the serial front interface.

The RTD-Box TR1200 is set with 3 keys. The navigation is done via the setting tree and the relevant
settings are displayed in the display.

Setting the protection device 7SJ62 with DIGSI 4

A notebook is connected with the “DIGSI-cable® 7XV5100-4/BB via the RS232-interface with the front
interface of the protection device. The protection device is configured in DIGSI 4 with a
corresponding MLFB and (if not yet done) initialised.

The RTD-Box is connected to the RS485 Service-interface ,Port C.

E=! DIGS| Manager - [Region London,-- C:\Siemens\Digsi4\D4proj\Region_L]
@ File Edit Insert Device View Options Window Help

S=Es

D& g O F [ < MaFiler > - BmE MW
= Fegion Londan
—-[_1 Substation E ast Open Object Chrl+alk+0
+-[1 Feedsr 1
[ Feader & Cut Chrl+x
¥ [0 Feeder 2 Copy Chrl+Z
=1 Substation West
# (] Feeds | Delete Dl
+-[_7] Feeder 2
+-[7] Feeder 3 Configure DIGSL 4 ..,

Initialize device. ..

DIiasl - = Device ...
Read out process data
Export device. .,

Update parameter set. ..

Ale-+Return

Object Properties. ..

Displays properties of the selected object For editing.

Properties - SIPROTEC 4 variant

General MLFB | Commurication modules] DIGSI Manager] Communication parametets]
If the “Service Port* (Port C) has
already been configured in the factory Ol ber (4L FBY
with “MLFB*, this can be checked [75J62414EB021FGOD T | - EO v | e
under “Properties®, “MLFB* 7. Nominal Current [1: Iph=14 . [E=14/5ensitive |
8. Paower Supply |4 - DC B Binary Input Preset 17 j
3. Housing |E : Flush Mounting Case Ring Lugs j J
10. Language/Regional Functions |B : Region world, 50460Hz, English j J
11, Swystemport |D TMO j J
Save with “OK* 12, Service Part 2 DIGS] 4/Modem/R T D-Box, RS 455 |
13. Osc. Fault Recording / Metering |1 : Dzcillagraphic Fault Recording j J
14. Owvercurrent / Matorpratection # ... |F : PH/E; Unbalance Load; Set Groups: ete. j J
15. Directional Dvercurrent / Yoltage |G : Dir. Ph/E; 0/U Volt: 0/ Freg; j J
1E. &uto Reclose / Fault locator |U : none j J
Cancel | Help |
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Properties - SIPROTEC 4 variant

General] MLFE  Comrunication rmodules l DIGS] Manager | Communication parameters]

. . . 11. Systemport |ND j
If the interface module was retro-fitted it _

. . 12. Service Part |DIGSI 4/Modem/RTD-Box, RS485 -]
must first be configured under ND
“PI’O pertieS" y “ CO mmun | CatiO n - Declare here exchanged or retro-fitted g l 4.-"em,32

dodem/RTD-Bo
mo d u Ies “ \l) The originally ordered order number (MU DIGS 4/ Modem Fibre 520 nn.RTD-Box

Thereafter again |

,Initialize device...".

Save with , OK*“

Cancel | Help |

Open device rg|
Connection tipe Conhection properties
" Dffline PC interface: ,h‘
Open dialog with the protection device ‘3 Bovics piefacs: == =
in DIGSI 4 using the connection type o -
“ Direct“ Via the " Modem connection
“PC-interface" “COM1" and the ©
“Device interface” “Front". o
Continue with “OK* Carcel | Hep |

& DIGSI - [Region London / Substation East f Feeder 2 f 751624 V4. 71751624 V04.73.06]

@ File Edit Insert Device M“ew Options ‘Window Help — | & X
HE AR [ I il | w2
=] @ Online Select Function
+ ,E Settings @Device Configuration
,ﬂ Cantral #Maskjng 1} {Configuration Matrix)
+|-E2 Annunciation :_E_JCFC
#-3 Measurement B@Power Syskem Daka 1
+- =4 Oscilographic Records ESetting Group A
g Test ’z%Oscillographic Fault Records
%General Device Settings
@Time Synchronization
Interfaces
St Passwords
abe..| spguage
{-ﬂ.ﬁ.dditional Functions
JFressFl for Help. 75624 MO4.73.05 Crline (COM1L 115200 |3E1 o001
Under “ Settings*” select the function “Interfaces”.
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Under “Interface Settings” the setting
of the “Service interface" is done.

Address: 1
Frame: 8 E(ven) 1
Baudrate: 9600

All other settings are not relevant and
can remain in their pre-set state.

Data transfer at the service interface
is always done automatically if a
RTD-Box is used, at 9600 Baud and
8E1.

These settings must also be selected
in the RTD-Box.

@ Flle Edit Insert Device Wiew Options Window Help

Energy Sector
Energy Automation

Serial port on PE] W .&ddresses] Operatar Interfaze  Service interface l IEC 103 ot device ]
Address: 1
Frame: S E[ven]1 =
Baud rate: 9600 =
Maw. telegram gap [0...50): o #1100 mz
|P address: 192 188 . 2 .1
Slbretmask: 25 . 255 . 255 . O
Link: layer: | PPP [point-to-point, serial) j
Access authorization at interface for
v Customize v Test and diagnostics
‘web monitor access: Reading j
i i

DIGS| > Device Cancel Help

==)E

+-£2 Annunciation

+- %4 Measurement

+-=4 Oscillographic Records
QZ, Test

BEcrc
E@Power System Daka 1
ESetting Group &

@General Device Settings
@ Tirme Synchronization
? Inkerfaces

Zai Passwords

abe.| anguage

gl - | Additional Functions

= SREE L
= @ Online Select Function
+-. % Settings : o
A cortral #Masking IO (Configuration Matrix)

&@Oscillographic Fault Recards

X

Functional Scope

Ayailable functions:
M. |Fundion |Scope | -
0116 DMT £ IDMT Directional Earth Definite Time only
027 DMT 1Phasze Dizabled
0117 Cold Load Pickup Disakled
0122 2ndd Harmonic Inrush Restraint Dizakled
Press F1 for Help. 031 (=zenstive) Earth fault Dizabled |
0130 (=ens.) Earth fault dir. characteristic cos phi J =in phi measurement (standarcd)
0140  Unbalance Load (Megative Sequence)  Disabled
042 Thermal Overlosd Pratection Dizakled
0150  Under f Overvoltage Protection Dizabled
0154 Cwer fUnderfrequency Protection Disakled
« . “ - 0170 Breaker Failure Protection Dizabled
I n FU nction al SC ) p e In the 72 Circuit Bresker Wear Monitoring Dizakled
“Function® 0182 Trip Circuit Superyvision Disakled
« 0190  External Temperature Input N -
” EXter“n al Ten:]‘ perat_u re_ In p Ut 0191  Ext. Tempersture Input Connection Type 6 RTD simplex operation
select “Port C* service interface. Flexdible Function 1 ... 20 Please select
w
About
ok | DIGSI > devies Cancel | Hep |
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In “Functional Scope®,12 RTD half
duplex operation“is selected under
the function

“Ext. Temperature Input Connection
Type“.

Functional Scope

Axailable functions:

Energy Sector
Energy Automation

3

Flexible Function 1 ... 20

(0] 4 | DIGSI -» device

=R |Functi0n |Sc0pe | -
0116 CMT fIDMT Directionsl Earth Definite Time only

0127 DMT 1Phase Dizahled

0117 Cold Load Pickugp Dizabled

0122 2nd Harmoanic Inrush Restraint Dizabled

0131 (=ensitive) Earth fault Dizabled

0130 [=ens.) Earth fault dir. characteristic cos phi fzin phi measurement (standard)
0140  Unbalance Load (Megative Sequence)  Disabled

0142 Thermal Overload Protection Dizabled

01350  Under § Owvervoltage Protection Dizabled

0154 Ower [ Underfregquency Protection Dizabled

0170 Bresker Failure Protection Dizahled

0172 Circuit Breaker Wear Monitoring Dizabled

0182 Trip Circuit Supervision Dizabled

0180 Externsl Temperature Input Paort C

0191  Ext. Tempetature Input Connection Type |§RNza el =]

Pleasze select

& DIGSI - [Region London / Substation East f Feeder 2 f 751624 ¥4.71/15J624 Y04.73.06]

@ File Edit Insert Dewvice Aiew Options Window Help

+- =4 Oscilographic Records

".21 Test

Sroup &

@ Tine Synchronization
? Interfaces
Sy Passwords
abe..| anguage
¥ additional Functions

JPress F1 for Help,

== R E E b e EE I in | w2
= E] Orline Select function
+ ,E Settings [rBDevice Configuration
,ﬂ Control #Maskjng 110 {Configuration Matri:)
+-£2 Annunciation :_:d(]:c
+- 2] Measurement B Power System Data 1

&%Oscillographic Fault Recards
@General Device Sekkings

Under “Setting Group A“customisation of the
“RTD-Box" is done with “Customize...".

Setting Group A Pz|
Functions:
Na. | Funchion |
PR | e 0004 Power Spgtem Data 2
0005 DMT / IDMT Phase/E arth Owercurent
0006 DMT /IDMT Directional Ph/E Owercurent
03 Meazurement Supervizion

Energy

Customize... | Beset. . | About |
Close Help
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RTD-Box - Settings Group A
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X

RTD 13 | RTD 45| RTD 7-8] RTD 1042]
Settings:
The next step is to configure all Ho. | Settings Vel
. . 013  RTL 1: Temperature Stage 1 Pickup 100 =Z
reqUIred measurement InpUtS' 4 9015 RTD 1: Tempersture Stage 2 Pickup 120 °C
Sett'ng pages W|th 3 measu rement 9023 RTD 2 Tempersture Stage 1 Pickup 100 °C
. 9025 RTD 2 Tempersture Stage 2 Pickup 120 °C
inputs each are offered for 9033 RTD 3: Temperature Stage 1 Pickup 100 °C
Conﬁg u ration . 9035 RTD 3: Temperature Stage 2 Pickup 120°C
In the following example only the
first measuring input is configured.
The same procedure must be
used for the Others I™ Display additional zettings
| About |
ok | | DIGSI- Device | Cancel | Hep |
RTD-Box - Settings Group A E|
RTD 13 | RTD 46| RTD 79| RTD 1042
Settings:
. | Settings Wallie
Lo . o1& RTD: Type not connected
In the initial menu only the pick-up 80124 RTD 1: Lacation Other
I f th t t t 013 RTD 1: Temperature Stage 1 Pickugp 100 °C
values o e empera ure s ages 9015 RTD1: Tempersture Stage 2 Pickup 1202
are displayed. 0214 RTD 2 Type rict connected
A0Z24 RTD 2 Location Cther
023 RTD 2 Temperature Stage 1 Pickugp 100 °C
9025 RTD 2 Temperature Stage 2 Pickup 1202
9031 A RTD 3 Type not connected
80324 RTD 3 Location Cther
9033 RTD 3: Tempersture Stage 1 Pickup 100 *Z
9035 RTD 3: Temperature Stage 2 Pickup 120 °C
Put a check in
»Display additional settings* to | sou |
make all settings visible.
0k | Aeeb | DIGSI> Devie | Concel | Hep |
RTD-Box - Settings Group A E|
. . RTD 13 | RTD 46| RTD 79| RTD 1042
In the window , RTD 1-3“ the -
. . Settings:
settings for the first three | = e |
measuring inputs can now be 90114 RTD1: Type |riot connacted |
d 0124 RTD 1: Location not connected
one. 9013 RTD 1: Temperature Stage 1 Pickup
9015 RTD 1: Temperature Stage 2 Pickup Mi 120 Ohm
0214 RTD 2 Type 1i 100 Chm
Q0228 RTD 2 Location Cther
023 RTD 2 Temperature Stage 1 Pickugp 100 °C
9025 RTD 2 Temperature Stage 2 Pickup 1202
N “ 9031 A RTD 3 Type not connected
Inltla”y for ” RTD 1 the A0324 RTD 3 Location Cther
Type“ of the Thermo element is 9033 RTD 3: Temperature Stage 1 Pickup 100 °C
” 9035 RTD 3: Temperature Stage 2 Pickup 120 °C
selected to
Pt 100 Oh m“ [v Display additional settings
| About |
ok | e DIGS! > Device Concel | Hep |
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RID-Box - Settings Group A E|
RTD 13 | RTD 45| RTD 7-8] RTD 1042]

Settings:

[, | Seftings | “alue |

In this menu a “Location“can be SO IRTDA: Tvoe ERCOn

0124 RTD 1: Location |O‘ther e

selected for the measured value 313 |RTD 1: Temperature Stage 1 Pickisp
RTD 1“ 015 RTD 1: Temperature Stage 2 Pickugp

” 90214 RTD 2 Type

A0Z24 RTD 2 Location

9023 RTD 2 Tempersture Stage 1 Pickup

9025 RTD 2 Tempersture Stage 2 Pickup 120 %2
90314 RTD 3: Type not connected
Q0324 RTD 3 Location Cther
9033 RTD 3: Tempersture Stage 1 Pickup 100 °C
9035 RTD 3: Tempersture Stage 2 Pickup 120 °C

v Display additional settings

| About |

ok | ek | DIGSIo Device | Cancel | Help |

RTD-Box - Settings Group A E|
RTD 13 | RTD 46| RTD 79| RTD 1042
Settings:
Under “Temperature Stage 1/ 2 Ho. | Seftings Value
H ” H 9014 RTD1: Type Pt 100 Ohm
PICkup tWO pICk Up threShOIds 90124 RTD 1: Location Ambiert
for a|arm or tnp can be set for the 9013 RTD 1: Temperature Stage 1 Pickup 30 °C
w« “ 9015 RTD 1: Temperature Stage 2 Pickup - 40 2
measured value “RTD 1 90214 RTD 2: Type nected
A0Z28 RTD 2: Location Cther
023 RTD 2 Temperature Stage 1 Pickup 100 °C
9025 RTD 2 Temperature Stage 2 Pickup 1202
9031 A RTD 3 Type not connected
A0324 RTD 3 Location Cther
9033 RTLD 3: Tempersture Stage 1 Pickup 100 *Z
035 RTD 3: Temperature Stage 2 Pickup 120 °C
[v Display additional settings
| About |

ok | Aeeb | DIGSI > Devie | Cancel | Heb |
When all measuring inputs have
been configured, the settings are sent to the protection device with the key
»DIGSI -> Device".

Enter Password

The procedure is concluded by entry of the password and

“
OK" . Fazzword for parameter set: |

Cancel | Help |

Note: Also save the settings to “File”.
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& DIGSI - [Region London / Substation East f Feeder 2 f 751624 V4.7/751624 V04.73.06]

Energy Sector
Energy Automation

+-E2 Annunciation

—|- 54 Measurement
+- 54 Primary Values
+- %9 Secondary Values
+- 5 Percent Yalues
=54 Cthers

Jeasuring Yalues
53, User Defined
3] Energy
4] St Points (Measured Yalues)
+-z=4 Oscillographic Records

QZ, Test

@ File Edit Insert Device M“ew Options ‘Window Help
HE LEEE | i | k2
=] @ Online Date and time
- F Settings i 15.06.2009 11:16:00.146
/ﬂ Contral

Murnrner Messwett etk
J Ernpty 01065 Temperature of RTD 1 24 *C
01069 Temperature of RTD 2 212 °C

01070 Temperature of RTD 3 47 =i

01071 Temperature of RTD 4 72

01072 Temperature of RTD 5 63 *C

The measured values can be 01073 Temperature of RTD 6 63 °C

i 01074 Temperature of RTD 7 24 C

?UtpUt In DIGSI “under « 01075 Temperature of RTD & g0 ™Z
Measurement” —, Others" — 01076 Temperature FRTDS
“ _ 01077 Temperature of RTOIO e
RTD-Box Measurement 01078 Temperature of RTOLL -
Values". 01079 Temperature of RTDI2 e

In the display of the protection device, the measured values are output under “Measurement”—

“RTD-Box"“.

Processing of the measured values by protection functions

Alarms and measured values of the Thermo function can be transferred to a superordinate control

system or may also be transferred between devices via “IEC 61850 GOOSE"
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Configuration of the RTD-Box TR1200

In the following, the connection of the sensors and the configuration of the TR 1200 for processing in
SIPROTEC devices is described. The difference here is the mode of connection of the RTD-Box.

6 RTD Simplex (1x TR 1200 works like 1x TR 600) = Factory setting

The TR 1200 transmits the data from Sensors 1...6 cyclically every 3 s under device address 0.
e Connect Sensors 1...6.

e Configure Sensors 1...6 in menu item depending on the connection.
(configure Sensors that are not connected as ,nc”).

e Configure Sensors 7...12 in menu item as ,nc* (Factory setting).

e Set device address in menu item |bUS | — | Adr |to ,0“ (Factory setting).
e Set Baudrate in menu item |[bUS| — [bdr |to ,96“ (Factory setting).

e Set Data in menu item |bUS | — | PAr |to ,EuE* (Factory setting).

6 RTD half duplex (1x TR 1200 works like 1x TR 600)

The TR 1200 transmits the data from Sensors 1...6 on request with device address 1 or 2.
e Connect Sensors 1...6.

e Configure Sensors 1...6 in menu item depending on the connection.
(configure Sensors that are not connected as ,nc").

e Configure Sensors 7...12 in menu item as ,nc* (Factory setting).
e Set device address in menu item [bUS | — | Adr |to 1%

e Set Baudrate in menu item |bUS | — | bdr |to ,96“ (Factory setting).

e Set Data in menu item|bUS | — | PAr |to ,EUE* (Factory setting).

12 RTD halb duplex (1x TR 1200 works like 2x TR 600)

The TR 1200 transmits the data from Sensors 1...6 on request with device address 1
and the data from Sensors 7...12 on request with device address 2.

e Connect Sensors 1...12.

e Configure Sensors 1...12 in menu item depending on the connection.
(configure Sensors that are not connected as ,nc").

e Set device address in menu item |bUS | — | Adr |to 1%
e Set Baudrate in menu item |bUS | — [ bdr |to ,96* (Factory setting).
e Set Data in menu item |bUS | — | PAr |to ,EuE* (Factory setting).

Note for SIPROTEC-protection devices:

The data transfer at the service interface always takes place automatically at 9600 Baud with the
data format 8E1 when a RTD-Box is used.

Installation as well as safety instructions and detailed setting notes for the devices may be found in
the corresponding manuals for each device.

Good luck!
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