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Tripping Matrix / 7UW50

Fig.1 Front illustration of Tripping Matrix Device 7UW5010

APPLICATION 1
TRIPPING CIRCUIT MANAGEMENT UNIT

The tripping matrix device 7UWS50 is a component of Siemens

numerical generator protection system. The biggest advantage of
the hardware tripping matrix module is to provide a transparent,
visible, simplified and easily programmable facility for the
combination of protection functions and output commands to

variable tripping objects.

The tripping matrix device 7TUWS50 is developed to manage the
tripping circuit of generator protection system for large power
station block. With the integrated matrix module, the tripping
scheme can be freely modified with the most flexibility to fit for
different field requirements, i.e, the tripping objects of the
protection function can be easily changed on site via the operation

of logic plugs to assigned column on front panel.

The device 7TUWS50 is integrated with signaling modules for all
matrix inputs from various protection units. Each input can be
indicated by signaling relay with at least 3 potential-free contacts
which can be routed for alarming to DCS, FR, RTU, etc.

The device 7TUWS0 is also, for all matrix outputs to different
tripping objects, integrated with tripping modules. Each tripping
relay has at least 2 potential-free contacts which can be routed for
tripping to GCB, Field CB, HVCB, etc.

For local alarming purpose, latched LEDs are installed to indicate
all matrix inputs and outputs. They can be locally reset via front

RESET button or remote reset via binary input.

The integrated CPU module can help to record the status of matrix

module. Any new information can be accessed locally via PC or

sent to remote control centre via the serial
protocol IEC 60870-5-103 or Modbus RTU over
the electrical RS485 interface.

APPLICATION 2
NON-ELECTRIC PROTECTION DEVICE

Based on the above functionalities, the tripping
matrix device 7UWS0 can be used as the
non-electric protection device too if no CFC

function is required..

The non-electric tripping commands (e.g, from
Heavy Buchholz relay) can be directly connected
to the inputs of matrix module. After the matrix
programming, the assigned outputs will initiate
the tripping relays which are routed to respective
tripping circuits. Note that the tripping behavior is
immune to any transient disturbance due to the

heavy initial power consumption (approx. 8.2W).

DESIGN and CONSTRUCTION

Modules inside the device:

- Matrix module

- Signaling module

- Tripping module

- Power module

- CPU and communication module

- LED indicating module
Matrix Module

The matrix module comprises input module and
output module. Inputs (column) and outputs (row)
are reliably connected via diode connectors (logic
plugs). The inputs are equally divided into two
groups. Both groups are arranged one over the
other (see Fig.2) and electrically connected
internally. To cater for the different requirements
and applications, the matrix is equipped with 4
types, i.e, 54x11 (see Fig. 3), 30x11 (see Fig. 4),
54x2 (see Fig. 5 left) and 30x2 (see Fig. 5 right).
That is, e.g, matrix module 54x11 has 54-input
(each group with 27) and 11-output.
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Fig.2 Matrix Module

Types of 54x11 and 30x11 are in principle
designed to serve for tripping circuit management
while 54x2 and 30x2 for non-electric protection.

It could be mixed in some case.
Signaling Module

Each signaling module is designed for 6 matrix
inputs, that means up to 9 signaling modules are
required for the maximum 54 inputs. Every input
is indicated by two grouping contacts and one
individual contact. Even, the 1st and 3rd signaling
relays on each signaling module separately have

one additional individual contact.

The 1% and/or 4" signaling relay contacts with
type of latching are optional. In this case, the
module INL (MLFB position 9th= B) should be
selected. Note that the 2™ and 3™ contacts for
each input have been exclusively designed to be
un-latched even in this case. All contacts are

potential free.
Tripping Module

Each tripping module is designed for 6 matrix
outputs, that means up to 2 tripping modules are
required for the maximum 11 outputs. Each

output is interpreted by two individual contacts.

2]32
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Even, the 1st and 2nd tripping relays on each tripping module

separately have two additional individual contacts.

Tripping module with type of lockout relay is optional. In this case,
the module TRL (MLFB position 11th= 2 or 4) should be selected.
Note that the 5th tripping relay on each tripping module have been

exclusively designed to be with un-lockout relays even in this case.

The contact form of tripping relay can be all in Normal Open (NO)
type or some in Normal Close (NC) type which are respectively
defined by ordering code (MLFB position 12th= 1 or 2). All

contacts are potential free.

External tripping relays can also be used if one of tripping modules
is equipped without tripping relays (see Fig.21). In this case, the
module OUT (MLFB position 11=0, 3 or 4) should be selected.

CPU and Communication Module

CPU module is to take over the task of internal SOE and
communication. The status of matrix module will be monitored

and recorded. The messages can be locally accessed via Port C
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Fig.5
Power Module

LEDs and CPU are supplied by power module. Note that the
signaling module and tripping module are directly powered by
station’s control voltage. That is to say, these modules can properly

work even if the internal power module failed.

over PC, or remotely accessed by two control
centers via two RS485 Ports of B1 and B2 over
protocol IEC 60870-5-103 or Modbus RTU. The
two ports can be individually set even with

different protocols.

IRIG-B is implemented for time synchronization
via Port A.

The specially designed software GPAcom is to
serve for parameter setting of communication
ports, time synchronization and local access to the

device.
LED Indicating Module

Overall local alarming on the status of matrix
module, power module and CPU module is done
by LED indicating module. Latched LEDs is used

for indicating the matrix module.

P )] Fo(- )T
S L SR S
OO REORNO
1 3 27 29
[ ] (J ([ ] ([ ]
[ J { @ (]
2 4 28 30
OO B OO
SanSOS i RanSos! namSOS T A s!
SOl RamSos! SO U aanSos!
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Diagram of matrix module 54x2 and 30x2

Module’s Interaction

The interaction diagram among the matrix module,
signaling module and tripping module is
schematically shown in Fig. 6. Note that beside
the remote signals, the LED indicators and SOE

Siemens SIP - 2014
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are also initiated by signaling relays. The similar situation applies

To be noted that CPU module has no influence to

to tripping module. modules of matrix, signaling and tripping.
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Fig.6

Plexiglass Front Cover

An additional plexiglass front cover protects the device against the

dust invasion and unauthorized operation.

Connection between the protection functions and matrix module is

implemented via master plugs (red), while the connection between

matrix input and output via logic plugs (black). The plugs are

plugged into the front panel of the matrix after the plexiglass front

cover is removed.

A reset button is used for resetting all memories. This can be
directly done on the plexiglass front cover. The memories (LEDs)

can also be remotely reset via a binary input.

Siemens SIPROTEC numerical protection units used for
generator-transformer block incorporate an integrated software
matrix. The required tripping objects by one protection function
can be directly programmed over software DIGSI. If several
multifunctional units are used for the protection system, the
tripping contacts of the individual relays to the same tripping
object must be connected in parallel (see Fig. 7). This is the

tripping concept with software matrix.

If master tripping relays are inserted between the binary outputs
integrated in the protection units and the tripping objects, the
tripping combination can also be externally implemented. The
master tripping relays then take over the task of decoupling the

signals, multiplying the contacts of the integrated binary outputs

Input SOE

Output SOE

Schematic interaction diagram among modules of matrix, signaling and tripping

and realizing the tripping combinations via the
assignation of tripping signals (GCB, Field CB, ...)
to form tripping commands from protection
functions. Therefore, the binary outputs of the
individual relays with the same required tripping
consequence must be connected in parallel to
activate the same mater tripping relay, and the
contacts with the same tripping objects of various
master relays must be externally connected in
parallel to the respective tripping circuit (see Fig.
8). This is the tripping concept with master
tripping relays.

If a variable arrangement of the tripping
combinations is required for large generator unit,
the hardware matrix described here can be very
helpful. The binary outputs of protection
functions from several protection units are to be
directly routed to the inputs (rows in Fig. 9) of
hardware matrix, meanwhile the tripping relays to
the outputs (columns in Fig. 9). The operating
contact of tripping relay is to be connected to the
respective tripping circuit. This is the tripping
concept with hardware matrix. The easy, fast and
flexible combination of inputs and outputs on
front panel of the device is visibly executed by the
diode logic plugs. Note that at most 11 tripping
objects can be connected regarding the matrix

output up-limit.
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Matrix Type S54x11  30x11  54x2  30x2
Matrix Module Number of columns (valid inputs) 54 30 54 30
Number of rows (valid outputs) 11 11 2 2
Rated control voltage Uctgry 110V DC or 220V DC
Auxiliary voltage range Uy 85-245V AC/DC
o Power consumption (approx.) S54x11  30x11  54x2  30x2
Auxiliary Voltage . .
quiescent ,in W 3 3 3 3
energized (typical), in W 60 60 60 60
Bridging time on auxiliary voltage failure > 50ms with UH>110V
Maximum permissible current Plug  Diode
20A 1A
Plug pin diameter 2.0mm
Diode Logic Plug | Diode blocking voltage 1,000V
and Master Plug Current flow direction from column (+) to row (-)
Scope of delivery 54x11  30x11  54x2  30x2
Master Plug Pin, Red , in pcs. 54 30 54 30
Logic Plug Pin, Black, in pcs. 330 176 108 60
Quantity of NO contact of each relay
if MLFB Position 12t =1 TRO1,TR02,TR07,TRO8: 4 in individual
TRO3-TR06,TR09-TR11: 2 in individual
if MLFB Position 12th = 2 TRO1,TRO7: 4 in individual
TRO02,TR05,TR0O8,TR11: 2 in individual
TRO3,TR04,TR06,TR09,TR10: 1 in individual
Quantity of NC contact of each relay
if MLFB Position 12th = 2 TRO02,TROS: 2 in individual
TRO3,TR04,TR06,TR09,TR10: 1 in individual
Tripping Relays Pick up voltage 55-70%Un
Switching capacity
make 1,000W/VA
break 30VA
40W resistive
Switching voltage 25W/VA with L/R < 50ms
Permissible current 250V
Operating time (Un, at 25°C/77°F), approx. | SA continuous
non-Lockout type 8ms (excluding contact bounce time)
Lockout type 10ms (excluding contact bounce time)
Quantity of NO contact of each relay SRO1,SR03,SR07,SR09,SR13,SR15,SR19,SR21
SR25,SR27,SR31,SR33,SR37,SR39,SR43,SR45
SR49,SR51: 4 (2 in individual, 2 in group)
SR02,SR04-SR06,SR08,SR10-SR12,SR14, SR16
Signaling Relays -SR18,SR20,SR22-SR24,SR26,SR28-SR30,SR32,

Pick up voltage

Switching voltage

SR34-SR36,SR38,SR40-SR42,SR44,SR46-SR48,
SR50,SR52-SR54: 3 (1 in individual, 2 in group)
55-70%Un

250V

8|32
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Permissible total current

Operating time (Un, at 25°C/77°F), approx.

5A continuous

10ms

Life status

1 NO contact

Alarming Relays o
Internal +24V DC monitoring 1 NC contact
Quantity
RUN (Green) 1
ERROR (Red) 1
LEDs
+24V DC (Green) 1
Inputs (Red) 54
Outputs (Red) 11
Weight, approx. 54x11  30x11  54x2  30x2
in kg 22.5 19 19.5 16
Unit Design Degree of protection acc. to [EC 60529
Housing IP51
Terminals P21
Time synchronization (Port A) IRIG-B, DC 5V

Serial Interfaces

System Interface (Port B1/B2)

Operator Interface (Port C)

9-Pin subminiature connector (SUB-D)

IEC 60870-5-103, Modbus RTU

RS 485, 9-Pin subminiature connector (SUB-D)
baud rate at 9,600/19,200/57,600/115,200

max. transmission distance at 1,000m

RS 232, 9-Pin subminiature connector (SUB-D)

max. transmission distance at 15m

Electrical Tests

Insulation Test
Standard
- High voltage test(routine test)
all circuits except power supply, binary
inputs and communication/time
synchronization interfaces
- High voltage test(routine test)
power supply, binary inputs
- High voltage test(routine test)
only isolated communication/time
synchronization interfaces
- Impulse voltage test(type test)
all circuits except communication/time

synchronization interfaces, class III

IEC 60255-5
2.5kV (rms), 50Hz

DC 3.5kV

500V (rms), 50Hz

S5kV(peak), 1.2/50us, 0.5J, 3 positive and 3 negative

impulses in interval of 5s.

EMC Test for Immunity(type test)
Standards

- High frequency test
IEC 60255-22-1, Class 111

- Electrostatic discharge
IEC 60255-22-2, Class IV and
IEC 61000-4-2, Class IV

IEC 60255-6 and -22(product standards)

EN 61000-5-2(generic standard)

2.5 kV (peak); 1 MHz; t = 15 ps; 400 surges per s;
test duration 2 s; Ri =200 Q

8 kV contact discharge;
15 kV air discharge; both polarities;
150 pF; Ri =330 Q

Siemens SIP - 2014
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- Irradiation with HF field, frequency
sweep

IEC 60255-22-3; Class III

IEC 61000-4-3, Class III

- Irradiation with HF field, single
frequency
IEC 60255-22-3 and
IEC 61000-4-3
amplitude modulated

pulse modulated

- Fast transient disturbance/burst
IEC 60255-22-4 and
IEC 61000-4-4, Class IV

- High energy surge voltages (SURGE),
IEC 61000-4-5 Installation Class I1I

auxiliary voltage

Binary inputs and relay outputs

- Line conducted HF, amplitude
modulated
IEC 61000-4-6, Class III

- Power system frequency magnetic field
IEC 61000-4-8, Class IV
IEC 60255-6

-Oscillatory surge withstand capability
IEEE Std C37.90.1

- Fast transient surge withstand cap.
IEEE Std C37.90.1

- Damped oscillations
IEC 60694, IEC 61000-4-12

10 V/m; 80 MHz to 1000 MHz;
10 V/m; 800 MHz to 960 MHz;
20 V/m; 1.4 GHz to 2.0 GHz;
80 % AM; 1 kHz

Class I1I: 10 V/m

80/160/450/900 MHz; 80 % AM; duty cycle >10 s
900 MHz; 50 % PM, repetition frequency 200 Hz

4 kV; 5/50 ns; 5 kHz; burst length = 15 ms;
repetition

rate 300 ms; both polarities;

Ri =50 Q; test duration 1 min

impulse: 1.2/50 ps

common mode: 2 kV; 12 Q; 9 uF
diff. mode:1 kV; 2 Q; 18 uF
common mode: 2 kV; 42Q; 0. 5 uF
diff. mode: 1 kV; 42Q; 0. 5 uF

10 V; 150 kHz to 80 MHz: 80 % AM; 1 kHz

30 A/m continuous; 300 A/m for 3 s; 50 Hz 0.5 mT;
50 Hz

2.5 kV (peak value); 1 MHz; T = 15 ps;
400 pulses per s; test duration 2 s; Ri =200 Q

4 kV; 5/50 ns; 5 kHz; burst length = 15 ms;
Repetition rate 300 ms; both polarities;
Ri =50 Q; test duration 1 min

2.5 kV (peak value), polarity alternating 100 kHz,
1 MHz, 10 MHz and 50 MHz; Ri =200 Q

EMC Test for Emission(type test)
Standards
- Conducted interference, only power
supply voltage, IEC-CISPR 11

EN 61000-6-4 (basic specification)
150 kHz to 30 MHz, limit value class A

10 | 32
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- Radio interference field strength
IEC-CISPR 11

30 MHz to 1 000 MHz, limit value class A

Mechanical Stress
Tests

Vibration and shock during operation
Standards
- Oscillation
IEC 60255-21-1 Class 2;
IEC 60068-2-6

- Shock
IEC 60255-21-2, Class 1
IEC 60068-2-27

- Seismic Vibration
IEC 60255-21-3, Class 1
IEC 60068-3-3

Vibration and shock during transport
Standards
- Oscillation
IEC 60255-21-1, Class 2;
IEC 60068-2-6

- Shock
IEC 60255-21-2, Class 1
IEC 60068-2-27

- Continuous Shock
IEC 60255-21-2, Class 1,
IEC 60068-2-29

IEC 60255-21 and IEC 60068

sinusoidal

10 Hz to 60 Hz: + 0.075 mm amplitude;

60 Hz to 150 Hz: 1 g acceleration

frequency sweep rate 1 octave/min 20 cycles in

3 orthogonal axes

Half-sine shaped
Acceleration 5 g, duration 11 ms, 3 shocks in each

direction of 3 orthogonal axes

sinusoidal

1 Hz to 8 Hz: + 3.5 mm amplitude(horizontal axis)
1 Hz to 8 Hz: + 1.5 mm amplitude(vertical axis)
8 Hz to 35 Hz: 1 g acceleration(horizontal axis)
8 Hz to 35 Hz: 0.5 g acceleration(vertical axis)
frequency sweep rate 1 octave/min

1 cycle in 3 orthogonal axes

IEC 60255-21 and IEC 60068

sinusoidal

5 Hz to 8 Hz: + 7.5 mm amplitude;

8 Hz to 150 Hz: 2 g acceleration

frequency sweep rate 1 octave/min

20 cycles in 3 orthogonal axes

Half-sine shaped

Acceleration 15 g, duration 11 ms,

3 shocks in each direction of 3 orthogonal axes

Half-sine shaped
Acceleration 10 g, duration 16 ms,

1000 shocks in each direction of 3 orthogonal axes

Climatic  Stress

Tests

Temperatures

- Recommended permanent operating
temperature acc. to IEC 60255-6

- Limited temperature during permanent
storage

- Limited temperature during transport

-5°C to +55°C

-25°C to +55°C

-25°C to +70°C

Humidity

- Permissible humidity stress

Yearly average < 75 % relative humidity; on 56 days
in the year up to 93 % relative humidity;

condensation not permitted

It is recommended to install the device by such a way that they are not exposed to direct sunlight

nor subject to large fluctuations in temperature changes that could cause condensation to occur.

Siemens SIP - 2014
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COMMUNICATION INTERFACE

The position of the connectors can be seen in the following figure.

5—| O 5—| O 5—| O 5—| O
9 §8 9 §8 9 §8 9 §8
6 &3 6 &S 6 &S 6 &S
=10 1— 10O 1—10O 1—10O
Port A Port B1 Port B2 Port C
Time Synchronization System 1 RS485 System 2 RS485 Operator RS232
Fig.10 9-pin D-subminiature female connectors
The following table lists the assignments of the DSUB port for the various serial interfaces.
Pin No. 1 2 3 4 5 6|7 8 9
RS232 Shield (with shield ends RxD | TxD - | GND - -] - -
RS485 electrically connected) - AIA" (RXD/TxD-N) | - | - - | - | B/B’" (RxD/TxD-P) -
DC 5V time synchronization signals can be processed if the connections are made as indicated in the table below.
Pin No. 1 2 3 4 5 6 7 8 9
Designation - - P5_TSIG - - - - M_TSIG -
Signal Significance | - - Input 5V - - - - Return line | -

PC Software GPAcom

The provision of rear Operator RS232 Interface (Port C) is to facilitate the
local access to tripping matrix device 7UW5010 via PC software GPAcom.

By GPAcom, the customer can set the device address, the communication

parameters, the source of time synchronization, and to define the Matrix
inputs and outputs. If the device 7UWS5010 is not to be connected with

remote control centre, no efforts are needed to set the device.

The device 7UWS5010 is equipped with two RS485 serial system interfaces
(Port B1 and Port B2) which are designed to individually c

ommunicate with

two remote control centers. The
protocol of IEC 103 or Modbus RTU
is optionally supported for each port.
Both ports can run the same protocol,
or one port run IEC 103 while
another Modbus RTU. Please refer to
Fig.11 regarding parameter settings

and default values for interface.

“epAcom- —  o[x/§.eArcom-  []ox]
Device Project View Help Davice Project View  Help
AR FH s
= & IGPADOLAR, Pumber | Mame Data(1-254) = 2 1GPANOLAR Mumber | Mame Ciata
- g F15 7UWSO Sevice Address | = 8 F15 7UWS0 ] | =
i |Device Address |1 oLy 1 Source of time synchroniza mu-,- -
£ Device Address (L Device Address FProtocol
() Time: Synchronization 1 Time Synchronization None
(CIRS485 Port B1 - System (IRS4BS5 Port BI - System
(IRS485 Port B2 - System (IRS485 Port B2 - System
(£ Matrix 10 Assignment L Matrix |0 Assignment
Mty 1/0 Stabs (I Matrix 1/0 Stats
(2 Test CPU Supervision (0 Test CPU Supervision
(Event Log (S Event Log
ready off ready off
i - = I i 7 o =
 GPAcom - AED| T A =S|
Device Project View Help Device Profect View Help
Fd s« @0 5T o
= © 1IGPROOLAR humber | hame Data - © IGPACOIAR Nmber | Name Data
= 8 F15 7UWS0 1 Badrate 19200 = 8 F15 7UWS0 1 Baud rate 19200
=8 Configuration 2 Databits & - (U Configuration 2 Dot bt 8
X Device Ackdress 3 Stop bits : 1 Dawice Address .-
I Time Syrehronization z e (4 Time Synchronization 2 Stop bk )
(1 RS485 Port B - System ity (1RS485 FortBt - System |9 Parlty EVEN
CIRS4S5 Port B2 - System (3 Protocol (CIRS485 Port B2 - System |5 Protocol }
1L Matrix 150 Assigriment 1 Malrix /3 Assignment IE € hOB70-5-103
() Matri 1403 Status Madbus RTU (£ Matrix 1/ Stans
() Test AU Supsrvision (@ Test CPU Supervision
CIEvent Log Ll Event Log
ready Off ready off

Fig.11

Parameter settings for communication interface
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L GPAcom = jﬂm‘
Device Project VWiew Help
e
= & 1GPACDLAR Murmber | Designation | Assignment [~]
= Bg -F15 7UW50 51 BinaryS1 matrix in51
= Configuration 52 Binarys2 matrix In52
-8 Device Adrese 53 BinaryS3 Matrix in53
& Time Synchronization
(51R5485 Port B1 - System 54 Binary54 matrix in54
(E]RS485 Port B2 - System 55 Binary35 matrix out01
(X Matrix 1/0 Assignment 6 Binary36 matrix outoz
=) Matrix 1/O Status 57 Binarys7 matrix out03 |E_'|
(& Test CPU Supervision 55 Binaryss matrix out04 B
_ CIBventLog 50 Binaryso matrix outos ]
ready \Off /

Fig.12 Default assignment for Matrix 1/0O

MAPPING TABLE IEC 60870-5-103 (1/2)

Function Type Information Number | Designation Matrix 1/O Assignment (Default)
176 160 Binary 1 Matrix Input 01
176 161 Binary 2 Matrix Input 02
176 162 Binary 3 Matrix Input 03
176 163 Binary 4 Matrix Input 04
176 164 Binary 5 Matrix Input 05
176 165 Binary 6 Matrix Input 06
176 166 Binary 7 Matrix Input 07
176 167 Binary 8 Matrix Input 08
176 168 Binary 9 Matrix Input 09
176 169 Binary 10 Matrix Input 10
176 170 Binary 11 Matrix Input 11
176 171 Binary 12 Matrix Input 12
176 172 Binary 13 Matrix Input 13
176 173 Binary 14 Matrix Input 14
176 174 Binary 15 Matrix Input 15
176 175 Binary 16 Matrix Input 16
176 176 Binary 17 Matrix Input 17
176 177 Binary 18 Matrix Input 18
176 178 Binary 19 Matrix Input 19
176 179 Binary 20 Matrix Input 20
176 180 Binary 21 Matrix Input 21
176 181 Binary 22 Matrix Input 22
176 182 Binary 23 Matrix Input 23
176 183 Binary 24 Matrix Input 24
176 184 Binary 25 Matrix Input 25
176 185 Binary 26 Matrix Input 26
176 186 Binary 27 Matrix Input 27
176 187 Binary 28 Matrix Input 28
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Tripping Matrix / 7UW50

Function Type Information Number | Designation Matrix 1/0O Assignment (Default)
176 188 Binary 29 Matrix Input 29
176 189 Binary 30 Matrix Input 30
176 190 Binary 31 Matrix Input 31
176 191 Binary 32 Matrix Input 32
176 192 Binary 33 Matrix Input 33
176 193 Binary 34 Matrix Input 34
176 194 Binary 35 Matrix Input 35
176 195 Binary 36 Matrix Input 36
176 196 Binary 37 Matrix Input 37
176 197 Binary 38 Matrix Input 38
176 198 Binary 39 Matrix Input 39
176 199 Binary 40 Matrix Input 40
176 200 Binary 41 Matrix Input 41
176 201 Binary 42 Matrix Input 42
176 202 Binary 43 Matrix Input 43
176 203 Binary 44 Matrix Input 44
176 204 Binary 45 Matrix Input 45
176 205 Binary 46 Matrix Input 46
176 206 Binary 47 Matrix Input 47
176 207 Binary 48 Matrix Input 48
176 208 Binary 49 Matrix Input 49
176 209 Binary 50 Matrix Input 50
176 210 Binary 51 Matrix Input 51
176 211 Binary 52 Matrix Input 52
176 212 Binary 53 Matrix Input 53
176 213 Binary 54 Matrix Input 54
176 214 Binary 55 Matrix Output 01
176 215 Binary 56 Matrix Output 02
176 216 Binary 57 Matrix Output 03
176 217 Binary 58 Matrix Output 04
176 218 Binary 59 Matrix Output 05
176 219 Binary 60 Matrix Output 06
176 220 Binary 61 Matrix Output 07
176 221 Binary 62 Matrix Output 08
176 222 Binary 63 Matrix Output 09
176 223 Binary 64 Matrix Output 10
176 224 Binary 65 Matrix Output 11
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Description

7UWS5010 uses function code 02 over protocol Modbus
RTU to transmit binary status of matrix I/O. This
function code is used by remote control centre to read the

sequential 1-2000 input status.

The query PDU message specifies the starting input and
quantity of inputs to be read. Inputs are addressed which
begins with number ‘0’, i.e, inputs 1-16 are addressed as
0-15.

The input status in the response message is packed as

one input per bit of the data field. Input status is

indicated as 1 = ON and 0 = OFF. The LSB of the first
data byte is included in the addressed input of the query.
The other inputs follow this rule till to the higher-order
end of this byte, and obey the order ‘lower to higher’ in

sequential bytes.

If the returned input quantity is not a multiple of
number ‘8’, the remaining bits in the final data byte will
be padded with zeros (till to the higher-order end of
byte). The Byte Count field specifies the quantity of
complete bytes of data.

Telegram
Query PDU
Function code 1 byte 0x02
Starting address 2 bytes 0x0000
Number of points 2 bytes 0x0041
Response PDU
Function code 1 byte 0x02
Byte counts 1 byte N
Data Nx1 byte

Siemens SIP - 2014
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Information List

Address Designation Matrix 1/0 Assignment (Default)
0001 Binary 1 Matrix Input 01
0002 Binary 2 Matrix Input 02
0003 Binary 3 Matrix Input 03
0004 Binary 4 Matrix Input 04
0005 Binary 5 Matrix Input 05
0006 Binary 6 Matrix Input 06
0007 Binary 7 Matrix Input 07
0008 Binary 8 Matrix Input 08
0009 Binary 9 Matrix Input 09
0010 Binary 10 Matrix Input 10
0011 Binary 11 Matrix Input 11
0012 Binary 12 Matrix Input 12
0013 Binary 13 Matrix Input 13
0014 Binary 14 Matrix Input 14
0015 Binary 15 Matrix Input 15
0016 Binary 16 Matrix Input 16
0017 Binary 17 Matrix Input 17
0018 Binary 18 Matrix Input 18
0019 Binary 19 Matrix Input 19
0020 Binary 20 Matrix Input 20
0021 Binary 21 Matrix Input 21
0022 Binary 22 Matrix Input 22
0023 Binary 23 Matrix Input 23
0024 Binary 24 Matrix Input 24
0025 Binary 25 Matrix Input 25
0026 Binary 26 Matrix Input 26
0027 Binary 27 Matrix Input 27
0028 Binary 28 Matrix Input 28
0029 Binary 29 Matrix Input 29
0030 Binary 30 Matrix Input 30
0031 Binary 31 Matrix Input 31
0032 Binary 32 Matrix Input 32
0033 Binary 33 Matrix Input 33
0034 Binary 34 Matrix Input 34
0035 Binary 35 Matrix Input 35
0036 Binary 36 Matrix Input 36
0037 Binary 37 Matrix Input 37
0038 Binary 38 Matrix Input 38
0039 Binary 39 Matrix Input 39
0040 Binary 40 Matrix Input 40
0041 Binary 41 Matrix Input 41
0042 Binary 42 Matrix Input 42

16 | 32
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0043 Binary 43 Matrix Input 43
0044 Binary 44 Matrix Input 44
0045 Binary 45 Matrix Input 45
0046 Binary 46 Matrix Input 46
0047 Binary 47 Matrix Input 47
0048 Binary 48 Matrix Input 48
0049 Binary 49 Matrix Input 49
0050 Binary 50 Matrix Input 50
0051 Binary 51 Matrix Input 51
0052 Binary 52 Matrix Input 52
0053 Binary 53 Matrix Input 53
0054 Binary 54 Matrix Input 54
0055 Binary 55 Matrix Output 01
0056 Binary 56 Matrix Output 02
0057 Binary 57 Matrix Output 03
0058 Binary 58 Matrix Output 04
0059 Binary 59 Matrix Output 05
0060 Binary 60 Matrix Output 06
0061 Binary 61 Matrix Output 07
0062 Binary 62 Matrix Output 08
0063 Binary 63 Matrix Output 09
0064 Binary 64 Matrix Output 10
0065 Binary 65 Matrix Output 11
Sample of Telegram
Query Response
HEX HEX
Address ok Address wx
Function code 02 Function code 02
Starting address(Hi) 00 Byte count 09
Starting address(Lo) 00 Data (08-01) 01
Number of points(Hi) 00 Data (16-09) 00
Number of points(Lo) 41 Data (24-17) 00
CRC(Lo) *E Data (32-25) 00
CRC(Hi) ** Data (40-33) 00
Data (48-41) 00
Data (56-49) 80
Data (64-57) 07
Data (72-65) 01
CRC(Lo) **
CRC(Hi) **

The above sampling message is subject to full size matrix

/O assignments. The status of data 08-01 is shown as the
byte value hex ‘01°, or binary ‘0000 0001°, i.e, Binary 8 is

the MSB of the byte while Binary 1 is the LSB. In this

case, Binary 1 is in closing status.

This sample can be referred for other data.

Siemens SIP - 2014
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SELECTION AND ORDERING CODE

[(7JuwlsJo[ o[ [ T [ T |
7UWS50 Tripping Matrix Device A A A A
Auxiliary Voltage Range 85-245V AC/DC

Rated Control Voltage
110V DC
220V DC 5

Signaling Modules
Some latched contacts/INL B
Un-latched contacts/IN C

Matrix Module

54x 11 A

30x 11 B

54x2 C

30x2 D

Tripping Modules

20UT 0

2TR 1

2TRL 2

1TR/10UT 3

ITRL/1OUT 4

Contact Form-Tripping Relay

If position 11th=0 0

all in Normal Open(NO) type 1

Additionally, the following modules can be separately ordered:

Full Name Short Name Ordering Code
Signaling Relay Board 110VDC IN1 C53207-A378-B1011
Signaling Relay Board 220VDC IN2 C53207-A378-B1021
Signaling Relay Board Latched 110VDC INL1 C53207-A378-B1031
Signaling Relay Board Latched 220VDC INL2 C53207-A378-B1041
Tripping Relay Board Lockout 110VDC TRL1 C53207-A378-B1111
Tripping Relay Board Lockout 220VDC TRL2 C53207-A378-B1121
Tripping Relay Board 110VDC TR1 C53207-A378-B1131
Tripping Relay Board 220VDC TR2 C53207-A378-B1141
Output Signaling Board 110VDC OUTI C53207-A378-B1211
Output Signaling Board 220VDC ouT2 C53207-A378-B1221
Power Supply Board PWR C53207-A378-B1311
CPU and Communication Board CPU C53207-A378-B1401
Master Plug Pin (Red) C53207-A378-B1801
Logic Plug Pin (Black) C53207-A378-B1901

Note:
If the contact form of tripping relay is some in Normal Close(NC) type, this should be noted for ordering of TR1,TR2,TRLI or

TRL2. The assignment of the contact could be referred to the following diagrams.
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GENERAL CONNECTION DIAGRAM (1/3)

TRO1.1 ‘2‘; T ———{ 1701
Hot —iNot E* 4) =
Hos Co— 2 “ TRO12 3) 1703
Ho2 [——}INO3 = N — To4
H37 —iNod E’ R -
HO3 3 ::gg . . — Tog
H36 3 = TRO14 5 m————CT0
S0 —-— o 3 T =
J3s [—INOS & TRO21 gy L1700
IN09 = -
J2 3 o . y
437 N0 O L | e
Jo3 N1 = Y —T12
s 1 T2 - TRO23 5 13
Kot [——IN13 & —T14
o 8 TRO24 2 L 15
K38 o
- - ; e
IN16 = a o
MY - TRO3A ) T
o —_— :::; Eix g Ei; 1 T18
K3s § TRO32 )~ T19
e s E7 " (I
LD - § TROAT ) ——————1 721
) 1
o S S {r———l
137 = TRO42 5 bt 1723
103 | IN23 = ) — 1 1724
24 & 4) T25
LS (- 5 TRO5.1 T
s p— Eﬁa E7 Y Ei L1726
M38 ~ TRO52 4 —b—— 127
o SRO1-SR54 C
moz —— et g o L1728
m37 ———IN28 & TRO61 ) ————————1 729
Mp3 3 1128 C : 0 =
—linzo = P s
M36 TRO6.2 5) bt
Y — 3 - ) B =
) 3
N3g a2 ’ TRO7.1 3) =
No2 [——IN33 1; & e
— = 3 —
ey P { TRO7.2 2; s
NO3 [ {IN35 1; & s — sS04
Nas 1 C TRO7.3 3) R
po1 [ [IN37 1; & N — 06
& ] S07
D - TRO7.4 5 -
po2 [ N30 3 & 3) T s
P37 N4 1) S TRO8.1 2; B,
P03 N4l H &= oo
— - 3 —
P36 ) ( TRO82 3) =
Qo1 i 1) & 1812
) 3
Q38 3y ¢ TR083 3) s
Q02 [—IN45 & — 514
037 N C TRO8.4 23 ———+ {815
Qo3 [ IN47 3 & s T e
CED (ot - TRO9.1 3) ~——t—— 517
RO1 [ [IN49 1; & s (T T e
R - & TRO82 3 - —— 519
Ro2 [—1— 107 1; e I Ry
2 & 3) L —s21
R37 [ INS TR10.1 —
RO3 [ IN53 :) - 2) [3 o
L 35
Ros %4 D ( TR102 3) b 523
For b+ =~ TRO1-TR11 R e
+24V DC TR 3 1825
Fos ——- = ZHe S e
F03 2 5 52
—— 112 j -
Fos B S ——d
Fos Cr——————{)
3 Remote —1 1829
For — {1 1530
Reset
Fop - —fs31
FO8 |
i — s
FO9 [ 1 +24VDC Monitor )
i i 4 1) —— T 1R04
F10 I:I—:r‘ Diode Loglcng SR49 ’7 ros
i ] = _ 1) — | —IR06
F12 3} — Life Contact # m SR49.1 C oo
F1a —+——1 —Ro8
F14 |
— ——1R09
5 CTRL+ Ros
F16 | — Rio
F17 C3—CIRL ) — Rit
SR492 M| ¢ — L
1) T JR13
SR49.3
QO | PortA 7 o
i izati SR51.4 —
88 Time Synchronization ’, Rid
oS srs1.1 1) ————{_JR16
o ' —IRI7
- sR512 1| ¢—f—— I CJRI8
sRr51.3 1) C—IR19
QO | PortB1 1 .
0| System 1 SR53.1 1) r — | T IR2|
oo ——IR21
(o]
88 srR532 1| ¢—— | R
@) Sr533 1) —IR23
S SRs4.1 1) r | Re4
—IR25
Q | PortB2 g o
59| system 2 SR54.2 1) 1 2673
o] SR54.3 1) R
3 sr52.1 1) = R28
—IR29
© sR522 M| ¢—f—— 1IR30
sr52.3 1) IR31
PortC )
o% Operator 1) not available if MLFB position 10 = B or D sr501 1) ’, | —R32
od 2) option of lockout relay 1 R33
5 srso2 | L— 1 —Ra4
O Continued with next figure (2/3) SR50.3 1) 1R35
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GENERAL CONNECTION DIAGRAM (2/3)

M04 [+ —‘ SR25.4 Continued with previous figure (1/3) sR43.4 1) ’7 —— 1 1Q04
M5 3 — el
M08 —F——— ] SR25.1 sra3.1 1) r 171 Qo6
MO7 3 —1Qo7
M08 3 —1 Qo8
M09 3 1 Qo9
M10 3 —Q10
M11 3 —at
M12 3 —4¢ | SR25.2 sRa32 M| ¢+ —amn2
M13 3 SR25.3 SR433 1) —ai3
M14 31— 3 SR27.4 SRa54 1) ————+{1Q14
M15 3 —aQ1s
M16 11— a SR27.1 sra5.1 1) C 1 7Q16
M17 3 —Qi7
M18 31— —4 | SR27.2 srRa52 M| ¢+ —a18
M19 3 SR27.3 SR45.3 1) —1Q19
M20 F—1—— 3 SR29.1 SRa7.1 1) B ———+{1Q20
M21 3 — Q21
M22 31— —4 | SR29.2 SRa72 V| ¢+ — 1 Q2
M23 3 SR29.3 SR47.3 1) —aQ23
M24 3 SR30.1 SRa48.1 1) r Q24
M25 3 Q25
M26 11— —4 | SR30.2 SRag2 M| ¢ Q%
M27 3 SR30.3 SR48.3 1) Q7
M28 3 SR28.1 SR46.1 1) r 11 Q28
M29 3 —1Q29
M30 31— —+ | SR282 srRa62 M| +—— L —qa30
M31 3 SR28.3 SR46.3 1) Q31
M32 CF—+—— a SR26.1 SR44.1 1) r ————{Q32
M33 3 —1Q33
M34 31— — | sR26:2 sRaa2 V| L | —q34
M35 3 SR26.3 SR443 1) —Q35
L4 —FH—+—— 3 SR19.4 sra7.4 1) B —— {1 P04
L05 3 —1 P05
L6 F—1+— a SR19.1 sra7.1 1) 1 P06
L7 3 — P07
L08 3 — P08
L09 3 P09
L10 P10
L1 P11
L12 —+ | SR192 sR372 1| ¢— 1 P12
113 3 SR19.3 sr37.3 1) P13
L14 3 3 SR21.4 SR39.4 1) P14
L15 P15
L16 [+ ] SR21.1 sr3g.1 1) r — T 1P16
117 P17
L18 31— —4¢ | SR21.2 sR392 M| ¢+ —pig
119 3 SR21.3 SR39.3 1) P19
120 14— 3 SR23.1 SRa1.1 1) B —— 1+ {1P20
121 P21
122 31— —4¢ | SR232 srRa12 | ¢ P22
123 3 SR23.3 SR41.3 1) P23
124 34— 3 SR24.1 sRa2.1 1) B 1 P24
125 3 P25
126 11— —4¢ | SR24.2 SRa22 1| +— 1 P26
127 SR24.3 sra2.3 1) P27
128 —F—+— a SR22.1 sr40.1 1) C — P28
129 3 P29
130 3 —4 | SR22:2 SR402 | +— 1 P30
31 3 SR22.3 SR40.3 1) P31
132 CF—1+—— 3 SR20.1 srag.1 1) B —— 1 1P32
133 3 P33
134 31— — | sR20.2 srag2 M| L—— | —p34
135 3 SR20.3 sr38.3 1) P35
K04 14— 3 SR13.4 SR31.4 1) B ——— {1 No4
K05 3 1 NO5
Ko6 —F—1+— a SR13.1 sra1.1 1) 1 NO6
Ko7 3 1 No7
Kos 1 1 N08
K09 3 1 N09
K10 3 1 N10
K11 NN
K12 31— —4 | SR132 sr312 | +— I N12
K13 SR13.3 SR31.3 1) IN13
K14 31— 3 SR15.4 SR334 1) 1 N14
K15 1 N5
K16 1 3 SR15.1 SR33.1 1) B —— TNt
K17 I N17
K18 31— —4¢ | SR15.2 SR332 1| +— I N18
K19 SR15.3 SR333 1) —IN19
K20 33— 3 SR17.1 SR35.1 1) r 1[I N20
K21 3 I N21
K22 [ —4 |SR172 sr352 1) | +— 1 N22
K23 3 SR17.3 sr35.3 1) 1 N23
K24 3 3 SR18.1 SR36.1 1) r I N24
K25 3 I N25
K26 1 —+ | SR182 SR362 1| +— ——1N26
K27 3 SR18.3 sr36.3 1) 1 N27
K28 11— a SR16.1 sr34.1 1) C —— {1 N28
K29 3 1 N29
K30 3 —4 | SR16.2 SR342 1| +— 1 N30
K31 3 SR16.3 SR34.3 1) T N31
K32 CF—1+— 3 SR14.1 sra2.1 1) B ——— T IN32
K33 3 N33
K34 31— — | srR14.2 sR322 M| L N34
K35 3 SR14.3 Continued with next figure (3/3) sr323 1) ——IN35
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GENERAL CONNECTION DIAGRAM (3/3)

HO4 [+ SR01.4 Continued with previous figure (2/3) SR07.4 —— {1304
Hos 3 305
HO6 T +—1—— ] SROL.1 SR07.1 r {7306
HO7 3 —Jo7
HO8 3 —Jo8
HO9 3 —J09
H10 3 —J10
H11 3 o
H12 —3—+———{—¢ |SRO0L2 SR07.2 | ¢—f——F+ 1012
H13 3 SRO1.3 SR07.3 13
H14 31— SR03.4 SR09.4 ——{ 14
H15 3 ] 15
H16 ——1—— SR03.1 SR09.1 {16
H17 3 ] C a7
H18 31— —{—+¢ |SR03.2 SR09.2 | ¢———1 {118
H19 3 SR03.3 SR09.3 19
H20 31— SR05.1 SR11.1 {320
H21 3 ] C 21
H22 —3—1———|—¢ |SR05.2 SR11.2 | ¢—}——F+[—1J22
H23 3 SR05.3 SR11.3 7 J23
H24 31— SR06.1 SR12.1 —{ 1324
H25 3 ] C 25
H26 [ 3—1———|\—+¢ | SR06.2 SR122 | ¢—}—— 1326
H27 3 SR06.3 SR12.3 —J27
H28 31— SR04.1 SR10.1 328
H29 3 ] C 329
H30 [ 3—1———{—¢ |SR04.2 SR10.2 | ¢—}——F{1J30
H31L 3 SR04.3 SR10.3 31
H32 31— SR02.1 SRO08.1 332
H33 3 ] C 333
H34 3—+———{— |SR02.2 SR08.2 | L—}——F+ 7334
H35 3 SR02.3 SR08.3 335
so1 QU7 —OUTIL | ) s09
s02 34— {1 s10
S03 [——QuUT08 L —s11
S04 34— —{—1s12
So5 [——QUT09 I 513
S06 [ . .
S07 ——OQuTi0 o ) N B : :
S08 —— 3) see this diagram if MLFB position 11 = 0,3 or 4 | —s32
To1 [——QUTOL —QUTO5 | To09
T2 C — [ T10
To3 [—QuUT02 —QUTO08 | ) 711
T4 F+—— 1 T12
Tos [——QUT03 e
TO6 b . .
To7 —jouTod o ) N B : :
To8 —— 4) see this diagram if MLFB position 11 = 0 I — 132
S01 ) TRO7 3 wRoL1 3 o=
S02 3 3 9 —1 702
S03 [ F—+—— a TRO72 3) TRO12 ) r —— {1703
S04 To4
3 3 4 —
S05 F———— ] TRO73 3 TRO1.3 3 B 705
S06 3 1706
S07 [+ TRO74 3 TROT4 3 —{ 1707
L 4 3 45—

S08 I [ To8
—— 3 4 —
S09 :Hi*—‘ TRO8.1 3 TRO2.1 ) (1 T09
$10 3 —T10

3) 4)
S11 H TRO82 3 TR022 3 — 1T
12
S12 3 3 4 —1T12
S13 [ F—+—— ] TRO8.3 3) TR023 3 B —T 1 T13
212 —— TROB4 ) TRO24 ) 1 Eg
L 4 3 45—
S16 l:l—;‘ 3 4 Q—:I T16
s17 I:I—:j TR09.1 ) TRO3.1 5 E:—t:l T7
$18 : 3 I ——
$19 1~ TR09.2 g; TRO3.2 g; 9
520 :—4—‘ 3 4 Q—:I T20
s21 E:ﬁ TR10.1 3) TRO4.1 3) E:—!:I T21
S22 [ +— i i —_1T22
$23 ———{— TR102 ) TRO42 3) 123
S24 :H;‘ Q—:I T24
825 C3—+——— TRI1.1 3 TRO5.1 4 [ =™
$26 [ : i — 1726
827 —F————I— TR11.2 3 TR052 4 - —— 127
S28 :H;‘ 4 Q—:I T28
S29 F—+—— TROB.1 ) E:—t:l T29
S30 [ +—+—— i {1 T30
s 1—r 3) see this diagram 4) see this diagram TR06.2 g; 54: T31
$32 if MLFB position 12 = 2 if MLFB position 12 = 2 | — 732

Fig.13  General connection diagram
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REAR TERMINAL OVERVIEW (1/5)
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Rear terminal overview 7UW5010-***32/7UW5010-***42

Fig.18
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DIMENSIONS
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(Regarded from the front side)

Fig.21 Dimensions of a 7UW5010 for panel flush mounting or cubicle installation
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APPENDIX 1: CONNECTION DIAGRAM OF INPUTS
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Schematic connection diagram of inputs
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APPENDIX 2: ALLOCATION DIAGRAM OF TRIPPING COMMANDS
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Fig.23

Schematic allocation diagram of tripping commands for application Tripping Circuit Management Unit
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Notes:

- Matrix outputs 01-06 and 07-11 are internally short-circuit!
- Diode Logic Plugs are only valid for Column A (OUTO01) and L (OUT11)!

- Minimum pickup power consumption: approximately at 8.2W

- Referred matrix module: 54x2 and 30x2

Fig.24

Schematic allocation diagram of tripping commands for application Non-electric Protection Device
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3132

Schematic connection diagram of external tripping relays

Fig.26
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: LABELING TABLE

APPENDIX 5

To facilitate the commissioning and maintenance, Siemens provide tool “7UW5010 Labeling Table_en.xls” to clearly

indicate the definition of matrix inputs and outputs (see Fig.22). The tool has the same face-image to the device 7UW5010

and easy to configure it just by clicking the cross-points of columns and rows. The definitions can be edited on respective

labeling-cell. This can be done regarding the final drawings and put on the door of protection cubicle. This tool can be

accessed under internet www.siemens.com.cn/ea .
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Siemens Power Automation Ltd.

Building 4, Huarui Industry Park, No.88 Cheng
Xin Avenue, Jiangning Economic & Technological
Development Zone, Nanjing, China 211100

Tel: +86 (25) 5117 0188
Fax: +86 (25) 5211 4982

Customer Care hotline: 800 828 9887 (for mobile
phones or areas where 800 number network is
not available, please dial 400 828 9887)

Sales Contacts:
Beijing
Shanghai
Guangzhou
Wuhan
Chengdu
Xi'an
Shenzhen
Hangzhou
Jinan
Fuzhou

10 6476 3842
21 2408 5218
20 8718 2382
27 8548 6688
28 8619 9499
29 8831 9898
755 2693 5188
571 8765 2999
531 8266 6088
591 8750 0888




