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SAFETY SYMBOLS 

 

 

 WARNING OR CAUTION:  

This symbol denotes a hazard. Not following the indicated 

procedure, operation or alike could mean total or partial 

breakdown of the equipment or even injury to the personnel 

handling it. 

 
 NOTE:  

Information or important aspects to take into account in a 

procedure, operation or alike. 
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1 GENERAL DESCRIPTION 

1.1 INTRODUCTION 

The TPPU module is an analog teleprotection equipment using tones, which complies with 

International Recommendation IEC 60834-1 concerning teleprotection systems. 

It has application in the transmission of teleprotection commands for electrical high-

frequency line protection in teleprotection schemes for blocking, direct tripping and 

permissive tripping. 

It is fully integrable in an OPU-1 universal power-line carrier (PLC) terminal. The TPPU 

programming and supervision is carried out by means of the OPU-1 Management System, 

which it is also fitted with the programming options that facilitate the TPPU module rapid 

testing. 

The teleprotection signals can be transmitted over a dedicated analog band or integrated 

into the digital operation band of the OPU-1 terminal. 

The module contains the input and output circuits for four commands, and two user-

programmable relays for signalling and/or alarm. The number of user-programmable relays 

can be extended to nine by means of an optional relay interface (REPU) module. 

1.1.1 Characteristics of analog band operation mode 

It allows two operation modes, SINGLE TONE and DUAL TONE, with respect to the 

transmission and reception of the command signals in an analog band. 

The operation mode is set at factory under request. 

The operation mode using SINGLE TONE is the most traditional. The guard signal and 

each of the command signals are assigned a single frequency (single tone). In a band of 

0 to 4 kHz, it allows the transmission and the reception of up to three independent 

commands or in any combination, or a maximum of four commands according to a certain 

logic. 



OPU-1 

UNIVERSAL POWER-LINE CARRIER SYSTEM TYPE OPU-1 

ANALOG TELEPROTECTION SYSTEM TPPU - MOTPPOPA2107Iv05 -  V05  July 2021 

6/68 

The operation mode using DUAL TONE offers great channel availability when it is shared 

with other services. Each of the command signals is assigned two frequencies (dual tone) 

whose amplitude is half the amplitude of the guard signal, which is assigned a single 

frequency. 

In DUAL TONE mode, up to two dedicated analog bands can be configured per channel. 

With an analog band of 1 kHz, 2 kHz or 4 kHz per channel, it is possible to transmit and 

receive up to four independent commands or in any combination. 

Using two analog bands of 1 kHz or 2 kHz per channel, it is possible to transmit and receive 

up to eight independent commands. 

1.1.2 Characteristics of digital band operation mode 

It allows two operation modes, SINGLE TONE and DUAL TONE, with respect to the 

transmission and reception of the command signals in the digital operation band of the 

OPU-1 terminal. 

The operation mode is set at factory under request. 

In the SINGLE TONE operation mode, the system sets a fixed (single tone) and specific 

frequency for the guard signal and for each of the command signals. It allows the 

transmission and the reception of up to three independent commands or in any 

combination, or a maximum of four commands according to a certain logic. 

In the DUAL TONE operation mode, the system sets a teleprotection band of 1 kHz. In the 

said band, the command signals have two fixed (dual tone) and specific frequencies whose 

amplitude is half the amplitude of the guard signal. The guard signal has a fixed and 

specific frequency. It allows the transmission and the reception of up to four independent 

commands or in any combination. 

In both operation modes, when a command needs to be transmitted, the guard signal is 

replaced by the corresponding command signal and, in order to allow the transmission of 

the command tone using all the power available, the transmission of the QAM signal 

generated by the OPU-1 terminal is interrupted for a configurable period of time, which is 

recommended not exceed 500 ms. 
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When the receiver detects the absence of the guard signal, the QAM signal generated by 

the OPU-1 terminal is blocked, to allow command signal detection during a configurable 

time, which is recommended not exceed 500 ms. 

1.2 TECHNICAL CHARACTERISTICS 

1.2.1 General characteristics 

Application Transmission of teleprotection commands for 

electrical high-frequency line protection for the 

following schemes: 

 Blocking. 

 Direct tripping. 

 Permissive tripping. 

Transmission possibilities The teleprotection signals can be transmitted 

over a dedicated analog band or integrated 

into the digital operation band of the OPU-1 

terminal (QAM of 8 kHz or 16 kHz). 

Command inputs  

Type Optocoupled 

Number of inputs Configurable (1 to 4) 

Nominal operating voltage 24 Vdc, 48 Vdc, 110 Vdc and 220 Vdc 

Minimum voltage that 

guarantees activation 

-20% of the nominal voltage 

Maximum voltage that 

guarantees NO activation 

-40% of the nominal voltage 

Maximum operating voltage +20% of the nominal voltage 

Polarity Indistinct 

Consumption  TPPU.01: Constant 3 mA at the nominal 

voltage (in the whole range). 

 TPPU.00: Constant 10 mA at the nominal 

voltage (in the whole range). 
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Activation minimum time 700 s 

Activation logic Configurable by presence or absence of 

voltage 

Additional timing for 

command transmission 

Configurable between 1 and 30 ms with 1 ms 

steps 

Timing possibilities  Whilst the command input is activated. 

 Prolonged to 202500 ms.  

Configurable in 10 ms steps. 

 Limited between 202500 ms.  

Configurable in 10 ms steps. 

 Fixed duration of 202500 ms.  

Configurable in 10 ms steps. 

In operation in digital band, in order not to 

interrupt the transmission of data for an 

indefinite period of time, it is recommended 

not to transmit a command permanently, 

and to limit its duration to 500 ms maximum. 

Command outputs  

Type Solid-state relay (semiconductor) 

Number of outputs per 

command 

Configurable (1 to 4) 

Contact Normally open. Voltage free 

Maximum connection power 900 W 

Maximum current in connection Permanent: 1.5 A.  

3 A for a max. of 20 s 

Maximum connection voltage 265 Vdc 

Residual voltage in connection 4 V 
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Leakage current 300 A 

Switching time 250 s 

Timing possibilities  Whilst receiving command. 

 Prolonged to 202500 ms.  

Configurable in 10 ms steps. 

 Limited between 202500 ms.  

Configurable in 10 ms steps. 

 Fixed duration of 202500 ms.  

Configurable in 10 ms steps. 

Visual indications  Guard reception. 

 Signal loss. 

 General alarm. 

 Command transmission (A, B, C and D). 

 Command reception (A, B, C and D). 

 Output circuit blocking, protection side. 

 Automatic test result. 

 Terminal in loop. 

Alarms  Receiver blocking. 

 Signal loss. 

 Low Signal/Noise ratio. 

 Low guard level. 

 Excessive guard level. 

 Local test failure. 

 Device error. 

 Manual blocking. 

 Erroneous configuration data. 

Any alarm situation is shown on the front of 

the terminal by means of the TERMINAL 

ALARM LED. 

The terminal has two configurable relays to 

which an alarm condition can be assigned. 
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Configurable relays  

Number Two electromechanical relays plus the 

possibility per TPPU module of seven more 

electromechanical relays of the REPU (relay 

interface) option 

Type Changeover contact. Maximum contact rating 

1 A/250 Vac, see FIGURE 1 for Vdc 

FIGURE 1 DC voltage/DC current 

 

NOTE: 2A is the maximum current 

 

Max. closing/opening times 8/6 ms 

Configurable conditions  Command transmission (A, B, C and D). 

 Command output (1, 2, 3 and 4). 

 Alarms (Receiver blocking, Signal loss, 

Low Signal/Noise ratio, Incorrect guard 

signal level, Local test failure, Device error). 
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State in normal  

operating conditions 

 Signalling: non-energized  

(contacts C and N.C. are closed). 

 Alarm: energized  

(contacts C and N.O. are closed). 

Activation timing Configurable between 0 and 60 s 

Counters of transmission 

and reception of commands 

Monitored from the Management System 

Counters of activation 

of inputs and outputs 

Monitored from the Management System 

Test devices  Command transmission (permanent or not). 

 Local loop (permanent or not). 

 Local test (it is done automatically if its 

periodicity is programmed). 

Capacity of chronological register ~3000 alarms and events 

Power supply +3.3 V (from the OPU-1 shelf).  

It also supports an input voltage of +5 V 

Dimensions Height: 262 mm; Width: 30 mm;  

Depth: 256 mm (with handles) 

Connections TPPU module: plug-in terminal block (ZBPU) 

or cabinet-mounted terminal block (TPPU BB1 

& BB2). 

Relay interface (REPU) option: plug-in terminal 

block (ZCPU) 

Weight 500 g 
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1.2.2 Characteristics of the analog-band operation mode 

Operating principle Transmission of a guard signal in quiescent conditions 

that is substituted by a command signal (SINGLE TONE 

or DUAL TONE) when a command needs to be 

transmitted. 

When the receiver detects the absence of the guard 

signal and the presence of the command signal, the 

corresponding command-output relay is activated. 

Capacity  SINGLE TONE mode in a 4 kHz band. 

• up to 3 independent commands or in any combination. 

• up to 4 commands according to the following logic: 

❖ Mode 2+2. Simultaneous protection of two lines 

by means of two permissive trips and two direct 

trips. 

❖ Mode 3+1. Simultaneous protection of the three 

phases of a line by means of three permissive 

trips (A, B and C) and one direct trip (D).   

There are two versions of Mode 3+1 whose 

difference are the command tone that is 

transmitted for each of the different input 

combinations associated with the permissive trips. 

 DUAL TONE mode in a 1 kHz, 2 kHz or 4 kHz band 

per channel. 

• up to 4 independent commands or in any combination. 

 DUAL TONE mode in two bands of 1 kHz or 2 kHz 

per channel. 

• up to 8 independent commands. 

Guard and command  

frequencies (SINGLE TONE) 

Within audio band and configurable from among those 

defined in Recommendations R.35, R.37 and R.38 of the 

ITU-T and the frequencies: 3300 Hz, 3360 Hz, 3420 Hz, 

3480 Hz, 3540 Hz, 3600 Hz, 3660 Hz, 3780 Hz and 3800 Hz. 
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Guard and command  

frequencies (DUAL TONE) 

 For 1 kHz band. The guard is at 150 Hz from the end 

of band. The distance between tones is 100 Hz.  

When working with two bands per channel, the guard 

frequency of Teleprotection A must be of 2900 Hz and 

that of Teleprotection B of 3800 Hz. 

 For 2 kHz band. The guard is at 300 Hz from the end 

of band. The distance between tones is 200 Hz.  

When working with two bands per channel, the guard 

frequency of Teleprotection A must be of 1850 Hz and 

that of Teleprotection B of 3650 Hz 

 For 4 kHz band. The guard is at 416.6 Hz from the 

end of band. The distance between tones is 277.7 Hz 

Nominal transmission  

time (SINGLE TONE) 

7 ms (Blocking), 12 ms (Permissive tripping) and 21 ms 

(Direct tripping). 

NOTE: The transmission time of the channel (4 ms), which already  
             includes the phase equalizer, must be added to these values. 

Nominal transmission  

time (DUAL TONE) 

 

Application BW = 1kHz BW = 2kHz BW = 4kHz 

Blocking 12 ms 7 ms 6 ms 

Permissive tripping 13 ms 8 ms 7 ms 

Direct tripping 14 ms 9 ms 8 ms 

 
 

 
NOTE: The transmission time of the channel (4 ms), which already  
             includes the phase equalizer, must be added to these values. 

Security and dependability In accordance with IEC 60834-1 standard 

Input and output levels Configurable between 10% and 97% 

1.2.3 Characteristics of the digital-band operation mode 

Operating principle Transmission of a guard signal in quiescent conditions 

that is substituted by a command signal (SINGLE TONE 

or DUAL TONE) when a command needs to be 

transmitted. 

The guard signal is transmitted together with the QAM 

signal generated in the OPU-1 terminal. When a 

command needs to be transmitted, at both local and 

remote OPU-1 terminal, the transmission of the QAM 

signal is interrupted for a configurable period of time, 
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which is recommended not to exceed 500 ms. 

When the receiver detects the absence of the guard 

signal and the presence of the command signal, the 

corresponding command-output relay is activated. 

Capacity  SINGLE TONE mode. 

• up to 3 independent commands or in any combination. 

• up to 4 commands according to the following logic: 

❖ Mode 2+2. Simultaneous protection of two lines 

by means of two permissive trips and two direct 

trips. 

❖ Mode 3+1. Simultaneous protection of the three 

phases of a line by means of three permissive 

trips (A, B and C) and one direct trip (D). There 

are two versions of Mode 3+1 whose difference 

are the command tone that is transmitted for 

each of the different input combinations 

associated with the permissive trips. 

 DUAL TONE mode in a 1 kHz band. 

• up to 4 independent commands or in any combination. 

Guard and command  

frequencies (SINGLE TONE) 

Indistinctly for QAM of 16 kHz and 8 kHz: 

 Guard frequency: 3800 Hz 

 Command frequencies: Fixed and according to TABLE 1 

 

TABLE 1 Command frequencies (single tone) in digital-band operation mode 

 

Scheme 3 commands Mode 1 (2+2) Mode 2 (3+1(1)) Mode 3 (3+1(2)) 

Command A: 3540 Hz 

Command B: 3300 Hz 

Command C: 2700 Hz 

Commands A+B: 3000 Hz 

Commands A+C: 2400 Hz 

Commands B+C: 2100 Hz 

Commands A+B+C: 1140 Hz 

Command A: 3540 Hz 

Command B: 3300 Hz 

Command C: 2700 Hz 

Command D: 1860 Hz 

Commands A+B: 3000 Hz 

Commands A+D: 2400 Hz 

Commands B+C: 2100 Hz 

Commands C+D: 1140 Hz 

Command A: 3540 Hz 

Command B: 3300 Hz 

Command C: 2700 Hz 

Command D: 1860 Hz 

Commands A+B: 3000 Hz 

Commands A+C: 2400 Hz 

Commands B+C: 2100 Hz 

Commands A+B+C:1140 Hz 

Command A: 3540 Hz 

Command B: 3300 Hz 

Command C: 2700 Hz 

Command D: 1860 Hz 

 

Guard and command  

frequencies (DUAL TONE) 

 Guard frequency: 3800 Hz (QAM of 16 kHz)  

                         3850 Hz (QAM of 8 kHz) 

 Command frequencies: From the guard, the distance 

between tones is 100 Hz 
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Nominal transmission  

time (SINGLE TONE) 

12 ms (Permissive tripping) and 21 ms (Direct tripping). 

NOTE: The transmission time of the channel (4 ms), which already  
      includes the phase equalizer, must be added to these values. 

Transmission time  

(DUAL TONE) 

 

Application BW = 1kHz (QAM of 16 kHz) 

Blocking 12 ms 

Permissive tripping 13 ms 

Direct tripping 14 ms 

 
NOTE: The transmission time of the channel (4 ms), which already  
             includes the phase equalizer, must be added to these values. 
 

Application BW = 1 kHz (QAM of 8 kHz) 

Blocking 13 ms 

Permissive tripping 14 ms 

Direct tripping 15 ms 

 
NOTE: The transmission time of the channel (4 ms), which already  
             includes the phase equalizer, must be added to these values. 

Security and dependability In accordance with IEC 60834-1 standard 

Guard signal modulation 

percentages 

 Fixed at 20% (SINGLE TONE mode) 

 Fixed at 30% (DUAL TONE mode) 

 

2 
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2 INSTALLATION 

This chapter describes how to install the TPPU teleprotection module in the 6 s.u. shelf of 

the OPU-1 terminal, and describes the associated terminal blocks for external connection. 

2.1 MODULE LOCATION 

The TPPU teleprotection module can be installed in the last five positions of the 6 s.u. shelf, 

as long as these positions are not occupied by other options. It must be kept in mind that 

the first position corresponds, seen from the front, to module POWER SUPPLY (FAPU). 

The power supply must be disconnected when the teleprotection module is inserted into the 

shelf. 

The TPPU teleprotection module has two fixing screws on the front plate, one located on 

the top and the other one at the bottom. 

To extract the module, turn the two fixing screws anti-clockwise as far as allowed. Then by 

means of the handles pull the module out of the shelf. 

Inserting a module in the shelf is achieved by carrying out the extraction process in reverse. 

Once the module has been inserted, the fixing screws must then be turned clockwise. 

2.2 RELAY INTERFACE (REPU) OPTION 

Provided free positions be available in the 6 s.u. shelf, it is possible to install an 

electromechanical relay-interface (REPU) module in the shelf, one per TPPU module, 

thereby increasing the number of auxiliary outputs for signalling and/or alarm. 

The optional REPU module has seven relays for signalling and/or alarm, configurable by 

the user. 

The REPU module has two fixing screws, one at the top and one at the bottom of the front 

plate. The REPU module insertion and removal process is identical to that described for the 

TPPU module. 

The external connections are carried out through a plug-in terminal block (see section 2.5). 
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2.3 CABINET-MOUNTING TERMINAL BLOCK 

The TPPU teleprotection module has a cabinet-mounted terminal block for external 

connections, which is made of two blocks, BB1 and BB2. 

The assignment of each terminal block is shown in FIGURE 2. 

The auxiliary relays, Relay 1 and Relay 2, can be configured for signalling or alarm 

indication. 

The relay configured for signalling is in rest (non-energized) position in normal 

operating conditions, that is, contacts C and N.C. are closed. 

The relay configured for alarm is energized in normal operating conditions, that is, 

contacts C and N.O. are closed. 

 

FIGURE 2 Signals associated with the BB1 and BB2 cabinet-mounted terminal blocks 

of the TPPU teleprotection module 
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 When connecting the cable to the corresponding connector on the OPU-1 shelf 

associated with options, attach the earth cable to the screw at the bottom of the 

chassis. 

 

FIGURE 3 Detail of the earth cable fixing 

 

 

 



OPU-1 

UNIVERSAL POWER-LINE CARRIER SYSTEM TYPE OPU-1 

ANALOG TELEPROTECTION SYSTEM TPPU - MOTPPOPA2107Iv05 -  V05  July 2021 

19/68 

2.4 PLUG-IN TERMINAL BLOCK 

The TPPU teleprotection module has the ZBPU plug-in terminal block associated with it, 

which consists of a printed-circuit board containing all the necessary terminals. The 

connection is direct and does not require a cable. It is only necessary to insert the plug-in 

terminal block connector in the corresponding shelf connector. Once connected, the plug-in 

terminal block is fastened to the shelf by means of two screws. 

FIGURE 4 Signals associated with the ZBPU plug-in terminal block (TPPU module) 
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2.5 RELAY INTERFACE (REPU) PLUG-IN TERMINAL BLOCK 

The optional relay interface (REPU) module has a plug-in terminal block associated with it, 

which consists of a printed-circuit board containing all the necessary terminals. The 

connection is direct and does not require a cable. It is only necessary to insert the plug-in 

terminal block connector in the corresponding shelf connector. Once connected, the plug-in 

terminal block is fastened to the shelf by means of two screws. 

FIGURE 5 shows the use of the ZCPU plug-in terminal block. 

FIGURE 5 Signals associated with the ZCPU plug-in terminal block (REPU option) 
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3 COMMISSIONING 

This chapter indicates the functions of the TPPU front-plate elements as well as that of the 

internal configuration elements. 

Finally, a description is provided concerning the commissioning procedure and 

maintenance of the teleprotection system. 

The TPPU and REPU module simplified block diagrams can be found at the end of the 

manual. 

3.1 FRONT-PLATE ELEMENTS 

The front view of the TPPU module is shown in FIGURE 6. 

The front plate has three test points and fourteen optical indicators, which are described 

below. 

RCV test point Receive signal level after being band limited. 

XMT test point Level of the signal sent to the line after level 

adjustment. 

   test point 
Ground. Reference for carrying out measurements. 

GUARD RCV LED Green. The LED remains off while the received guard-

signal level is not within the pre-set nominal values, in 

other words, when the received level exceeds the 

nominal level by 6 dB or when it is 5 dB below this 

level. 
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FIGURE 6 TPPU module front view 
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SIGNAL LOSS LED Red. The LED lights up as an alarm indication when: 

 In normal operating conditions, the received guard 

signal is below the pre-set minimum level 

considered as disappearance of guard signal and 

50 ms have elapsed without having received a 

command signal. 

 After the powering up of the terminal, no signal is 

received for more than 500 ms. 

In both cases, the receiver is blocked. 

TERMINAL ALARM LED Red. It lights up in the following alarm situations: 

 Blocking of the receiver. 

 Signal loss. 

 Low signal-to-noise ratio. 

 Incorrect guard-signal level. 

 Local test failure. 

 Device error. 

 Manual blocking. 

 Erroneous configuration data. 

LOOP LED Amber. It lights up when a loop is being carried out. 

BLOCKING LED Red. It lights up when the receiver is blocked and 

when the output circuits, protection side, are blocked 

from the Management System. 

TEST LED Three-coloured. It lights up in green when the 

automatic test in local loop is finished and the result 

is satisfactory. It lights up in red when the result of the 

test is unsatisfactory. 
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COMMAND-A XMT LED Amber. Indicates transmission of command A. 

COMMAND-A RCV LED Amber. Indicates reception of command A. 

COMMAND-B XMT LED Amber. Indicates transmission of command B. 

COMMAND-B RCV LED Amber. Indicates reception of command B. 

COMMAND-C XMT LED Amber. Indicates transmission of command C. 

COMMAND-C RCV LED Amber. Indicates reception of command C. 

COMMAND-D XMT LED Amber. Indicates transmission of command D. 

COMMAND-D RCV LED Amber. Indicates reception of command D. 

3.2 INTERNAL CONFIGURATION ELEMENTS 

The TPPU module has four independent command-input circuits, each of which has two 

associated straps to configure the nominal voltage for input activation. 

Furthermore, the TPPU module has a setting to configure the command-input activation 

logic, as well as the operation of the module in digital band. 

On the other hand, the module has an strap to select the channel of the OPU-1 terminal to 

which the teleprotection module must be connected. 

It also has a setting that allows the identification of the module in the channel to be 

configured. This identification is used in the DUAL TONE analog band operating mode, 

when two TPPU modules are connected per channel. 

The arrangement in the TPPU module of the internal configuration elements is shown in 

FIGURE 7. 
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FIGURE 7 Internal configuration elements of the TPPU module 
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Nominal activation voltage 

The straps associated with each command input for the configuration of the nominal 

voltage of 24, 48, 110 and 220 Vdc are indicated below. 

J9 (110 / 220 Vdc) 

J10 (24 / 48 Vdc) 

Selection of the nominal voltage to activate the command-input 

circuit 1. 

J13 (110 / 220 Vdc) 

J14 (24 / 48 Vdc) 

Selection of the nominal voltage to activate the command-input 

circuit 2. 

J17 (110 / 220 Vdc) 

J18 (24 / 48 Vdc) 

Selection of the nominal voltage to activate the command-input 

circuit 3. 

J21 (110 / 220 Vdc) 

J22 (24 / 48 Vdc) 

Selection of the nominal voltage to activate the command-input 

circuit 4. 

 

Command-input activation logic 

Setting P3-P4, position 2, allows the activation logic of all the command inputs to be 

configured. 

P3-P4, position 2 Jumper of position 2 is carried out: negative logic (absence of 

voltage). 

Jumper of position 2 is NOT carried out: positive logic 

(presence of voltage). 

 

OPU-1 terminal channel 

This strap is for the selection of the OPU-1 terminal channel to which the teleprotection 

module must be connected. 

J8 Jumper in position CH1: Channel 1.   

                                        In digital-band operation must be in this 

                                        position. 

Jumper in position CH2: Channel 2. 
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Digital-band operation 

The digital-band operating mode requires that in setting P3-P4 be made jumper of 

position 3. Otherwise, it must not be carried out. 

 

Identification of the teleprotection module in the channel 

The DUAL TONE analog band operating mode allows up to two TPPU modules per 

channel to be configured. The identification of each of the modules is carried out by means 

of setting P1-P2. 

P1-P2 Jumper in position A: module is referred as Teleprotection A. 

Jumper in position B: module is referred as Teleprotection B. 

 

 

3.3 COMMISSIONING AND MAINTENANCE PROCEDURE OF THE 

TELEPROTECTION SYSTEM 

The commissioning procedure, which is given below, requires that the two teleprotection 

terminals of the link be correctly installed in their final locations. 

The indicated operations should be carried out for teleprotection system maintenance. 

However, the person in charge of maintenance should be the one to perform the operations 

considered to be necessary in accordance with his own criteria. 

The reset of the TPPU module is carried out from the Management System, from the 

Initializations option of the Basic equipment submenu of the Alignment help menu. 
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3.3.1 Warnings 

Before putting a teleprotection equipment into service: 

1. Ensure that the TPPU module is suitably installed in the OPU-1 shelf. 

2. The TPPU module contain components that are sensitive to static electricity, so it is 

necessary to take certain precautions when handling it. An antistatic wristband 

connected to earth should be worn. 

3. The power supply of the OPU-1 terminal should be switched off before inserting the 

TPPU module, as well as paying careful attention when configuring its internal 

configuration elements in order not to have to change the configuration later. 

4. To perform measurements with the test points located at the front of the TPPU module, 

high input impedance instruments must be used. 

3.3.2 Terminal configuration 

With the power supply of the terminal disconnected, the nominal activation voltage of the 

command inputs and activation logic should be configured. The settings that allow these 

selections to be carried out can be found in section 3.2, INTERNAL CONFIGURATION . 

Similarly, it can be consulted from the Alignment help menu, by accessing the Arrangement 

of TPPU jumpers option of the Teleprotection submenu. 

In case the protection system to which the terminal is connected is active, in order to avoid 

undesired operations, it is convenient to disconnect the terminals associated with the output 

relays used to activate the protections. 

3.3.3 Starting up the terminal 

Once the internal voltages delivered by the OPU-1 system become stabilized, the main 

processor will initiate a self-check process while at the same time supervises the level of 

the received guard signal and the Signal/Noise ratio of the link. 

During the self-check process, the main processor checks its internal memory, verify the 

contents of the configuration EEPROM memory and then perform the programming of the 

digital signal processing parameters. 
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If, during the self-check process, the main processor detects any anomaly, the equipment 

resets and the nature of the detected failure is noted in the chronological register of the 

teleprotection system. 

Once the self-check process ends, as far as the front-plate indications are concerned, in 

the situation where the collateral terminal is disconnected, the state of the LEDs should be 

as follows: GUARD RCV LED off, TERMINAL ALARM LED illuminated and SIGNAL LOSS 

LED illuminated after 0.5 s. 

After the self-check process, when there is no command input activated, the equipment 

automatically will perform a local loop test. If there is no fault present, all the LEDs should 

briefly light up for an instant and the TEST LED should remain green. If the test is 

unsatisfactory, TEST LED in red, the cause of the failure is noted in the chronological 

register of the teleprotection system. 

3.3.4 Terminal programming 

With the PC connected to the OPU-1 terminal, the programming of the teleprotection 

terminal can be done from the corresponding teleprotection option or acquiring it by means 

of the RETRIEVE CommandButton of the option of the Files submenu of the System main 

menu. 

If the configuration of the terminal is stored on disk, program the terminal by means of the 

PROGRAM CommandButton option of the Files submenu, once the information has been 

acquired from the same option. For more information see section 4.1, Configuration of the 

Teleprotection System. 

The programming for each one of the link directions may be different, however, for the 

teleprotection system to operate correctly, the transmission parameters programmed in one 

terminal must coincide with the reception parameters programmed in the terminal at the 

other end. 

3.3.5 Transmission levels 

Once selected from the level programming option, the modulation percentage assigned to 

the teleprotection service, it should be checked that guard-signal level delivered by the 

equipment is correct. 



OPU-1 

UNIVERSAL POWER-LINE CARRIER SYSTEM TYPE OPU-1 

ANALOG TELEPROTECTION SYSTEM TPPU - MOTPPOPA2107Iv05 -  V05  July 2021 

30/68 

To do this, the following check should be performed with the aid of a voltmeter: 

XMT test point on the  

TPPU module front plate 

Single tone: 260 mVrms 10% should be obtained for 

a modulation percentage of 20%. 

Dual tone: 390 mVrms 10% should be obtained for a 

modulation percentage of 30%. 

3.3.6 Reception levels 

Once this point is reached, it is necessary to carry out the same operations as described in 

sections 3.3.2 to 3.3.5 in the collateral terminal. 

Once the operations have been completed, with the aid of a voltmeter, the following checks 

should be performed: 

RCV test point on the  

TPPU module front plate 

Single tone: 210 mVrms 10% should be obtained for 

a modulation percentage of 20%  

Dual tone: 315 mVrms 10% should be obtained for a 

modulation percentage of 30%. 

3.3.7 Optical indications 

Once the level check has been finished, and if the programming entered at the local and 

remote terminals is correct, then the state of the LEDs of the TPPU module front plate 

should be as follows: 

GUARD RCV LED Illuminated. 

SIGNAL LOSS LED Off. 

TERMINAL ALARM LED Off. 

3.3.8 Checking the command input/output circuits 

In the local terminal, check the command-input circuits. To do this, with the aid of external 

cabling, activate the command inputs of the TPPU module and, by means of the State 

option of the Monitoring menu, check that a mark appears in the INPUT CheckBoxes. 
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In the case where the transmission level in boosting condition has been programmed from 

the level-programming option, it should be verified that the command-signal level is that 

programmed for such condition. To do this, use the test points indicated above. 

In the collateral terminal, it could be checked that the command is received and, if the 

output blocking is not programmed from the Management System, it may be verified that 

the terminals associated with each command output are closed during command reception. 

Afterwards, repeat the verification process for the command-input circuits of the remote 

terminal. 

3.3.9 Checking the relays 

If any of the signalling and/or alarm relays are connected to a telecontrol system, it is 

important to check that the connections are correct. 

In normal operating conditions, the C and N.O. contacts of the relays programmed for alarm 

are closed. One way of energizing the relays is to program all of them for receiver blocking 

alarm, and then program the output blocking from the Management System. 

3.3.10 Final adjustments 

Once the checks described in sections 3.3.8 and 3.3.9 have been performed, the following 

operations should be carried out: 

 In case the teleprotection equipment is blocked, unblock it. 

 Display the signal-to-noise ratio evaluated in the terminal. See section 4.5.1, 

Teleprotection Signal/Noise ratio. 

 Program the periodicity of the local loop test. 

 Reset the transmitted command counters, the received command counters, and the 

counters for the number of input and output activations by means of the Initializations 

option of the Alignment help menu, by accessing the corresponding Teleprotection 

submenu. 

 Reset the chronological register of the teleprotection system by means of the 

Chronological register option of the Monitoring menu, by accessing the corresponding 

Teleprotection submenu. 
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4 DESCRIPTION OF THE MANAGEMENT ASSOCIATED WITH 

THE TELEPROTECTION SYSTEM 

The OPU-1 Management System incorporates the pages associated with the TPPU analog 

teleprotection system, from which the programming, configuration, monitoring and 

commissioning of this system is carried out. 

4.1 CONFIGURATION OF THE TELEPROTECTION SYSTEM 

If the OPU-1 terminal operates in Digital mode and with In-band Teleprotection, the 

configuration of the teleprotection system is carried out from the Teleprotection by tones 

submenu of the Configuration menu, if in the In-band Teleprotection the Tones 

teleprotection module was specified, or from the Teleprotection by DUAL TONE submenu, 

if the TPPU teleprotection module was specified. 

FIGURE 8 Configuration of the teleprotection system if the OPU-1 terminal operates in 

                        Digital mode and with In-band Teleprotection 
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If the OPU-1 terminal operates in Analog or Mixed A+D mode, the teleprotection option 

must be configured from the Analog configuration option of the Analog part submenu of the 

Configuration menu. In the associated page, see FIGURE 9, TPPU tones or TPPU DUAL 

TONE must be selected as teleprotection system in CHANNEL 1 and/or CHANNEL 2. 

FIGURE 9 Configuration of the teleprotection system if the OPU-1 terminal operates in 

                        Analog or Mixed A+D mode 

 

 

If two TPPU DUAL TONE modules are assigned per channel, the identification of each 

module, Teleprotection A or Teleprotection B, and associated channel, Channel 1 or 

Channel 2, should correspond to its internal configuration. The internal configuration 

elements of the TPPU module are described in section 3.2. 

Once the type of module has been specified, the configuration of the teleprotection system 

is carried out from the Teleprotection by tones submenu of the Analog Part submenu of the 

Configuration menu, if the TPPU Tones module was specified, or from the Teleprotection 

by DUAL TONE submenu, if the TPPU DUAL TONE module was specified. 
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4.2 OPTIONS OF THE CONFIGURATION MENU FOR THE 

             TELEPROTECTION SYSTEM USING SINGLE TONE 

The Teleprotection by tones submenu gives access to the pages that allow to program all 

the parameters related to this operation mode of the teleprotection, including alarm relays, 

of the corresponding channel of the OPU-1 terminal. 

When any programming is to be carried out in the remote terminal, it is advisable to 

block the receiver of the local terminal by means of the Output blocking option of the 

corresponding OPU-1 terminal channel of the Teleprotection by tones submenu of the 

Analog part submenu of the Alignment help menu. 

4.2.1 Inputs and outputs 

The Inputs and Outputs option of the Teleprotection by tones submenu gives access to a 

page that contains several sections, which are described below. 

Configuration of the teleprotection by single tone 

From the TELEPROTECTION CONFIGURATION section, in the ListBox labelled as 

NUMBER OF COMMANDS IN TRANSMISSION and NUMBER OF COMMANDS IN 

RECEPTION a number of commands from one to four can be entered. 

Once the number of commands is introduced, the web page loads again and the 

corresponding sections and parameters appear in it. 

Command input configuration 

The COMMAND INPUT CONFIGURATION section shows an assignment table in which 

each CheckBox represents a Command/Input combination. The rows of the table 

correspond with the commands and the columns with the inputs. 

The commands are identified as A, B, C and D, and the inputs as I1, I2, I3 and I4. 

When four commands have been programmed, the assignment of inputs to each of the 

commands is fixed and is shown in an informative table. 
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When three commands have been programmed, a maximum of two inputs can be assigned 

to the same command. In this case, a new section identified as DECISION LOGIC OF 

INPUTS FOR TRANSMISSION OF COMMAND that allows the logic for the transmission of 

the command in question to be selected. The decision logic can be programmed as: 

 Both inputs must be active for the transmission of the command. 

 Either of the two inputs causes the command to be transmitted. 

Command input parameters 

The COMMAND INPUT PARAMETERS section shows, for each command, three controls 

that allow the timing behaviour of the trip signals to be programmed. 

The TextBox labelled ADDITIONAL TIMING allows the equipment to be programmed so 

that it can transmit the trip signal corresponding to each command, only if the active-input 

condition lasts for a pre-fixed time after detection. The pre-set time to be introduced is a 

value between 1 and 30 ms. If additional timing is not necessary, the value of this 

parameter should be 0. 

The ListBox labelled COMMAND TRANSMISSION MODE allows, for each command, the 

way in which the transmission of the trip command will take place to be selected. There are 

four possible ways: 

 Transmission while the command is present. 

 Transmission prolonged. 

 Transmission limited. 

 Transmission of fixed duration. 

The TextBox labelled COMMAND DURATION is associated with the command duration 

mode that has been configured and allows the exact time during which the transmission of 

the trip signal takes place to be specified. A value of 0 ms should be introduced if the 

command transmission mode is Whilst command is present or a value of between 20 and 

2500 ms in the other cases. 

In operation in digital band, in order not to interrupt the transmission of data for an 

indefinite period of time, it is recommended not to transmit a command permanently, and 

to limit its duration to 500 ms maximum. 
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Command output configuration 

The COMMAND OUTPUT CONFIGURATION section shows a table that allows the 

assignment of the command output relays to be programmed. To do this, an assignment 

table is shown in which each CheckBox represents a Command/Relay combination. The 

rows of the table correspond with the commands and the columns with the output relays. 

The relays are identified as O1, O2, O3 and O4, and the commands as A, B, C and D. 

When four commands have been programmed, the assignment of relays to each of the 

commands is fixed and is shown in an informative table. 

When three commands have been programmed, a maximum of two outputs can be 

assigned to the same command. 

Command output parameters 

The COMMAND OUTPUT PARAMETERS section shows, for each command, two controls 

that allow the activation time of the command output relay to be programmed. 

The ListBox labelled OUTPUT DURATION MODE allows, for each command, the mode in 

which the activation of the output relays take place to be selected. There are four possible 

ways: 

 Whilst receiving command. 

 Prolonged. 

 Limited. 

 Fixed duration. 

The TextBox labelled ACTIVATION TIME OF COMMAND-OUTPUT RELAY is associated 

with the relay activation mode that has been configured and allows the exact time during 

which the output relay activation takes place to be specified. A value of 0 ms should be 

introduced if the relay activation mode is Whilst receiving command or a value of between 

20 and 2500 ms in the other cases. 
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Other parameters 

This section allows specifying in hours the periodicity of automatic execution of the test in 

local loop. Any value no exceeding 24 hours can be used. The timing is cancelled when the 

value 0 s is programmed in the TextBox h. 

Programming/Retrieval of all parameters 

This section allows the configuration introduced in the page to be programmed in the 

terminal at any time by means of the PROGRAM CommandButton or that the configuration 

of the equipment be acquired by means of the RETRIEVE CommandButton. 

If, after pressing the RETRIEVE CommandButton, a warning window appears indicating: 

"The configuration of the teleprotection by tones of the channel is corrupt. It must be 

reprogrammed", the web application is indicating that the TPPU module has become 

deprogrammed and, therefore, all the teleprotection parameters of the page should be 

programmed and configured again. 

4.2.2 Teleprotection 

The Teleprotection option of the Teleprotection by tones submenu gives access to a page 

that contains several sections, which are described below. 

Teleprotection configuration 

If the same configuration is desired for transmission and reception, the CheckBox labelled 

as USE SYMMETRICAL CONFIGURATION FOR Tx-Rx must be selected in the 

TELEPROTECTION CONFIGURATION section. 

Transmission frequency programming 

This section shows a graphical representation of the bandwidth occupied by the different 

options in the transmission band of the corresponding channel of the OPU-1 terminal. 

Next, the controls for the programming of the transmission frequency associated with each 

command are shown. 

The number of commands programmed in transmission determines the number of tones 

that appear. From one to three commands, each of the possible transmission tones are 
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shown. However, with four commands only the tones corresponding to the transmission 

logic selected are shown. 

In operation in digital band, the frequencies are fixed and are already set. See TABLE 1. 

Only the transmission logic should be selected, and the transmission times should be 

programmed in the remote terminal. 

In operation in analog band, the guard and command tones are programmed from among 

the set of frequencies defined in ITU-T Recommendations R.35, R.37 and R.38, together 

with another specific frequencies, with the restrictions imposed by the choice in the remote 

terminal of the transmission times of the signals. For this reason, as a guide for the 

introduction of frequencies, the transmission times of the remote terminal must first be 

selected. It is important to note that the selection of these times does not cause them to be 

programmed, as this must be carried out in the remote terminal. The selection of the 

transmission times is carried out by means of the ListBoxes for this purpose and can be 

any of the three provided: 7 ms, 15 ms or 25 ms. In operation in digital band, it can be 

chosen between 15 ms or 25 ms. 

Once the transmission times have been selected, which must be programmed in the 

remote terminal, the transmission frequencies must be introduced. The OPU-1 

Management System provides an aid consisting of a FREQUENCY SELECTION 

CommandButton, for each tone, that when pressed displays the list of possible frequencies. 

The user should select, with the mouse, the frequency he considers to be most suitable. 

The selected teleprotection frequencies are represented in the transmission frequency 

band, together with the other options. Each teleprotection tone is assigned a colour, 

different from the others. 

The introduction of frequencies can be started by anyone of the signals. After each 

introduction, the set available for the next tone is reduced because of having to eliminate 

harmonic signals and those imposed by filter discrimination. It could happen that there are 

no frequencies available for an assignation. In this case, the text “No frequencies available 

for selection” appears in the list of available frequencies and the user should act 

accordingly. 

For the link to operate properly, the transmission frequencies selected in this subsection 

must match with the reception frequencies programmed for each of the signals in the 

remote terminal. 
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When four commands have been programmed, the SCHEME ListBox for selecting the 

transmission logic for each one of the different combinations of input commands is 

displayed. The logic can be programmed in three different ways: 2+2, 3+1 (1) and 3+1 (2). 

By default, the system will use the 2+2 combination. 

Mode 2+2 is normally used for the simultaneous protection of two lines by means of two 

permissive trips (C and D) and two direct trips (A and B). See TABLE 2. 

TABLE 2 2+2 mode logic 

 Mode 2+2 

 Command input Command transmitted Command output 

 A  (I1) 

B  (I2) 

A+B  (I1+I2) 

C  (I3) 

A+C  (I1+I3) 

B+C  (I2+I3) 

A+B+C  (I1+I2+I3) 

D  (I4) 

A+D  (I1+I4) 

B+D  (I2+I4) 

A+B+D  (I1+I2+I4) 

C+D  (I3+I4) 

A+C+D  (I1+I3+I4) 

B+C+D  (I2+I3+I4) 

A+B+C+D  (I1+I2+I3+I4) 

f(A) 

f(B) 

f(A+B) 

f(C) 

f(A) 

f(B+C) 

f(A+B) 

f(D) 

f(A+D) 

f(B) 

f(A+B) 

f(C+D) 

f(A+D) 

f(B+C) 

f(A+B) 

A  (O1) 

B  (O2) 

A+B  (O1+O2) 

C  (O3) 

A  (O1) 

B+C  (O2+O3) 

A+B  (O1+O2) 

D  (O4) 

A+D  (O1+O4) 

B  (O2) 

A+B  (O1+O2) 

C+D  (O3+O4) 

A+D  (O1+O4) 

B+C  (O2+O3) 

A+B  (O1+O2) 

 

Mode 3+1 is normally used for the simultaneous protection of the three phases of a line by 

means of three permissive trips (A, B and C) and one direct trip (D). The difference 

between the two versions of the Mode 3+1 is in the command tone that is transmitted for 

each of the different input combinations associated with the permissive trips. See TABLE 3 

and TABLE 4. 
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TABLE 3 3+1 (1) mode logic 

 Mode 3+1 (1) 

 Command input Command transmitted Command output 

 A  (I1) 

B  (I2) 

A+B  (I1+I2) 

C  (I3) 

A+C  (I1+I3) 

B+C  (I2+I3) 

A+B+C  (I1+I2+I3) 

D  (I4) 

A+D  (I1+I4) 

B+D  (I2+I4) 

A+B+D  (I1+I2+I4) 

C+D  (I3+I4) 

A+C+D  (I1+I3+I4) 

B+C+D  (I2+I3+I4) 

A+B+C+D  (I1+I2+I3+I4) 

f(A) 

f(B) 

f(A+B) 

f(C) 

f(A+C) 

f(B+C) 

f(A+B+C) 

f(D) 

f(D) 

f(D) 

f(D) 

f(D) 

f(D) 

f(D) 

f(D) 

A  (O1) 

B  (O2) 

A+B  (O1+O2) 

C  (O3) 

A+C  (O1+O3) 

B+C  (O2+O3) 

A+B+C  (O1+O2+O3) 

D  (O4) 

D  (O4) 

D  (O4) 

D  (O4) 

D  (O4) 

D  (O4) 

D  (O4) 

D  (O4) 

 

TABLE 4 3+1 (2) mode logic 

 Mode 3+1 (2) 

 Command input Command transmitted Command output 

 A  (I1) 

B  (I2) 

A+B  (I1+I2) 

C  (I3) 

A+C  (I1+I3) 

B+C  (I2+I3) 

A+B+C  (I1+I2+I3) 

D  (I4) 

A+D  (I1+I4) 

B+D  (I2+I4) 

A+B+D  (I1+I2+I4) 

C+D  (I3+I4) 

A+C+D  (I1+I3+I4) 

B+C+D  (I2+I3+I4) 

A+B+C+D  (I1+I2+I3+I4) 

f(A) 

f(B) 

f(D) 

f(C) 

f(D) 

f(D) 

f(D) 

f(D) 

f(D) 

f(D) 

f(D) 

f(D) 

f(D) 

f(D) 

f(D) 

A  (O1) 

B  (O2) 

D  (O4) 

C  (O3) 

D  (O4) 

D  (O4) 

D  (O4) 

D  (O4) 

D  (O4) 

D  (O4) 

D  (O4) 

D  (O4) 

D  (O4) 

D  (O4) 

D  (O4) 

 

As a facility in entering data, the CommandButton COPY FROM RECEPTION 

CONFIGURATION can be used. 
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Receive frequency and transmission time programming 

This section shows a graphical representation of the bandwidth occupied by the different 

options in the reception band of the corresponding channel of the OPU-1 terminal. 

Next, the controls for the programming of the reception frequency and the transmission 

time associated with each command are shown. 

The number of commands programmed in reception determines the number of tones that 

appear on the web page. From one to three commands, each of the possible remote 

transmission tones are shown. For four commands, the SCHEME ListBox for the selection 

of the logic for each one of the different combinations of remote commands is displayed. 

This logic should be the same as that programmed in transmission for the remote terminal. 

The logic can be programmed in three different ways: 2+2, 3+1(1) and 3+1(2). By default, 

the system will use a 2+2 combination. See TABLE 2, TABLE 3 and TABLE 4. 

In operation in analog band, the transmission time to be programmed can be any of the 

three provided: 7 ms, 15 ms or 25 ms. The default value adopted by the application is 

15 ms. 

In operation in digital band, it can be chosen between 15 ms or 25 ms. The default value 

adopted by the application is 15 ms. 

The transmission time determines the bandwidth of the detection filter, so its choice must 

be coherent with the number of commands to be transmitted. TABLE 5 shows the relation 

between the bandwidth at 3 dB and the transmission time. 

TABLE 5 Relation between the bandwidth and the transmission time 

Transmission time 
(ms) 

Bandwidth at 3 dB 
(Hz) 

7 300 

15 100 

25 50 
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The choice of transmission times determines the set of reception frequencies available for 

the guard and command signals, as well as the set of transmission frequencies of the 

remote terminal. Therefore, when transmission times as well as frequencies are defined, 

any modification that entails the choice of a transmission time lower than that programmed 

could affect the set of frequencies that has also been programmed. When this happens, the 

web application presents a warning window indicating: "Change of bandwidth may be 

incompatible with the programmed frequencies. You must enter the frequencies again". 

The warning must be answered with OK or Cancel. 

If the answer is negative, the application will not accept the modification of the transmission 

time. If the answer is affirmative, all the reception frequencies are set to zero so that the 

user can reprogram them. The reprogramming of the reception frequencies is carried out 

from this same subsection, whilst the reprogramming of the transmission frequencies 

should be carried out in the remote terminal. 

Programming the reception frequency consists of programming the central frequency of the 

detection filter of each specific signal. Therefore, it is not possible to assign the same 

frequency to various signals. 

Programming a frequency to “0” is equivalent to cancelling the detection filter of the signal 

in question. 

The selected frequencies are represented in the reception band, together with the other 

options. When reprogramming frequencies, it is advisable to set all frequencies to “0” and 

then program them all again. 

In operation in digital band, the frequencies are fixed and are already set. See TABLE 1. 

As a facility in entering data, the CommandButton COPY FROM TRANSMISSION 

CONFIGURATION can be used. 

Other parameters 

This section allows specifying the activation and deactivation thresholds for the low signal-

to-noise ratio alarm. 
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Programming/Retrieval of all parameters 

This section allows the configuration introduced in the page to be programmed in the 

terminal at any time by means of the PROGRAM CommandButton or that the configuration 

of the equipment be acquired by means of the RETRIEVE CommandButton. 

If, after pressing the RETRIEVE CommandButton, a warning window appears indicating: 

"The configuration of the teleprotection by tones of the channel is corrupt. It must be 

reprogrammed", the web application is indicating that the TPPU module has become 

deprogrammed and, therefore, all the teleprotection parameters of the page should be 

programmed and configured again. 

4.2.3 Relays 

The Relays option of the Teleprotection by tones submenu gives access to a page that 

allows to carry out the configuration of the two relays of the TPPU teleprotection module. 

After selecting the option, an assignment table appears in which each CheckBox 

represents a combination of Signalling and/or Alarm / Relays. The rows of the table 

correspond with all the signalling and/or alarm possibilities and the columns with the relays 

of the equipment, identified as 1 and 2. 

The relays can be configured for: 

 Command transmission signalling (A, B, C and D). 

 Command output circuit activation signalling (1, 2, 3 and 4). 

 Alarm signalling, the following being available: Receiver blocking, Signal loss, Low 

Signal/Noise ratio, Incorrect guard signal level, Local test failure and Device error. 

It is not possible to configure a relay for both signalling and alarm. 

The relay timing is programmed by entering a value between 0 and 60 s in the RELAY 

ACTIVATION TIMING TextBox. 

This timing is used as a safety measure as, once configured, the relays are not activated 

until it is verified that they fulfil the selected condition during the time programmed. 
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The relays programmed for signalling are in rest condition in normal operation 

conditions, that is, contacts C and N.C. are closed. 

The relays programmed for alarm are energized in normal operation conditions, that is, 

contacts C and N.O. are closed. 

If a relay interface (REPU) module is installed, the page also contains the necessary 

controls for the configuration of the seven additional relays, see FIGURE 13. 

4.3 OPTIONS OF THE CONFIGURATION MENU FOR THE 

             TELEPROTECTION SYSTEM USING DUAL TONE 

The Teleprotection by DUAL TONE submenu gives access to the pages that allow to 

program all the parameters related to this operation mode of the teleprotection, including 

alarm relays. 

When any programming is to be carried out in the remote terminal, it is advisable to 

block the receiver of the local terminal by means of the Output blocking option of the 

Teleprotection by DUAL TONE submenu of the Alignment help menu. 

4.3.1 Inputs and outputs 

The Inputs and Outputs option of the Teleprotection by DUAL TONE submenu gives 

access to a page that contains several sections, which are described below. 

Configuration of the teleprotection by DUAL TONE 

From the TELEPROTECTION CONFIGURATION section, in the ListBox labelled as 

NUMBER OF COMMANDS IN TRANSMISSION and NUMBER OF COMMANDS IN 

RECEPTION a number of commands from one to four can be entered. 

Command input configuration 

The COMMAND INPUT CONFIGURATION section shows an assignment table in which 

each CheckBox represents a Command/Input combination. 
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The rows of the table correspond with the commands, identified as A, B, C and D, and the 

columns with the inputs, identified as I1, I2, I3 and I4. 

When four commands have been programmed, the assignment of inputs to each of the 

commands is fixed and is shown in an informative table. 

When three commands have been programmed, a maximum of two inputs can be assigned 

to the same command. In this case, a new section identified as DECISION LOGIC OF 

INPUTS FOR TRANSMISSION OF COMMAND that allows the logic for the transmission of 

the command in question to be selected. The decision logic can be programmed as: 

 Both inputs must be active for the transmission of the command. 

 Either of the two inputs causes the command to be transmitted. 

Command input parameters 

The COMMAND INPUT PARAMETERS section shows, for each command, three controls 

that allow the timing behaviour of the trip signals to be programmed. 

The TextBox labelled ADDITIONAL TIMING allows the equipment to be programmed so 

that it can transmit the trip signal corresponding to each command, only if the active-input 

condition lasts for a pre-fixed time after detection. The pre-set time to be introduced is a 

value between 1 and 30 ms. If additional timing is not necessary, the value of this 

parameter should be 0. 

The ListBox labelled COMMAND TRANSMISSION MODE allows the way in which the 

transmission of the trip command will take place to be selected. There are four possible 

ways: 

 Transmission while the command is present. 

 Transmission prolonged. 

 Transmission limited. 

 Transmission of fixed duration. 

The TextBox labelled COMMAND DURATION is associated with the command duration 

mode that has been configured and allows the exact time during which the transmission of 

the trip signal takes place to be specified. A value of 0 ms should be introduced if the 

command transmission mode is Whilst command is present or a value of between 20 and 

2500 ms in the other cases. 
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In operation in digital band, in order not to interrupt the transmission of data for an 

indefinite period of time, it is recommended not to transmit a command permanently, and 

to limit its duration to 500 ms maximum. 

Command output configuration 

The COMMAND OUTPUT CONFIGURATION section shows a table that allows the 

assignment of the command output relays to be programmed. To do this, an assignment 

table is shown in which each CheckBox represents a Command/Relay combination. 

The rows of the table correspond with the commands, identified as A, B, C and D, and the 

columns with the output relays, identified as O1, O2, O3 and O4. 

When four commands have been programmed, the assignment of relays to each of the 

commands is fixed and is shown in an informative table. 

When three commands have been programmed, a maximum of two outputs can be 

assigned to the same command. 

Command output parameters 

The COMMAND OUTPUT PARAMETERS section shows, for each command, two controls 

that allow the activation time of the command output relay to be programmed. 

The ListBox labelled OUTPUT DURATION MODE allows the mode in which the activation 

of the output relays take place to be selected. There are four possible ways: 

 Whilst receiving command. 

 Prolonged. 

 Limited. 

 Fixed duration. 

The TextBox labelled ACTIVATION TIME OF COMMAND-OUTPUT RELAY is associated 

with the relay activation mode that has been configured and allows the exact time during 

which the output relay activation takes place to be specified. A value of 0 ms should be 

introduced if the relay activation mode is Whilst receiving command or a value of between 

20 and 2500 ms in the other cases. 
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Other parameters 

The OTHER PARAMETERS section contains a TextBox that allows the periodicity of 

automatic execution of the test in local loop to be specified in hours. Any value no 

exceeding 24 hours can be used. The timing is cancelled when the value 0 s is 

programmed in the TextBox h. 

Programming/Retrieval of all parameters 

This section allows the configuration introduced in the page to be programmed in the 

terminal at any time by means of the PROGRAM CommandButton or that the configuration 

of the equipment be acquired by means of the RETRIEVE CommandButton. 

If, after pressing the RETRIEVE CommandButton, a warning window appears indicating: 

"The configuration of the teleprotection by DUAL TONE of the channel is corrupt. It must 

be reprogrammed", the web application is indicating that the TPPU module has become 

deprogrammed and, therefore, all the teleprotection parameters of the page should be 

programmed and configured again. 

4.3.2 Command configuration 

The Command configuration option of the Teleprotection by DUAL TONE submenu gives 

access to a page that contains several sections, which are described below. 

Teleprotection configuration 

If the same configuration is desired for transmission and reception, the CheckBox labelled 

as USE SYMMETRICAL CONFIGURATION FOR Tx-Rx must be selected in the 

TELEPROTECTION CONFIGURATION section. 

Transmission 

This section shows a graphical representation of the teleprotection band within the 

transmission band of the corresponding channel of the OPU-1 terminal. 

Next, the controls for the configuration of the bandwidth of the teleprotection and for 

selecting the guard frequency are shown. 
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In operation in analog band, to enter the guard frequency, the OPU-1 Management System 

provides an aid consisting of a FREQUENCY SELECTION CommandButton that when 

pressed displays the list of possible frequencies. The user should select, with the mouse, 

the frequency he considers to be most suitable. 

The selected guard frequency is represented in the transmission band, together with the 

corresponding teleprotection bandwidth. 

Two tones are assigned to each of the possible commands. See TABLE 6. 

For a bandwidth of 1 kHz, the guard signal is at 150 Hz from the end of the band, the 

distance between trip commands being 100 Hz. See FIGURE 10. 

The situation of the teleprotection band in the upper and lower margin of the transmission 

band of the channel is shown in FIGURE 11 and FIGURE 12, respectively. 

For a bandwidth of 2 kHz, the guard signal is at 300 Hz from the end of the band, the 

distance between trip commands being 200 Hz. 

For a bandwidth of 4 kHz, the guard signal is at 416.6 Hz from the end of the band, the 

distance between trip commands being 277.7 Hz. 

When working with two analog bands per channel:  

For a bandwidth of 1 kHz: the guard frequency of Teleprotection A must be of 2900 Hz 

and of Teleprotection B of 3800 Hz.  

For a bandwidth of 2 kHz: the guard frequency of Teleprotection A must be of 1850 Hz 

and of Teleprotection B of 3650 Hz. 

 

In operation in digital band, the guard frequency is fixed (3800 Hz for QAM of 16 kHz or 

3850 Hz for QAM of 8 kHz) and the bandwidth of the teleprotection is pre-set to 1 kHz. 
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TABLE 6 Assignment of tones (DUAL TONE) to the commands 

Encoded 
signal 

F1 F2 F3 F4 F5 F6 F7 

A      X X 

B     X X  

A+B     X  X 

C   X X    

A+C X  X     

B+C   X  X   

A+B+C X   X    

D  X X     

A+D X      X 

B+D  X    X  

A+B+D    X  X  

C+D  X  X    

A+C+D   X    X 

B+C+D X     X  

A+B+C+D X    X   

 

FIGURE 10 Teleprotection by DUAL TONE for a bandwidth of 1 kHz 
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FIGURE 11 Teleprotection by DUAL TONE (1 kHz) in the upper margin of the 4 kHz channel 

 

 

 

FIGURE 12 Teleprotection by DUAL TONE (1 kHz) in the lower margin of the 4 kHz channel 
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Reception 

This section shows a graphical representation of the teleprotection band within the 

reception band of the corresponding channel of the OPU-1 terminal. 

Next, the controls for the configuration of the bandwidth of the teleprotection and for 

selecting the guard frequency are shown. 

In operation in digital band, the guard frequency is fixed (3800 Hz for QAM of 16 kHz or 

3850 Hz for QAM of 8 kHz) and the bandwidth of the teleprotection is pre-set to 1 kHz. 

The selected guard frequency is represented in the reception band, together with the 

corresponding teleprotection bandwidth. 

The logic for each of the commands received is assigned in the SCHEME ListBox. Direct 

tripping, Permissive tripping and Blocking can be programmed. 

For each command received, and depending on the programmed logic, the associated 

transmission time is also indicated. 

Other parameters 

This section allows specifying the activation and deactivation thresholds for the low 

signal-to-noise ratio alarm. 

Programming/Retrieval of all parameters 

This section allows the configuration introduced in the page to be programmed in the 

terminal at any time by means of the PROGRAM CommandButton or that the configuration 

of the equipment be acquired by means of the RETRIEVE CommandButton. 

If, after pressing the RETRIEVE CommandButton, a warning window appears indicating: 

"The configuration of the teleprotection by DUAL TONE is corrupt. It must be 

reprogrammed", the web application is indicating that the TPPU module has become 

deprogrammed and, therefore, all the teleprotection parameters of the page should be 

programmed and configured again. 
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4.3.3 Relays 

The Relays option of the Teleprotection by DUAL TONE submenu gives access to a page 

that allows to carry out the configuration of the two relays of the TPPU teleprotection 

module. 

After selecting the option, an assignment table appears in which each CheckBox 

represents a combination of Signalling and/or Alarm / Relays. The rows of the table 

correspond with all the signalling and/or alarm possibilities and the columns with the relays 

of the equipment, identified as 1 and 2. 

The relays can be configured for: 

 Command transmission signalling (A, B, C and D). 

 Command output circuit activation signalling (1, 2, 3 and 4). 

 Alarm signalling, the following being available: Receiver blocking, Signal loss, Low 

Signal/Noise ratio, Incorrect guard signal level, Local test failure and Device error. 

It is not possible to configure a relay for both signalling and alarm. 

The relay timing is programmed by entering a value between 0 and 60 s in the RELAY 

ACTIVATION TIMING TextBox. 

This timing is used as a safety measure as, once configured, the relays are not activated 

until it is verified that they fulfil the selected condition during the time programmed. 

The relays programmed for signalling are in rest condition in normal operation 

conditions, that is, contacts C and N.C. are closed. 

The relays programmed for alarm are energized in normal operation conditions, that is, 

contacts C and N.O. are closed. 

If a relay interface (REPU) module is installed, the page also contains the necessary 

controls for the configuration of the seven additional relays, see FIGURE 13. 
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FIGURE 13 Relays option page with optional relay interface (REPU) module 
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4.4 TELEPROTECTION SOFTWARE UPDATING 

In the Software updating option of the System menu, if the terminal is programmed with the 

teleprotection option, the TPPU option, suitably identified, appears. See an example in 

FIGURE 14. 

FIGURE 14 Example of Software updating page 

 

When accessing the TPPU option, the user with the profile ADMINISTRATOR can monitor 

the different software and firmware versions associated with the module, together with the 

checksum, and carry out its update. 

This updating must be carried out as indicated by the technical department of ZIV. 

Each parameter has an associated PROGRAM CommandButton. When click on it, a 

Windows Upload dialog window is opened, where it is necessary to select the disk unit and 

the directory where the file to be updated is located. 

Once the file update is complete, the web application shows a warning message indicating: 

"For the changes to be effective, reset the module. Do you want to reset the module now?". 

The warning message must be answered with Accept or Cancel. If the answer is negative, 

the application does not carry out any change. If the answer is affirmative, the TPPU 

module resets and the new parameters are programmed without altering the operation of 

the terminal in any way. 
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4.5 MONITORING 

The Monitoring menu contains the Teleprotection by tones submenu or the Teleprotection 

by DUAL TONE submenu, depending on the configured teleprotection module type. 

When the terminal operates in analog or mixed A+D mode, these submenus are 

accessible from the Analog part submenu. 

The Teleprotection submenu allows the teleprotection system to be monitored by means of 

the options: Signal/Noise ratio, State, Display of alarms and Chronological register. 

Each page, except for the page associated with the Chronological register, has a 

MONITORING STATE indicator. When the indicator is green it means that the data of the 

screen is correct. 

4.5.1 Teleprotection Signal/Noise ratio 

The page associated with this option displays the Signal/Noise ratio in a TextBox and in a 

bar-type analog indicator. It also indicates if there is an alarm due to low Signal/Noise ratio 

and/or Signal loss. 

This option does not appear in the dual tone mode (TPPU DUAL TONE) in digital band. 

In single-tone mode (TPPU Tones), and operation in both analog and digital band, the 

Signal/Noise ratio measurement is performed by evaluating the noise present at the guard-

filter output. 

In dual-tone mode (TPPU DUAL TONE) in analog band, the Signal/Noise ratio 

measurement is performed by evaluating the noise present in the band configured for the 

teleprotection. 

The relation is set with respect to the nominal guard level assuming, in addition, that the 

noise measured in the guard channel is uniform in a bandwidth of 4 kHz. 

The evaluation performed by the system could be affected by an out-of-adjustment of the 

nominal guard level. 

The Signal/Noise ratio evaluation is not performed when a signal-loss situation occurs. 
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4.5.2 State 

This page is divided into four sections. The first two sections display the counters of the 

equipment, whilst the other two sections show the state of the command inputs and outputs 

and that of the commands. 

In the section Display of transmitted and received command counters, by means of the 

TextBox associated with each command and labelled as XMT and RCV, it is possible to 

know the current state of the transmitted command counters and that of the received 

command counters. 

In the section Display of input and output activation counters, it is possible to know the 

number of activations associated with the command inputs and outputs by means of the 

TextBox labelled as INPUTS and OUTPUTS, respectively. 

Finally, by means of the CheckBox of the last two sections, it is possible to know whether 

command inputs (I1, I2, I3 and I4) and command outputs (O1, O2, O3 and O4) are active 

and if a command (A, B, C and D) is being transmitted or received. 

4.5.3 Display of alarms 

When this option is accessed, a display page appears showing the state of the 

teleprotection terminal alarms. 

In the page, each alarm has an associated control in the form of LED that is shown in red in 

alarm situation. 

The alarms that can appear on the page are as follows: 

 Receiver blocking.  

This alarm is generated when the receiver of the equipment blocks due to any of the 

following: 

❖ The command output circuits, protection side, have been blocked from the 

Management System. This blocking is specified from the Output blocking option of 

the Alignment help menu. 

❖ The guard signal received is below the prefixed minimum level and 50 ms have 

elapsed without a trip command being received. 
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❖ After starting the terminal, 500 ms have elapsed without the guard signal being 

received. 

❖ The guard and command tones are received simultaneously (for SINGLE TONE 

mode only).  

When this alarm activates, the BLOCKING and TERMINAL ALARM LEDs of the 

front plate of the TPPU module light up. 

For the receiver to be unblocked, guard must be received for at least 50 ms. If a 

blocking situation occurs for a time longer than 500 ms, the guard signal must be 

received for at least 2.5 s. 

 Signal loss.  

This alarm is generated due to one of the two following causes: 

❖ After the disappearance of the guard signal, 50 ms have elapsed without a 

command signal being received. 

❖ After starting the equipment, no signal is received for more than 500 ms.  

When this alarm activates, the SIGNAL LOSS and TERMINAL ALARM LEDs of the 

front plate of the TPPU module light up. 

 Low Signal/Noise ratio (except in DUAL TONE in digital band).  

This alarm is generated when the Signal/Noise ratio in reception is lower than the value 

specified in the programming.  

The threshold is specified from the Activation and deactivation conditions option of the 

Analog part submenu of the Configuration menu.  

When this alarm activates, the TERMINAL ALARM LED of the front plate of the TPPU 

module lights up. 

 Low guard level.  

This alarm is generated when the received guard-signal level is 5 dB below the 

programmed nominal level.  

When this alarm activates, the GUARD RCV LED of the front plate of the TPPU module 

goes out and the TERMINAL ALARM LED lights up. 

 Excessive guard level.  

This alarm is generated when the received guard-signal level exceeds the programmed 

nominal level by 6 dB.  

When this alarm activates, the GUARD RCV LED of the front plate of the TPPU module 

goes out and the TERMINAL ALARM LED lights up. 
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 Local test failure.  

This alarm is generated when the local loop test is not correct.  

When this alarm activates, the TERMINAL ALARM LED of the front plate of the TPPU 

module lights up. 

 Device failure.  

This alarm is generated when hardware failure is detected in the TPPU module due to 

failure of the FLASH memory, EEPROM memory or RTC device.  

When this alarm activates, the TERMINAL ALARM LED of the front plate of the TPPU 

module lights up. 

 Manual blocking.  

This alarm is generated when the blocking of the terminal is forced from the 

Management System. The blocking is specified from the Output blocking option of the 

Teleprotection submenu of the Alignment help menu.  

When this alarm activates, the BLOCKING and TERMINAL ALARM LEDs of the front 

plate of the TPPU module light up. 

 Erroneous configuration data.  

This alarm is generated when the TPPU module, after the self-check process carried 

out when the power supply is connected, detects a failure in the configuration 

parameters.  

When this alarm activates, the TERMINAL ALARM LED of the front plate of the TPPU 

module lights up. 

4.5.4 Chronological register 

The selection of the operation one wishes to carry out, that is, consult (retrieve), deletion 

(delete) or generating a file (save) is carried out by means of the corresponding 

OPERATION CommandButton. 

Before consulting the register, certain parameters must first be indicated. By means of the 

TYPE CheckBox controls, it must be indicated whether one wishes to monitor alarms, 

events, or both. Finally, in the ListBox labelled SELECTION, it must be indicated whether 

one wishes to consult the whole register or specifically, that is, by date and hour or 

chronologically, beginning with the last. 
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When by date and hour is selected, various TextBox type controls appear on the screen 

for the introduction of the initial date and hour and the final date and hour. In the DATE 

TextBox, the data must be introduced as day, month and entire year and, in the HOUR 

TextBox, the data must be introduced as hour, minutes and seconds. 

When by number of elements is selected, a TextBox type control for entering the number 

of registers appears on the screen. 

In the ListBox labelled as DATE/HOUR, it is possible to select whether the information is 

displayed in LOCAL time or UTC time. 

Once all the monitoring parameters are indicated, the register is downloaded with the 

RETRIEVE CommandButton. A brief description is given for each alarm and event and the 

date and hour they were generated (UTC or LOCAL depending on selection). 

In the log list area, a TextBox shows the total number of existing logs, and below this, the 

list of all the events and/or alarms that fulfil all the selection criteria indicated. If this list 

exceeds the available space, a scroll bar appears that allows all the logs to be examined. 

Using the SAVE CommandButton, a text file containing all the elements of the 

chronological register is generated. When click on it, a Windows Save file dialog window is 

opened, where it is necessary to select the disk unit and the directory where the file will be 

saved, and give it a name. This can be any file name valid for Windows. This file can be 

displayed and printed from any word processor. 

To delete the contents of the chronological register, press the DELETE CommandButton. 

4.5.4.1 Alarm messages 

This section describes the alarm messages that are registered in the chronological register 

of the teleprotection system. 

In the register, the beginning of the alarm (start) is shown in red, whilst the end (stop) is 

shown in green. 



OPU-1 

UNIVERSAL POWER-LINE CARRIER SYSTEM TYPE OPU-1 

ANALOG TELEPROTECTION SYSTEM TPPU - MOTPPOPA2107Iv05 -  V05  July 2021 

60/68 

 Command blocking (A, B, C, D).  

This alarm is generated when the receiver of the equipment blocks due to any of the 

following: 

❖ The command output circuits, protection side, have been blocked from the 

Management System. In this case, the manual blocking alarm is also registered. 

❖ The guard signal received is below the prefixed minimum level and 50 ms have 

elapsed without a trip command being received. In this case, the signal loss alarm is 

also registered. 

❖ After starting the terminal, 500 ms have elapsed without the guard signal being 

received. In this case, the signal loss alarm is also registered. 

❖ The guard and command tones are received simultaneously. For SINGLE TONE 

mode only. 

 Manual blocking.  

This alarm is registered when the blocking of the terminal is programmed from the 

Management System, from the Output blocking option of the Alignment help menu. 

 Signal loss.  

This alarm is generated due to one of the two following causes: 

❖  After the disappearance of the guard signal, 50 ms have elapsed without a command 

signal being received. 

❖  After starting the equipment, no signal is received for more than 500 ms. 

 Low Signal/Noise ratio.  

This alarm is generated when the Signal/Noise ratio in reception is lower than the value 

specified in the programming. 

The threshold is specified from the Activation and deactivation conditions option of the 

Analog part submenu of the Configuration menu. 

 Incorrect guard-signal level in command (A, B, C, D).  

This alarm is generated when the received guard-signal level exceeds the programmed 

nominal level by 6 dB or when it is 5 dB below this level. 
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 RTC clock failure.  

This alarm is generated when, being specified by programming time synchronization 

via GPS, an absence of external time synchronization is detected, causing an RTC 

clock failure in the TPPU module. 

 Test failure.  

This alarm is generated when the local loop test is not correct. 

4.5.4.2 Event messages 

This section describes the event messages that are registered in the chronological register 

of the teleprotection system. 

In the register, each event is shown in blue. 

 Input circuit (1, 2, 3, 4) of command activated.  

Activation of specified input circuit validated. 

 Input circuit (1, 2, 3, 4) of command deactivated.  

Specified input circuit deactivated. 

 Output circuit (1, 2, 3, 4) of command activated.  

Activation of specified output circuit validated. 

 Output circuit (1, 2, 3, 4) of command deactivated.  

Specified output circuit deactivated. 

 Command (A, B, C, D) transmission.  

The corresponding command transmission has taken place.  

This event is registered whether the command is externally generated or generated by 

programming. 

 Command (A, B, C, D) reception.  

The corresponding command reception has taken place. 

 System initialization.  

TPPU module reinitialization has taken place. 

 Programming modification.  

A programming operation has taken place that has modified the information that was 

held in the equipment. 
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 Chronological register deleted.  

The programming command for deleting the chronological register has been executed. 

 RTC clock updating.  

The real-time clock of the MANAGEMENT & ANALOG SIGNAL PROCESSING UNIT 

(MOPU) module of the OPU-1 terminal is updated. Thereby updating the real-time clock 

of the TPPU module. 

 Local loop activated.  

Local-loop programming carried out. 

 Local loop deactivated.  

Local-loop deactivation carried out. 

4.6 ALIGNMENT HELP 

This menu is intended to help the user to put the local terminal into service. 

The Alignment help menu contains the Teleprotection by tones submenu or the 

Teleprotection by DUAL TONE submenu, depending on the configured teleprotection 

module type. 

When the terminal operates in analog or mixed A+D mode, these submenus are 

accessible from the Analog part submenu. 

The Teleprotection submenu has the options: Arrangement of TPPU jumpers, 

Initializations, Loops, Output blocking, Tests and Command transmission. 

4.6.1 Arrangement of TPPU jumpers 

This option contains different sections, which are described below. 

This option is divided into two sections. The OPERATION CHANNEL SELECTION section 

allows to display the position of strap J8 for the selection of the operation channel of the 

teleprotection module. Channel selection is carried out by means of a ListBox type control. 

When the TPPU module operates in digital band, strap J8 must always be in position 

CH1 and, in addition, the jumper in position 3 of setting P3-P4 must be made. 
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The JUMPER ARRANGEMENT IN TPPU MODULE section allows to display the 

configuration of the internal elements of the TPPU module to select whether the activation 

logic of all the command input circuits be by presence or absence of voltage, as well as the 

nominal voltage applied to all the command-input circuits. 

For the selection of the activation logic, there is a ListBox that allows selecting that the 

activation of all the command input circuits be by presence or absence of voltage. 

For the selection of the nominal voltage, there is a ListBox for each command input circuit. 

These ListBox allow selecting that the nominal voltage to be applied be 24, 48, 110/125 or 

220 Vdc. 

Finally, there is the setting that allows the identification of the module in the channel to be 

configured. This identification is used in the DUAL TONE analog band operating mode, 

when two TPPU modules are connected per channel. 

When the VIEW CommandButton is pressed, a display screen appears showing what the 

position of the internal configuration elements of the TPPU module should be. 

4.6.2 Initializations 

From this option, it is possible to carry out a reset of the teleprotection module, and to reset 

the counters of the number of transmission and reception commands as well as the 

counters of the number of input and output activations. 

The reset of the TPPU module is carried out through the PROGRAM CommandButton. 

Concerning the command counters, for each command, there are two CheckBoxes that 

allow selecting the counter of commands transmitted and the one of commands received. 

Once the counters have been selected, the reset can be carried out by means of the 

PROGRAM CommandButton. 

Concerning the counters of number of activations, there is a CheckBox associated with 

each command input and output circuit. Once the counters have been selected, the reset 

can be carried out by means of the PROGRAM CommandButton. 
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4.6.3 Loops 

From this option, it is possible to make a local loop in the teleprotection equipment, in such 

a way that the local transmitter is connected with the local receiver. 

The loop can be programmed for a pre-fixed duration until its deactivation is not ordered by 

programming. 

When the terminal is in loop, the LOOP LED on the front plate of the TPPU module lights 

up. 

The local loop will allow to verify, locally, the correct transmission and reception of 

command, the correct activation of the inputs, and the correct operation of the output logic 

selected for each command received. On the other hand, as no signal is transmitted to the 

remote terminal, the remote receiver will be blocked. 

Before loop programming, the command outputs of the terminal should be suitably 

treated, if unwanted activations are not desired. 

To carry out the local loop, it is necessary to select LOCAL in the TYPE ListBox and to 

select the loop duration in the DURATION ListBox and then press the PROGRAM 

CommandButton. 

The loop duration can be 10 s, 30 s, 1 min, 10 min or 20 min or be configured as 

permanent. 

Once the PROGRAM CommandButton is pressed, the web page loads again and the text 

associated with it goes to indicate the opposite action, that is, STOP, in order to be able to 

deactivate the loop independently of the selected duration, if desired. 

4.6.4 Output blocking 

From this option, it is possible to program a blocking of the command outputs, protection 

side. 

To program a blocking, it is first necessary to select the duration of the blocking in the 

BLOCKING DURATION ListBox and then press the CommandButton of PROGRAM. 

The blocking duration can be 10 s, 30 s, 1 min or 10 min or be configured as permanent. 
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Once the PROGRAM CommandButton is pressed, the web page loads again and the text 

associated with it goes to indicate the opposite action, that is, STOP, in order to be able to 

unblock the outputs independently of the configured duration, if desired. 

4.6.5 Tests 

From this option, it is possible to program a local test in the teleprotection equipment. 

The local test makes it possible to verify the correct operation of the DSP and the 

microcontroller of teleprotection decisions, as well as the communication between the two 

devices. 

To carry out the test, press the CommandButton of PROGRAM. 

The result of the test, satisfactory or not, is indicated by a tick in the corresponding 

Checkbox. The result is also indicated by the front-plate TEST LED. 

If the test is not correct, the general alarm is generated and the failure of the test is 

registered in the chronological register. 

4.6.6 Command transmission 

From this option, it is possible to force the transmission of the desired command. 

To carry out a command transmission, it is first necessary to select the CheckBoxes 

associated with the desired commands and to select the duration of the command 

transmission in the XMT COMMAND DURATION ListBox, and then press the PROGRAM 

CommandButton. 

The duration of the command transmission can be 10 s, 30 s, 1 min or 10 min or be 

configured as permanent. 

In operation in digital band, in order not to interrupt the transmission of data for an 

indefinite period of time, it is recommended not to transmit a command permanently, and 

to limit its duration to 500 ms maximum. 
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Once the PROGRAM CommandButton is pressed, the web page loads again and the text 

associated with it goes to indicate the opposite action, that is, STOP, in order to be able to 

deactivate the command transmission independently of the selected duration, if desired. 

The equipment will indicate the transmitted commands by means of the corresponding 

LEDs. From the Monitoring menu, it is also possible to monitor the transmitted commands 

and consult the command transmission counters. 

Before carrying out a test of this type, the command transmission must be properly 

treated in order to make sure that no unwanted output activation takes place in the 

remote terminal or in the terminal itself if a loop has been configured. 
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FIGURE 15 Simplified block diagram of the TPPU module 
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FIGURE 16 Simplified block diagram of the REPU module 

 


