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SAFETY SYMBOLS 

 

 

 WARNING OR CAUTION:  

This symbol denotes a hazard. Do not follow the indicated 

procedure, operation or such like, it could mean a 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 such like. 
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1 GENERAL DESCRIPTION 

1.1 INTRODUCTION 

The ABIT and CDIT modules constitute an analog teleprotection equipment using tones 

which can be integrated in an OPU-1 universal power-line carrier (PLC) terminal. 

The teleprotection equipment is based on digital signal processing. Its application is 

possible in teleprotection systems for blocking, direct tripping and permissive tripping 

schemes, as well as in telesignalling systems. 

When fully equipped, and according to the configuration programmed by the user, the 

equipment is able to transmit and receive up to four commands. 

The equipment is fitted with test devices that facilitate its rapid testing. These devices allow 

a local test to be executed. 

The teleprotection equipment complies with International Recommendation IEC 60834-1, 

concerning teleprotection systems. 

1.2 CONSTITUTION 

The analog teleprotection equipment using tones comprises one or two 6 s.u. modules. 

For the transmission of one or two commands, the terminal should be equipped with the 

ABIT.01 module only. Should it be necessary to transmit from three to four commands the 

terminal should be equipped with two modules, the ABIT.01 and the CDIT.01. Each of the 

commands is identified by a letter, these being A, B, C and D. 
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The circuits that make up each of the modules mentioned previously are the following: 

ABIT.01 This module contains the Digital Signal Processor (DSP), which 

generates the guard and command tones and implements a bank of 

filters for the reception of commands. It also has the software 

necessary for decision making in the transmission and reception of 

commands, as well as software for input/output management, link 

supervision and the carrying out of the local test. 

The module also contains two command input and output circuits 

together with five relays for signalling and/or alarm, configurable by the 

user. 

CDIT.01 This module contains two command input and output circuits together 

with four relays for signalling and/or alarm, configurable by the user. 

The connection between the ABIT.01 and CDIT.01 modules is carried out by means of 

the back panel of the 6 s.u. shelf of the OPU-1 terminal. 

1.3 AN INTRODUCTION TO THE OPERATING PRINCIPLE 

In quiescent conditions the transmitter continuously transmits a guard signal, which is 

continuously supervised by the receiver. This maintains the receiver in quiescent conditions 

and indicates that the transmission channel is in good condition. 

When a command needs to be transmitted, the guard signal is replaced by the 

corresponding command signal. 

When the receiver detects the absence of the guard signal and the presence of the 

command signal, the corresponding command-output relay is activated. 
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1.4 TECHNICAL CHARACTERISTICS 

Application Blocking, direct and permissive tripping. 

Telesignalling 

Operating principle Transmission of a guard signal in quiescent 

conditions that is substituted by a command 

signal when a command needs to be 

transmitted 

Capacity Up to four commands 

Guard and command frequencies Within audio band and programmable from 

among those defined in Recs. 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 

Nominal transmission time Programmable from among 7 ms, 15 ms and 

25 ms 

Transmission time of the  

OPU-1 system 

 

4 ms 

Security and Dependability In accordance with IEC 60834-1 standard 

Input and output levels Programmable between 10% and 97% 

Command inputs  

Type Optocoupled 

Number of inputs Configurable (1 to 4).   

With ABIT module: Two  

With ABIT & CDIT modules: Four 

Nominal operating voltage 24 VDC, 48 VDC, 110 VDC and 220 VDC 
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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 Constant 10 mA at the nominal voltage (in the 

whole rante) 

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 

Command outputs  

Type Solid-state relay (semiconductor) 

Number of outputs per 

command 

Configurable (1 to 4).   

With ABIT module: Two  

With ABIT & CDIT modules: Four 

Contact Normally open. Voltage free 

Maximum connection power 900 W 

Maximum current in 

connection 

Permanent: 2 A.  

3 A for a max. of 20 s 

Maximum connection voltage 300 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. 

• CDIT card out. 

• Manual blocking. 

• Erroneous configuration data. 

Any alarm situation is shown on the front of the 

terminal by means of the GENERAL ALARM 

LED. 

Furthermore, the terminal has up to nine relays 

to which an alarm or combination of alarms, 

except for the last two, can be assigned from 

the Management System 
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Signalling and/or alarm outputs  

Type By relay. Changeover contact. Contact rating 

1 A/250 VAC, see FIGURE 1 for VDC 

Number of relays ➢ 5 relays per ABIT module. 

➢ 4 relays per CDIT module. 

Configurable for signalling or alarm 

Max. closing/opening times 8/6 ms 

FIGURE 1 DC voltage/DC current 

 

NOTE: 2A is the maximum current 

Command transmission 

and reception counters 

Monitored from the Management System 

Input and output activation counters Monitored from the Management System 
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Test devices ➢ Command transmission (permanent or not). 

➢ Local loop (permanent or not). 

➢ Automatic test 

Capacity of chronological register ~3000 alarms and events 

Dimensions of each 

teleprotection module 

Height: 262 mm; Width: 30 mm;  

Depth: 256 mm (with handles) 

Weight  

ABIT module 550 g 

CDIT module 450 g 
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2 OPERATING PRINCIPLE 

The block diagrams of ABIT and CDIT modules are shown at the end of chapter 5. 

2.1 TRANSMISSION 

In transmission, the Digital Signal Processor (DSP) will generate the teleprotection signal, 

either guard or command, that will be converted to analog. 

Then, the gain associated to the modulation percentage programmed by the user from the 

Management System will be applied to this signal, and the resulting analog signal will be 

injected into the low-frequency bus associated to the analog channel of the OPU-1 

universal power-line carrier terminal to be treated and then sent through the high-voltage 

line. 

If an activation is detected in the boosting signal, the levels will be modified to those 

established for the user from the Management System. 

The equipment has up to four independent command-input circuits, protection side, the 

nominal activation voltage of which is configurable by means of jumpers, as well as the 

activation logic of the said circuits by the presence or absence of voltage. 

When working with from one to three commands (A, B and C), the circuits are assigned to 

the commands by means of programming according to the conditions required. When two 

circuits are assigned to the same command, it is necessary to establish a logic in order to 

determine when the transmitter should activate the command-transmission routine. The 

decision logic can be programmed in two different ways. These are: 

➢ Both inputs must be active for a command to be transmitted. 

➢ Either of the two inputs provoke the transmission of the command. 

When working with four commands (A, B, C and D), the circuits are always assigned in the 

following way: inputs 1 and 2 of module ABIT to commands A and B, respectively, and 

inputs 3 and 4 of module CDIT to commands C and D, respectively. In this case, as the 

receiver has a maximum of eight filters for the fifteen possible command tones, it is 

necessary to establish a logic in order to determine the command tone that should be 
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transmitted for each of the different input combinations. The logic can be programmed in 

three different ways. These are shown in TABLE 1. 

The change of state of a command input starts a validation routine, and the next process is 

not begun until the change of state has been confirmed. 

If the programmed input conditions are satisfied, the command-transmission process is 

begun. The process starts with the replacement of the guard signal by the corresponding 

command signal, and the activation of the power-boosting command. 

TABLE 1 Logic of the transmission tones for four commands 

INPUT 
COMMANDS 

MODE 1 
(2+2) 

MODE 2 
(3+1(1)) 

MODE 3 
(3+1(2)) 

A f(A) f(A) f(A) 

B f(B) f(B) f(B) 

C f(C) f(C) f(C) 

D f(D) f(D) f(D) 

A+B f(A+B) f(A+B) f(D) 

A+C f(A) f(A+C) f(D) 

A+D f(A+D) f(D) f(D) 

B+C f(B+C) f(B+C) f(D) 

B+D f(B) f(D) f(D) 

C+D f(C+D) f(D) f(D) 

A+B+C f(A+B) f(A+B+C) f(D) 

A+B+D f(A+B) f(D) f(D) 

A+C+D f(A+D) f(D) f(D) 

B+C+D f(B+C) f(D) f(D) 

A+B+C+D f(A+B) f(D) f(D) 
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The transmission of a command can be programmed to take place in any of the following 

ways: 

a) Continuous transmission of the corresponding command signal while the command is 

present at the input of the equipment. 

b) Transmission of the command signal for a prolonged period of time after the 

disappearance of the command at the input. This period of time can be programmed to 

be between 20 ms and 2500 ms. 

c) Transmission of the command signal limited to a value programmed to be between 

20 ms and 2500 ms when the duration of the command that is present at the input of 

the equipment is greater than this value. If the command present at the input is present 

for a period of time shorter than the programmed value, the transmission of the 

command stops when the command is no longer present at the input. 

d) Transmission of the command signal for a fixed period of time, which can be 

programmed to be between 20 ms and 2500 ms, independently of the time during 

which the command is present at the input. 

In any of the previous four cases it is possible, furthermore, to program the equipment so 

that the transmission of the corresponding command signal is carried out only if the 

active-input condition persists for at least a period of time programmed to be between 1 ms 

and 30 ms from its detection. 

The power-boosting command can be used, by means of programming in the OPU-1 

universal power-line carrier terminal, to eliminate the information that one wishes to from 

the channel. 

Each time a command is transmitted, the associated XMT command LED lights up, the 

transmitted-command counter registers the event (to be displayed from the Management 

System) and if programmed the corresponding signalling relay activates, providing in this way 

local and external signalling. The date on which and time at which the command is 

transmitted, together with the number of the command-input circuit activated for this purpose, 

are stored in the chronological register of the teleprotection system. 

2.2 RECEPTION 

In reception, the gain associated to the modulation percentage programmed for the user 

from the Management System will be applied to the teleprotection signal coming from the 

low-frequency reception bus of the analog channel of the OPU-1. 
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The guard signal is digitized, and the command signal is subjected to a non-linear process 

(squarer) before being band-limited and digitized. 

The digital processor implements up to nine filters, which correspond to the guard tone and 

to the eight possible command tones. The central frequency and bandwidth of these filters 

are defined by the user by means of the programming of the equipment. The bandwidth of the 

filters is a function of the required application. Each tone associated with a command or a 

combination of commands is detected by its corresponding filter and decision logic in order 

to activate the associated command output. The decision processes are carried out by the 

module control software. 

With respect to the command-reception process, the disappearance of the guard tone 

initiates a temporary window during which the reception of a command signal is awaited. If 

the window time expires without a re-established guard signal or a command signal having 

been received, an internal blocking signalling is generated. 

The internal blocking signalling blocks the outputs and generates the general and 

signal-loss alarms. It also actives the relay programmed for the receiver-blocking alarm, 

except when an additional timing has been programmed. On the other hand, if a command 

is configured for the operating mode in reception called Non blocking (Unblocking), it is 

possible to signal the said function by means of a programmable relay. The Command 

unblocking signalling relay activates when the internal blocking signalling is generated, 

except when an activation delay has been programmed. The activation time of the 

Command unblocking relay is also programmable by the user. When this time elapses, the 

Command unblocking relay deactivates although the internal blocking signalling is active. 

If a command signal is detected, the corresponding validation process is activated. If this 

signal is considered valid, the corresponding output relay is energized, the associated 

command-reception LED illuminates, the received-command counter registers the event (to 

be displayed from the Management System) and, if programmed, the corresponding 

signalling relay activates. The date on which and time at which the command is received is 

stored in the chronological register of the teleprotection system. 

A received command is considered as valid if it exceeds a minimum pre-established 

duration, which depends on the type of application programmed. 

The equipment has up to four command-output relays (O1, O2, O3 and O4). The relay 

assignment to the commands (A, B, C and D) is established by means of programming. In 

this way, if so wished, various relays can be assigned to the same command. 
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The command-output relay activation time can be programmed to be one of the following: 

a) The same as that of command reception. 

b) Prolonged to a value between 20 and 2500 ms after the disappearance of the received 

command. 

c) Limited to a value between 20 and 2500 ms. 

d) Fixed, with a total duration of between 20 ms and 2500 ms. 

2.3 TELESIGNALLING 

When the teleprotection equipment is working in telesignalling mode, whenever the receiver 

detects the presence of a command signal and considers it to be valid, the corresponding 

command-output relay is activated. In telesignalling on the other hand, in order for a 

command to be accepted, it is not necessary for the guard signal to have been present, and 

should it exist, after it has disappeared there is no temporary window of command reception. 

When a command signal is validated, as well as energizing the corresponding 

command-output relay, the same actions are carried out as in teleprotection mode, that is 

to say, reception of the command is stored in the chronological register of the teleprotection 

system, the associated command-reception LED illuminates, whilst the received-command 

counter (to be displayed from the Management System) is increased and, if programmed, 

the corresponding signalling relay is activated. However, end of command transmission and 

command reception is also stored in the chronological register of the teleprotection system, 

which is not the case in teleprotection mode. 

Telesignalling calls for a determined configuration. In the teleprotection equipment 

programmed for telesignalling, it must be specified that the activation time of each 

command-output relay be the same as that of command reception, and the teleprotection 

equipment at the other end of the link must be programmed so that command transmission 

takes place while the command is present at the input. In telesignalling mode therefore, 

each command output is a true reflection of the state of the command inputs corresponding 

to the remote teleprotection equipment. 

It is possible to choose telesignalling although the other direction of the link is being used 

as teleprotection. However, in the direction programmed as telesignalling it is not possible 

to program other commands as teleprotection. 
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2.4 BLOCKING OF THE RECEIVER 

Receiver blocking can be caused by one of the following: 

➢ If the received guard signal is below the pre-set minimum level and no command signal 

has been received for more than 50 ms. 

➢ Once the terminal is started up, and the guard signal has not been received for more 

than 500 ms. 

➢ The output circuits, protection-side, have been blocked from the Management System. 

➢ The guard and command tones are received simultaneously. 

When the receiver blocks, the receiver-blocking alarm is generated. The alarm remains 

active until the receiver is unblocked. In the first two cases, however, the signal-loss alarm 

is generated and registered. 

In telesignalling mode, whatever the reason for the blocking situation may be, the receiver 

is unblocked immediately when a signal is received, be it guard or command. 

In teleprotection mode, guard signal must be received for a period of time for the receiver to 

become unblocked. In all cases, guard must be received for at least 50 ms. However, 

should any of the blocking situations last for a time longer than 500 ms, the guard signal 

must be received for at least 2.5 s. 

When the blocking of the terminal is programmed from the Management System, it is the 

same as when the output circuits, protection-side, disconnect. It is registered in the 

chronological register like any other receiver-blocking situation. 

When the receiver-blocking time is longer than 500 ms, the relay programmed for blocking 

alarm de-activates(1), except when there is an additional timing, and the blocking situation is 

registered. When the blocking of the receiver is due to non-reception of the guard signal, 

the de-activation of the relay and the registering of the blocking are produced when a 

blocking time of 50 ms has elapsed. 

 

(1) In normal operation conditions the relays programmed for alarm are energized. 
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2.5 BUILT-IN AUTOCHECK FACILITIES 

The teleprotection equipment features a noise-detection system, which operates over the 

portion of the spectrum reserved for the guard signal so that the general alarm is provoked 

when the signal-to-noise ratio falls below a pre-fixed value. 

In quiescent conditions, each terminal carries out continuous autochecks whilst supervising 

the received guard-signal level and the signal-to-noise ratio of the link. Autochecking verifies 

the programming circuits in general, that is, the memory banks and the configuration of the 

digital signal processor, as well as the communication between the different teleprotection 

digital devices. If a malfunction is detected during the test, the equipment resets and the 

nature of the detected failure is noted in the chronological register of the teleprotection 

system. 

2.6 TEST DEVICES 

It is possible to carry out different tests in the teleprotection equipment from the 

Management System, which are described below. 

The Alignment help menu contains an option which allows the terminal to be blocked in 

order not to allow it to activate any output when it receives a command. In this way, 

depending on the type of test or loop one wishes to carry out, it is first necessary to 

program an output blocking. 

Transmission of commands 

From the Alignment help menu, it is possible to force the activation of the transmission of 

the desired command. The activation can be forced for a determined period or, if desired, 

permanently. 

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 should be suitably 

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

remote terminal or in the terminal itself if a loop has been established. 
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Input activation 

From the Alignment help menu, it is possible to force the activation of the inputs and check 

whether the activation has initiated the transmission of the desired command. 

The activation of the inputs can be forced for a determined period or, if desired, 

permanently. Once the activation is programmed, from the Monitoring menu, it is possible 

to verify whether the input activation has produced the transmission of the desired 

command. 

From the Monitoring menu, it is also possible to monitor the state of the inputs and consult 

the counter of number of activations associated to each one of them. 

Before carrying out a test of this type, the command transmission should be suitably 

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

remote terminal or in the terminal itself if a loop has been established. 

Loop 

The Alignment help menu contains an option that allows a local loop to be programmed in 

the terminal, in such a way that the local transmitter remains connected to the local 

receiver. 

The local loop, therefore, allows the correct transmission and reception of the command to 

be verified, on a local level, and the correct operation of the output logic established for 

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

terminal, the remote receiver blocks. With respect to the local terminal, before loop 

programming, the command outputs of the terminal should be suitably treated in order to 

make sure that no output activation takes place. 

The loop can be programmed for a pre-fixed duration until the programming to deactivate is 

not given. 

The activation of the inputs can be forced by means of the corresponding option of the 

Alignment help menu. 

When the terminal is in loop, the LOOP LED on the front plate of the ABIT module lights up. 
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Automatic test 

The automatic test verifies the correct operation of the DSP and the teleprotection decision 

microcontroller, as well as the communication between the two devices. 

The automatic test is activated from the Management System, and the result of the test, 

whether satisfactory or not is indicated in the same page. 

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

If a malfunction is detected as a result of the test, the general alarm is generated and the 

nature of the detected failure is noted in the chronological register. 
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3 INSTALLATION 

This chapter describes how the teleprotection modules are installed in the 6 s.u. shelf of the 

OPU-1 terminal, together with the plug-in terminal blocks associated to the teleprotection 

modules. 

3.1 LOCATION OF THE MODULES 

When the teleprotection is made up of two modules, one must be installed contiguous to 

the other, the ABIT using the second or the fourth position of the four available, and the 

CDIT the third or the fifth position. 

When the teleprotection is made up of one module, the ABIT can be installed in the last five 

positions of the 6 s.u. shelf, provided the said positions are not already occupied by other 

options. It must be kept in mind that the first shelf position corresponds, seen from the front, 

to module POWER SUPPLY (FAPU). 

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

the shelf. 

The teleprotection modules have two fixing screws, one at the top and one at the bottom of 

the front plate. 

To extract a 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. 
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3.2 TERMINAL BLOCK 

The ABIT and CDIT teleprotection modules have the ZPPU and ZAPU plug-in terminal 

blocks associated to them, respectively. Both consist of a printed-circuit board containing all 

the necessary terminal blocks. The connection is direct and does not require a cable. It is 

only necessary to insert the connectors at the rear of the plug-in terminal block in the 

corresponding connectors of the shelf. Once connected, the plug-in terminal block is 

fastened to the shelf by means of two screws. 

FIGURE 2 show the assignment of the terminals associated to the TELEPROTECTION 

COMMANDS A & B (ABIT) module, whilst FIGURE 3 the terminals associated to the 

TELEPROTECTION COMMANDS C & D (CDIT) module. 

The relays programmed for signalling of: command transmission, command output 

circuit activation, and command unblocking are in rest position in normal operation 

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

The relays programmed for alarm of: Receiver blocking, Signal loss, Low Signal/Noise 

ratio, Incorrect guard signal level, Local test failure, Device error and CDIT card out, are 

energized in normal operation conditions, that is to say, contacts C and N.O. are 

closed. 

 

If one wishes the external connections to be carried out through a cabinet-mounted 

terminal block, the optional cabinet-mounted terminal blocks associated to the ABIT and 

CDIT modules, see FIGURE 4 and FIGURE 5, can be supplied upon request. 
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FIGURE 2 Terminal assignment of the ZPPU block for the ABIT module 
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FIGURE 3 Terminal assignment of the ZAPU block for the CDIT module 
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FIGURE 4 Signals associated to the BB1 and BB2 cabinet-mounted terminal blocks of the 

   ABIT (commands 1 and 2) teleprotection module 

 

FIGURE 5 Signals associated to the cabinet-mounted terminal block of the 

   CDIT (commands 3 and 4) teleprotection module 
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4 COMMISSIONING 

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

jumpers and the switch. 

Next, the display of signal-to-noise ratio is described. 

Finally, a description is given of the alarm and event messages of the chronological 

register, and a description is provided concerning the commissioning procedure and 

maintenance of the teleprotection system. 

4.1 FRONT-PLATE ELEMENTS 

The front views of the modules are shown in the drawings that can be found at the end of 

the manual. The following information describes the function of all the elements found on 

the front plate of each of the modules. They are described from the left to the right. 

4.1.1 Teleprotection commands A and B (ABIT) 

The front plate of the module contains the teleprotection-system reset button, three test 

points and ten optical indicators. 

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. 

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. 
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GENERAL ALARM LED Red. It lights up when one of the following alarms is 

produced: 

• Blocking of the receiver. 

• Signal loss. 

• Low signal-to-noise ratio. 

• Incorrect guard-signal level. 

• Local test failure. 

• Device error. 

• CDIT card out. 

• Manual blocking. 

• Erroneous configuration data. 

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. 

LOOP LED Amber. This LED illuminates when a loop is being 

carried out. 

BLOCKING LED Red. This LED illuminates when the receiver blocks 

and when the output circuits, protection side, are 

blocked from the Management System. 

TEST LED Three-coloured. Lights up in green when the 

automatic test is finished and the result is 

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

test is unsatisfactory. 

COMMAND-A XMT LED Indicates transmission of command A. 

COMMAND-A RCV LED Indicates reception of command A. 

COMMAND-B XMT LED Indicates transmission of command B. 

COMMAND-B RCV LED Indicates reception of command B. 

RESET push-button This resets the teleprotection system. 
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4.1.2 Teleprotection commands C and D (CDIT) 

The front plate of the module contains four optical indicators. 

COMMAND-C XMT LED Indicates transmission of command C. 

COMMAND-C RCV LED Indicates reception of command C. 

COMMAND-D XMT LED Indicates transmission of command D. 

COMMAND-D RCV LED Indicates reception of command D. 

4.2 INTERNAL JUMPERS AND THE SWITCH 

This section describes the function of the internal configuration elements of the ABIT and 

CDIT modules. The configuration of the switch and jumpers with which the modules are 

supplied is indicated in the test certificate. 

4.2.1 Teleprotection commands A and B (ABIT) 

The ABIT module has two independent command-input circuits. Both circuits have an 

associated series of jumpers that permit the user to configure the nominal activation voltage 

of the input. 

It also has a jumper for the selection of the command-input activation, including those of the 

CDIT module with or without voltage presence. 

On the other hand, it has a switch for the selection of the OPU-1 terminal channel, which 

should be connected to teleprotection. 

Nominal activation voltage 

The jumpers associated to each command input for the configuration of the nominal voltage 

of 24, 48, 110 and 220 VDC is indicated below. 

J1, J2 Selection of the nominal activation voltage of the 

command-input circuit 1. 

J3, J4 Selection of the nominal activation voltage of the 

command-input circuit 2. 

FIGURE 6 shows the configuration of the jumpers. 
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Command input activation logic 

Jumper J14 establishes that all the command inputs of the teleprotection system activate 

with or without voltage presence. FIGURE 6 shows the position in which the jumper should 

be configured. 

FIGURE 6 Configuration elements of the ABIT module 

 

CM1 switch 

CM1 Channel selection according to the position of the teleprotection 

module in the OPU-1 terminal.  

Position 1: Channel 1  

Position 2: Channel 2 

4.2.2 Teleprotection commands C and D (CDIT) 

The CDIT module has two independent command-input circuits, the nominal activation 

voltage of which is fixed by means of jumpers, as in the ABIT module. 
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The jumpers associated to each command input for the configuration of the nominal voltage 

of 24, 48, 110 and 220 VDC is indicated below. 

J3, J4 Selection of the nominal activation voltage of the command-input 

circuit 3. 

J5, J6 Selection of the nominal activation voltage of the command-input 

circuit 4. 

FIGURE 7 shows the position in which the jumpers should be. 

Command input activation logic is carried out by means of jumper J14 of the ABIT module. 

FIGURE 7 Configuration elements of the CDIT module 
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4.3 DISPLAY OF SIGNAL/NOISE RATIO 

The Signal/Noise ratio evaluated in the terminal is displayed by means of the Signal/Noise 

ratio option of the corresponding OPU-1 terminal channel submenu, accessible from the 

Teleprotection by tones submenu of the Analog part submenu of the Monitoring menu. 

The measurement of the Signal/Noise ratio is performed by evaluating the noise present at 

the guard-filter output. The ratio is established with respect to the nominal guard-signal 

level and also supposing that the noise measured in the guard channel is uniform over a 

bandwidth of 4 kHz. 

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

nominal guard level, together with the presence of interfering tones close to the guard 

channel. 

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

4.4 DESCRIPTION OF THE ALARM AND EVENT MESSAGES OF 

THE CHRONOLOGICAL REGISTER 

The alarms and events that are produced in the teleprotection link are stored in a register 

with the date and time they were produced. 

The alarm and event messages stored in the chronological register of the teleprotection 

system can be read by means of the Chronological register option of the corresponding 

OPU-1 terminal channel submenu, accessible from the Teleprotection by tones submenu of 

the Analog part submenu of the Monitoring menu. 

It is possible to select whether the information contained in the register is displayed in 

LOCAL time or UTC time. 

4.4.1 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. 
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• Bloqueo orden (A, B, C, D).  

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

following: 

❖ The command output circuits, protection side, are 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 having started up the terminal, 500 ms have elapsed without receiving guard 

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

❖ The guard and command tones are received simultaneously. 

• Manual blocking.  

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

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

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

the Analog part submenu of the Alignment help submenu. 

• Signal loss.  

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

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

command signal. 

❖  After the starting up of the terminal, 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 said threshold is specified from the Activation and deactivation cond. option of the 

Basic equipment 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. 

• Unblocking mode in command (A, B, C, D).  

This alarm is generated when the relay programmed for the unblocking signalling that 

corresponds to the command indicated is activated. 
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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 a RTC clock 

failure in the ABIT module. 

• Test failure.  

This alarm is generated when the automatic test is not correct. 

4.4.2 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.  

ABIT 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 ABIT module. 

➢ Local loop activated.  

Local-loop programming carried out. 

➢ Local loop deactivated.  

Local-loop deactivation carried out. 

4.5 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. 

4.5.1 Warnings 

Before putting a teleprotection equipment into service: 

1. Ensure that the ABIT and CDIT modules are suitably installed in the OPU-1 shelf. 

2. The ABIT and CDIT modules contain components that are sensitive to static electricity, 

so it is necessary to take certain precautions when handling them. 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 

ABIT and CDIT modules, as well as paying careful attention when configuring their 

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

4. High input impedance instruments should be used in order to perform measurements 

with the test points located at the front of module ABIT. 
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5. An instrument or tool of no more than 3 mm diameter should be used to activate the 

reset push-button that is accessible on the front of the ABIT module. 

4.5.2 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 4.2, INTERNAL JUMPERS AND THE 

SWITCH. Similarly, they can be consulted from the options Arrangement of ABIT jumpers 

and Arrangement of CDIT jumpers of the Teleprotection by tones submenu in the Analog 

part submenu of the Alignment help menu, of the OPU-1 Management System. 

In the case where the protection system to which the equipment is connected is active, it 

would be convenient to disconnect the terminals associated with the output relays used to 

activate the protections, in order to avoid undesired operations. 

4.5.3 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. During this process, the main processor check 

its internal memory, verify the contents of the configuration EEPROM memory and then 

perform the programming of the digital signal processing parameters. 

If, during the self-check process, the main processor detects any anomaly, then the 

corresponding error is registered. 

Once the self-check process ends, as far as the front-plate alarm 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, GENERAL 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 will 

perform an automatic 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. 
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4.5.4 Terminal programming 

With the PC connected to the OPU-1 terminal, program the configuration of the 

teleprotection terminal by tones by means of the corresponding option (channel of the 

OPU-1 terminal that corresponds) of the Teleprotection by tones submenu in the Analog part 

submenu of the Configuration menu, or acquire 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 of the option of the Files menu, once the information has 

been acquired from the same option. For more information see section 5.1, 

CONFIGURATION. 

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. 

4.5.5 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. 

In order to do this, the following check should be performed with the aid of a voltmeter: 

XMT test point on the  

ABIT module front plate 

260 mVrms 10% should be obtained for a 

modulation percentage of 20%. 

4.5.6 Reception levels 

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

sections 4.5.2 to 4.5.5 in the collateral terminal. The operations should be performed with 

the aid of a selective voltmeter, which is essential when the communication channel is 

shared with other services. Once the operations have been completed, the following checks 

should be performed: 

RCV test point on the  

ABIT module front plate 

210 mVrms 10% should be obtained for a 

modulation percentage of 20%. 
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4.5.7 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 on the ABIT module front plate 

should be as follows: 

GUARD RCV LED Illuminated. 

SIGNAL LOSS LED Off. 

GENERAL ALARM LED Off. 

4.5.8 Checking the command input/output circuits 

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

external cabling, activate the command inputs of the ABIT and CDIT modules and, by 

means of the State option of the corresponding OPU-1 terminal channel submenu, 

accessible from the Teleprotection by tones submenu in the Analog part submenu of the 

Monitoring menu, check that a mark appears in the INPUT CheckBoxes. 

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. In order to do this, use the tests points indicated earlier. 

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 to each command output are closed during command reception. 

Then, repeat the verification process for the command-input circuits of the remote terminal. 

4.5.9 Checking the relays 

Since some of the alarm or signalling 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. 
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4.5.10 Final adjustments 

Once the checks described in points 4.5.8 and 4.5.9 have been performed, the following 

operations should be carried out: 

➢ In the situation where the teleprotection equipment is blocked, then it should be 

unblocked. 

➢ Display the signal-to-noise ratio evaluated in the terminal. See section 4.3, DISPLAY OF 

SIGNAL/NOISE RATIO. 

➢ Set the periodicity of the automatic test. 

➢ Reset the transmitted and received command counters and the input and output 

activation counters using the Initializations option of the corresponding OPU-1 terminal 

channel submenu, accessible from the Teleprotection by tones submenu in the Analog 

part submenu of the Alignment help menu. 

➢ Reset the chronological register of the teleprotection system using the Chronological 

register option of the corresponding OPU-1 terminal channel submenu, accessible from 

the Teleprotection by tones submenu in the Analog part submenu of the Monitoring 

menu. 
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5 DESCRIPTION OF THE MANAGEMENT 

ASSOCIATED TO THE TELEPROTECTION 

SYSTEM 

The OPU-1 Management System incorporates the pages associated to the analog 

teleprotection system by tones. From these pages, the programming, configuration and 

monitoring are carried out in this system. The Management System is also an 

alignment help. 

5.1 CONFIGURATION 

5.1.1 Configuration of the OPU-1 terminal 

The programming and configuration of the teleprotection equipment consists in specifying a 

set of parameters in order to adjust its operation to the teleprotection requirements of 

the user. 

However, before programming the teleprotection equipment, the OPU-1 universal 

power-line carrier terminal in which it is contained must first be configured. 

If the PC is connected to the OPU-1 terminal, all the corresponding parameters can be 

acquired in each programming page by pressing the RETRIEVE CommandButton. The 

Files submenu of the System menu allows all the configuration and programming of the 

OPU-1 terminal to be acquired at once, being either from the terminal itself or a file. Once 

the information has been acquired, if communication exists between the computer and the 

OPU-1 terminal, it is possible to program it in the terminal from the same Files submenu. 

5.1.2 Configuration of the teleprotection system 

Once the OPU-1 terminal has been configured, the configuration of the teleprotection 

terminal should be carried out from the Analog configuration option of the Analog part 

submenu of the Configuration menu, selecting teleprotection by TONES (CHANNEL 1 

and/or CHANNEL 2). 
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Once the OPU-1 terminal has been configured with the teleprotection by tones option, in 

order to program it, the Teleprotection by tones submenu of the Analog part submenu of 

the Configuration menu must be accessed. 

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

parameters relating to the operation of the teleprotection using tones to be programmed, 

alarm relays included, 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 Teleprotection 

by tones submenu of the corresponding OPU-1 terminal channel of the Analog part 

submenu of the Alignment help menu. 

Teleprotection configuration 

The option Teleprotection gives access to a page containing various sections. 

The modules that are going to make up the teleprotection system must be selected from 

the TELEPROTECTION CONFIGURATION section, by means of the corresponding 

ListBox. The modules that appear available, if communication exists between the terminal 

and the PC, are ABIT and ABIT+CDIT. If ABIT+CDIT is selected, any number of commands 

lower or equal to four can be entered in the ListBoxes labelled NUMBER OF COMMANDS 

IN TRANSMISSION and NUMBER OF COMMANDS IN RECEPTION. If ABIT is selected, 

on the other hand, the number of commands is restricted to two. 

Once the number of commands has been introduced, the page loads once again, and a 

series of new sections appear, that are added to the existing ones. These sections allow 

quick access to all the controls required by the terminal for configuration. The function of all 

the sections that appear in the configuration page is explained below. 

Configuration of the operating mode in reception 

Once the number of commands in reception has been introduced, the page loads again 

and as many ListBox type controls labelled Reception operation mode as the number of 

commands introduced in reception appear in the Teleprotection configuration section. The 

commands are identified as A, B, C and D. 

Each ListBox allows normal mode, telesignalling mode and unblocking mode to be 

selected. 
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When telesignalling mode is selected, the command outputs can only be programmed with 

the option Whilst receiving command. Also, in order to achieve the functionality sought with 

telesignalling, in the remote teleprotection terminal the command inputs should be 

programmed with the option Whilst command is present. 

In this way, if any command output with an option other than Whilst receiving command has 

been configured, it is not possible to select telesignalling in the ListBox. After the attempt, 

the web application will give a warning message saying: “To choose the telesignalling mode 

it is necessary for the output-relay activation to have been programmed to take place whilst 

receiving command. Do you want the application to make the changes for you?". It must be 

answered with either Accept or Cancel. 

If the answer is negative, the application will not carry out any modifications. If on the other 

hand the answer is affirmative, the application will modify the corresponding options and 

select telesignalling in the ListBox. 

When the unblocking mode is selected, the page loads again and, below the operating 

mode in reception configuration, various TextBox type controls appear, and the 

corresponding Command unblocking CheckBoxes appear, in the Relays option of the 

Teleprotection by tones submenu. 

The timing for the activation of the relays that are to be configured for the Command 

unblocking function is programmed in the TextBox labelled RELAY ACTIVATION DELAY. 

The value to be programmed is between 30 and 200 ms. 

The activation time of the relays that are configured for the Command unblocking function 

is programmed in the TextBox labelled RELAY ACTIVATION TIME. The value to be 

programmed is between 10 and 2500 ms. 

Command input configuration 

An assignment table appears in this section in which each CheckBox represents a 

Command/Input combination. The rows correspond to the commands and the columns to 

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

I4. I3 and I4 inputs and C and D commands are not shown in the table if ABIT has been 

selected in the TELEPROTECTION MODULES ListBox. 
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It is not possible to assign the same input to more that one command. However, it is 

possible to assign up to two inputs to the same command. In this case, a new section 

appears identified as DECISION LOGIC OF INPUTS FOR TRANSMISSION OF 

COMMAND which 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. 

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

commands is fixed and is shown in an explanatory table. 

Command input parameters 

In this section three controls appear, one for each command, that allows the timing 

behaviour of the trip signals to be programmed in the terminal. 

The TextBoxes labelled ADDITIONAL TIMING allow the terminal 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 ListBoxes labelled COMMAND TRANSMISSION MODE allow 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 TextBoxes labelled COMMAND DURATION are associated to the command duration 

mode that has been configured and allow 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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Command output configuration 

In this section the assignment of the command-output relays can be programmed. An 

assignment table is shown for this purpose, in which each CheckBox represents a 

Command/Relay combination. The rows correspond to the commands, and the columns to 

the output relays. The relays are identified as O1, O2, O3 and O4, and the commands as A, 

B, C and D. O3 and O4 relays and C and D commands are not shown in the table if ABIT 

has been selected in the TELEPROTECTION MODULES ListBox. The same relay cannot 

be assigned to more than one command and a command cannot have more than two 

relays assigned to it. 

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

the commands is fixed and is shown in an explanatory table. 

Command output parameters 

Two controls appear, one for each command, that allow the activation time of the 

command-output relay to be programmed in the terminal. 

The ListBoxes labelled OUTPUT DURATION MODE allow the mode in which the activation 

of the output relays take place to be selected for each command. There are four possible 

ways: 

➢ Whilst receiving command. 

➢ Prolonged. 

➢ Limited. 

➢ Fixed duration. 

The TextBoxes labelled ACTIVATION TIME OF COMMAND-OUTPUT RELAY are 

associated to the relay activation mode that has been configured and allow the exact time 

during which the output relay activation will take 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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Transmission frequency programming 

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

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

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

command are shown. 

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

that appear. Each of the possible transmission tones are shown for from one to three 

commands. On the other hand, with four commands only the tones corresponding to the 

transmission logic selected are shown. 

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 should be selected first. It is 

important to note that the selection of these times does not cause them to be programmed, 

as this must be effected in the remote terminal. The transmission times are selected by 

means of the ListBoxes for this purpose and can be any of the three provided: 7 ms, 15 ms 

or 25 ms. 

Once the transmission times have been selected, that should be programmed in the remote 

terminal, the transmission frequencies should be introduced. The OPU-1 Management 

System provides an aid that consists 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 one he considers to be most suitable. 

In the case of the teleprotection, the frequencies selected are represented in the 

transmission band together with the other options. A different colour is associated to each 

tone. 

The introduction of frequencies can be started with any one of the signals. After each input 

of frequencies, the set available for the following tone is smaller because of having to 

eliminate harmonic signals and those imposed by filter discrimination. A situation could 

occur where there are no frequencies available for a particular assignation. In this case, the 

text “No frequencies available for selection” appears in the list of available frequencies and 

the user should act accordingly. 
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To ensure that the link functions correctly, the transmission frequencies selected in this 

subsection must coincide with the reception frequencies programmed for each of the 

signals in the remote terminal. 

When four commands have been programmed, in the section TRANSMISSION 

FREQUENCIES that appears, the SCHEME ListBox for the selection of the transission 

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 a 2+2 combination, that is to say, two independent sets of commands, two of which 

have priority over the others. 

However, if the same configuration as in reception is required, the CommandButton COPY 

FROM RECEPTION CONFIGURATION can be used. 

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 OPU-1 channel. 

Next, the controls for the programming of the receive frequency and transmission time 

associated to 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 channel. 

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. 

The possible transmission times are: 7 ms, 15 ms or 25 ms. The value of 15 ms is adopted 

by default. 

As the transmission time conditions the detection-filter bandwidth, the time that is chosen 

must be coherent with the number of commands to be transmitted. TABLE 2 shows the 

relation between the bandwidth at 3 dB and the transmission time. 
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TABLE 2 Relation between the bandwidth and the transmission time 

Transmission time 
(ms) 

Bandwidth at 3 dB 
(Hz) 

7 300 

15 100 

25 50 

The choice of transmission times therefore conditions the set of reception frequencies that 

are available for guard and command signals, as well as the set of remote–terminal 

transmission frequencies. 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 an advice window on which is written: "Change of 

bandwidth incompatible with the programmed frequencies. Do you want to enter 

frequencies again?". The user must respond Accept 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, whereas the reprogramming of the transmission frequencies 

should be carried out in the remote terminal. 

To program the reception frequency is to program the central frequency of the detection 

filter of each signal in particular. Therefore, it is not possible to assign the same frequencies 

to various signals. 

The introduction of the reception frequencies is effected in the same way as in the 

TRANSMISSION FREQUENCIES subsection for the transmission frequencies. 

Programming a frequency at "0" is equivalent to cancelling the detection filter of the signal 

in question. 

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

options. When reprogramming frequencies, it is advisable to return all the frequencies to "0" 

and then program them all again. 

However, if the same configuration as in transmission is required, the CommandButton 

COPY FROM TRANSMISSION CONFIGURATION can be used. 
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Other parameters 

When the user requires that the terminal execute the automatic test, the periodicity of this 

test must be input, in hours, in the first TextBox. Any value no greater than 24 hours can be 

used. The timing is cancelled when the value 0 s is programmed in the TextBox h. 

The second TextBox allows the activation threshold of the low signal-to-noise ratio alarm, to 

be specified, and the third TextBox, its de-activation threshold. 

Programming/Retrieval of all parameters 

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

terminal at any time or be acquired from it by means of the PROGRAM CommandButton or 

the RETRIEVE CommandButton. 

If, once the RETRIEVE CommandButton has been pressed, a warning window appears 

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

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

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

programmed and configured again. 

Teleprotection relay configuration 

The relay configuration of the teleprotection modules must be carried out from the Relays 

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

channel, of the Analog part submenu of the Configuration menu. Once selected, an 

assignment table appears in which each CheckBox represents a Signalling and/or 

Alarm / Relay combination. The rows correspond to all the signalling and/or alarm 

possibilities and the columns to the relays of the terminal. The relays are identified from 1 to 

9. Relays 6 to 9 are not shown in the table if ABIT has been selected in the 

TELEPROTECTION MODULES ListBox. 

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: Receiver blocking, Signal loss, Low Signal/Noise ratio, Incorrect guard 

signal level, Local test failure, Device error and CDIT card out. 
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➢ Unblocking signalling of command, should the operation mode selected in reception be 

unblocking. 

It should be borne in mind, however, that it is not possible to configure a relay for both 

signalling and alarm. 

The relay timing is programmed by introducing 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 fulfill the established 

condition during the time programmed. 

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

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

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

to say, contacts C and N.O. are closed. 

5.2 SOFTWARE UPDATING 

In this menu, if the terminal is programmed with the teleprotection by tones option, the ABIT 

option of the corresponding channel or channels of the OPU-1 terminal appears. 

When the screen associated to the ABIT option is accessed, the user, with an 

ADMINISTRATOR profile, can monitor the current version of software and firmware of the 

module and the checksum, and update it. 

This updating must be carried out according to the instructions of the DIMAT technical 

department. 

Each parameter has a PROGRAM CommandButton associated to it. When pressed, an 

Upload window of Windows appears where the disk unit and directory containing the file 

must be selected. 

Once the file has been updated, the web application will give a warning message saying: 

"To carry out the changes, reset the module. Do you want to reset it now?." 

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

negative, the application will not carry out any modifications. If, on the other hand, the 

answer is affirmative, the ABIT module resets and new parameters are programmed 

without affecting the operation of the terminal in any way. 
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5.3 MONITORING 

In this menu, if the terminal has been programmed with the teleprotection by tones option, 

the Teleprotection by tones submenu appears in the Analog part submenu. This submenu 

folds down into one or two submenus, of the corresponding OPU-1 terminal channel or 

channels, and allow the teleprotection terminal by tones to be monitored by means of the 

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

Each page also has a MONITORING STATE indicator, except for the page associated to 

the Chronological register. When the indicator is green it means that the data of the screen 

is correct. 

5.3.1 Teleprotection Signal/Noise ratio 

The page associated to this option displays the signal-to-noise ratio referred to a 

4 kHz-band signal with the modulation percentage programmed in the guard tone in a 

TextBox and in a bar-type analog indicator. It also indicates whether an alarm for low 

signal-to-noise ratio and/or signal loss exists. 

5.3.2 State 

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

whilst the other two shows the state of the command inputs and outputs and that of the 

commands. 

The section Display of transmitted and received command counters shows the state of the 

transmitted command counters and received command counters by means of the TextBox 

associated to each command and labelled XMT and RCV. Commands C and D are not 

shown if the CDIT module is not installed in the terminal. 

The section Display of input and output activation counters shows the number of activations 

associated to the command inputs and outputs by means of the TextBox labelled INPUTS 

and OUTPUTS, respectively. Inputs I3 and I4 and outputs O3 and O4 are not shown if the 

CDIT module is not installed in the terminal. 

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. 
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5.3.3 Display of alarms 

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

teleprotection terminal by tones alarms. 

In the page, each alarm has associated a control in the form of a LED which 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 terminal blocks due to any of the 

following: 

❖ The output circuits, protection side, are blocked from the Management System.  

The said blocking is specified from the Output blocking option of the Teleprotection 

by tones submenu of the corresponding OPU-1 terminal channel of the Analog part 

submenu 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. 

❖ After having started up the terminal, 500 ms have elapsed without receiving guard 

signal. 

❖ The guard and command tones are received simultaneously.  

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

ABIT module light up. 

• Signal loss.  

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

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

command signal. 

❖ After the starting up of the terminal, no signal is received for more than 500 ms.  

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

ABIT module light up. 

• 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 said threshold is specified from the Activation and deactivation conditions option of 

the Basic equipment submenu of the Configuration menu.  

When this alarm activates, the LED TERMINAL ALARM of the ABIT module lights up. 
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• 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 LED GUARD RCV of the ABIT module goes out and the 

LED TERMINAL ALARM 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 LED GUARD RCV of the ABIT module goes out and the 

LED TERMINAL ALARM lights up. 

• Automatic test failure.  

This alarm is generated when the automatic test is not correct.  

When this alarm activates, the LED TERMINAL ALARM of the ABIT module lights up. 

• Device failure.  

This alarm is generated when the ABIT module detects a failure in the hardware due to 

a failure of FLASH or EEPROM memory or RTC device.  

When this alarm activates, the LED TERMINAL ALARM of the ABIT module lights up. 

• CDIT card out.  

This alarm is generated when the CDIT module is not installed in the terminal and more 

than two commands have been programmed.  

When this alarm activates, the LED TERMINAL ALARM of the ABIT module lights up. 

• Manual blocking.  

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

Management System.  

The said blocking is specified from the Output blocking option of the Teleprotection by 

tones submenu of the corresponding OPU-1 terminal channel of the Analog part 

submenu of the Alignment help menu.  

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

module light up. 

• Erroneous configuration data.  

This alarm is generated when the ABIT module has finished the self-check process 

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

configuration parameters.  

When this alarm activates, the LED TERMINAL ALARM of the ABIT module lights up. 
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5.3.4 Chronological register 

The operation one wishes to carry out, that is to say, consult (retrieve), deletion (delete) 

or generating a file (save) can be selected by means of the corresponding OPERATION 

CommandButton. 

Before consulting the register, different 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 to say, by date and hour or 

chronologically, beginning with the last. 

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 year in full 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 appears on the screen 

for the introduction of the number of registers. 

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

displayed in LOCAL time or UTC time. 

Once all the monitoring parameters have been indicated, the register is downloaded by 

means of the RETRIEVE CommandButton. A short description is given of each alarm and 

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

In the list area of registers a TextBox can be seen that shows the total number of registers, 

and below this, the list of all the events and/or alarms that fulfill all the selection criteria 

indicated. If this list is longer than the space available a scroll bar appears that allows all 

the registers to be examined. 

By means of the SAVE CommandButton a text file is generated that contains all the 

elements of the chronological register. When pressed, a Save file window is opened in 

Windows, 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 register, the DELETE CommandButton must be pressed. 
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5.4 ALIGNMENT HELP 

This menu, as its name suggests, is to help the user to put the local terminal into service. 

If the terminal has been programmed with the teleprotection by tones option, the 

Teleprotection by tones submenu in the Analog part submenu appears in this menu. When 

accessed, the options relating to the arrangement of ABIT and CDIT modules jumpers 

appear. A submenu of the corresponding OPU-1 terminal channel also appears from which 

it is possible to access the options Initializations, Loops, Output blocking, Tests, Command 

transmission and Input activation. 

5.4.1 Arrangement of ABIT jumpers 

This option is divided into two sections. The first is used to display the position of 

microswitch CM1 to establish the operation channel of the teleprotection module, and the 

position of jumper J14 to establish that the activation logic of all the command input circuits 

be by the presence or absence of power supply. The second section is used to display 

which position the jumpers of the ABIT module should be in, according to the nominal 

voltage applied to the command input circuits 1 and 2. 

Channel selection is carried out by means of a ListBox type control. There is a ListBox for 

the selection of the activation logic, which makes it possible to select whether the activation 

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

CommandButton is pressed, a display screen appears showing the corresponding position 

of the CM1 microswitch and that of jumper J14 in the module. 

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

These two ListBoxes allow the selection of the nominal voltage to be applied to be of 24, 

48, 110 or 220 VDC. In the ListBox VERSION (HARDWARE) the corresponding module 

version should be selected. When the VIEW CommandButton is pressed, a display screen 

appears showing the corresponding position of the jumpers in each case according to the 

module version. 

5.4.2 Arrangement of CDIT jumpers 

The function of this page is similar to the previous one, but relates to the CDIT module, and 

therefore refers to the configuration of the jumpers of the CDIT module according to the 

nominal voltage applied to the command input circuits 3 and 4 according to the module 

version. 



OPU-1 

UNIVERSAL POWER-LINE CARRIER SYSTEM TYPE OPU-1 

ABIT & CDIT - TONES Web version 1.7 - Rev 3  (January 2021) 

54/60 

The activation logic of the said circuits is given by the configuration established in the ABIT 

module. 

5.4.3 Initializations 

This option can be used by an ADMINISTRATOR profile user to carry out a teleprotection 

terminal reset without having to use the button on the front-plate, to load a programming in 

the equipment by default and set the transmission and reception command counters and 

the input and output activation counters to zero. 

The reset of the terminal and the loading of a programming by default are carried out by 

means of the corresponding PROGRAM Commandbutton. 

As far as the command counters are concerned, there are two CheckBox which allow the 

transmitted command counter and received command counter for each command to be 

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

the PROGRAM CommandButton. 

As far as the number of activations counters are concerned, there is a CheckBox 

associated to each command input and output circuit. Once the counters have been 

selected, the reset can be carried out by means of the PROGRAM CommandButton. 

5.4.4 Loops 

This option gives access to a page from which, the ADMINISTRATOR profile user, can 

program a loop. 

The loop has already been described in section 2.6, TEST DEVICES. Therefore, this 

section only deals with how to carry out programming. 

Before carrying out a loop, the command outputs should be suitably treated in order to 

make sure that no undesired output activation takes place. 

In order to carry out a 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 last 10 s, 30 s, 1 min, 10 min or 20 min or be established as 

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

associated to it indicates the opposite action, that is to say, STOP, in order to deactivate 

the loop without having to depend on the established duration, if desired. 

5.4.5 Output blocking 

This option gives access to a page from which, the user with ADMINISTRATOR profile, can 

program a blocking of the command outputs, protection side. 

To program a blocking, the duration of the blocking must be selected in the BLOCKING 

DURATION ListBox and then the PROGRAM CommandButton pressed. 

Blocking can last up to 10 s, 30 s, 1 min or 10 min or be established as permanent. 

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

associated to it indicates the opposite action, that is to say, FINISH, in order to unblock the 

outputs without having to depend on the established duration, if desired. 

5.4.6 Tests 

This option gives access to a page from which, the ADMINISTRATOR profile user, can 

program an automatic test. 

In order to carry out the test, it is only necessary to press the PROGRAM CommandButton. 

The result of the test, correct or failure, is indicated by a thick in the corresponding 

Checkbox. 

5.4.7 Command transmission 

This option gives access to a page from which, the ADMINISTRATOR profile user can 

force the transmission of the desired command. 

In order to carry out a command transmission, it is necessary to select the CheckBoxes 

associated to the desired commands, to select the command transmission duration in the 

XMT COMMAND DURATION ListBox and then to press the PROGRAM CommandButton. 

The command transmission duration can last 10 s, 30 s, 1 min or 10 min or be established 

as permanent. 

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

associated to it indicates the opposite action, that is to say, STOP, in order to deactivate 

the command transmission without having to depend on the established duration, if desired. 
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Before carrying out a test of this type, the command transmission should be suitably 

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

remote terminal or in the terminal itself if a loop has been established. 

5.4.8 Input activation 

This option gives access to a page from which, the ADMINISTRATOR profile user, can 

force the activation of the command inputs and check, from the Monitoring menu, whether 

the said activation has brought about the transmission of the desired command. 

In order to activate the inputs, the CheckBox associated to the desired inputs must be 

ticked, the duration of the activation selected in the INPUT ACTIVATION DURATION 

ListBox and then the PROGRAM CommandButton pressed. The activation of the inputs 

can last 10 s, 30 s, 1 min or 10 min or be established as permanent. 

Inputs I3 and I4 are not shown in the page if the CDIT module is not installed in the 

terminal. 

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

associated to it indicates the opposite action, that is to say, STOP, in order to carry out the 

deactivation without having to depend on the established duration, if desired. 

Before carrying out a test of this type, the command transmission should be suitably 

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

remote terminal or in the terminal itself if a loop has been established. 
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FIGURE 8 ABIT block diagram 
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FIGURE 9 CDIT block diagram 
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FIGURE 10 ABIT module front view 
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FIGURE 11 CDIT module front view 

 


