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1. Introduction 

1.1 Features 

• Recording capability of up to 16 current or voltage waveforms and 16 logic digital 
signals 

• The length of a recording is set by the user in a range determined by the amount of 
memory available and the number of analogue inputs used 

• The number of recordings depends on the sampling frequency, length of recordings 
and number of analogue inputs 

• The recording can be triggered by one or several of the alternatives listed below: 
- triggering on the rising or falling edge of any (or several) of the digital inputs 
- triggering on an adjustable level of overcurrent, overvoltage or undervoltage 
- manual triggering via MMI 
- triggering via serial communication or via a parameter 
- periodic triggering 

• Adjustable pre-triggering time for pre-fault analysis 
• The recorder has three operation modes: saturation, overwrite and extension 

1.2 Application 

This document specifies the function of the transient disturbance recorder 
MEDREC16 used in products based on the RED 500 Platform. 

MEDREC16 is used for recording the current and voltage waveforms as well as the 
status data of internal IEC 61131-3 -based logic signals and digital inputs connected to 
the relay terminals. The maximum number of analogue inputs as well as that of logic 
signals is 16. 
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Figure 1. Function block symbol of MEDREC16 
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1.3 Input description 

Name Type Description 
IL1 SINT Analogue input 

IL2 SINT Analogue input 

IL3 SINT Analogue input 

Io SINT Analogue input 

Iob SINT Analogue input 

Uo SINT Analogue input 

U1 SINT Analogue input 

U2 SINT Analogue input 

U3 SINT Analogue input 

U12 SINT Analogue input 

U23 SINT Analogue input 

U31 SINT Analogue input 

U12b SINT Analogue input 

IL1b SINT Analogue input 

IL2b SINT Analogue input 

IL3b SINT Analogue input 

BI1 BOOL Digital input for logic signal 

BI2 BOOL Digital input for logic signal 

BI3 BOOL Digital input for logic signal 

BI4 BOOL Digital input for logic signal 

BI5 BOOL Digital input for logic signal 

BI6 BOOL Digital input for logic signal 

BI7 BOOL Digital input for logic signal 

BI8 BOOL Digital input for logic signal 

BI9 BOOL Digital input for logic signal 

BI10 BOOL Digital input for logic signal 

BI11 BOOL Digital input for logic signal 

BI12 BOOL Digital input for logic signal 

BI13 BOOL Digital input for logic signal 

BI14 BOOL Digital input for logic signal 

BI16 BOOL Digital input for logic signal 

BI_USED WORD Bit mask of used digital inputs 

EXT_TRG BOOL (pos. edge) External triggering 

RESET BOOL (active high) Reset memory input 
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1.4 Output description 

Name Type Description 
TRG BOOL (pos. edge) Indication of a triggering taken 

NUM_RECS UINT Count of recordings in the recording 
memory 

ERR BOOL (active high) Indication of a configuration error 
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2. Description of operation 

2.1 General 

The transient disturbance recorder MEDREC16 can record 16 signal types of the 
analogue channels of the relay and the status values of digital input signals connected 
to the inputs BI1...BI16. The analogue inputs are recorded as instantaneous values and 
converted to primary peak value units1. The recordings can be uploaded with  
a DR-Collector tool, which converts the data to a COMTRADE format (refer to 
section “Uploading”). 

The digital inputs are sampled once per task execution of the recorder. In the upload 
program the latest digital values are repeated so that the analogue and digital samples 
correspond to each other. The external digital signals are first sampled by the digital 
I/O cards and the synchronisation with the analogue inputs depends on the filter time 
of the digital inputs. If the filter time is approximately as long as the task interval, the 
analogue values and external digital values will correspond to each other. 

2.2 Configuration 

The transient disturbance recorder is configured with the Relay Configuration Tool. 

At the rated network frequency of 50 Hz, the recorder can only be configured to the 
task interval of 10 ms (at 60 Hz 8.33 ms). A configuration error is generated in case of 
any other task interval. 

Each of the 16 analogue inputs of the recorder has its own signal type that can be 
connected to it. For example, only the signal IL1 can be connected to the IL1 input of 
the recorder. If certain signal types are not present, the corresponding inputs are left 
unconnected and these inputs are not recorded. Also a connected input can be left out 
of the recording via the parameter “AI chs used” (see “Selection of recorded analogue 
inputs”). The names of the analogue intputs are fixed, but they can be viewed via the 
“AI texts” menu. 

Any external or internal digital signals (type BOOL), such as the start and trip signals 
from protection function blocks or the external digital inputs of the relay, can be 
connected to the digital inputs. The digital outputs of the function blocks in the same 
program can be connected directly to the inputs of the recorder, whereas the digital 
outputs of the function blocks from other tasks are connected to the recorder by global 
variables. It should be noted, however, that in some cases the use of global variables 
will cause a delay to the signal. The delay will not be more than the task execution 
interval of the slower one of the two tasks. Moreover, if a digital signal from a 5 ms 
task is connected to the recorder, it should be ensured that the signal will stay active 

                                                      
1 In products with the revisions D and E of MEDREC16, signals from derivative sensors such 
as Rogowski coil are recorded as derivative signals as sampled originally by the relay 
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for at least 10 ms. For example the protection function blocks provide pulse width 
settings that can be used to set the minimum pulse widths of the start and trip outputs. 

The standard logic functions (AND, OR, etc. ports) can be used to form any kind of 
boolean functions from the digital signals. If a digital input is only used to trigger the 
recorder, several digital inputs can be combined to one digital input, provided the 
digital inputs are first connected via the R_TRIG function block and then combined by 
the OR function (see Figure 2 below). This kind of connection preserves the rising 
edges of the signals, so that the digital input configured to rising edge active can be 
used to trigger the recorder. 

 

Figure 2. Combining several triggering sources to one digital input 

The status values of all digital inputs are recorded, including those of the inputs not 
connected. The information which inputs are actually connected is forwarded to the 
upload program by writing a constant to the BI_USED input, the bits of which 
indicate the digital inputs used. This value is seen directly in the parameter “BI chs 
used”. The BI_USED input is 65535 by default, which indicates that all the digital 
inputs are connected. The default value applies when nothing is connected to the input 
BI_USED. The names of the digital inputs can be set in the “BI texts” menu of the 
Relay Setting Tool. 

Note! 

Complicated calculations can be avoided by writing the constant to the BI_USED 
input in binary format. For example, if the inputs BI1, BI2 and BI4 are connected, the 
constant is WORD#2#1011 (see Figure 3 below). 
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Figure 3. Example of the usage of the BI_USED input 

EXT_TRG is a rising edge sensitive external trigger input. The only difference 
between a digital input which is set to rising edge sensitive and EXT_TRG, is that the 
EXT_TRG input is not recorded. The push-button F on the front panel of the relay 
controls the parameter F001V021, which is activated for a short time when the button 
is pressed and can thus be used to trigger the recorder, provided the parameter is 
connected to the EXT_TRG input. 

The outputs of the recorder can be used to control the alarm indication LEDs of the 
relay. For example, if the NUM_RECS output of the recorder is connected to the NE 
function, which is a standard function block that compares whether the inputs are not 
equal, and zero to another input of the NE function, and the output of NE is connected 
to a non-latched alarm indication LED control, the LED indicates whether there are 
any recordings left in the recorder (see Figure 4 below). 

  

Figure 4. Example of configuring the outputs of the recorder to control the 
indication LEDs; indication of the existence of a recording 

The TRG output generates a pulse when the recorder triggers. The output will be 
TRUE only for one task interval. In all other times the output will be FALSE. If the 
recorder is blocked, for example due to full memory, the TRG-output will not activate 
even if any of the triggering reasons would occur. 
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A configuration error is generated if the connected analogue input is not correct or if 
the task interval is other than 10 ms. The operation of the recorder is halted and the 
ERR output is activated in those cases. 

2.3 Setting the recorder identification 

The identification number and the textual name of the recorder can be set via the 
parameters “Identification” and “Main header” (for example the station name) in the 
“General input” menu. The main header can be 15 characters long. The header and the 
identification number are included in the recording file produced by the upload 
program (refer to section “Uploading”). 

2.4 Selection of recorded analogue inputs 

Each analogue input has its own signal type that can be connected to it. The recorded 
inputs are selected by the bits of the parameter “Al chs used” (see table below). If the 
input is not connected but the corresponding bit is set in the parameter, the bit is reset 
immediately. By default, all the connected signals are recorded and the bits of the 
parameter “Al chs used” indicate which inputs are connected. If the parameter is 
changed, all the recordings in the memory are reset. 
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Selected input Weight factors for the 

parameter "AI chs used" 
IL1 1 

IL2 2 

IL3 4 

Io 8 

Iob 16 

Uo 32 

U1 64 

U2 128 

U3 256 

U12 512 

U23 1024 

U31 2048 

U12b 4096 

IL1b 8192 

IL2b 16384 

IL3b 32768 

 

Tip: 

The parameter "AI chs used" can be written as max value 65535 in order to find out 
which analoque channels are connected to MEDREC16 in the current configuration. 

2.5 Triggering alternatives 

The recording can be triggered by any (or several) of the alternatives listed below: 

• triggering on the rising or falling edge of any (or several) of the digital inputs 
BI1...BI16 

• triggering on overcurrent, overvoltage or undervoltage 
• manual triggering via menu, with the push-button F on the front panel (if 

configured), or by other means via the EXT_TRG input 
• triggering via serial communication or via a parameter 
• periodic triggering 
Regardless of the triggering type, each recording generates the event E31 and an 
indication "MEDREC16:TRIGGER" will appear on the local MMI. The triggering 
time and reason are included in the recording. 
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2.5.1 Triggering by digital inputs 

The digital signals can be formed from the start, trip and block signals of the function 
blocks with the relay configuration tool. A change in the status of a monitored signal 
triggers the recorder according to the configuration and settings. Triggering on the 
rising edge of a digital input signal means that the recording sequence starts when the 
input signal is activated. Correspondingly, triggering on the falling edge means that 
the recording sequence starts when the active input signal resets. 

A digital input is used as a triggering source if the corresponding bit is set in the 
parameter “BI enable”. An input is taken into use by adding the corresponding weight 
factor to the parameter value. The bits of the parameter “BI mode” control the edge 
activity of the triggering. If the bit is set, the input is rising edge active and if the bit is 
zero, the input is falling edge active. The weight factors of the inputs for the 
parameters “BI enable” and “BI mode” are given in the following table. 

Digital inputs Weight factors for 
BI enabled & BI mode 

BI1 1 

BI2 2 

BI3 4 

BI4 8 

BI5 16 

BI6 32 

BI7 64 

BI8 128 

BI9 256 

BI10 512 

BI11 1024 

BI12 2048 

BI13 4096 

BI14 8192 

BI15 16384 

BI16 32768 

 

2.5.2 Triggering by analogue inputs 

The trigger level can be set for triggering in an overcurrent, overvoltage or 
undervoltage situation. The inputs for overcurrent or overvoltage triggering are 
selected by the bits of the parameter “Over lim. Enab” and the inputs for undervoltage 
triggering by the bits of the parameter “Under lim. Enab” (see table below). The limit 
values are set via the corresponding parameters. Both the overvoltage and the 
undervoltage triggering can be active simultaneously for the same input. Should the 
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duration of the overcurrent or overvoltage condition exceed the set filter time, the 
recorder triggers. In case of undervoltage, the situation is considered to be a circuit-
breaker operation, and thus the recorder will not trigger even if the measured voltage 
falls below 5 % of the rated voltage of the relay during the filter time. The set filter 
time is common to all the analogue inputs. The value used for triggering is the 
calculated peak-to-peak value divided by two. 

Inputs for which triggering 
on overcurrent or 
overvoltage is active 

Weight factors for the 
parameter "Over lim. 
enab." 

Setting parameter for 
overcurrent or 
overvoltage limit 

IL1 1 Over limit ILx 

IL2 2 Over limit ILx 

IL3 4 Over limit ILx 

Io 8 Over limit Io 

Iob 16 Over limit Iob 

Uo 32 Over limit Uo 

U1 64 Over limit Ux 

U2 128 Over limit Ux 

U3 256 Over limit Ux 

U12 512 Over limit Uxy 

U23 1024 Over limit Uxy 

U31 2048 Over limit Uxy 

U12b 4096 Over limit U12b 

IL1b 8192 Over limit ILxb 

IL2b 16384 Over limit ILxb 

IL3b 32768 Over limit ILxb 

 

Inputs for which triggering 
on undervoltage is active 

Weight factors1) for the 
parameter "Under lim. 
enab." 

Setting parameter for 
undervoltage limit 

U1 64 Under limit Ux 

U2 128 Under limit Ux 

U3 256 Under limit Ux 

U12 512 Under limit Uxy 

U23 1024 Under limit Uxy 

U31 2048 Under limit Uxy 
1) Other weight factors are ignored 

2.5.3 Manual triggering 

The recorder can be triggered manually via the MMI or via serial communication by 
setting the parameter “Remote trigger” to “Trigger”. The recorder may also be 
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triggered manually by pressing the push-button F on the front panel, provided the 
global variable F001V021 has been connected to the EXT_TRG input of MEDREC16 
with the relay configuration tool (refer to section “Configuration”). 

If the manually triggered recording fails, for example due to full memory, the event E7 
will be generated and an indication "MEDREC16:TRIGGER failed" will appear on 
the local MMI. 

2.5.4 Periodic triggering 

Periodic triggering means that the recorder automatically makes a recording at certain 
time intervals. The interval can be adjusted with the parameter “Periodic time”. If the 
value of the parameter is changed, the new setting takes effect when the next periodic 
triggering occurs. Setting the parameter to zero disables the triggering alternative and 
the setting becomes valid immediately. If a new non-zero setting is wanted to be valid 
immediately, the parameter “Periodic time” should first be set to zero and then to the 
new value. The time remaining to the next triggering can be monitored via the 
parameter “Time to trigger” that counts downwards. 

2.6 Length of recordings 

The length of a recording is defined with the parameter “Record length”. According to 
the memory available, the number of analoque inputs used and the operation mode, 
the function block determines the possible number of recordings and reduces the 
defined length of a recording if needed. The number of recordings is written to the 
parameter “Max # records” and the validated length is updated to the parameter 
“Record length”. The fixed memory size allocated for the recorder is 100 kB, 
matching about 50 000 samples. 

The number of recordings can be calculated as follows: 

Nr = M / (L * (Nc * Ns + NB) + NH) 

where 

Nr Number of recordings (result must be rounded down to an integer) 
L Length of one recording in cycles (setting parameter) 
NC Number of recorded analogue inputs (defined by the parameter “AI chs 

used”) 
Ns Number of bytes for analogue data in a cycle (= 80) 
NB Number of bytes for binary signals in a cycle (= 8) 
NH Size of header information per recording in bytes (= 56) 
M Amount of memory allocated for the recorder (= 100 kB) 

For example the following combinations of recording length - number of recordings - 
number of analogue inputs are available (the given times are valid for the rated 
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network frequency 50 Hz, the values in parenthesis apply for 60 Hz network 
frequency): 

# recordings \ # inputs 1 3 10 
11) 1163 cyc. 

23.3 s (19.4 s) 

412 cyc. 

8.2 s (6.9 s) 

126 cyc. 

2.5 s (2.1 s) 

5 232 cyc. 

4.6 s (3.9 s) 

82 cyc. 

1.6 s (1.4 s) 

25 cyc. 

0.5 s (0.4 s) 

10 115 cyc. 

2.3 s (1.9 s) 

41 cyc. 

0.8 s (0.7 s) 

12 cyc. 

0.24 s (0.2 s) 
1) Available only in saturation mode, refer to section “Operation modes” 

2.7 Sampling frequencies 

The sampling frequency fs of the analogue inputs depends on the set rated frequency fn 
so that one fundamental cycle always contains 40 samples. This means that the 
sampling frequency is 2 kHz at the rated frequency of 50 Hz and 2.4 kHz at the rated 
frequency of 60 Hz. Since the internal digital values are sampled once per task 
execution and the task interval is fixed to 10 ms, the sampling frequency of digital 
signals is 100 Hz (120Hz at the rated frequency of 60Hz). 

The rated frequency fn of the relay or the feeder terminal is set via a dialogue box in 
the relay configuration tool. Both the rated frequency and the sampling frequency can 
be monitored via the “General info” menu. 

2.8 Pre- and post-trigger data 

The waveforms of analogue inputs are constantly recorded into the history memory of 
the recorder. The duration of the data preceding the triggering, i.e. the so-called pre-
trigger time, is adjustable in percent via the parameter “Pre-trg time”. The duration of 
the data following the triggering, i.e. the so-called post-trigger time, is the difference 
between the recording length and the pre-trigger time. Changing the pre-trigger time 
resets the history data and the current recording under collection. 

2.9 Operation modes 

2.9.1 Saturation mode 

In saturation mode, the captured waveform(s) cannot be overwritten by new 
recordings and the waveform capturing is stopped when the recording memory 
becomes full i.e. when the maximum number of recordings is reached (see Figure 5 
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below). In this case the event E1 is sent and when there is memory available again, the 
event E0 is generated. 

 

Figure 5. Recording memory usage in saturation mode 

In saturation mode, the setting "Record length" is adjusted by MEDREC16 so that the 
value of the parameter "Max # records" can be one, that is, the whole recorder 
memory can be used for a single recording to enable the maximum recording length 
(refer to section “Length of recordings”). 

Note that if the operation mode is changed to overwrite or extension mode while the 
parameter "Max # records" is one, the setting "Record length" is adjusted by 
MEDREC16 so that the parameter "Max #records" will be two. If the operation mode 
is later changed back to saturation mode, the value of the parameter "Max # records" 
remains as two if the "Record length" setting is not restored to the original value. 

2.9.2 Overwrite mode 

When the operation mode is “Overwrite” and the recording memory is full, the oldest 
recording will be overwritten by the pre-trigger data collected for the next recording 
(see Figure 6 below). Thus the recorder can store one recording less in overwrite mode 
than the “Max # records” parameter indicates. Each time a recording is overwritten, 
the event E3 is generated. The overwrite mode is recommended if it is more important 
to have the latest (newest) recordings in the memory. On the other hand, the saturation 
mode is preferred when the oldest recordings are more important. 
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Figure 6. Recording memory usage in overwrite mode 

In overwrite mode the setting "Record length" is adjusted by MEDREC16 so that the 
parameter value of "Max # records" must be at least two (refer to section “Length of 
recordings”). 

2.9.3 Extension mode 

In the extension mode a new triggering during an on-going recording interrupts the 
current recording and starts a new one. Accordingly, the former recording only 
contains the pre-trigger samples of the first triggering and the post-trigger samples up 
to the new triggering, whereas the new recording, which is called an extension to the 
first one, includes the post-trigger samples after the new triggering. Consequently, 
both the recordings will be shorter than the defined length, but all the samples between 
the pre-trigger time before the first triggering and the post-trigger time after the second 
triggering are covered by the two recordings. An extension recording is made only 
provided there is room for a new recording. If the memory becomes full, the last 
recording is always a full recording, i.e. it will not be interrupted by a new triggering 
during the post-trigger data collection. 

In other cases, i.e. when new triggerings do not occur during an on-going recording, 
the operation in extension mode is similar to that in saturation mode (see Figure 7 
below). 

Unlike in extension mode, new triggerings are not allowed in the saturation or 
overwrite mode before the previous recording is completed. However, if a new 
triggering follows the previous recording before all the pre-trigger samples are 
collected for the new recording, the triggering is accepted and the recording will be as 
much shorter as there were pre-trigger samples lacking. 

The extension recordings are combined to the previous recordings by the upload 
program. 
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Figure 7. Recording memory usage in extension mode 

In overwrite mode the setting "Record length" is adjusted by MEDREC16 so that the 
parameter value of "Max # records" must be at least two (refer to section “Length of 
recordings”). 

2.10 Exclusion mode 

In the exclusion mode, which is on when the value of the control parameter 
“Exclusion time” is >0, new triggerings are ignored if the triggering reason is the same 
as in the previous recording. The parameter “Exclusion time” controls how long the 
exclusion of the same type of triggerings is active after a triggering. The exclusion 
mode only applies to the analogue and digital channel triggerings, not to periodic and 
manual triggerings. 

When the control parameter “Exclusion time” is zero, the exclusion mode is off and 
there are no restrictions on the triggering types of successive recordings. 

The remaining exclusion time can be monitored via the output parameter “Exclusion 
time” in the “Output data” menu. 

2.11 Uploading 

The data of the disturbance recorder are uploaded with the DR-Collector Tool. The 
program only sees the oldest data in the recorder and the data can be either uploaded 
or deleted depending on the information included in the recording (see Figure 8 
below). Accordingly, the older recording must be uploaded or deleted before the 
newest recording can be read. The uploaded recording is valid even if the recorder is 
reset during the upload process. Refer to “Tools for Relays and Terminals, User’s 
Guide” (1MRS752008-MUM) for more information about the tool. 

The upload program converts the recording to a COMTRADE-file (IEEE Standard 
Common Format for Transient Data Exchange for Power Systems) that includes the 
used analogue and digital signals, channel names, recorder name and identification, 
sampling frequency and trigger information. The analogue signals are scaled to 
primary units. COMTRADE-files can be viewed by commercial evaluation programs 
able to process the COMTRADE-file format. 
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Figure 8. Recording memory usage during the upload process 

2.12 Resetting of recordings 

The recorder can be reset by any (or several) of the methods listed below: 

• by the RESET input of the function block 
• by setting the parameter F225M002 
• by setting the general parameter F001V013 
• by changing the recorded input setting via the parameter “AI chs used” 
• by changing the length of recordings 
• by pushing the push-buttons C + E simultaneously for over 5 s 
• by switching off the auxiliary voltage of the relay 
Resetting clears all the recordings from the memory, including a pre-trigger recording 
in progress. A recording that is being uploaded is not affected by the resetting except 
when the auxiliary voltage is switched off; this stops the upload process and resets the 
recording. 
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3. Parameters and events 

3.1 General 

• Each function block has a specific channel number. The channel for MEDREC16 
is 225. 

• The data direction of the parameters defines the use of each parameter as follows: 
Data direction Description 
R, R/M Read only 

W Write only 

R/W Read and write 

 

• The different event mask parameters (see section “Event masks”) affect the 
visibility of events on the MMI or on serial communication (LON or SPA) as 
follows: 
Event mask 1 (FxxxV101/102) SPA / MMI (LON) 

Event mask 2 (FxxxV103/104) LON 

Event mask 3 (FxxxV105/106) LON 

Event mask 4 (FxxxV107/108) LON 

 
For example, if only the events E3, E4 and E5 are to be seen on the MMI of the 
relay terminal, the event mask value 56 (8 + 16 + 32) is written to the “Event mask 
1” parameter (FxxxV101). 
In case a function block includes more than 32 events, there are two parameters 
instead of e.g. the “Event mask 1” parameter: the parameter “Event mask 1A” 
(FxxxV101) covers the events 0...31 and “Event mask 1B”(FxxxV102) the events 
32...63. 
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3.2 Setting values 

3.2.1 Control settings 

Parameter  Code Values  Unit  Default Data direction Explanation 
Remote trigger M1 0 or 1 2) - 0 W Remote triggering 

Reset memory M2 0 or 1 3) - 0 W Resetting of recording memory 

Record length M11 10...65535 cyc. 50 R/W Size of the recording memory in 
cycles 

Max # records M3 0...65535 - 0 R/M Maximum number of recordings 

# records M16 0...65535 - 0 R/M Number of recordings in memory

Pre-trg time V5 0...100 % 50 R/W Length of recording preceding 
the triggering 

Operation mode V3 0...2 1) - 0 R/W Operation mode of the recorder 

Exclusion time V2 0...86 400 s 0 R/W Time how long triggerings for the 
same reason are ignored 

1) Operation mode 0 = Saturation; 1 = Overwrite; 2 = Extension 
2) Remote trigger 0 = No trigger; 1 = Trigger 
3) Reset memory 0 = No reset; 1 = Reset 

3.2.2 Trigger settings 

Parameter  Code Values  Unit Default Data direction Explanation 
Over lim. enab. V8 0...65535 - 0 R/W Bit mask for analogue input 

over limit triggering 

Under lim. enab V9 0...65535 - 0 R/W Bit mask for analogue input 
under limit triggering 

AI filter time V20 0.000...60.000 s 0.050 R/W Filtering time for analogue 
input limit triggerings 

BI enable V6 0...65535 - 0 R/W Bit mask for digital input 
triggering enable 

BI mode V7 0...65535 - 0 R/W Bit mask for digital input 
triggering mode 

Periodic time V1 0...604 800 s 0 R/W Time between periodic 
triggerings 
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3.2.3 Trigger limits 

Parameter  Code Values  Unit Default Data direction Explanation 
Over limit ILx V10 0.00...40.00 x In 10.00 R/W Over limit for IL1, IL2 and IL3 

Over limit Io V11 0.00...40.00 x In 10.00 R/W Over limit for Io 

Over limit Iob V12 0.00...40.00 x In 10.00 R/W Over limit for Iob 

Over limit Uo V13 0.00...2.00 x Un 2.00 R/W Over limit for Uo 

Over limit Ux V14 0.00...2.00 x Un 2.00 R/W Over limit for U1, U2 and U3 

Over limit Uxy V15 0.00...2.00 x Un 2.00 R/W Over limit for U12, U23 and 
U31 

Over limit U12b V16 0.00...2.00 x Un 2.00 R/W Over limit for U12b 

Over limit ILxb V17 0.00...40.00 x In 10.00 R/W Over limit for IL1b, IL2b and 
IL3b 

Under limit Ux V18 0.00...2.00 x Un 0.00 R/W Under limit for U1, U2 and U3 

Under limit Uxy V19 0.00...2.00 x Un 0.00 R/W Under limit for U12, U23 and 
U31 

3.2.4 Event masks 

Parameter  Code Values  Unit Default Data direction Explanation 
Event mask 1 V101 0...2147483787 - 2147483787 R/W Event mask 1 for 

event transmission 

Event mask 2 V103 0...2147483787 - 2147483787 R/W Event mask 2 for 
event transmission 

Event mask 3 V105 0...2147483787 - 2147483787 R/W Event mask 3 for 
event transmission 

Event mask 4 V107 0...2147483787 - 2147483787 R/W Event mask 4 for 
event transmission 

3.2.5 General info 

Parameter  Code Values  Unit Default Data 
direction 

Explanation 

AI chs used M13 0...65535 - 65535 R/W Bit mask of recorded 
analogue inputs 

BI chs used M14 0...65535 - 65535 R Bit mask of recorded digital 
inputs 

Sampling rate M15 400...2400 Hz 2000 R Sampling frequency (Hz) 

Line frequency M19 10.00...60.00 Hz 50.00 R Nominal system frequency 

Identification M18 0...10000 - 0 R/W Station identification or unit 
number 

Main header M20 a 15-character 
string 

- Default header R/W Main header for recordings 
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3.2.6 BI texts 

Parameter  Code Values  Unit Default Data direction Explanation 
Text of BI1 M40 a 15-character string - BI1 R/W Text of digital input BI1 

Text of BI2 M41 a 15-character string - BI2 R/W Text of digital input BI2 

Text of BI3 M42 a 15-character string - BI3 R/W Text of digital input BI3 

Text of BI4 M43 a 15-character string - BI4 R/W Text of digital input BI4 

Text of BI5 M44 a 15-character string - BI5 R/W Text of digital input BI5 

Text of BI6 M45 a 15-character string - BI6 R/W Text of digital input BI6 

Text of BI7 M46 a 15-character string - BI7 R/W Text of digital input BI7 

Text of BI8 M47 a 15-character string - BI8 R/W Text of digital input BI8 

Text of BI9 M48 a 15-character string - BI9 R/W Text of digital input BI9 

Text of BI10 M49 a 15-character string - BI10 R/W Text of digital input BI10 

Text of BI11 M50 a 15-character string - BI11 R/W Text of digital input BI11 

Text of BI12 M51 a 15-character string - BI12 R/W Text of digital input BI12 

Text of BI13 M52 a 15-character string - BI13 R/W Text of digital input BI13 

Text of BI14 M53 a 15-character string - BI14 R/W Text of digital input BI14 

Text of BI15 M54 a 15-character string - BI15 R/W Text of digital input BI15 

Text of BI16 M55 a 15-character string - BI16 R/W Text of digital input BI16 

3.2.7 AI texts 

Parameter  Code Values  Unit Default Data direction Explanation 
Text of AI1 M60 IL1 - IL1 R Text of analogue input 1 (IL1) 

Text of AI2 M61 IL2 - IL2 R Text of analogue input 2 (IL2) 

Text of AI3 M62 IL3 - IL3 R Text of analogue input 3 (IL3) 

Text of AI4 M63 Io - Io R Text of analogue input 4 (Io) 

Text of AI5 M64 Iob - Iob R Text of analogue input 5 (Iob) 

Text of AI6 M65 Uo - Uo R Text of analogue input 6 (Uo) 

Text of AI7 M66 U1 - U1 R Text of analogue input 7 (U1) 

Text of AI8 M67 U2 - U2 R Text of analogue input 8 (U2) 

Text of AI9 M68 U3 - U3 R Text of analogue input 9 (U3) 

Text of AI10 M69 U12 - U12 R Text of analogue input 10 (U12) 

Text of AI11 M70 U23 - U23 R Text of analogue input 11 (U23) 

Text of AI12 M71 U31 - U31 R Text of analogue input 12 (U31) 

Text of AI13 M72 U12b - U12b R Text of analogue input 13 (U12b) 

Text of AI14 M73 IL1b - IL1b R Text of analogue input 14 (IL1b) 

Text of AI15 M74 IL2b - IL2b R Text of analogue input 15 (IL2b) 

Text of AI16 M75 IL3b - IL3b R Text of analogue input 16 (IL3b) 
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3.3 Measurement values 

3.3.1 Output data 

Parameter Code Values Unit Default Data direction Explanation 
Time to trigger O1 0...604 800 s 0 R/M Time remaining to the next 

periodic triggering 

Exclusion time O2 0...86 400 s 0 R/M Remaining exclusion time 

3.3.2 Events 

Code Weighting 
coefficient 

Default 
mask 

Event reason Event state 

E0 1 1 Recorder memory Not full 

E1 2 1 Recorder memory Full 

E3 8 1 Overwrite of recording On 

E7 128 1 Manual trigger Failed 

E31 2147483648 1 Recorder triggered On 
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4. Technical data 
Analogue channel triggering level: ± 2.5% of set value or ± 0.01 x In/Un 

Analogue channel triggering time: ± 10 ms 

Digital signal 1) synchronisation to: 

 analogue signals ± 10 ms 

 digital signals from other tasks + task time (min 10 ms) 2) 

Operation accuracies 

 digital signals from external inputs ± 20 ms 3) 

Configuration data Task execution interval: 10 ms 
at the rated frequency f/fn = 50 Hz 

1) from the same 10 ms task in which MEDREC16 is executed 
2) the signal is delayed 
3) with 5 ms filter time in the external digital input 
 

Technical revision history 
Technical 
revision 

Change 

D - 

E The “Identification” and “Main header” parameters in the menu “General info” and the 
digital input names in the menu “BI texts” can be set via both the MMI and the Relay 
Setting Tool, whereas in earlier revisions they could only be set via the Relay Setting Tool. 

The conversion factor values, which were provided as background information in earlier 
revisions, are no longer visible for the user. 

F Signals from derivative sensors such as Rogowski coil are recorded as original signals (not 
as derivatives as in earlier revisions of MEDREC16)  

G - 

H Configuration error event E5 deleted. A new event E7 indicating failed manual trigger 
added. Maximum recording length validation is dependent on the selected operation mode. 
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