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1 GENERAL

1.1 The instrument family

The digital relay and meters test system type DRTS66 is a programmable and autonmetic current and
voltage source, that permits for the automatic test of digital protection relays, such as those used in
Medium and High voltage networks, and of energy meters, power quality meters and transducers.

The test set can be controlled locally, without the connection to a PC, by means of a graphical
colour display, a keypad, a rotary switch and function keys. The unit can be controlled aso by and
advanced test software running on a PC.

Current and voltage amplifiers are linear, class AB types. this ensures the best, noiseless output
quality.

DRTS66 isthe top of a family, that includes also DRST64 (6 currents and 4 voltages), and DRTS34
(3 currents and 4 voltages).

In thefollowing, all specifications, unlessdifferently specified, apply to all models.

As compared to the former DRTS 6, the DRTS 66 version offers the following improvements:

. Current outputs. 6*32 A, instead of 6*15 A in DRTS6.

. Current power: 6*430 VA at 32 A, with respect to 6*80 VA at 15 A on DRTS6.

. Six voltages instead of 4, on the model DRTS 66.

. All outpus: 32 bit control; accuracy + 0.04% of reading + 0.015% of range. (one half with respect
to DRTS6). Thisimplies the capability of testing Class 0.1 energy meters.

. All outputs: Digital to Analog Converters operate at the sample frequency of 50 kHz, rather than
10 kHz: this ensures a superior waveform design and therefore a much better angle accuracy and
distortion control.

The following performances are not available on DRTS.6.

. Local control with a 5.7 in colour screen, plus digital wheel with switch, 12 input buttons and 5
function select buttons.

. Voltage outputs are isolated from current outputs.

. Frequency: each output is independently controlled.

. 12 digital inputs, up to 300 V, standard; 10 digital inputs, up to to 600 V, with the “Transcope”
option.

. 10 analog inputs “Transcope” option, up to 600 V.

. Extended diagnostic features, data logging.

. Pen drive interface, to upload or download test parameters and results.

. ETHERNET interface to the PC.

The test bench is housed in a case 3 U high, that contains. the power supply, the interface circuits,
the control boards, the voltage and current amplifiers. The set is housed into an auminium
container with handle for ease of transportation; the instrument is supplied with a plastic bag for
protection during transit.

The TDMS software, running on the P.C., allows the user to:

. Control al current and voltage outputs, for the ssmulation of all types of faults: in particular, faults
that are produced on a distribution network with the neutral connected to ground;

. Change the output in aramp or step mode;
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. Define the state of inputs and outputs between two fault ssimulations;
. Simulate complex evolution, with faults that change during the test.

The followings are the pictures of the front and of the rear of DRTS 66.

WIMAHY DUTPUTE NEASURE OHATAL - ASALDG INFUTE
A 41 e 3 (="} [ O iR iRy

DRTS66 FRONT VIEW

DRTS 66 REAR VIEW (3 PANELYS)

1.2 Options

There are many options available for DRTS 66: they are described in detail on chapter 4.

1.3 TDMS, the software for DRTS 66

All controls of the instrument are performed by the software TDMS, which is described in
document MSE10015. With TDMS, it is possible to test the relays of the following table, plus:
transducers, energy meters, quality meters.

RELAY TYPE [EEE NO
DISTANCE RELAY 21
SYNCHRONIZING DEVICE 25
UNDER/OVER-VOLTAGE RELAY 27/59
DIRECTIONAL POWER RELAY 32
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UNDERCURRENT —UNDERPOWER RELAY 37
FIELD RELAY 40
REVERSE PHASE CURRENT RELAY 46
PHASE SEQUENCE VOLTA GE RELAY 47
INCOMPLETE SEQUENCE RELAY 48
INSTANTANEOUS OVER-CURRENT RELAY 50
INVERSE TIME OVER-CURRENT RELAY 51
POWER FACTOR RELAY 55
VOLTAGE BALANCE RELA Y 60
GROUND DETECTOR RELA'Y 64
DIRECTIONAL OVER-CURRENT RELAY 67
DC OVERCURRENT RELAY 76
PHASE ANGLE OUT OF STEP RELAY 78
AUTOMATIC RECLOSING RELAY 79
FREQUENCY RELAY 81
PILOT WIRE RECEIVER RELAY 85
LOCKOUT RELAY 86
DIFFERENTIAL PROTECTION RELAY 87
VOLTAGE DIRECTIONAL RELAY 91
POWER DIRECTIONAL RELAY 92
TRIPPING RELAY A

Besides, it is also possible to create test plans that can test multi-function relays.

Page 7/31
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2 APPLICABLE STANDARDS

The test set and optional modules conform to the EEC directives regarding Electromagnetic
Compatibility and Low Voltage instruments.

2.1 Electromagnetic Compatibility

European directive no. 2004/108/EC. Applicable Standard : EN61326:2006.

EMISSION

- EN 61000-3-2: Harmonic content caused by the supply. Acceptable limits: basic.

- EN 61000-3-3: Limitation of voltage fluctuations and flicker. Acceptable limits: basic.

- CISPR11 (EN 55011 class A): Limits and measurement methods of radio-€electric disturbances for
industrial, medical and scientific instruments at radio-electric frequencies.

Acceptable limits for conducted emission:

. 0.15-0.5 MHz: 79 dB pk; 66 dB avg.

.0.5-5MHz 73 dB pk; 60 dB avg.
. 5-30 MHz: 73 dB pk; 60 dB avg.
Acceptable limits for radiated emission:

. 30-230 MHz: 40 dB (30 m)

. 230-1000 MHz: 47 dB (30 m)
IMMUNITY

- EN 61000-4-2: Immunity tests for ESD. Test values: 8 kV in air; 4 kV in contact.

- EN 61000-4-3; Immunity tests for radio frequency interference. Test values (f= 900 £ 5 MH2):
field 10 V/m, modulated AM 80%; 1 kHz

- EN 61000-4-4; Immunity tests for high speed transients (burst). Test values: 2 kV peak; 5/50 ns.

- EN 61000-4-5; Immunity tests for surge. Test values. 1 kV peak differential mode; 2 kV peak
common mode 1.2/50 us.

- EN 61000-4-6: immunity to low-voltage sinusoidal waveform. Test values: 0.15-80 MHz, 3 Vrms,
80% AM 1 kHz.

- EN 61000-4-8: Immunity tests for low frequency magnetic fields. Test values: 30 Arms/m.

- EN 61000-4-11: Immunity test for power sypply drops. Test value: 1 cycle; 100% drop.

1.2 Low voltage directive

European directive n. 2006/95/EC. Applicable standard, for a class | instrument, pollution degree 2,
installation category |1: CEl EN 61010-1. In particular:

- Didlectric Rigidity: 1.4 kV AC, 1 minute.

- Isolation resistance: > 2 MOhm.

- Earth resistance : < 0.1 Ohm.

- Dispersion current: <5 mA.

- Inputs/outputs protection: P 2X - IEC 60529.

1.3 Environmental

- Operating temperature: 0 - 50°C; storage: -25°C to 70°C.
- Relative humidity : 5 - 95%, not condensing.

- Vibration: IEC 60068-2-6 (20 m/s*2 at 10 — 150 Hz);

- Shock: |EC 60068-2-27 (15 g; 11 ms, half-sine).

- Altitude: less than 2000 m.

- Noise: lessthan 75 dB.
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3 CHARACTERISTICS OF THE UNIT

3.1 General

This section resumes the characteristic and the performances of the instrument. Listed
characteristics are all used when the instrument is connected to a computer, with the corresponding
commands.
In separate documents are described:

- The DRTS 66 introductory guide, with the product description and the troubleshooting

procedure;

- TheDRTS66 loca control;

-  TheDRTS66 user's guide;

- The TDMS software.

On the instrument DRTS 66 the following connections are available:
A) On the front:

- Six current outputs 11-16, with a common neutral point (on two sockets), isolated from
voltage outputs;

- Six voltage outputs V1-V6, with a common neutral point (on two sockets);

- The battery smulator, isolated from other outputs;

- Twelve trip inputs, divided in six groups: C1-C2, C3-C4, C5-C6, C7-C8, C9-C10 (IMP1);
C11-C12 (IMP2), with six zero references. Inputs IMP1 and IMP2 perform aso the high
frequency counting mode. These sockets are used for the TRANSCOPE option, when it is
installed;

- Two measurement inputs: current (two ranges) with protection fuse, and voltage, also with
protection fuse

- Four auxiliary output relay contacts A1-D1, with C, NO, NC contacts, and without a
common point;

- Connector for the IEC61850 interface, with lights

- USB interface connector, with light;

- USB flash disk connector;

- Five function keys,

- TFT display;

- Rotating wheel with switch, for the menu control;

- 12-keys keyboard;

- Power ON — OFF pushbutton, with light;

- Two LED’s with power supply alerts: missing ground; Voltage supply too high.

B) On therear:

- Mains power supply plug (2 phase with ground);

- Two mains protection fuses: T16A, 250 V;

- One protection fuse for the auxiliary DC voltage, rated T1A, 250 V;

- One optical connector for the synchronization to IRIG-B signal;

-  OneETHERNET interface connector;

- Optionally, ane female connector, with: low-power outputs; logic signals for an external
optiona amplifier module and for the externa IN-OUT logic signals expansion module;
four transistor digital outputs, with a common reference.
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When the instrument is turned on it performs a self-diagnostic check of all of the logic and analog
circuits. During the use, the instrument watches continuously the outputs, checking that they do not
deviate from the nominal, and records transient problems in a non volatile memory.

The principal operatiors are as follows:

- Power-on;

- Connect DRTS 66 to the relay that is to be tested. The input trip contacts can be either clean
or with voltage, polarized using the D.C. voltage output, or the D.C. voltage of the site;

- If you want, connect DRTS 66 to the portable PC, else, proceed with the local controls;

- Execute the test. During PC operation, output values are displayed on the screer

- Test results are examined one at a time on the screen of thetest set or of the PC, and printed
later on, after they have been saved.

In the user manual, furnished with the instrument, are contained the following information:
- Test set description;
- How to use it;
- Internal realization;
- Diagnostic information, failure area, intervention procedures.

The application manual explains how to perform the tests of all types of relays.

3.2 Six phase current generator

- Six independent current sources, with a common neutral (3 with DRTS 34).
- Type of connection: safety banana sockets.
- Output ranges, and corresponding power and resolution.

FOR DRT S66 OR 64:

RANGE | OUT | CONNECTION |CURRENT [POWER [|Z MAX RESOL.
PUTS (A) (VA) (Ohm)
1 6 X |DIRECT 0...32AC 430 @32A[04@32A [0.1mA
2 3X |2 INPARALLEL 0...64 AC 860 @ 64 A [0.2@64A [0.2mA
3 1 X |ALL IN PARALLEL [0...128 AC 600 @ 128 A|0.036 @ 128 A[0.6 mA
800 @90 A [0.1@ 90 A
1000 @ 64 A [0.24 @ 64 A
4 3x |DIRECT 0..32 AC 430 @ 32 A [0.4@32A  [0.1 mA
5 1 X |ALL IN PARALLEL [0...85DC 270 @ 85 A [0.07 @ 85 A [0.6 mA
500 @ 60 A [0.14 @ 60 A
6 1 X |2 INSERIES 0...32AC 860 @ 32 A [0.8@32A [0.1mA
7 1 X [2P IN SERIES TO 2P [0.....64 AC 1000 @ 64 A [0.24 @ 64 A [0.2 mA
NOTES:
1. For 6X mode, the specification applies to two symmetrical three-phase outputs. The power

is available on any two outputs at the meantime.

For the 3X mode, two outputs are put in paralel; the output is one symmetrical three-phase

system. The power is available on any output pair at atime.
With al outputs in phase, the maximum current per phaseis 21 A.

W

When the operation is three-phase, the maximum power is available on any output at atime,
and at the meantime.

In DC current mode all outputs are in paralld.

In this mode, two outputs, in opposition between them, are put in series: the current is the
same, the power is doubled.

o u
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more in paralé, that are in opposition with respect to the first ones.

FOR DRTS34:
RANGE [OUT | CONNECTION |[CURRENT |POWER [Z MAX RESOL.
PUTS (A) (VA) (Ohm)

1 3 X DIRECT 0...32 AC 430 @ 32 A |04 @ 32 A 0.1 mA

2 1X ALL IN PARALLEL ]0...96 AC 700 @ 96 A |0,075 @ 96 A |0.3 mA

3 1X ALL IN PARALLEL 0...85DC 270 @ 85 A |0.07 @ 85 A (0.6 mA

500 @ 60 A (0.14 @ 60 A
4 1X 2 IN SERIES 0....32 AC 860 @ 32 A ([0B@32A 0.1 mA

The above power is available when the test set generates only currents; the contemporary generation
of AC and DC voltages implies a power reduction as a function of the total output power.

In particular, the total power absorbed by the test set is limited to 1600 VA when it is supplied at
115 V. As a consequence, when generating currents only, power changes as follows; above notes

apply.

RANGE | OUT | CONNECTION |[CURRENT [POWER [Z MAX
PUTS (A) (VA) (Ohm)

1 6 X DIRECT 0...32AC 430 @ 32 A (0.4 @ 32 A
2 3X 2 IN PARALLEL 0...64 AC 500 @ 64 A |0.12 @ 64 A
3 1X 6 IN PARALLEL 0...128 AC 300 @ 90 A |0.037 @ 90 A
4 3 X DIRECT 0...32 AC 430 @ 32 A |04 @ 32 A
5 1X ALL IN PARALLEL 0...85 DC 340 @ 45 A [0.16 @ 45 A
6 1X 2 IN SERIES 0....32 AC 500 @ 32 A |[05@ 32 A
7 1X 2P IN SERIES TO 2P |0..... 64 AC 320@ 32A [0.3@ 32 A

NOTE: The available power changes as a function of the output current. The duration of current
generation is afunction of the current and of the total generated power.

- Type of amplifier: linear, class AB. This ensures extremely low noise.

- Independent adjustment of current outputs.

- Waveform resolution: 32 bit (16 for the amplitude, 16 for the shape).

- Waveform construction: generation DAC's operate at 50 kHz: this ensures superior waveform
design, angle accuracy and distortion control.

- Output freguency: 0 to 3 kHz; 5 kHz on reproductions.

- Output adjustable from zero to the maximum value.

- Possibility of step changing the value of the output within 0.2 ms.

- Ogcillation after the step change: maximum 10% of the peak.

- Possibility of current ramping. The rate of change is programmable between = 0.01 A/s and £ 999
A/s. The amplitude change is implemented every 100 ps. At the maximum rate of 999 A/s, the
maximum step is 99,9 mA/100 ps.

- The specified output power is available at 25°C maximum of external temperature. For higher
temperatures, the maximum power decreases of 2 VA/°C.

- Output accuracy and frequency response, at 25 °C + 2 °C, resistive load, burden less than 20% of
the maximum, currents up to 16 A see the table. With currents up to 32 A, errors are twice as
bigger.
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RANGE 45t0 65 Hz Oto45Hz 1kHz 3kHz
Typica +002% of rdg + |£0.2% of rdg *| - -
0.01% of range 0.1% of range
Maximum + 0.04% of rdg = | £ 0.4% of rdg = | Attenuation: 3% | Attenuation: 6%
0.01% of range 0.1% of range (0.3dB) (0.6 dB)

- Temperature coefficient: £ 0,01%/°C, at 50 to 60 Hz; + 0,02%/°C, for other frequencies.

- Influence of power supply variationon the accuracy: zero.

- Accuracy with: inductive burden with power factor from 1 to 0.8, and power consumption from
0% to 100%: maximum twice the above values

- Gradient accuracy: + 0.5% of the selected value.
- Distortion, with: resistive load, power consumption less than 20% of the maximum: 0.05% typical,
0.15% maximum.
- Distortion, with: inductive burden with power factor from 1 to 0.8, and power consumption from
0% to 100%: 0.5 % maximum.
- Automatic protection for overloads (including open circuit). In this case, the output is opened,
and the operator is warned.
- The display shows the programmed output currents.

3.3 Six phase voltage output

- Six independent  voltage sources, with acommon neutral (4 with DRTS64 and DRTS34).
- Type of connection: safety banana sockets.
- Output ranges, and corresponding power and resolution.

DRTST66
RANGE | OUT CONNECTION _ |VOLTAGE |POWER [ZMIN |RESOLUT.
PUTS (V) (VA) (Ohm)
1 |6X |DIRECT 0...300 50 @ 125 |1800 @ |10 mV
t0 300V | 300V
2 |6X_|DIRECT 0..125 5 30 04 mV
3 |4X |DIRECT 0...300 85 @ 125 |1060 @ |10 mV
t0 300 V| 300V
4 [3X |DIRECT 0... 300 100 @ 125[900 @ |10 mV
t0 300V | 300V
5 [1X |2 INSERIES 0...600 200 @ 250[1800 |20 mV
to 600 V
6 |3X |2 INPARALLEL 0...300 200 @ 125450 @ |10 mV
t0300V| 300V
7 |1X [2+2 INPARALLEL 0.£300DC| 300 @ + |1200 @ |10 mV
125to+| +300
300V | V
NOTES:

1,2 For 6X mode, the specification applies to two symmetrical three-phase outputs.
3 For the 4X mode, three output make one symmetrical three-phase system; the fourth oneisin any

phase relationship with the three phases.

4 When the operation is three-phase, the maximum power doubles (DRTS66).
5 In this mode, two outputs, in opposition, are put in series: voltage and power are doubled.
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6 In this mode, two outputs, in phase, are put in parallel: the voltage is the same, the power doubles.
7 In DC current mode all outputs, with the same polarity, are put in parallel.

DRTST64 AND 34
RANGE | OUT CONNECTION _ |[VOLTAGE |POWER [ZMIN |RESOLUT.
PUTS (V) (VA) (Ohm)

1 4% DIRECT 0...300 85 @ 125 |1060 @ |10 mV
t0300V | 300V

2 4X DIRECT 0..125 5 |30 0,4 mV

3 3X DIRECT 0..300 |100 @ 125[900 @ |10 mV
t0300V | 300V

4 X 2 IN SERIES 0...600 200 1800 |20 mV

5 3X 2 INPARALLEL _ |0...300 200 @ 125450 @ |10 mV
t0300V | 300V

6 1X | 2+2 INPARALLEL [0..£300 [300@ + |1200@ |10 mV

DC 125to+ | +300

300 V V

The specified power is available in continuous mode and on al outputs at the meantime.
The total power sunk by the test set is limited to 1600 VA when it is supplied at 115 V.

- Type of amplifier: linear, class AB. This ensures extremely low noise.

- Independent adjustment of voltage outputs.

- Waveform resolution: 32 bit (16 for the amplitude, 16 for the shape).
- Waveform construction: generation DAC's operate at 50 kHz: this ensures superior waveform
design, angle accuracy and distortion control.

- Output frequency:

.0to3kHz@ 60 V;

.Upto2kHz @ 100 V;
.Upto 700 Hz@ 300 V;
. 5 kHz on reproductions, for outputs up to 100 V;

. 1 kHz on reproductions, for outputs up to 300 V.

- Output adjustable from zero to the maximum value.
- Possibility of step changing the value of the output within 0.15 ms.
- No oscillation after the step change.

- Possibility of ramping the voltage. The rate of change is programmable between + 0.01 V/sand £
999 V/s. The amplitude change is implemented every 100 ps. At the maximum rate of 999 V/s, the
maximum step is 99,9 mV/100 ps.

- Output accuracy and frequency responsg, at 25 °C £ 2 °C, resistive load, burden less than 20% of

the maximum: see the table.

RANGE 45t065 Hz 0to45Hz 1kHz 3kHz
Typical +0.02%of rdg £| £+ 0.2% of rdg * | - -
0.01% of range 0.1% of range
Maximum +0.04%of rdg +| £ 0.4% of rdg + | Attenuation: 3% | Attenuation: 15%
0.01% of range 0.1% of range (0.3dB) (L5dB)

- Temperature coefficient: £ 0,01%/°C, at 50 to 60 Hz; + 0,02%/°C, for other frequencies.
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- Influence of power supply variation on the accuracy: zero.

- Accuracy with: inductive burden with power factor from 1 to 0.8, and power consumption up to
the maximum: maximum twice the abowve values.

- With a three phase current and voltage generation (11-13, V1-V3), symmetrical vectors, 25 °C + 2
°C, resigtive load, burden less than 20% of the maximum, p.f. = 1, voltages more than 50 V,
currents more than 1 A and less than 10 A, the total power error is 0.05% typical, 0.1% maximum.
The total power error doubles with:

. Thetotal current and voltage range;

. Inductive burden with power factor from 1 to 0.8;

. Power consumption up to the maximum.

For p.f. different from 1, the active power accuracy changes as follows.

pA. 1 [08 05 [01 [0

Maxerror | 0,1 | 0,125 | 0,235 | 0,55 | Infinite

- Voltage gradient accuracy: + 0.5% of the selected value.

- Digtortion, with: resistive load, power consumption less than 20% of the maximum: 0.05%
typical; 0.15% maximum.

- Digtortion, with: inductive burden with power factor from 1 to 0.8, and power consumption from
open circuit to minimum impedance: 0.5% maximum.

- Automatic protection for overloads (short circuit included). In this case, the output is opened,
and the operator is warned.

- The display shows the programmed output voltages.

3.4 Voltage output V4

- The voltage output V4 can be selected via software to act as:

. Fourth voltage output V4,

. Zero-sequence component VO of the other three voltages V1, V2 V3. Via software the output can
be selected to be: VO = (V1+V2+V3)/3 or VO = (V1+V2+V3)/1.73 (bolded stays for vector sum).
Note that with the second sel ection the zero sequence component is limited to 300 V.

- For the zero-sequence output, the guaranteed output accuracy is: + 0.5% of the value + 0.1% of
the range.

3.5 Battery simulator

- Output connection: two safety banana sockets.

- Output voltage: 12 to 260 V D.C..

- Output resolution: 127 mV.

- Possibility of stepping the selected value. NOTE: the velocity of variation is affected by the
capacitance of the load, that is charged with the current output of 1 A maximum.

- Possibility to ramp the voltage. Velocity of variation is between + 0.1 V/sand + 999 V/s.

- Output power: 50 W, continuous duty, or 1 A, whichever greater.

- Output accuracy: = 2 % of the regulated value £ 0.2 % of the full scale, with load up to 100%.

- Gradient accuracy: + 2 % of the nominal, with a minimum of + 200 mV/s.

- Current limited in case of an overload greater than 50 W.

3.6 Angles

- All angles are referred to the same absolute reference.
- Possibility to set independently the angle of all outputs: V1; V2; V3; V4, V5; V6; 11; 12; 13; 14; 15;
16, inthefield between zero and = 360.000° (phase angle).
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- Possbility of dlewing all the angles. Variation range: 0.1°/s to 999 °/s. The angle change is
implemented every 100 ps. At the maximum rate of 999 °/s, the maximum step is 0,0999 °/100 ps.

- Angle resolution: 0.001°.

- Angle accuracy (40 to 70 Hz); resistive burden, less than 20% of the maximum: + 0.005° typical;
+ 0.015° maximum.

- Angle accuracy (40 to 70 Hz); burden with p.f. down to 0.8 and value up to the maximum: + 0.02°
maximum.

- Angle accuracy (5 to 40 Hz): maximum + 1°.

- Angle accuracy (70 Hz to 3 kHz): maximum £ 5°.

- Possibility to define the angle of the waveform to be generated (point on wave).

- Point on wave value selectable between 0° and 360°, on any output.

- Point on wave accuracy: maximum £ 2°.

3.7 Output waveform

- Besides the sinusoidal waveform, it is possible to generate waveforms with harmonic distortions.

- Each harmonic can have any amplitude and any phase with respect to the fundamental.

- Fundamental frequency: selectable from 5 Hz to 60 Hz, in steps of 0.1 Hz. Maximum frequercy
error: 0.1 Hz.

- Selected harmonics: from the second to the 100"

3.8 Transient files reproduction

- Possibility to reproduce a fault that has been recorded with a COMTRADE or format, by means
of the software TDMS.

- Maximum recording dimension: 16 bits word; 640 kWord per channel on 6 channels.

- Maximum sampling frequency: 100 kHz; maximum reproduction frequency: 50 kHz.

- Transient files bandwidth: O to 5 kHz.

- Key features of the program: repeat recording infinite times, glue records, change phase angle for
any trace, change the amplitude for any portion of any trace.

3.9 Output frequency

- Possibility of selecting the output frequency between 0.0000 and 2999.9999 Hz (see the
limitations on voltage outputs). Transients reproduction: 5 kHz.

- Possibility to program 12 different frequencies on all outputs.

- Maximum freguency error: 0.5 ppM (25 pHz @ 50 Hz).

- Temperature drift of the oscillator frequency: 0.1 ppM/°C.

- Resolution: 5 pHz

- Possibility of step switching the output frequencies, separately or together with the amplitude
change.

- Possibility of dewing the frequencies, with aslope from 0.001 Hz/s to 999.999 Hz/s. Resolution:
0.001 Hz/s. The frequency change is implemented every 100 us. At the maximum rate of 999 Hz/s,
the maximum step is 99,9 mHz/100 ps.

- Slew accuracy: 0.01 Hz/s, with a minimum of 0.1 Hz/s.

- The display shows the programmed output frequencies.

3.10 Time measurements and counting

- Digital inputs: 12 inputs, either clean or with voltage, from 4.5 to 300 V DC (24 to 230 V AC),
divided in six groups of two inputs each, with six common points isolated among them. This
feature allows the measurement of polarized trip contacts with six different zeroes that can’'t be
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put in common. All of them perform time measurements; two (called IMP1 and IMP2) measure
also the time taken by a programmable number of impulses.
- If the TRANSCOPE option is present, the maximum voltage is 600 V DC (425 V AC), and the
number of inputsis reduced to 10.
- Connections: to safety banana sockets, marked C1 — C9, C10-IMP1, C11 and C12-IMP2.
- For each input, the display shows when the input is closed (or the voltage is applied).
- Selection of the type of input: Voltage clean; 5V; 24 V; 48 V; 100 V; software controlled. The
selection clean/voltage is shown on the display (one per group).
- For al selections, inputs are protected against voltages up to the maximum specified above.
- Anti noise ard programmabl e de-bounce functions. De-bounce range: from 40 psto 2 ms.
- Selectiors: Close (N.O.), Open (N.C.), Boolean independent for each input.
- Time measurements available:
Timing from the start of the test (injection) until the AND or OR of Close or Open of the
selected inputs,
Timing from any selected input to the AND o OR of Close or Open of the selected inputs.
- Timer range: O to infinite; resolution: 0.01 ms. Cycles measurement, with resolution of 0.01
cycles, both at 50 Hz or 60 Hz.
- Timer accuracy: 0.001% of the measure + 0.1 ms, for input changes lasting more than 1 ms.
Impulse time measurements available on IMP1 and IMP2 independently:
- Count of trangitionsin a given time;
- Time corresponding to N transitiors; N programmable from 1 to 9,999,999.
Frequency range for impulses: 0 to 100 kHz.

3.11 Auxiliary outputs

- Four auxiliary relay contacts (A1, B1, C1, D1), timed, voltage clean, whose make and break
terminatiors are connected to safety banana connectors.

- The open or closed state of the relay is shown on the display.

- Characteristics of the contacts with aresistive load:

.AC:300V; 8A; 2400 VA;

.DC:300V; 8A;50W.

- Range of programmable delay with respect to test start: from O to 999,999.999 s.

- Nominal switch delay with respect to test start: 5 ms.

3.12 Current and voltage measurements

The following measurements are available. Connections: to safety banana plugs.

- DC Current measuring Inputs

. Measuring range: £ 5 mA DC and + 20 mA DC.

. Resolution: 10 nA.

. 5mA range accuracy: + 0.05% of value = 0.02% of range.

. 20 mA range accuracy: + 0.02% of value £ 0.01% of range.
. Input impedance: 200 Ohm.

- DC Voltage measuring input

. Measuring range + 10V DC.

. Resolution: 10 pV.

. Accuracy: = 0.02% of value £ 0.01% of range.
. Input impedance: 400 kOhm.
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NOTE: specifications apply at 25 °C + 2 °C. Temperature drift: £ 0.001%/°C. AC currents and
voltages cannot be measured.

3.13 Interface connections

- Available interfaces: USB and ETHERNET.

- Characteristics of the USB interface:
. Transmission rate; 3x minimum.
. Interface cable: 2 meters, included.

- Characteristics of the ETHERNET interface:
. Connector type: RJ-45.
. Interface cable: 2 meters, included.

3.14 Internal memory
The test set has an internal memory of 256 Mbytes; it hosts approximately up to 2000 test results.

3.15 Pen drive interface

It allows connecting a standard USB pen drive, for the saving and restoring of test set-up and test
results.

3.16 Local test set control

The test set islocally controlled viaadigital knob, keys and display. The test selection is performed
via menu, that selects the control parameters: voltage, current, angle, frequency, and also the
impedance parameters for the distance relay tests During the test, all output values are displayed.

Characteristics of the devices:

. Digital knob: digital encoder with switch.

. Keyboard: 12 keys. Data input as with mobile phones.

. Function keys: five.

. Display: 256 colours, type TFT, graphic, 320 x 240 pixel; dimension 5.7 in.

3.17 Sequence of commands

- The elementary operations which compose al tests are:

. Measurement of the time delay from test start, i.e. when parameters change from pre-fault to fault
values,

. Search of the threshold, slewing parameters and memorizing the value at the instant of the tripping
of the input;

. Generationof parameters during a fixed time, reporting inputs that have changed their state.

- When connected to a PC, tests are executed in the following way:

. The PC defines the parameters to inject or change;

. At the command of the operator, parameters are transmitted to DRTS 66 via the interface
connection;

. DRTS 66 generates the specified values, waits for the trip of the selected input contacts, and then
transmits the results to the PC by the same interface. During this time, DRTS 66 continuously
informs the PC about the generated outputs, so that values on the display are refreshed in real time;
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. The PC examines the results and displays them to the operator; then, it performs calculations and
issues a hew test command.

- During the execution of the test DRTS 66 