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The hardware modules of the EuroProt devices

The EuroProt multifunctional devices are assembled of moduldsch can be selected and
configured according to the needed tasks. The ipahscheme is as follows:

( TECHNOLOGY BUS )

1Mb/s
& >
1Mb/s

(e D

MAIN
PROCESSOR

AID
MMI
DC/DC LASER . . . . pisT ReC, [TROTECTION SCADA o932 D' INPUT |>| INPUT kN kN
UNIT P P & ) _9 _9
MEASURING FIBRE  OPTIC RS232 DIGITAL INPUTS COMMANDS AND SIGNALS

TRANSFORMERS CONNECTION

EUROPROT HARDWARE STRUCTURE

Fig. 1 The principal scheme of the EuroProt dewvice

The modules can be identified by code values. Tisé ¢haracters of the code are the main
identifiers; the subsequent characters identify dtierent versions. This chapter describes
the most important modules of the system.
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The front panels and the bus modules

* The front panels

The front panel of the device can contain three&iof displays and operation panels. Figures

a. b and c show these versions.

00gog0g
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(s ] ]

c)
Fig. Versions of the front panel
Code Version

TAS/01 a)

TAS/02 a)

TAS/03 C)

TAS/04 C)

TAS/05 b)

TAS/06 b) (with bicolour LEDS)
TAS/07 b) (with additional LED panel)
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« The ,BUS” modules

This base module cannot be seen if the housinigeoflévice is closed, this is a printed circuit
board parallel behind the front cover. The roléha$ module is to serve the front panel, and
contains the bus system consisting of the parédiehnological bus, two serial CAN data
communication busses C1 and C2 and the seriafasteand driver to operate the serial 1/0

ports and for addressing all other modules.

The modules are connected to the base module frerbackside of the device. The design of
the modules assures the strict separation of ttegower circuits connected to the secondary
of the measuring transformers and to the techncdbgiircuits of the substation from the

internal circuits connected to the bus system efdévice.

Code Width Specialities
BUS/4003 42TE -
BUS/6002 63TE -
BUS/8001 84TE -
BUS/8002 84TE Applied in the OGYD central unit famct
configuration
BUS/8003 84TE Applied in the DTVA-ENEL simple facyo
configuration
BUS/8004 84TE
BUS/8005 84TE Applied in the OGYD-DTI factory cogdiration
BUS/8006 84TE Only A,G,H,ILK,L,M,0O,R,T,U slots cdre used for
cards
BUS/8007 84TE Applied in the OGYD central unit dgafation with
Ethernet based communication
Table 0 The most important bus module versions
Compiled by: Approved by: Date: Page:
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.PS” power supply modules

The versions of the DC/DC power supply modulesdagtgned for different power needs and
for different DC voltage levels. The standard med(fS2) can be connected without any
modification to the 220 V or 110 V substation battexs the voltage is acceptable in a very
broad range between 88 V and 325 V DC. This stahdaodule can be connected

independently of the polarity.

The power supply modules are selected accorditigetpower needs of the configuration and
the available power source. The module ,PS2” eag. supply 2 A current (measured at the
220 V DC substation battery voltage level, the entwvalue is 80 mA), the ,PS4” module can
supply 4 A current.

Some versions have a special protection circuitchvbdisconnects the device from the battery
power supply system in case of undervoltage (e.the rated 220 V DC system the voltage
limitis 176 V).

In some versions there is an additional NC relaytact available, which opens if the power
supply is down. This feature can be exploited ib tpower supply modules are connected
parallel, and the supervisory system needs infaamatbout the availability of the individual
power supply modules. (See Fig. 2)

To satisfy the requirements some power supply nesdilave additional power storage
capacity to over-bridge the sags in the supplyagat

The parameters of the most important power supplgiutes are summarised in the following
table:

P32 P33
220 2207

Fig. 2 The connection of the power supply modules
Compiled by: Approved by: Date: Page:
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Code Input voltage |[Max. sedProtection [Power storag6chema on Fig. 2
current  [circuit
PS2/2201 220 V=, 230V~ 2A yes a)
PS2/1101110 V=, 100V~ 2A yes a)
PS4/2202 220 V= 4A no a)
PS4/2208 220 V= 4A no a)
PS4/1103110 V= 4A no 200 ms a)
PS4/1102110 V= 4A no a)
PS4/480% 48 V= 4A no a)
PS4/2406 24 V= 4A no a)
PS5/2301 230V~ 4A yes a)
PS5/1002 100V~ 4A yes a)
PS5/2203220V= 4A no 20 ms a)
PS5/1104 110V= 4A yes 10 ms a)
PS5/2207 220V= 4A yes 20 ms b)error signa
PS5/2208 220V= (88- 4A yes 60 ms a)
264V=)
PS5/1109110V= 4A yes 10 ms b)error signa
PS5/1110110V= 4A no 60 ms a)
PS5/2211220V= 4A no 60ms a)
PS5/480% 48V= 2A no a)
PS5/2406 24V= 2A no a)

Each power supply module contains an opticallyaiteml digital input port for internal clock

synchronisation. At the falling edge of the impuldes clock is set to 30 s. The impulse must
be high for 800-1200 ms (rated duration is 1000. kg synchronising impulse is accepted
only if the clock is between 25 and 35 s at thénfgledge of the impulse. The approximate
time setting is possible using th@rptect for Windows” operation program. If the rated

voltage of this digital impulse is not 220 V butOLY then a jumper must be replaced
according to the input voltage. In other typepaiver supply units, the rated input voltage is

Table 1 The most important power supply moduleimess

the same as the rated power supply voltage.

The fuse located on the power supply unit may p&aoced by the same type of the fuse only.

Before replacing the melted fuse, the cause oifrtblting must be identified and repaired.
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,O" optically isolated digital input modules

These modules receive 8 digital input signals. ifipaits are galvanically isolated, and the
module converts the high voltage signals to théaga level and to the format of the internal
circuits. The most important data of the moduléhes rated signal voltage level, which must
be same, as the voltage level of the substatiosytm.

22 2203 221

|3 =1 =20 0 2 ] = A |
pr % % ST S0 SR LE 5

| =3 0= (= S 2 Y S R LR |

HEREE

ITI

a) b) c)

Fig. 3 External connection of the digital input nubelversions

The basic versions of this module are the versiith sommon negative polarity and the
version with grouped negative pole.
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Rated voltage un 110V DC

Operating voltage at rated temperature

0.65*Un+5%

71.5V +5%DC

Operating voltage in the temperature range 0.65*Un+20%

71.5V £20%DC

of

—25°C+55°C

Minimal drop-off difference of the input 0.04*Un 4.4V

voltage in the temperature range of | —

25°C+55°C

RMS value of the power frequency voltage - 50V AC

on the input, not generating operation

Main characteristics of the power supply - Grounded

system 01102 negative pole

Main characteristics of the power supply Isolated

system 01104 and O1112 negative pole

Steady state impedance on operating voltage 60k

(min.)

Steady state impedance on drop-off voltage 2kQ

(max)

Insulation tests 2kV RMS 50 Hz | 5 kV 1,2/50us
1 min

Rated voltage Un 220V DC

Operating voltage at rated temperature 0.7*Unx5% | 54V1+5%DC

Operating voltage in the temperature range 0.7*Unx20% 154V £20%DC

of —20°C+50°C

Minimal drop-off difference of the input 0.04*Un 8.8V

voltage in the temperature range of

—20°C+50°C

RMS value of the power frequency voltage - 100V AC

on the input, not generating operation

Main characteristics of the power supply - Grounded

system 02201 negative pole

Main characteristics of the power supply Isolated

system 02203 and 02211 negative pole

Steady state impedance on operating voltage 150k

(min.)

Steady state impedance on drop-off voltage 4kQ

(max.)

Insulation tests

2kV RMS 50 Hz
1 min

5KV 1,2/50us

Table 2 Characteristics of the 220 V DC digitalumpnodules
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The most important versions are summarised indhewing table:

Code Input voltage Scheme on Fig. 3

0/2201 220 V= a)

0/2211 220 V= C)

0/2203 220 V= b)

0/1102 110 V= a)

0O/1112 110 V= C)

0/1104 110 V= b)

0/4813 48 V= C)

0/4810 48 V= a)

0/2414 24 V= C)

0/2407 24 V= a)

0/2409 24 V= b)

0/1208 12 V= a)

Table 3 Versions of the digital input modules
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.R4" and ,R4l” relay output modules
These modules contain four output relays.
Characteristics of the output relays:
Rated coil voltage Un 18V DC
Operating voltage in the temperature range 0,5 - 0,83Un 9V-15V DC
of —20°C+50°C
Minimal drop-off difference of the input 0,27Un 5V
voltage in the temperature range of
—20°C+50°C
Output contact rated voltage Uk 250V DC
Output contact rated continuous load current Ik 8A DC
Output contact making current 16A DC
Output contact breaking current 0,2ADC
L/R= 40ms load, at 220V
Output contact breaking current 0,25A DC

conductive load, at 220V

Insulation test surge voltage

5 KV 1,2/50us

50 Hz power frequency insulation test

2kV RMS.
min

Table 4a Main technical data of relays

As the technical data suggest, in the DC circwitisched by the relays the arc extinction must
be solved (See Appendix 10). If this is not possilthe relay output modules provided with
arc extinction circuit produced by Protecta Co..Ltaust be applied. This module has a

version with relay control circuits as well.

Rated coil voltage Un 18v DC
Operating voltage in the temperature range 0,5 - 0,83Un 9V-15V DC
of —20°C+50°C

Minimal drop-off difference of the input 0,27Un 5V
voltage in the temperature range of

—20°C+50°C

Output contact rated voltage Uk 250V DC
Output contact rated continuous load current Ik 8A DC
Output contact making current 16A DC
Output contact breaking current 4A DC
L/R= 40ms load, at 220V

Output contact breaking current 4A DC

conductive load, at 220V

Insulation test surge voltage

5 KV 1,2/50us

50 Hz power frequency insulation test

2kV RMS

min

1

Table 4b Main technical data of relays with ar¢iestion (increased breaking capacity)
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The connection of the modules is drawn in Fig. 4.

The most important versions of the relay modules sarmmarised in table 5. (This table
includes the versions R4E, R4EI and R8, desciibé¢ioe subsequent chapters).

Code No. of Contact type Max. breaking Control
contacts current circuit
R4E/01 4 N.O. and N.C. contact&ig.4. g 0.25A yes
R4/02 4 N.O. and N.C. contactsig.4. 9 0.25A no
R4EI/05 4 N.O. contactsKig.4. ¢ 4A yes
R41/06 4 N.O. contacts=(g.4. 9 4A no
R4EU/071 4 1-3: NO contacts, 1-3: 4A, yes
4. N.C. contactKig.4. b 4: 0.25A
R4U/12 4 1-3: NO contacts, 1-3: 4A, no
4. N.C. contactKig.4. b 4: 0.25A
R41/17 4 N.O. contact$~(g.4. 9 1,2,4: 0.25A, no
3: 4A
R8/03 8 N.O contact$-(g.5. 8 0.25A yes
R8B/04 8 1-7: NO contacts, 0.25A yes
8. N.C. contactKig.5. b
R81/08 8 NO contact$-(g.5. 9 0.25A no
R81B/09 8 1-7: NO contacts, 0.25A no
8. N.C. contactKig.5. b
R8/8000 8 NO contactsKig.5. 9 0.25A yes
R8/8128 8 1-7: NO contacts, 0.25A yes
8. N.C. contactKig.5. 0
R8/8224 8 1-5: NO contacts, 0.25A yes
6-8: N.C. contactsHig.5. €

Table 5 Summary of the relay output modules
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-RAE”, ,RAEI" relay output modules with relay contr ol circuits

These are output modules containing four relayscamdrol circuits, which control the relays
of modules “R4” and “R4I1”. The technical specificat of the relays is the same as that of
the relays in module R4 , the connection is showirig. 4.

F4E FEL R4El

| =1 = I I I S I O |

jdEARANE

|3 =1 = e A ) S R A |

Yl ]l

| 530 =0 = D 2 ] S B

jdEdARANE

=

=
[&]
=

a) b) C)

Fig. 4. Connection of the relay output modules
The versions are described in Table 5, in conneatith modules R4 and R4l modules.

,R8"and ,R8B” relay output modules

These module versions contain eight output rel@iis. technical specification of the applied
relays is the same as that of the relays in moBdlevith the exception that these modules
have no version with arc suppression circuits. W@ or NO contact types can be ordered
optionally. The connection diagram is shown in Big.
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These versions are summarised in Table 5.
[ [XEE RE R& R
032 0d G000 go01 8224
[1] 1] [1]
B
3 3 3
Ao ] ]
5 5 |5}
] Ao il
7 7 7]
=~
9
N el B
11
CEe T e | -~
13
FE T el
Crval BT
a) b) c) d e

Fig. 5. Output relays module with 8 relays
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»,M_A” module for checking the CB operating circuits

This module supervises the CB operating circuitg] eontains additional four digital input
ports as well. The main characteristics of this mleds the maximum resistance value of the
supervised CB operating circuits, and the ratethgel of the input interface, which must be
the same as the rated DC voltage of the auxiliawygy supply battery. For the technical data
of the digital inputs see those of the “O” digitghut modules.

If the CB circuit supervision option is appliedeththe CB circuits are checked continuously.
The principle of the supervision is as follows. Thedule generates a voltage through a high
R resistance (see Fig. &, which is connected to the phases of the thectrifs of the circuit
breaker individually. If the circuit is healthy, wh means that the resistance is below(} k
the fibre optic input detects healthy operatingcwt: If the circuit is broken, and the
resistance is above XXkthen error is detected, and at the same time thestifge arrester
keeps the voltage on a low level. This method aeal error additionally in case of broken
trip circuits, if there is no voltage availabletliie protection generates trip signal individually
for the three phases, the all operating circuitskm&involved in the supervision.

Inside the module

i Trip command output
' (max.15V, in case of open circuit)

—K I~ o_o—>=F—o
I T
L ® \

—D‘— —Dl— ! CB trip coil
. \ i
........................... T CB OFF auxiliary contact

Optical coupler

R off S off T off 5
N
O

6

Fig. 6. Supervision of the CB command circuits gi@r ¢ on Fig. 7)

The auxiliary contact of the CB trip circuit opeimsthe open state of the circuit breaker in
order to interrupt the high current of the trip coand. In this open state, the supervision
could detect error. At the same time however, tbeeccommand circuit would be closed, or
the fouth circuit, indicating the open state of @B-s in all three phases should be closed and
the supervision would show a healthy state. Nowymaither the trip, or the close command
circuit must be healthy, so the supervision deteatsr only, if both circuits are broken (or all
circuits are closed).

Compiled by: Approved by: Date: Page:
Kornél Petri Dr. Laszlo Eperjesi 30.05.2008 16/41




EuroProt
HW modules

'PROTECTA

Electronics Co. Ltd

The connection of the modules for checking the @&uds is shown on Fig. 7.
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a

N—r

b) c)
Fig. 7. Modules for CB circuit supervision

The most frequent versions are summarised in tf@simg table:

Code Input voltage Schema on Fig.7
M_A/2201 220 V= a)
M_A /2202 220 V= b)
M_A/2205* 220 V= a)
M_A/2210** 220 V= b)
M_A /1103 110 V= a)
M_A /1107 110 V= b)
M_A /1109 110 V= b)
M_A /4804 48 V= a)
M_A /4808 48 V= b)
M_A /2406 24 V= a)
M_A /2412 24 V= a)
M_A 3/2201 220 V= C)
M_A 3/1101 110 V= C)
Table 6. Summary of the CB circuit supervision neslu
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If the factory configuration of the program in tbevice does not cover circuit supervision,
then this task can be solved by simple logic equatiFor example, in a system consisting of
one trip and one close circuit the trip circuit slibbe connected according to the scheme of
Fig. 6. to the first input of the modul&.CB circuit OKsignal), the close circuit should be
connected to the next inpu2.(CB circuit OKsignal), and edit the PROTLOG equation
according to Fig. 8. According to this equatiothié supervision detects error, the timer starts.
If during running time the healthy state does maobwrer, the device generates alarm signal.

?'Equaﬁuns

Hemahﬂngre&uwces:lﬁﬂ

i

+ Presvious

1.CB circ.0OK ——] - t[CB fault] start

* MHext

? Help

2.CB circ.0OK

4::kk &
s

Y

1.CB circ.QK

2.CB circ.QK

Fig. 8. A simple CB circuit supervision system

In case of a system containing three trip circod a single close circuit, the equation can be
edited for example according to Fig. 9.

The necessary setting:

LCD display Min Max | Step Remark
t[CB test]= ms| 0 |60000| 10 |Delay time setting
M A modul e applied ? | - + Permission for CB circuit
+=yes/ supervision

In case of detected error, the display sho@B ,ci rcuit error !”message.

In the software matrix, the internal error sigreta be directed to a normally closed contact.
So in case of power supply failure the contact spand this way the general operability of
the device can be checked as well.
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;-"Equatiuns
Remaining rezources: |54
+ Previous |
1.CH CirC'OK-D- = - t[CB fault] start
&
4 CB circ.0OK ‘II'D' ¥ Mew |
2.CB circ.0OK -|I|D- ? Help |
&
4 CB circ.OK -|Z|D-
3.CB circ.0K ‘II":" ||
& 1
4 CB circ.OK _Ek’_
1.CB circ. 0K ||
2_CB circ.OK
&
3.CB circ.0K
4 CB circ.OK

The signal ‘4.CB circ.OK means input(5-6) according to Fig. 6., indicatiSgphase off state of the CB

Fig. 9. Three phase trip circuit supervision

t[CB test]
The setting should be at least 300 ms.
This setting on the PC screen:

Delay for CB circuit supervision error (0-60000/10) = 12340 ns

IM_A nodul e applied?|
For enabling CB circuit supervision the settinguddde ,+". If the module is enabled, there

is possibility for free usage of the four additibdagital inputs on the supervision module as
well.
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,CPU” central processing unit

» Tasks of the central processing unit

The elements of the central processing unit are:

“main  processor” (80C196NU), for organising theoperation of the system
elements, with clock, “watch-dog” circuits, 2 CANborarollers, drivers, interface
elements,

. signal processor (ADSP2189M), for performing pratecfunctions of the device,

- signal processor (ADSP2189M), for performing comioation and supervisory
functions,

. flash memory for storing the programs of the pssoes,

- flash memory for storing the integrated disturtearecords,

- EEPROM memory for storing the parameter values,

- battery supported RAM for storing recorded evemts clock information,

- 2 pieces of 8 channel multiplexer and A/D converte

- 4 fibre optic interface (dual loop possibility fprotection engineering workstation,
and dual loop for the supervisory control systemege interfaces are included only
according to the ordering),

- RS232 port on the front panel to connect the ptmte engineer’s computer.

The “intelligent” modules, modules containing migrocessor, are connected to the CPU
module via two CAN busses; the communication speéére 1 Mbit/s.

The size of the flash memory for program storagsuificient to store programs for all usual
protection functions for a power system elemente Tused functions are selected by
configuration and parameter setting.

The 2 pieces of 14-bit A/D converters receive 1lél@gue channels. The sampling frequency
is 2 kHz, but the program interpolates the sampleldles to a common time base. This
procedure assures 1 kHz effective sampling frequéarcthe protection functions and for the
disturbance recording.

In some applications a dual sampling is appliedntwease resolution accuracy and for a
broader scale. This method results an effectivepag of 16 bits, but in this case, the
number of the sampled channels decreases.

The versions of the CPU modules are summarisealieT7:
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Code Protection SCADA CAN |Internal /O | An. | Samp-
communication | communication |channg channels |channe| ling
Is (1,2,3) S
CPU/0203 Dual plastic fibre - 1,2 X - -
optic
CPU/0204 - Dual plastic fibre| 1 X - -
optic
CPU/0402 Plastic fibre optic - - - - -
*%
CPU/2101 Plastic fibre optic - 1,2 X 0 -
CPU/2206 Plastic fibre optic - 1 X 3 dual
CPU/0101 Dual plastic fibre| Dual plastic fibre| 1,2 I, O, - 16 single
* optic optic
CPU/0501 Dual plastic fibre| Dual plastic fibre| 1,2 I, O, - 16 single
optic optic
CPU/0202 Dual plastic fibre| Dual plastic fibre| 1 I 1, - 16 single
optic optic
CPU/0211 Plastic fibre optic| Dual plastic fibr¢ 1, 2 I 1, - 16 single
optic
CPU/0112 Plastic fibre optic[, Dual plastic fibr¢ 1 I 1, - 16 single
* optic
CPU/2112 Plastic fibre optici, Dual plastic fibr¢ 1 I, O, - 16 single
* optic
CPU/3112 Plastic fibre optici, Dual plastic fibr¢ 1 [ 11 16 single
* optic
CPU/0212 Plastic fibre optic| Dual plastic fibr¢ 1 I 1, - 16 single
optic
CPU/2212 Plastic fibre optic| Dual plastic fibr¢ 1 I, O, - 16 single
optic
CPU/3212 Plastic fibre optic| Dual plastic fibr¢ 1 I 1,1 16 single
optic
CPU/0117 Plastic fibre optici Dual plastic fibr¢ 1, 2 I 1, - 0 -
* optic
CPU/0142 Plastic fibre optic| Plastic fibre optic 1, 2 I-1, 16 single
*
CPU/0247 Plastic fibre optic| Plastic fibre optic 1, 2 I-1, 16 single
CPU/0143 Plastic fibre optic| Plastic fibre optic 1 1, - 61| single
*
CPU/2143 Plastic fibre optic| Plastic fibre optic 1 I, O, - 61| single
*
CPU/3143 Plastic fibre optic| Plastic fibre optic 1 1,1 61 | single
*
CPU/0243 Plastic fibre optic| Plastic fibre optic 1 I, 1, - 61| single
CPU/2243 Plastic fibre optic| Plastic fibre optic 1 I, O, - 61| single
CPU/3243 Plastic fibre optic] Plastic fibre optit 1 I, 1,1 61 | single
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CPU/0144 Plastic fibre optic| Plastic fibre optic 1, 2 I-1, 0 -
*
CPU/0158 Plastic fibre optic - 1,2 I 1, - 0 -
*
CPU/0258 Plastic fibre optic - 1,2 I, 1, - 0 -
CPU/451Q Plastic fibre optic|  Glass fibre opti¢ 0 1, - 4+8 dual+
single
CPU/461Q Plastic fibre optic|  Glass fibre opti¢ 1,2 I1,-| 4+8 dual+
single
CPU/6701 Plastic fibre optici Dual plastic fibr¢ 1, 2 I 1, - 7 dual
* optic
CPU/6704 Plastic fibre optici Dual plastic fibre¢ 1, 2 I 1, - 7 dual
* optic
CPU/7601 Plastic fibre optic| Plastic fibre optic 1, 2 I-1, 7 dual
*
CPU/7604 Plastic fibre optic| Plastic fibre optic 1, 2 I-1, 7 dual
*
CPU/7608 Plastic fibre optic| Plastic fibre optic 1, 2 I-1, 6 dual
*
CPU/8202 Dual plastic fibre| Dual plastic fibre| 1,2 I, O, - 6 dual
optic optic
CPU/841Q Dual plastic fibre| Dual plastic fibore| 0 I 1, - 4+8 dual+
optic optic single
CPU/8501 Plastic fibre optici Dual plastic fibre¢ 1, 2 I 1, - 7 dual
optic
CPU/8504 Plastic fibre optici Dual plastic fibr¢ 1, 2 I 1, - 7 dual
optic
CPU/9401 Plastic fibre optic| Plastic fibre optic 1, 2 I-1, 7 dual
CPU/9404 Plastic fibre optic| Plastic fibre optic 1, 2 I-1, 7 dual
CPU6/00d RJ45 1, I, O, - 16 single
1
CPU6/00¢ RJ45 0 I 1, - 4+8 | dual+
2 single
CPU6/00¢ RJ45 1,2 I 1, - 7 dual
3
CPU6/00C RJ45 1 I, O, - 16 single
4
CPUG6/00Q Plastic fibre optic| Glass fibre optic 1, 2 I, I,-| 4+8 dual+
5 single
COM®6/00C RJ45 1 I 1, - 0 -
5 *k%
CPU6/00¢ RJ45 1 [,O,l 16 single
6

* different bus driving method

**

applied in disturbance recorder factory configunati

*** must be without bus driving (it works only with “main” CPU)

Table 7. Versions of the CPU unit
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Fig. 10. shows the back side of the CPU modules.
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Fig. 10. Versions of the CPU module

The CPU module performs the full-scale hardware softivare supervision of the system as
well. The main processor is supervised continuobgiythe ,watch —dog” circuit, the other
supervision functions are assigned to the maingesar. The continuous supervision covers
the internal supply voltages, the A/D converterd dime correct operation of the two signal
processors as well. In case of any changes, alskafi memory chips are supervised using the
stored check-sum values.

The internal relays are controlled daily at a pfiege time.

In case of CB circuit supervision module applicati@ption), the external circuit can be
supervised as well (see the description of thisutegdChapter 0).

All detected error, which can influence the corregeration of the device, all functions are
disabled, and the device generates alarm signal.

If the device co-operates with fibre optic connectwith other devices, then this connection
is supervised continuously.
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» Characteristics of the integrated disturbance recader

The integrated disturbance recorder is always abk)] but the usual disturbance recorder
functions are realised only in a simplified way.

The recorded disturbances are stored in a flashaneahip, reserved for this function. This
memory is divided into 64 kbyte memory pages. Adturbances start on a new page, and can
not be longer than the page.

For the evaluation of the storage capacity, thiefohg data must be considered: 1 analogue
sampled value needs 1 word (2 byte) in the memamnyg, one word can store 16 digital
channel signals. In a sampling step (1 ms) maxim@mnword can be handled, and the
disturbance recorder has 10 pages, 64 kbyte eacbordingly, using 1 kHz sampling
frequency, 10 records of about 3.2 s can be star@drecord has 8 analogue and 32 digital
channel values.

The factory setting reserves 200 ms preliminaryetspan and 200 ms post fault time span.
The starting of the disturbance recorder is perémnby digital signal changes only, the

starting state can be edge triggered or level éngd. In this case, the recorder keeps
registering during the active state of the sigiéth ,Protlog” equations, the user can define

the triggering.

The parameters of the integrated disturbance recdudctions have factory settings only, set
by the user.

The data of the recorded disturbances can be &maadf via fibre optic connection to a
computer using the menus of thBrptect for Windows” software. There is a separate
evaluation program‘Zirert”, which can be started automatically by th€rqtect for
Windows” program as well.

Attention: the optional additional disturbance nelmy module fulfils all requirements for the
disturbance recording. The description of this ampi module can be found in a separate
chapter (See Chapter 0).
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» Tasks of the communication and control processor

The signal processor dedicated for communicatiod aontrol tasks is prepared to
communicate in different directions:

- the communication with the protection engineermgrkstation is organised with
Protecta protocol. This direction gives possibitityset and check the parameters of
the protection functions, the measured values laadtatus signals can be displayed,
and the stored disturbance records can be dowrddaon the device for analysis.
This direction gives possibility to initiate somgitching operations as well.

- using standard protocols (IEC 60870-5-101, IEC 7698-103, ABB SPA) the
supervisory and control system can be connectsdny.

Both serial interfaces are prepared to operate adial, looped or dually looped
communications systems with fibre optic, but thesibaconfiguration has a single
communication interface for the protection engimegrworkstation, and one interface
towards the supervisory system.

Following page:
Fig. 11. Principal scheme of the CPU module
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,CT” the current transformer input module

This is an input module with intermediate curreahsformers to input the phase currents and
the zero sequence current. The rated current @phase current can be 1 A or 5 A. If the
zero sequence current in not derived from the stitmeo phase current transformers, but a
summation current transformer is applied, thentiied current is 100 mA.

CT1 CT1 CTH CT2 cCT2
0101 omoF 008 o101 0103
N I T o [la}
=t
bE 7 algs
] 3y - 13|
b E nlds a Ty oo 1
oy ™ Sy 3 | o] 2
sl Ghgs g 1 o 3
b 5 algs g o, oy
B Bl O B G
a) b) c) d) e)

Fig. 12 The current input modules

The most frequent versions of this module are sunsethin Table 8.
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Table 8. Versions of the current input modules

Technical data:

Information Data
Rated current In 1Aor5A
(toroidal CT) (100 mA)
Continuous current 4* In

Short time overload (1s)

100 *In (if In =1 A),chn
50*In (ifIn=5A)

Dynamic overload 100 * In
Power consumption
Double size version <1W
Single size version <0.2 W

Table 9 Technical data of the CT input modules
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Code Channel Rated current Sampling
CT1/0101 3 (8-7,6-5,4-3) + 1 (2-1) 1A (200mV) + (&) simple
CT1/0112 3 (8-7,6-5,4-3) 1A (200mV) simple
CT1/0118 4 (8-7,6-5,4-3) 1A (400mV) simple
CT1/0501 3 (8-7,6-5,4-3) + 1 (2-1) 5A (200mV) + BA/) simple
CT1/0105 3 (8-7,6-5,4-3) + 1 (2-1) 1A (400mV) + () simple
CT1/0505 3 (8-7,6-5,4-3) + 1 (2-1) 5A (400mV) + BA/) simple
CT1/0512 3 (8-7,6-5,4-3) 5A (200mV) simple
CT1/0518 4 (8-7,6-5,4-3) 5A (400mV) simple
CT1/1104 3 (8-7,6-5,4-3) + 1 (1-2) 1A (200mV) +A.1V) simple
CT1/1110 3 (8-7,6-5,4-3) + 1 (2-1) 1A (400mV) +A.1V) simple
CT1/1113 3 (8-7,6-5,4-3) + 1 (2-1) 1A (400mV) +A.1V) simple
CT1/1502 3 (8-7,6-5,4-3) + 1 (2-1) 1A (200mV) +A.8V) simple
CT1/5502 3 (8-7,6-5,4-3) + 1 (2-1) 5A (200mV) +A.6LV) simple
CT1/1514 3 (8-7,6-5,4-3) 1A,5A,5A (400mV) simple
CT1/1515 3 (8-7,6-5,4-3) 1A,5A,1A (400mV) simple
CT1/1516 3 (8-7,6-5,4-3) 1A,1A,5A (400mV) simple
CT1/1517 3 (8-7,6-5,4-3) + 1 (2-1) 1A (200mV) + 5200mV) simple
CT1/5104 3 (8-7,6-5,4-3) + 1 (2-1) 5A (200mV) +A.1V) simple
CT1/5110 3 (8-7,6-5,4-3) + 1 (2-1) 5A (200mV) +A.1V) simple
CT1/5113 3 (8-7,6-5,4-3) + 1 (2-1) 5A (400mV) +A.0V) simple
CT1/0103 4 1A (200mV) simple
CT1/0503 4 5A (200mV) simple
CT1/0107 3 1A (400mV) simple
CT1/0507 3 5A (400mV) simple
CT2/0101 3 1A (10mA) dual
CT2/0102 3 1A (5mA) dual
CT2/1110 3 1A,1A,1A (10mA) dual
CT2/1114 3 1A,1A,5A (10mA) dual
CT2/1514 3 1A,5A,1A (10mA) dual
CT2/0502 3 5A(5mA) dual
CT10/1501 4 1A or 5A(100mV) dual
CT10/1502 4 1A or 5A(200mV) simple
CT10/1503 3 1A or 5A(400mV) simple
CT10/1504 3 1A or 5A(100mV) dual
CT10/1505 3(8-7,6-5,4-3) + 1 (2-1) 1A or 5A(200mV LA or 5A(1V) simple
CT10/1506 3(8-7,6-5,4-3) + 1 (2-1) 1A or 5A(200m¥vP.1A or 0.5A(1V) simple
CT10/1507 4 1A or 5A(400mV) simple
CT10/1508 3(8-7,6-5,4-3) + 1 (2-1) 1A or 5A(400mvP.1A or 0.5A(1V) simple
CT10/1509 4 1A or 5A(200mV) simple
CT10/1510 3 1A or 5A(200mV) simple
CT10/1511 4 0.025A(700mV) simple
CT10/1512 3 1A or 5A(1V) simple
CT10/1513 1(2-1) 0.1A or 0.5A(1V) simple
CT10/1514 1(2-1) 0.025A or 0.05A(1V) simple
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,VT" voltage transformer input modules

If the device performs voltage related functionsefdundervoltage, directionality, distance
protection) or the voltage is to be sampled for disturbance recorder, then this module is
needed. The rated voltage of this module is 100 200 V line-to line value.

YT YT YT Tz VT3 WT2
1001 1003 2008 1001 1006 1003
1y = 1] 1]
FlE| B g
3 3 3
I E e 4
T
7y — 7y — 7hy —
AE IS Bl 5 Bl 5 - 1 1
kL= 2 5
3 = 3 I 3
15 E ryE s 4
213 £ 213 £ 213 £
sl & sl & sl &
a) b) C) d) e) f)

Fig. 13. The voltage transformer input modules
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The most frequent versions of this module are sunsein Table 10.

Code Channels Rated line voltage Samplindrequency signall
VT1/1001 3+1 100V/5V single No
VT1/2001 3+1 200V/5V single No
VT1/1002 4 100V/5V single Yes
VT1/1003 3 100V/5V single No
VT1/1007 4 100V/5V single No
VT1/1008 2 100V/5V single No
VT1/2002 4 200V/5V single Yes
VT1/2003 3 200V/5V single No
VT1/2007 4 200V/5V single No
VT1/2008 2 200V/5V single No
VT2/1001 3 100V/15.3V dual -
VT2/2001 3 200V/15.3V dual -
VT4/1003 3 100V(20mA)/5V single No
VT4/1004 4 100V(10mA)/5V single No
VT4/1005 3 100V(20mA)/5V single Yes
VT4/1006 3 100V(20mA)/5V single No
VT4/1007 4 100V(20mA)/5V single No
VT4/1008 2 100V(10mA)/5V single No
VT4/1009 3+1 100V(20mA)/5V + single Yes

100V(10mA)/5V
VT4/1010 3+1 100V(20mA)/5V + single No
100V(10mA)/5V
VT4/1011* 3 100V (20mA)/5V dual No
VT4/1012* 3+1 100V(20mA)/5V + dual No
100V(10mA)/5V
VT4/1013* 1 100V (20mA)/5V dual No
* reduced inductance
Table 10 Versions of the voltage transformer magiule
Technical data:
Information Data
Rated voltage Un 100V, 200V,
100 Vi+/3, 200 V.v/3
Continuous voltage
Double size version 2*Un
Single size version 1.5*Un
Power consumption <1l5W
Table 1. Technical data of the VT input modules
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The system has combined modules (VTCT) as well. dtmbined module versions are

summarised in Table 12:

Code Channels Rated Rated Sampling
current voltage

CTVT/0111 2 currents (8-7,6-5) + 1A (200mV)| 100V (5V) single
1 voltage (2-1)

CTVT/0511 2 currents (8-7,6-5) + 5A (200mV)| 100V (5V) single
1 voltage (2-1)

CTVT/0508 2 currents (8-7,6-5) + 5A (5mA) | 100V (5V) dual
1 voltage (2-1)

CTVT/0112 2 currents (8-7,6-5) + 1A (200mV)| 100V (5V) single
1 voltage (2-1) 1A (400mV)

CTVT/0512 2 currents (8-7,6-5) + 5A (200mV)| 100V (5V) single
1 voltage (2-1) 5A (400mV)

CTVT/5122 2 currents (8-7,6-5) + 5A (5mA) | 220V (5V) dual
1 voltage (2-1) 1A(5mA)

CTVT/0520 2 currents (8-7,6-5) + 5A (200mV)| 200V (5V) single
1 voltage (2-1)

Table 12. Combined analogue input modules
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,OX" Optically isolated communication modules

The task of the optically isolated communicationdule is to transmit sampled analogue or
digital signals to higher distances via fibre omtables. The main application is longitudinal
line differential protection and bus-bar protectidfor evaluation of the communication
capacity, the following information must be conse&teé in each sampling period (1 ms) 4
word sampled data (four channels) and additiondllyvord digital information can be
transmitted.

Technical data of OX module:

Information Data
Optical code Manchester
Optical frequency 10 MHz
Communication speed 1.2 Mbit/s
Optical sending element Laser diode
“Single” mode (SM) cable application
Wave length 1300 or 1550 nm
Optical power > -7 dBm
Optical receiver InGaAs diode
Receiver sensitivity <-35dBm
Optical connector FC PC
Fibre optic cable internal diameter 9 nm
Maximal distance >100 km
“Multi” mode (MM) cable application
Wave length 850 nm
Optical power > -7 dBm
Optical receiver InGaAs diode
Receiver sensitivity <-35dBm
Optical connector FC PC
Fibre optic cable internal diameter 50 or 62.5 nm
Maximal distance 2-4 km

Table 13. Technical data of the OX module

Disconnection of the glass fibre optic cables maybdormed in inactive state, by qualified
personnel only. Not proper handling can cause geriiamages of the optical elements.

The most important versions of the OX modules arersarised in Table 14.
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Fig. 14. Versions of the OX module

Code Channels Master/slave Modus Wave length
COX/111 1 master mono 1310nm
COX/112 1 master mono 1550nm
COX/120 1 master multi -
COX/211 1 slave mono 1310nm
COX/212 1 slave mono 1550nm
COX/220 1 slave multi -
COX/312 1 selectable mono 1550nm
COX/320 1 selectable multi -

OX/11 1 - mono 1310nm

OX/12 1 - mono 1550nm

OX/20 1 - multi -
OXR/11 1 - mono 1310nm
OXR/12 1 - mono 1550nm

OK/11 1 - mono 1310nm

OK/12 1 - mono 1550nm

OK/20 1 - multi -

OK/21* 1 - multi -
0OX0/20 1 - multi -
0X01/20 1 - multi -
COM3/20 3 - multi -
* not coded
Table 14. Versions of the OX modules
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»ZI" Independent disturbance recorder module

The EuroProt system can contain as an option atefieandent” disturbance recorder module
as well. This disturbance recorder can fulfil alual requirements for a modern disturbance
recorder. This module can be configured to selezianhalogue channels (up to 16) and digital
channels (up to 64). These channels can be mebhsuerived channels too, generally, all

information can be recorded, which is availabléhm protection functions.

The disturbance recorder module has no own manimaahterface. The parameter setting
and the uploading of the recorded disturbancegartormed with the help dProtect for
Windows softwarevia fibre optic channel. This module has an indelee device code, it
can be connected to the fibre optic communicatietwark, as any other Protecta devices.

The storage of the recorded disturbances is peedrlbyy a battery protected static RAM,
optionally with 1, 2 or 4 Mbyte capacity. The duwatof the recording is determined by the
memory capacity. For example in case of 15 analagk 32 digital signal channels a 4
Mbyte SRAM can store about 100 s recordings. If iiemory is full, the oldest record is
overwritten, but the time stamps of the delete@dmcemain available. The time information
of up to 100 records can be stored, the oldest cax@be overwritten.

The triggering of the recording can be set by patens: this can be an analogue signal level
violation, a rising or falling edge of a digitalgsial or any changes of the levels. The
maximum duration of a record, the pre-fault and pls-fault time can be defined as well.

The scaling is a parameter too.

The disturbance recorder parameters in tAmtect for Windows” software are displayed
according to Fig. 15.
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=
= Paramekters

Timer settings:

Haximum »ecord length for one trigger
Pre—-trigger length

Post-record length

Record length at edge trigger

]
i
1
i
"~

Drfeper @3 = G

during post—recording
Duration of triggering signal.
T4 if edge triggering.
but not longer than T1.

Dig.channels: Mame Level triggering Edge triggering Inverse

Fig. 15. Setting of the disturbance recorder

The text on the screen explains the meaning of TR, T3 and T4 time parameters. The
meaning of “Normal recording” on the screen needsies additional remark: if for the
triggering by a digital channel “Edge” triggering’ selected, which means that the recording
is started by a change in the selected digitalasjgimen the duration of the recording is
T4+T2+T3. When however Level triggering is selectéten the duration of the “Normal
recording” is the duration of the selected signates In any cases, the duration is limited by
T1.

The parameters of the channels can be selecteddaugo the following figures:

One page on the screen contains 32 digital chanpatge down, if there are more of them.
The names of the digital channels can be freelyeddithis name will be shown on the
replayed records.

Dig.channels: MHame Level triggering Edge triggering Inverse

1.
2.
3.
4.
5.
6.
7.
8.
9.
a.
1.

o

Fig. 16. Recorder settings for digital channels

If the “Level triggering” column contains a “+” marthen the triggered state is valid during
the duration of 1 state of this signal. If at theng time the “Inverse” column contains the “+”
mark as well, then the triggered state is the @ sththe selected signal.

Compiled by: Approved by: Date: Page:

Kornél Petri Dr. Laszl6 Eperjesi 30.05.2008 37/41




\fROTEC A EuroProt

Electronics Co. Ltd HW modules

The “+” mark in the “Edge triggering” means triggey by a 0 -> 1 transition of the selected
signal. The “Inverse” column can invert the trigggrfor a 1 - > 0 transition. Each transition
restarts the measuring T4 time.

The triggering is performed using “OR” connectidnadl trigger settings. This signal is the
internal trigger signal, the duration of which detees the duration of the recording. This
means, that new triggering can prolong duratiothefrecording, but this is limited by T1.

If the triggering signal falls back, during the ‘®t@ecording” period a new triggering state
will restart recording, and the total duration vk longer by the “Normal recording” time
and by T3.

When the triggered state is too long, the disturtbaecorder gets in disabled state until reset
of the internal trigger signal. The new recordiadriggered by the rising edge of the internal
trigger signal.

Because of the triggering explained above the tedetevel triggering is advised to be
applied if the disturbance recorder is superviged.(in a laboratory), because a continuous
reset state of the selected signal disables newvdiag.

The parameters for analogue channels are shovaginl?7.

Analogue channels:

Dimension: Tr. primary:
B Upper limit = 3
Dimension: Tr. primary:

B Upper limit = :
Dimension: Tr. primary:
Lower limit= B Upper limit = E

Fig. 17. Recorder settings for analogue channels
The parameters to be set are:

- the name of the channel with maximum 16 charactacsording to the real signal
application, (this name will identify the signal tive replayed records),

the dimension of the signal,

the primary rated value of the signal (the ratedosdary value of the measuring
transformer must be identical to the rated inpllie@®f the device),

- lower limit means triggering, if the signal fallelow this level; be careful with this
setting. Setting to 0 means no triggering.

Upper limit means triggering, if the signal risaisove this limit. Setting for current to
2500 %, for voltage to 200 % means no triggering).

The “On-line” window of theProtect for Windows software shows continuously the
measured signals and the triggering conditions.
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“TA” analogue signal transmitter modules

These modules can transmit any analogue measulgsl ofathe device coded into the 4-20
mA range current loop. This module needs indepena@ner supply input.

Code External power Channel 1 Channel 2
TA2/242( 220\V/= 4-20mA 4-20mA
TA2/142( 110V= 4-20mA 4-20mA
TA2/442( 48V= 4-20mA 4-20mA
TA2/20€ 220V= 0-6mA 0-6mA
TA2/10€ 110V= +6mA 0-6mA
TA2/40¢€ 48V= 0-6mA 0-6mA

Technical specification:

Rated voltage Un 220/110/48 V DC
Output current range | 4-20/0-6mA=+2q
Output current resolution 12 bits, 1 in 4006
Max load resistance Ri K

Settling time to 0,5% ts <10ms
Power supply voltage range Ut Un+10%
Insulation tests 2kV RMS 50 Hz| 5KkV 1,2/50us

1 min

Signal transmission time tt 100 ms
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MC media converter module

This module is designed to convert the electrimalig of the CPU modules with RJ-45
connector to light signals of mono- or multi-modleré optic cables. This way the module
provides possibility to connect the devices withdthet connector for twisted metal cables to
Ethernet networks using fibre optic media. Theatise for data transmission can be up to 2-4
km(50um) or 80-100km(fm) depending on the applied fibre optic cable. dperation of
the MC media converter module is independent ofhib&ting device, which provides power
supply voltage only. This module can be appliedEuroProt operating with CPU6 unit

extended with RJ-45 Ethernet connection.

MC20 MC12

Tx 62,5/50/9um

Rx 62,5/50/9um

Ethernet connector

Type of patch cable needed for connection: UTPsonesr cable.

FO connector type

ST connector

Connection

Rear side of the device, on the MC20ul=od

Optical wavelength

820 nm

Laser Class 1 (EN 60825-1/-2)

Glass fibre 50/i@bor 62.5/125im

Permissible optical link signal attenuation

MaxBwlith glass fibre 62.5/12pm

Maximum distance of transmission

1.5 km

Character idle state

Configurable: factory settinght off”
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Additional modules

There are some modules (4...20 mA signal input nepd@t100 signal input module, etc.)
designed for special applications. Please contadte€ta Co. Ltd., if you need these options.

The sequence of the modules in the device and dh&er of the modules depend on the
applications. Please find these drawings in thdigoration manuals.

Exchange of the modules is permitted only, if tloeides are identical. In case of any doubts,
please contact Protecta Co. Ltd.
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