AIAXEIPIZTHZ EAAHNIKOY AIKTYOY AIANOMHZ HAEKTPIKHZ ENEPTEIAZ A.E

AIEYOYNZH EIAIKQN ETKATAZTAZEQN AIKTYOY

AIAKHPY=H AEEA -

ZYMBAZH : ...,

EPFO :« AvaBdaduion KUKAWNATWY TTpooTaciag Ki EAEyXou Kal uAotroinon
ynelakou diIKTUou emmikoivwviag o€ 10 Y/Z 150kV/MT»

TEYXOZ E

TEXNIKEZ NMPOAIATPA®EZ EZOlAIZMOY




10.

11.

AIZTA TEXNIKQN MPOAIArPA®QN

SS-44/1 NMivakeg EAéyxou, MNpooTtaoiag & Alavoung.

TD-43 AOKINOOTIKEG UTTOOOXEG KAl BUCHATA YIa KUKAWMPOTA EVTACEWS, TAOEWG
Kal yIa TOV €AEYX0 KUKAWPATWY TITWOEWGS OIOKOTITWV.

SS-96/1 BonBNnTIKOi NAEKTPOVOUOI HETAYWYNG.

SS-100/4 Wnolakoi HAekTpovouor Ala@opikr TTpooTaciag MeTaoxnUaTioT.
SS-94/5 Wnoeiokdg povo@aaoikog H/N avixveloews OQAAUNATWY yng WEYAANG
avtioTaong Kal evog KatdAAnAou M/Z evidoewg.

SS-131/6 HAekTpOVOUOI  UTTEPEVTACEWS @Aoewv & yng oTabepou &
avTioTpépou xpovou Me duvatotnTa TTPOCdIOPIoUOU  KaTelBuvong  yid
o@AAuaTa @AcEWV Kal yng yia TrpooTtacia Mpapuwyv MeTa@opds Kal TTUAWV
M/Z 150 kV.

AA-264 Xuokeur Autouatng PuBuiong Taong M/Z YT/MT.

AA-AEEA/417 Wnoiokég Movadeg EAEyxou & lMpooTaaiag —MoAuAeiToupyikoi
HAekTpovouol yia TTUAEG TTIVAKWY diavoung MT.

TD-40/3 HAeKTPOVOUOI QOUMMETPIOG PEUPATOG IO XPHon Of ouvouaoud UE
OUYKPOTAMOTA TTUKVWTWY avTioTaduiong 20 kV.

SS-140/9 XdAkiva uttoyela kahwdia eAéyxou kai 1oxuog 0.6/1 (1.2) kV e
povwon PVC 4 PE 4 XLPE kai rpooTaTeuTiké pavdua PVC.

AA-151 MNivakeg TmpooTaociag M/X 1oxuog 150/20-20 kV 100MVA, 150/20 kV
40/50 MVA ka1 150/22 kV 66 MVA.



PUBLIC POWER CORPORATION
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ATHENS - GREECE

May 1997

SPECIFICATION SS-44/1

CONTROL, RELAY & DISTRIBUTION BOARDS

This specification covers manufacturing and supplying of the control
boards as shown on the attached prints of our drawings (preliminary).

GENERAL REQUIREMENTS

1.

The control boards shall be fabricated in sections suited to
shipment and capable of being readily assembled at ultimate
destination for unit operation and connection to external circuits.

All control and distribution boards shall be of the indoor steel
cubicle type, except as otherwise noted on the drawings. These
boards shall be provided suitable for extension and shall be
complete with all wiring, terminal blocks, labels, indicating lamps
etc.

The front part of the cubicle, upon which the relays and other
apparatus are mounted shall be made from sheet steel through
bending and forming operation.

The top of the cubicle, as well as the door, shall also be made
through bending and forming operation.

The indoor cubicles, except the low voltage distribution cubicles
for A.C. and D.C. auxiliary supply which form a set, shall be
delivered without exterior side partitions.

The fastening of the relays and apparatus on the interior side
partitions shall be made by screws permanently fixed (spot
welded) on the metallic partition, in such a way as to assure
easy removal and re-installment of the apparatus thickness of
the sheet steel of the cubicles shall not be less than 2.3mm.
Cubicles shall be of the dimensions 0.80 x 0.60 x 2.30 m.
Handles and padlocks shall not be mounted higher than 2.1m
above the floor level.

All relays shall be mounted on the front of the panel not lower
than 0.35m and not higher than 1.8m above floor level.

llg/KB/ak/ss-044a/March 1997 ss-044



4, Cubicle door shall be hinged to lie flat back and not restrict areas
to the panel. Hinges shall be of the lift-off type. Doors shall be
secured with integral handles and provision shall be made for
locking. On the lower part of the door, louvers shall be provided,
covered on the interior side by a metallic screen.

5. The drilling and wiring required for instruments, relays or other
apparatus shall be carried out by the Contractor supplying the
panels.

6. The inside of cubicles shall be painted white or light grey. The
outside of the cubicles shall be painted grey. One prime coating
and two coats of finishing paint shall be provided, the prime
coating being red lead in boiled linseed oil and two coats of
finishing painting consisting of enameled hot paint (Duco).

7. A fluorescent lamp shall be fitted inside each cubicle in order to
illuminate as much as possible all wiring without dazzle. The
cubicle lamp shall be controlled from a door switch.

Indicating lamp glasses on control and relay panels shall
conform to the following standard color code:

RED . Circuit breaker closed. This color is to be reserved
for the one function mentioned.

GREEN : Circuit breaker open. This color is to be reserved
for the one function mentioned.

WHITE : Lamps normally alight: Voltage healthy, trip circuit
healthy etc.

YELLOW : Alarm Indications on which action is necessary.
Transformer over temperature, circuit breaker trip-
on fault, Buchholz relay actuated charger failure
etc.

8. Current transformers and voltage transformers secondary
circuits shall be earthed at one point in an accessible position at
the switchgear.

Apparatus located inside of the cubicle shall be mounted on the
sides of the cubicles in such way to give a free access to the
panel wiring and terminals.

9. All metallic parts of the boards shall be electrically connected by
a copper tinned grounding bar 25 x 3mm leading to the earthing
terminals provided for connecting to the earthing system.

10.  Panel wiring shall consist of single core, copper stranded wire of
2.5 sq. mm section, insulate, and shall conform to the

llg/KB/ak/ss-044a/March 1997 ss-044



11.

12.

13.

14.

15.

requirements of specification SS-140, Color of insulation shall be
black or grey.

Terminal blocks shall be suitable for connection of a stranded
copper wire of at least 6 sq. mm section, unless otherwise noted
on the drawings.

Wiring shall be placed in plastic ducts and shall conform to the
following standard code:

a. Connections in A.C. circuits:
Red for phase A
Yellow for phase B
Blue for phase C
Green for neutral
Yellow + Green for ground

b. Connections in D.C. circuits:
Grey for plus and minus D.C.

All wires and multi-core cables on panels shall have ferrules
which bear the same number at both ends. Ferrules shall be
insulating material and shall be provided with glossy finish to
prevent adhesive of dirt.

Ferrules, numbers, terminal blocks and all wiring accessories
shall be as shown on drawing 30180 / 1 (or last revision).

Terminal blocks shall be mounted vertically at the sides of the
cubicles to give easy access to connection.

All connections shall be made to the front of terminal blocks
which shall have pairs of terminals for incoming and outgoing
wires.

Main buses and bus taps shall be made of high conductivity
tinned copper bars with half-round edges. All tap joints shall be
heavily bolted.

Fuses and links, auxiliary protective gear and test links shall be
accommodated inside the cubicle. In each control or distribution
board a minimum of 25% of spare terminal blocks mounted on
the channel shall be provided.

For each type and rating of fuses and indicating lamps, fuse
extractors (if required) and one spare fuse and one indicating
lamp for each board shall be furnished.

All wires associated with tripping circuits shall be provided with
red ferrules marked “Trip”.

Labels provided for all apparatus shall be of approved material
to ensure permanency of the lettering. The surface of the label
shall have a mat or satin finish to avoid dazzle from reflected
light. Mimic diagram shall be provided on the 150kV and 15kV
control panels and shall be white metal (aluminum alloy).

llg/KB/ak/ss-044a/March 1997 ss-044



PART EX

TEST REQUIREMENTS

Switch-gear assemblies, as stated above, shall be able to withstand the
following dielectric tests to determine the adequacy of the insulation. All these
dielectric tests shall be made phase to phase and phase to ground.

Devices used as a part of switch-gear assemblies shall be capable of meeting
the dielectric requirements for such devices.

1. A.C. assemblies equipment rated from 60 to 600V shall withstand for
one minute a low frequency A.C. voltage test of twice reated voltage
plus 1000V with a minimum of 1500V.

2. Tests for D.C. assembled equipment rated 110V shall be 1500V.
The above tests shall be made at the point of manufacture.

3. In addition, tests may be made by using 75% of the given values in
paragraphs 1 and 2 at the point of installation.

PART EXE

DRAWINGS & CONNECTION DIAGRAMS

Drawings of the general arrangement and diagrams of connections shall be
submitted by the contractor for approval before starting any work.

All wiring diagrams for the panels shall be drawn as viewed from the rear side.
Upon delivery of the equipment the contractor shall furnish one approved
reproducible transparency and three copies of all drawings referring to each
control and distribution board.

Pamphlets, technical descriptions, operation manuals etc., shall be submitted
in ten copies (in English or French language) for each type of apparatus or
relay.

GCl/ev/June 1977
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PUBLIC POWER CORPORATION OF GREECE
T/NPRD/SUBSTATION AND SWITCHING
DESIGN AND SPECIFICATION SECTION

TECHNICAL DESCRIPTION TD- 43

TEST SOCKETS AND PLUGS FOR CURRENT, VOLTAGE AND
CIRCUIT BREAKERS TRIP CIRCUITS

Test sockets and plugs are to be used for checking of the measurement and
protection circuits without disturbing the circuits in question.

."f"-.

I. Test sockets and plugs for current circuits. T :
1. Test sockets for current circuits (scheme 1) |;¥},r, = lﬁT_|
Technical characteristics: i sl

Mounting:Flush mounting |H\aﬁ1 ——===—xy
Connection:Rear with 2,5mm? conductors e T
Contacts for conductor connection: eight (8) at least i O @ @
Nominal voltage:380V A.C, 440VDC T o

Nominal current:15A A.C

Maximum current: 200A/1sec, 100A/5sec A.C schemel

Power frequency voltage test: 2500V 50HZ 1min.

The test sockets for current circuits shall be equipped with cover, which shall ensure
the continuity of the circuit.

Also a suitable arrangement must be available so as to short circuit the secondaries
of the current transformers before measurements take place, that is when the plug
Is inserted in the test socket.

2. Plugs

Technical characteristics:

Along with the sockets, appropriate plugs shall be provided so that the checking of
measurement and protection circuits can be carried-out.

Each plug shall bear eight (8) at least pins with a suitable cross-section as to enable
the connection of 2,5mm? conductors.

The number of pins shall be determined by the number of contacts of the test
socket.



Il Test sockets and plugs for voltage circuits. & 1)
1. Test sockets for voltage circuits (scheme 2)
Technical characteristics: _ i
Mounting:Flush mounting “‘[ : [|Lll‘-}
Connection:Rear with 2,5mm? conductors 5 3l :
Contacts for conductor connection:eight (8)at least “1 1
Nominal voltage:380V A.C, 440VDC '17,; {"131 O
Maximum current:8A AC -

Maximum current:800A/25msec, 25A/5sec A.C scheme?2
Power frequency voltage test:2500V 50HZ 1min.

The test sockets for voltage circuits shall be equipped with cover, which shall
ensure the continuity of the circuit.

2. Plugs

Technical characteristics:

Along with the sockets, appropriate plugs shall be provided so that the checking of
measurement and protection circuits can be carried-out.

Each plug shall bear eight (8) at least pins with a suitable cross-section as to enable
the connection of 2,5mm? conductors.

The number of pins shall be determined by the number of contacts of the test
socket.

lll Test sockets and plugs for TRIP circuits.

—

1. Test sockets for TRIP circuits (scheme 3) =t

Technical characteristics: _ , “ﬂ—'—.;l::ll :;Jﬁ
Mounting:Flush mounting R R e
Connection:Rear with 2,5mm? conductors s e —=

Contacts for conductor connection:eight (8)at least

Nominal voltage:380V A.C, 440VDC +T+G T @ @
Maximum current:8A AC - Tpping
Maximum current:25A/5sec, 800A/25msec A.C scheme 3

Power frequency voltage test:2500V 50HZ 1min.

The test sockets for TRIP circuits shall be equipped with cover, which shall ensure
the continuity of the circuit.

2. Plugs

Technical characteristics:

Along with the sockets, appropriate plugs shall de provided so that the checking of
measurement and protection circuits can be carried-out.

Each plug shall bear eight (8) at least pins with a suitable cross-section as to enable
the connection of 2,5mm? conductors.

The number of pins shall be determined by the number of contacts of the test
socket.
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October 2005

SPECIFICATION No. SS-96/1
AUXILIARY THROW - OVER RELAYS

SCOPE

This specification covers the requirements concerning the general and
operating characteristics of a throw — over relay to be used as an auxiliary
relay in operating, indicating and protective circuits when it is required that
the relay does not drop out when the supply voltage is interrupted, or when
manual or electrical resetting of the relay is necessary.

GENERAL CHARACTERISTICS

Mode of operation: The throw — over relay shall be equipped with eight or
fourteen contacts (as specified in the inquiry) divided in two groups, the
contacts must have the possibility to be easily changed from normally open
to normally closed.

The relay shall be latched in either position by a permanent magnet or an
interlocking device. The relay shall require no supply to hold it in position as
the permanent magnet or the interlocking device, retains the armature in the
one or the interlocking device, retains the armature in the one or the other
position, when the supply to the contact in series with the coil has been
interrupted.

Construction and design: The throw over relay shall be of the plug — in type,
furnished with a suitable base and shall be enclosed in a withdrawable
plastic cover. The throw — over relay shall be provided with mechanical
indication of its position, means shall be provided to displace the armature
manually or electrically from one position to the other when required.

Furthermore the relay shall be suitable for panel surface mounting and
provided with screw type terminals, for near connection.

TECHNICAL CHARACTERISTICS
1. Rated voltage

(as specified in the inquiry) 1101 220 V.Z.P

- Operating range 80%-110% ¢ ovou Tacemg
2. Operating times

- For make contacts ( for relay with 8 contacts ) <25ms

- For break contacts (for relay with 8 contacts) < 15ms

- For make contacts (for relay with 14 contacts) <30ms

- For break contacts (for relay with 14 contacts ) <25ms



Iv.

VI

3. Permissible ambient temperatures - 10°C éwg + 50 °C
Mechanical life approx. 10 million oper.

4. Contact data
- Number of contacts (as specified in the inquiry) 8 or 14
- Current carrying capacity

- Continuous 5A
- Forl sec 20A
- Breaking capacity

- OnD.C. for L/R <40ms, 220V.D.C 1A

5. Available D.C. voltage from the
Substation battery 1101 220V + 10%, -20%

DEPARTURES FROM THE SPECIFICATION

Offers shall be accompanied by a technical report in which shall be stated
any departures from this specification.

TESTS

Relays shall be tested in conformity to the corresponding standards B.S,
A.S.A., UT.E.,, 1 V.D.E. depending on the manufacturer’s country, and
which apply for such relays.

DRAWINGS - PAMPHLETS

Bidders are requested to submit attached to their offers, outline dimension
drawings, wiring diagram as well as pamphlets and detailed technical
description, for the subject relay.

118/mp/T1K/13.10.2005



PUBLIC POWER CORPORATION S.A.
TRANSIMISSION NEW PROJECTS DEPT. June 2006

SPECIFICATION SS - 100/4
Revision No.4

DIGITAL DIFFERENTIAL RELAY FOR TRANSFORMER
PROTECTION.

. SCOPE

This hereby specification covers the requirements concerning the technical and
operational characteristics and also testing requirements for digital differential relays used
for the protection of 3-phase, power transformers of 40/50 MVA, 150/15,75 — 21 KV and
of delta - wye connection.

Il. KEY WORDS

Digital transformer differential relays, digital differential relays for two — winding

transformers.

lll. USE

The digital differential relays are to be used for the protection of 3 — phase 40/50 MVA,
150/15,75 —21 KV transformers of delta — wye connection. The zone of protection shall
indude and the 20 KV bus of he substation. (Transformer +20Kv-bus differential
protection)

IV. STANDARDS

The relays shall conform to the latest IEC standards. Relays based on ANSI / IEEE or
DIN / VDE standards can be offered, subject however, to the Purchaser’s approval.

V. OPERATING CONDITIONS

1. Installation : Indoors
2. Temperature range :-5°C to 55°C
3. Relative Humidity : 5% to 85%



VI. CHARACTERISTICS OF THE ELECTRICAL SYSTEM

1. Rated Voltage (phase to phase) : . 150 KV rms

2. Maximum Operating Voltage : 170 KV rms

3. Rated frequency : 50 Hz

4. System Neutral : Solidly Earthed
5. Operating frequency range :50Hz £ 0.2 Hz
6. Rated short circuit level : 25 KA at 150 KV

7. Maximum permissible duration of fault in order to
maintain stability : <500m sec.

VII. CURRENT TRANSFORMER CHARACTERISTICS

The digital differential relays will be used in conjunction with current transformers which
have the following characteristics.

- 150 KV side : Ratio =200/ 1A, Burden = 25VA, Accuracy class = 5P20

- 15,75 -20 KV side : Ratio = 950- 720/0,58A, Burden = 30VA, Accurancy class = 5P20
for a substation with the 20KV side installed outdoors.

- 20KV side: Ratio: 600/0,5A, Burden=15VA and Accuracy class = 5P10 for a
substation with the 20KV side installed inside the control building of the substation.

VIil. DIGITAL DIFFERRENTIAL RELAY REQUIRED PROTECTION
CHARACTERISTICS

1. Protection capability :a. Against all three and two
phase internal faults.
b. Against all interturn faults
c. Against all phase to
ground internal faults.

2. Operating Characteristic : Dual slope percentage operating
characteristic which shall prevent
operation unless the differential



current is greater than a certain
percentage of the through fault
current.

This percentage shall be adjustable
either continuously or by steps.

3. Current transformer vector and ratio adapta -

: There shall be no need
tion (correction).

for external interposing
CTs.
In other words, the relay must be
equipped with capability of
adjusting CT ratio and angle
(phase) in its input.
4. Blocking characteristics a. Second harmonic
blocking or restrain
plus dc blocking for
transformer inrush current.

b. Fifth harmonic
blocking against
transformer
overexcitation current.

c. Zero —sequence current filtering
so that out of-zone earth faults
are not seen by the transformer
protection as an in-zone fault.

5. Additional Blocking characte-
ristics : Restrain against external

faults with current
transformer saturation.

6. Protection against out — of — balance

current : The out- of- balance

current produced by the
transformer

tap — changing or current
transformer mismatch shall
be compensated by
means of the percentage
bias feature.

7.Earth fault protection : A restricted earth fault

protection shall be available



Xl. DIGITAL DIFFERENTIAL RELAY REQUIRED
TECHNICAL CHARACTERISTICS

1. Type of differential relay . Digital (Numerical).
2. Input rated current 1A
3. Auxiliary voltage supply :110VvDC
4. Auxiliary voltage supply tolerance D+ 1150:/A>
-15%

5. Output Contacts

a. Trip contacts

- Number : at least two (2)

- Continuous current rating 5 A

- Switching making capacity : 1000 W at 110V DC
- Switching breaking capacity : 30 Wat110vV DC
- Current rating for 0.5 sec . 30 A

b. Alarm contacts :
- Number of alarm contacts : at least two (2)
selectable contacts, plus
two NO contacts all free of

voltage.
- Contact continuous current rating 1A
6. Construction : The relay shall be

of the draw — out type
for panel surface
mounting.

7. Relay Housing (case) : The housing shall provide
a degree of protection

of IP51 as per IEC.

8. Self — diagnostics :The relay shall be equipped
with self -diagnostics
capacity, thus facilitating
repairs.



9. Short circuiting of contacts
of the current input unit (if any)

10. Construction design

11. Configuration of the relay

Xll. DIGITAL DIFFERENTIAL RELAY REQUIRED

ADDITIONAL FEATURES

1. Fault Recording

2. Measurements (metering)

: Automatic short — circuit
of all current contacts shall
be foreseen, if the input unit
is of the draw —out type

: The construction preferably

will be of the modular design
with  plug- units.

: All settings (parameteriza-
tion) shall be input by
means of an integrated
keyboard and a display and
by a PC. The settings shall
be stored in a non — volatile —
memory, so that they will not
be lost even during
interruption of the substation
auxiliary voltage and
relay’s internal battery (if any).

: All faults shall be recorded

and stored for analysis. The
capacity of memory shall
permit the storage of at
least four (4) faults.Capa-
bility shall exist so that
the fault data can be read
remotely via modem.

The recording shall include
both analog and digital
signals.

: The measurement function

shall be capable of measu-
ring in real time all phase
currents and capability shall
exist so that this data can be
read either locally or remotely
via modem.



3. Synchronization : Besides an internal

synchronization clock, the
relay shall be capable of
being synchronized via a
substation automation control
system’s master clock which
has capability of GPS
synchronization besides of its
own.

4. External Wiring of the relay :The relay shall be equipped

with screw type terminals
suitable for 2.5 mm?
conductors.

5. Special Accessories : Any special accessories

needed for testing and
communication purposes
must be provided.(such as
special cables, plugs,
interfaces, adaptors etc)

Xlll. COMMUNICATIONS

The relay shall be fitted with two (2) serial ports for reasons of interfacing
and specifically with :

1.

One serial port suitable for connection to a PC.

An operator program shall be available to enable user — friendly parameter
setting, analysis of fault data and records and commissioning either locally
or remotely via modem.

One serial port suitable for system interface ( fiber optic) shall be
available for connection to a digital computerized substation control
system. The communication protocol shall be as per IEC 60870 — 5-
103 or Profibus, or Lon or Modbus RTU or DNP3.0 or IEC — 61850.

XIV. SOFTWARE

Software, preferably WINDOWS based, for the parameter setting
analysis of fault data and records and commissioning shall be
provided ona basis of a royalty free, non exclusive with irrevocable
license to use by PPC S.A.

The software shall be user friendly and capable of displaying on
VDU (screen) all analog wave forms and digital signals.The software
shall be menu — driven.

XV. TESTS



1. Routine Tests as per IEC 602555 -5
a. Dielectric Withstand test

b. Impulse Voltage test

2. Type tests.

a. Impulse Voltage test as
Per IEC-60255 - 5.

b. High Frequency test as
per IEC —60255-22-1.

c. Electrostatic Discharge test
as per IEC-60255-22-2 class Il

d. Fast Transient test as per
IEC-60255-22-4 class I

e. Vibration test as per IEC- 60068-2
and |IEC 60255 — 21-1

: 2 KV rms, 50 Hz, 1 minute,

between all terminals and

case earth.
: 5KV peak, 1.2/50us, 0.5j

: 5 KV peak, 1.2/ 50 ps, 0.5j

: 2.5 KV peak, TMHz, t = 15 ys,

400 shots/sec, duration = 2
sec.

: 4KV contact discharge,8 KV

air discharge both polarities.

: 2 KV, 5 KHz, brust length

=15ms, repetition rate
=300ms, both polarities,
duration = 1min.

:10 Hz to 60Hz, 0.035mm

amplitude.
60 to 500Hz, 0.5 g
acceletation.

NOTE: In case of lack of IEC testing standards, the only other standards that could be
considered are VDE and ANSI/IEEE, subject, however to the purchaser’'s approval.

XVI. INFORMATION WHICH MUST BE PROVIDED BY ALL BIDDERS

1.

All necessary technical pamphlets and technical information so that the

technical evaluation of the offered differential relay can be carried out.

offered differential relays.

Outline drawings with over-all dimensions and wiring diagrams of the

Any test certificates for all specified type tests in this hereby specifi-



cation may be submitted along with the technical offer.
Acceptance or not of the submitted test certificates will be subject to
the purchaser’s approval.

4. Areference list shall be submitted and in which the following shall be
Included :
- Country and buyer
- Type of the relay
- Numper of units sold
- Year of sale.

5. All bidders are required to complete attachment “A”. Failure to comply
with this request or submission of attachment “A” incomplete shall constitute
sufficient reason for rejection of the offer.

XVIl. DATA WHICH MUST BE PROVIDED BY THE SUCCESSFUL
BIDDER

1. Complete functional and wiring drawings for approval before shipment
of the relays.

2. Complete outline dimensional drawings for approval before shipment of
the relays.

3. All necessary documentation concerning installation, commissioning,
operation, maintenance, parameter setting and trouble shooting of the
relay.

4. Complete instructions for the operation and application of the related
software.

XVIil. PACKING

Each relay with all of its units (if any) shall be packaged separately inside
a robust box properly labeled.



10. Describe the operating characteristic of the

ATTACHMENT “A”

. Type of the offered relay
. Operating temperature range of the relay

. Analog Inputs of the relay
a. Rated Current
b. Rated Burden

. Digital Inputs
a. Rated Voltage
b. Rated Voltage tolerance

. Trip contacts

a. Number of trip contacts

b. Continuous current rating

c. Switching making capacity
d. Switching breaking capacity
e. Current rating for 0.5 sec

f. Rated Voltage

. Alarm contacts

a. Number of alarm contacts
b. Are they selectable? .
c. Rated Voltage .

. Auxiliary Voltage supply of the relay
. Auxiliary Voltage supply tolerance of the relay
. Is the offered relay of the draw-out

type and suitable for surface panel mounting? :

relay

11. Is the relay equipped with current transformer

ratio adaptation (correction)?



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

10

Is the relay equipped with current transformer

ratio and angle adaptation; e

Is the relay suitable for transformer + 20KV bus

zone differential protection; e

Are second and fifth harmonics and autotrans- D
former inrush currents blocked? ...

Is restrain provided against external faults with

current transformer saturation? D

Is the out- of- balance current due to tap-changing
or current mismatch compensated?

Is restricted earth fault protection provided?

Is automatic short-circuiting of the current contacts
available in the case where the current input unit (if any)
is of the draw out type?

Degree of protection of the relay case

Is the relay equipped with screw type terminals
suitable for 2.5mm? condructrors?

Is the relay equipped with an integral keyboard
and display for parameter setting?

Can the relay be set by PC?
Is the offered relay equipped with self-diagnostics?
Is the offered relay equipped with fault recording?

Is the offered relay equipped with measurements
capability?

Describe in brief the measurement feature capabilities



27.

28.

29.

30.

31.

32.

33.

34.

11

Can the offered relay be synchronized via a substation
automation control system’s master clock?

Is the offered relay equipped with two serial ports?
One for connection to a PC, the other for connection
to the digital computerized substation control system?
What is the communication protocol used for the
connection of the relay to the digital computerized
substation control system?

Is software provided?

Type of software provided

Power consumption of the relay

Is the offered relay of the
modular type?

Are zero sequence currents filtered?

me/AG/26/3/2002

Revision No.2/116/pm/AG/October 2004
Revision No.3/116/nn/AG/Apri/2006
Revision No.4/116/mru/AG/June/2006



PUBLIC POWER CORPORATION S.A January 2006
ATHENS - GREECE

SPECIFICATION No. SS-94/5
SINGLE PHASE LARGE RESISTANCE EARTH FAULT DETECTION
NUMERICAL RELAY
AND OF A SUITABLE CURRENT TRANSFORMER

L SCOPE
This specification covers the requirements with regard the technical characteristics,
design characteristics and testing of a single phase earth fault numerical relay for the
detection of high impedance earth faults and of a suitable current transformer which
shall be used in connection with the above relay.

1L KEYWORDS
Numerical single-phase relay for the detection of earth fault, earth
fault relay, overcurrent relay, current transformers, instrument transformers.

1. USE
The relay will be used for the detection of small earth fault currents, which by
design are not being detected by the overcurrent protection relays of the MV
distribution lines. The indoor type CT shall be connected to the earthing terminal of the
neutral earthing resistor of the power transformer.

IVv. STANDARDS

The numerical relays shall be in accordance with the following IEC standards:

-IEC - 60255-5
-IEC — 60255-22
-IEC — 61000-4

The current transformers shall be in accordance with IEC-60044-1 standard.

V. METHOD OF SUBMITTING THE OFFER

Prospective bidders are required to subunit separate technical and economic offers for
the two equipment of this hereby speciations. Furthermore they can submit offers only
for one of the two equipment or both, but separately, if the desire so.

VI. OPERATING CONDITIONS

For the relay

1. Installation : Inside the control building of the
substation

2. Temperature range :-5°Cto 50°C

3. Relative humidity : 5% to 85%

116/Revision No.4/sp/AG/january 2006 1 ss-94-5a



4. Altitude

For the current transformer

1. Installation

2. Temperature range
3. Relative humidity

4. Altitude

: Up to 1000m above

sea level

: Inside the metallic kiosk of the

earthing resistor of IP 34 protection as
per IEC-60529

:-25°C to 45°C
© 5% to 85%

: Up to 1000m above

sea level

VII. ELECTRICAL CHARACTERISTICS OF 20 KV SYSTEM

SIS e

Rated Voltage (phase to phase)
Maximum Operating Voltage
Number of phases

Rated frequency

Short circuit level

:20 KV
: 24 KV
23

:50 Hz
: 10 KA

Basic Impulse Insulation Level (Lightning

impulse level)

Rated DC supply voltage
Method of earthing

: 150 KV for outdoor equipment

and 125 kV for indoor

: 110 V DC
: the 20KV system is earthed via

a 12 resistor

VIII. REQUIRED TECHNICAL CHARACTERISTICS OF THE RELAY

1.

ol

e

Type

Rated input current

Number of stages

Auxiliary supply voltage

Setting range for both stages

(Ie>) and (Ie>>)

Delay time for both stages

Thermal withstand capability of the
relay in AC current input

Use of the stages

116/Revision No.4/sp/AG/january 2006 2

: Numerical overcurrent relay of definite

time suitable for the detection of small
earth fault currents

: SA
: Two (2), Ie> and [e>>
: 110 VDC

:(0.01 to 6) x IN in steps of 0.05A
: 0 to 150 seconds in steps of 0.1 sec

: 100 xIN for 1 sec

40 xIN for 2 sec
4 xIN continuous

: One stage (IE>) shall  be used for

signalling when an earth current of 1A
to 1,5A is detected to flow through the

$s-94-5a



0. Number of output contacts

neutral of the transformer. The second
stage (Ie>>) shall be used selectively to
provide a tripping command to the

20 KV transformer central circuit
breaker when an earth current of >10 A
is detected to flow through the neutral

of the transformer

: Two (2) contacts related with

stage IE>. Both contacts shall be of the
signalling type with rated current =1A
and

Two (2) output contacts related with
stage [E>>. One of which shall be of the
signalling type with rated current =1A,
and the other of the command type with
rated current = 5A, and with making
capability of 30 A for 0.5 sec and
breaking capability of 0.25A at 110

V DC

IX. ADDITIONAL REQUIRED CHARACTERISTICS OF THE NUMERAL

RELAY

1. The relay shall be of reduced sensitivity with regard to 3 harmonics currents.

2. The relay shall be equipped with an RS232 port for PC communication.

3. The relay shall be equipped with an RS485 port for communication purposes via
IEC-61850 protocol or IEC — 60870 —5-103 or Profibus-fms or Moddbus/Rtu or

DNP 3.0.

4. The relay terminals shall be of the screw type and must be suitable to be wired with

control cable of cross section of 2.5mm 2.

5. The relay shall be suitable for panel flush mounting.

6. The degree of protection of the relay housing shall be IP52 as per IEC-60529.

X. REQUIRED TECHNICAL CHARACTERISTICS OF THE CURRENT

TRANSFORMER

1. Rated Voltage

2. Rated Frequency

3. Ratio

4. Primary rated current

5. Number of secondary windings

6. Protection winding characteristics

116/Revision No.4/sp/AG/january 2006

: 12KV

:50 Hz

: 25/5-5A

125 A

: Two (2). One for protection purposes and

one for metering

$s-94-5a
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. Rated current

. Rated output power

. Accuracy Class

. Accuracy Limit factor

. Metering winding characteristics
Rated current

. Rated output power

. Accuracy Class

. Instrument security factor

. Power Frequency Voltage withstand
of the primary winding

9. Lightning impulse voltage withstand

10.

11.
12.
13.
14.

15.

16.

17.
18.

(1.2/50ps)

Power Frequency voltage withstand
of the secondary winding

Rated continuous thermal current
Rated short-time thermal current (Ith)
Rated dynamic current (Idyn)

Limit of temperature rise of the
winding when carrying the rated
continuous thermal current

Type of material of the insulating
housing

Partial discharge level

Type

Installation

:5A
:30 VA
: 5P
. 10

:5A
:30 VA
01
: FS2

: 28 KV
175KV

:3KV

: 1.2x25A=30A
: 1250A
:3125A

: 75°C , insulation class E

: Cycloaliphatic epoxy resin
: 20pC at 14.4KV

: Indoor, dry type
: Inside the metallic kiosk

of the power transformer’s
neutral earthing (grounding) resistor

XI. ADDITIONAL REQUIRED CHARACTERISTICS OF THE CURRENT

TRANSFORMER

1. The primary terminals of the CT must be suitable to be connected with a tin-plated
copper strip of dimensions at 40x4mm (width x thickness) with the aid of proper

bolts and nuts.

2. The secondary windings terminals of the CT must be suitable for connection with
control cables with cross section of 4mm?

3. The CT must be suitable to be mounted on a metallic surface or on a metallic
pedestal through bolts and for this reason it must bear at its base four (4) hot-dip
galvanized steel strips with proper wholes so that the CT can be supported through
bolts and nuts. The necessary bolts and nuts must be part of the supply.

4. The dimentions of the CT can not exceed:
35c¢m in diameter 25c¢m in height and 20cm in depth.

116/Revision No.4/sp/AG/january 2006 4
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XII. TESTS

A. Testes for the numerical relay

1. Routine Tests

a.

Power frequency voltage withstand test : 2KV,
50Hz for one (1) minute in accordance
with TEC-60255-5 standard

2. Type Tests

a.

C.

Impulse voltage withstand: SKV peak value
In accordance with IEC — 600255-5 standard

High frequency disturbance test: 2,5KV,

IMHz, t=15us, 400 pulses/sec, 2 seconds

in duration in accordance with IEC- 60255-22-1,
class III standard

Fast transient disturbance test: 2KV, 5/50ns, 5 MHz
in accordance with IEC-60255-22-4, class III standard

4. Electrostatic discharge test : 4KV/6KYV contact discharge, 8KV

air discharge with both polarities 150pF,
Ri=330€2 in accordance with IEC-
60255-22-2 class III and IEC-61000-4-2,
class III standards

B. Tests for the current transformer in accordance with IEC-60044-1 standard

1. Routine Tests

a.

b.

C.

d.
e.

2. Type Tests

a.
b.

Verification of terminal markings
Power-frequency withstand test on primary
winding: 28KV, 50Hz, 1 minute

Power-frequency withstand test on the secondary
winding: 3KV, 50Hz, 1 minute

Partial discharge measurement (<20pC at 14.4KV)
Determination of errors

Temperature rise test

Lightning impulse test for the primary
winding: 75KV peak value of shape 1.2/50us
Short-time current test

Power frequency voltage wet

test: 28KV, 50Hz for 1 minute
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XIII. _PACKING

The relays and the CT’s shall be delivered packaged separately inside a robust paper
box suitable for this type of equipment.

XIV. INFORMATION WHICH MUST BE PROVIDED BY ALL BIDDERS

1.

[98)

All bidders must provide all information which required in ATTACHMENT
‘A’ of this hereby specification. Failure to comply with this requirement will
result in rejection of the offer.

Dimensional and outline drawings for the relay and the current transformer.
Preliminary drawing depicting cross section and top view of the current
transformer and also depicting how the CT is to be mounted. Failure to comply
with this request will result in rejection of the offer.

Technical prospectus and any other information for the relay and the current
transformer

Schematic and wiring drawing for the relay.

XV. INFORMATION WHICH MUST BE PROVIDED BY THE SUCCESSFUL

BIDDER

1.

Final drawings indicating dimensions, cross view and top view and
supporting strips of the CT.

Setting instructions, maintenance instructions for the relay and any software
needed for its setting and parameterization.

116/Revision No.4/sp/AG/january 2006 6 ss-94-5a



ATTACHMENT ‘A’
SINGLE-PHASE LARGE RESISTANCE EARTH FAULT
NUMERICAL RELAY
AND SUITABLE CURRENT TRANSFORMER

Failure to answer all following questions will result in rejection of the offer.
A.RELAY

1. Manufacturer of the relay L e e

2. Type of the relay

3. Temperature range during operation of the relay L s

4. Temperature range during storage of the realy e

5. Rated frequency

6. Rated input current

7. Is the relay of the numerical type? L e e e
8. Is the relay of the definite time? L e e e
9. Number of overcurrent stages et
10. Auxiliary supply voltage L s
11. Setting range of the first overcurrent stage (IE>) L e

° step ..................................
12. Setting range of the second overcurrent stage (IE>>) e e e eare e

o step
13. Time delay for both overcurrent stage L e

° step ..................................

14. Thermal withstand capability of the relay

e Continuous ettt
e For two (2) second L e
e Forone (]) second L eeteerterrereeeeereeeaaeae,

116/Revision No.4/sp/AG/january 2006 7 ss-94-5a



15. Can the one overcurrent stage (IE>) be used for the defection of
currents of 1 to 1.5A and to provide an output signal, and the other
stage ( [E>>) to provide a tripping command when it detects a current  : .......ccceeeiieriiieniiieen.
of >10A? s

16. Output contacts related to stage (IE>)
a. Number of signalling contacts L e
b. Rated current of signalling contacts e e e eare e
c. Making current of the signalling contacts L e
d. Braking current of the signalling contacts e e e

17. Output contacts related to (IE>>) stage
a. Number of signalling contacts L e
b. Number of command (tripping) contacts L e e eare e
Rated current of signalling contacts L e
Rated current of command contacts L et
Rated making current of command contact for 0.5sec L e
Breaking current of the command contact at 110V DC e e e eare e

oo

18. Is the relay of reduced sensitivity to 3 harmonics currents? e

19. Is the relay equipped with an RS485 port for communication
purposes via [EC 61850 protocol? Or IEC 60780-5-103 or Profibus-
fms or Moddbus/Rtu or DNP 3.0? L et

20. Is the relay equipped with an RS232 port for interfacing with a
PC? e ———————

21. Are the relay terminals of the screw type and suitable to be wired
with control cables of 2.5mm? in cross section? L s

22. Is the relay suitable for panel flush mounting? e
23. Degree of protection of the housing of the relay e
24. Weight of the relay L e

25. Power consumption of the relay in VA s
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B. CURRENT TRANSFORMER

1.

C.

Manufacturer

. Type

Rated Voltage

. Rated frequency

. Ratio

. Primary rated current

. Number of secondary windings

. Protection winding characteristics
. Rated current

. Rated output of the secondary

. Accuracy class

. Accuracy limit factor

. Metering winding characteristics
. Rated current

. Rated power output

Accuracy class

d. Instument security factor

10. Rated continuous thermal current

11. Rated short-time thermal current (Ith)

12. Rated dynamic current (Idyn)

13. Power frequency voltage withstand of the primary winding
14. Power frequency voltage withstand of the secondary winding

15. Lightning impulse voltage withstand

116/Revision No.4/sp/AG/january 2006
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16. Temperature rise limit

17. Type of material of the insulating housing

18. Partial discharge level

19. Are the primary terminals suitable to be connected to a tin-plated
copper strip of 40x40mm in dimensions?

20. Are the secondary terminals suitable to be connected to control

cable of 4mm? in cross section?

21. Does the CT bear at its base four (4) hot-dip galvanized steel
strips for supporting purposes?

22. Are the necessary bolts, nuts, and washers for the support
(mounting) of the CT part of the supply?

23. Weight of the CT

24. Dimensions of the CT

25. Insulation class as per IEC 60085

116/Revision No.4/sp/AG/january 2006 10
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SPECIFICATION SS-131/6

PHASE AND EARTH
DEFINITE AND INVERSE TIME
OVERCURRENT RELAYS
WITH DIRECTIONAL CAPABILITY FOR BOTH PHASE
AND EARTH
FOR 150kV TRANSMISSION LINE TRANSFORMER
BAYS & PROTECTION.

92}

COP
This specification covers the requirements concerning the technical
and operational characteristics of definite time and inverse time 3-
phase and earth overcurrent relays with directional capability for both
phase and earth.

The relays are to be used as back-up protection for the 150 kV
Transmission Lines and 150kV Transformers bays.

m

1. KEYWORDS
Overcurrent relays, phase and earth (ground).

1. 150KV SYSTEM CHARACTERISTICS

Current transformer ratio : 500 - 1000/ 1A.
Voltage transformer ratio : 160000/Y 3 : 120/y 3 V
System nominal voltage : 150 kv

Maximum system voltage : 170 kv

System frequency : 50 Hz

Number of CTs : 3, single phase

Number of VTs : 3, single phase

IV. RELAY MOUNTING REQUIREMENTS

1. The relay shall be housed in a case which shall be suitable for
flush panel mounting or surface panel mounting.
2. The relay shall be suitable for rear or front connection.

3. The relay shall be equipped with screw tyge (preferably) terminal
blocks which shall be suitable for 2.5 mm*® conductors.

V. RELAY REQUIRED AUXILIARY VOLTAGE
(POWER SUPPLY)

The relay auxiliary voltage must be : 110 V DC.

VI. RELAY REQUIRED FUNCTIONS
The relay must be equipped with the following functions:
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a. Definite time overcurrent phase and earth protection with two (2)
overcurrent stages, low and high, for both phase and earth (1>,
I>>, Ig> and Ig>>) and with directional capability for both phase
and earth.

b. Inverse time overcurrent phase and earth protection with
overcurrents stage, for both phase and earth (1>, 1g>) and with
directional capability for both phase and earth.

C. The inverse overcurrent phase and earth protection must
include curve types either based on IEC or IEEE/ANSI as
indicated below:

per per
IEEE / ANSI IEC
Short-time inverse Short-time inverse
Moderately inverse Standard inverse
Inverse Very inverse
Very inverse Extremely inverse
Extremely inverse Long-time inverse
d. Breaker failure protection. This function will check the fault

current exciting the relay for a certain (adjustable) period of time
after the trip command has been given to the relevant circuit
breaker. In case the fault current exists after this period of time
(meaning the breaker has failed to open) an appropriate contact
of the relay should be energised.

VIlI. RELAY REQUIRED RATED CURRENT AND VOLTAGE
INPUT AND RATED FREQUENCY.

VIII.

1.
2.
3.

Rated current (In) : 1A
Rated voltage (Un) ; 120/ 3V
Rated frequency (fn) : 50 Hz

INFORMATION WHICH THE SUPPLIER MUST KNOW

FOR THE PHASE AND EARTH DIRECTIONAL

CAPABILITY OF THE RELAY

Because the relay will be supplied by three single place CTs and three
single-phase VTs, it must be capable of calculating the earth current
(lo) and earth voltage (Vo) by itself.




IX.
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RELAY REQUIRED SETTING RANGES

a.

a.l.

a.2.

Definite-time overcurrent element.

Low Qvercurrent Element Range
Phase (I >) (0.1-3) X In'in steps of 0.1 A
Earth (lg >) (0.1-3) x In'in steps of 0.1 A

Delay time for | > and Ig >

0.1-6 sin steps of 0.1 s

Phase (I >>)

(0.5-8) x In'in steps of 0.1 A

Earth (Ig >>)

(0.5-8) x In'in steps of 0.1 A

Delay time for | >> and g >>

0.1-6 s in steps of 0.1 s

Inverse-time overcurrent element.

Overcurrent Element

Phase (I >)

(0.1-3) X In'in steps of 0.1 A

Earth (I >)

(0.1-3) x In'in steps of 0.1 A

Time multiplier

0.1-3.2sin steps 0of 0.1 s

ADDITIONAL REQUIREMENTS

The relay must be :

a.

b.

of the numerical type.

equipped with fault recording capability

capable of blocking 2hd harmonics

equipped with at least seven (7) NO output contacts. Six (6) of
them will be programmable to allow the user to choose which of
the definite time or the inverse time elements (1>, I>>, [g>, 1g>>)
are related to the contacts. One (1) contact will be related to the
function of breaker failure and it will be time adjustable.

The output contacts must have the following characteristics

- Continuous current rating: 5 A.
- Breaking capacity : 0.3 Aat 110 V DC for L/R=40 ms
- Making capacity: 30 Afor0.5 s
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XII.
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RELAY MEANS OF CONFIGURATION
The relay shall be configured via :

a. an integrated keypad and an LC screen.
b. a PC through a proper port and appropriate software which must
be included in the supply.

SOFTWARE

Any software need for the parameterization and setting of the relay
must be supplied

TESTS

a. Routine tests.

a.l. Insulation tests as per IEC 60255-5.

a.1.1. Dielectric withstand : 2 kV rms, 50 Hz, 1 min,
between all terminals and case earth.

b. Type tests.
b.l. Impulse test as per IEC 60255-5 : 5 kV peak, 1.2/50 ps, 0.5 J

b.2.  High frequency test
as per IEC 60255-2-1, class llI
or IEEE / ANSI C 37.90.1 : 2.5 kV peak, 1 MHz,
400 shots per second,
duration = 2 s.

b.3. Fast transient test
as per IEC 60801-4, class lll / IV : 4 kV

b.4.  Vibration test
as per IEC 60068-2-6 : Acceleration : 0.5g + 25%
Frequency range: 10 — 150 Hz
Number of sweep cycles: 20
Sweep rate: 1 octave / mm + 10%.
Duration of endurance:2 hours
30 minutes

Z

oT
Bidders are required to submit, if available, any official test reports for
all of the above tests along with their technical offer. Acceptance or not
lies on the judgment of PPC S.A.

M
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XIV. ADDITIONAL DATA TO BE SUPPLIED BY BIDDERS

1.

Reference list
A reference list of the offered type relay shall be submitted in
which the following shall be included :

- Country and Customer
- Number of installed relays
- Date of order.

Drawings pamphlets

Bidders are requested to submit along with their technical offers,
outline drawings, wiring diagrams and any information and data
which will attributed to the compete description of the offered
relay.

Connection drawing of the relay with CTs and VTs
In the offer, a connection diagram must be included depicting the
connection of the relay to the available CTs and VTs

XV. ATTACHMENT “A”

Bidders are requested to complete attachment “A”.

Failure to comply with this request will constitute sufficient reason for
rejection of the offer.

XVI.

COMMUNICATION AND INTERFACES

The relay shall be fitted with two (2) serial ports for reasons of
interfacing and specifically with:

1. One serial port suitable for the connection to a PC.

An operator program shall be available to enable user friendly
parameterization of the relay.

One serial port suitable for system interface shall be available for
connection to a digital computerized substation control system. The
communication protocol shall be as per IEC 61850. The relevant
certificates, in accordance with IEC 61850-10, must be submitted.
The certificates must be of level A (level A means independent
Lab, e.g. KEMA).

The certificates can be of level B (manufacturer's Lab), if the
manufacturer's Lab has been qualified by the UCA International
Users Group.

In the first case the certificates (level A) must be submitted along
with technical offer. In the second case the certificates (level B)
along with the UCA International Users Group certification to the
manufacturer must be submitted in the technical offer.

XVI. GUARANTEE

Guarantee of good operation for a period of at least five (5) years
must be provided.



WITH DIRECTIONAL CAPABILITY FOR BOTH PHASE

SPECIFICATION SS-131/6
PHASE AND EARTH
DEFINITE AND INVERSE TIME
OVERCURRENT RELAYS

AND EARTH

FOR 150 KV TRANSMISSION LINE PROTECTION

9.a.
9.a.l.

ATTACHMENT “A”

Type of the offered relay PR

Is the offered relay suitable for
flush mounting or surface

mounting? PP
Relay rated current PR
Relay rated voltage e

Relay rated frequency PP

Relay auxiliary voltage

(Power supply) e

Are the relay’s terminals of the
screw tyJ)e and suitable for

2.5 mm® conductors ? L

Does the relay meet the required
functions listed in paragraph VI

of the specification ? e

Relay setting ranges.

Definite Time.

Low Qvercurrent Element Range
Phase x Inin steps
Earth x In in steps
Delay time for phaseandearth |  .................. in steps




9.a.2.

9.b.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Phase | ... X In in steps
Earth X Inin steps
Delay time for phase andearth | ............... in steps
Inverse Time.
Overcurrent Element Range

Phase

.............. X In in steps

Earth

.............. X In in steps

Time multiplier

................... in steps

Can the relay block 2hd harmonics ?

List all relay contacts and their
characteristics
(acc. § X.d)

Is the relay equipped with fault
recording capability?

Is the relay equipped with breaker
failure function?

Can the relay operated with the
the assumptions of paragraph VIII?

Is any parameterization software
provided?

Is the offered relay equipped with two (2)
serial ports? One for connection to a PC,

and the other for connection to a digital

computerized substation control system? : ...

Can the relay be configured by an

integrated keyboard and an LC screen

and also by a PC?

Is guarantee of good operation for a period

of at least five (5) years provided ?

Have the offered relays been certified
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by conformance test performed in
accordance with IEC 61850-107?
-Are certificates provided?

20.  Power consumption of the relay
21.  Weight of the relay

22.  Dimensions of the relay

II/AG/a.k/SS-131e/18.07.2000
115/pm/AG/JUNE 2004
116/GS/August 2006
116/pm/1A/July 2008
115/pt/IA/November 2008
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AEH A.E./JAA AA-264
TEXNIKH NEPIFPA®H Huepopnvia: Méptiog 2008

2Y2KEYH AYTOMATHZ PYOMIZHZ TAZHZ M/Z YT/MT

1. ANTIKEIMENO
H Texvik MNepiypar ava@épetal aTnv TTPOMNABEIG Kal TIC OOKIUEG NAEKTPOVIKAG

OUOKEUAG auTtopaTtng pubuiong g tdong Metaoxnuatiotwyv YT/MT, o1 otroiol
01a0£TOUV PnXaviouo aAAayng Taong utrd @opTio (Z.A.T.Y.D.)

2. ZYNOHKEZ AEITOYPIIAZ

H ocuokeury TpéTTel va gival KATAAANAN yia AgiIToupyia TOOO O€ E0WTEPIKO OCO Kal
o€ €€WTEPIKO XWPO, We dlakupavon Bepuokpaaciag TepiBaANovTog ammd —10° C uéxpl
+50° C.

Emeid®f n ouokeur] Ba ToTToBeTNOEI O XWPO PE EVTOVO NAEKTPOUAYVNTIKG TTEDIO
(xwpog M/Z), yia Tn cwaoTA AeIToupyia TnG TTPETTEI va TTANPEi To OXETIKO oTavTapT IEC-
1000-4-3 (10 V/M 80-1000 MHz).

3. XAPAKTHPIZTIKA AEITOYPIIAZ KAl PYOMIZHZ

3.1. O unxaviopdég alAayrg 1aong utmd @opTio Ba eAéyxeTal auTouaTta amod Tn
OUOKEUN auTtr péow OUO €TTOPWYV, Wia yia TNV augnon Kal pia yia TN Peiwon
NG Téong, pe iIkavoTnTa diakoT G 10 A ota 220 VAC kal ouvexég goptio 5 A

ota 220 V AC.

3.2. H 1Tpoo@pepOUEV CUOKEUN TTPETTEI VO €XEI TN OUVATOTNTA EAEYXOU TAGEWV Ol
oTToieg TTpoépxovTal amd M/Z 1dong ........ /100 V AC kai ........ /110 V AC, 50
Hz kai evidoewy ....... 1 Akar....... /5 A.

3.3.  H ev kevwy tdon TpETTel va puBuideTal peTaty Twv Tipwv 90 V = 120 V
TOUAQXIOTOV €iTE e auvexn €TTIAoy €iTe e Brparta 0,5 V.

3.4. H ouokeu TTPETTEl va €€l TN BUVATOTNTA AVTIOTABUIONG TNG TITWONG TAONG UE
armAfl Z avriotdBuion (Z compenstation yia ovopacTiké @opTtio 1A 13 5 A),
peTatu 0 €éwg 10% TOUAAYXIOTOV TNG OVOUAOTIKAG TIUAG TNG EAEYXOPEVNG TAONG.
H emmiAoyn) TTpETTEl va gival ouvexnG A O€ MIKPA BAuaTa.

3.5. H ouokeunn mpETTEl va TTapEXEl TN OuvaTtoTNTa €AEyXOU TNG TTAPAAANANG
Aeiroupyiag 2 TouAdyioTov M/Z xpnoigoTroiwvTag Tn HEBOdO «Tou eAaxioTou
XWPNTIKOU KUKAOQOPOUVTOG peupaTos» (minimum circulating reactive current
method). H evepyotroinon / atrevepyotroinon Tng duvatdTNTag QUTAG TTPETTE
va YiveTal e atrAoUg XEIPIOUOUG.

3.6. H ouokeunn mpémel va TTapéxel T duvatétnta pubuiong Tou Pabuou
avaioOnoiag petagu Twv opiwv £ 0,5% ..... + 3% TouAdxioTov. H emmAoyn
MTTOPEI Va gival ouveXnG 1 o€ TTOAU pIkpd Bripata (0x1 peyaAutepa atod 0,2%).

3.7. H ouokeun mrpétel va d1aBéTel diIaTagn XPOoVIKNG KaBuaTépnaong eKTEAEONG TNG
eEVIOANG aviywong 1 Meiwong. H kaBuoTtépnon authi ummopei va eivai
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3.8.

3.9.

3.10.

3.11.

3.12.

avTIoTPOPOU XPOVOU I avTIOTPOYOU Kal oTaBepou xpovou amd 15 €wg 120
sec TouAdyioTov. ATrapaitntn etmiong Kpivetal n duvatrdtnta TTPOoBeTNG
XpPovikig kaBuoTtépnong 0-10 sec TOUAGXIOTOV £QOCOV TTAPATIAVW OTTd dia
AEITOUPYIEG TOU PNXAVICPOU Eival aTTapaiTNTEG WOTE VA QEPOUV TNV ATTOKAION
Méoa oTa emBOuPNnTa Opla.

H ouokeun mpétrel va d1abéTel didtagn SIaKOTTAG TNG AsiToupyiag TnG (OnA. Twv
EVTOAWY UWwaonG Kal JEiwong) oTIG TTapaKATW TOUAAXIOTOV TTEPITITWOEIS :

a. E@béoov n eleyxduevn 1don peiwdei oto 70 €wg 100% TNG OVOPAOTIKAG
™ TS (Undervoltage blocking). H emAoyni mpétrel va gival cuvexig i
oe BAuata 1%.

B. Otav n eAeyxouevn téon augnbei oto 101 €wg 120% TNG OVOPAOTIKAG TNG
TIAG (overvoltage blocking). H emAoyr Tng e€mBuuntAg oT1dBung Ba
TIPETTEl Va ival ouveXAG N o€ BAMaTa oI peyoAuTtepa atrd 1%.

y. Otav n avaloyouoa évraon Tou M/E évraong augnbei ammd 50-200%
(overcurrent blocking). H emAoyn Tng emOupunti¢ 0TABUNG Ba TTpéTTel va
gival ouvexng A o€ BApaTta ox1 yeyaAuTepa atmo 5%.

Znueiwon: O1 et 101G €KATO (%) TIMEG TWV PEYEBWV TwV TTPONYOUHEVWY
TTOPAYPAPWY aVOPEPOVTAlI OTO OVOMOOTIKA HEYEBN Twv TINWV
TAoNG Kal €vTtaong Tou deuTepeUovTog Twy M/Z Tdong Kal éviaong
NG TTapayp. 3.2.

H 1don Tpo@odocia TNG cuokeung Ba TTapéxeTal atrd TNV UTTO €AEyX0o TAON
(Self Powered). Ztnv Tepimmmwon auth Pe Tnv €mmaveu@dvion g 1dong o
PUBUICTAG Ba TTpéTTel va PTTOPED va AsIToupynoel AUeca XwpPig va atraiTeital
emrToTTou emméupacn (Slatipnon 6Awv Twv PuBUicEwWY). TNV TTEPITITWOTN TTOU
N TTPOCPEPOUEVN CUOKEUN aTtaiTei BonBnTikr Tdon Asitoupyiag T16Te autrh Ba
mrpéTrel va gival 220 V AC £ 10%, 50 Hz.

H kAdon akpieiag Tou KUKAWMPOTOG HETPNONG TAONG TIPETTEI va €ival
MIKpOTEPN a1 0,3 o€ Bepuokpaaia 20° C kai ouxvotnTa 50 Hz + 2%.

O 1iyég akpiBeiag TTpéTrel va S0BoUuv aTmd TOV KOTAOKEUAOTH Kal va
TTEPIANPOBOUV aTNV TTPOCPOPA.

H ouokeur) TTpéTtrel va S100£TEI ATTAPAITNTA TA TTOPOKATW PEAE :

a. '‘Eva peA€ yia Tnv evioAn upwong TG Tdong

B. ‘Eva peAé yia v evioAn peiwong Tng Tdong (TTaAuog didpkeiag 1,5 sec

TOUAAXIOTOV)

‘Eva peA€ yia Tnv €vOeign TnG KaTdoTaong AutoéuaTou / XelpokivnTou

‘Eva peA€ yia Tnv evioAn Béong o€ katdoTtaon AutopaTou / XelpokivnTou

€. KoBapég cmagéc peAé yia Tn onuavon (alarm) Twv KATAOTACEWV
uTTEPTAONG, UTTOTAONG, UTTEPPOPTIONG, BAGRNG TOU pUBUIOTH.

o<

2Tnv TTPOOOWN TNG CUCKEUNG TTPETTEI ATTOPAITNTA VA UTTAPXOUV XEIPIOTAPIA
Kal eVOEIKTIKA YIo OAd TO TTAPAKATW:

o O¢on og Asitoupyia Tn ouokeun (on / off).
e AvAyvwon TnG TTEAYUATIKAS TIMAG TNG UTTO €AEyXO TAONG Kal £vTaONng Kal Oxi

WG TTOCOCTO KATTOIOU AAAOU PETPOUMEVOU pEYEBOUG.
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3.13.

©@¢on kai TpotroTroinon (kar avayvwan) 6Awv Twv TTOPANETPWY AEITOUPYiag
TOU pUBNIOTA.

‘Evdeign g Béong Tou tap Tou M/Z.

AgIToupyia Twv evioAwyv UYwong / Peiwong.

‘EvdeIEn Asimoupyiwv OTTwg overvoltage, undervoltage, overcurrent blocking,
etc.

©¢on Tou pubuioTh o€ TotikA Asitoupyia LOCAL / REMOTE,
Kal YEVIKA OoTTo100ATTOTE AAAN TTAPAPETPO ATTAITEITAL.

O1 yeTpoupeveg TINES Ba eppavifovTal he akpifela 2 dekadikwv wneiwv (format
XXX.XX).

O puBuioTAG Ba TTpéTTel va Oivel T duvatoTnTa £mMAOYAS / KaBopiouoUu Tou
TTpdanuou (+/-) TNG avTIoTABUIoNG TOU QOPTIOU.

4. ENIKOINONIA

41.

4.2.

4.3.

4.4.

O mpoo@pepduevog pubuIoTAG TTPETTEl va O108£TEl BUpa () BUPEG) ETTIKOIVWVIAG
ME @opnTd H/Y TOTTIKA, aAAG kal ammd amdéoTacn, HEow KATGAANAwv modem.
Méow Tou H/Y Ba mpétrel va ptmopouv va gigaxBouv ol dIdgopol TTapauETPOI
puBuioeig (configuration) kai va diaBiBacBouv Ta didpopa PeyéBn. Oa TTPETTEl
emiong va 000&i evTOA KaTAYPAPAS YIO CUYKEKPIYEVN XPOVIKA TTEPI0dO TNg
TPog €Aeyxo Tdong Kai évraong. Ta oToixeia autd Ba TTPETTEl va YTTOPOUV vVa
aTToOnKeuTOUV OTOV PUBNIOTA Kal va An@Boulv €& ammootaoewg (uploading) yia
emegepyaaia.

To OXETIKO TTPOYPAMPO TTOPAUETPOTTOINONG TTPETTEI va €ival QIAIKO TTPOG ToV
XPNoTn, va TTapéExel Tn duvaTtoTnTa TTAAPOUG EAEYXOU TNG KAANG AEITOUPYiag Tou
PUBMIOTA Kal o€ TEPITITWON O@AAYATOg va divel TRV mOavr aitia TTou To
TpokdAeoe K.A.TT. TAAPNG TTEPIypa®r) Xpriong Tou TTpoypauuaros autol Ba
mpémmel va TTapadoBei otnv AyyAik kai EAAnvik TAwooa. O 1rpounBeuTng
TIPETTEI VA TTAPOUCIACEl OTNV TTPOCPOPA AVAAUTIKA T XOPAKTNPEIOTIK& TOU €V
Aoyw @opntou H/Y (Aeiroupyikd, XxwpenTikotnTta diokou, I/0O, K.A.TT.) yia va givai
ouvarth n ekTéAeon / Xprion Tou TTPOYPAUUATOG TTAPAUETPOTTOINONG.

MNa Tnv €§” amooTdocwg eTmKoIVWYia, Ba TTeplypagei EExwpioTd 0 aTTaITOUUEVOG
€EOTTAIONOG Kal oTa QU0 GKPa (TEXVIKA XAPOKTNPIOTIKA , apxEG AsiIToupyiag).

Edv o autépartog pubuIoTig €xel duvatoTnTa oUvOeang o€ TOTTIKO JiKTUO, HECW
Tou oTroiou Ba dioxeTelel OAEG TIG TTANPOYOpPIES (TTPOCTAGCIAG, EAEYXOU K.A.TT.) O€
OuyKevTpwTH (concentrator) Tou Y/Z, 10Te OTNV TIPOCQPOPA Oa TIPETTEl VA
ava@epBolv OAeG o1 aTmapaiTNTEG TEXVIKEG AETTITOMEPEIEG yIa TNV &V Adyw
AeiToupyia.

5. KEAY®OZ

H ouokeun Ba Trepiéxetal oe oteyavod KEAUQOG Kal Ba ptTopei va oTtnpideTal KaTd
TETOIO TPOTTO TToU Ba aTTokAgiel Tn Asitoupyia TNG (evioAn Uwwong i peiwang) Adyw
Kpadaopwy ) NAeKTpopayvnTIKWY TTediwv. Ta KUpIa pépN TNG CUCKEUNRG Ba TTpETTEl va

gival

TPOCITA PE TNV AQPAIPECN TOU KOAUMMOTOG YIa TNV €UKOAN TOTTOBETNON TWV

lIapopwV pubpicEwy XwWpig SIOKOTTH AEITOUPYIaG TNG CUOKEUNG.
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6. AOKIMEZ
Aokipég Ba TTepIAapuBavouy dokiun akpiBelag kai dokipr pévwong. O TpoTTog TWV

OOKIJWY TTOU UTTOKEITal oTnv £ykpion TnG Emixeipnong Ba mpémmel va mpoTtabei atrd
TOV KOTAOKEUQOTHA Kal va TTEPIAGUBAVETAI ATTAPAITATA OTAV TTPOCPOPG TOU.

7. ZTOIXEIA MOY YNOBAAAONTAI ME THN NPOZ®OPA

H mmpoo@opd Ba TrpéTrel atrapaitnTa va ouvodeleTal amd Texvikd QuAAadia otnv
EMNVIKA 1 ayyAIKA yAwood. Ta @UAAGdIa auTd TTPETTEl va TTEPIEXOUV TTANPEN
TTEPIYPAPN, TNG A&ITOUpyiag TnG OUCKEURG, OUVOECHOAOYIOG TOu nAEKTPIKOU
KUKAWMATOG, BIA0TACEIG KAl OAEG TIG ATTAPAITNTEG TTANPOYOPIEG (TOUAGXIOTOV QUTEG
TTOU avag@EépovTal aTny TTap. 3), yia TNV TTOIOTIKI agloAdynon Twv TTPOCPOPWV.

Mpooopd xwpic Ta TTapattdvw dev Ba agiohoynBki.

8. ZTOIXEIA MOY YNOBAAAONTAI ME THN YNOIrPA®H THZ XYMBAZHZ

Katd tnv utmroypa@r TnG ouufacng o TTpounBeuTric Ba TTpETTEl va UTTORAAAEI
mévte (5) TARPEIS oeIpég aTTd Ta TTAPAKATW OTNV EAANVIKA i ayyAIKA yAwooa :

a. Texvikd ®uAAadia Aeitoupyiag (User manual kai Maintenance manual) 61mou 6a
TTapaTiBevTal AeTTTONEPWG OAEG O QACEIC TNG Ae&IToupyiag TNG OUOKEUAG, N
ouvOeopoAoyia Tou NAEKTPOVIKOU KUKAWWATOG, Ol SIo0TACEIS KABWG Kal OAEG ol
ATTOPAITNTEG TTANPOYOPIES YIo KABE pia atmd TIG TTAPAUETPOUG TwWV pubuicewv
EexwpioTa (padi ue TTapadeiypara).

B. Aemrropepny ox£d1a OAWV TWV NAEKTPIKWY KAl NAEKTPOVIKWY KUKAWHPATWY TNG
OUOKEUNG.

y. AoTeG UNKWV TT1.X. OAOKANPWHEVWY KUKAWHPGTWY, TPaVZioTOPG, PEAE, KATT. atmd Ta
OTTOiO ATTOTEAEITAI N CUOKEUTN.

0. ®uAAGdIa dokipywyv KAatdAAnAa uttoyeypaupéva ue OAa Ta aToixeia TNG SOKIPAG TNG
KGB€ OUOKEUNG.

9. EITYHZH

H trepiodog eyyunong Ba €xel didpkeia TouldyioTov éva (1) é1og kal Ba apyioel
amdé TNV nuepounvia tmapddoong Tou UAIKOU oTnv atoBnikn tng Emxeipnong. H
apyIKn €TAoIa TTEPIOdOG eyyunong Ba TrapaTeiveTal QutdPaTa ETTi TPIUNVO £@OOOV
otnv OIGPKEIA TNG UTTAPXOUV aKOMPN TTPORAARMATA Ta OTToia agopouv KABe TTAcupd
AeIToupyiag TNG OUOKEUNG, €iTe CUVOAIKG €iTe PEPIKA (TTY. KATTOIO TUNMA TNG OUOKEUNG
Oev avratrokpiveTal e Toug 6poug Mpodiaypaerc). Katd tn didpkeia NG apXIKAG
TTEPIOGOOU £yyUNONG KAl TWV TPIMAVWY TTAPATACEWY O TTPOPNBEUTHS Ba TTPETTEl XWPIg
Kapia TTpooBetn apoifi va avtikaBioTd oTTolodnTToTE €EAPTNMA 1 Kol OAGKANPEN
ouokeun TTou Ba BpeBei va pn Acitoupyei cwoTd | Ba TTapoucidcel BAGRN PeTE TNV
TOTTOBETNGCH TNG Y1 KAVOVIKA AgIToupyia.
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10. ANTAAAAKTIKA

O mpounBeuTig Ba TTepIAAPPBAveEl OTNV TTPOCYOPA Tou Evav TTArPN KOTAAOYO ME
Ta avTOAAOKTIKG TOU TTPOC@ePOPEVOU pubuioTh. H aia Twv avTaAAGKTIKWV auTwv
KaTa €idog, TTPETTEl va ava@epBei oTnv TTPoo@opd, aANd dev Ba CuvekTIunBEi Pe TNV
agia TNG OUoKeUAG Katd Tnv agloAdynon Twv TTpoc@opwyv. H d1aBeciydmTa Twv
avTaAAOKTIKWY Ba gival eyyunuévn yia 1a Tpia (3) TouAdxioTov €1n.
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October 2021

HELLENIC ELECTRICITY DISTRIBUTION
NETWORK OPERATOR S.A.

TECHNICAL DESCRIPTION ND-NMID —417

CONTROL & PROTECTION DIGITAL UNITS - MUI TIFUNCTION
RELAYS FOR MV SWITCHGEAR PANELS

. SCOPE

This technical description covers the requirements regarding technical and operating features, as well
as testing of the Control & Protection Digital Units (CPDUSs) that include MV equipment’s
protection, monitoring and control functions. More precisely these CPDUs will be placed in
Metalclad Switchgear MV Panels of the following categories: incoming panels from transformers
TM, bus section panels BSM, interconnection panels ICM, overhead feeder panels OLM,
underground feeder panels ULM, capacitor bank feeder panels CM and independent power producer
connection panels IPPM.

The CPDUs as multifunction protection relays should be equipped with phase and earth overcurrent
protection of definite and inverse time. The CPDUs placed in line feeder panels of OLM and ULM type
must additionally be equipped with an under frequency function. Furthermore, the CPDUSs placed in OLM
panels must be equipped with auto-reclosing function, suitable for one rapid auto-reclosing and at least
two sequential adjustable time delayed reclosings, and fulfill the requirements for the sensitive earth fault
protection in overhead medium voltage distribution lines (SEF protection), where the direction
criterion can be activated . OLM panels will be equipped with a suitable core balance current
transformer for the detection of the low (sensitive) earth fault currents, according to Technical Description
ND-NMID-418/October 2021.

Moreover, the CPDUs must function as units for the collection, depiction and tele transmission of
measurements, signals, indications and status of the under monitoring power equipment, but also as units
for the local or remote control of the equipment, provided that predefined criteria and conditions are
fulfilled.

1. KEY WORDS

Control and Protection Digital Unit, Multifunction Relay, Phase and Earth Overcurrent Relay, Auto-
Reclosing Relay, Sensitive Earth Fault Detection, Underfrequency Function

.  20kVNETWORK ELECTRICAL SYSTEM CHARACTERISTICS

1. Nominal Voltage 120 kv

2. Maximum Operating Voltage 24 kV

3. Number of phases 3

4. Nominal frequency :50 Hz

5. Basic Insulation Level : 125 kV peak
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6. Short Circuit Level 110 KA
7. Method of earthing : The 20kV system is earthed
(grounded) via a 12Q resistor

IvV.  USE
The CPDUs will be used:
1) to monitor mv bays power equipment via the selection, depiction and tele transmission of
equipment’s measurements, signals, indications and status,
2) to control the mv bays power equipment via the C/B’s operation, locally or by tele-command,
provided the fact that predefined criteria and interlock conditions are fulfilled,
3) to protect mv bays power equipment against faults.

V. STANDARDS

The CPDUs shall comply with IEC 60255-151, 60255-27, 60255-26 and 60255-21 Standards.
CPDUs as per ANSI/IEEE can be offered, subject, however to HEDNO’s approval.

VI. REQUIRED TECHNICAL CHARACTERISTICS OF THE CPDUs

1. Tyvpe of relay

Numerical
2. Construction-Installation
The CPDUs shall be in a case and must be suitable for flush panel mounting.
3. Dearee of Protection of the relay’s case
IP51 as per IEC
4. Qperating Conditions
a. Installation . Inside the control building of the substation
b. Ambient temperature  : Minimum (-5°C)
Maximum (+50°C)
c. Altitude : Up to 1000m above sea level
d. Humidity : 5% - 90%
5. Terminals of the relay

The terminals of the relay shall be suitable to be wired with 2,5 mm? size copper conductors.

6. Auxiliary Voltage Supply

The relay will be supplied with 110V DC with +20%, -20% variation.

7. Rated current of the relay input

Input current: Iy =5 A, Ins<1 (e.g. 1 Aor 0,2 A) [for SEF protection in overhead feeder panels]
2



8. Thermal and dynamic withstand capability of the relay

a. 250 x In (Ins) for 0.5 sec

b. 100 x Iy (Ins) for 1 sec

c. (30 to 40) x In (Ins) for 2 sec

d. (3to 4) x In (4A for Ins) continuous

9. Required protection functions of the relay

CPDUs installed in all MV panel’s types will be equipped with the following functions:

a. Definite time phase (50), earth (50N — residual (calculated)) and negative-sequence (46)
overcurrent protection with two (2) stages for phase and earth I>, I>> and Ie>, Ie>>, respectively,
and one (1) stage for negative sequence I.>. In total five (5) stages.

b. Inverse time phase (51), earth (51N — residual (calculated)) and negative sequence overcurrent
protection with characteristic curves as per IEC 60255-151.

CPDUs installed in underground and overhead MV feeder panels, ULM and OLM, will be
additionally equipped with the following functions:

c. Broken conductor function (46BC), which uses the ratio of negative to positive sequence current
(12/11) to detect an unbalanced fault that may occur on the system due to an open circuit condition
(broken conductor, misoperation of one of the switchgear poles, blown fuse). The broken conductor
function shall operate with DT characteristic and will incorporate an undercurrent guard (I<) to
inhibit its operation when the three phase currents are below a user settable level (e.g. very weak
loads). If a built-in functionality does not exist for this feature, the CPDU shall be equipped with user
programmable logic capabilities to allow its implementation, and the Bidder shall provide substantial
justification which should be clearly documented in attachments to its offer.

d. Underfrequency function (81U). The monitoring of the frequency will take place via voltage
measurement in the (semi)busbars.

e. Fault locator function (“FL”), that according to fault’s type and using the current and voltage
measurements during the fault’s event, calculates the impedance vector and sends the proper
information to SCADA-DMS system, so that (with further processing of the characteristic data of
the fault) the possible location of the fault in MV network will be suggested. The exact list of the
data exported will be determined in cooperation with the contractor during the phase of submission
for approval of the typical signal list.

Particularly, CPDUs installed in overhead MV feeder panels, OLM type, will have additionally
the following functions:

f. Two stages of sensitive earth fault protection, les> and les>>, with definite time characteristic and
ability to determine direction.

g. Auto-reclosing (79) with three (3), at least, reclosings.

h. Inrush detector feature to block/restrain the operation of selected phase and/or earth overcurrent
elements during energization of multiple pole-mounted transformers. The inrush detector will
operate on the second harmonic principle, when the second harmonic current exceeds a set
percentage of the fundamental current.

The CPDUs that are to be installed in capacitor bank feeder panels CM, will have additionally
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undervoltage protection, so that the capacitor banks will be disconnected in case of voltage loss. Also
a time delay functionality will ensure that the reclosing of the capacitor banks will be allowed only
if the required discharge time has elapsed.

Regarding the independent power producer connection panels IPPM, the requirements for ULM
panels will apply if the independent line is underground and the requirements for OLM panels if
the line is overhead or mixed overhead-underground. Furthermore, in IPPM panels there is no need
for underfrequency protection functionality.

10. Required additional functions of the CPDU

a. Trip-circuit supervision function (74TC) to monitor continuously the availability and operability
of the trip circuit including its incoming cables. It will provide open circuit monitoring both when
the circuit breaker is in its closed and in its open position. It will also detect loss of circuit-breaker
control voltage. An alarm signal will occur whenever the circuit is interrupted. The contractor is
responsible for any extra equipment (e.g. resistance) needed for the implementation of this function.
Optional, the contractor can provide a standalone 74TC relay.

b. Circuit breaker condition monitoring function to record various statistics (e.g. CB opening time,
CB closing time, CB operations, summated CB current amps (or squared amps) interrupted by the
CB per phase) related to circuit breaker trip operation history, which can be used for scheduling
preventive circuit breaker maintenance. Every time the CB trips, the CPDU will integrate the
measured current information and record statistics through counters, which may be reset to zero
following a maintenance inspection or overhaul. When the result of this integration exceeds a
limit value (e.g. the breaker wear-maintenance curve threshold, if provided by CB manufacturer),
the relay will alarm via output contact, communications port, or front-panel display.

c. Current and Voltage Transformer (CT and VT) Supervision function to monitor continuously
CT’s and VT’s circuits.

d. Integrated programmable logic functions (e.g. logic gates, timers, counters and flip-flops) to
allow the user to implement its own protection and automation solutions (e.g. switchgear
interlocking) and schemes via a graphical user interface. User defined messages shall be also
generated and displayed on the CPDU upon activation of user defined logic.

e. At least two separate groups of protection settings shall be provided to address various system
conditions and will be stored in the CPDU’s non-volatile memory. Changes between the setting
groups will be executed via the front interface (e.g. push button), through a dedicated contact input
or through the communication port. The change of setting groups will be only possible if there are
noprotection or automation functions running. During the autorecloser cycle, if the CPDU receives
an order to change setting groups, this order will be kept in memory, and will only be executed after
the reclaim time has elapsed.

f. The CPDU’s local user interface shall have a graphical display of the mimic diagram and the
measurements of the panel. The CPDU will have function keys/push buttons for navigation in the
menu and push buttons for control (e.g. CB OPEN & CLOSE, LOCAL & REMOTE CONTROL,
RECLOSING ACTIVATION & DEACTIVATION, INSTANEOUS ACTIVATION &
DEACTIVATION), eleven (11) programmable red LEDs for signals and eleven (11) programmable
green LEDs for indications or alternatively all the indications can be clearly depicted in the home
screen.

g. The CPDU shall continuously measure the phase currents, the sequence components of the
currents, the residual current (3lo calculated, Ig) and the earth current I (3o measured, lgs) associated
with the sensitive current measurement input. The CPDU shall also continuously measure the phase
voltages, the sequence components of the voltages, the three-phase power (active and reactive), the
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power coefficient and the frequency. In addition, the CPDU shall calculate the demand and the
minimum and maximum demand currents over a user-selectable period. All type of panels CPDUs
shall be able to measure the Total Harmonic Distortion/Total Demand Distortion — THD/TDD
(%RMS), and also CPDUs for TM panels will be able to measure additionally the THD voltage. The
measured information can be accessed locally via the user interface on the relay front panel display,
locally or remotely via the HMI of the CPDU setting and configuration software and remotely via
the communication interface and communication protocol IEC61850 .

h. The CPDU shall be equipped with a built-in self-diagnostics system that shall continuously
monitor the state of the CPDU’s hardware and the operation of the CPDU’s software. Operation’s
personnel shall be alerted for any fault or malfunction detected. A permanent fault will block the
protection functions of the CPDU to prevent incorrect operation.

ina ran n I limits of the rel

The limits are applied according to the CPDU’s functions that are defined by the type of the panel that
is to be installed in, according to paragraph 9.

A. Definite time overcurrent protection

a. phase (I>): (0.1 to 4) x In with a step not greater than 0.1A

b. earth (Ie>): ( 0.05 to 1) x Iy with a step not greater than 0.05A

c. SEF (les>): 0.01 to 1 A secondary with a step not greater than 0.001 A

d. negative sequence (I2>): ( 0.1 to 3) x In with a step not greater than 0.1A

e. phase (I>>): (0.1 to 20) x Iy with a step not greater than of 0.1A

f. earth (Ie>>): (10.05 to 1) x In with a step not greater than of 0.05A

0. SEF (Ies>>): 0.01 to 1 A secondary with a step not greater than 0.001 A

h. time delay (for 1>, Ie>, 15>, I>>, 1>>): 0.05 - 60 sec with a step not greater than 0.05 sec

i. time delay (for les>, les>>) : 0.05 - 180 sec with a step not greater than 0.05 sec

j. pickup accuracy for (1>, Ie>, les>, 12>, 1>>, [e>>, [g>>): not greater than 3% of the set value
k. dropout to pickup ratio for (I>, le>, les>, 12>, I>>, [e>>, les>>): not less than 0.95

. trip time accuracy for (1>, Ie>, les>, 12>, 1>>, 1e>>, 1gs>>): not greater than + 2% or + 50 ms,
whichever is the greater

B. Inverse time overcurrent protection

a. phase (Ip): (0.1 to 4) x In with a step not greater than 0.1 A

b. earth (Tgp): (0.1 to 1.0) x In with a step not greater than 0.1 A

c. negative sequence (lp): (0.1 to 2.0) x In with a step not greater than 0.1 A

d. time multiplier: 0.05 — 1,5 sec (IEC) or 0.5-15sec (ANSI) with a step not greater than 0.05
e. pickup accuracy for (I, lgp, 12p): not greater than 5% of the set value

f. dropout to pickup ratio for (lp, lgp, l2p): not less than 0.95

g. trip time accuracy for (lp, lgp, 12p): not greater than + 5% or + 40 ms, whichever is the greater

C. Broken conductor

a. lo/11 pickup: from 20% to 100% with step not greater than 1%

b. time delay: from 0.1 to 100 sec, with step not greater than 0.1 sec
. Min phase current: 0.1 X Iy or less

D. Inrush blocking/restraint

a. 2" harmonic content (%): from 5% to 40% of the fundamental frequency, with a step not greater
than 1%

b. time delay (if applicable): from 0.05 to 20 sec, with step not greater than 0.05 sec

E. Auto-reclosing
a. Setting range for the dead time during the fast reclosing : 0.1-2 sec in steps not greaterthan 0.01 sec
b. Setting range for the dead time during the first delayed reclosing : 0.5-15 sec minimum, in steps not
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greater than of 0.5 sec

c. Setting range for the dead time during the second delayed reclosing: 0.5-15 sec minimum, in steps of
0.5 sec

d. Setting range for the reclaim (reset) time of the CPDU after successful reclosing cycle : 1-300 sec in
steps of 0.5 sec

e. Setting range for locking the autoreclosing whenever there is a manual close CB command : 0-60 sec
in steps of 0.5 sec.

F. Underfrequncy Protection

a. Activation setting : 45-50 Hz, continuous or by steps < 0.1 Hz
b. Operation time : 0.05 — 100 sec, step not less than 0.05 sec

c. Activation — deactivation difference : less than 0.1 Hz

G. Measurement accuracy

a. Phase currents: not greater than £1% of reading

b. 3lo (residual current — calculated): not greater than +2% of reading

c. I (earth current): not greater than +1% of reading (associated with SEF current input)
d. I1 (positive sequence current): not greater than +2% of reading

e. I (negative sequence current): not greater +2% of reading

f. Voltages : not greater than 1% of reading

g. Frequency: maximum allowed fault + 0.05 Hz for every sharp voltage change

12. Required characteristics and features of auto-reclosing

The following stands for CPDUs installed in OLM panels.

a. Number of reclosings (shots) : minimum three (3), one (1) for fast reclosing and two (2) with delayed
reclosings.

b. Mode of circuit breaker's operation during auto-reclosing : 3-pole operation of the circuit breaker

c. Mode of operation of the auto-reclosing:
The CPDU must be suitable for selection of one of the following operation functions:
- Auto-reclosing OFF. Reclosing is not possible.
- One reclosing, either fast or delayed.
- One fast and one delayed reclosing.
- One fast and two delayed reclosings

d. Description of the operation of the auto-reclosing:

In case of a fault (phase or earth), any of the stages of the definite or the inverse time function shall
be activated based on the user’s settings and provide a tripping command to the circuit breaker in
time set by the user. Either the auto-reclosing function is energized or not depending on the
overcurrent stage that was initially excited (this is determined by the settings of the user). If the auto-
reclosing function is energized, then it takes over, and after a programmed time, it provides a closing
command to the circuit breaker.

If the fault is still present, then any overcurrent stage of the definite or inverse time function,
depending on the settings of the user, shall assume control and a tripping command be provided to
the circuit breaker after a specific programmed time.

The auto-reclosing function provides again, after a programmed time, a closing command to the
circuit breaker. If the fault is still present, then any overcurrent stage of the definite or inverse time
function, depending on the settings of the user, assumes control and provides a tripping lockout
command to the circuit breaker after a programmed time. The circuit breaker is locked in this
position since the total number (according to the settings of the user) of reclosings is reached.

e. The CPDU shall be equipped with a time configurable function for blocking the auto-
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reclosing function, wherever the circuit breaker is manually closed.

f.The CPDU shall be equipped with operation counter for counting the rapid and delayed
reclosings.

13. Additional ired |

The CPDU must have at least twelve (12) binary inputs 110V D.C., like the following:
a. Input for signal of C/B’s uncharged spring,

b. Input for signal of C/B’s low SF¢ pressure,

c. Set of inputs for the indication of C/B’s position,

d. Set of inputs for the indication of carriage’s position,

e. Set of inputs for the indication of earthing switches’ position,

f. Input for signal of fault of an adjacent CPDU,

g. Input for signal of voltage miniature circuit breaker’s tripping,

h. Set of inputs for the monitoring of 110 V DC

It is emphasized that in case that the supervision of the circuits of the C/B’s tripping coils takes place
via binary CPDU inputs, the number of the above inputs should be increased appropriately. Any
additional equipment for the supervision of the circuits of the C/B’s tripping coils must be included.

It is noted that all the above binary units have been considered as independent and so suitable for
connection to different voltages (P,Q,S,I). For the cases that the proposed CPDU have groups of
binary inputs with the same terminal, then the number of these inputs should be increased
accordingly.

XU OQutput contacts for control and signaling

A. Output contacts for C/B control (heavy duty)

The CPDU shall be equipped with the following number of control (command) heavy-duty
contacts and with the following technical characteristics.

a. Number of contacts with regard to CB’s control and trip:

One (1) NO contact for opening or tripping and

One (1) NO contact for closing or making through the autoreclosing function

b. The CPDUs that are to be installed in CM panels will have six extra output contacts for the control
of the three banks of capacitors.

c. Technical characteristics of control (command) contacts
Continuous rated current: SA

Short time current rating (Making capability): 30 A for 0,5 sec
Breaking capability at 110 V D.C.: >0,25 A

B. Alarm output contacts

The CPDU shall be equipped with the following number of alarm contacts, according to the functions
that is equipped depending on the type of panel that is to be installed:

a. Number of contacts with regard to the individual:

O/C Phase (I> and I>>): 1 NO

O/C Earth (Ie> and 1e>>): 1 NO

SEF (les> and les>>): 1 NO

O/C Negative sequence (I>>) and protection of broken conductor: 1 NO
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Underfrequency (f<): 1 NO

Therefore, the CPDU must be equipped with five (5) contacts defined as above or programmable by the
user.

b. Number of contacts with regard to the auto-reclosing function: 2 NO
One for indicating that the autoreclosing function has been blocked.

One for indicating that the instantaneous elements (I>>, 1e>>) have been blocked.
Total number of alarm contacts: seven (7).
c. Technical characteristics of the alarm contacts

Continuous rated current: 1A

Short time current rating - Making capability at 110 V D.C.: 8 A for 0,5sec

Breaking capability at 110 V D.C.: 0,25 A
It is noted that all the above binary units have been considered as independent and so suitable for
connection to different voltages (P,Q,S,I). For the cases that the proposed CPDU have groups of
outputs with the same terminal, then the number of these inputs should be increased.

15. Communications

a. The CPDU shall be capable for communicating through fiber optic gates (or electrical in case that
the network data switches are not compliant for optical interface) with a substation automation
system via IEC 61850 communication protocol.

The redundancy level of the network topology between RTU and CPDU is of outmost importance,
as well as the connection way of the accessory equipment. Any first failure in the physical level of
communication (optical fiber / Ethernet cable, network data switch, including failure of its supply)
must not result to loss of transmitted data. The restoration of communication via alternative route
must be immediate.

Every CPDU must be equipped with two Ethernet gates that will be PRP (Parallel Redundancy
Protocol) compliant or compliant to any other protocol needed for the configuration of the digital
substation.

b. SNTP protocol shall also be available for time synchronization.
c. The CPDU shall be also equipped with an Ethernet or Usb gate, for the connection with a laptop.

d. Together with the CPDUs, the supplier must provide any software needed for the setting and
communication of the CPDU with a laptop and the substation automation system.

e. Together with the CPDU, the supplier must provide cables for the communication with a laptop.

16. Fault, event and disturbance recording

The function of the fault, event and oscillographic recording shall be used for recording of phase and
ground (earth) currents during fault conditions, simplifying post-fault analysis and improving
understanding of protection scheme operations.

a. The fault and event recording will be triggered by any protection alarm and trip signal or pick
up/dropout, by any logic input change of state, by any setting change and by any self test event. The CPDU
shall have the capacity to store in non-volatile memory the most recent events with each event date and
time stamped to 1 ms resolution. In case of a fault event, the fault record values (e.g. fault time and date,
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fault type, measured current per analog channel at the time of fault) will be stored for post-processing.

b. The oscillographic recording will be triggered by any protection alarm and trip signal, as well as by
any logic input and remote command. Each oscillographic record shall contain the waveform of each
measured analogue signal (actual sampled values) as well as the digital input and output status information
for the whole record length, which shall be 3 sec at least. An adjustable pre- trigger time shall allow data
capturing before the fault/event initiation. The relay shall store at least 5 of the most recent oscillographic
records in its volatile memory. The oscillographic records shall be exported to Comtrade standard format.

c. The fault, event and oscillographic recording information can be accessed locally via the user interface
on the CPDU’s front panel or remotely via the communication interface. For both cases, the contractor is

obliged to give the relative software.

17. CPDU Dimensions

The following dimensions stand only for the supply of individual CPDUs and not for CPDU that are part
of metalclad switchgear supply.

e Maximum height 30 cm
e Maximum width 25 cm
o Maximum depth 30 cm

VIl. TESTS

A. Routine Tests (as per IEC 60255-5)
1. Power frequency voltage test :2kV rms, 50 Hz

B. Type Tests
1. Impulse voltage test : 5kV crest, 1.2/50us,0.5J

(as per IEC 60255-5) 3 positive and 3 negative
pulses in 5 sec intervals

2. High frequency test : 2.5 kV crest, LIMHz,
(as per IEC 60255-22-1) t=15ms, 400 pulses/sec,
duration=2 seconds

3. Fast transient test : 2 kV 5/50 ns, 5 kHz,
(as per IEC 60255-22-4 and 61000-4-4) pulse duration 15 sec,
iteration rate :
1 /300 ms for 1 minute

4, Mechanical vibration test : 60-150 Hz, 0,59 acceleration
during operation sweep rate: 1 octave / minute
(as per IEC 60255-21-1 and 60068-2-6) 20 cycles in 3 orthogonal axes.

5. Electrostatic discharge test

(as per IEC 60255-22-2, class V) : 8 kV contact discharge, 15kV
air gap discharge, both
polarities, 150pF,
Ri=330Q

VIll. DATA TO BE SUBMITTED BY ALL BIDDERS

a. Wiring and dimensional (outline) drawings



Bidders are requested to admit along with their offers outline drawings of the CPDU, wiring
diagrams, all the necessary diagrams for the understanding of the CPDU’s operations, technical
brochures and data essential forthe complete description of the CPDU offered.

b. Completion of the Attachments A. Failure to comply or inadequate completion will constitute
sufficient reason for rejection of the offer.

c. Type test certificates for the type test specified in this hereby technical description. Acceptance
or not of these certificates lies on HEDNO’s judgment.

IX. PACKING

The CPDU s shall be delivered packed properly inside robust paper boxes, one unit per box, proper
for this type of equipment.
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ATTACHMENT ‘A’ CONTROL & PROTECTION DIGITAL UNITS —
MULTIFUNCTION RELAYS FOR MV SWITCHGEAR PANELS

Failure to answer all following questions will result in rejection of the offer.
1. Type and manufacturer of the CPDU

2. Are the CPDUs equipped with definite time and inverse time
phase and earth overcurrent protection?

3. Arethe CPDUs that are to be installed in OLM and ULM panels equipped with the
function of underfrequency?

4.  Are the CPDUs of OLM panels equipped with auto-reclosing function?

Is the auto-reclosing function suitable for one rapid reclosing and at
least two sequential delayed reclosings?

5. Canthe CPDUs that are to be installed in OLM panels, detect sensitive earth faults
with the capability to activate distance criterion (SEF protection)? .

Degree of protection of the CPDU case ™
Operation temperature category of the CPDU s
Altitude Resistance
. Humidity Resistance s
10. Typeoftheterminalsofthe CPDU

11. Are the terminals of the CPDU suitable to be wired with 2,5 mm?

size copper conductors?
12. Auxiliary Voltage Supply of the CPDU
13. Rated currentofthe CPDU input

For SEFprotection
14 Thermal withstand capability of the CPDU

For 0.5 sec

For 1 sec

For 2 sec

Continuous

© o N o

15. Does the offered CPDUs comply with the requirements of e
paragraph VI -9 of this hereby technical description?
(according to the type of MV panel to be installed)

16. Does the offered CPDUs comply with the requirements of
paragraph VI—10 of this hereby technical description?

17.Setting ranges of the relay
A Overcurrent of definite time

a. phase(I>)
b. earth(Ie>)
C. SEF (IEs>) ....................................
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d. negative sequence (I>)

e. phase(I>>)
f. oearth@z>>)
g SEF(es>>)

h. Delay time

(for > Ig>L>,1>> ,1g>>) s
i. Delay time

(forTes>Tes>>)
j. Pickup accuracy

(for >, Ig>Ies> L>,1>>  [g>> Ies>>)
k. Dropout / pickup ratio

(for I>,Ig>, Ies >, >, 15>  Ie>> Ies>>) e
I. Trip time accuracy

(for >, Ig>Tes> L>,1>>  [g>> Ies>>)

Overcurrent of inverse time

a. phase (Ip>)
b. earth(Ig>)
c. negative sequence (Ip>)
d. time multiplier

e. Pickup accuracy
(forIp, Ier, Ip)
f. Dropout / pickup ratio

(yw Tp, Iep, L)
g. Trip time accuracy

(’Yl(), Ip, Iep , Izp) ....................................

Broken Conductor Protection

a. PickupSetupI/l:
b. Delay Time
c. Minphase current (if applicable)

Inrush blocking / restraint
a.  2thharmonic content (%)
b. Timedelay (ifapplicable)

Auto reclosing
a.  Setting range for the dead time during
the fast reclosing: e
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b.  Setting range for the dead time during
the first delayed reclosing:

c. Setting range for the dead time during
the second delayed reclosing

d. Setting range for the reclaim (reset)
time of the relay, after successful reclosing
circle

F Underfrequency protection
a.Activation settings

b. Operationtime
c. Activation-deactivation difference

G Measurement accuracy
a. Phasecurrents
b. 3Ip(residual current - calculated)
c. Is(earthcurrent)
d. Ti(positive sequence current) s
e. I (negative sequence current)
f.  Voltages
h.  Frequency

18 Required characteristics of the autoreclosing
a. Is the isolation of the auto-reclosing function possible?
b. Is the CPDU suitable for one rapid reclosing (rapid or delayed)? .o
c. Is the CPDU suitable for one rapid reclosing and one delayed
reclosing?
d. Is the CPDU suitable for one rapid reclosing and two delayed
reclosings?

d. Number of reclosings
e. Is the CPDU equipped with a counter for counting the rapid and
delayed reclosings?

19 Characteristics of the control (command) contacts.
a. Number of contacts related to C/Bs Control and Tripping e
b. Number of contacts for controlling capacitor banks (at CPDUs of
CMpanels)
c. Rated current of the control (command) contacts L
d. Short time current rating (0.5sec) of the control (command) .,
contacts at 110 V DC making
e. Breaking capability of the control (command) contactsat 110 V D.C.  ....ccociviieiiiiiiiiee
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20 Characteristics of the alarm contacts

a. Number of alarm contacts for protection signaling (according to the

type of panel to be installed):
b. Are the alarm contacts freely programmable? L
c. Number of contancts for auto reclosure and instaneous s
d. Rated current of the alarm contacts s
e. Short-time current (0,5sec) rating of the alarm contacts
f. Breaking capability of the alarm contacts at 110 V D.C. s

21 Does the relay cover the requirements in paragraph VI-15 of this technical description?
a. Isthe CPDU compatible to IEC 618507 e

b. Can the CPDU communicate via two optical gates

and is it compatible to PRP redundancy protocol or other protocol

that has been requested?
c. Isa SNTP protocol included in the relay for time synchronization? ...,

22 Does the relay cover the requirements in paragraph V1-16 of this technical description?
a. Is the relay capable of event and oscillographic fault recording? .,

b. Resolutionofevents
c. Minimumrecordingtime
d. Min number of saved new oscillograms in the volatile
memory of the relay
23. Detailed description of all the additional inputs of therelay ..l
24. Power consumption of the relay invA
25. Weight of therelay
26. Outline dimensions of therelay

27. Is the relay suitable for panel flush mounting? L

28. Is the relay equipped with a key pad and port (usb or Ethernet) for setting ~ .............cooeiennnn.
and parameterization purposes?

29. Is the required software for the relay settings and communication provided? ...........................

30. Are cables for the communication of the CPDU with PC provided? ...,
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PROPOSED PROTECTION SCHEME FOR OLM FEEDERS (IN DISTRIBUTION SUBSTATIONS) — MINIMUM
TECHNICAL REQUIREMENTS

i : LOCAL HMI i
i PROTECTION i
| ) Text or graphic LCD |
X i Master Trip display, LED indicators, |1
\\ ! 86 navigation keys, push :
! buttons etc. |
i 31>51 3I>>, 3[>>> e —— E
: 50 : SUPERVISION i
i Ie> Ie>>, [e>>> \ | Trip circuit supervision i
C: 3f ! 51N 50N : (TCS) - 74TC !
I n > i CT and VT supervision | |
' 12> 12/11> ! '
: 46 46BC : (CTS/VTS) !
| e f< T EEEE R !
! ! CONTROL !
! 81U ! !
! ! I<->0CB !
‘;7 i i I1->0-79 i
. 1 ' Tes> Ies>> ' '
C }7;: 51SG 50SG I mssmmoooommooo-s-oooo-oooo v
' ! ! COMMUNICATION
e . ‘| Protocol:IEC61850
| Ports:2
INPUT/OQUTPUT Redundancy Protocol: PRP
BINARY INPUT 12

i i Interface with laptop
oo 4 (USB/Ethernet)

ANALOG INPUT

CURRENT
TRANSFORMER | 4

ADDITIONAL FUNCTIONS

e Sequence of events

e Analog fault recorder
e IED self supervision
e User management

e Two setting groups
L]
L]

MEASUREMENTS

310 - Residual current
IG - Earth current

I2 - Neg. Seq. current
3V - 3phase voltage
P, Q, coso, f

Programmable logic
CB wear monitoring
Time synchronization
(SNTP)

1
1
1
1
1
1
1
1
:
1
31 - 3phase current i
1
1
1
1
1
:
1
! e Fault Locator
1
1

The protection schemes for the rest MV panels will be configured according to the requirements of this
technical description.
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PPC S.A.
T/NPRD / Substation Design and Specifications Section

March 2006

TECHNICAL DESCRIPTION TD-40/3

CURRENT UNBALANCE RELAYS TO BE USED IN

CONJUNCTION WITH 20KV SHUNT CAPACITOR BANKS

V.

Revision No0.3

SCOPE

This hereby technical description covers PPC’s requirements regarding functional
features, technical characteristics and testing of current unbalance relays.

KEY WORDS

Current unbalance relays, overcurrent relays.

STANDARDS

The relays shall conform to IEC standards. Relays as per ANSI/IEEE can be offered,
subject, however to PPC approval.

SE

The relay will be used to detect capacitor unit failure or failures anywhere in the two
stars (wyes) of 20KV, 4MVAR externally fused shunt capacitor banks and to provide
either alarm or tripping depending on the number of failed units (alarm for one unit
failure, tripping for two unit failures).



VI.

VII.

VIIL.

OPERATING CONDITIONS

1. Installation : Indoors, inside the control building of the
substation.

2. Limits of ambient
temperature during service : -10°C to +45°C

3. Altitude : Up to 1000 m above sea level

ELECTRICAL CHARACTERISTICS OF PPC’s 20KV SYSTEM

1. Nominal Voltage (phase-to-phase) : 20KV

2. Maximum Operating Voltage (phase to phase) : 24KV

3.  Number of phases 3

4. Nominal frequency : 50Hz

5. Short Circuit level : 10kA

6. Basic Insulation level : 150KV

7. Available auxiliary D.C. supply voltage : 110V D.C.
8. The 20KV system is grounded (earthed) via a 12 resistor.

REQUIRED PROTECTION FUNCTION OF THE RELAYS

Unbalance Protection

The relay is going to be used in conjunction with a CT of ratio 40/5A which is
connected midpoint between the two stars (wyes) of 20KV, 4MVAR externally fused
capacitor banks.

The loss of one capacitor unit causes a current of about 16A(15,75A) to flow between
the neutrals of the two stars (wyes). The loss of two capacitor units causes a current of
about 35A (34,65A) to flow between the neutrals of the two stars (wyes)

REQUIRED FEATURES OF THE RELAYS

1. Single-phase: overcurrent of definite time

2. The relay must be of reduced sensitivity for frequencies other than the fundamental
so as to prevent undesired operations.

3. The relay shall be equipped with at least two(2) trip output contacts one associated
with the low stage (IE>) and one with the high stage (IE>>) and two output alarm
contacts one for the low stage (IE>) and one associated with the high stage (IE>>)



IX.

The relay shall be suitable for flush panel mounting.

The relay terminals shall be suitable to be wired with 2,5mm? size conductors and

preferably be of the screw type.

The relay shall be equipped with fault recording capability.

The relay shall be capable of communicating via IEC — 60870 — 5 — 103 protocol or
IEC-61850 or Profibus-fms or Modbus/RTU or DNP3.0.

REQUIRED TECHNICAL CHARACTERISTICS OF THE RELAYS

1.

(98]

®© N W

10.

11.

12.

13.

14.

Required type

Rated frequency

Setting range for low stage(Ig >)
Setting range for high stage
(Ie>>)

Delay time

Rated input (In)

Rated auxiliary supply voltage
Number of output contacts for
tripping

Continuous current rating of the
output tripping contacts

Current rating of the output
tripping contacts for 1sec.
Switching making capacity of the
output tripping contacts at 110V
D.C.

Number of output contacts for
alarm

Continuous current rating of the
output contacts for alarm
Switching making capacity of the
output contacts for alarm at 110V
DC

: overcurrent relay with two stages
(low and high) for detection of
unbalanced currents, single phase,
definite time

: 50Hz

:(0,1-3) x In 1n steps of 0,1

:(0,1 = 3) x In in steps of 0,1

: 0 to 20sec for both I > and Ig>>

:5A

: 110V D.C.

: One (1) NO.

:5A

:30A

: 550VA

: 2 NO, one for the low stage and one
for the high stage.

1A

: 550VA



XI.

XIl.

15. Thermal current withstand

a. 2xIn continuous
b. 40xIn for one (1) second

TESTS

A

Routine Tests

1. Power frequency voltage withstand test: 2KV rms, 50Hz, 1 minute as per IEC
60255-5

Type Tests

1. Impulse voltage withstand test
5KV, 1,2/50pus, 0,5J, 3 positive and 3 negative impulses at intervals of Ssec as
per IEC 60255-5.

2. High frequency test:
2,5KV peak, IMHz, t=15ms, 400 pulses/sec, duration=2sec as per IEC 60255-
22-1, Class III.

3. Fast transient interference test:
4KV, 5/50ns, SkHz, burst length=15ms, repetition rate=300ms, both polarities,
duration=1minute as per IEC-60255-22-4, class IV.

DATA TO BE SUBMITTED BY ALL BIDDERS

Bidders must provide all information requested in “ATTACHMENT A” of this
hereby technical description. Failure on the bidder’s part to comply with this request
will be taken as sufficient reason for rejection of the offer.

Technical pamphlets and brochures that will help the evaluation process.

. Outline and wiring drawings of the offered relay including mounting instructions.

. Any type test certificates for the type test specified in this hereby technical
description.

PACKING
The relays shall be packed inside robust paper boxes proper for this type of equipment.
One relay per box.
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10.

11.

12.

13.

“ATTACHMENT A”

CURRENT UNBALANCE RELAYS TO BE USED IN CONJUNCTION WITH 20KV

SHUNT CAPACITOR BANKS

Type and manufacturer of the relay

Is the relay single phase and of definite time?
Temperature operating limits of the relay

Setting range for the low stage (I >)
a. In steps of
b. Delay time

Setting range for the high stage (Ig>>)

a. In steps of

b. Delay time

Rated Input (In)

Rated auxiliary supply voltage

Number of output contacts for tripping

Continuous current rating of the output tripping contacts
Current rating of the output tripping contacts for 1 second

Switching making capacity of the output tripping contacts at
110V D.C.

Number of output contacts for alarm

Continuous current rating of the output contacts for alarm



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Switching making capacity of the output contacts for alarm at
110V D.C.

Rated frequency
Power consumption of the relay in VA

Is the offered relay of reduced sensitivity for frequencies other
than the fundamental so as to prevent undesired operations?

Is the relay suitable for flush panel mounting?

Are the relay terminals of the screw type and suitable to be wired
with 2,5mm? size conductors?

Are the relay terminals of the screw type?
Is the relay equipped with fault recording capability?

Is the relay capable of communicating via IEC- 60870-5-103
protocol?

Weight of the relay

Does one output trip contact and one output alarm contact
correspond to the low stage of the relay;

Does one output trip contact and one output alarm contact
correspond to the high stage of the relay;

Thermal current withstand capability

a. continuous

b. For one (1) second

Mt/AG/October 2002

Revision No.1/pm/AG/May 2004
118/pm/AG/June 2005
118/pm/AG/August 2005
118/pm/AG/March 2006
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INDEPENDENT POWER TRANSMISSION OPERATOR S.A.
TNPRD/ SUBSTATION SPECIFICATION & EQUIPMENT SECTION

December 2016

SPECIFICATION SS-140/9

0.6/1 (1.2) kV CONTROL AND POWER UNDERGROUND
CABLES WITH PVC OR XLPE INSULATION AND PVC JACKET

L

N

COP

m

Present specification covers the furnishing of 0.6/1 (1.2) kV multi-copper
conductor, power and control cables to be used in open and closed type
Substations switchyards.

IL INSULATION VOLTAGE

The nominal voltage between conductor and earth is 600 V and between
conductors is 1000 V. The maximum operation voltage between conductors in
normal conditions is 1200 V.

IIL CHARACTERISTICS OF SYSTEM ON WHICH CABLES ARE TO BE
USED

1. Kind of current
Both alternating and direct current.

2. Nominal operating voltage
In alternating current 400 V between phases and in direct
current 220 V between conductors.

3. Frequency
50 Hz for alternating current.

4. Grounding
Neutral solidly grounded.

IV. DESCRIPTION OF INSTALLATION

Both in underground ducts and direct burial in ground.

1 $S-140/9



V. CONDITIONS OF INSTALLATION

Ambient temperature: Minimum 0°C - Maximum 40°C.

VI DESIGN REQUIREMENTS

The design and construction of the cables will follow IEC 60502-1.

The nominal area of the conductors in mm?, the number of conductors
per cable and number of strands per conductor are given in Table |
and IA.

Size of conductors - Insulation and Jacket thickness

TABLE

1

Cables with PVC/A insulation

CONDUCTORS

Nominal | Conduc- Number Nominal Approx. Nominal Approx.
area tor and thickness thickness | thickness external
(mm?) number diameter of of inner of outer cable
per cable of wires insulation covering, jacket diameter

(mm) (mm) lapped (mm) (mm)

(extruded)
(mm)

1.5 22 7 X 0.52 0.8 0.4 (1.0) 1.8 21.4

2.5 2 7 x 0.67 0.8 0.4 (1.0 1.8 11.2

2.5 3 7 x 0.67 0.8 0.4 (1.0 1.8 11.7

2.5 4 7 x 0.67 0.8 0.4 (1.0 1.8 12.6

2.5 I 7 x 0.67 0.8 0.4 (1.0 1.8 14.6

2.5 8 7 x 0.67 0.8 0.4 (1.0 1.8 16.1

2.5 12 7 x 0.67 0.8 0.4 (1.0 1.8 18.5

2.5 19 7 x 0.67 0.8 0.4 (1.0 1.8 21.4

4 4 7 x 0.85 1.0 0.4 (1.0 1.8 14.8

4 8 7 x 0.85 1.0 0.4 (1.0 1.8 19.2

6 2 7 x 1.05 1.0 0.4 (1.0 1.8 14.0

6 4 7 x 1.05 1.0 0.4 (1.0 1.8 16.0

10 2 7 x 1.35 1.0 0.4 (1.0) 1.8 15.6

10 4 7 x 1.35 1.0 0.4 (1.0) 1.8 18.0

25+16 3+1 7x213+ | 1.2+1.0 0.4 (1.0 1.8 22.9

7x1.70
35+16 3+1 7x252+ | 1.2+1.0 0.4 (1.0 1.8 24.8
7x1.70
50 2 19 x 1.83 1.4 0.4 (1.0) 1.8 26.0
50 4 19 x 1.83 1.4 0.4 (1.2) 1.9 30.8
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CONDUCTORS

Nominal | Conduc- Number Nominal Approx. Nominal Approx.
area tor and thickness | thickness | thickness external
(mm?) number diameter of of inner of outer cable
per cable of wires insulation covering, jacket diameter
(mm) (mm) lapped (mm) (mm)
(extruded)
(mm)
50+25 3+1 19x1.83+ | 1.4+1.2 0.4 (1.0 1.9 29.0
7x 2.13
95+50 3+1 19x2.52+ | 1.6+14 0.4 (1.2) 2.2 374
19x1.83
120+70 3+1 37x2.03+ | 16+14 0.4 (1.4) 2.3 41.0
19x2.17
300 1 61x 2.50 2.4 0.4 (1.0) 1.9 28.9
TABLE 1A
Cables with XLPE insulation
Size of conductors - Insulation and Jacket thickness
CONDUCTORS
Nominal | Conduct Number Nominal Approx. Nominal Approx.
area or and thickness | thickness | thickness external
(mmz) number diameter of of inner of outer cable
per cable of wires insulation covering, jacket diameter
(mm) (mm) lapped (mm) (mm)
(extruded)
(mm)
25+16 3+1 7x213+ | 09+0.7 0.4 (1.0 1.8 21.4
7x1.70
35+16 3+1 7x252+ | 09+0.7 0.4 (1.0 1.8 23.4
7x1.70
50 2 19 x 1.83 1.0 0.4 (1.0) 1.8 24.4
50 4 19 x 1.83 1.0 0.4 (1.0) 1.9 28.8
50+25 3+1 19x1.83+ | 1.0+0.9 0.4 (1.0) 1.8 27.1
7x 2.13
95+50 3+1 19x252+ | 1.1+1.0 0.4 (1.2) 2.1 35.0
19x1.83
120+70 3+1 37x2.03+ | 1.2+11 0.4 (1.2) 2.2 39.5
19x2.17
300 1 61x 2.50 1.8 0.4 (1.0) 1.8 27.6
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TABLEI

Colour sequence for control cables (area €10 mmz)

CONDUCTOR NUMBER COLOURS
Base Colour Tracer

1 Black

2 White

3 Red

4 Green

5 Orange

6 Blue

7 White Black

8 Red Black

9 Green Black
10 Orange Black
11 Blue Black
12 Black White
13 Red White
14 Green White
15 Blue White
16 Black Red
17 White Red
18 Orange Red
19 Blue Red
20 Green Red
21 Blue Green
22 Orange Blue

TABLE IIA

Colour sequence (area >10mm2)

CONDUCTOR COLOURS
Phase A Brown
Phase B Black
Phase C Grey
Neutral (N) Light Blue
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b)

f)

9)

Conductors

Conductors shall be circular of annealed, uncoated (plain) copper,
stranded, of class 2 according IEC 60228, as specified in Table I and
IA.

Insulation
Each stranded and uncoated copper conductor shall be insulated with

PVC/A of nominal thickness as outlined in Table I. For cables with area
greater or equal to 25 mm?, the insulation will be made alternatively
with XLPE, if this is explicity mentioned in the inquiry, as outlined in
Table IA.

Maximum copper temperature in normal operation is to be taken at
70 C for PVC/A insulation and at 90°C for XLPE insulation.

After the insulation coating and before the integration in cable, each
conductor will pass through a spark-testing device, according standard
IEC 62230, in order to ensure that there is no fault in the insulation.

Cabling and Assembly
Individual conductors shall be cabled together to give a round core.

Conductor identification in control cables (area £10mm?)
Colour coding by pigmenting insulation of conductor or otherwise

specified by the bidder, according to the Table II.

Conductor identification in power cables (area >10mm?)

Colour coding by pigmenting insulation of conductor, according to the
Table IIA. For two (2) conductor cables, the colours of phase A and
neutral will be implemented.

Inner covering and filler

Above the insulation and below the concentric conductor, an inner
covering of extruded or lapped manufacture shall be applied. In case of
lapped manufacture and up to five conductors per cable, low moisture
absorbent filler shall be also employed internally. The approximate
thickness of the inner covering is mentioned in Tables | and IA for
lapped and extruded material (extruded in brackets).

For conductor area > 10mm?, the inner covering can be avoided, if this
is the standard design of the manufacturer. In cables without inner
covering, the special bending test, as in par.VII.C.m, is obligatory.

Concentric tape conductor

In order that present cables resist against rodent or insect damage, a
concentric conductor under the jacket and over all conductors should
be provided, which will be constructed from copper tape of 0.1 mm
nominal thickness with galvanic continuity trough all cable length.
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h) Outer jacket
Outer jacket must be provided for the cables. The jacket will be made

from flame retardant PVC-ST; for PVC conductor insulation and PVC-
ST, for XLPE conductor insulation.
The jacket colour will be black. The nominal thickness of the jacket, as

well as the approximate total cable diameter is given in Table I and IA.

VII. INSPECTION AND TESTS

All material shall be subject to inspection and must not be shipped without
release from IPTO's representative. Release of material shall not relieve the
Manufacturer from the responsibility of furnishing material to conform to
requirements of the order nor invalidate any claim which IPTO may make
because of defective or unsatisfactory material. The cable Manufacturer shall
provide adequate facilities to IPTO's representative to test and inspect the
manufacture and packing of all material.

The Manufacturer is obliged to inform IPTO of the progress of work in his
shops, and shall advise him as to the expected dates of completion, and the
progress of work should be clearly indicated in order that inspection and
witnessing of test may be scheduled without delay.

Copies of manufacturer's test reports shall be furnished to IPTO as
requested. Apart of these reports, all test certificates of the materials
(conductors, polymer materials) used for the cable construction shall be
submitted.

These reports shall be certified as correct by a responsible representative of
the Manufacturer.

All cable tests must follow the standard IEC 60502-1. The tests of the non
metallic cable materials shall be executed according the standards of IEC
60811 series, while the acceptance criteria will follow the standard IEC
60502-1.

All existing test reports for every offered cable type shall be included in the
bid.
A. ROUTINE TESTS

Routine tests will be performed at every produced cable length.
The following tests will be performed:

a. DC resistance of all cable conductors
The DC resistance at 20°C must not exceed the resistance mentioned
in standard IEC 60228.
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b. Voltage test
Voltage equal to 1.8 kV AC or 4.3 kV DC will be applied for continuous

duration of 5 min between each insulated conductor and any other
conductor, including the concentric conductor of the cable.

B. SAMPLE TESTS

One (1) cable samble for each type and production lot shall be obtained, for
the execution of tests (a) and (b). If the production lot includes above 10000m
or 20000m from a cable type, then two (2) or three (3) cable sambles will be
respectively obtained from this cable type.
For XLPE insulated cables, equal number of samples as above will be
obtained, in order test (c) to be executed.

a. Examination of all cable conductors
The construction and the diameter of the conductors, as well as the
conductor strands shall follow the standard IEC 60228 and Tables |
and IA.

b. Examination of thickness of all non-metallic and metallic cable sheaths
The thickness of the conductor insulation will be measured according
IEC 60822-201, of the concentric conductor, of the outer jacket
according IEC 60811-202, as well as the total cable diameter
according IEC 60811-203. The measurement values will be compared
with the values in Tables | and IA, following the standard IEC 60502-1
for cable acceptance.

C. Hot-set test for XLPE insulation
The test will be performed according the standard IEC 60811-507. The
test conditions and the acceptance criteria are included in standard
IEC 60502-1.

C. TYPE TESTS

The type tests shall be executed, submitted to IPTO and be accepted by it,
before the construction of the cable length to be delivered. If the same tests
have been executed to the same cable type for a previous contract with IPTO,
before less than five years, then test repeating is not necessary.

Electrical tests on insulated cable conductors:
according IEC 60502-1

a. Insulation resistance measurement at ambient temperature.
b. Insulation resistance measurement at maximum conductor
temperature

C. Voltage test for 4h
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Non-electrical tests for non-metallic materials:

Sheaths thickness measurement (according IEC 60811-201, -202)
Mechanical properties measurement without aging (according
IEC 60811-501)

Mechanical properties measurement after aging (according
IEC 60811-401, -501)

Mechanical properties measurement in cable pieces after aging
(according IEC 60811-401, -501)

Hot pressure test (IEC 60811-508)

Mechanical properties test at low temperature (according
IEC 60811-504, -505, -506)

Loss of mass of PVC (ST, type) at high temperature (according
IEC 60811-409)

Resistance to cracking after heat shock (according IEC 60811-509)
Hot set test (according IEC 60811-507)

Flame retardance test (according IEC 60332-1-1, -1-2, -1-3)

Water absorption test on insulation (according IEC 60811-402)
Shrinkage test for XLPE insulation (according IEC 60811-502)

Special bending test (according IEC 60502-1)

Tests (a), (b), (c), (d), (e), (f), (h), (k) are applied to PVC/A insulation. Tests
@), (b), (c), (d), (), (k), () are applied to XLPE insulation. Tests (a), (b), (c),
(d), (e), (), (h), (j) are applied to PVC (ST,) outer jacket. Tests (a), (b), (c), (d),
(e), (M), (9), (h), (j) are applied to PVC (ST,) outer jacket. Test (m) is required
only for cables without inner covering.

VIIL

DATA TO BE SUPPLIED BY BIDDER

Bidders shall submit to Buyer the following data:

a) complete description of Mechanical and Electrical Properties of
insulating material, covering jacket) material, fillers etc., to be
used in manufacturing of the specified cables.

b) The effective (ac) resistance at 25°C and the reactance of the
proposed cable.

C) Thickness of insulation, protective copper tape and jacket.

d) Type of fillers, and tape.

e) Overall diameter of the cable.

f) The cable weight per linear meter.

0) In the Bidder's proposal the construction and tests standards

applied for the specified cables should be stated, and copies of
the proposed standards must be submitted.
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XI.

Minimum bending radius.
Test report for the tests mentioned above.

Any proposed departure from present specifications and the
reasons therefore.

1. The cables shall be shipped on substantial non-returnable wood-reels.

2.

The reels shall be delivered with maximum length of the cables
1000m and with minimum length of 500m and total weight less than 3
tones.

The reels should be brand new, of robust construction, covered in

their entire perimeter, without voids, by wooden boards of 20mm
thickness and capable of withstanding the mechanical stressed
exerted during the handling and transportation of the cable.

. The above mentioned covering of the reels should be performed after
the inspection by IPTO’s representative.

SEALING AND PACKING OF CABLES

The cables should be placed on reels in such a way that they will be
protected from injury during shipment. Each end of cable shall be firmly
and properly secured to the reel.

Each end of each length of cable shall be hermetically sealed and
positively fixed on the reel before shipment.

MARKING OF REELS

Each reel shall be marked as follows:

a)

On both lateral vertical sides of each reel shall be plainly
indicated in indelible ink, not on a tag, the following: the
Purchaser's order number, length of the shipped cable on the
reel (LENGTH:...), number and cross-section of the cable’s
conductors, as well as the cable’s voltage rating. It will be also
indicated the length count at the beginning of the cable, either
this is zero (0 m) or not (BEGINNING.:...).

Also, a shipping tag giving the same information shall be
attached to the outer end of the cable beneath the reel legging.
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b) With an arrow and suitable wording stenciled on the end to
indicate which way it should be rolled.

C) Each reel should be branded with a serial number.

CABLE MARKINGS
The cables must bear on their outer sheath the following markings:

Manufacturer’s trade mark.

- Cross-section of the conductors.

- Insulation material.

- Rated voltage.

- Year of manufacturing.

- Contract number.

Furthermore, the outer cable sheath shall bear indication of the
progressive length count per meter length for each reel, which should
start at zero and end at length equal to the length indicated on the
reel’s tag.

The indication must be indelible written with relief characters/numerals.

The space between the end of one indication and the beginning of the
next one must be equal to one (1) meter.
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AEH A.E./ AA AA-151/AvaBswpnon
TEXNIKH NEPIFPA®H deBpouapiou 2008

10.

11.

MINAKEZ NMPOZTAZIAZ M/Z IZXYOZ 150/20-20 kV 100 MVA, 150/20 kV 40/50
MVA KAI 150/22 kV 66 MVA

NEPIEXOMENA

ANTIKEIMENO

NAEZEIZ - KAEIAIA

2YNOHKEZ AEITOYPTIAZ

KANONIZMOI

NEPITPA®H

AOKIMEZXZ

MINAKIAEZ & EMIZHMANZH

2Y2KEYAZIA

ZXEAIATIOY YINOBAANONTAI META THN ANAOEZH THZ MNMAPAITEAIAZ
EMKATAZTAZH TOY AIKTYOY ETMIKOINQONIAZ OAQN TON H/N TQON MINAKQN
NMPOZTAZIAZ TON M/Z, TOY TINAKA TMPOZTAZIAZ ZYTQN KAI TON MINAKQN
rPAMMQN ME H/Y

NAPAPTHMATA - ZXEAIA



AEH A.E./ AA AA-151/AvaBewpnon
TEXNIKH MNEPIFTPA®H deBpouapiou 2008

MINAKEZ NMPOZTAZIAZ M/Z IZXYOZ 150/20-20 kV 100 MVA, 150/20 kV 40/50
MVA KAI 150/22 kV 66 MVA

1. ANTIKEIMENO (SCOPE)

H Ttapolca TexVIKN Treplypa@®ry kabopilel TIGC OTTAITACEIS yia Tnv TTPouAdsia TvAKwY
TpooTaciag M/Z 1ox0og 150/20-20 kV, 100 MVA &itthoU TuAiypatog Twv 50 MVA €kaoTo N
40/50 MVA atrAoU TuAiyhaTtog eykateaTnuévwy oe K/A 150/20 kV kAeiotoU TUTTOU Kol M/Z
Ioxuog 150/22 kV, 66 MVA, ocuvdeopoloyiag Yn/Zn, eykareoTnuévwy oe K/A 150/22 kV
KA€I0TOU TUTTOU.

O mrivakeg Ba gival KOTAAANAOI yIO eyKATAOTOON O€ ECWTEPIKO XWPO KAl Ba TTEPIEXOUV TOUG
atrairoupevoug H/N kai Ta Aoitrd oToixeia yia Tnv mpooTtacia Twv M/Z 1o 0og Twv K/A.

2. AEZEIZ - KAEIAIA (KEY WORDS)

Mivakag TrpooTaciag M/Z, Kévrpo Alavoung YT/MT.

3. LYNOHKEZ AEITOYPI'IAZ (OPERATING CONDITIONS)

3.1. ZuvOnkec repiBdaAAovroc

O mrivakeg autig TNG Texvikng MNepiypagng (TIT) rpoopifovTal yia xprion o€ dikTua YT kai Ba
gival KatdAAnAol yia eyKaTtdoTaon 0 ECWTEPIKO XWPO TOU OTTOIoU N BepPoKpacia KUPAiveTal
atod -5 °C €wg 40 °C kal n péon Bgpuokpacia dev utrepPaivel Toug 35 °C. To uywodueTpO Ba
gival kKatw Twv 1000 m. O1 Trivakeg TTPETTEI VA €ival KATAOKEUAOHEVOI €TOI WOTE VA PTTOPOUV
va AEITOUpYROOUV 0 OUVBNKeEG augnuévng puUTTavVONG Kal uypaoiag Adyw yertviaong Je Tnv
Bahacoa. H Trepioxn civar ociopoyeving pe emrayxuvon €ddgoug opifovtia A = 0,3 g Kal
kataképuen A, = 0,7 A=0,7 x 0,3 g = 0,21 g kai ouvteAeoT otToudaiodTnTag 1,3.

3.2. XapaKTNPIOTIKA CUCTALATOS
3.21. MNMAeupd YwnAng Tdong 150 kV

Z0oTnua TPIPaciké 50 Hz pe Tov oudéTePo TOU GUCTANATOG AT €uBEgiag yeiwpévo.
- Tdon Aciroupyiag 150 kV.

- Méyiotn tdon kata IEC 170 kV.

- KpouoTikr Tdon : 750 kV - 1,2/50 ps.

- 2ZTG0un peyioTou TPIYACIKOU BpaxuUKuKAwuaTtog 25 kA og 170 kV.

- Pelpa pikprig diapkeiag 25 kA oe 1's

- MéyioTo pedpa duvapikAg katammovnong 60 kA



3.2.2. NAgupd Méong Taong 20 kV

a.

OT.

4

200Tnua TPIPAciko 50 Hz pe Tov oudétepo, oTov M/Z 10XU0G, YEIWPEVO E WHIKA
avtiotaon 12 Q.

Tdaon Aeiroupyiag 20 kV

MeyioTtn Tdon Asitoupyiag 24 kV

KpouorTikn taon 125 kV 1,2/50 us

21a0uN TPIPacikoU BpaxukukAwpartog 10 kA ota 20 kV
Peopa pikprg didpkeiag 10 kA og xpovo 3 s

Peopa kopu®Ag 25 kA

3.2.3. NAsupd Méong Taong 22 kV

a.

OT.

C.

200Tnua TPIPAciko 50 Hz pe Tov oudétepo, oTov M/Z 10XU0G, YEIWPEVO E WHIKA
avtiotaon 6 Q.

Tdaon Aeiroupyiag 22 kV

MeyioTtn Tdon Asitoupyiag 24 kV

KpouorTikn taon 125 kV 1,2/50 us

21ABUN TPIPaCIKOU BpaxukukAwuatog 14,5 kA ota 22 kV
Peopa pikprig didpkeiag 14,5 kA o€ xpovo 3 s

Peuua kopupng 36 kA

3.3. XapakTnploTikd Tou MeTtaoxnuartioth loxuog

3.3.1. M/Z 150/20-20 kV 100 MVA

a.

TOAyua YynAng Tdong : AoTépag e Tov oudETEPO aTr euBeiag yelwuévo yia Toug M/Z
YNo/yne-yno, YN/zn4-zn,

TUANypa Méong Taong : AUo TUAiyUOTA TTOU CUVOEOVTAI KATA ACTEPQ EKAOTO KAl UE
VEIWMPEVO TOV OUBETEPO ME WHIKN avTioTaon 12 Q f 0o TUAiyuaTta TTou cuvdEovTal
KaTd TEBAACUEVO AOTEPQ KAl PE YEIWHMEVO TOV OUDETEPO UE WHIKA avTioTaon 12 Q

Zuvdeapohoyia : YN/yn, - yn, i YN/zn4-zn,
loxug : OvopaoTikA 10x0¢ M/Z 100 MVA

KdaBe TUNypa MT tou MetaoyxnuatioTr) Tpo@odoTei dUo (2) dIaKOTITEG IoXU0G 0Tn Méon
Tdaon, dnAadn Ta dUo TuAiypata Twyv 50 MVA tou M/Z Tpo@odoTtoly 2+2 diakoTTeg MT

3.3.2. M/Z 150/20 kV 40/50 MVA

a.

B.

TOMyua YwnAng Tdong : AoTépag e Tov oudETEPO aTr euBeiag yeiwpévo yia 1o M/Z
YNo/yn, A Tpiywvo yia 1o M/Z Dy,

TUANypa Méong Taong : 'Eva TUAIYUQO TTOU CUVOEETAI KATA aOTEPA KAl PE YEIWUEVO TOV



oudETEPO HE WHIKA avTioTaon 12 Q
y. 2uvdeopoloyia : YNo/yn, ) Dly,
0. loyug : OvopaoTikA 10x0¢ M/Z 40/50 MVA

€. To t0Ayya MT Tou MetaoxnuaTioTr Tpo@odoTei évav (1) A dUo (2) SIakOTITES I0XU0G OTN
Méon Tdon

3.3.3. M/Z 150/22 kV 66 MVA

a. TUAiypa YwnAig Taong : AoTEpag he TOV OUBETEPO aTT uBeiag yelwpévo yia To M/Z
YNo/zng

B. TuAhiypa Méong Taong : 'Eva TUAIyHG TToU ouvOEETal KATA TEBAAOUEVO QOTEPO KAl UE
VEIWPEVO TOV OUBETEPO PE WHIKA avTioTaon 6 Q

y. Zuvdeapoloyia : YN,/zn,
0. loyug : OvopaoTikA 10xU¢ M/Z 66 MVA

€. To tOANypa MT Tou MetaoxnuaTioTr Tpo@odoTei dU0o (2) SIakOTITES 1I0XU0G 0T Méon
Tdaon

3.3.4. Koiva yia 6Aouc Touc M/Z

Katd tn petaBoAn tou Zuotrpatog AAAaynAg Tng Tdong utd doptio, atrd TNV avwTtaTn
BaBuida 1 péxpl TNV KatwTaTtn 25, Ta otoixeia Tou M/Z petaBaAAovTtal wg €ENG:

Avwrtartn Babuida : Zxéon 168,750/21 kV
KaTtwrtartn Baduida : Zxéon 123,750/21 kV

4. KANONIZMOI - MPOAIATPA®DEZ (STANDARDS - SPECIFICATIONS)

- |EC 60255 : Electrical relays
- IEC 60044-1 : Current transformers
- |[EC 60085 : Thermal evaluation and classification of electrical insulation

- |[EC 62271-200 : A.C. metal enclosed switchgear and controlgear for rated voltages
above 1 kV and up to and including 52 kV

Znugiwon: Oa 1ox0el N TEAEUTAIO AVaBEWPNON TWV KAVOVICHWV/TTPOdIaYPAPWV.

Av o1 amraitjoeig TG Tl autg £pxovTal o€ avtiBeon e TIG ATTAITACEIS OTTOIOUDATTIOTE ATTO
TOUG TTOPATTAVW KAVOVIGHOUG/TTPOdIaYPaPES, Of ATTAITACEIS TNG TTEPIYPAPNG UTTEPIOYXUOUV.

5. NEPICPA®H (DESCRIPTION)

2tnv TTapouca Tl divovTal ol AamaITAoEIS yia TNV TTPouABsia Tvakwy TrpooTtaciag M/Z
150/20-20 kV, 100 MVA n 150/20 kV, 40/50 MVA twv K/A 150/20 kV, kai TIVAKWY
mpooTaciag M/Z 150/22 kV, 66 MVA, twv K/A 150/22 kV. H mpooTtacia autr) Ba
e€ao@aAlIoBei atd TIG TTapAKATW Povadeg TTpooTaciag, ol otroieg ota oxédia No 1 kair No 4
(yia M/Z 100 MVA kai 50 1 66 MVA avtioToixa) @aivovtal TUTTIKA OUVOEDENEVESG UE TOUG
avTioToixoug M/Z évtaong.

- Alogopikr TpooTacia M/Z (DT)



- TNpooTacia utrepévraong O/C oTabepou xpoévou otnv YT

- [pooTacia mepiopiopévng {wvng ota TUAiypata MT (REF1 & REF2)

- [lpooTtacia k6uBou oTaBepou xpovou yia peydAa oedAuarta yng (EFH) kar pikpd
opaluarta yng (EFL)

MNa TNV TTPAYPATOTIOINCON TWV TTAPATTAVW TTPOOTACIWY Ba XpnoiPoTroinBouv UAIKA TTou
TepIypdgovTal avaAuTika TTapakdtw, onAadn or M/Z évraong, Tivakeg TTpooTagiag (ME TOug

H/N TToU TrepiéxovTal oe autoug), Kabwg kal KGBe AANo Opyavo kal €EdpTnua TTou gival
QaTTaPEAITNTO YIa TNV a&IOTTIOTN AEITOUpYia TNG TTPOCTACIAG.

5.1. M/Z évraong

5.1.1. MetaoxnuaTtioTéc évraonc YwnAnc Taonc 150 kV

MNa TNV mpooTacia utrepévraong (O/C) kai Tn dlagopikn TTpooTacia Tou M/Z 1oxuog (DT) ol
M/Z évtaong d1aBéTouv dUO TUAiyUATA.
O1 M/Z évtaong €Xouv Ta TTAPOAKATW XAPAKTNPIOTIKA :

- OvopaoTikA oxéon YeTaoxnKaTiIopou (K&Be TUAiyuaTog) 500/1 A

- OvopaoTik 10X0¢ €€600U TUAIYUOTOG 30 VA (yia ka6¢ TOAIyHQ)
- KAd&on akpiBeiag 5P

- ZUuVvTeAEOTAG opiou akpiBeiag 20

5.1.2. MetaoxnuatioTég évraong Méong Taong 20 kV 1) 22 kV

MNa TN ouvdeon TNG dIAPOPIKNG TTPOCTACIAG, TNG TTPOCTACIAG TTEPIOPICHEVNG wvng Tou M/Z
KAl TNG TTPOCTACIOg UTTEPEVTAONG €ival eyKATEOTNUEVOI O0€ KABE TTivaka agigng M/Z (TM) 3
Movogaoikoi M/Z éviaong Je Ta TTapaKATW TEXVIKA XAPAKTNPIOTIKA :

- OvopaoTikh oxéon yetaoxnuatiopou 1250/1-5 A ota 20 kV kai 1600/1-5 A ota 22 kV
- OvopaoTiki oxéon €€66ou 15 VA (yia kaBe TUAIyua)

- KAd&on akpipeiag 5P

- 2uvteAeoTAG opiou akpiBeiag 10

H Tpo@oddtnon 1ng dlagopikng TTPOCTACIAg Kal TG TTpoaTaciag Treplopiopévng {wvng Ba
yivel atré 10 idio TUAIypa Tou M/Z évraong kai otn oxéon 1250/1 A | 1600/1 A, pe Tnv
TTapPEPPBOAN OuwWG KATAAANAWY evOIAuECTwY 1l aBpoloTikwy M/Z évtaong f cuvouaouog Kal
Twv dUo.

To aAAo TUANypa 1250/5 A ) 1600/5 A diaTiBeTal yia TNV TTPOCTACIA UTTEPEVTACNG.

5.1.3. MsraoxnuoTioTéc évraong kKoupBou 20 kV iR 22 kV

a. M/Z évtaonc kéuBou oxéonc 1200/1 A — eocwTepiKoU TUTTOU

Na 1N ouvdeon TnG TPOCTACIAg TreEplopiIcpévng Cwvng MT kal yia Tn ouvdeon Tng
TTpooTaciag utrEpévTaong KOUPBoU peydAwv o@aApdtwy Ba atraitnBouv yia K&Be TUNyua MT
0Uo (2) tepaxia M/Z évraong. Or M/Z autoi €ival avTikeigevo NG TTEPIYPA®AG Kal Ba
TTapadoBouv e ToV TTIVAKA WG XUMA UAIKO, TTPOKEINEVOU va auvdeBolv atd mn AEH.

Ta TEXVIKA XapaKTNEIoTIKG Twv M/Z auTtwyv Ba gival :

- OvopaoTikn Tdon 24 kV

- OvopaoTIKA OX£0N YETAOXNMATIONOU KABE TUAiypatog 1200/1 A
- OvopaoTikn 10x06 €€66ou 15 VA avd TUAyua

- KAd&on akpipelag 5P

- ZuvTeAeoTAG opiou akpiBeiag 10



O1 M/Z autoi Ba gival diugpeig, dakTUAIWTOU TUTTOU, KATAAANAOI yia eykaTdoTaon o€ KaAwdIo
olapétpou 40 mm, Ba cival de KATAOKEUAOHEVOI CUPQWVA HE TIG UTTOBEICEIG TNG TEAEUTAIOG
ékdoong g AigBvoug HAektpotexvikig Evwong (IEC 60044-1 kai 60085). H sowTtepikA
O1dueTpog autwy Ba givar 50 mm.

B. MetaoxnuatioTég éviaong KOuBou oxéong 25/5-5 A

MNa TN olvdeon TNG TTpooTaCiag uttepEévTaong KOuBou Tou M/Z yia o@AAuaTa PIKPAG TIMAG
£&vTaong Kai yia Tn ouvoeon evOEIKTIKOU WN@IAKOU APTTEPOUETPOU TOTTOBETOUVTAI, PETA TNV
avTioTaon KouPBou, M/Z évtaong e Ta TTAPAKATW XAPAKTNPIOTIKA :

- OvopaoTikh Taon 12 kV

- OvopaoTikn auyxvétnta 50 Hz

- OvopaoTIKA ox€on METAOXNMATIOWOU 25/5-5 A

- OvopaoTiké pelua TTpwTeUovVTOG 25 A

- ApIBUOG TUAIYPATWY BeUTEPEUOVTOG @ OUO (2), éva yia TTpooTacia Kal Eva
yia pérpnon

- XapakTnpIoTIKA TUAIYUATOG TTPOCTACIOG

OvopaoTikd pelpa 5 A
OvopaaoTiKkr 10XUg £€66dou 30 VA
KAdon akpiBelag 5P
ZuvTeAeoTnG opiou akpiBeiag 10
2uvTeAeOTNG UTTEPTACEWG N < 2

o=

XapakTnPIOTIKA TUAIYMATOG yIa HETPNON

1. OvopaoTikS pevpa 5 A

2. OvopaaTikr 10XU¢ €€600u 30 VA

3. KAdon akpiBeiag 1

4. >uvteAeoTnG ao@aAciag opydvou FS2

O1 mapamdvw M/Z évtaong eival avTikeipevo Tng Meplypagnig autng kai Ba mapadobouv pe
TOV TTiVOKQ TTPOC0TACIAG WG XUUA UAIKO, TTPOKEIUEVOU va ouvdeBouy aTrd Tn AEH.

O1 M/Z auroi Ba gival pévwong pnTivng.

ZnMelwveTal O N 100G Twv TTapammavw M/Z dev eival deopeuTikn. NivovTtal dekToi kar M/Z pe
OIAQOPETIKY 1I0XU apKei va ouvepyadovTal Pe Toug TTpoc@epduevous H/N. H atréoTtaon twyv
H/N atré toug M/Z évtaong eivail trepitrou 50 m.

5.1.4. Evdidueoog M/Z éviaong KopeooU atmARG OXETEWG

O1 M/X kopeopou (ol OTTOI0I AVAKOUV OTNV KATNYOPIia TWV HPETACYXNUATIOTWY EVTACEWG)
TPOKEITAI va  XPNOIJOTToINBoUv yia TNAEVOEIEN TIMWY evIAOoEwWS a0Bevwvy  PEUNATWY
OlEpXOMEVWV PECW TOU oudETepou KOPPBou M/Z. O M/Z évraong Ba eival eykateoTnuévol
EVTOG TOU TTiVOKQO TTpoO0TaCiag Tou M/Z.

To TpwTeUOV TOU PJETAOXNMATIOTH EVTAOEWS KOPEGHOU Ba ouvOEETAI OTO BEUTEPEUOV TUAIYUQ
Twv 5 A Tou M/Z évtaong 25/5 A, kai 10 dtutepelov Tou Ba Tpo@odoTei éva Wwn@Iakd
QUTTEPOMETPO.

O1 M/Z évTtaong KOpeoHOoU £XOUV Ta TTAPAKATW XAPOKTNPIOTIKA:



- OvopaoTikA Tdon 720 V

- OvopaoTIKh oX£0n METAOXNMATIOWOU 5/5 A

- OvopaoTikn 10X0G £€660u 4 VA

- OvopaoTiko pelua TTpwTevovTog I, = 5 A

- OvopaoTiKo Bpaxuxpovio Bepuikd peupa ly, = 60-1, yia 1 sec

- OvopaoTikO dUVANIKO PeUPA lgy, = 150:1,

- OvopaoTiké Bepuikd pelpa ouvexoug Asitoupyiag : 1,5- 1,

- Avtoxn TUNyudTwy (TTPWTEUOVTOG Kal BEUTEPEUOVTOG) 0€ TAoN ouxvoTnTag dikTUoU : 3kV
- KAdéon 0,5

- ZUuvTeAeoTAG ac@dAciag opydvou FS 2

O1 dokipég Ba gival ocupewva e Tov kavovioud IEC 60044-1.
©a yivouv o1 TTapakdaTw SOKIPES TEIPAG :

1. EmBeBaiwon Twv onuavoswy Twv akpodekTwyv (P1-P2 — S1-S2).

2. AoKiyn Tou TTpwTEUOVTOG TUAIYMATOG PE Taon Biounxavikng auxvotntag 3 kV yia éva
(1) AetrTo.

3. Aokiun Tou SeuTEPEUOVTOG TUAIYHATOG HE TAON BlopnXaviking ouxvotntag 3 kV yia Eva
(1) AetrTd.

4. AOKIUA UTTEPTACEWG METAEU TWV OTTEIPWV.

5. Aokipég akpiBeiag.

6. AOoKIUr ouvTEAEDTH AOQAAEING OPYAVOU.

5.1.5. Zuvepvaoia M/Z évraong Kal TrpooTacioc M/Z

O peI0doTNG OTTWOOATIOTE Ba e€ao@aAicel TN oUVEPYATia TNG TTPOCPEPOUEVNG TTPOCTAGIOG
Tou M/Z pe Toug M/Z €viaong Twv TEXVIKWY XAPOKTNPIOTIKWY OTTWG TTaPATTAvVW
avagEponkav.

5.1.6. Kupiol kai evdidugool M/Z évraong - KIBwTIa SoKIWY

a. H karaokeur) Toug Ba eival oUP@wvn e TIG UTTOBEIEEIC TNG TeAeuTaiag €ékdoong TNG
AieBvoucg HAekTpotexvikig ‘Evwong (IEC 60044-1 kal 60085) kail Ba £xouv TTivakida
ME TO OTOIXEIQ TOUG.

B. Ta Tnv ammopdévwon Twv Kupiwg M/Z évraong Ba TTpéTTel atrapaitnTa oTnV AQIEn atrod
Toug Kupioug M/Z évtaong, oTov TTiVOKO TTPOCTACIOG va UTTAPXE! KIBWTIO SOKIYWY YIa
TOV €AEYXO Kal BPaxUKUKAWGOHR TOUG.

y. OAoi o1 evdiauecol M/Z évtaong, Ta KIBWTIa OOKIYWY TOUG KATT. Ba gival guppaTwuéva
Kal Ba TTepIAQUBAvVOVTAl ATTAPITATA OTO TIKNKG TG TTPOCYPOPJG.
MpbdoBetn TIuA yia eCaptipata Kal didpopa GAAa UAIKA &g Ba yivel &ekTr yiaTi n
TTPOC@OPG TTPETTEI va €ival CUUTTANPWHEVN TTANPWS Kal TEAEIWG KaBopIoUEVD.

5.1.7. Aokiuég evdiapéowv M/ évraong

2€ 0Aoug Toug evdidueooug M/Z évraong, €kTOG atmd autoUg TTOU €ival EVOWMNATWHEVOI JE
Toug H/N kai o1 otroiol Bewpouvtal egaptipata Twv H/N Kol ouveTtwg 1oxUouv Ta
avagepopeva yia H/N, Ba yivouv dokipég TUTTOU Kal OEIpdg OTTWG ATTAITOUVTAl OTOUG
Kavoviopoug IEC 60044-1 kai 60085 ) kata VDE.

AvTi va eKTEAECOTOUV OI OOKIUEG TUTTOU, UTTOPE VA Yivouv OEKTA TTIOTOTTOINTIKA OOKIUWY TUTTOU
TTOU EKTEAEOTNKAV O€ AVEYVWPIOUEVA EpYAoThpIa o€ evdidpeoous M/Z évraong dpolou TUTTOU
TIPOG TOUG TTPOCPEPOUEVOUG €9’ GO0V Ta TTIOTOTTOINTIKA AuTd KPIBoUV IKAvVOTTOINTIKA OTTd TN
AEH.



Ta moTotToINTIKG auTtd Ba yivouv dekTd Kal av o1 QOKIPES TUTTOU £XOUV Yivel EVAAAOKTIKG KT

VDE.

5.2 Yn@iaké APTrepOuETPO

To wnoelokd auTTEPOUETPO Ba xpnoldoTroinBei yia Tn WETPNON aCBevwv PEUMATWY TOU
oudétepou kOPPBou M/Z 1IoxUog 100 MVA, 150/20-20 kV, M/Z 1ox0og 40/50 MVA, 150/20 kV,
N M/Z 1ox00¢ 66 MVA, 150/22 kV, kai Ba Tpog@odoTeital atrd 10 deutepelov TUAIYHA HETPNONG

Tou M/Z evtdoewg oxéong 25/5-5 A.

To wnolokd auTTEPOUETPO TTIPETTEL va €ival KATAAANAo yia pétpnon EvaAlacoduevou
PeopaTtog, pe évdeign evdeikvudpevng TIUAG, oUP@wva pe Tov Kavoviopo DIN 43751-1 kai pe

TA TTAPAKATW TEXVIKA XOPAKTNPIOTIKA :

Eicodog :

- OvopaoTikA évraon I, :

- Mepioxn pétpnong :

- OvopaoTiKA eTIQOpTION :

- OvouagoTiKA ouxvoTnTa :

- ZUVEXAG UTTEPYOPTION :

- ZTIyMigia uTTEP®OPTION :

- OvopaoTikA TR BondnTiKAG TTapoxnG Uaux:

MepiBaAlovTikég OUVORKES

- EUpog Bepuokpaciag Asitoupyiag :
- EUpog Bepuokpaciag atmobrikeuong :
- ZXETIKA uypaoia :

006vn-KAipaka

- 'Evdeidn :

- YmépPBaon KAipakag:

- AkpiBeia (og oxéon pe TNV TTARPN KAipoka) :
- Evnuépwon 086vng:

- KAipaka :

- AvdAuon kAipakag :
- [poypauuatiouog :

- AmoBrkeucn TTOPAPETPWY :

MNepiBAnua

- YAKO:

- EvdekTikég dlaoTdoelg OWng opydvou :
- Eykartdotaon:

- Babuodg mpooTaciag (IEC 60529) :

- OvopaoTikr) aTdBun pévwong (IEC 60439-1) :

Ao eCwTepikd M/Z  €éviaong e
OVOMAOTIKA évraon OeuTePEUOVTOG
5A

5A

(0 €wg 1,2) 1,

<0,6 VA

50 Hz

1,21,

21, yia 5 sec

230V E.P.

-5...+55°C
-30...+70 °C
20...80% Xwpig CUPTTUKVWPOTA

Tpiwv yneiwv (000 £¢wg 999)
yla gicodo >1,2:1,

+0,2%

1 avayvwon / 1,5 sec

‘Evdeign 25 A yia avTioToixn pETpnon

pevpgatog 5 A, pe  duvardmTa
évdeigng amo 0 £éwg 30 A

0,1A

Méow  €gwTepiIKOU  PETAYWYIKOU
OIaKOTITN

MéBodoc  xwpic umartapia  (TT.X.
EEPROM)

MAaoTikd (DIN 43700)

48 mm x 96 mm

TotroB£Tnon o€ eooxn TTivaka
IP50 (eutrpoG6I0 TTACiCI0)
IP20 (akpOdEKTEG)

660 V



Aokiuég

AOKIUES OcIpdC

1. Aokiuni avtoxng o€ Tédon Plounxavikig cuxvornrtag 3 kV

2. Aokiuni avtoxrg o€ KpouoTIKA Tdon : 5 kV 1,2/50 ysec

3. AOKIUN eKTTOUTIAS oUM@wva pe Tov EN 50081-1

4. Aokiyn avoaiag o€ NAeKTpoPayvnTIKr akTivoBoAia cupgwva pe Tov EN 50082-2

5.3. AETTTOUEPNC TTEPIYPAPN TNE TTPOCTATIOC

5.3.1. Ala@opIikA TTpooTacia Tou MetaoxnuarioTd (DT)

H mpooTacia auth) TTpETTEl va AsIToupyei yia o@AApaTa PJETOEU TwWV QAOEWVY Kal PETAEU
PACEWY Kal yng oTo TUAMA Tou BIKTUOoU TTou Ba TrepIAapudvel To MeTaoxnuaTioTh) 10X0U0G
kal TTou Ba  ekTeivetar atrd Toug M/Z évraong YwnAng Taong TTou gival EyKaTEGTNHEVOI
Méoa oToug peTaAAoevdedupévoug Trivakeg 150 kV (M/C) péxpr Toug M/Z évtaong Méong
Tdaong 1ou BpiokovTal péoa oToug TTivakeg Méong Tdong.

O1 mrivakeg Méong Taong ouvdéovrtal e To M/Z 10x00¢ HECW KaAwdiou, v Ol TTIVOKES
YynAAg Tdong ouvdéovtal pe 10 M/Z 1ox00¢ péow kKaAwdiou A péow GIL R péow
aywyou.

H diagopikr TpooTacia Ba ouvdeBei otnv YT pe 10 deUTEPO TUAIYUA TOU UTTAPXOVTOG M/Z
évraong otn oxéon 500/1 A kai otn MT pe M/Z évraong otn oxéon 1250/1 A - yia Tnv
mepiTtwon Twyv 20 kV - A ye M/Z évtaong otn oxéoan 1600/1 A - yia Tnv TTEPITTTWON TWV
22 kV.

H mrpooTagia autr) TTPETTEl va AEITOUPYET ATTOTEAECHATIKA, yiaTi Ba TTpéTTel va AngBei utr’
own, 611 Ba uTTapyouv avopoiopopicg M/Z évtaong, Kupiwv Kal evoIapéowy, o€ JeydAa
pelpaTa TTOU Ba TTEPVOUV atrd To M/X, KABWG £TTiIONG KAl AVOUOIONOPPIEG OPEINOUEVEG
oTa TTpwTeUovVTa pelpaTa Twv BaBuidwyv Tdong Asitoupyiag Tou M/Z 1oxUog. ETiong,
TPETTEI va TTapouaidlel uwnAr euaiobnoia otn Asitoupyia yia o@dAyarta péoa otn dwvn
TpooTaciag Tou M/Z, evw Oev TTIPETTEl va AsiToupyei 0€ €EWTEPIKA OQAAPATA, OTTWG
€TTiong Kail va un Aeiroupyei ota peydAa pevpata payvATtiong (INRUSH CURRENT) katda
TNV nAékTpion Tou M/Z 10XUOG, MEXPI KAl TOU OeKATTEVTATTAACIOU TIEPITIOU TOU
OVOMOOTIKOU pelpaTog Tou M/Z 1oxU00G.

H mpooTtacia autr dev gival ammapaitnTo va Asitoupyei EexwpioTd yia KaBe @don,
TTPETTEI OUWG VA AsIToupyEi CwoTd yia 6Aa Ta €idn OQAAUATOG PETALU QACEWY Kal
PACEWV TTPOG YN TTOU CUPPBaivouv 0TO TTPOCTATEUOUEVO BikTUO Tou M/Z.

5.3.2. MNpooTacia Yrepévriaong 2radspou xpoévou (O/C)

ZTnv TTAEUpd TNG UWNAAG Taong Ba uTTdpxel TTpooTadia uTrEpEVTaonG oTabBepou Xpovou.
H mpooTtacia autrh) Ba cuvdebei pe 1o TpwTo TUAIYHa Tou M/Z évtaong YwnAng Tdong
Tou OlaTiBeTal otn oxéon 500/1 A, kal Ba evepyotrolei TTapAAANAQ pe TNV EVTOAN TOU
TRIP évav xpovikd H/N (t) éTTwg gaivetal ota oxédia No 1 yia 1o M/Z 100 MVA kai No 4
yia Toug M/Z 40/50 MVA ka1 66 MVA.

O xpovikog H/N (t) Ba £xel repioxn) puBuiong atd 0,01 s €éwg 3,5 s. Kard Ta Aoitrd, Ba
gival ouPQwvog e Ta avagepoueva trepi H/N.

O xpovikdg autdg H/N Ba eykataoTabei oTov Trivaka TTpooTaciag kal 8a evepyoTrolei TNV
mpooTacia uywv 150 kV, ce mepimTwaon mmou AdBel evioAl rrwong o A/A 150 kV Tou
M/Z kai aoTtoxnoel. lNivetalr dekTA Kal AAAn didTagn Tou Ba aTTOPOVWVEI TO OCQAAPA OTavV
aoToxnoel To avolyua kdrtroiou A/A tou M/Z étav AeiToupynoel N TTpoCTadia.



- HmpooTaoia auTA TTPETTEN va AEITOUPYET WG KUPIA TTPOOTACIA YIa CQAAPATA TNV
TAcUpd TNG YWnANg Tdong 150 kV, dnA. yia o@dApaTa peydAng évraong (I >>), kaBuwg
eTTiong w¢ @edpIkr TTpooTacia Tou M/Z yia o@dApata pikphg évraong (1 >).

5.3.3. MNpooTacia meplopiopévng {wvng ota TUAivuara Méong Tdong (REF)

H mrpooTtacia autr) TTpETTEl va AEITOUPYEi yia o@AAUATa TTPOG yn Ta oTroia Ba yivouv aTo
TUAIyha Méong Taong 6Tmwg Kal oTta KaAwdia Tou guvdéouv 1o TUAIypa MT tou M/Z 10xU00¢
wg Toug M/Z évtaong dcewv TTOU BpiokovTal YECA OTOUG TTIVAKEG TwWV SIAKOTITWY 10XU0G
Méong Taong.

H tTpooTacia auTh TTPETTEl va AEITOUPYED akaplaia yia oeaApata y€oa oTtn wvn TTPOOTACIag
KAl VO [N AEITOUPYEI yIo CQAALATA OTTOIACOATTOTE TIMAG £€6W aTTd TN {Wvn TTPOCTACIAGC.
Mpétrel n TTpooTacia auTh va oXedlaoBei £T01 WOTE va dIATNEEi TNV euaioBnaoia TnG €iTe e Tov
kOupo Tou M/Z yeiwpévo atr’ eubeiag (apdaAuarta 7,2 kA ota 20 kV 1 14,5 kA ota 22 kV) cite
Me avtiotaon 12 Q ota 20 kV ka1 6 Q ota 22 kV 1mou Ba Ttreplopilel TNV OMOTIOAIKA
ouvioTwoa ota 1000 A (ota 20 kV) kai ota 2100 A (ota 22 kV) avTioToixa.

H mrpooTacia autr] Ba mpétrel va TTapouaiddel uwnAr oTaBepdTnTa ASIToupyiag akOun Kai Je
OIaQOPETIKWY ETMITEdWY KOopeoud Twv M/Z évraong kair Oev Ba emnpedletal amo Tig
OUVIOTWOEG CUVEXOUG PEUPATOG TTOU TTEPIEXOVTAI OTO peUPa OQAaApaTog. EmmmAéov, o H/N
Ba Tpétrel va dIaBETel QiATPO aTToppIPng 3™ Kal aVWTEPW APUOVIKWV.

PuBuiocsig : Na ptropei va puBuioTei og éviaon OQAALATOG WG TTPOG TN yn MECA OTnv
meplox] 4% - 20% Tng OVOUAOTIKAG £vTaong Tou KABe TUAIYUATOG Kal 0 XpOvog AgIToupyiag
va unv gival yeyaAutepog armd 100 ms.

Mvetal OekT Kol IKPOTEPN euaicBnoia (<4%), TTou Ba ptopei va puBuioTEl, pE TNV
TpoUTToBeon va utrofAnBei dNAwon atd Tov TTPooPEpovTIa OTI N TTpooTacia Ba eival
€UOTOBNG via €€wTePIKA T@AAuaTta, Aaupdavovrag utéyn Toug M/Z évraong 20 kV (oTig
aQiteig kKal oTov KOUPo Tou M/Z) Twv XOPAKTNEIOTIKWY TTOU TTEPIYPA@NKAV KAl TWV AOITTWV
OTOIXEIWV.

5.3.4. MNpooTacia KOuBou oTadePOU XpOvou yia JeydAa pevpara yng (EFH)

H mrpooTacia autr) 8a TpogodoTtnBei atmd Tov M/Z évraong Tou kKOuBou otn oxéon 1200/1 A.
H 1rpooTacia auth Ba atroTteAei epedpikh TTPoCTAdIa OAWY Twv aToixeiwv MT yia o@dAuaTa

yne.
- PuBuioeig yia evToAn TrTwong
‘Evraon (I) a6 (0,2 = 1) I,
Xpoévog (t) ammd 0,5 éwg 2 s (kupia puBuion ota 1,6 s)

5.3.5. MNpooTacia kK6uBou oTadepol Xpovou yia Jikpd pevpara (EFL)

H mmpooTtacia auth 6a Tpo@odoTtnBei atd 1o TUAIyua Tou M/Z évtaong KéuPBou axéong 25/5-5
A kal Ba avixvelel pelpata PIKPAG TIMAG, OTTWG QVOAUTIKA TTEPIYPAPETAI OTNV TTaPAyp.
5.5.2.5 1ng Tapoucag TrI1.

5.3.6. BonOntikoi HAekTpovouoi ALARM (dprA) kai TRIP (dprT)

O1 H/N autoi Ba dieyeipovtal atrd aigbntripia épyava TTou Bpiokovral oTo cwua Tou M/Z
IoXUog (oToixeia utreptrieong aepiwv - BUCHHOLTZ, 6epuokpacia TuAiypdtwy M/Z,
Bepuokpaoieg Aadiou M/Z, TpooTaciag O.L.T.C. kAm.), amdé aiobntipia oOpyava TTou
Bpiokovtal oTo doxeio d1aoToANG Tou M/Z (GToIxEia KAVOVIKAG Kal EAAXIoOTNG 0TABUNS Aadiou
M/Z kATT.), KaBwg kal amd aicbntrpia épyava TTou Bpiokovral oTov TTivaKa Tou puBuIoTA
Tdong pe @opTio Tou M/Z (oToIXEia eAéyxou akpaiwv Bécswv Twv PaBuidwv TAONG, uyeiag
KUKAWMATOG TNG TPOYODOTIKAG TAONG TOU KIVNTAPA METABOANG TwV BaBUidwV KATT.).
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Ta aioBnTApIa autd dpyava dev gival avTikeiyevo Tng TTpodiaypa@rig autigs. O1 H/N dprA kai
dprT (Tepdyia ocuvoAika 30) Ba BpiokovTal padi e Toug H/N TrpooTaciag Tou M/Z oTov idIo
Tivaka, o€ KATAAANAN 6pwg didTagn yia va dlaxwpifovtal JeTagl TOUG.

KaBe H/N dprA «kai dprT, ek1d6¢ ammd TIG QvAyKaAieG ETTAPES yia T AEITOUpyia TOUu HE T
eVOEIKTIKA TOU, TTPETTEI va €XEl TOUAAXIOTOV BUO avegdpTnTEG Kal EAEUBEPEG TAONG ETTAPES
TTOU va PTTOPOUV va Agitoupyrioouv o€ KUKAwPa 110 V 2P kal o€ npepia avoikTég, atrd TIg
oTToieg N Wia évraong Acitoupyiag 1 A Ba xpnoigoTtroin®ei yia TNAEVOEIEN, N O AAAN - TNG idlag
évraong Aeiroupyiag 1 A - yia ofjuavan (ALARM).

To kKUKAWWa TNG TGong TpooddTnong Twv BondnTtikwyv H/N Tou M/Z, dprA kai dprT, Ba eival
avedptnTo Tou avrioToixou Twv H/N TrpoaTtaciag Tou M/Z kai Ba TrpocTaTeleTal aveEdpTnTa
ME pikpoauTéuaTto. Or emag@ég OAwv Twv Tapatmdvw H/N evdeicewv (dprA) kai (dprT) Ba
ouvodelovTal PE KAOAWDBIWOEIG PEXPI TIG OPIOAWPIEG TOU TTIiVAKA KAl O€ aveEdpTnTn oudda,
KaBwg Kal pe dUo (2) Yynelakég povadeg1s evdeicewyv (control panels) (ue auTOOUYKPATNON
kal kouBia RESET). O1 d0o ynolakég povadeg evdeitewv Ba BpiokovTtal oTnv TTPpdCOWn TOU
mivaka, OTTwg @aivetal oto oxédio No 3. O1 H/N kal o yn@IiakéG POVAdEeG evoeigewy
atroTeAOUV AvTIKEIPEVO TNG TTapouoag TexVIKAG Meplypa®nig.

ZnNMEIVETaI OTI, EVW Ol CNUAVOEIS Ba TTPETTEl VA TTAPAPEVOUV - OTTWG EIdAUE - TNV WNQPIAKNA
Movada evoeiCewyv péxpl TNV atmodiéyepo TG HEow kouBiou RESET, o tnAevdeiteig Ba
TTAPAPEVOUV EVEPYOTTOINUEVES HOVO YIa 600 BIAPKEI TO AiTIO TOUG.

EvOeIkTIKr) gUVOEoN TwV aiodnTnpiwv opyadvwy (oToixeiwv) e Toug Bondntikoug H/N ALARM
(dprA) ka1 TRIP (dprT) qaivetal oto ox€d10 No 2 Tng TTapoucag Texvikng MNepiypa@ng.

5.3.7 Bon6nrikoi nAekTpovopol rrwong (d1 kai d2) Tng mAsupdg MT (20 kV 1 22 kV)

O1 H/N autoi Ba digyeipovtal amd Toug Bonbntikoug H/N TRIP (dprT) 1mou evepyoTroiouvTal
atmd Ta alodnTApIa 6pyava Bepuokpaciag eAdiou Kal BEpPOKPACIAC TwV TUAMYUATWY. ZTNnV
mepimtwon M/Z 100 MVA, 150/20-20 kV, dnAadn pe dUo TuAiypata MT, Ba utrdpyxouv dUo
BonénTikoi H/N TrTwong Tng Aeupdg Twyv 20 kV, évag yia kaBe TUAIypa 20 kV. Ze autrv Tnv
TepiTTTwaon, ol H/N digyeipovtal atrd Tov H/N TRIP yia Tn Bgppokpacia eAaiou kal atrd Toug
avTioToixoug H/N TRIP yia 11 Beppokpacieg Twv TUAYHATWY, OTTWGS QAiveTal Kal 0TO OX£DIO0
No 2 1ng TTapoucag TexvikAg MNeplypagng.

O1 BonBnTikoi H/N 1rTioong Tng mAsupdg Twv 20 kV (d1 kai d2) Ba BpiokovTal padi ye Toug
H/N trpocTaciag Tou M/Z oTov idio TTivaka, o€ KatdAAnAn dpwg didtaén yia va diayxwpidovtal
METAEU TOUG.

KaBe Bondntikdg H/N, ek1OG atmd TIG avayKaieg eTTAQPES yia TN AEITOUPYia TOU PE TA EVOEIKTIKA
Tou, TTPETTEI Va £XEl TOUAAYXIOTOV TECOEPIG (4) ev npepia avolkTég (NO) kail pia (1) ev npeyia
kA€ot (NC) ave€dptnteg Kal eEAeUBEPEG TAONG ETTAPESG TTOU VA UTTOPOUV va AEITOUpPYACOUV
o€ KUKAwua 110 V ZP.

EvdeikTik) ouvdeon Twv Bondntikwv H/N d1 kar d2 pe toug Bonéntikoug H/N TRIP
(Beppokpacia ehaiou, Beppokpaaia TUAiypatog X1, X3 kal Bepuokpacia TuAiypgatog Y1, Y3)
paivetal oto ox£dio No 2.

5.3.8. HAekrpovépuol évdeiEng M/z (IR)

O1 H/N autoi 8a digyeipovtal amo ta opaAuata Twv H/N DT, O/C, EFH, EFL, REF, d, LR kai
t. Kard ta Aoirrd, 1oxtouv 6ca avagépovtal otnv mTapdypago 5.3.6 yia toug BondnTikoug
H/N ALARM (dprA) kai TRIP (dprT).

Znueiwvetal 6T n wneiakn povada evdeitewv (Alarm Panel) yia Ta rapamdvw o@daAuara, yia
AOyoug ouolopop@iag, Ba Tpétel va eival OPoia PE TIG AVTIOTOIXEG WNQIAKEG HovAdeg
evdeiCewyv NG TTapaypdeou 5.3.6, evw Kal auth Ba BpiokeTal 0TV TTPOCOYWN TOU TTiVAKA,
OTTWG QaiveTal oTo oX£DIO 3.
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5.3.9. HAektpovouol ac@dAiong (LR)

O H/N ao@dhiong (LR) Ba cival autoouykpatoUpevog Kal Ba eykaTtaocTabei yéoa oTov TTivaka
TpooTaciag Tou M/Z, atmmoteAei &€ aQvTIKEIUEVO TNG TTEPIYPAPNS AUTAG.

O H/N autdg, ekTOG atrd TIG avAyKAieg ETTAPES yIa TN A&IToupyia Tou, TNV QUTOCUYKPATNOR
TOU KOl TO EVOEIKTIKA TOU, TTPETTEI VA £XEI TOUAAXIOTOV TEOOEPIG (4) aveEdpTNTEG KAl EAUBEPES
Tdong BondnTiKES €TTAPEC ouvexoUg Asitoupyiag 5 A ev npepia avolkTég (NO) kal TpeIg ev
neepia kAeioTég (NC) TTou va putmopoUlv OAeg va Aeitoupyfoouv o€ KUKAwpa 110 V ZP.

O H/N LR Ba mrpétel va éxel avecdptnTo kopBio RESET amé toug H/N dprA kai dprT.
EvoeikTikr) ouvdeon tou H/N aocgpdaAiong (LR) kai Twv Bondntikwv H/N TRIP Tou M/Z (dprT)
@aivetal oto oX€010 No 2 TnG TTapoucag Texvikng Mepypagnig.

5.4. Mivakag TpooTagiag

>T1ov Tivaka TrpooTtaciag M/X Ba trepiAapBavovtal 6Aol ol atraitoupevol H/IN (S1a¢gopIkig
mpooTaciag, O/C YT, mepiopiopévng Cwvng, O/C koéuPou, LR, IR, evdeifewv, ALARM kai
TRIP ka1 k&Be dAAog BondnTikdg H/N A didragn). MNa TN cwoTA Kai agIdTmaTn AsiToupyia TnG
TpooTaciag o Tivakag autdég Ba eival TTAAPNG kal Ba TTapadobei cuppaTWPEVOS Kal
OOKIJOOUEVOG MEXPI KOI TOUG OKPOBEKTES £€0D0U, £TOIUOG Yia eykaTdoTaan oTo K/A.

O1 emmagég Twv H/N Ba cuvdéovTal pe KOAWBIWOEIG PEXPI TIG OPIOAWPISES TOU TTiVaKA.

H amodiéyepon kai eravagopd (RESET) tou H/N LR Ba yivetal TOTTIKA Kal hE €18IKO JTTOUTOV
(PUSH BUTTON) kai atté yakpid he €101k EVTOAR yIa ATTodIEYEPOT) TOU.

Madi pe Toug TTivakeg TrpoaTaciag Ba 000¢i atrd Tov TpounBeuTh évag @opntdg H/Y (laptop),
ME TO ammaITOUPEVO UAIKG KAl AOYICMIKO yIa Thv €TTIKOIVWVIQ Tou XprnoTtn ue 6Aoug Toug H/N
TOoUu UTTO TTPOUABEIa TTiVOKA TTPO0TACIOG HECW TOU TTAPATTAVW NAEKTPOVIKOU uTToAoyIoTA. O
H/Y Ba mpétrel va 0100£Tel KApTa emmikovwviag PCM ue agipiakn £€0do (RS 232).

Ta xapaktnpIioTIKA KAt eAdxioTov Tou @opnTou H/Y Ba eivai :

Eme€epyaotig Intel Core 2 Duo 2,20 GHz, pvAun RAM 1024 MB, &yxpwun o6évn 177,
okAnpog diokog TUTToUu SATA 160 GB, omrmikf povdada DVD-RW, Asitoupyikd ouotnua
Windows Vista Home Prem. GR kal evowpatwpévo Modem 56 k Wireless Lan
(802.11a/b/g/n) Ethernet 10/100/1000.

EmmAéov, o mpounBeutrig Ba Trapadwoel kal évav ekTuttwTr] deskjet A4 o otroiog Ba
ouvdeBei oto @opnTd H/Y, éyxpwuo, eAdaxiotng avdiuong 4800x1200 dpi, pe TaxutnTa
ekTUTTWONG 30 OeAIBEG/AETTTO yia aoTTpOUaUPn EKTUTTWON Kal 20 oeAIBeG/AeTTTO yia EyXpwun
eKTUTTWON, Kal Tpo@odoaia xapTiou 150 aeAidwyv. Madi pe Tov H/Y Ba xopnynBouv kai 6Aa Ta
UAIKA o0vdeong auTtwyv Pe Toug H/N (TT.X. OMoagoVvIKA KaAWwDdIa, KATT.).

©a 6000uUv eTmiong avaAuTIkéEG odnyieg TNG AEIToupyiog TOUu GUOTANOTOG TTPOCTAGIAG. ZTNV
TTpoc@opd £TTiong Ba TrepIAauBdveral n eykatdoTtacn, n dOKIYN Kal N 8éon o€ AsiIToupyia Tou
OUCTHAPOTOG ETTIKOIVWVIOG KAl N eKTTaideucn Tou TTpoowTrikoU Tng ETmmixeipnong armmo
QpHOdIoUG TEXVIKOUG TOU TTPOUNBEUTA Yia TNV AciToupyia SAwv Twv GuOTNUATWY TTPOCTACIAG.

5.5. H/IN MPOZTAZIAZ

5.5.1. F'evikéC ATTAITAOEIC

5.5.1.1 XapaktnpioTikd ouoTAparog: O H/N Ba tpogodoTouvtal amd Ta deuTePEUOVTA
Tou M/Z évtaong 6TTwg kKaBopileTal aTnV TTEPIYPAPH AUTH.
2uyvoTtnta cucTAuaTog : 50 Hz.

5.5.1.2. Tumrog : WneiakouU T0TTOU (NnUMerical relay).
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5.5.1.3. ATaITHOEI KATAOKEUAG : Oa KataokeuaoBouv pévo atréd do6kipo Oiko 1Tou dlaBETel
TMOTOTTOINTIKA TTo10TNTAG KATd I1ISO 9001 (T oTroia B8a uttoBANBOUV padi pe Tnv TTPOoPoPA)
Kal CUP@WVA Pe Toug kavoviopoug IEC 60255.

Oa éxouv TIVaKIdO O€ €UKPIVEG onueio oTnv otroia Ba avagépovtal Ta aToixeia Tou H/N
oUP@WVA PE TOUG KAvovIoPoUg auTtous. H puBuion Ba sival otaBepr kal 6 Ba emTnpeddeTal
atmd TN Bepuokpacia Tou TTEPIBAAAOVTOG 1 TO €UPOG KAl TN GACN Twv PEUPdTWY i aTTd
Kpadaououc. Oa cival katdAAnAol yia ToTroBéTnon oe Tivaka oe eocoxny (Wall surface) 6a
0100£ToUV aKPOBEKTES KATAAANAOUG yia KaAwdIa PEXpl 6 mm?,

O1 H/N Ba gival katd trpoTignon cupdpevou TUTTou (draw out) kai kdBs H/N Ba agaipeital
o1Td TO EUTTPOCOIO PMEPOC TOU TTIVAKA WOTE VO UTTAPXEI dUVATOTNTA AVTIKATAOTACGAS TOU OTTd
GAAOV Xwpig va aTTopovwveTal OAn n TTpooTacia Tou M/Z.

Katd tnv £€€060 Tou H/N dev Ba TTpokaAeiTal AsIToupyia TG TTPOCTACIAG, EVW Ol AKPODEKTEG
OTOUG oTToiouG cuvdéovTal ol M/Z éviaong 6a BPaxUKUKAWVOVTAI UNXaVIKG auTtouaTa.

KaBe H/N Ba mrpayuatoTtrolei cuvexn €Aeyx0 TNG KAANG AEIToupyiag TwV KUKAWPATWY TOu.

H avixveuon o@AaAPaTOg KaTA TOV €AeyX0 auTO Ba ouvodeueTal aTTd EUPAVION SIayVWOTIKOU
TOou €idoug Tou CPAAPATOG KOl Ba PETOPEPETAI JE TO cUOTNUA TNAEVOEIENG HEOW KAEIOTAG
ema@ng (NC). O1 H/N Ba cuvdéovTal PeTalu Toug ue Cuyd €TTIKOIVwVIag Kal Ba eAéyyovTal
TOTNKG Kal a1rd amméoTacn (MEow TNAEPWVIKAG Ypapuns kat MODEM) amé HYY.

KdaB¢e kupiog H/N Ba ao@aAifeTal pe ave¢dptnTo HIKPOAUTOPATO.

5.5.2. E10IKéC ATTAITAOEIC

5.5.2.1. HIN dia@opikng mpooTtaciag M/2 1oxvog (DT)

AtraiTioeic Asitoupyiac H/N:

O H/N Ba cival katdAAnAog yia Tnv TTpooTacia  Tpipacikwy M/Z 1oxUog pe éva 1 dUo
oeutepelovTa TUAiypata (0 apiBudg deutepeudvTwy TUAIYNATWY Ba opioBei oTnv aitnon
ayopdg).

O H/N Ba tmapoucidlel uynAf TaxutnTa AsiItoupyiag. Oa €xel XOPAKTNPIOTIKA TTOCOOTIAIAG
amrokAIoNng, n oTroia Ba eutmodilel TNV €vTOA TITWONG €KTOC av n TIUA Tou dIagopikou
pelpaTog uTtrepPaivel Katd €va TTOC0oTO To peUpa Asimoupyiog. O H/N Ba ptopei va
Aeiroupyei yia OAeg TIg ouvnBiopéveg opddeg Ceuéng, n Oe ATTOPAITNTN TTPOCAPHOYR TWV
oxéoewv METaQOPAc Twv M/Z évraong kal n oTpo@r Twv OlavuoudaTwy peluatog Ba
ETMTUYXAVETAI HECW TOU TTPpOYpPAUuaTog (software) kai 6x1 péow evdidueowyv BonénTikwyv M/Z
évraong.

O H/N Ba eivar katdAAnAog yia TrpooTacia évavtl OAwvV Twv €I0WV CQAANATWY HETAEU
QPACEWV Kal PETAEU @AcEwWY Kal yngG Kal pévo oTo TURAPa Tou BIKTUOU TToU TrepIAauBAavel Tov
M/Z 10x00¢ Kal ekTeiveTal PETACU Twv M/Z évTaong TTou €ival EyKATECTNUEVOI OTNV TTAEUPA
NG UWNANG Kail TNG p€ong Taong.

O H/N Ba mpémer va Tapoucidlel uwnAn euaioBnoia yia o@dAyata péoca  aTnv
Tpoavagepbeica {wvn TTpooTaciag, evw d¢ Ba Acitoupyei o€ e§wTepikd o@dApata. O H/N Ba
£xel d1aTagn ouykpATNONG APUOVIKWY TTOU TTPOKAaAoUVTal atrd peluaTta payvATiong Twv M/X
I0XU0G MEXPI TO OEKATTEVTATTAACIO TTEPITIOU TOU OVOUAOTIKOU PEUNATOC.

To pevua avicoppoTriag TTou dnuioupyeital ammd Tnv didTtagn aAAayrng Taong Utrd QopPTIo TwvV
M/Z 1ox00¢ 1 atmd dlagopéc oxéoewv Twv M/Z évraong, Ba avtioTaBuidetal pe dIdTagn
EKATOOTIQIOG ATTOKAIONG.

O péyioTog ouVOAIKOG Xpovog Asitoupyiag Tou H/N &€ Ba cival peyaAuTtepog atmd 40 ms.

H xapaktnpioTik Acitoupyiag tou H/N Ttpétrel va tmapoucidlel Tpia yévata Kal dUo
O1aQOPETIKEG KAioEIG (Ig : OlI0QOpPIKO pelpa, lr @ pelpa oTaBepotroinong, lrer @ pelpa
Qva@opAag TToU TTPOKUTITEI HETA TNV TTPOGAPHOY Twv oxéocwv Twv M/Z évtaong, |y, : pelua
ekkivnong). To mpwTo yévaTo €¢aptdtal atmd Tnv pUBUICN TOU PEUPATOG EKKIVNONG, EKTEIVETAI
OTNV TIEPIOX MIKPWV PEUPATWY oTaBepotroinong. To delTepo yévaTO EKTEIVETAI OTNV
TTEPIOXN MECAiWY PEUUATWY OTaBEPOTTOINONG Kal £X€l pUBMICOUEVN KAion m1. Na peyaAlTepa
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pevpaTa otaBepotroinong au&dveral n oTabepdTnTa Asitoupyiag pEow TNG PuBuICOpEVNG
KAiong m2.

Edv 10 petpnBév diagopikd peupa ly uttepPaivel T puBuion 1g>>, T6TE N €VIOAN TITWONG
oivetal apéowg kal dgv €€apTaTal amd Tov UTTOAOYIOHO Tou peupaTog oTabepotroinong Ir
OAAG oUTE Kal aTTd TO PEYEDOG TWV APHOVIKWV.

XOopaAKTNPIOTIKA:

- OvopaoTiKo pelja : h=1A

- OgpuIKO peUa UTTEPPOPTIONG, TUVEXEG : 4 x I,

- OgpuIKS pevpa uTTEPYOPTIONG YIa 1 s : 100xl,

- KaravédAwaon ava edon : <0,3VAoel,
- AxpiBeia puBuiong : <+ 5%

- Xpovog eTTavapopd : <0,05s

- Tepioxn pUBUIONG PEUPATOG EKKIVAONG : 0,1-1xIlger
- BAua puBuiong : 0,05 X Irer

- [Tepioxn puBuiong dila@opikol peUPATOC Ig> : 5+30 X Irer
- BAua puBuiong : 1 X Irer

- Mepioxn puBuiong diagopikol peUPaTog Ig>> : 5+30 X Irer
- BAua puBuiong : 1 X Irer

Etragéc e€660u :

Oa tmrpofAétTovTal TouAdxioTov 3 eTTa@ég £€6d0U ev npepia avoikTég (NO) kal pia ev npepia
kKAeloTh (NC) yia Tn petagopd Tou diayvwaoTIKoU o@AaApaTog Tou H/N.

O1 eTTagég Ba €xouv Ta TTAPAKATW KAT €AGXICTOV XOPAKTNPIOTIKG :

- OvopaoTikA Td0N : 110V DC

- OvopaoTIKO guvexES pelua : 5A

- Pelpa Bpaxeiag dIAPKEING : 30A,0,5s

- IkavéTtnra {eugng : 1000 W (VA) oe LIR =40 ms

- IkavéTtnTa SIAKOTIAG : 0,3 Aog 110 V DC kai L/R=40 ms

Tomikéc evdeigeic Tou H/N :

2Tnv Tpoocoywn ka&Be H/N Ba umdpxel évag apiBuog amdé LEDS, tmrou 6a utmopei va
TTPoypappaTifeTal ammd 10 XPAOTN yia TNV €vOEIEN TOU TUTTOU TOU OQAAUATOG, yia dECOUEUON
apuovikwy, TNV uyeia Tou H/N kail Tnv Tpogodoacia ouveXoug peUPATOG.

21NV TTPocPopd Ba TTPETTEI va avagEpeTal 0 apiBuog Twy LEDS.
EmOuuntog apiBuég LEDS : 8

Bon®. Tdaon :
110 V DC (pe diakupavon atd 95 éwg 120 V).

MNpbobeTeg ATTAITAOEIG :

O H/N mrpétrel va TpoypaupaTiCeTal TOTKA HECWw KATAAANAwY KopBiwv oTnv TTpdaown Kal
0086vng e autol, kaBwg kai péow H/Y. lMpémer akoun va 0100£Tel KaTAAANAn Bupa
eTMKoIVwviag yia ouvdeon Ttou H/N pe tov H/Y. To amapaitnto Tpoypaupa (software)
Bewpeital egdptnpa Tou H/N Kal Ba TTPETTEI va TOV OUVOOEUEL.
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O H/N Ba diabéter ammapiBunTtr) cupBaviwy (d1€yepon/evioAnl TITWONG).

O H/N Ba éxel Tnv duvatdTNTa KATAYPOPAS TWV TTAPOAKATW OTOIXEIWV TWV TEAEUTAIWY TPIWV
OQOAPATWY KAT €AAXIOTO :

Alagoplkd peUpa oe KABe pdaon

Peupa otaBepoTroinong o€ k&Be @don
MepiexOuevo 2ng apuUoVIKAG o€ KABE pdaaon
Mrwon amd cedAua otnv eaon L1

Mrwon amd oedAua otnv eaon L2
Mrwon amé oedAua atnv acn L3
Algyepon dIATaENG DECUEUONG APUOVIKWV

O H/N Ba €xer tnv duvatdtnTa AUTOdIAYVWONG WE OKOTTO TNV ATTOQUYR €0QAAPEVNG
Aeiroupyiag Tou (malfunction) ye avtioToixn Tagn.

H gupdavion c@AAUaTog Twv ECWTEPIKWY KUKAWMNATWY AoyiouikoUu Tou H/N Ba cuvodeueTal
atrd évdeign otnv TTpécown Tou H/N, kAgioipo ema@ng Tou H/N yia Tn peTa@opd Tng £voeiEng
oto KEAA kal d1ayvwaoTik Tou €idoug Tou OQAALATOG OTO WNQIAKO evOEIKTIKO (display).

O H/N Ba Trpétrel va €xel Tn duvaTOTATA GUVEXOUG £VOEIENG TWV EVIACEWYV r.m.s. TWV TPIWV
QPACEWY, TNG MEYIOTNG £VIAOoNG YPAMMAG, TOu PEUPOTOC TTPOG yn Kal TNAEPUBPIoONG Twv
OTOIXEIWV TOU.

O1 yneiakoi H/N Ba €xouv evowpatwpévo 1o TTpwTOKoAAO IEC 61850 kai duvardtnta
ouvOeONG ME NAEKTPOVIKO UTTOAOYIOTH MECW OIKTUOU OTITIKWY IVWV R NAEKTPIKOU KAAWdIoU
Te00dpwVv feuywv Pe Bwpdkion (RS 485).

AokKipég :

O1 dokiyég Ba gival oUpPwveg Pe Toug kavoviopoug IEC 60255 rf VDE 57435 Mépog 303,
Tdaon dokiung kKAGon lll. TioToTroINTIKA SOKIPNWY avayvwpIoUEVOU pyacTnpiou gival duvaTov
va yivouv aTTodekTd €@OGOV KpPIBoUv IKavoTroiNTIKG. Ta ToTOTToINTIKG TTPETTEl v
utToBANBOUV padi ye Tnv TTPocPopd.

5.5.2.2. H/N YmrepevrdoswvV YT otaBepou xpovou (O/C)

TOtroc Tou H/N :

TeTPATTOAIKOG YE OTOIXEIO XPOVIKAG KaBUOTEPNONG, KAl UE OTOIXEIO OTIYMIaiag AsiToupyiag,
T600 yIO OQAAPOTA OTIG TPEIG QACEIS 00O KAl yio o@AApata Tpog¢ yn. H puBuion twv
OTIYHIgiwV oToIxEiwv QAcEwV Kal yng Ba cival aveEdptntn amo 1n pUBUIoN TWV XPOVIKWY
OTOIXEIWV.

XapaKTNPIOTIKA :

- OvopaoTiko pelya : Lh=1A

- OgpuiKS peUA UTTEPPOPTIONG, CUVEXEG : 4x I,

- Ogpuikd pevpa UTTEPPOPTIONG VI 1 S : 100 x I,

- KaravdAwon ava edon : <0,3VAoel,
- AxpiBeia puBuiong : <t 5%

- Xpovog eTTavapopd : <0,05s

- Tepioxn puBUIONG PEUUATOG PACEWY : (0,5+4,0)xl,
- BAua puBuiong : 0,1 x I,

- Tepioxn puBuIoNg xpdvou peupuaTog AcEWY : 0+10s

- BAua puBuiong : 0,01s

- Tepioxn puBUIONG peuaTOC VNG : (0,1+04)xl,
- BAua puBuiong : 0,1 x I,
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- [Tepioxn puBUIONG XpOvou peUPaTog NG : 0+10s

- BRAua puBuiong : 0,01s
- [Tepioxn puBUIONG TOU akapliaiou oToIXEioOU yia
pedpaTa @ACEWY Kal yng : 1 €wg 10 Qopég Tnv

TIUA PUBMIONG TOU
OTOIXEIOU XPOVIKAG
KabuoTépnong.

Na TpoBAepOei
TPOTTOG B€0NG €KTOG
AgIToupyiag Tou oTOI-
XEiou oTIyIdiog
AeiToupyiag

Etragéc e€660u :

A6 duo kavovikd avoixTég (NO) yia To oToIXEiO XPOoVIKAG KaBuaTEpnong eAacewy Kal yng Kai
atrd dU0 Kavovika avoixTég (NO) yia To akaplaio oToixeio @Acewy Kail yng.
O1 eTTagég Ba €xouv Ta TTAPAKATW KAT EAAXIOTOV XOPAKTNPIOTIKG :

- OvopaoTiKA TA0N : 110V DC

- OvopaoTIKO OUVEXEG pEUNA : 5A

- PeUpa Bpaxeiag SIAPKEING : 30A,0,5s

- IkavéTtnTta Ceugng : 1000 W (VA) oe LIR =40 ms

- IkavoTtnTa SIAKOTIAG : 0,3A 0 110 VDC kail L/IR =40 ms

Tomikéc evdeigeic Tou H/IN

>tnv Tpoéooyn kd&Be H/N Ba utrdpxel évag aplBuog amdé LEDS, trou 6a ptropei va
TTpoypappaTiCeTal ammd 1o XpAoTn yia TNV €vOeIEn Tou TUTTOU Tou OQAAUATOC, TNV UyEia Tou
H/N kai Tnv Tpo@odocia ocuvexoUs peUUaToG.

21NV TTPoc@opd Ba TTPETTEI va avagEpeTal 0 apiBuog Twv LEDS.
EmBuunTtog apiBuog LEDS : 8.

Bon®. Tdon : 110 V DC (pe diakupavon atrd 95 éwg 120 V).

MNpbobeTeg ATTAITAOEIG :

O H/N mrpétrel va TpoypaupaTiCeTal TOTKA HECWw KATAAANAwY KopBiwv oTnv TTpdoown Kal
0086vng e autol, kaBwg kai péow H/Y. lMpémer akopn va O100£Tel KaTAAANAn Bupa
ETMKOIVwViag yia ouvdeon Ttou H/N pe tov H/Y. To amapaitnto mpdypaupa (software)
Bewpeital e€aptnua Tou H/N kal Ba TTPETTEI va TOV OUVOOEUEL.

O H/N Ba diaBétel ammapiBunTr cupBaviwy (d1Eyepon/evioAl TITWONG).

O H/N Ba éxel Tnv duvatdTNTa KATAYPAPAS TWV TTAPAKATW OTOIXEIWV TWV TEAEUTAIWY TPIWV
OQOAUATWY KaT €AAXIOTO :

Xpbvog Asitoupyiag HEXPI TNV EVTOAR TITWONG
YT1repévTtaon Katd To GQAAUa

Algyepon atro uTTEPEVTACH QACEWYV

Algyepon atrd uTTEPEVTACN TTPOG YN

Mrwon ammd oToixeio xpovikAg kKaBuaTépnong PAcEWY
Mrwon ammd oToixeio XpovikAG KaBuoTépnong yng
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o [lTwaon amd oToIXEio akapIaio ATEWV
e [lTwon atrd oToIXEiIO aKapIaio yng

O H/N Ba €xer tnv duvatdtnTa aAuTodIAyvWwOoNnG HE OKOTTO TNV ATTOQUYR €0QAAPEVNG
AeiToupyiag Tou (malfunction) ye avtioToixn eTan.

H ep@davion c@AAUATOG TV E0WTEPIKWY KUKAWNATWY Aoyiouikou Tou H/N Ba cuvodeueTal
atrd évdeign otnv Tpdoown Tou H/N, kAgioipo ema@rg Tou H/N yia Tn peTa@opd Tng £vOeIgng
o1o KEAA kai diayvwaoTiké Tou €idoug Tou G@AAPaTog aTo Wn@Iakod evoeikTIKO (display).

O H/N Ba Trpétrel va éxel Tn duvaTdTNTA OUVEXOUG EVOEIENG TWV EVTACEWY r.m.s. TWV TPIWV
QPAcEwWY, TNG MEYIOTNG €vTaong YPAPUNAG, TOUu PEUPOTOG TTPOG YN Kal TRAEPUBPIONG TwvV
OTOIXEiWV TOU.

O1 ynoiokoi H/N Ba éxouv evowuatwuévo 1o TTpwTokoAAo IEC 61850 kai va ouvdebouv pe
TOV NAEKTPOVIKO UTTOAOYIOTH HEOW OIKTUOU OTITIKWVY IVWV ] NAEKTPIKOU KaAwdiou Teoodpwyv
Ceuywyv pe Bwpdkion (RS 485).

AokKiuég :

O1 dokiyég Ba gival oUPPWVES PE Toug kavoviopoug IEC 60255 4 VDE 57435 Mépog 303,
Tdaon dokiung kAGon lll. TioToTroINTIKA SOKIPWY avayvwpIouEVou epyaoTnpeiou cival duvatov
va yivouv aTrodekTd e@OcOvV  KpIBoUuv IKavoTroINTIKG. Ta  ToToTroINTIKG  TTPETTEl va
utToBANBOUV padi ye TNV TTPoc@opd.

5.5.2.3. H/IN Nepiopiopuévng Zwvng (REF)

AtraiTioeic Asitoupyiac H/N:

O H/N 8a givar katdAAnAog yia Tnv TTpooTacia TpIPAcIKwY M/Z 10x00¢ yIa OQAAPATA TTPOG
yn Tou Ba yivouv oTo TUAIyha péong Taong 1 oto kKaAwdio uéxpl Toug M/Z évraong oTtnv
TAeUpd TNG péong Tdong.

O koéppog Tou M/Z 1o0xU0¢ €ival yeiwpévog péow avtiotaong 12 Q otnv mepimrwon Twv 20
kV kai yéow avtiotaong 6 Q otnv TTepimTwon Twyv 22 kV.

O H/N mapoucidlel ugwnAnR TaxutnTa Aciroupyiag. ©Oa €xel XOPOKTNPEIOTIKA TTOC0O0TIAIOG
atrOKAIoNg, N otroia Ba euTTodifel TNV €VIOAN TITWONG, €KTOG aAv n TIKA Tou dIa@opIKou
peUPATOG UTTEPPRaivel KATA £va TTOOOCTO TO PEUPA AEITOUPYIaG.

O H/N Ba mpémer va Tapoucidlel uwnAnR euaioBnoia yia o@dAyata péca aTnv
TTpoavagepbeica wvn TTpooTaciag, evw O¢ Ba AsiToupyei o€ eEWTEPIKA o@AaApaTa. O xpovog
Aeiroupyiag Tou H/N 8a akoAouBei KOUTTUAN avTIoTPOPOU XPOVOU OPIoHEVNG EAAXIOTNG TIMAG
Xpovou cuvapTtnoel NG évraong Asimoupyiag |,. O péyiotog ouvoAiKOG XpoOvog AciToupyiag
Tou H/N dev Ba eival peyaAutepog atmd 40 ms.

XopaKTNPEIOTIKA :

- OvopaoTiKo pelja : h=1A

- Ogpuikd peUPA UTTEPPOPTIONG, CUVEXEG : 4xl,

- OgpuIKd pedua UTTEPYOPTIONG yIa 1 s: 100 x I,

- KaravédAwaon ava edon : <0,3VAoel,

- AxpiBeia puBuiong : <t 5%

- Xpbvog emmavapopdg : <0,05s

- Tepioxn puBUIONG PEUPATOG EKKIVRONG i : (0,04 = 0,2) x In
- BAua puBuiong : 0,05 x Iy
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Etragéc €600 :

Oa trpofAétTovTal TOUAGXIOTOV 3 eTTAQPEG €600V ev npepia avolkTég (NO) kal pia ev npepia
kAeioTr] (NC) yia petagopd Tou o@aApaTog Tou H/N.
O1 eTTagég Ba €xouv Ta TTAPAKATW KAT €AAXIOTOV XOPAKTNPIOTIKG :

- OvopaoTikA Tdon : 110V DC

- OvopooTIKO ouvexEG pelua : 5A

- Peupa Bpaxeiag dIAPKEING : 30A,0,5s

- IkavéTtnTa {eUgng : 1000 W (VA) oe LIR =40 ms

- IkavéTtnTa dIAKOTIAG : 0,3 Aoce 110 V DC kai L/R=40 ms

Tomikéc evdeiteic Tou H/N :

2tTnv Tpoéooywn ka&Be H/N Ba uttdpxel évag apiBuog amdé LEDS, trou Ba utopei va
TTpoypappaTi¢eTal ammd 10 XPAOoTN yia TNV €vOEIgn Tou TUTTOU TOU OQAAUATOG, TNV UYEia Tou
H/N kai Tnv Tpogodocia ouvexoUg peUUATOG.

21NV TTPocPopd Ba TTPETTEI va avagEpeTal 0 apiBuog Twv LEDS.
EmOBuunTtog apiBuog LEDS : 8.

Bon®. Tdon : 110 V DC (pe diakupavon atmd 95 éwg 120 V).

MNpooOeTEC ATTAITATEIC :

O H/N T1rpétrel va TrpoypaupatiCeTal TOTKE PJéow KATAAANAWY KopBiwv Kal 08ovng e
auTou, Kabwg kal yéow H/Y. Mpétrel akdun va d1aB£Tel KATAAANAN Bupa eTmKoIvVwviag yia
ouvdeon Tou H/N pe tov H/Y. To ammapaitnto Tpdypauua (software) Bewpeital e€aptnua Tou
H/N kai 8a TTpéTTel va Tov ouvodEeUEl.

O H/N Ba diaBéter amapiBunT cupBaviwy (diEyepon/evioA TITWONG).

O H/IN Ba é€xer 1Tn OuvatdtnTa KATAYPAPNG TWV TTAPAKATW OTOIXEIWY TV TEAEUTAIWY
TPIWV OQAAUATWY KAT EAAXIOTO :

o Tiun TNG €vTaong Tou dIaPOPIKOU PEUNATOG TNG TTEPIOPICHUEVNG VNG KATA TNV AEIToUpyia
Tou H/N

O H/N Ba éxel tTnv duvatotnta autodldyvwong HE OKOTIO TNV  aTToQUYH €0QAAPEVNG
Aeitoupyiag Tou (malfunction) ye avtioToixn Tan.

H gppdavion c@AAUaTog TwV ECWTEPIKWY KUKAWMNATWY AoyiouikoUu Tou H/N Ba cuvodeucTal
atrd évdeign otnv TTpdécown Tou H/N, kAgioipo ema@ng Tou H/N yia Tn peta@opd Tng £voeiEng
o1o KEAA Kai d1ayvwaoTIKO Tou €idoUG TOU GQAALATOG OTO WNQIAKO eVOEIKTIKO (display).

O H/N Ba Trpétrel va €xel Tn duvaTOTNTA GUVEXOUG £VOEIENG TWV EVIACEWYV r.m.s. TWV TPIWV
@acewv otnVv TTAeupd TG MT Kal Tou PeUPATOG TTPOG Yy TOU KOPPBOoU Tou deuTePEUOVTOG TOU
M/Z, pe duvatdTnTa TNAEPUBUIONG TWV CTOIXEIWY TOU.

O1 ynolokoi H/N Ba éxouv evowpatwpévo 1o TTpwTdkoAAo IEC 61850 kal va ouvdeBouv pe
TOV NAEKTPOVIKO UTTOAOYIOTH MECW OIKTUOU OTTITIKWY IVWVY 1 NAEKTPIKOU KaAwdiou TEoodpwY
Ceuywyv pe Bwpdkion (RS 485).

Aokipég :

O1 dokiyég Ba gival oup@wveg Pe Toug Kavoviopoug IEC 60255 i VDE 57435 Mépog 303,
Tdaon dokiung kKAGon lll. TioToTroINTIKA SOKIPNWY avayvwpIoUEVOU pyaoTnpiou gival duvaTov
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va yivouv aTrodekTd €@OCOV  KpIBoUv IKavoTroiNTIKG. Ta ToToTroINTIKG TTPETTEl va
utToBANBOUV padi e TNV TTPooPopd.

5.5.2.4. H/N Ytrepévraong o1a8epoU Xpovou yia peydAa peugara KouBou M/ (EFH)

Tumrog Tou H/N : Movo@aoikdg e OTOIXEIO XPOVIKNG KABuoTEPNONG .

XapaKTNPIOTIKA:

- OvopaoTiké pelya : Lh=1A

- OgpuiKS peUPa UTTEPPOPTIONG, CUVEXEG : 4 x|,

- OgpuIkd pevpa UTTEPYOPTIONG VI 1 S : 100 x I,

- KaravédAwon ava edon : <0,3VAoel,
- AxpiBeia puBuiong : <+5%

- Xpovog eTTavapopd : <0,05s

- [Tepioxn puBUIONG PEUNATOG : (0,2+1,0)x I,
- BAua puBuiong : 0,1 xly

- Tepioxn puBuiong xpovou peluaTog : 0,56 +2s

- BAua puBuiong : 0,05s

Etragéc e€660u :

AUo kavovikd avoixtég (NO) yia To oToIXeio XpovikhG KabuoTépnong

O1 eTTa@ég Ba £xouv Ta TTAPAKATW KAT EAAXIOCTOV XOPAKTNPIOTIKA :

- OvopaoTiKA T@0N : 110V DC

- OvopooTIKO auvexES pelua : 5A

- Pelpa Bpaxeiog dIAPKEING : 30 A, 0,5 sec

- IkavéTtnTa {eugng : 1000 W(VA) o LIR =40 ms

- IkavéTtnTa dIAKOTTAG : 0,3 Aoce 110 V DC kai L/R=40 ms

Tomikéc evdeigeic Tou H/N :

2mnv Tpoéocoywn kaGBe H/N Ba umdpxel évag apiBuog amé LEDS, mrou Ba utmopei va
TTpoypappaTiCeTal ammd 1o XpAoTn yia Tnv €voeIgn Tou TUTTOU Tou OQAAUATOG, TNV UYEia Tou
H/N kai Tnv Tpo@odocia ouvexoUs peUUaTOG.

21NV TTPocPopd Ba TTPETTEI va avagEpeTal 0 apiBuog Twv LEDS.
EmOuuntog apiBuég LEDS : 8

Bon®. Taon : 110 V DC (pe diakupavon atmd 95 éwg 120 V).

Mpo6oOeTEC ATTAITACEIC &

O H/N Trpétrel va TrpoypauuatifeTal TOTKA JEoW KATAAANAwY KopBiwv oTnv Tpdoown Kai
086vng €1 auTtou, KaBwg kKal péow H/Y. TMpétrel akdun va d1aBétel KatdAAnAn Bupa
eTMKOIVwViag yia ouvdeon Ttou H/N pe tov H/Y. To amapaitnto mpdypaupa (software)
Bewpeital e€aptnua Tou H/N kal Ba TTPETTEI va TOV OUVOOEUEL.

O H/N Ba diaBétel atrapiBunTr) cupBavTwy (diEyepon/evioAl TITWONG).

O H/N Ba éxer Tn duvatdéTnTa KATAyPA®nS TWV TTAPAKATW OTOIXEIWY TWV TEAEUTAIWY TPIWV
OQOAUATWY KaT €AAXIOTO :
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o XpOvog AsiToupyiag HEXPI TNV EVTOAR TITWONG

o YTrepévTaon KATd TO OQAAUQ

O H/N Ba éxer ™ duvatdtnTa QUTOBIAYVWONG HE OKOTTO TNV OTTOQUYI €0QAAPEVNG
AgiToupyiag Tou (malfunction) e avtioToixn emaegn.

H gu@davion c@AAUaTog TwV ECWTEPIKWY KUKAWMATWY Aoyiouikou tou H/N Ba cuvodeueTal
atrd évdeign otnv TTpdoown Tou H/N, kAgioipo ema@ng Tou H/N yia Tn yeTa@opd Tng £vOeigng
o1o KEAA ka1 d1ayvwoTIKS Tou €idoug Tou o@AAPaTog oTo wnelakd evoeikTiké (display).

O H/N Ba mpétmel va €xer Tn duvaTtdTnTa CUVEXOUG £VOEIENG TWV EVIACEWY r.m.s. TWV TPIWV
QPACEWY, TNG MEYIOTNG £VTOONG YPAWMAG, TOUu PEUPATOG TTPOG yn Kal TNAepUBUIoNG Twv
OTOIXEIWV TOU.

O1 ynoiokoi H/N Ba éxouv evowuatwuévo 1o TTPpwTOKoAAo IEC 61850 kai va ouvdeBbouv pe
TOV NAEKTPOVIKO UTTOAOYIOTH HECW OIKTUOU OTTITIKWY IVWV | NAEKTPIKOU KOAWDSIOU TEOTAPWY
Ceuywv pe Bwpdkion (RS 485).

AoKiég :

O1 dokiyég Ba gival oupPwveg Pe Toug Kavoviopoug IEC 60255 ff VDE 57435 Mépog 303,
Tdon dokiung kKAdon . ToTtoTroINTIKA& OKIKMWY avayvwplouEVoU epyaoTnpiou gival duvatov
va yivouv a1rodekTd €@OCOV  KpIBoUv IKavoTroINTIKG. Ta  ToToTroINTIKG  TTPETTEl va
utToBANBOUV padi ye TNV TTPOooPopPd.

5.5.2.5. H/N Ytrepévraong o1afepoU xpovou yia JHIKpd peupara KouBou M/X (EFL)

Tumog Tou H/N : Movo@paaoikdg e OTOIXEIO XPOVIKNG KaBuoTéEpnong.

XapaKTNPIOTIKA :

- OvopaoTiké pelya : Ih=5A

- OgpuIKS peUa UTTEPPOPTIONG, CUVEXEG : 4 x|,

- Ogpuikd pevpa UTTEPPOPTIONG YIA 1 S : 100 x I,

- O¢gpuIKS pelua UTTEPPOPTIONG YIA 2 S : 40 x I,

- KaravdAwon ava edon : <0,3VAoel,
- Axpifeia puBuiong : <+5%

- Xpbvog emmavapopdg : <0,05s

- Tepioxn pUuBUIONG pEUNATOG : (0,01 = 6) x I,
- BAua puBuiong : 0,01 x I,

- Mepioxn puBUIoNG xpOvou peUATOG : 0+150s

- BAua puBuiong : 0,1s

Etragéc €600V :

AUO (2) eTraég, oxeTICOuEveEG Pe TN PaBuida Ig>, kal o1 oTroieg Ba eival TUTTOU oApavong
OVOMOOTIKOU peUpaTog = 1 A Kal OU0 (2) eTTa@ég, OXETICOPEVES PE TN BaBuida 1g>>, ek Twv
OTTOiWV N Mia Ba egival TUTTOU CGrPavonG, ovOUAoTIKOU peupaTog = 1 A Kal n dAAn gAéyyou
OVOMOOTIKOU peupatog = 5 A, pe Ikavétnta Katd 1o KAgioipo 30 A yia 0,5 deutepdAeTTTa Kal
IKavOTNTa Katd 1o avolyua 0,25 A ota 110V Z.P.

H pia BaBuida Ba xpnoiyotroinBei yia va dwoel oruavon otav avixveubei peupa 1 A €éwg 1,5
A va diépxeTal péow Tou oudeTépou Tou M/X (o010 TTpwTelov Tou M/Z évraong). H delTtepn
BaBuida Ba xpnoiyoTtroiNdei ETTIAEKTIKWG YIO va OWOEl EVTIOA TITWOEWS OTOUG KEVTPIKOUG
o1ako6TITEG 20 KV 1) 22 KV Tou M/Z étav avixveuBei peupa = 10 A otov oudéTepo Tou M/Z.

O1 eTTagég Ba €xouv Ta TTAPAKATW KAT EAAXIOTOV XOPAKTNPIOTIKG :

- OvopaoTiKA TA0N : 110V DC
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- OvopooTIKO ouvexES pelua : 5A

- Peupa Bpaxeiag dlApKeIQg : 30A,0,5s
- IkavéTtnTra {eugng : 100 W (VA) oe LIR =40 ms
- IkavéTtnTa dIAKOTIAG : 0,3 Aoce 110 V DC kai L/R=40 ms

Tomikéc evdeiteic Tou H/N :

2tTnv Tpoocoywn ka&Be H/N Ba umdpxel évag apiBuog amdé LEDS, tmrou 6a utmopei va
TTpoypapuaTi¢eTal ammd 10 XpAoTn yia TNV €voeIgn Tou TUTTOU TOU OQAAUATOG, TNV UYEia Tou
H/N kai Tnv Tpogodoacia ouvexoUg peUUaTOG.

21NV TTPocPopd Ba TTPETTEI va avagEpeTal 0 apiBuog Twv LEDS.
EmOuuntog apiBuog LEDS : 8

Bon@. Taon : 110 V DC (ue diakupavon atrd 95 £wg 120 V)

MNpo6oOeTEC ATTAITAOEIC :

O H/N TrpétTel va TTpoypapuaTifeTal TOTTIKA HECW KATAAANAWY KOPBiwv oTnv TTpdooyn Kai
006vng €1’ autou, kaBwg kal péaw gopnTou H/Y. Mpémel de va O1aB£Tel KATAAANAN BUpa
emKoIvwviag yia ouvdeon Tou H/N pe tov H/Y. To amapaitnto mTpdypaupa (software) Ba
Bewpeital egdptnpa Tou H/N Kal Ba TTPETTEI va TOV OUVOOEUEL.

O H/N Ba diaBétel amrapiBunTr cupBavtwy (d1€yepan/evioAl TITWONG).

O H/N Ba éxel Tn duvatdTnTa KATAYPAPNG TWV TTOPAKATW OTOIXEIWV TWV TEAEUTAIWY TPIWV
OQOAUATWY KAT €AAXIOTO :

o Tiun pelparog diEyepong katd Tnv Asitoupyia Tou H/N

O H/N Ba éxer tn OuvardétnTa QUTOOIAYVWONG HE OKOTIO TNV OTTOQUYI €0QAAPEVNG
AeiToupyiag Tou (malfunction) e avtioToixn eTaen.

H eppdavion c@AAPATOG TV E0WTEPIKWY KUKAWNATWY Aoyiopikou Tou H/N Ba cuvodeusTal
atrd évoeign otnv Tpéoown Tou H/N, kAgioipo emagng Tou H/N yia Tn yeTagopd TnG EvoeiEng
o1o KEAA kai d1ayvwaoTIKO ToU €idoUG TOU GQAALATOG OTO WNQIAKO evOEIKTIKO (display).

O H/N Ba mpétmel va €xel Tn duvaTtdTNTa CUVEXOUG EVOEIENG TWV EVTIACEWY r.m.s. TWV TPIWV
QPACEWY, TNG MEYIOTNG €vTaong YPAPUNAG, TOu PEeUPOTOG TTPOG YN Kal TRAEPUBPIONG Twv
OTOIXEIWV TOU.

O1 ynoiokoi H/N Ba éxouv evowuatwuévo 1o TTpwToKoAAo IEC 61850 kal va ouvdebouv pe
TOV NAEKTPOVIKO UTTOAOYIOTH HEOW OIKTUOU OTITIKWV IVWV ] NAEKTPIKOU KaAwdiou Teoodpwyv
Ceuywyv pe Bwpdkion (RS 485).

AokKipég :

O1 dokiyég Ba gival oUpPWvEG Pe Toug kavoviopoug IEC 60255 rf VDE 57435 Mépog 303,
Tdaon dokiung kAGon lll. TioToTroINTIKA SOKIPWY avayvwpIouEVoU epyaoTnpeiou cival duvaTov
va yivouv o1rodekTd e@OoOvV  KpIBoUuv IKavoTroiNTIKG. Ta ToToTroINTIKG  TTPETTEl va
uttoBANBOUV padi ye TNV TTPoc@opd.
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5.6. ZUUTTANPWHATIKG OTOIXEIO TOU TTiVAKO TTPOCTATIAG

5.6.1.

5.6.2.

5.6.3.

5.6.4.

5.6.5.

5.6.6.

5.6.7.

H 1don ouvexolg peupatog Trou  diatiBetal otov  utrooTaBud eivar 110 V kai
Kupaivetal atro 95 €wg 120 V 2P.

2Tnv agign g Ttaong 110 V ZP, péoa oTov Trivaka TTpooTaciag, kal otoug dUo
TTOAOUG Ba TOTTOBETNOOUV aCPAAEIEG aUTOUATEG. Oa TTPORAEPBOUV dUO aveEApTNTEG
TpoodoTrcelg amd Tov Trivaka ZP 110 V pe katdAAnAn diataén, woTe otav Oev
E€Xouue TAON OTn Mia TPO®OOATNON, O TTivaKAG va TPOPOJOTEITAl aATTO TNV GAAN,
didovtag Tautdxpova Evoeign EANEIYNG TAONG.

O1 H/N Trpoctaciag kar or H/N €évdeiEng 6a Tpog@odoTouvtal a1rd ave{ApTnTES
TTapOX£EG ouveXoUg peUNATOG. H Tpo@oddTnon kaBe H/N TTpooTaciag Ba ac@alifeTal
ME aveEdpTnTo PikpoauTouarto. O1 &¢ evioAég TRIP Ba TpogodoTtolvral ye T1aon atrd
10 oTOIXEIO TOU AJA 150 KV ) Tou A/A MT.

2TV TEPITTTwon éAAEIYNG TAONG TOOO OTO KUKAwWA TTpooTaciag 000 Kal OTO
KUKAWHA TwWV EVOEIKTIKWYV YIO OTTOI0dNTTOTE AGYO, TTPETTEI VA UTTAPXOUV KATAAANAEG
O1aTAgEIS avayyeNiag TOTTOBeTNUEVEG PETA TIC ao@AAsieg TTou Ba divouv evodeigelg
TOTTIKEG, OTTWG Kal TNAEVOEIEEIG.

MNa tnv TNAévoeign amaiteital pia eAelBepn amd taon emaern 110 V, 1 A, TTou va
KAgivel ge TNV EAAEIYN TAONG.

O Trivakag Ba TrepI€xel, EKTOG atmd auTd TToU ava@EéPOoVTal OTNV TTEPIYPAPA AUTH, Kal
KABe AAAO AciToupyikd oToIXEiO 1) OUoKeUn i evdidueco 1 abpoioTikd M/Z évtaong,
QTTOPAITNTO YIO TN CWOTA AEITOUPYia THG TTPOCTACIAG.

O Trivakag Ba €xel TTANPWS CUPPATWHEVES OpIoAwPIdES yia Ta BondnTikd KaAwdia,
TTOU oUVOEOVTAI PE TA OTOIXEIR TOU TTivaKa e KATAAANAN opadoTroinon.

H diatoun yia 1a BondnTiké KaAwdia TTou cuvdEouv Ta dIdQopa OTOIXEID TOU TTivaKa
Ba eival N amaiItoluevn WoTe va eEao@aAifeTal n agloToTIO TOU CUCTAHPATOG.

H améotaon petalu mivaka trpootaciag M/Z kai M/Z 1oxUog TTpétrel va An@Oei
Trepitrou 50 m.

Ta BonénTikG KaAwdia péoa oTov Trivaka Ba gival o€ oXeToUg pe KAAupua. livertal
OHWG OeKTr Kal AAAN didtagn pe Tnv TTpoUlTrdBecn 6T Ba avayvwpilovtal kal 6a
avTiIKaBioTavTal EUKOAQ.

O1 akpoOEKTEG OTA GKPA TOUG, OTTWG Kal Ol 0plIoAwpideg, Ba éxouv apiBunon yia Tnv
€UKOAN avixveuon Twv KUKAwPATwy. H apiBunon auth 6a TnpnBei kal ota ox£dia Tou
Ba uttoBAnBouv. EkTég attd TIG OpIoAWPIdES TTOU aTTAITOUVTAI OTHV TTEPIYPAPH QUTA
TNG TTPoCTaCIag, TTPETTEI va TTPORAE@OOUV Kal GAAEG BUO OeIpég ATTO OPIOAWPIDES -
oav £QeOPIKEG - TTOU N KABe pia Ba £xel 20 Béoelg.

O1 gpyacieg CUPPATWOEWVY TOU TTIVOKA Eival aTTApaiTATO VA PTTOpOoUV va yivovTal atrd
TNV euTTPOaBia TTépTa, €1 TNG oTroiag Ba eival TomoBeTnuévol o1 H/N, kai n oTroia,
otav avoiyel, Ba divel TTpOoRacn OTIC OPIOAWPIOEG KAl Ta UTTOAOITTO OTOIXEIQ TOU
Tivaka.

O mivakag Ba gival KATAOKEUAOUEVOG JE :

MeyaAuTepo AGTOG Kai B&Bog 1 m, kard mpoTtiynon 0,60 m.

MeyaAuTepo Uwog 2,50 m, katd mpoTiunon 2,20 m.

O mivakag Ba eival kataokeuaouévog amd Aapapiva TTaxoug TouAdyiotov 2 mm. Ol
Aapapiveg Ba gival eTiTTedEG, XWPIG avwpalieg Kal eAaopéveg ev puyxpw. O Trivakag
Ba €xel eowTEPIKA KATAAANAO OKEAETO yIa £VIOXUOT TWV AQUAPIVWYV yia va gival 6An n
Kataokeur] oTiBapn.
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O mivakag Ba éxel avTiokwplok Baer amé OUo OTpwoEelg PE Mivio (1 HE GAAO
I00OUVAO TPOTTO) KAl ETTAVW OE aUTO €EWTEPIKO Xpwua yKpl (emiAoyr) Tng AEH) kai
XPWHA AVOIKTO YKPI 1] AEUKO ECWTEPIKA.

O Tivakag TTPETTEI OTO PUTTPOOTIVO TOU PEPOG va £XEl TTIOPTA WE dla@aveG KAAUPUA.

5.6.8. O Tivakag Ba £xel eykatdoTaon QWTIOCPOU yia va QWTICETAI AUTOUATA TO E0WTEPIKO

TOU TTivaka OTav avoiyouv Ol TTOPTEG.

Emiong, Ba éxel eykardoTaon Béppavong, €av autd aTTaiTeiTal yia Ta UAIKG TTou Ba
XpnoigotroinBouyv, yia aviywaon TNG BEpUOKPaCiag Kal atroQuyr CUMTTUKVWHATWY. H
eykaraoTtacn autrp Ba TreplAauBdvel BepuavTikd oToixeia kol Beppootdrn. H
EYKATAOTACON QWTIOHOU Kal Béppavong Ba ouvdéeTal o Tdon evaAdacaduevn 230 V.
O Tmivakag Ba €xel TIG ATTAITOUREVEG CUPUATWOEIG, OPIOAWPIOES KAl AOQPAAEIES YIa TNV
TPOPOdOTNON TWV EYKATAOTACEWY QUTWV.

5.6.9. O mivakag Ba éxel KatdAAnAn didragn TpooTaciag Twv H/N atrd utrepTdoelg.

5.7.

AVTOAAGKTIKA

Madi pe Tnv TTpoo@opd Tou Trivaka ol diaywvi{ouevol Ba uTToRAAOUV KATAAOYO ME TIMEG
MOVAdOGC TWV TTAPAKATW AVTAAAGKTIKWY Ta oTToia Ba An@Bouv uttdywn otnv agioAdynon Twv

TTPOCPOPWY :

1. H/N Aiagopiknc mpooTaciag M/Z TEW. 1
2. H/N umrepévraong (O/C) 150 kV TEW. 1
3. H/N aocpdhiong LR TEY. 1
4. H/N mepiopiopévng Cwvng (REF) TEW. 1
5. H/N peydAwv opaipdatwy (EFH) TEW. 1
6. Xpovikég H/N (1) TEW. 1
7. H/N pikpwv opaipdaTtwy (EFL) TEY. 1
8. M/Z évraong 1200/1 A TEW. 1
9. M/Z évraong 25/5-5 A TEW. 1
10. Bon6nrikog H/N (d1,d2) TEY. 1
11. Bonontikég H/N (dprA, dprT) TEY. 2
12. Alarm panel Twv 15 evdeiewv TEW. 1
6. AOKIMEZ

6.1. O1 dokipég Twv H/N Ba eival ouppwveg e Toug kavoviopougs IEC 60255 A VDE 57435

6.2.

6.3.

Mépog 303, Tdon dokiunig kKAdon Il MioTtotroiNTIKa dokIhwy gival duvaTtdv va yivouv
aTTOdEKTA €pOCOV KPIBOUV IKAVOTTOINTIKA. Ta TTOTOTTOINTIKA TTPETTEl va UTTORANBoUV
padi pe Tnv Tpoo@opd. MNa Toug M/Z évraong iIoxuouv Ta avagepousva oto IEC 60044-
1.

O TTWANTAG Ba ekTeAéoel KGBe AAAN SOKIUN TTOU Kpivel aTTapaitnTn yia va eEac@aAlioBei
n aglémoTn AsiToupyia Twv oOToIXEiwv Tng TpooTaciag (H/N, M/X  évraong,
KAAWOBIWOEWV KATT.).

H alomoTia voeital yia 1o oUVOAO TwV OTOIXEIWV TTOU aTTOTEAOUV TIG OIOKEKPIUEVES
Hovadeg TTpooTaciag (SIaQOpPIKA KATT.) KAl AVAQEPETAI OTH CUPTTEPIPOPA TOUG oAV Evd
oUvoAo yia Tnv TTpooTagia Tou M/Z.

217G KOAWdIWOoEIG Tou Trivaka Ba yivouv dokipég pe 1aon 2000 V oe 1 Aemrtd. Av

UTTApYXoUV Opyava Ta oTtroia &ev pTTopolv va doKigaoTouv  oTnv TAon autr, Ba
dokiyaoTouv o€ Tdon 500 V é1Twg TTPORAETTOUV 01 OXETIKOI KAVOVIOOI.
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Av Kal n Taon autr OOKIPNG dev gival EMTPETTTH, TOTE, KATA TNV Kpion TNG YTTnpEoiag,
pTTOpEl va  yivel atrodekTr) MIKPOTEPN TAON OOKIUAG, €QO0OOV OPwg dnAwoel o
dlaywvICOUEVOG OTNV TTPOCPOPA TOU O€ TTOI0 £GAPTNUA Kal yia TTolo Adyo Oev eival
ouvaTtA n yétpnon yia Tédon dokiuig 500 V.

7. MINAKIAEZ KAI EMIZHMANZH (NAME PLATES AND MARKING)

OAeg o1 00nyieg Kal o1 evOEIKTIKEG TTIVOKIOES TTOU Ba gival TOTTOBETNUEVEG TTAVW OTOUG TTIVOKEG
TPETTEl va gival oTnv EAANVIKA YAwooa.

Oa TTpéTrel va TTponynBei €ykpion Twv KEIPEVWY Ta oTToia Ba uttToANBoUV UETA TNV avaBeon
TNG TTapayyeAiag.

O1 mvakideg (NAME PLATES) Ba @épouv TOUAAXIOTOV TA TTAPAKATW OTOIXEIA :

- Emwvupia | orfjua Tou KaTaoKeUaoTH.

- ApIBuo oelpdg A kKaBopioud TUTTOU HECW TOu OTToioU Ba PTTopEl va AngBouv GAEG ol
OXETIKEG TTANPOQOPIEG ATTO TOV KATAOKEUQOTH.

- ApiBud cupPaong

- 'ETOG KATOOKEUNG.

TNV UTTPOCTIVH OWn KABE TTivaka Ba ToTmoBeTnNBEi apaipouevn TTIivakida TTAvw aTnV OTToia O
AyopaoTig Ba Xapd&el Ta XapaKTNPIOTIKA TOU TTiVAKA.

8. XYIKEYAZIA (PACKING)

8.1. evikA ouoKeuaoia

O1 TTivakeg TTPETTEl va OUCKEUAZOVTAl 0 KABEVAG CEXWPIOTA Kal va ouvappoAoyouvTal OToV
TOTTO £YKATAOTACNG TOUG. H atmoBrikeuon Twv TTIVAKwY Ba yiveTal 0€ ECWTEPIKO XWPO.
H ouokeuacia Twv mivakwy TTpETTel va TTEpIAaBAvel KaT' eAdXIoTo Ta akdAouba :

a) =UAivo TTAdioclo To oTroio Ba TTpooTaTElEl OAEG TIG OKPEG TOUG ATTO KPOUOEIG KATA Tn
METOQOPA Kal QOPTOEKPOPTWON. ETriong, kdBe TAeupd Ba TrpooTareleTal amd 2
Euhooavideg KapPWHEVES KATA TIG dlaywVIEG TTAEUPES (XIOOTI).

B) MAaaTIKO TTEPITUAIYUA VIO TTPOCTACIA £VAVTI UYyPACiag, GKOVNG KATT.

y) Or emitredeg em@aveieg Ba TTpooTaATEUOVTAlI ATTO PNXAVIKEG KATATTOVAOEIG PE XPAON

OloyKwHEévoU XapTioU 1 TTAOOTIKOU WE eykAsiopata aépa ] QUAAwV Bloykwuévng
TToAuCTEPIVNG T OTToia Ba BpiokovTal evTOS Tou TTAACTIKOU TTEPITUAIYUATOG.

8.2. Mpooapuovyn e€apTNUATWYV

O KataokeuooTNG TIPETTEI VO ATTOOTEIAEI TOUG TTIVOKEG TTAPEIG.

OAa 1a oToixeia Tou Trivaka, dnAadr] OUOKEUEG, OIATAEEIG, OKPOKIBWTIA, ATTAITOUUEVEG
OUPUATWOEIG KATT., KOBWGS Kal KABe KivnTd OToIXEIO TOU, TTPETTEI VA Eival OTEPEWHEVA OTOV
TiVaKa, OTNV KAVOVIKA Toug B€0r, Pe Ta KATAAANAAQ yI' autd UAIKG oThAPIENG, agou An@Oci
MEPIUVA VIO TRV KATAAANAN OTEPEWON TWV EEAPTNPATWY TTOU UTTOPOUV va UTTOOTOUV @Bopd 1
(NG kata TN heTagopd. Ooa UAIKG Otv gival duvaTtdv va 60Bouv OTTwG TTEPIYPAPETAI TTIO
Tavw, Ba doBoUv cuokeuaoéva Kal TTavTa JEoa OToV TTIVAKG yIa TOV OTT0io TTpoopifovTal.
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8.3. 0Qdnyisc cuvapuoAdynong, EYKATaoTaonS Kol CUVTRPNoNg

EkT16g a1rd Ta TTapatTtdvw TTPETTEl va 60000V aTTO TOV KATAOKEUAOTH 0dnyieg oUp@wva PE TO
IEC 62271-200 yia T petagopd kal amobrikeuon (eTTi TNG ouokeuaaoiag), KaBwg Kal yia Tnv
EYKATAOTACN KAl CUVTAPNON TWV TTIVAKWY (EVTOG TWV TTIVAKWY).

Oa Tmpétrel emiong va 600ouv OAa Ta QUAAADIA 0dNYIWV €yKATAOTOONG A£ITOUPYiaG Kal
OuVTAPNONG Tou €EOTTAICOU TNV EAANVIKN YAWOOoa o€ 5 avTiTuTra.

9. ZXEAIA NMOY YNOBAAAONTAI META THN ANAOEZH THZ NAPAITEAIAZ

9.1. Me tTnv avdBeon Tng TTapayyeAiag Kal €va puAva TOUAAXIOTOV TTPIV apXioEl N KaTAoKEUN,
o MNpounBeutric Ba UTTORAAEI YIO £YKPION, O€ TEOOEPIG OEIPEG, AETTTOUEPN AEITOUPYIKA
OX£EOIa KAl OXEDQIO CUPHATWOEWV.

9.2. O TpounBeuthAg Ba Tapadwoel éva TOUAAXIOTO uAva Tipiv ammdé Thv ditnon yia
embewpnon tTou Ba uttoPBdAel, Ta TeAIKA oxédia «Q2 KATAZKEYAZOH», oxédia
EYKATAOTOONG, KOBWG Kal AETITOMEPEIG 0dnyieg eykaTtaoTaong, OUVIAPNONG Kai
AgIToupyiag Twv TIVAKWV.

O emBewpnTAg Tou AyopacTr &¢ Ba Trpofei otnv diadikacia Tng EmBewpAoewg TTpIv
AAaBel Ta TeAIKA ox€dia. OtroiadnTToTe KaBuaoTépnon PE UTTAITIOTNTA TOU TTPOPNOEUTH
TWV TTapaTmavw oxediwv Kal odnylwv Ba BewpnBei kaBuoTépnon oTnv TTapddoon TNG

ouppaong.

10. EFKATAZTAZH TOY AIKTYOY ENMIKOINONIAZ OAQN TON H/N TON MINAKON
NPOZTAZIAZ TON M/z, TOY NMINAKA MNPOZTAZIAZ ZYTON KAI TON NINAKON
rPAMMON ME H/Y

O lMpounBeutig pe dIkKA Tou €€0da Ba €yKATAOTNOEI, XPNOIMOTTOIWVTAG OIK& TOU UAIKA, TO
dikTuO emmKOIVWVIaG OAwV Twv H/N dAwv Twv TIVakwy TTpooTaciag (M/Z, Cuywv 150 KV kal
ypaupwyv 150 kV) tou eykaBiotavrar oto K/A pe tov TOommkO H/Y Kkal péow modem Kal
TNAEQWVIKAG YPOUUAG A TIAGTOU HE KEVTPIKO UTTOAOYIOTH Makpid otrd 1o K/A. Metd Tnv
eykaraotacon Ba yivel dokiuf Asitoupyiag Tou SIKTUOU auTou. MeTd Tnv oAokAfRpwon Tng
EYKATAOTAONG KOl TNG OOKIPAG TOU CUCTAMATOG ETTIKOIVWYVIAG Ba cuvtaxBei TTpwTOKOAAO
OOKIUAG TO OTT0i0 UTTOYPAPETAl ATTO TOV TTPOUNBEUTA Kal atrd Tnv €mMPBAETTOUGA UTTNPETIA.
Metd Tnv uttoypa@n Tou TTPWTOKOAAOU auTtoU O TTpounBeuTAg Ba TANPwOei T0 KOOTOG
EYKATAOTAONG TOU OCUCTAMATOG ETTIKOIVWVIag TTou Ba Trpémmel va do0Bei exwplioTd oTnv
TTPOCPOPA TOU.

Znugiwon : To OIKTUO ETTIKOIVWVIAG TTOU ava@EPETAl oTNV TTapatmdvw TTapdypago Ba
TTPOCPEPETAI EQOCOV {NTEITAI OTN dIAKIPUEN.
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11. MAPAPTHMATA - 3XEAIA (ANNEXES - DRAWINGS)

11.1. KatdAoyocg TTapapTRHATWY

NAPAPTHMA 1

KatdAoyog oToixeiwv gnxavoypaenong Tng TEXVIKAG TTEPIYPOPNG.
NAPAPTHMA 2

MpouTtroBé0eIg CUPPETOXAG OTO BIAYWVIOHO.

NAPAPTHMA 3

2T1oixeia TTou Ba utToBA&AAOVTaI PE TNV TTPOCPOPA.

11.2. KardAoyoc oxediwv

ZXEAIO No 1

EveikTikO didypauua mpootaciag M/Z 100 MVA
ZIXEAIO No 2

EvOeIkTIK) oUvdean aiobnTnpiwv

ZXEAIO No 3

Tutkog TTivakag M/Z kar evoeifewv

ZXEAIO No 4

EvoeikTikd didypauua mpootaciag M/Z 40/50 MVA 1 66 MVA
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NAPAPTHMA 1

KatdAoyoc oToixeiwv unxavoypdaenong tng TN

1. BAOIKAd TEXVIKA XOPOKTNPEIOTIKA

1.1. Nivakag TTpooTaciog e EWTEPIKO PETAANIKS TTEPIBANPQ

1.2. Ztoixeia mpooTtaciag M/Z

2. Kwdikoi apifuoi Twv KupioTépwyv Kavoviouwyv

2.1. IEC 60255
2.2. |IEC 60044-1
2.3. IEC 60085

2.4. |EC 62271-200

3. KatdAoyoc doKIuwv

3.1. Aokiuég oxediaong

Agv uttdpyxouv

3.2. Aokiyéc TUTTOU

O1mwg TTapdypagog 6.

3.3. Aokipéc ue deiyyoaToAnwia

Agev uttdpyxouv

3.4. Aokipég ogipdg

O1twg TTapdypagog 6.
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1.1.

1.2.

NAPAPTHMA 2

MNpolUtroféoeic CUMPETOXNC OTO SlayWwVIOUO

O KataokeuaoTAg TTPETTEl va €ival OOKIMOG KAl 0 OXEOIOONOG, MEAETN, KATAOKEUN Kal
TTOIOTIKOG EAEYXOG TWV TTPOCYEPOUEVWV TTIVAKWY TTPETTEI VA Eival ATTOAUTWGS ATTOOEKTA.
Emiong, o1 mpoc@epduevol TTivakeg TIPETEl va €xouv Rdn  xpnoiyotroinBei  pe
atTodedEIYUEVA IKAVOTTOINTIKA AEITOUpYia.

AV 0 TTPOCPEPWY KATAOKEUOOTIKOG OiKog TTIVAKWY TTPOCTACIag £XEl TTIOTOTTOINON KOTA
ISO 9001.

Av 0 TIpoo@épwyv KATOOKEUAOTIKOG Oikog TIVAKwY TTpooTaciag €xel ouoTAoEelg
(references) 4eToU¢ TOUAGXIOTOV IKAVOTTOINTIKAG AgiIToupyiag atrd dANouUg XprRoTeEG Tou
UAIKOU, TOU TTPOCQEPOEVOU TUTTOU KOl TTOIOTNTOG.

EmmAéov Twv TTapatTdvw, OTnv TIEPITITWON TTOU OOKINOG KATAOKEUAOTIKOG Oikog
EKXWPEI  TO OIKAIWPA KATOOKEUAG TIIVAKWY OIKoU Tou oXedlaouou o€ AAAov
KataokeuaoTiKO Oiko 0  OTToiog €ival KAl O TTPOCQEPWY, ATTAITEITAI N TTPOCKOMION
ETTIKUPWHEVOU avTiypdgou Tou cupBoAlaiou petaBifaong Tng texvoyvwaoiag (know-how)
Kal TnG adeiag (license) KATaoKeUNG Tou UAIKOU atrd Tov Trpoo@épovta Qiko.
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NAPAPTHMA 3

2TolXEia TTOoU Ba utTToBdAAOVTAI UE TNV TTPOCPOPJ

O TMMpounBeutAg padi pe TNV TTPOCPOPA Tou, TTPETTEI VO UTTORAGAEI O TPEIG OEIpéG OAa Ta
avaykaia oToixeia yia Tnv afloAdynon Twv TIPOCQOPWY, TI.X. TIOTOTIOINTIKA, oxédIq,
TTEPIYPAPIKA EVTUTTA KATT.

O1 TAnpo@opicg auTég TTPETTEI va TTEPIAAPBAVOUV aTTapaiTnTA KAl Ta £EAG

1. Tevikd ox€dia Twv TIVAKWY PE Tov TTARPN €€oTTAIouS H/N pe eEwTepikég dlaoTdoelg, Bdapn
Kal dAAa dedouéva Ta oTToia pTTOpoUV va €XOUV Oonuagia yia TNV EYKATAOTAON TWV
TIVAKWY KAl TIG CUYKEKPIPEVEG OUVBNKEG AEITOUPYIOG TOUG.

2. Texvikd @UAAGdIa yia 6Aoug Toug TUTTOUG Kal Twv e€apTnudtwy Toug H/N, M/Z évraong
KaBwg Kal Ta NAeKTpovIKA oxédia Twv H/N.

3. ZUpTTANPWPEVO TOV TTIVOKA TOU TTapapTARUaTog 3 TnG TTapoucag TI1.

Ta oToixeia autd TIpéTTel va emIREBalOvOvVTal WE AVTIOTOIXA €EVNUEPWTIKA QUAAAdIa
(prospectus) Tou KATOOKEUAOTI] VIO TIC CUCKEUEG QUTEG | ME OXETIKA TTICTOTTOINTIKA SOKIMWV.

4. AvVOMUTIKEG TTANPOPOPIES YIA TO KATAOKEUAOTIKA XOPAKTNPIOTIKG TOU TTivaKd.

Mpodiaypagpdueva
4.1. KAdon mrpootaciag TepIBARUATOS IP2X
4.2. KaBopioudg Twv TUXOV GUUTTANPWHATIKWY UAIKWY, map. 5.4.3.

OpPYAVWY Kal EPYAAEIWV TTOU aTTaITOUVTaI

4.3. MMeprypaen TG avTidIGBPWTIKAG TTPOCTACIAG TTOU Tap. 5.4.8.
Ba xpnoipoTroinBei

4.4. Tlepiypa®ry Tou TPOTTOU CUOKEUOOIOG TTap. 8

4.5. TMepiypa®r Twv PETPWY VIO ATTOQUYI ECWTEPIKWV TTap. 6

OQAAUATWY KOl TWV OTTOTEAECUATWY TWV OOKINWYV
4.6. 00nyieg cuvapuoAdynong, EykatadoTaong Kal CUVTApNoNG map. 8.3.

5. O KaTaOKeUOOTAG TTPETTEI VO avaQEPEl TEAIKA, e AETITOUEPEIEG, OTTOIBONTTOTE ATTOKAION
TOU TTPOCQPEPOPEVOU UAIKOU aTTd Toug Opoug Tng [Mpodiaypa@ric autAg, TTou Otgv
TEPINAPONKE OTIG TTIO TTAVW TTaPayPAPOUG.

H Trapoxn Twv 0 TTAvw TTANPOQOPIWY Eival UTTOXPEWTIKN Yiad TOoug KOTAOKEUAOTEG.
2UVIOTATAl N CAaQnG avaypa@r) Twv QITOUPEVWY OTOIXEIWV Kal va OTTOQEUYETAl N OTTAR
KATAQATIKA i apvnTIKr atrdvTnon.

Mpoo@opég TTou dev TrepIAauBdavouv 6Aa Ta Mo TTAvw oToixeia v AauBdavovTal uTTown.
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MNIN AKAZ

(Trou Ba cupTTANPwWOEi atrd Tov KataokeuaoTn)

2T1oIxeia Mou trpodiaypdpovTal MNou TTpoc@épovTal

1.  HI/N AIAOOPIKHZ MPO2TAZIAZ METAZXHMATIZMOY 12XYOZ (DT)

1.1. Tumog H/N ynolakoég WnNQIOKOG e,
1.2. MoTotroinTikd MoidTnTag

ISO 9001 /CE NAL
1.3. Kavoviouoi KaTaoKeung IEC 60255
1.4. OvopaoTiké pedpa |, oTnVv

TAEupd YT/MT 1MA
1.5. MpooTtagia Tpiov @Acewv/yng TPIWV QACEWY KAI YNG  veveeeeeeeeeeeeeeinn,

1.6. MpooTacia M/Z 1ox00g duo/
TPIWV TUAIYUATWY OUO A TPIWV TUAIYHATWY e,

1.7. Tlpocapuoyr OXETEWV Kal
OIOVUOUATWY PECW TTPOYPAU-

MaTog (vai - 6x1) NAL
1.8. Aidragn ouykpdtnong apuo-

VIKWV (vai - 6x1) NAL
1.9. Ymeppoption cuvexng/ 1s 4x1,/100x 1,
1.10. AkpiBeia puBpiong +5%
1.11. Xpovog Asitoupyiag / Xpoévog

ETTAVAQPOPAG <0,04/0,05s e,
1.12. Meproxn puBbpIoNg pelaTog

eKKivnong I (0,11 X lrer
1.13. Bjpa pubuiong 0,05xlrer
1.14. Mepioxn puBbuIong diagpopikou

peuparog Iy > 5:30 X lRer s
1.15. Bjpa pubuiong 1xlgee

1.16. Mepioxr puBbuIong diagopikoU
pevuparog ly >> 5:30 X [Rer s
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2T1oIxeia Mou trpodiaypdpovTal MNou TTpoc@épovTal

1.17. BApa pubuiong 1xlRee

1.18. ApIBubG avegdpTnNTWV
ETTAPWYV £EO6B0U 4

1.19. Ov. Taon/Ov. cuvexég peupal/
Pedpa Bpay. didpkeiag

ETTAPWV 1M0V/I5A/30Avia0,5s
1.20. ApIBUOC TOTTIKWV PWTEIVWIV

evoeitewv MPodIaYPOAPOUEVEG s
1.21. Tpogodoaia Z.P./avoxég 95+120V e
1.22. MNMpoypaupaTionés H/N

TomK&/Péow HIY TomKka Kal yéow HY
1.23. ATTapiBunTtig CUPBAVTWY NAL s
1.24. Kataypa®n oToIxeiwv

OQOAPATWV NAL s
1.25.'Evdeign evidoewv NAL
1.26. MpwTbKOAAO €TTIKOIVWVIAG IEC61850 e
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2ToIxEia Mou TpodiaypdpovTal Mou TTpoc@épovTal

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

2.1

2.12.

2.13.

2.14.

2.15.

2.16.
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2.18.

H/N MPOXTAZIAZ MEPIOPIZMENHZ ZONHZ (REF)

Totmog H/N wnoelakdg

MoTtoTtroinTikd MoldTNTag
ISO 9001 /CE

Kavoviouoi KaTaokeung
OvopaoTikd pevpa l,
YTrep@opTion ouvexng/1 s
Akpipela pubuiong

Xpodvog Asitoupyiag / Xpovog
ETTAVAQPOPAG

MeploxA puBUIONG pEUPATOG
€KKivnong

Brpa pubuiong

ApIBUSGS aveEdpTNTWY ETTAPWV
e€ddou

. Ov. Taon/Ov. ouvexég peupal

PeOpa Bpay. dIGPKEIOG ETTAPWV

ApIBUSG TOTTIKWY QWTEIVWOV
evoeitewv

Tpogodooia .P./avoxég

MpoypappaTiopuds H/N Totmika/
péow HIY

ATTapIBuUNTAG CUPBavVTWY

Kartaypan oToixeiwv
OQAAUdaTWYV

.'Evdeign evrdoswv

MPWTOKOANO ETTIKOIVWVIOG

WNOIOKOS e

NAL
[EC 60255
1A
4x1,/100x1,

£5%

0,04/0,06s

(0,04:0,2) X In e,

0,05xIn

11I0V/5A/30Ayia0,5s e,

OTTWG TTPOBIAYPAPETAL e,

95+120V.

TomKa Kal yéow HY

NAL

NAL
NAL

IEC61850
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2ToIxeia Mou TpodiaypdeovTal Mou TTpoa@EpovTal

3. H/INYMNEPENTAZHZ >TAGEPOY XPONOY (O/C)

3.1. Tutmog H/N wn@iakog WNOIOKOG e,
3.2. ThoTtotroinTiké MoidTNTag

ISO 9001 /CE NAL
3.3. Kavoviopoi KaTaoKEURG IEC 60255
3.4. OvopaoTiké pevpa l, 1A

3.5. Tpootaciag Tpiv @ACEWV/YNG  TPEIGC QACEIG KA YNG e

3.6. ZToIxeio Xpovikng KabuoTé-

pnong/akapiaio XPOVIKO/AKAPIAIO e,
3.7. Ymep@opTion ouvexng /1 s 4x1/100x 1, e
3.8. AkpiBeia puBuiong +5% .
3.9. Xpovog emmavagopdg 0,05s
3.10. Meploxn puBUIONG peUPATOG

PACEWV (XPOVIKO) 0,5+4)x1l,
3.11. BApa pubuiong o001 x1I,
3.12. MMepioxn pubuiong xpdvou

pelPaTOg PACEWV 0+10s e,
3.13. BApa pubuiong 001s
3.14. TMeploxn puBuIoNG peUPATOG

yng (xpovikod) (0,01 =0,4)x 1l
3.15. Brjpa puBuiong o1xl,
3.16. lMepioxn pubuiong xpdvou

pPeUPATOG YNG 0+10s e,
3.17. BApa pubuiong 001s

3.18. lMeploxn puBuIoNG peUPATOG
@aoewv (akapiaio) 1+10x Ly

3.19. ApiIBudg aveEdpTNTWY ETTAPUIV
Etdelelo]l] 4

3.20. Ov. Taon/Ov. ouvexég peupa/
Pelpa Bpay.O1dpKEIag ETTAQWV 11I0V/5A/30Ayia0,5s e,
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2T1oIxeia Mou trpodiaypdpovTal MNou TTpoc@épovTal

3.21. ApiIBudG TOTTIKWY QWTEIVWOV

evoeitewv OTTWG TTPOBIAYPAPOVTAL e,
3.22. Tpogpodooia Z.P./avoxég 95+120V
3.23. lMpoypapuaTtiopds H/N Tommiké/

péow H/Y TomKkda Kal yéow HY
3.24. AmrapiBunTig cupBaviwv NAL
3.25. Kataypar aToixeiwv

OQaAUdTWYV NAlL
3.26. 'Evdeign evtaoewv NAL s
3.27. TIpWTOKOAAO ETTIKOIVWVIOG IEC61850 e
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2ToIXEia

Mou TTpodiaypdagpovTal

Mou TTpoa@EpovTal

4.1.

4.2.

4.3.

4.4.

4.5.

4.6.

4.7.

4.8.

4.9.

4.10.

4.11.

4.12.

4.13.

4.14.

4.15.

4.16.

4.17.

4.18.

4.19.

4.20.

4.21.

H/N YNEPENTAZHZ 3TAGEPOY XPONOY A MEF'AAA PEYMATA KOMBOY M/z

(EFH)
Totmog H/N wnoeiakdg

MoTtoTtroinTikd MoidTnTag
ISO 9001 /CE

Kavoviouoi KaTaokeung
OvopaoTikd pevpa l,

MpooTacia

2T0IX€EI0 XPOVIKNG KaBuoTEPNONG

YTrep@opTion ouvexng /1 s
AkpiBela pubuiong
Xpbvog eTTava@opdas

Mepioxn puBuIONG peUPATOC
(xpovikod)

Brpa puBuiong

Meploxh pubuiong xpdvou
pevparog

Brpa puBuiong

Ap1Budg avetdpTnTWY
ETTAPWV £EOGO0U

Ov. Taon/Ov. cuvexég peupal
Pelpa Bpay.O1dpKEIag ETTAQWV

ApIBUSG TOTTIKWY QWTEIVWOV
evoeitewv

Tpogodoaoia Z.P./avoxég

MpoypappaTionds H/N Totmika/
péow H/Y

ATTapIBUNTAG cUPBAvVTWY

Kartaypaen oToIxeiwv
OQaAUdaTWYV

‘EvdeIgn evidoewv

WNQIaKog

NAI
IEC 60255

1A

yne
NAI

4 x1,/100 x I,
+5%

0,05s

0,2 + 1) xI,

0,1 x|,

05+2s

0,05s

110 V/I5 A/30 Ayia0,5s

OTTWG TTPOdIaYPAPOVTAal

95+120V

TOTNIKG Kal péow HIY

NAI

NAI

NAI
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ZToIxeia

Mou TTpodiaypdagovTal

Mou TTpoa@épovTal

4.22.

5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

5.7.

5.8.

5.9.

5.10.

5.11.

5.12.

5.13.

5.14.

5.15.

5.16.

5.17.

5.18.

MPWTOKOAAO ETTIKOIVWVIOG

IEC 61850

H/N YNEPENTAZHZ 3 TAGEPOY XPONOY I'A MIKPA PEYMATA KOMBOY M/

(EFL)
Totmog H/N wneiakdg

MoTtoTtroinTikd MoidTnTag
ISO 9001 /CE

Kavoviouoi KaTaokeung
OvopaaoTikd pevpa l,
MpooTacia

2TOIXEIO XPOVIKAG
KaBuoTépnong

YTrep@opTion ouvexng /1. s/2 s
Akpipeia puBuiong
Xpovog eTTavagopdcs

Meploxn puBuIoNG peUPATOG
o€ dU0 Pabuideg

Brpa pubuiong

Meploxh pubuiong xpdvou
peUATOG

Brpa pubuiong

ApIBubG aveEdpTnTWyY
ETTAPWYV £E6S0U

Ov. Taon/Ov. cuvexég peupal
PeOpa Bpay.d1dpKeIag ETTAQWYV

ApIBUSG TOTTIKWY QWTEIVWOV
evOEigEwV

Tpogodoaoia .P./avoxég

MpoypappaTionds H/N ToTTIKG/
Méow HIY

WNQIaKog

NAI
IEC 60255

5A

yne

NAI
4 x1,/100 x 1,/40 x 1,
+5%

0,05s

(0,01 +6) x I,

0,01 x 1,

0+150 s

0,1s

110 V/5 A/30 Ayia 0,5 s

OTTWG TTPOdIaYPAPOVTAl

95+120V

TOTTIKA Kal péow HIY
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2ToIxEia Mou TpodiaypdpovTal

Mou TTpoa@épovTal

5.19.

5.20.

5.21.

5.22.

6.

6.1.

6.2.

6.3.

6.4.

6.5.

7.

7.1.

7.2.

ATTapIBuUNTAG CUPBAaVTWY NAI
Kartaypagr oToIxEiwv

OQAAUdTWY NAI
‘EvOeIEn evidoewy NAI
MPpwTOKOANO ETTIKOIVWVIAG IEC 61850

Aipgpegic M/IZ évraong SAKTUAIWTOU TUTTOU

>2xéon P/ouou 1200/1 A
loxug 15 VA
KAdon akpifeiag 5P

Oplakég ouvteAeoTng akpifeiag 10

Ecwrtepikn didpeTpog 50 mm

M/Z éviaong yia JIKpd o@AApara

2xéon JeT/ouoU 25/5-5 A

Mévwaon pnrivng

la ro TUAIyua mpooraoiac

7.3.

7.4.

7.5.

loxug 30 VA
KAdon akpiBeiag 5P
Oplakdg ouvteAeoTng akpifeiag 10

la 1o TUAIyua yia uérpnon

7.6.

7.7.

7.8.

8.

8.1.

loxug 30 VA
KAdon akpipelag 1
2uvTeAeoTNG ao@aheiog opydvou  FS2

Ynoloaké AUTTEPOUETPO

TuTT0G
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2ToIxEia Mou TpodiaypdpovTal Mou TTpoa@épovTal
8.2. OvopaoTikA éviaon 5A
8.3. TlleploxA pérpnong 01,21,
8.4. Zuvexng utrepeopTIon 1,270 s
8.5. ZTiyuiaia uTTEPPOPTION 2:l,yiabsec .

8.6.

8.7.

AkpiBela (o€ oxéon ue
TNV TTAAPN KAIJaKa)

BaBudg mrpooTaciag
(IEC 60529)

2008/tex.per/tp-151/25.02.2008

£0,2%

IP50 (euTTPOGOIO TTAQICIO) e,
IP20 (QKPOBEKTEG) e
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TP151

M/C 150 kV

ZTr0l 150 KV (MC)

-, P _ EMA¢H NO TOT Qo
5 3 : o~
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Q _
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Oo /v < _
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W—® _
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(g = IR >~ |
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| _
| .
" |
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! ! > (dprT, :
“ TR e _
| | »
! nnys —1 > R C— v_ THAENAEIZH
| | >
i ©EPMOKP. i - -
i EAAIOY i " (dprA) _
“ E “ W Kx _
| | :
| B.ZATY® |
| M/I 150/20-20 kv [szamve] i _
| t >
< | 100 WA e = e EFH > .
< i = < _
s | 1| I 8 8 :
S ST _ _
\AL ] | \ H > .
<“< | | <_a VW ! _|_ _|_ IIIIIIIII EFH2 > _
| Lo _
" v—— N | " - .
| A P S S = N I T bt St B EFL 1 - |
Y CEVR I A _
" | _
_ e Wittt Sttt Sttt EFL > 1 |
|||||||| T B e B 2 > _
| |
| | .
L J |
e e REF 1 - _
| > .
“ _
M/ ! :
ENTAS. ! - _
TAS. e e e [ —| REF2 :
== e - _
Ty S T S _
ENAIAMEZOI H' A@POIZTIKOI :
Y 7 Y x M/ ENTASEQS MINAKAZ MPOZTASZIAS |
' ‘ ‘ M/S IZXYOS .
,,,,,,,,, _ _ | Lo .|.|.|.|.|.|.|.|.|.|.I-.|.|.|.|.|.|_

| MINAKEZ M.T.

AEH

h O

™1

‘N

“\

b

MINAKAZ
MPOLTALIAL

ZTTON 150 kV

THTOMNHMA

. ANOZEYKTEZ 150kV HAEKTPOKINHTOI
. TEIQTHX

. TAXYTEIQTHZ

. AYTOMATOZX AIAKOINTHX 150kV

H/N YNEPENTAZEQX

H/N AIAGOPIKHE MPOSTAZIAZ M/Z
H/N TEPMATIKOZ ASOAAIZEQS
H/N ENAEIZEQN

H/N MEFAAQN SOAAMATON MHE
H/N MIKPQN SOAAMATON MHE
H/N MEPIOPISMENHE ZQNHE M/Z
BOHO. H/N ALARM, Kx (x=1,2,...)

BOHO. H/N TRIP, Kx.1 (x=1,2,...)

BOHO. H/N MNTQZEQX
MINAKQN MT TM1.1 & TM1.2
BOHO. H/N NTQXEQZ
MINAKQN MT TM2.1 & TM2.2

. BUCHHOLZ ZQMATOZ M/%

BUCHHOLZ ZATY® M/x
BAABIAA AZPANEIAL M/

: XPONIKOZ H/N

NINAKAZ A®I=ZHZ M/Z

—® BOHO. ArQrosz METABIBAZHSZ ENTOAQN

lt—
|v

BOHO. ArQroz AIEFrEPzZHZ XTOIXEIQN

AHWH ENTOAHX ZTOIXEIQN
EKMOMIMH ENTOAHZ ZTOIXEIQN

NAPATHPHYEIX

1. H ZYNAEXMOAOTIA TOY M/Z IZXYOZ ©A KAGOPIZETAI
ZTHN AITHZH ATOPAZ

2. HTYNIKH ZYNAEZH OAQN TON AIZOHTHPIQN OPFTANQN TOY M/Z

ME TOYZ BOHO.

H/N ALARM (dprA) KAl TRIP (dprT) GAINETAI

2TO ZXEAIO No2 THZ NMAPOYZAZXZ TEXN. MNEPITPAOHX

3. H TYNIKH XYNAEXH TQON BOH®. H/N TRIP (dprT) ME TON H/N
AZOAANIZEQZ (LR) KAl ME TOYZ BOHO. H/N MTQZEQX NINAKQN MT
(d1 KAl d2) ®AINETAI XTO XEAIO No2
THX NAPOYZAZ TEXN. MEPIFPA®HZ

TEXNIKH NEPITPASH

AEH AA-151 ANA®. ®EBPOYAPIOY 2008
TITAOY EXEAIOT API®.TXEAIOT
ENAEIKTIKO AIATPAMMA T1IPOXTAXIAX \4
7\_\M Go\mo|mo kV 100 MVA




1 _ 2 3 4 5 6 7 8
TR A
7_ 3
b ° TmW.n =
LSS
2 4
O O KTKAQMATA ENAEIZHX z_\M Qo_.__x_._ ENAEIZH ALARM & am__uV
TRANSFORMER INDICATION CIRCUITS e.oo>_. ALARM & TRIP _z_u_o>jozv
N
H @ L 4 L 4 @ @ L 4 L L L L A
@ ® 9 @ @ @ B
| Bucholtz Bucholtz BANBIAA | AZOAEIAT OEPMOKPARIA TTATMATOR GEPMOKPAKIA TTAITMATOR OEPMOKRAZA  EMIOT TTAOMH TTAOMH TTAGMH EIOT  ANOMANA ANTAAE
A M/L TATT® X, Xs Ya, Y3 EAOT M/T  [EMAIOT ZATT® Bucholtz EAAIOT
E N i) e Ei e Ei E e Eig e Eig e i E N E e
N
o
=
; >
v S-
r 13 13 13 13 13 T 15 =
w
—K1. -K2 1 —K3.1 —K4 .1 —K5.1 —K6.1 —K6.1 S
14 14 14 14 n 14 16
-
LR
A
A1 A1 A1 A1 A1 A
—K1[_] ka1 [_] K31 ] k41 ] k5[] k61|
w A1 Az A Az A Az Al Az A1l Az A A2 A A
K [__] -K2[__] -K3[__] k4[] k5[] —Kk6 [__] -7 [_] k9 ]
A2 A2 A2 A2 A2 A2 A2 A A2 A
k8[| -KIo[_]
A2 A2
|| E
e
A
H/N ALARM (dprA)
KAI TRIP (dprT) [&] ALARM TEXNIKH NEPITPAG®H
AEH AA-151 ANAG®. PEBPOYAPIOY 2008
[0 TR TITAOYL IXEAIQT API®.ZXEAIOT
© ENAEIKTIKH SYNAESH AIZOHTHPIQN OPFANQN N
= M/= ME H/N ALARM KAI TRIP
3TAAO 1 ATIO 3
1 2 3 4 5 6 7 8




1 [ 3 4 ) 6 / 8
E E
KTKAQMATA ENAEIZHY M/X (TOMIKH ENAEIZH ALARM & TRIP)
TRANSFORMER INDICATION CIRCUITS (LOCAL ALARM & TRIP INDICATION)
e
— A @ @ @ © ]
B @ ¢ ’ 9 @ @ @ @
A
e N =S e N S E e N ES e = S o B B B Eigm) [T Eigl Eigal A
S
=
>
<
= O O O 0O
< M
M &
Al 23 33 |43 53|21
e Tk
(d1) | A2 24 |34 |44 |54 (22
r
T O O O 0 O —
V
TRIP 20kV
ITE T KAL TM1.2
A O O O OO0
B A1 A1 A1 A1 A1 A1 23133 |3 s3] B
k11 [_] -K13 ] k71 [ ] -k9a [ ] -k111 ] K131 [ ] A1
A2 A1 A2 Al A1 A2 A1 A2 Al A2 A1 A2 Al Al -K7[_— \/|/|/I I\
- - - - —K10.1 - - - . (d2) |72
Ki2 [ ] K14 KI5 [ ] K8.1 . Ki2a [ ] K14.1 K15.1 24 |34 |44 |54 (22
A2 A2 A2 A2 A2 A2 A2 A2
E \O O /m\v O O
— Tepuaticos H/N - ||
Terminal relay XTI TM2.1 KAl TM2.2
H/N ALARM (dprA) [&] ALARM
A KAI TRIP (dprT)
[0 1R TEXNIKH NEPITPA®H A
AEH AA-151 ANAG. ®EBPOYAPIOY 2008
TITAOL ZXEAIOT API® TXEAIOT
o ENAEIKTIKH SYNAEXZH AIZOHTHPIQN OPTANQN N
= M/ ME H/N ALARM KAI TRIP STAAC 2 ALI0 3
1

3 4 o) S / 8




2 3 4 o) 6 7/ 8
E-QOTEPIKEY ENAEIZEIX TIA THAENAEI=ZH A>_.>mz_ v
EXTERNAL INDICATION FOR REMOTE INDICATION A>_.>mz_v
o)
Tw Tw Tw Tw Tw Tw Tw Tw Tw Tw Tw Tw TW Tw 23
—K1 —-K2 -K3 —K4 —K5 —K6 —K7 —K8 —K9 —K10 —K11 -K12 -K13 —K14 —K15
24 24 24 24 24 24, 24 24 24 24, 24 24 24 24 24,
o)
- E-QTEPIKEY ENAEIZEIX TIA THAENAEI=H ﬁm__u v
EXTERNAL INDICATION FOR REMOTE INDICATION Qm_nv
N Tw Tw Tw Tw Tw Tw Tw Tw Tw Tw Tw Tw TW Tw 23
—K1 1 —-K21 -K3 1 —K4 1 —K51 —K6 1 -K7 1 —K8 1 —K9 1 -K101 —K111 -K121 -K131 —K14 1 —K151
24 24 24 24 24 24, 24 24 24 24, 24 24 24 24 24,
o)
B
A
TEXNIKH ODEPITPASH
AEH AA-151 ANAG. ®EBPOYAPIOY 2008
TITAOY 2XEAIOT API®.TXEAIOT
V) ENAEIKTIKH SYNAESH AISOHTHPIQN OPIFANQN M
m M/E ME H/N ALARM KAI TRIP
STAAO 3 ATIO 3
2 3 4 5 6 7 8




2 | 4 6 7 8
E TIOMNHMA
; : e,e : AuTouoTEs aoPaAELES
d © 0/C : H/N MpooTaolas VTELEVTATNS
DT : H/N Magopikns mpooTacias M/T
LR : H/N Tepuatikos
i 0/C DT LR EFHi2: H/N MpooTagias UEyalwV PEVUATWY
EFL12: H/N ToooTaowas uikpwy PevuaTwy
REF12: H/N ToooTaowas TepLoplauevns (wyms
EFH EFL 4 REF 1 R :H/N Evdeutns M/T
d  :H/N Tepuarikos
dprA : H/N Evdeifns ALARM
dprT @ H/N Evéeifns TRIP
A EFH 2 rL REF 2 t . Xpovikos H/N dnuiovpyias YevdoopoluaTos
oTous ¢vyous 190 kV
L mw 0/C DT R
5% EFH EFH, EFLy
=32 EFL2 REF; REF2
gh d t
i} E
o
— S
r &1 &
S|
22 ||
3| T
B
TEXNIKH NEPITPASH
A AEH AA-151 ANAG. ®EBPOYAPIOY 2008
< i TITAOY ZXEAIOT AP1®.ZXEAIOT
— TTNIKOL TINAKAY
_ |- 1000 (max) - 600-1000 ——#— MPOYTATIAL M/ & ENAEIZEQN A
= M/T 150 /2020 KV 100 MVA
o
2 1 | 6 | 7 | 8




TP131
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MINAKEZ MT
AEH

ZTr0l 150 kV (MC) e 0 1
- o~
) L———d
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! ! - !
Oo / < | “ > - _
! ! !
| | |
MW—E® _ “ - |
" ] STTKPOTHMA | ! IR - |
_ MINAKON AEH ! ! > :
Us | | i |
R R g _ | _
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[T B I " | | = (dprT) |
| o] _ | < |
_ =1 | ! - _ Q1,Q2 : ANOZEYKTES 150kV HAEKTPOKINHTOI
i - .
i P _ | " - R [ oo ™| THAENAEIZH Q51 @ relQTHz
_ i _ _ _ - : B Qg : TAXYTEIQTHS
i ©OEPMOKP. |— T > 8 .
i (28] i _ ! > (dprA) | Qo : AYTOMATOZ AIAKOMTHE 150kV
“ [ems | _ m K _ 0/C : HINYNEPENTAZEQS
i i . | ! :
/I 150/20KV_40/50MVA BIATYO | _ “ _ DT : HINAIA®GOPIKHE MPOSTASIAS M/S
i W/T 150/22KV G6MVA | | ! | LR : HIN TEPMATIKOZ AZGANISEQS
EY “ | B . ! . IR : H/NENAEIZEQN
o 8 8 | ! | ! | EFH : H/N METAAQN SOAAMATON MHE
WEWE _ _ _ _ EFL : H/INMIKPQN SOAAMATON MHE
i <m< LA f _ _ “ _ REF : H/N NEPIOPIESMENHE ZONHE M/S
. | .
“ m i _ _ ! _ dprA : BOHO. HIN ALARM, Kx (x=1,2,...)
T D A 4 | “ - | dprT : BOH®. HIN TRIP, Kx.1 (x=1,2,...)
———— e e e
§ . 1 EFH - : d  : BOHG.HINMTQIEQS MINAKON TM1 & TM2
| | | | B.M/Z : BUCHHOLZ SQMATOS M/s
m _ m _ B.IATT$ : BUCHHOLZ SATY® M/E
|||||||||| R L R et I 221 > | B : BAABIAA ASGAAEIAS M/E
! _ ! _ t : XPONIKOZ H/N
m | m | TM  : MINAKAS AGIZHE M/s
e R REF > | —  » BOHO. ArQros METABIBAZHS ENTOAQN
| m JTTTTTTTTT T > T — BOH®. ArQroz AIEFEPSHE STOIXEION
/
. | .
_ _\ | «— AHWH ENTOAHE STOIXEIQN
_ _\ _ —» EKMOMIMH ENTOAHZ ZTOIXEIQN
_|A\|_ M/Z . .
- ENTAZ. .
=1 tas | \</ M Mz ENTaszas MINAKAZ [IPOETAZIAZ |
| |
A L) L B I 2
. I .
_ | B
,,,,,,, —1 | ol
- ! |
I e |
S L _ - ____ [NAPATHPHYE X
“ N -
£} _ £ | |
g8 = | | 1. H SYNAESMOAOTIA TOY M/Z IZXYOS ©A KAQOPIZETAI
S | S ! _ STHN AITHZH ATOPAS
L35 7S &---q0/c| | | 2. H TYMNIKH ZYNAEZH OAQN TQN AISOHTHPION OPTANON TOY M/s
0/Cr——--—== Se _ Se L [ : ME TOYZ BOH®. H/N ALARM (dprA) KAl TRIP (dprT) AINETAI
+ &= | Ry £~ 4 _ STO SXEAIO No2 THS MAPOYSAS TEXNIKHS MEPITPAGHS
‘ 3. H TYNIKH £YNAEXZH TQON BOH®. H/N TRIP (dprT) ME TON H/N
: ASOAAIZEQS (LR) KAl ME TOYS BOH®. HIN MTOSEQS MINAKQN MT
\f _ (d1 KAI d2) ®AINETAI TO ZXEAIO No2 THX NMAPOYZAX
™1 < ™2 . TEXNIKHE MEPITPAHS
A _
_
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