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f_\_és been found in 1985 as an engineering company. Since its establishment, Ulusoy has been one of the feading and
mpanies of the Global electromechanical industry guiding its sector and as of the year 2013, Ulusoy Elektrik is in the position
-praducing factory of the world at 36kV level with its 600 employees and a turnover of around 150 million USD and an annual

pacity of 75.000 units of M.V Switchgears per year.

*“From 3,3kV ﬁ'ﬁ..tp Au,skv Ulusoy Elektrik offers ; Metal Enclosed Modular switchgears, Metal-Clad Switchgears, Complete sf6 Insulated
: Switchgears, Monoblock Concrete and Metallic Package Substations; Medium voltage cable accessories, Overhead line Load Break Switches

1d Rallway Cari'ﬁfgve_r Sets for the electricity transmission and distribution systems, all around the world.

lasoy E!ékirlk:.gii{eé upmost impartance to human resources and with its approximately 600 employees and approximately 100 engineers
Wh_o.até expert in their fields, measures the customer satisfaction, prior to project, during execution and after the project, makes the
~'mecessary improvements and tries to find optimised specific solutions according to client and system requirements,

:'_Ulﬁ'soy !Elqktrili c'gtiries out its activities in its main factory in Ankara Organized Industrial Zone equipped with state-of-the-art machineries
and equipments with a total area of 40.000 m*, where 26.000m” consists indoor workshops. A new factory in Algeria with 5000m® indoor

pace has recently opened in Algerta in order to fulifill Package substation requirements in Atgeria and North African Region,

.Havmg bééﬁ 'rl"l'ali.htalnihg its leading position in Turkish Elactricity market for fong years; Ulusoy Elektrik exports more than 40 countries in

4 continents through its wide product range and distributor network.

. as made its first steps towards being a global brand and it is already among the top 500 largest companies in Turkey.

e Belo\.ﬁ;,azjg __tlh_'e h;iki_c_activiti_es of Ulusoy Elektrik in electrical enargy area.

« Design and Production,
< 12KV 224K - 36KV metal enclosed modular switchgears,
.+ 12KV - 24KV - 36KV SF6 Circuit breakers
"« 12KV -24KV - 36kV Metal Clad switchgears {withdravable type)
+ SF6 insulatad switchgears (RMU), .
- Overhead Line recloser & foad break switches,
» Moroblock Concrete and metallic kiosk,
.7 “wUndgrground Concrete Transformer stations,
- . MV eable accessories, . '
~Cantligner systems for railway applications
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HMH SERIES METAL ENCLOSED MODULAR SWITCHGEARS

HMH serles metal enclosed modular Switchgears;

These are the medium voltage switchgears designed for use in secondary distribution sysiems up fo 40.5 kv, in compact kiosk
type transformer substations, in industrial facilities and indoor spaces. All funclional units which may be required in a swiiching and
distibution centre con be easily installed side by side. By safely using the Switchgears which are produced in the factory with qi
routine and type tests conducted, they can be commissioned in a very short period — practically,

Isolating and breaking processes are camied out in SE4 gas environment and the busbars compartiment in air, Thanks o this, a safe
isolating and breaking process is ensured and dimensions have been rlnimised. HMH series meduiar Switchgears, due to thelr
compact dimensions, can be easlly and safsly used in kiosk typs transformer stations.

LBSH LOAD BREAK SWITCHES

LBSH type Load Break Switches are used in HMH series, metal snclosed modular Switchgears.

The active sections of the Load Break $witches are present in SFé gas ambiance closed with sealed pressure system inside the
epoxy resin frame,

During its normal operation lifespan of 20 years, it does not require any gas refilf nor any maintenance.,

LBSH LBS have three poles and twe positions. The earthing switch which quickly closes of the time of short cireuil is in SF6 gas

environment and inside a resin frame., This feature of the LBSH switch disconnectors offers an additiongl safety featurs for the
operating siaff.

Thanks to the-mechanicat and electrical infertocking systems between the Load Break Switch and the Earthing Swiich, possibllity
of a wrong-manoeuvre is prevented by these interlocking systems.




USFB CIRCUIT BREAKERS

USER circuit breakers consist of three pieces of independent poles which contain the fixed and moving contacts
where the arc exfinguishing process realises and filled with sfé gas by impermeability-guaranteed sealed system.

Brecker mechanisms works on the principle of refeasing the stored energy of a spring. The mechanism can be
operaied molorized or manually by means of the leverage which comes with the breckers.

The USFB circult breakers with re-ciosing feature offers the abiiity to make various mechanical and electrlcal
interlocks by use of the switch disconnector or load break switch,

The sfé cireult breckers used in HMH series Switchgears are designed, manufactured and fested in Ulkusoy EleKirik
factory.




HMH SERIES METAL ENCLOSED MODULAR SWITCHGEARS

HMH series modular Switchgears consist of 4 main compartments. These compartments have been separated from each other by
means of metal frames;

1, Cable connection and switching section
2. Busbar section -

3, Operating mechanism section

4. low voltage section

CABLE CONNECTION and SWITCHING SECTION

Neiwork cables are connected o the connection termingl located under the earthing switch. In this section, load break switeh,
switch disconnecior, circuit breaker and earthing switch are focated fhe as the switching element depending on the cubicle
type. MV fuses and sriker pin fransmission mechanisms are located in fuse-switch combingtion.

Switch disconnector or Load Break Switch within the epoxy resin frame has been compietely separated from the busbar section
and cable connection section by means of o sheet metat plates..

Single -core cables up fo 240 mm® can easlly be connected fo this section.

Sleaves and braces are present at the cable entrance in order to difow the cables to stand firm inside the cubicle. The earthing
switch must be closed in order to access this section.

BUSBAR SECTION

When the HMH series modular Switchgears are installed side by side, the busbar connection between the Switchgears is
conducted by 3 pleces of busbars with proper sections. Access o bushar section is provided through the top cover of the cell,

OPERATING MECHANISM SECHON

In this section, switch disconnecier and/or load break switch, driving mechanism elements of the earthing switch exist, Optionally,
this port can be installed with motarised spring charging sysfem,

LV BOARD SECTION

This section contains terminal blocks, LY fuses, thermostal, measwring instruments and protection relays. When the cubicle is
energised {busbars and cable) processes can be performed in LY board.




-

'Basic Interlocking Systems

i
=

«LBS can be closed ohly when the cell gate is closed and grounding isolater is open.
«Earthing Switch can be closed when the LBS is open

+Cubicle door can be opened when the earthing switch is closed.

=L BS can not be closed when the cubicle door is open.

Switchgears with Circuil Breakers;

+LBS {in the coupling cubicle) can be opened only when the brecker isiron
position.

«LBS or breaker can be locked in ON posiiion.

«Earthing Switch can only be closed when it is open,

+ Cubicie door can not be closed when open,

Cubicle Door can be opsned only if the breaker is locked in ON position, if the LBS
is open and the earthing switch is not closed.




STRUCTURAL PROPERTIES

HMH series Switchgears have been designed under complete medular structure, in consideration of functionality, appearance
and security features. Cubicle carcasses are manufaciured of 2mm hot dip galvanized sheet metal and with ifs galvanise

thickness of 275g:r/m? which is above the industry slandards, ii is not sublect to any deformation even under the most damp
mediums,

In all epoxy resin parts used in Switchgears (support and capacitive solators, switch disconnector frame efc.) are produced in jhe
epoxy resin facllity inside our factory and each s subiected to the relevant tests prior to entering in main switchgear assembly line.

The mimic diagrams and electricity protection/command boeards of the Switchgears are prepared on a project-based basls
according fo the secondary profects prepared by the project engineers in line with the customer and prajeci needs. The texts and

warmings oh the HMH series Switchgears and user's manuals can be selectsd among Turkish, Engfish, Russian, French and Arabic
languages.




STANDARD and CPTIONAL ACCESSORIES

Curreni & Voltage Transformers

Two different type of cument transformer are used in HMH series
Switchgears,

- Toroidat type {Regowski coll current sensor) curent fransformer
produced in Ulusoy Eekirik

-Cast resin type cumrent transformer

Rogowski coll current sensors which is a member of Eiectronic
current ransformers family, are manufactured in accordance
with the IEC 60044.8 {insirument Trans formers- Pari 8: Elecironic
Current Transformers) standard. Its most Imiportant feature s its
small dimensions and ability to be in a single standard within o
very wide large current range, for example: many various curent
fransformers are used within nominal curent range of 100-1600A
whita single typs rogowski cument sensor can be used within the
entire specified range.

The cast resin type current and veliage transformers used in HMH series Switchgears are manufactured under vacuum and
despite It Is being tested by the manufacturer; they are subjected to tests in our own laboratory one mare time by the input
quality control ieams of our factory.




DIGITAL PROTECTION AND CONTROL RELAYS

In HMH serles Switchgears various types of relays are used with various
praotection, measurement and control properties. In considerafion of the
Customer and Project requirements, the selected relays cre dispatched
from our faclory with the desred set values. The PNC PAC E-100 relay
which is frequenily used and which offer 50 & 51 over current and ground
protection functions, operate in full compliance with Ulusoy toroidal
current transformers and in line with the customer demands, the relays of
different manufacturers can also be used In our Switchgears,

LINE FAULT INDICATORS

The devices supplied from various manufacturers which can be
maunted into control board or concrete kiosk in order to indicate the
phase and ground fauls are offered optionally with our Switchgears.

METERING INSTRUMENTS
The selection of the metering instruments in our Swilchgears, such as

ammeter, voltmeter, gauge, energy analyser is made in fne with the
customer and project requirements.

MYV FUSES

In our HMH series Switchgears, high breaking capacity MY fuses are
used, affer being selected as per the transformer power.

REMOTE CONTROL
By-means of the remote control which is offered in HMH series

Switchgears as default, it is possible o remote control the operation on
ihe cell from up to 5 meters.

BUSBARS

The busbars which are used for connection of the Switchgears with
each other are manufactured from high cenductivity aluminium or
copper and insulated with heat-shrink fubes,




HMH Sertes Metal Enclosed Modular Switchgears

Manufacivred in accordance with [EC 62271 - 200, 402465, 60129, 60694, 62271 - 100, 62271 - 102, 62271 - 105 standards,
Below are the cell types and definitions which are frequenily used in secondary distribution system or industrial facilities.

* HMH Seties 01 Incoming-Outgoing with LBS

«HiMH Series 02 Transformer Protection Fuse-Switch Combination
+HMH Series 03 Voltage Transformer (Voitage Metering}

« HMH Series 04 Incoming-Outgoing with Circuit Breaker

+HMH Series 05 Bus Coupling {Couplage;}

* HMH Seriss 06 Incoming-Ouigoing with Switch Disconnector

+ HMH Series 07 Cable Connection

+ HMH Series 08 Cuirent & Voltage Metering with LBS

* HMH Series 09 Bus Riser

+HMH Series 10 Current Metering + Bustisar

+ HMH Series 11 Current Metering

«HMH Series 12 Bus riser with Bredker (side exit)

+ HMH Series 13 Bus riser with LBS {side exit)

«HMH Series 14 Quigoing with Circuit Breaker & VYoltage Transformer
+HMH Series 15 Current & Voltage Melering with Swiich Disconnector

Ulusoy Elekirik offers around 30 different options and solutions using various optional equipments in addition fo the above list in line
with the requests of the customer, Please contact one of our sales engineer for your specific requirments,




HMH SERIES - 01
Incoming - Outgoing Swilchgear With Load Break Switch

12 |375  |o60 1800
24 |5006m |960 1800
36 | 750 1400 2250

Opliona! Equipments:
Spring Charde Mechanism, Foult Indicator

HMH SERIES - 02
load Break Switch Compound With Fuse

12 [375 960 1800
24 5000 |o60 1800
Hl 36 ]| 750 1400 2250
E_] Oplional Equipments;
~—=I Spring Charge Mechanism

HMH SERIES - 03
Voltage Transtormer Switchgear

122|375 960 1800
24 500 a7 | 960 1800
36 | 750 1400 2250

*You can also use this cubicle for inter-
nal demand.




HMH SERIES - 04

Incoming - Outgoing Switchgear With Circit Breaker

HMH SERIES - 05
Busbar Connection {couplage) Swilchgear

HMH SERIES - 0&

12

1000

Opilonal Equipments:
Measurement Devices

260

12 750 960 1800¢
24 750 960 1800
36 1000 1400 2250

24 | 1000

960

1800

incoming - Oulgoing Switchgear With Disconnector

12

36 | 1500

375

1400

Optional Equipments:
Measurement Devices

960

2250

1800

24

500 ars | 960

1800

36

750

1400

Optional Equipments:
Fault Indicator

2250




HMH SERIES - 07
Cable Connectlon Switchgear

12 375 960 1800
- 24 | 50007 {960 1800
36 1750 1400 2250
Oplional Equipments:
Earthing Swilch

HMH SERIES - 08
Current - Voltage Metering Switchgear With Load Break Switch o

12 750 960 1800
24 | 750 950 1800
‘535 1000 1400 2250

!
(?pﬂonu! Equipments;
Spring Charde Mechanism, Measurement Devices

HMH SERIES - 09
Bus Riser Switchgear

R

JR—

12 l37s 960 1800
24 1500@s |960 1800 )
36 |[750 1400 2250 4




HMH SERIES - 10

Current Metering + Bus Riser Switchgear

HMH SERIES - 11

Current Metering Switchgear

HMH SERIES - 12

1800

12 375 960

24 500 @ |960. 1800

36 750 1400 2250
Optlonal Equipments:

Measuremeant Devices

12 375 960 1800
24 | 500 960 1800
36 | 750 1400 2250

Optional Equipmenis:
Measurement Devices

Busbar Seperator Switchgear (Side Exit) With Circuit Breaker

12 1500 960 1800
24 | 750 960 1800
36 | 1000 1400 2250

Optlional Equipments:

Measuremeni Devices




TYPE HMH 12 HMH 24 HMH 346
Rated voltage 12kV 24 %V 36 kv
Rated network frequency withstand voltage {1 min} 28 kv 50 kv 70 kY
Batween isolating distance {open posifion between the confacts)  32kv S0 kv 80 kV
Rated lighining Impulse withstand voltage 75kv 25kY 170 kv
Between isolating distance {open position betwesn the contacts)  85kv 110 kv 1925 kY
Nominal frequency 50-60 Hz 50-60Hz 50-60 Hz
Nomincd curent 630-1250A 630-1250 A 430-1250 A
Nominal peak short circuit current 4&53 kA 40-63 kA 40-63 kA
Nominal short cireuit curent {1 s} (3s) 16-20-25 kA 16-20-25 kA 16-20-25 kA
Nominct closed circuit breaking cument 630 A 630 A 630 A
Neminal no load cable breaking cumrens 630 A 630 A E30A -~
Nominalidle cable brecking curent 16 A 16 A S0A
MNominal ne load ne breaking current 2A 15A 2A
Nominal eorthing fauit curent 10A 10A 5 A
Line and cable breaking curent in case of a earth fault 10A 10A 87 A

- Nominal fransfer curent 20 A 630 A 630 A
nominal short circuit closing curent 50 kA-peak 40 kA-peak 40 kA-peak
Mechanicat Ciass MI-E3 M1-E3 MI-E3
Protection Class 1P3X IP3X IP3X
infernai Arc Class AFL AFL AFL
Accesibility Class LSC2A-PI LSC2A-P LSC2A-PI




Fuses (compliant with IEC 60282-1) 12kV 24kV 36kV

+  Dimension 295 mm 442 mm 537 mm

+  Impact pin force middle middle middle
Earthing Switch (ESH 36-01) 12 k¥ 24 kV 36 kV

«  Neminal short cireuit breaking curent {1s) {load factor) 16-20-25 kA 16-20-25 kA 16-20-25 kA

«  nominal short ciroult closing curent 40—63 kA- peak 40-63 kA- peak 40-63 kA- peak

«  Earthing Switch (ESH 36-02) 12kV 24 kv 36kV

«  Nominal short cireuit brecking curent (1s) 1 kA 1 kA 1 kA

+  Nominai short circuit closing curent 2.5kA 2.5%A 25kA

TESTS AND STANDARDS

All type tests of HMH Series Metal Encased Modular Switchgears are successtully performed In Infernational independent and
Accredited Laboratories in compliance with the standards: 60298, 40265, 60129, 62271-1, 62271-100, 62271-200 and 42271-105
stipulated by Infernationa Electro fechnical Commission {IEC}, their productions are carried out as stipulated in these standards.
Below are some routine tests applied on each HWMH34 series switchgears;

+ Network Frequency

» 2kV LY cable test

« §f6 gos leakage test (helium leakage test]

+ Main circuit resisiance test

« Electrical and Mechanical Opening-Closing test
+ Partial discharge test

Also, the following fests can be performed in our own cafibrated laboratories are as foliows;

= Sitver Thickness test \
+ Paint Thickness test '
+ Network Frequency

» Lighthing Impulse test

+ Partial Discharge test

« Temperature rise test up to 4000A

+ Isolation test applied on 5kV LV cables

+ Resistance measurement test










UMC Series 3,3-7,2-12-17,5 - 24 - 34 kV, 1250- 2500 A, 25 - 31,5 kA METAL CLAD SWITCHGEARS

Metal Clad Switchgears are medium voltage switchgear systems consisting of 3 main and 1 supplementary seciions and
separated from each other by means of grounded metal plates, equipped with withdrawable type switching devices .

APPLICATION AREAS

+Energy Generation and Disliibution Faciities G
*HV/MV Subsiations :
*Mines

+Cement and Petro chemical Factories

«fron & Steel Factories

Water & Oil Pump Stations

« Airports, Ports, Railways

«Shopping Malls

*Hospitals



ADVANTAGES

s Resistance o high curent ard short circuit {31,5kA /3 second),
+Requirement 1o less space due fo the compact design (1200mm of panel width for 36kY)

« Al divisions are separated by means of grounded metal and they are fully insulated systems.

» Ability to use with various types and properties of vacuum or sfé clrcuit breakers and protection control board
» Eassily replaceable withdrawable type switching devices between the panels,

« Mairdenance, reparalion and on-site insiallation can be done from front or back side of the swilchgear.

MECHANICAIL INTERLOCKING SYSTEMS

+ Circuit Breaker (VCB) daor can be opened only when breaker is in test position.(s1)

+VYCB Cradie can not be switched fo service position before being fixed on the panel.{St}

«VC8 door can not be closed before the low voltage control cable Is installed on its place {Jag).[St}
+The VCB can not be switched info service position before the brecker door is properly closed.(3t)
«Breaker car can not be taken inside before the earthing switch opens.($f)

=|f the breaker Is in service position, earthing switch can not be closed.{St}

ELECTRICAL INTERLOCKING SYSTEMS

«YCB can be commanded only in test and service positions.{$i}

= Incoming panel rear door cannot be opened befare cutting the energy from the previous statlon.{Op)
«Qutgeing panel rear door cannet be opened befors the VCB cradle Is switched into test position. (Op)

+[f the breaker is in service position, earihing switch cannot be closed{Op)

«Incoming pane! earthing switch cannot be closed before cutting the energy from the previous station. (Op}

SAFETY

B

«Pressure relief flaps are af the top and IAC class is A-FL or A-FLR.

» All manoesuvres can be made when the panel door is property closed.

» Passibility of wrong manoeuwe is prevented by means of mechanical and elecirical interlocks.
o[t is a fully insulated system and division class is PM.

«Equipped with E2 class earthing switch which can clese 5 Himes to short circuits,




It is the metal section which contains the copper
conductors which con resist fo high current and
shor cireult and provides energy transmission
between the beards and the epoxy resin support
insulators and case isclators which fixes these
conduciors {o the board, The access fo the Busbar
sectlon Is provided from the top and when
desired, the access can also be provided through
the brecker section without removing the cases
and metal curidins by removing the front sheet.
During the busbar transmission between the
boards, the expansion of the board in both
directions can be easily provided by use of busbar
joint apparatus,

§ It is the section which contfains the medium voltage
g switching elements [SF 6 or Yacuum Breakers,

| Vacuum Contactors] and the metal shutters LSC28/
| °M (Partical Metal) which separate the shelved type
cdr, busbar and breaker sections carnrying these iterns
from each other, In line with special requests, voltage
fransformers and MV fuses can be placed on the car.
The breakers used In the Swiichgears with the same
curent values can be fust and quickly changed for
energy continuity.,

A shutter movement system has been designed which
B opens the front of epoxy resin cases so that the

g movement of the breaker car is nof forced in

service position and which is safely closed when being
i switched into test position, Breaker car is at all fimes
in contact with the main ground of the board with
its spring-loaded ground bushar. Due to the Inferlock
§ which obiains its movement from the earthing switch,
It cannot be closed in service position. Status
information for the bredaker is transporied to low
voltage board by means of socket oullet system.
Breakers have been tested within the panelin
accordance with [ECE2271-100 and [EC42271-200
standard,




LOW VOLTAGE CONTROL & PROTECTION COMPARTMENT

It is the section which is equipped with every kind
of protection relays, conirol elemenis and
measuring insiruments in ine with system
requirements, it is contained in a grounded metal
case in arder to prolay any damage o the staff
and materials in case of In internal arc arise within
the board. Control and monitoring materials have
been designed at ¢ height which is easily
controliakie. The transmission beiween the boards
con be easily performed by means of cable
connection (supplementary feeding and locks).
Board mimics are located on front door or low
voltage cover and circult flow is easy
understandable,

CABLE COMPARTMENT

it & the section which contains different types of
current, voliage transformers, epoxy case Isolators
which provide transmission with breaker section,
and switchgear components such as earthing
switch, surge arrester and capacitive insulafors.

In case of a replacement need of the
measurement fransformers, their installation is fast
and easy due to the sliding structure.

Cables have been fixed on the board base by
use of sieeves, When necessary mechanical and
electrical locks are made/unlocked, the accss
info the cable section, in consideration of e
dimensions of the buildings and user's ease,
been designed so to dllow the access from fro

and back,
o5

f

this safety has been approved by IACA F
IAC:A FL type specified in IEC42271-200 sta




Type: umci2 umMc24 UMC36
Class: LSC2B-PM LSC28-PM LSCZB-PM
Nominal Voltage : 33-12kV 12~24 kY 30-36 kV
Lightning Impulse Voltage : 75k 125k 170 kV
Network Frequency: 28 kV{1min} 45 kV {1min) oKV (Imin}
Rated cusrent : 630/3150 A 630/3150A 630/3150 A
Short Circuit current: 31,5kAt=3s5ec 25 kAt =3sec 31,5kAt=3sec
Short Cireuit Current {peak) : 80 kA 63 kA BO kA
Internat Arc current: 31,5KAtm 1sec 25kA t= 1sec 31,5kAt=1sec
Internal Arc Ciass (IAC): AFL AFLR AFL
Protection Class: IP3X P3X IP3X
Minimum Arnbiance Temperature: -5°C -5°C S°C
Maximum Amblance Temperature : 40°C 40°C 46°C
Maximum moisture : %80 %8B0 %80
Elevation: 1000 m 1000 m 1000 m
Board Din_';enslons (mm){Width x Height x Depth):  800x 2000x 1750 900y 2000x 2000 1200x 2200 2450
Paint electrostatic powdered paint (RAL 7035)
Standard:: fEC62271-200/ IEC62271 -1
Earthing Switch
Class: Class B2 (5 closure} {EC 62271 -103
Short Circuit ciarent: 315 kAt=3sec 25 kAt = 1sec 31,5kAt=3sec
Short Clrcuit current (peald 80 kA 63 kA 80 kA



TESTS AND STANDARDS

ULUSCY ELEKTRIK UMC SERIES METAL CLAD Switchgears have successfully passed ail type tests stipuladed by IEC standards in
Infemationally accredited and reputable independent and laboratories [KEMA) and have been entitled to document its

quality.

Apart from EC standards, within the framework
required by the highest quality level at product

e A L] re faser

of the total quality understanding of Ulusoy Elektrik, all conirols and cormrections
jon, testing and after sales sicges are performed in due diligence.
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DEFINITION

LB3G Series Complete $Fé Gas Insulated medium voliage Modular Switchgears {RMU), with Iis increased functional
properiies and minimized dimensions, are the modular switchgears which are used In today's advanced MY secondary
distrioution systems,

LBSG serles Rmu's are designed by the experienced engineers of Ulusoy Electric and all types fests stipulated by the [EC
62271-200 standard have been completed in Infemational Accredited Laboratories and ifs compliance with the relevant
specifications have been documented.

The RMU's sutable to use in SCADA systems, are operated with Puffer system (directing the SFé gas directly on the arc} Is
manufaciured by use of infernational line production methods, Rmu's offer a unique solulion to the user with #s remote
opening closing property even without the mofor provided that the meachanism is installed previously, The Rmu's which are
generally used within a metal or concrete kiosk type substation in the MV secondary distribution systems, thanks o their
compact Dimensions and increased safety properties, offer smart solutions to the user,

ADVANTAGES

As o product of R&D operations of Ulusoy Elektrik A.$; LBSG serles Rmu's has a quite reliable and robust siructure with the
special contact system it employs, The major advantages of the LBSG series are as follows:

Advanced Technology Design and Production

« contact siructure which has high breaking capacity, which moves in vertical axis and uses the puffer system in an opfimum
way

+Due 1o the 3mm thick stalnless steel frame manufactured by use of robot laser technology; robust, reguiar-looking and
impermeability guaranteed structure

Increased Safety Properties

+By medins of robust structure, no damage fo the user even under the most difficult internal are condifions.

Flexible Design
*|n order o respond to the user demands in the best way, compact and extensible aiternatives.

Highest Quatity Material .
* The stainless steel, resin, vacuum tubes elc equipments used in LBSG series Rmu's are supplied from the most reputable
manufacturers of the world and integrated in the products.




LBSG serles Rmu's consist of 4 main sections;

1. Main Bushar Section

2, Mechanism and LV Control Seciion

3. Breaking Earthing and Fuse Case Seciion
4, Cable Connection Section

STRUCTURAL PROPERTIES

STAINLESS STEEL FRAME

In order to ensure Increased operation and operator safety, all active sections
and switching functions of the LBSG series Rmu's are manufaciured of 3mm
stainless steel and contained insids sealed frame filled with SFé gas. The
welding processes of the stainless steel frame Is performed by use of rebot laser
technology, and thanks fo this, the gas leakage risk which is the most imporiani
issue in gas insulated Switchgears, is cimost completely removed by removing
the human affect.

BUSBARS AND CONNECTION ELEMENTS

The connections of the busbars inside the SF6 gas and between the
Switchgears are performed from the sides and the fransmission elements
designed by Ulusoy are manufactured by use of liquld siftcon injection
technoiogy.

The epoxy resin bushings and isolators used in LBSG series Rmu's are also
manufactured under the body of Ulusoy Elektrik and each part is subjected fo
routine pariial discharge test.

MECHANISM

The mechanism which runs on the principle of releasing of loaded spring force
provides the users with an easy instaliction and use chance and fo conduct
the processes more easily, The mechanical lifespan of the mechanisms which
can be installed by motors have been tested up to af least 5000 times opening
and closing.

CONTROL BCARD &MIMIC PANEL
Dus to its simple usage , easy and understandable mimic diagram, 183G series

Rmu's has a user friendly interface. Protection, measurement and conirol
elements have been placed ergonomically into the contre! board.




SAFETY AND OPERATION

An eastly understandable front panel has been designed so that operation is provided with a simple use ability.

Mechanical and elecirical interlocks are supporied with warning prints and the possibility of any incorrect manoeuvre in the
Switchgears and of access lo energised sections have been completely prevented,

it has become impossible fo access o the cable Conneclion Section without turning off the earthing switch.

Also, during « possible internal Are, dynamic and thermic impacts that may be subject to the operating staff have been
completely removed and this situation has been documented by means of the tests cared out by internaiional

accredited laboratories. Due to the fuse cases In the FLBSG type fused Transformer Protection Switchgears which offer a very

easy replacabllity, fuse replacement can be performed within seconds. ‘

Types LBSG 36 FLBSG 36 MLBSG 36 CB5G 36 LBSG24  FLBSG24

+  Rated Voltage (kV) 36 36 36 36 24 24

+  Rated current (A) 630 200 200-630 630 630 200

+  Short drcuit current (kA 1s) 16 16 16 16 21 21

+  Short dreuit current (kA peak) 40 40 40 40 82,5 52,5

+  Network Frequency (kV) 70-80 70-80 70-80 70-80 50 50

+  Lightning Impulse Withstand (k) 170-195 170-195 170-195 170-185 125 125

+  [nternal ArcWithstand and Class 16 kA 1S AF 16 kKA 1SAF - IAC-AFL16KA 15 21kA 1S AF 21KA 1S AF

+  Protection Degrees IP3X iP3X IP3X IP3X IP 3% IP3X




TESTS AND STANDARD3

All tests of LBSG series Rmu's for IEC 62271200 standard has been successfully completed in international accredited
laboratories and documented.

ACCESSORIES

CABLE TERMINATIONS & CONNECTORS;

The T & Ebow type cable connectors which are suitable for the A.B or C type bushings used in EBSG Series Rmu's are
manufactured by ULUSOY Electric and they offer o considerable saving of cost and fime when purchased together with
the RMuU's.

LINE. FAULT INDICATORS:

The Line Fault Indicators which are used In order to determine the cable failures in the fastest manner are offered optionally.

PROTECTION RELAYS:

The digilal protection relays, with auxiliary or self powered, with required funciions according to system requirements, can
he selected from different manuiacturers in fine with the demands of the end users.

SERVICE AND SPARE PART

alt parts used in LBSG series Rmu; including epoxy bushings, fuse tubes and silicon caps, are manufactured In Ulusoy Elekirk
factory. 100 % of the componenis used in our RMUS's are manufactured in house so that we can respond fo every Kind of
spare part and service requests, in & considerably shorter period,

Laterally Extensible Connection 5yg-
tem

Top Extensible Connec~
tion System




SAMPLE LAYOUTS




DRAWINGS & DIMENSIONS

i










INTRODUCTION

UBET series monoblock concrete substation kiosks, manufactured of BS-35 concrete according to according to international
standards, are the products which e designed for being used in secondary distribution systems up fo 36 kV for housing
purpose of modular Switchgears, disfribution fransformers , LV distribution boards and other medium vollage switchgear and
distribution equipments,

Ulusoy manufactured the first concrete kiosk in Turkey in the year 1997 provides the electricity energy distribution in Turkey in
harmony with the nature, aesthetically, reliably and in @ problem-free manner, with more than 25.000 concrate kiosks has
manufaciured up to daie, Being able fo manufactured in any colour and dimensions ranging from 2,5m to 7.2m: concrete

kiosks do not require any furiher instaliation and are in compliance with all standards without a risk of damage o the

adjacent items even in case of any internal ar occurred insids the substations, this property is evidenced by means of type ..
tests which cre periodically repeated and applied by independent accredited laboratories. Ty

GENERAL PROPERTIES

Kiosks generally consist of 3 sections:

High voltage swilching units section, Medium vollage distibution fransformer section, Low voltage distribution board
section

Each section has its own independent access doors and ventilaiion shades, It is possible to make configurations of
different doors and ventilation shades in order to find solutions for requests and for climatic properties,

Advantages of the System Conditions of Use
Fank-Foundation Section is suitable for the smallest bend- *Medium voltage distribution system
ing radius of the 34 kY single -core 240 mm? cable. It is not * Wind, solar and hydroglsctric plants
necessary to bulld o tank and basic section at the site. * Generator feeding units

* Transformer stations
+ max. operator safety in case of infernal Arc breakdown + Low voliage distribution boards

* Compact siructure

* Ease of fransporiation

* Unlimited solution facility on the projects

* tests and MV equipment assemblies made in factory
and much more




STRUCTURAL PROPERTIES

The design and manufacturing of the frames are considered for the maost difficult conditions in operation conditions and they
are conducted in consideration of pressure resistance and sarthguake calculations. the measurements of alf sections; the
necessary safety distances are determined in accordance with the recommendations of the manufacturers of LV switchgear
equipments and franstormers as wef as with the refevant specifications. 220 V ilumination facility is defaulf in the sections.

They are provided in accordance with [EC 60529, against access and contact in the energised sections of the stations,
against touching contact, dust and waterin mobile sections. Concrete kiosk s impermeable and ventilation panels are
manufactured with a rating of IP 43 protection.

In order to be able fo safsly camy the frame, it has liffing pins in four comers. The sections which are under ihe ground have
been coaled with biack insulating material. It is mounted on the ground which is prepared in accordance with the basic
delails given,

in the doars of ventilation panels section, wire cage is used for filtlering purposes, These panels are manufactured as a
rasistance against impacts which may come from inside or ouiside. We have different dimensions of deor preduction for use
in special projects.

The modular Switchgears inside concrele

Kiosk, intermediate divisions, doors , ventilation
panels, instaliation foundations ang all metal
assemblies have been connected fo potential
balancing busbar, Its connedtion tothe
external grounding system] of the
busbar is performed by the




The fank — foundation section for the UBET Type Compact stations is sultable for the smaliest bending radius of 1
X 240 mm? XLPE cable at 36 kV voitage levsl,

A




Operating Type !

Externally operated Type

Tests :

Kiosks are dispatched to the customers after performing the routine fests specified In the relevant standards and
spacifications,

Kiosks have type tests performed in CES| and tPH laboratories in order o demonstrate that they can resist to internal Arc
faftures that may occeur.

The behaviours demonsirated by ULUSOY Compact Transformer skations under earthguake loads have been examined by
Middle East Technical University Construction Engineering Department. Results have shown that a severe sarthquake would
not cause a problem for the safety of the buliding. Also it was sent hat the structure meets the collapsing criteria even under
the mast negaltive conditions. Ulusoy Transformer stations have been subjected to internal Arc resistance fest in IPH, CESt and
ICMET and it has successfully passed the test,

Protection Ciass:

The Voltage-camying and moblle sections are at the P35 protection Class against dust and water according to IEC 529,

« KIOSKTYPE Length Widih Height Setflement area (m?) Empty Weight {kg)
» UBETB25  2.500 2.500 3.550 6,250 ~10.000
» UBETB34  3.650 2.500 3,550 2,125 ~ 13.000
« UBETB43  4.350 2.500 3.550 10,875 ~ 16.000
+ UBETB&3 5.350 2.500 3.550 13,375 ~ 18.000
« UBETBé4 6.400 2.500 3.550 16,000 ~ 19.000

H

« UBETB72 7.200 2.500 3.550 18,000 22.000




nominal VOLTAGE
+ TYPE

+  MAXIMUM NOMINAL POWER (kVA)

»  CASING CLASS [AS PER [EC 62271 - 202)

*  INTERNAL ARC RESISTANCE (AS PER ACCESS A AND ACCESS B)
+  APPLIED STANDARD
PROCTECTION CLASS

12 - 36kV
UBET
1600
10
16kA-1 sn
[EC 62271 - 202
[P 23 {up to P43 optiondl)







HOLIMS MvTae
QYO HLIM
WYHOHOLIMS
SNICDLNO
80 -82 HANH

HOUMS Yvaua
avoT HLM
HYIDHILIMS
DNIWGONI
10 - 8€ HWH

20

@y

-ty

iy

h
’ “IBNVd NOLLOERILSIC A7

IR

¥0- BE HNEE

e e 3800

L

1550
o voltaa distribution

penal

sy
L
Luppding
- g

0 - 98 HINiE

m i
L e
Dualang,
“Bjuont

#0688 HWH

e

Ol
Bunieg
rymer)

| 10-BE HAH

I e A e 00—l

(UBET B72)




TENYd NOLLOSIASIA AT

amy
iRt paneduis.

Whipg TG proY
Z9« 88 HAH

D R Tl
Gy raSlEg
Gupfung
- Bupwm
10 - 96 HAH

135

(UBET B43)

10~88 HNH

E e L]

ﬁ*—wm——-.-—m——-j

“Dhwe NOUNBRUSIOAT

{UBET B43) RMUly




UBET SERIES CONCRETE KIOSK TRANSPORTATION AND UNLOADING INSTRUCTIONS

weight must be used.

*Please read the unloading

+Crane must be selected as

*NO matier how long the crane arm is,
+After fully placing the [ifting pins plac
with the crane ropes [chains).

*Place the kiosk onto the foundation in the foun
*The roofs of the kiosks can be removed

Kiosk Type Din?::::ﬁg ?;:a:: L
- UBETB25 2500 x 2500
- UBETB36 2500 x 3650
*  UBETB43 2500 x 4350
. UBETB53 2500 x 5350
+  UBETBé4 2500 x 6400
. UBETB72 2500 X 7200

dation french prepared without shaking,
¥GU can remove the roof by using roof eyebolts,
- lifting and using instructions inside the kiosk.

Excavation Dimenstons

(WxLxH)
3500 x 3500

- 3500 x 4600

3500 x 5300
3500 x 6300
3500 x 7400
3500 x 8200

per the weight of the concrete kiosks and cranes with a minimum capacity of two times the kiosk

remember that the manoeuvre ability and fransportation tare of the crane will decrease.
ed inside the kiosk info the evebolt holes located af four edges of the kiosk, connect them

Concrete Foundation
Dimensions (W x Lx H)

3000 x 3000
3000 x 4100
3000 x 4800
3000 x 5800
30006 x 6900
3000 x 7800
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DEFINITION

UNBET Series underground Transformer stations are package substations which ore operated from Inside and located underground
for medium voltage substation requirements where the population is very dense and where an area designation is not possible
in urban stations for a fransformer substation, # has a monoblock structure which can contdin various MY Electricity distrilbution
configurations and 2 pieces of 36 kV 630 kVA fransformers and boards. in the underground Transformer stations which are
manhufactured as mohoblock as per the international standards; BS35 concrete has been used in frame seciion and B340 concrete
in ihe roof. Also water impermeability property was provided with kiosks in due diigence and the necessary impermeabiiity tests
have been carried cut.

They are designed sultable for piacing in parks and gardens, avenuss, traffic islands or any other place where thers is a space for
2 vendilation poles only, ready to make on-site installation.

GENERAL PROPERTIES

+ Supporied concrete monobicck frame with independent caps, ventilation sysiem and inputs
* MV switching devices with complete gas insulation (RMU)

« MV/LY fransformers @ 1 or 2 up to 36 kV
«Low voliage Board

MV and LV dirsct cable connsclions
*Grounding circuit

«[fumination and supplementary services



ADVANTAGES

+ Excelleni environmental harmony,

« Monoblock design,

«Water impermeabifity,

sTrouble-free operation under every kind of
environmental conditions,

+ Resistance under high moisture rates,

+Low operalion cost,

+UUse of equipment with no or litfle maintenance
s usage of matericis proper for standardization
»Fast project engineering,

»Serial production and short delivery periods

+ Alternative options,

sTurnkey delivery solutions.

CONFIGURATION TYPE: UNBET - TYPE]

+ 1 transtormer up to 1000 kKVA
+1 Incoming - 1 Qutgeing - 1 Transformer Protection Funciioned

MV Switchgsars
+1 Low voliage board

CONFIGURATION TYPE: UNBET - TYPE2

+ 2 fransformers up 1o 630 KVA

+1 Incoming - 1 Quigoing - 2 Transformer Protection Functioned
MV Swiichgears

+2 Low voltage boards










DEFINITION

USAC series sheet metal kiosks are manufactured by use of hot dip galvanized plates in order to provide the casing of various
slectrical squipments such as Medium Voltage Switching elements, Transformers, Low Voltage Distribution Boards, UPS's and

Generators.

Sheet Mefdl Kiosks which can be manufactured in any dimensions offer various opfions In line with the customer neads such as
highest level of isolation, natural fan, Hlumination, air condition,

Manufactured in modvlar structure, it Is very easy to make an addition or replacement in case of a fdilure in the sheet plate kiosks,
At the same time, by means of the modular systems, various ranges of sizes of stalions can be established up to 40 meters of width
and 5 meters of depth, With its imitless colour and dimension options and ease of franspertation due toits light structure, our sheet
metal kiosks are safely used In more than 10 countries particularly in Turkic Republics and Middle Eastern Region.
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DEFINITION

Being the first ocal MV cable fermination manufacturer of Turkey; Ulusoy Elektrik performs the design and production of the
cabie terminations which are designed for Medium Voliage cable connections and of the railway cantiiever sefs.

ail type tests of the straight, L and T type terminadions which are manufactured by use of liquid silicon injection technology
which is the meost resistant raw arficle of the world in terms of MV cable terminations, have been jested separatsly for each
type in infernationally accrediied laboratories. With the lack of requirement of an additional installation matericd, much longer
lifespan, superb resisfance against water and solar rays; i is a top class material which is preferred to its heat shrinking
equivdients. You can aceess 1o the detdils of the product selection fables, kit contents and speciad solutions for different
applications by getting in contact with one of our sales representatives.

Push-on Type Indoor and Outdoor Terminations

UTI-24 & UTO24 12-24kV Indoor and Qutdoor UTi-36 & UTO34 30-40,5kV Indoor and Quidoor Termi-
ferminations . nations
Different types which can be used in the cross-sec- Different types which can be used in the cross-section
tion range of 25-400mm?2 suitable for voltage levels range of 25- 00mm? suitable for voltage levels of

of 3,3-24kV 30-40,5kv




Screened Seperable Cable Connectors

V36 TType
Connector

Bolted type
svifable for C
type Bushings at
30-40,5KV
voltage levels

V24 TType
Connector

Bolted type
suitable for C
type Bushings at
3,3-24KV voitage
lavels

LSA-24 Eibow (L)
Type Connector

Plug-in type
suitable for A
type Bushings at
3,3-24KkV voltage
levels

15-24 Elbow (L}
Typs Connecior

Plug-in type
suitable for A
type Bushings at
3,3-24KV voltage
tevels

LSA-36 Elbow (L)
Type Connector

Plug-in type
suitable for 8
type Bushings af
30-40,5KY
voltage levels










DEFINITION

In railway systems, in line with the needs of today, the production of the compeasite silicon isolators which meet the mechani-
cal loads and provides electrical Isolation, in accordance with the requirements in 25kV AC system as per IEC 61109 and [EC
62217 slandards, They are manufactured with sensitivity with superb features in terms of quality, reliability and resistance and
delivered to the customer after canying out quality control tests by use of state-of-the-art technology methods.

Cantfilever sets, in line with the demands of the user, are manufactured to be installed in various types as per various pipe
lengths and project details. In all of the cantilever sets, LSR silicon compuosits isolators are used, the designs and dimensions of
the connection parts can be offered in a flexible spectum In accordance with the geometry of the rallway lines in customers'
projects.




CANTILEVER SYSTEM COMPOSITE ISOLATORS

-Up o 3 times low weight comparing to porcelain isolateors,
~ High resistance against environmental conditions such as UV lights, ozone and moisiure,
- Due to its hydrophoby [does not retent water) feature, it does not retent dirt and no need for cleaning,
- Ability to operate in a wide femperature range {-50°C +80°C},

- Higher resistance against discharges and leakage cumrents.

- Requirement to fighter support structures, low transportation, installation and packing costs.

TENSION INSULATOR POST INSULATOR




The end securing memisers of our cantilever system isolators are manufaciured in the form of forged aluminium, casted
aluminium, forged steel or casted steel depending on the load they will camy and on the requests of the user.

L3R type liguld sifcones are used in the aesthetics secfions of ourisclators. The major advantages of the LSR type liquid silicones
cre;

- Very good aging resistance and resistance to alr conditions

- Very goed hydrophaobic behavicur {does not retent water) and very good dislectrical resistance under a wide temperature
range.

- Very goed fracking, arcing and burning resistance,

- High Stability and fliexibifity in low temperature.

Also, it comes info prominence during the preduction, with its sugerb properties such as fast hardening, high liquidity and
ability o work with full aviomation.

CANTILEVER SETS CONNECTION PARTS

Canfiiever system connection paris are manufactured in accordance with various pipe lengths and cantilever system
geomstries.

Number Number 2. ' Njumber ) Number 4 -
L Cantllever || | Cantllever ., & .- R

Fitting Rotating clevls - " j| Fitting insulator for 55mm || Fitting insulator for 70mm{| Fitting Aluminium tube ;-
AT tube © tube T

Number |5 . T I Number | 6 . Number 7 s Number |8
Fitti Messenger wire support Hook clip for support {[ . .. : . . -
itting clamp Fitting tube Fitting Pipe Plug Fitting Eye clamp




Number Number 11 7" Number |12 Number |13
. . -~ E.ye'_ciér.np' - - Eye clamp for
Fitting Fitting Fitting for support tube Fitting windstay

Number Number

Number

Fitting

Fitting Stg__ac_fly_ arm sﬁpp@rﬁ

Fitting _.Wir_).d_étay

AUTOMATIC TENSIONING DEVICE

T

TECHICAL DATA

Maximum tensioning force

Mechanical gain reduction

ratio

Permissible lenght varia-
tion of tensioned contact

wire and catenary wire

Weight

Ambient temperature




ULUSOY ELECTRIC’s praducis are being ufilized in mare than 40 counturies M.V, electricity netwarks in 4 confinents, Following
reference list is given for basic information, for a more detailed reference list please contact one of our sales representative,




NORTH CIL COMPANY 5003 PROJECT 2013 IRAQY
LAVANTABLO LTC 2009-2011  IRAN

SAM ELECTRIC 2010 IRAN

IRAN TRANSFO REY CO, 2011 IRAN

PERSIAN TAJHIZ TABLO 20m IRAN

AS|A BEHIN BARQ Co. 2012-2013 IRAN

GAMA POWER SYSTEMS COMBINED CYCLE POWER PLANT 2009 IRELAND

ICET INDUSTRIE SPA 2010 ITALY

JCET INDUSTRIE SPA 2013 ITALY

ETELEC Enteprise des Travaux d'Electricite 2012 IVORY COAST
SWITCHING STATIONS EDCO 2012 JORDAN

DIS| WATER PROJECT/EDCO 2012 JORDAN

NEW AQABA PORT PROJECT/EDCO 2012 JORDAN
MA'AN DEVELOPMENT KEY STATION/EDCO 2012 JORDAN
COMPLETE 33/3.3 kV PREFABRICATED SUBSTATION /EDCO 2012 JORDAN
GAMA POWER SYSTEMS 2012-2013  JORDAN

33 kV PREFABRICATED SWITCHING STATION/ EDCO 2013 JORDAN
BURHANI ENGINEERS LTD. 2009 KENYA

MEPEC SAL 2009 LEBANCN
SHAFT SARL 2011 LEBANCN
YENER CONSTRUCTION 2009-2011  LIBYA
ISTANBUL ENERGY 2009-2010  LIBYA

GOLD ENERGY 2010 LIBYA
SOMELEC- SOCIETE MAURITANIENNE D'ELECTRICITE 2013 MAURITANIA
AR-AY ELECTRIC 2010 NIGERIA
AK-AY ELECTRIC 2011 NIGERIA
NAIRDA LTD 2011 NIGERIA

AKSA ENERGY 2011 NORTH CYPRUS TURKISH REPUBLIC
ELPARTS ENTERPRISE 2011-2012  NORTH CYPRUS TURKISH REPUBLIC
KIBTEK ITAM7 &8 MV SUBSTATIONS/KIYMET TRADING 2003 NORTH CYPRUS TURKISH REPUBLIC
M-TECH MULTI TECHNOLCGY 2011 PAKISTAN
EPLS.A.C, 2013 PERU

PLENITA PROJECT / TRANSELECTRICA 2012 ROMANIA
ROSPOL ELECTRO+ LD 2009-2012  RUSSIA

PMS INTERNATIONAL $.L./ENVEX 2012 SPAIN

BABEL TRADING CO 2008-2010  SYRIA
PHOSPHATE MINING PLANT {KEY TURN) /C.P.G [PHOSPHATE DE GAFSA) 2010 TUNISIA
TUNISIENNE DES INDUSTRIELLES ENERGETIQUES 2011 TUNISIA
AUTOMATION SYSTEME {A2S) 2013 TUNISIA \.
ASHGABAT HOUSING PROJECT /KAYI GROUP 2008 TURKMENISTAN \
INTERKON AYD. SIS, 2011 TURKMENISTAN
TURQUAZ INC. 2011 TURKMENISTAN
ISTANBUL ENERGY 2011-2013  TURKMENISTAN
MERKEZ PROJE 2012 TURKMENISTAN
OGUZ GROUP 2012-2013  TURKMENISTAN
SDO WORLDWIDE 2013 TURKMENISTAN
BERKUT FOREIGN TRADE 2013 TURKMENISTAN
ELTE ELECTRIC 2013 TURKMENISTAN
ELECTROPROGRESS LTD 2009 UKRAINE
SOYUZ CONTINENT 2010 UKRAINE
CAKIR CONSTRUCTION 2013 UZBEKISTAN
DEMKA FOREIGN TRADE 2013 UZBEKISTAN

AWLAD ABUHASSAN/ PEC YEMEN 2013 YEMEN




AVESCON ELECTRIC
JUBAILE BROS, SAL
ALGIERS CITY NETWORK /SONELGAZ

OUED DJER DAM PUMPING STATION /ABB AG GERMANY

ALGERIA NETWORK SONELGAZ SDE

ALGERIA NETWORK SONELGAZ SDA

ALGERIA NETWORKS

ALGERIA NETWORK [KAHRIF} /SONELGAZ

ALGERIA NETWORKS / CEVITAL

220/60/30kV BATNA SUBSTATION /SONELGAZ [SDE)

ALGERIA NETWORK {SKMK) /SONELGAZ

ALGERIA NETWORK (CAMEG) /SONELGAZ

20D GOLD MINE /STERLITE GOLD LTD

BAKU HOUSING PROJECT /KAYI GROUP

TURKISH EMBASSY IN BAKU /TURKISH FOREIGN MINISTRY

YAMAKOGLU CONSTRUCTION

REGIDESO

CITY HILL HOTEL

NORELCO OY

CAHORS GROUP

SOVEMA

BTS TEXTILE FACTORY

HICC COMPANY

PRISTINE ENG. SERVICES

CV INTERTECH

BAGHDAD CITY NETWORK - 30MV PROJECT/BAGHDAD NATIONAL ELEC. CO
BAGHDAD MAXIMUM SECURITY PRISON /U.S. ARMY CORPS OF ENGINEERS
PINTA GROUP

U.S MILITARY CAMP DIAMONDBACK /U.S. ARMY CORPS OF ENGINEERS
U.S. ARMY CORPS OF ENGINEERS CAMP /U.S. ARMY CORPS OF ENGINEERS
U.S MILITARY BASE TIKRIT DFAC #3 /U.S. ARMY CORPS OF ENGINEERS
DOHUK DORMITORY REHABILITATION CENTER'/U.S. ARMY CORPS OF ENGINEERS
AL-ASAD AMERICAN B1 AIRFIELD SITE /KBR HALLIBURTON

KIRKUK CITY NETWORK /KIRKUK NATIONAL ELEC.CO

ERBIL CITY NETWORK

NORTH OIL COMPANY/BABASARAPHA SUBSTATIONS

AL NAJAF 2x123MW POWER GENERATOR STATION /IFC JORDAN

BASRA PORTS AUTHORITY

BABEL CITY NETWORK

ENKA /ERBIL. COMBINED CYCLE POWER PLANT

BURJ BABIL COMPANY

NORTH CIL COMPANY/POWER HOUSE PROJECT

UNIVERSAL ACARSAN

IRAQ THE MINISTRY OF INDUSTRY

MINISTRY OF ELECTRICITY / AL BlLAL GROUP INTERNATIONAL

INFOCOM LTD.

DSG CANUSA

SHOPPING MALL SAMARQAND

TASHKENT STADIUM

WAYREX LLP./TASHBRUNNENTEX

WAYREX LLP./TASHBRUNNENTEX

2012
maz2
2008
2008
2008-2009
2009-2013
2010-2013
2010-2011%
2010-2011%
2m
2012-2013
2013
2007
2007
2007
2013
200
2012
2012
2010
20112013
2007
2013
2010-2011
2013
2005
2004
2006
2007
2007
2007
2007
2007
2007
2008
2008-2010
2008
2009
2011-2012
2012
2012
2012
2012-2013
2012
2003
2012
2010-2013
2008
2008
2009
2010

AFGHANISTAN
AFGHANISTAN
ALGERIA
ALGERIA
ALGERIA
ALGERIA
ALGERIA
ALGERIA
ALGERIA
ALGERIA
ALGERIA
ALGERIA
ARMENIA
AZERBALJAN
AIERBALJAN
AZERBAIJAN
BURUNDI
BURUNDI
FINLAND
FRANCE
FRANCE
GEORGIA
GEORGIA
INDIA
INDONESIA
IRAQ

IRAQ

RAG

RAG

RAG

RAG

RAG

IRAG

RAG

IRAG

RAG

IRAQ

IRAQ

RAG

RAQ

RAQ

RAQ

RAQ

RAQ

RAG
UKRAINE

UNITED KINGDOM

UZBEXISTAN
UZBEKISTAN
UZBEKISTAN
UZBEKISTAN



AQ-F215 Npepnara MoflyfHa cUCTeMa 3a 3awuTa ¥ YNpapneHe, KbleTo ¢8 U3UCKBAT TOKORA 1
HaNPEIKEHOBY SALLMTY, 38EAH0 G TBNHO M3Mepaae. HanuuHI ca A0 TpY ONLIMCHATTHI B/ unn
KOMYHVMKALMOHHY NNATK, My No-oGiuMpHi NPUNOKEHHA 38 MOHWTGDUHN I YTIpaBRER!eS. AQ-F215
KOMYHUEMPA NOCPEACTEOM PA3NUYHI NPOTOKCM, BKAIDUMTENHO |EC 61850 CTAHAGPT 23 KOMYHUKaLMA 8

NoaAsTaHYWE,

S
HE sy

ol
<

JauHTAM (rYHKEHN

- 3-thasna MT3, 4 cTenand ST, DT unw

IDMT (56/51)

3emHa 3atmTa (MyBcTe.), 4 cThnana INST, DT

vk IDMT (50/61N)

- Mocovra MT3E, 4 crunana [NST, DT wnu
IDMT {67)

- {locouna 3%, 4 crenana NST, DT unw IDMT (67N)

- [lpexcoHa 33 (B7NT)

- ¥apm, MT3/Gnoxipopka, 4 CTenana
INST, DT vnm IDMT {60/54H, 68)

- Tokos HeBanaHc [ ripek. NPOBOAHMK, 4 CThN&Na
NST, DT unu [DMT 46/46R/46L

. BucoxalHucKo-umnenakcHa orpaH, 33 / audep.
saLmTa 38 kaben * (B7N)

- TepmudHa 3auguTa 3a kaben {(49L)

- Maxc. Hanpex., 4 cTenanaINST, DT unv IDMT (68)

Mus. Hanpes., 4 crbnana INST, DT unu [DMT (27)

3emMHa HANPEX: 3AWMTA, 4 cThnana INST, DT uau

IDMT (59N)

. WaKc. Hanpesk, npapa/obp. nocnegue., 4 crenana
INST, DT wnu [DMT (47}

- Bexrop cxox, 1 crenane (78) Makc/muH. wecTeTHa,
8 crenana INST unm DT (810/81U)

. CTenoH Ha WaM, Ha yectoTa, 8 crenana ST, DT
wnn IDMT (81R)

- Maxe. /M fOBpatHa matHoot (32/37/32R)

- YPOM (B0BF/62BF) . /
- Abrosa saura (uyf (ﬁoAqu? RC) )
R 8 il
3;’ / P py /
’ s

A

s

AQ-F215 YcTpoWcTRO 3allTa Ha M3BO

{izmepeane W MOHUTOPUHT

- danpe vi 2emnn Toxese (L1, 1IL2, 183, 101, 102)
- Hanpewenwe (UL1-UL3, U12-U31, LD, 85)

- Tokosa v Hanpexerona THD v xBpMoRALM (a0
31em)

YacroTa {f)

towkoet (P, Q, § PR

Ekeprin {E+, E-, Eq+, Eq)

- W3Hoceane Ha npexseead (CBW)

- AsapueH peruetpatop (3.2 kHz)
Cynepsuans Ha TT (CTS)

ItoBpeaa & npepnamen {VIS)

- Cymepeitiva Hawsn, epwa (TCS)

.

’

Ynpapnexise

- Hontponupauu obektn: B
- Synchro-check {25)

- AMB {79)

- Bnox. npu cTyRes cTapT

- Noruka npy e, Bfy K.C.

« B rpynAn HACTPOTKY

Kapnyep

- TekoH BXOACBE: D
Hanpexerosl BXOA0BE:. 4

- Ludbposst exopose: 3 (cTaHpapTHi)

- Wyxopum peneral 5+1 {crana,

&
OPUIRHAIA |

Onuu (3 cnoTa)

- Onu, LwdposH BxcgoBe: +8/16/24
- Onu, yuepposn naxepu: +6/10/15
- [Bvropa sawmTa {12 censopa +2xHS0 +BY)

- 2% mA sxopa +8-8 X RTD Bxoga
KomyHvkaLmonHa cpeia (nocodana aony)

3anut Ha cebrTHA
- EHepro-Heaagr. asapyeH pervctpatop: 100
. EHepro-Heaap. sanuci Ha cxOurus: 15000

Komynukanmwos Ka Cpeag

« RJ45 Ethernet 100Mb (npeper nopT)

. RJ45 Ethernet $00Mb and RS 485 (aapeH nopt)
- Double LG Ethernet 100Mb {onwna)

- RS232 + serial fibre PP/PGIGPIGG (onuwn)

CTaHﬂapTHH I‘.'OMVHHK&LLHOHHH RPOTOKONH
- [EC 5850

- IEC 60870-5-403/101/104

- Modtus RTU, Madbus TCP/IP
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TexHMecKU OaHHN

XAPOYEP

Wamepk. xaHanw/ T7
BXOLCBS

Tpu Epor thastu Tokoee, EquH 3@ 38MeH
TOK ¥ BAUH 38 YYBCTBUTEREH I8MEH TOK,
Ot net oTAenHH TE Bxofa,

t:asHip YokoRH BX0aa (A,B,C)

Hom, Tox In

BA {kondhurypupyem 0.7A... 10A}

TepMUIHE YCTORURSOCT

J0A npopbrRHTENHO
100A 3a 10s

500A 3a 1s

12604 38 0018

Q6xpar Ha HamepeaHe Ha yecToTaTa

o7 BHz Ao 76Hz dhyHa., po
3tmu xapw. Tox

OBxBaT Ha KsMepsaHe Ha ToK

25mA,...250A(rms)

I'peilka fpy usMeppane Ha ToK

G.005xin..4xin < £0.5% anu < £15mA
4xln,.,20%In < 20.5%
20xIn...50xln < £1,0%

Fpellka npy UIMepsate Ha bren

<101 °

Komecymauus {50Hz/60Hz)

<Q1VA

CraknapTeH Bxon sa semal 7ok (1047

HomukaneH Tok in

1A (kondmrypupyess G.2A,,,104)

Teptsiba yeTolunsact

25A npoaLmKMTERHO
100A aa 10s

5004 sz 1s

1250A 2a 0.01s

Of6xaaT Ha HaMBPEAHE Ha uecToTa

oT 6Hz 1o 75Hz dbymg., a0
3ew xapm. Tox

OBXBAT HA U3MEPBaKS Ha ToK

2mA...150A(ms)

Fpetika npu UamepsaHe Ba TOK

0.002xIn...10xIn < 20.5% uny < £3mA
19xn...150xin < 20.5%

[poiKa NP MaMepBaHe HA bIoA

<#0.1°

Koscymauna (50Hz/60Hz)

<0,1VA

HyscTenrenes exop 38 seme Tox {102)

HoMudaned Tox In

0.2A {koHcurypupyesm 0.2A...10A)

Tepmuuda yeTofiussosy

254 npogtauERTeNHO
10DA 23 10s

5004 3a 1s

12504 3a 0.01s

QO6XBaT Ka WaMepeale Ha YecToTa

or 6Hz po 7&Hz hynaamesrranio, go
3By XapMoHUYEH ToK

O8Xear Ha HIMSPBAHE Ha TOK

G.AmA., T5A(rms}

TpeLwka Npy KaMepsane Ha TOK

0.002xIn.,.26xIn < £0.5% wnu < £0,6mA
25xIn... 275200 < £0.5%

pellka Npy MsMepBaste Ha BILA

<#0,1°

potika npy HikepBaHe Ha HanpeseEH e

0.01.. 480V < £0.2% uav < £10my

Mpewka npy HaMepeake na LIk

< 0,5 rpagyca

<0.02vA

KoHeymauus (50Hz/60Hz)

Knenna kywa

Makcumanes AraseTkp Ha NPOBOAHWKA:

Lian unu yeykan aipoeogsuk

Phoenix Contact FC 5% 8-STCL1-7.62

4mm2

NomomBo 3axpaHBaHe

HomunanHo aaxp, Hanpexenue

85... 265VW{AC/DE)

Kancymalua

<TW
< 15W

Makenmante paspetiteHo speMe
He npextceaHe

< 160ms npr 1410VDC

DC ehcTapka

<156%

Maxkcumaner AWEBMETLDP Ha NPpoBCAHUKA,

Lisn unu yoykan npoBeiHK
Phoenix Conlact MST82,5-5,08

2.5mm?

HomuHando saxp. Hanpexenye 18...72VDC
Korcymat|ug <TW
< 16W

MaXcuManHo paspeiieHo Bpeme
Ha npeKueaaHe

< 150ms npy 110VDC

OC choraska

<15%

Krnemsa kg 5

MaKchmaneH AUameTsp Ha NPoBOLHUKa:

LA unh yoykaH npoBogHuUK
Phoeaix Centact MSTBZ,5.5,08

2.56mm?

Lindpoeu Bxogoee

How, aaxp. Hanpesenie

5...285V(AC/DC)

Koucymauns (50Hz/60Hz)

<0 TVA

Kneasen Bnok

Markciianey AHRMETBLP Ha NPoBOAHKEA:

AN uAK yoykaH mposogHuk
Phoenix Gonlact FRONT 4H-6,35

2Ly Al PR eHDH BXGA0

VismepraTeriuy kananu / HT Bxogose

4 mem?

OB yenvpu otgentd HT sxogone,

Hanpeskenoay Bxogose {1, Uz, U3, U4)

OFxpay #3 MAMEPEAHE Ha Hanpaseie

0.01...480.00V (RMS)

Teptnika yoToRuusocT

G30VRMS npeawbrkurento

OBxaar Ha uaMepeaHe Ha yectoTa

0T 8Mz go TEHz dhyHgameHTanHo, no
3180 XapMOHKYHO HENpeXeHie

MNpar ka aapat,
Npar Ha Braep,

Codbt, kohd: 5...240V, sTwixa 1V
Codr. kondy.: 6...240V, cTbRka 1V

Yecrora Ha ckaHupaHe

5ms

JaKscHeHne npy 3apab,

Copr, koxch.: 0...1800s

MNonspurar

Codt. Keudr.: Hopmanho ors, /
Hopm, 3are.

Tok Ha yTeuka

2mA

HKneitHa 1yvis

Makchmanet AUaMeTLp Ha NPoBOAKKKA:

Usn uny yeykan npeaon i
Phoenix Contact MSTB2,5-5,08

2.6mm?

R e e L T B T I S PR oA R




UudpoBu nsxonm

Monspurer

Codryepho kondh., Hopmanuo
areopet { HopmanHo aatacped

Mazepwan Ha kouTakia

Filnea kyi -

MakcHManaH ANaMeThp Ha NpoBOAKMKE;

Lian unu yeykad npoBogBiK
Phoenix Contact MSTB2,5-5,08

2.6mne

Twn nopt

Hom. aaxp. HanpexeHue 265V{ACIDC) Tun nept Mega Ethernel RJ-45
DNpepsnuuTensy Topap SA Bpoi nopTose 1 6p.

Toeap 3a 0.56s 30A . MpoToxoa Modbus TGP, DNP 3.0, FTP, Telnet,
Topap 3a 38 164 IEC 81850, IEC-104, NTP

Haxn, cnocobuoer, DG (L/R = 40 ms) CHKOpOGT Ha RpeRaBEHe Ha AaHHU 100 MB

fipk 48VDC 1A

npw 110 VOC 0.4A CHCTeMHa UHTErpaLmMa Moske Az Ce WINoH3Ra 58 CHCTEMHM
Api 228 VDC D.2A nPOTAKeNK 1 33 nporpamupaue
Bpeme Ha aapaborsaHe &ms

Mea RS-485

Spoii noprose

1 6p.

fipoTekon

Modbus RTU, DNP 3.0, IEC-103, IEC-101,
SPA

Copoct Ha npegaeate Ha faHHk

65580 kBfs

CuyicTemRa uHTer paL|in

Tun nopt

NpoTOROAN

Moxe fa ce usnansea 3a cHCTaMHK

LG chuBpo-onyuden

Gpoit nopTose

2

How. saxp. Hanpexese 266V(AC/DC)
fipogLmkvrenss TORap 5A

Tosap 3a 0.5s 30A

Tosap 3a 3s 16A

Wakn. enocofinacy, DC (LIR = 40 ms)

npk 48VDC 1A

npu 110 VDC 0.4A

npu 220 VDC 0.2A

Bpame na aapaloteake &6ms

Mpetoxon

Modbus TGP, DNP 3.0, FTP, Telnet, (EC
81850, HSR, PRP,1EC-104, NTP, IEEE 158@

fNenapyirer

GCodhityepso xoH@.; HopmanHo
areopeH / Hopmanuo saTRoped

CKOpOCT Ha NpejasaHe Ha JaHiy

100 MB \

Marepuan Ha KoHrakTa

Knema gytir

MaKcHI4aneH ANaMeTsP Ha NPOBOAHIKE;

-1 Lisn uny yeyKas npoBogHUK
hoenix Contact MSTR2,5-5.68

2.5mm?

Epoft kaHanu

8 RTD #nu 2mA + 6 RTD

CHoremHa vHTerpauvs

T#n nopt

Mose aa ce KARDNIBA 33 CHOTEMHW

npomxonu .\

Cepuen onTudeH # RS 232

Bpoil nopToae

2

fiporokon

Modbus RTL, DNP 3.0, JEC-103, JEC-101,
SPA, IRIG-B

CxopocT Ha npeganaHe Ha AaHHK

66580 kB/s

Tuncerzop

PT 100, PT 1000, Thermocoupler K4, T.5

TunceLpasare

2i34-wire

KomyHUKaUuUOHXHK rnopToBe

Tun nopt

Mag Ethernet RJ-45

CucTemMHa UNTErpaLa

,D.ucnneu

Maoe fa ce MIRON3Ba 3a CHETEMEY
npoTokond

Lce 320)(160 (93. T X 58 5 mm)

Nporpamupyemy LED-cse

16 {3enexo / KbunTo}

Epafi nopTose

16p,

MpoToron

PC-npotosos, FTP, Telnet

CKOpPOCT Ha Npejzsase Ha JaHHK

100 MB

CueremHa UKTErpauma

He momke A8 ce U3N0N3asa 3a CUCTEMRI

NPOTCKOMNM, CAMO 38 nporpamMipaHe




OBxBaT Ha UAMEPRAHE Ha YecToTa

Fpeluka

BAHE

6...75 Hz dpyma., ao 31
XAPMOHKK TOKGBG # HANPRXEHKA
10 mHz

Wauepeane Ha mousect P, Q, §

YecroveH obxsar 6...75 Hz
1 % or ¢r-ra un4 3 VA BTOpHYHO

peluka
WUsmepeane Ha exepris YecToTeH obxear 6...76 Hz
Cpewsxa {EC 62053-22 class 0,55 (60/60Hz) no

cTaHaapT
IEC 82053-22 class 0.25 (50/60Hz) ontika

{BX Koaa 32 nopryka)

3ALLKWTHY OYHKUMHU

TOKOBM 3alUMTHU BYHKLIUW

BX0jjHK CHIHANN

Bxoanu senudmnsy

3apaberaate j' :

Gytif. Pasku Toxose ©uecToTa, RMS

#3N0AIBaHN BENHYMHU

KomnoHaHTH ¢ 0Bp. noecnegos, 12pu
Otdocutenes keaaane 241

C¥-T1 Ha zapab.

0.01...40.00 x In, cTunka 0,01 x In (12pu)
1.00,..200,00 %, cTraka 0.01 % (121}

MuH, thazer Tox (aowe 1 or
thaaure)

0.01...2,00 x In, crenka 0.01 xn

pelka
Crapy i2py
Crapt 1211

+1.0 %I2SET o7 £100 mA (0.16...4.0 x IN}
+1.0 %I28ET / 1SET or 2100 mA (0.10...4.0
X 1N}

Bpeme ka 3apeBoTaaHe

Bpeme Hesas. dyHKLMA, obxsat
Ha HacTpolika 8o BpeMe

0.00,,,1800.00 5, cThnka 0,006 5

fpelka
Bpewme Heaas, (im/iset otH, »1.05)

1,0 % or 30 ms

[DMT ractp. Ha sapa6. (ANSI
FIECY

0.02...1800.00 5, ¢venka 0,001
napametsbp

IDMT napam. Ha Hactp,
k Bpeme nacrp, IDMT
A 1DMT KoHeraHTi

B IDMT Koreranta

C  IDMT Kokcranta

0.01...25.00step 0.01

0...250.0000 crufikg 0.0001
0...8.0000 orenka 0.0001
£.,.250.0000 cren%a 0.0001

Tpetlixa

IDMT speme 3apab.
1DMT muH, Bpemesapat,;
20 ms

+1.6 % unu 20 ms
20 ms

MurvoeeHo spene Ha aapal,

Bpeme Ha cTapTUpare npu
MmurKes. sapab, (uaxn.);
{imfizef ceoTHOWeEHNE »1.05)

<70 ms

Pecer

CHOTH, Ha 8b3Bp.

87 % OT HacTp. Ha sapal.

HacTp. Ha Bpewme Ha pecet
{pewna; Bpeme Ha pecet

0,010 .., #8000 5, crenka 0.005 s
1.0 % uan 135 ms

Bpene Ha peceT RPW MUMHOBEHS
sapab..

<50 ms

BXOAHU TOKOBY BENUMIAHY

Pazed Tox TRIMS max (31 xapuoHwk}

Bpeme koHeTanTa 1

1

CT-CT Ha BpeMa KoHGTaHTa

0.0...500.60 min, cTwhka o1 0.1 min

CepeuaeH taktop (max npevca.)

0.01.,.5.00 cvunka 0.01 x In

TepmuueH Moaen

OxonHa Temn, {Hacp. -60.0 ... 500.0
rpagyea, crenxa 0.rpagyea n RTD) Tok
0Bp. nocnepon.

Temnepatypk H& TEPMUIHE

Wabupaemn rpagyen § uan F

pennvKa
Haxogu Anapma 1 (0.,.150% crbnka 1%}

Anapma 2 (0,..150% cronka 1%)

Tepm, nakn, (0...150% cronka 1%)

Bpene (0,000.,,3600,0005 cranka

0.005s)

Pectapr (0...150% ctunka 1%)
I'pewka : 2
Crapt +0,6% aT HACTR, CT-CT Ha 3apad.

Bgeme sapab,

25 % unn # 500ms

3 e * DHOBA o

BXORHM CUTHEMR 5

BxopHW BENUHKMEH

byHg,. Gazs TokoBe ¢ vecToTa, RMS
tasu Tokose TRMS
GaHy Tokese peak-to-peak

Japaborsane

G771 Ha 3apab,

£,10...40.00 x In, cTvrxa 0.01 x In

[pewxa
Tok

10.5 %ISET nnu £15 mA {0.10...4.0 x IseT)

Bpeme Ha aapaboteane -

Bpeme Heaas. dyrkyun, oBxeBart
Ha HacTpalika no speMe

0.00...1800,00 s, cTunka 0.005 8

Mpewxa
Bpeme Hesan, (Im/lset ratio > 3)
Bpeme Hesas{lmfsel rafio 1.06...3)

+1.0 % wunm 220 ms
£1.0 % nnK 30 ms

IDMT naetp. #a sapab.
{ANS!/ IEC)

0.02...1800.00 s, cTuRKa 0.001 x
napamersp

IDMT napam, Ha wacrp.
k Bpeme Hactp. IDMT
A IDMT KeHcrantu

B [DMT Keucranta

G IDOMT KoucranTa

0.01.,.25,00slep .01

0...250.0000 crbnka 00001
0,..6.0000 orenka 0.00C1
0...250.0000 erehxa 0.0601

pelka

IGMT Bpeme 3apat,
{DMT MnH. spemesapab.;
20 ms

£1.8 % unu 20 ms
+20 ms

MurHoBeHo Bpee Ha 3ppal.

Bpewe Ha craprupatie npu
MArHeB, 3apat. (Msxn.):
({Imfisel ralio > 3)
{Im/iset ralio 1.05...3)

<35 ms {TnwuHo 25 ms)
<50 ms

Pecer

CwoTH. Ha BLIBP.

97 % o7 HacTp, Ha 3apalb,

HacTp. Ha Bpeme Ha pecer
pewra: Bpeme Ha peceT

0.01¢ ... 10.000 5, cTwnka £.005 &
£1,0 % unu £33 ms

Bpetse Ra peceT npu cTapT U

SmnAnona penaf | . [T

<G0 ms




BXOfHH CHIHAM

BxoaHK BeRn4HHY

BxofHu ceH3opk 38 ABIOBA 3aUTa

OBpaiuy oF usMepBane Ha pasHy Tokose
0Gpasy oT K3MOPRAHE HY 3EMHU TOKOBES

51, $2, 83, 54 (HanaAraKke ¥ cBETIMHA UMW
camMd CBETRMHA)

Systom frequency operaling range

6.00...75.00 Hz

BapaloTeane

HacTp, Ha ToK Ha aapab,

(thazeH Tox)

Hagctp, Ha Tok Ha 3apab.

{aemeH ToK)

VHTEHSMEROGT Ha CBETANMHATA HE
aapab,

0.50...40.0C x in, ¢Tbnka 0.6% x In
0.10.,.40,00 x In, eTenka 0,01 % In

8000, 25000 unu 50000 Lux
(4360p Ha CERIOP B NOPLUKOBKA KCA)

Tpela npu crapTepae Aml> &
Arcl0>

3% ot HacTp, sapa, > 0.5 X In pacip.
5mA < 0.5 x In HacTp.

Paanyc ka nocekata Ha ceHsopa

Bpewme Ha sapab,

180 rpagyca

Caso cpeThvba

Monynpos. waxoan HSO1u
H302

OBUKHOBERN peheﬁHu v3XoaH

Tuneuso 7 ms (3...12 ms})

Turito $1 ms (6.5...18 ms)

Ceetn, + Tok Kphrepuit {aokal...4)
Monynpos, naxogn HSO1 w

HSOZ

OBUKHOBEHN penefiv

Terwaro 8 ms (4,..13ms)

Turstiio 14 ms (9...18.5 ms)

Avrosn LIB

Tlonynpoe. #axoau HSO1 u
HS02

QBUKHOBEHY PENGRAHK

Tundo 7 ms (3...12 ms)

Turmaro 42 ms (8...16.5 ms})

Pecer

Koetd. na Bu3bp.

97 %

@aue ha pecer

Tumsie <30 ms

EXCAHH CUTHAIH

BxoaHu pearinHl

DyHA. 3EKHU TOKOBE € YecToT2, RMS
3emHH Tokoee TRMS

Mpewxa
{DMT speme aapab.

AT s, Bpeme 3apaf.;
20 ms

+1.5 % or 20 ms
20 ms

MurHopesio Bpeme Ha sapab.

Bpetss Ha cTapTHpate npu
MurHoB, 2apab. (Makn.):
{IrIset ratio > 3)

(Imflset ratio 1.05...3}

<35 ms (Tamudo 25 ms)
<50 ms

Pecer

ChOTH, HA BL3BD.

97 % oT HacTp, Ha 3apal

HacTp. Ha Bpeme Ha pecer
Mpeuwka; Bpeme Ha pecet

0,010 .., 10.000 s, cTwrua 0,006 5
+1.0 % nnu £35 ms

Bpeme Ha paceT Npy cTapT U
MMrHOBEHO 38pE0..

Bxrogin curHank -

<50 ms

BXOAHN BENKMKHI

byna, dammu ToKoBE G 4ecToTa, RMS
dasny Tokaee TRMS

®as Tokose peak-fo-peak

B-P +UC chyHg. Hanpex. ¢ HecToTa
RMS

3apaboTease

P-E doyHa. Hanpex, ¢ vecreta RMS

X ka Ha nocoxara

Mpara (0%, ObparHa {1807,
He-nocoyna

Pasmep Ha ceKTopa Ha 3apab. (/)

1.00.,,180.00 deg, cTsnxa $.10 deg

Hactp. Ha Tox Ha 3apat,

0.14...40.00 x jn, crenka 0.01 x In

Ipewika
Tok
U141 wren (U= 16V}

+0.5 %ISET wnu 16 ;A {0.10...4.0 x [sE7)

+1.6°

U1 wrer (U= 1..15V)

Bpenie ha aapal.

015 °
\

Bpeme Hesan. yHKUMA,
oBXBAT HA HACTP, 10 BPEME

0.00...1800,00 5, cTwnka $.005 s
: /)

\

Fpewxa

Bpewme Heaap.(Imfisel ralio > 3}
Bpewme Hezar. {Imfiset ratio

}

£1.0 % #nu £20 ms \

1.0 % wnu £30 ms \\

1063
SenHH ToKopa peak-to-peak
P P IDMT nactp. #a aapat. 0.02...1800.00 3, criaka 0.001 \\a’u
JapsboTRate (ANSH IEC}Y napameTsp

Wenonanaiu sefuiuHi

Wariepaan 2emed Tox 101 (1 A)
WamepsaH aemen Tak 102 (0.2 A)
Aauncnes aemen Tok 10Calc (B A)

Hacrp. Ha 28pa8,

0,005...40.00 x |n, cTenka 0.001 xIn

Fpetka
01 (1 A) CtapT
102 (0.2 A)

Crapt 10Calc {5 A)

0,5 %HI0SET wnu 23 mA {0,005...10.0 x ist1)
1.5 %I0SET MW £1.0 mA (0.005...25.0 x
ISET)

+1.0 %I0sET unu £15 mA (0.005,.,4.0 x l€T)

Bpewe Ka 3epaboreake

Bpeme sesas, PyHKUMA, obxsar
Ha HacTpofika no Bpeme

0.00...1800,00 &, cThnka 0.005 s

Mpewka -
Bpene Heass.{Imfiset ralio > 3)
Bpewe Hesae. (imfisel ratio

+1,0 % uny £20 ms
1.0 % unu 230 ms

1.05..3)
IDMT Hactp. Ha aapab. 0.02..,1800,00 5, cThika 0,004 %
(ANSI/IEC) napameTep

10MT napaw. Ha HacTp.

& Bpeme Hacrp. IDMT
A IDMT KoncranTit
B IDMT Koncranta
C ICMT Koncranura

£.01...25.00step G.01
0...250.0000

0...5.0000
0...250.0000

cTbrka 0.0001
cranxa 0.0001
cThrxa 0.0001

IDMT napam. Ha HacTp,
k Bpeume nactp, IDMT

0.01.,.25.00step 0.01

A IDMT Koncranti 0,.,250.0000 cTwixa 0.0001
B IDMT Kouctaura 0...5,0000 cThaka 0,0001
C  IDMT Konctanra 0...250.0000 cTeAka 0.0001
peuxa
|DMT speme sapab. i;bs % wau £20 MS

o+,
IDMT 1uH. speme aapab.; 28 ms
20 ms

MurtoeeHo ppenme Ha 3apab.

Bpene Ha cTapTupade npu
mMurHos, sapal. {Mskn.);
(ImAset ratio > 3)

(Imfiset ralic 1.05...3)

=35 ms {TunuyHe 26 ms)
<80 ms

Pecer

CBOTH, Ha BLABY.

97 % ot KacTp. Ha 3apab
20°

HacTp. Ha ppeme Ha pecet
Tpellxa: Bpeme Ha pecer

0,410 ... 10.000 s, cvenia §.006 s
1.0 % pnu £35 ms

BpeMe Ha poteT IpK CTapT U
MUrHOBEHO 3apab,,

28 2\




BxoaHuis curHany

BxoaHK TOKOBY BENHYUMHN

DXop 4 HanpessHOBI BENKYUHK

QYHS. 38MHK TOKSBE C YecToTa, RMS

SemiHu Tokope TRMS

3eMHU ToKoRe peak-to-paak

DYHA. Kanp., ¢ HYNeBa NoCNeoR. ¥ YecToTa
RMS

JapaboTRane

Yianonapan TOKOBK BENW-MHY

Manonssaimn HanpexaHoBK BeNWYUHY

UamepaaH aemen Tox 101 (T A)
Wsmepsan semen Tox 102 (0.2 A)
Wawuenen aemeH Tok ICCals (5 A)

Vam, wanpest. ¢ Hynesa nocnegos, 40
Wau, Hanpex. ¢ Hynesa nocneacs, U0

X-ka Ha rocokaTta

Wson. Heyipana (Varmetric 90%)
Tletepcod {Waltmeldic 180°)

3a3gmena HeyTpana {HACTp. cexrop)

{ipk 2KTVBEH 3B3EMEH PEXMM
[lenmep Ha wakn, obnacr
Paaep Ha k. ofinaer (+-}

0,00.,,360.00 deg, cTwnxa 0.10 deg
48,00.,.135.00 deg, crunka 0,10 dag

Hacp. a Tok Ha 3apab,
Hacp, #a nanpex. Ha aapeb.

0.005,,.40.,00 X In, cTeaka 0.001 x In
$.00.,.50.00 % Uon, criaka 0,01 xin

Mpewka Crapros 101 {1
A} Crapros 102 (0.2 A)
Crapron {0Calc {5 A)
Hanpexk U0 4 UOCalc
U0/ Bren (U > 16 V)
U0 ersn (U =1...15V)

0.5 %IOSET unm 23 mA (0.005...10.0 x IseT)
1.5 %IOSET #am +1.0 mA (0.005...25,0 x Is&7
£1.0 %I0SET uan 215 mA (0.005...4.0x isET)
£1.0 %UOSET win £30 mVy

+0,9 * ({0Calc £0.5 °)

+1.0°

Bpeme #a sapaboTeaqe

Bpeme HesaB. DYHKUKA,
0GXBAT Ha HACTP. N0 BPeMe

0.00...1800.00 s, cyinxa 0.005 5

{peuika
Bpeme kesae {Imfiset ratio 1.05-3)

+1.0 % naM £30 ms

IBMT nacrp. #a sapad,
(ANSE/ IEC)

0.02...1800,00 3, cThika 0.001 x
napameTsp

IDMT napam. Ha Hacp,
k Bpeme Hactp, [DMT

0.01...25,00step 0.01

A IDMT Korcradmu 0...260,000¢ crenka 0.00¢1
B [DMT Koucraura 0...5.0000 cThhka 0.0001
C IDMT Kenoranta 0...250,0000 cTbika 0.0001
Fpelska
IDMT epeme sapat, £1.5 % sk £20 ms

120 ms
IDMT sauH. Bpeme sapab.;
20 ms

MurkoseHo apame Ha sapat.

Bpeme Ha craptupaie npu
MUrHOS, aapab, (Wakn.):
(im/iset ratio > 3)

{Im/fiset ratio 1.05...3)

<40 ms {thnmipe 30 ms)
<50 ms

Pecer

CLOTH, Ha Bbaap.
Tok u KanpexeHue
UB/I0 wren

97 % OT TOKa 1 Kanpex Ha 3apab,
26"

Bxopun curHany

Bxeaxy ToOKOBY Benvumim
BXogHW HanpeXeHoBY BeAMHKHY

Oﬁpa:u—.;u Ha 3eMeH ToK
Q6pasyy vz U0

3apaboTraqe

Wanonsears ToOKORN BENUYHHY

Wsnoraaanu HanpeXxeHosN senNWHHHY

Mamepeal 2emen Tak [01 (1 A)
WameppaH semeH Tok 102 (0.2 A)

Wam, Hanpex. ¢ Hynepa necneaos, UG

Haorp, #a vakn,

1...50, cTunka 4

Tok Ha aapal,
Hatipesk, Ha zapab,

0.05...40.00 xIn, cTbnka 0.001 X In
1.00.,.100.00 % UOn, crenka 0.0% xIn

Fpeiixa Caprop
101 {1 A} CtapTas
102 (0.2 A) Hanpexc
uo

+0.5 %I0seT Mnu £3 mA (0.005...10.0 X [sET)
+1.5 %I0SET wnm £1.0 mA (0.005...25,0 x Fser
+1.0 %U0sET uny 238 mV

Bpewme sa aapab, -

Bpeme HesaB, PYHKUMA,
ofixear #a HaoTp, No Bpeme

0.00.,.1800.00 5, cTaika 006 s

Ipewka
Bpewme naaap {Im/lset ratio 1.05-3)

1.0 % Hnu 230 ms

MurHeoseno ppemMe Ha sapab, -

Bpeme Ha crapTapaHe npy
MurHoB, sapab, (kaxn.):

(Imflsel ratic 1,05-3)

Bpems Ha peceT

<15 ms

Hacrp. Ha speme Ha pecer (FWDH
REV} Mpewsa: Bpems na pecer

0.000 ... 1800.000 s, orhnxa 0.005 s
1.0 % #nu =35 ms

Bpeme Ha pecer npu cTepT o

MKrHOBSHD Japat.

<50 ms

3almTHY (hyHKLMK 33

BXOAHH GMrHaNM

HanpexeHue v Yecrota

Viamepsait pesinenHy

P-P dhyna. Hanpex. ¢ vectora RMS

3apaboTeane

P-E doyna, Hanpa ¢ vectora RMS

Ycnous Ha aapab,

1 HanpexeHue
2 HanpexeHus
3 Hanpexekua

Hasrp, Ha sapab,

20.00...120,00 %in, cTeika 0.01 %Un

fpelxa
Hanpenerme

£1,5 %USET vni £30 my

BROKUPOBRE NO HUCKO HaNREeXeHUe

HatTp. Ka BpemMe Ha peceT
I'pewsa: BpaMe 1a pecet

0.000 ... 180,000 scrunxa 0.005 s
1.0 % nu £35 ms

Bpewme Ha pecer npu crapT

86

<560 ms

Hacrp., sa 3apa.

0.00...80.00 %Un, crbrka 0.01 %Un

Hanpewehie

+1.5 %USET unu +30 mV

Bpeme wa sapabotsave

Bpene peaas. pyHKUps,
05XB&T Ha HACTP. N0 BpeMe

0.00,..1800.00 5, cThnka £.005s

Ipewka
Bpeme Heaas (Um/tsel ratio +1.0 % nnu 35 ms
1.05-2)
IDMT Hacrp. Ha 3apaé, 0.02...1800,00 s, cTbnka 0.001 x
{ANSi / IEC) napamersp
IDMT napamw. Ha Kactp.
k Bpeme Hactp, 1DMT 0.01...25.00 siep 0.01
A IDMT KoHoradTu 0..,250,0000 step 0.0001
B 1DMT Kowcrauta 0...5.0000 step 0.0007
C iDMT Kokictanta 0...250,0000 slep 0.0001
Ipetka
IDMT speme sapa6, £1.6 % win 20 ms

+20 ms
iDMT muu. speme aapat,;
20 ms




7

MurHoBeHe BpeMe Ha sapab.

Bpewe Ha crapTupaHe npn
MAMHDB, 3apab, (U3Kn.):
Um/Uset ratio 1.06->

<Bb ms

Bxofnu curkany

Pecer

BXOAHY BEIHUUHE

| U0 diyHg. Hanpax. ¢ wectoTa RMS

CuoTH. Ha PLIsp.

403 % OT HacTp, Ha 3apab

3apaboreate

HacTp. Ha Bpame Ha paceT
[peLuka: Bpeme Ha peceT

0.040 ... 10.00G s, crenka 0.005s
+1.0 % wnn 35 ms

HacTp. Ha Hanpes. a sapal,

1.00...50,00 % UOn, eTbnka 0.01 x In

Bpeme Ha pecaT ipv 6TapT |
MUMOBEHO 3apab

BXOAHM crEHANM

<50 ms

Mpeuka
Hanpese UD
Hanpesi. UQCalc

£1.5 %UGSET unyt 30 mV
150 mY

Bpeme Ha zapaborpaHe

Bpewme Heaae, hyHRUMA,
ofXBaT Ha HacTp, No Bpeme

0.00...4800,00 5, e76nka 0.006 s

Tpewka Bpeme Hesas (UOmAIDsel
ratio 1.05-%)

1.0 % uam £35 ms

Wamepeanu Benu4vHy

P-P byHa. Hanpes. ¢ yectoTa RMS

IDMT nacrp, #a sapab,

0.02,..4800,00 5, crbnia 0.001

{pewka
Bpeme Hesar (UmiUsel ratic
1.05-)

+1.0 % wny £35 ms

(NS IECY napaMmeTsp
PE q)yH“‘gf'_ Han_pe»(..c ‘ieETDTa RS IOMT napam, Ha HacTp,
Japaborsake - : k Bpems nacip. IDMT 0,0%...26.00 slap 0.01
A IDMT KoHoTadnTh 0...250.0000 step 9.0001
# &,
vorionm ua sepa el B IDMT Koscranta 0...5.0600 step 0.0001
3 HanpeeHns C iDMT Koxcrawra 0,.,250,0000 slep 0.0901
Tpetia
. 5. 50.00..,150.00 %Un, 0.1 %Y
HacTp, Ha aapa 00...1 0 %Un, eTknka 0.81 %Un IDMT spome sapat. £1.5 % unia 420 ms
fpeuxa 1,5 %UsET (DM Hitk, Bpeme 32pab.; 20 ms
Hanpexenie 50 ma '
Bpeme Ha aapaSoTBaHe Murdosede spere Ha aapal,
Bpeme keas. hyHKUMA, 0,00.,,1800.00 s, ctunva 0.005s Bpema Ha cTapTUPaHe npy
ofixpaT Ha HacTp. NC Bpeme MurHoB. aapafl, (Hskn):
Uom/Udset ralic 1.05- <50 ms

Pecer

IDMT nacTp. Ha 3apab.
(ANSI { EC)

0.62...1800.00 s, cronxa 0.001 x
napamertsp

CHOTH. HA BL3AP,

87 % oT Hanpex. Ha aapad,

IDMT napam. Ha HacTp.

Hactp. Ha Bpeme Ha pecet
[pewka: Bpeme na pecet

0.000 ... 150,000 s, cTbaka 0,005 s
1.0 % unis £35 ms

BpeMe Ha PecaT fpu cTapT K
pHrHOBGHE 3apab.,

<50 ms

% Bpewe Hacm. IDMT 0.01...25.00 step 0.04
A IDMT KoHcTalT! 0,..250.0000 step 0.0001
B |OMT Kolcranta 0...5.0000 slep 0.0001
C iDMT Koxctawta 0...250.0000 stap 0.0001
[peuna
1DMT ppewme 3apab. :;05 % wnu x20 ms
IDMT Mu, Bpene 3apab.. ms
20 me
MUFHDBEHO ppetie Ha 3apab, - -
Bpewme Ha CTAPTHPaHE NPy
: | navrHoe. aapab. {(MaKn.):
A1 Umflset ralio 1.05-> <50 ms

BxefHu curhany

Pecet

GBOTH. HE BB3BP,

97 % oT Hanpex. Ha 3apab.

Bxog kv BENYMUHU

VTN
PuUKcHpanI
Npocnefaeatin \t

YectoTha pedeperypnal
YecToTHa pethepeHuus 2
Yecrorha pedepermr 3

CTHILY, CT2LY, VTIU1, VT2U1
CT1IL2, CT2Al2, VT1U2,VT2U2
CT1IL3, CT2IL3, VT1U3, V1203

HacTp. Ha ppeme Ha peceT
pewka: Bpewse Ha pecer

0.010 ... 10.000 s, cTenka 0.006 ¢
+1.0 % wuni £35 ms

3apaGoreate

Bpelse Ha PECET (W CTAT U
aL Y-

<b0 ms

f> wacrp. Ha 3apab,
f< HacTp. Ha sapab.

10.00...70.00 Hz, ctbaa 0.01 Hz
7.00.,,.65.00 Hz, cTenka 081 Hz

Mpexka {pexam ta obpasiy)
DyRCHpant
Npocnanspaum

215 mHz (B0 / 60 Hz dhic. vecroTa)
+18 mHz {U > 30 V BT0p.}
£20 mHz {| > 30 % oT tom. BTOp.}

Bpewne Ha sapaboTeale

Bpeme Hesas. pyHKUAA,
0OXBAT HA KECTP. NO BpeMe

0.00..,1800,00 &, cThnka 0.006 3

Ipewxa
Bpeme nesas {imfiset ratio +/-
50mHz)

+1.5 % wny 50 ms (max cTbnxa 100mHz)

IinrHogeko Bpema Ha szpaf.

Bpewe Ha cTapTapaHe npy
purHon, aapad. (Hakn.):
{Imfiset ratio +f- 50mHz)
hIHT, PeXIM

<70 ms {max creaka 160mHz)

sel ratio +/- 50mHZ ccﬁﬁ‘ﬁ X GThNKa
g;r:cl;nefq. pt;km: S0 Iﬁo}%z&iﬂﬁ
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—
Pecet

CnoOTH, Ha Bhasp.

0.023 Hz

Bpeme Ha pecer npu crapy u
MUrHOB 33apas,

(Imilset ralic +/~50Mhz}
GUKE, paxuM

{lmflset ratio +/-50Mhiz)
NpoCREg. PeRuM

<100 ms{max cTenka 100mHz)
<2 cycles unu <70 ms(max cThika
108mHz)

BxogH1 curHany

3aWwmnTHN hYHKLUMUN 33 NOCAeAOR. 1 noaaLPXKALWMN

BXoA s BenuMHK

SasoBK TOKGBE U HANPeEMEHNA thyug, ¢

secroTa RMS

Bxogky Banuisiy

YecrotHa pecepenyua 2
YecroTha pedpepeniiua 3

CEpaayu Purkcnpann
Mpocisnzaiy
YecyoTHa patheperiyun{ CT1LY, CT2ILe, vTIU4, VT2U1

CTIIL2, CT211.2, VT1U2, vT202

3apabioTeaHe

P> 0.19...450000.00 kW, crunka 0.01 kW
PREV> -18000.00...-1.00 kW, crenka 0.01 kKW
P< 0.00,.,150008.00 kW, crhnka 0.01 KW
Enok, no Hucka Mowmpoct Psat< 0.00...100000,00 kW, cTenka 0.01 kW
Tpetska

MottHoor

Bpeise Ha aapaboraane =

Typically <1.0 %Pser

3apaloreasie . .

CT1IL3, CT2IL3, VT1U3, vT2U3

Bpeme Heaas. dyHrkums,
oBXBAT Ha HacTp, o BpeMe

0.00...1800,00 5, crbnka 0.005 s

I'pelxa
Bpeue resan (PmiPsel ratio 1.05-3)

1.0 % unu £35 ms

Difdt>/< Hacrp. Ha sapab.

0.05.,.1.00 Hafs, cTeawa 0,04 Hz

f= nmuT 10.00...70.00 Hz, ¢renka 0.01 Hz
< numuT 7.00.,,66.00 Hz, eTenka 0,01 Hz
Tpeuxa

dffdt 5,0 BISET unu 220 mHzfs
Yeorota 15 mHz (U » 30 Varop.)

MuroaeHo apeme Ha sapab,

Bpeme Ha crapTupade fpu
MUrHOB, 3apab, (Maxn.):
(Pm/Psel ralio 1.05-»)

<50 ms

Pecer

Cueti, Ha pecer

0.971.03 x Pset

Bpeme Ha sapaGoTaaHe

20 mBz (1> 30 % or Rom. Brop.}

Bpeme Hesan, dhyHxyws,
06XB&T Ha KacTp, N speme

0.00...1800.00 5, crenka 0.005 s

Bpene Ha pecet
Mpeuia: Bpeme Ha pecer

0.005 ... 150,000 5, ¢Tuhka 0.005 5
£1,0 % wnu £35 ms

Ipewxa
Bpeme Hesan (Imfisel ratio +/
50mHz)

2.5 % wmn 2100 ms

Bpeme xa pecer npu cTapT 1
MUHOB.3apas,

<80 ms

MurioseHs apene Ha sapas,

(max crunga 100mHz)

Bpeue Ha craprpane npu
MWIHOR, 3apab. (Makn,);

3a6.!

- Mam, Ha vanpex sancusa ot 0.5V, a TokoroTo - oT S0mA. B chyya,

Y& BAHO UNKi ABETS NUNCBAT, U3M, Ha MOWHOCT hokasea OKW. B
GAY4aEd, Ye HAcTP, NosgoAABa (BNOK, A0 HKCKE MOLLHOGT = 0 KwW), P<
Hoxe Aa GbA€ B C-AHNE Ha K3KA, RO BPEME HA TOBA c-AHMe. Maa, ce
GOLULIECTRARS, KOFEAGC BANGHHE HOMBPBAHAETO HA TOK H HEnpanaHie.

- Korato 6nok. no HXeka MOWHOCT & HyNa, TH He Ce nancrsea.
Cullo 3M. Ha MolgHocT nog 1.00 KW ce nokasea karo Hyna {P<

6nokupaHo),

(Imfiset ratic +/-20mHz overreach) | <150 ms
{ImAsel ratioc +/ 200mHz <00 ms
ovarreach)

Pecer - .
CroTh. Ha Bhasp.{lecToTek muMHT} 0.020 Hz

Bpeme ka pecer npk crapT o
MirHoB,aapal,

(Imflset ratio +/- 50mHz)

<2 cycles unu <80 ms (max creaka

106mHz)

BRofini curpany

Bxog His BEKIUHI

bazosd Tokose, 04, 102 100
diyHa. ¢ wecToTa RMS
Cratye Ha yndposr BXoAoRE 1 M3XOAU

3apaboraake

Tok Ha sapabioTeane

Crapron hase oK (5A)
Crapros 101 {1 A)
Crapros I02 (0.2 A)
Craproe [0Cale (5

IL1...0L3 0.10...40.00 x fn, ¢Tenka 0.01 x In
104, 102, 10Cals 0.005,..40.00 x In, cTkmxa 0,005 X In
Ipewsa

$0.5 %ISET unk £15 mA (0.50...4.0 x Iset)
£0.5 HI0SET unu 23 mA (.005...10.0 x Iskr)
£1.5 %0sET K £1.0 mA (0.005,,.25.0 x |seT)
£1.0 %IGsET uan £15 mA (0.005...4.0 x fse1)

Bpeme Ha 3apaborpane

Gpeme weaaz. dyHKua,
ofXBaT Ha HacTp, N0 BpemMe

0.00...1800.00 s, crinika 0,005 s

{pewka
Bpene weaan {Imfset ratio 1.05)

1.0 % wnu 150 ms

Pacet

C1oTH Ha peceT

97 % of plck-up currenl setting

Bpewme wa pacer

<50 ms

BxoaHn curnany

BxoaHu BeawunkK

dazny Tokese, I3, 102 10Cale
hyHs. ¢ yecroTa RMS
Cratyc Ha UWDPORK BXOAORE U M3XO4K

3spaboreane

Toka Ha 2apafioTeaHe

11,13 0.10,,.40.00 x In, ¢renka 0,01 % (n
101, 102, 10Calc 0.G05...40.00 x In, eThnka 0,005 x in
Fpewxa

Crapros dazeH Tok (5A)
Craptos 01 (1 A)
CrapTos 102 (0.2 A)
Crapres |0Calc (5

+0.5 S%ISET or £15 mA {0,30,..4.0 X Iser)
20,5 %I0seT or 23 mA (0.005...10.0 x IsEr)
+1.5 %I03ET or 1.0 mA {0.005...25,0 x JseT)
+1.0 %I0SET or £15 mA {0.005...4.0 x Is£T)

Bpemwe na sapaboTeane

Bpeme Heaas, dyHKUUS,
0GXBAT Ha HacTp, No BpeMe

0.00...1800.00 5, cTunika 0.005 s

Ipewxa
Bpeme Heaas (Im/lset ratio 1.05-))

+1.0 % unw =50 ms

Pecer

CooTH Ha pecet

97 % of pick-up cumren! setting

Bpeme Ha pecer

<50 ms
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EXU,QI!H. GHUrlanm

SamutHK dbYHKUMY 3a gBuraTen

Bxogsh cirrani

BXCABY BEMUIHHN

baanm Tokese IL1AL2AL3 TRMS
emenvox 101 TRMS

3emen Tok 102 TRMS

3apaboreane

WaBiap He XaproHuLy

2p8, 3y, 41n, BT, 7w, 91w, lTe, 13m0,
15T, 1711 unn 19w

Hanenseadn BenkHkM

Xapm, errocuTened xin
Xapm. crorHowedme IHIL

Hacwp. Ha sapab.

0,05...2,00 x In, ¢renka 0.01 x In (xIn)
5.00...200.00 %, crenka 0.01 % {IhfiL}

Fpeuxa

Crapros xIn
Craproe |hiL

<0.03 xin (Zpu, 3y, 51v)
<0.03 xin Tonepanc Kum h {2pu, 3Tk, ST

Bpeme Ha 3apaboTaaHe

Bpeme Ha sapab. ka
“hapemeHesat. hysKUKA

0,00...1800,00 5, crunka 0.005s

<-:’|j'pemxa
Bpewue Hesas. {ln/Iset ratio 1.05-))

1.0 % »nu £30 ms

IDMT HacTp. Ha aapab,

0.02...1800,00 5, cTunka $.001 x

(ANS!/ IEC) napaversp
IGMT napam. Ba pacTp,
k Bpems Hacip, [OMT 0.01...25.80 step 0.01
A IDMT Kokcranry 0,,,250,0000 slep 0.0001%
B IDMT Korcranra G...5.0000 step 0,000
C IDMT Korcranta G...250.0000 step 0.0001
Ipeuma
IDMT epewme 3apab. 1.6 % tanu £26 ms
120 ms
IDMT raps, Bpexe sapab.;
20.ms
WurHoseHo speme ka 2apad.
Bpewne Ha cTapTepade npu
MUTHOR, 3apal, (Makm.):
(imfisel ratio >1.05} <50 ms

Pecer

ChOTH, Ha BLIBP.

95 % ot BacTp, Ha 3apat,

+HacTp. Ha spena Ha pecer
{pewxa: Bpewe Ha pecer

0.010 ... 10.00C s, step 0.006 5
+1.0 % or £35 ms

Bpewne Ha pecet Npu CTapT K
MMrkEoBeno aapat..

Bxopnv BEAWIHHY

<50 ms

thasuy Togone, 101, 102 byHA. ¢
yectota RMS

Mauucnen sorarbien grbeperUMana
TOK

Pesxittan Ha pabota

OrpaHudeHs 3eMHa 3alLuTa
DudiepeHimania semHa sawuTa Ha kaben

XapakreDpUCTHRW

QcraretieH auepeHu#anst ¢ 3 HacTp.
ceKropa B 2 HaknoHa

Hactp. Ka 4yBGTS, Ha ToKa Ha azpab,

0.01.,,50.00% {In), ¢Tunka 0.01 %

Haknon 1

0.00...150.00%, cTbrxa 0.01%

Haknokr 2

0.00...250.00%, crenka 1%

Bpewe Ha cTapTUpaHe

TurHo <14 ms

Bpewe ka pecet

C TORGE MORWTOPKHT, THAMYED <i4ms

Kead, Ha pecer

97 % 23 TOKDED HaMapsane

Ipewka
Craprhpane

Bpeme Ha aapaf.

3% oT sapapenaYa eT-cT Ha 3apab, >
0.6 x In wacrp.. 5 mA < 0.5 x In HacTp.
<20ms

BxofHK BEFHUBHU

3apaBoTaane

$asHy Toxkore yHa, © uectore RMS

Hactp, Ha Tok Ha sapaborsaHe

0.10...40,00 x In, eTenka 0,10 x In

[peua
Tok

0.5 %ISET uan 16 mA (0.10...4.0 x lser)

Bpawe Ha saapaboTeane

Bpema Ha 3apab. ka
BpeMeHeaan. yHkuua

4,00...150.00 s, cTwunka 0.0058

[peiska
Bpeme Heaas. (Im/lset ratic 0.85)

+1.0 % vnu £30 ms

MurHoseHo Bpeme Ha zapab.

HSpeme Ha cTapTUpaHe npu
uurbos, sapab, (H3kn,):
(imfisel ratio 0.95)

<50 ms

Pecer

CBoTH. Ha BLIED.

103 % ©T HacTp. Ha 2apal.

Hactp, ka Bpeme Ha pecer
I'peiuka: Bpeme Ha peceT

0.010... 150.080 3, crunka G005 5
1.0 % uny +35 ms

Bpene Ha peceT npk crapt k
rHoBEHO aapab.,

<80 ms

BxogHu curranm

BXoglHi1 BENUHHHN

SabBSQTaaHe

DasHK TOKOBS BYHA. ¢ vecToTa RMS

Hacrp, Ha Tok Ha sapaboTBane

0.10...4000x in, cThnga 8,70 X In

Ipewxa
Tox

+0.5 %lser uni £156 mA {0.10...4.0 x f5€7)

Bpeise Ha aapaGoTease

Bpewme Ha sapab. Ha
apemeHesas. hyHryun

0,00..,1800.00 s, cvenka 0,005 5

Hapacr 121 cyma npu npeme
Ha 3apal, Ha uHe, X-ka

0.00,,.1800.00 5, crinka 0.005 &

Tpetxa
Bpeme Heaas, (Imilset ratic 0.85)

+1,0 % unu 30 ms

Msirsopene speme Ha aapab,

BpemMe Ha CTapPTHPAHE 11PK KAWIHOS,
3apab. (M3Kn.):

{Imiiset ratln 1 08}

<b0 ms

Pecet

CBOTH, HE BB3BP.

97 % ot Hacyp. Ha sapab,

Hacrp. Ha Bpeme Ha pecet
I'pewxa: Bpewme Ha pecer

0.016 ... 150.000 5, crenka 0.005 s
41,0 % won 35 ms

Bpetie Ha pecet BpH CTEPT U
MUMHABRHO 3apagd..

<hbD ms




Bxonuy curnanu

BxopH BENHUMHU

Hacrp, crapr. curHani Ha pauratens

Bxogku BenuyuHn

3apaGoteae (Harpaeane}. .

daznu Tokose TRMS (5o 3181 xaprMoHwE)

Tepm, cTatyc B 320, OF ABW,

[a

NPS drakrop Ha otki. (HeGanaHc)
Tok Ha aapab.

Hacrpoiika Ha HuBo Ha Tepw.
arapMa v WakA.

CepauseH (haxTop Ha ARNFATENs

0.1...10.0, cruaxa 0.4
0.00...40.00 X Is, cTeRka 0.0 X In
0.0...150.0 %, crurxa 0.9 %

0.04...5.00 x In, eTunra 0.01 X In

CTapT npy cTyAeH ABur,

1...100 crapra cuC oTBLKa OT 1 CTapT

CTapT Rpy ropeuy Apwrares

1...400 cTapra cbe cTunka oT 1 cTapt

YCNoBRWA Ha cTyh
Aunro Hargapane T const (eTya)
Kpatko Harpapake T const {cTya)

4.0...500.0 min, cTenxa 6.1 min
©.0...500.0 min, crenka 0.1 min

AaHHW 3a MOHUTOPUHT

Visnonasanu craprese
Hanuuuu craprose

Asnapmk, 3abpanw, broksabpana,

Bpeme Ha anapma Bpeme ot
nacregen crapr

Bpeme Ha cTapTupaHe

mad & mMs OT perucTpUpaH cTapT

YCnoRWA Ha repelsHa

Avnro Rarpsigade T const (fopeL)
Kparro Harpas. T const {ropeuy)
Yen. Ha ropeua thela Emit
(Cold = Het spot)

0.0.,,500.0 min, crunka 0.1 min
0.6...500.0 min, cTunka ¢.1 min
0.08.,.100,00 %, ersnka 0.01

Pecer (ana}jc,ggue)_ .

¢akrop Ha pacer (3apab. v anapmm)

99 %

Yerosue 3a cnupade

Aenro oxn. T const (cron)
Kpatke oxn. T const (crem)
Kpatxo oxn. T B M3nonze Bpeme

0.0...500.0 min, cverka 0.1 min
0,0...500,0 min, cremka 0.1 min
0.0...300G.0 min, crenka 0.1 min

'petika
Craprupane

3% oT HacTp. sapab. > 0.5 x In Hactp.
S mA <G.5x In Hacrp., (or MST ¢p-a)

0.5 % #nu £1G ms oT Baman. Ha Bpoava

3apab, Ha BpeMeHeaaBs, X-Ka

BxofHW cyrHany

T IS S T A

WERTIEERaT

Yenoeue 3a pabota
Brnro oxn, T const {cTon)

0.0...500.0 min, crbnka 8.1 min

Bpeme Ha aapab.

BXogHW BeanIuHN

P-E umnegaxck

Japafiorsans

HMneaascy npasa nocnegon.

Bpeme Ha aapab. na
BpeMeHe3ak. dyHKIMA

0.0...3600.0 5, cTeaka 0.1 s

Hactp, Ha zapab.

0.1,..150.0 Okm, c1iika 0.1 Ohim

Mpetxa
Japab. u pecer

1.8 % nnu £30 ms

['pewxa
-HMaurcnenue Ha wmnegakc

Typically <5.0 %ZSET

Hampoﬁltm #a ok, cpe}]a :

Bpeme Ha aapaf.

CHBOTH. Ha BLaRp.

97 % ot HacTp. Ha 3apab,

‘ Bpeme Ha sapab, Ha

spemeHeaan. thyHxUua

0.00...1800.00 5, cr=nka 0,005 5

Hactp, Ha BpeMe Ha pecer
Ipewxa: Bpeme Ha pecer

0,010 ... 150.000 5, cTwnka 0.005 5
1.0 % wAu +35 ms

Bpene Ha pecar [ipy CTapT #
MUFHOBEHD 3apaf,.

<50 ms

Mpewxa
- Bpewme sieaas,
{ZmiZsetratio 1.05-3)

£1.0 % wau £35 ms

MWrHOBEHO Bpene Ha 3apab.

Bxo4HM cHrHany

Bp, Ha c7apT [pW MUrHoB. 3apab.

{waxn.): (ZmiZsetratio 0.95) <50 ms
Pecer :
CvOTH, Ha BB3BP. 0.87 x Zsel

HacTp, ha Bpeme Ha pecer
Mpewxa: Bpeme Ha pecer

0.010 ... 150.000 %, crnka 0.006 s
+1.0 % unu £35 ms

BxofiH1t BERIWHUKN

daznu Tokose DyHA, ¢ usctota RMS

3apaGotBane

Bpese Ha peceT Npit crapT #
wrHoReHs 3apab..

<60 ms

HacTp. Ha ToK Ha 3apaf.

0.10...40.00 x i, crunka 0.10 % In

IMpetuka
Tox

+0.5 YisET v 15 mA (0.10...4.0 x IseT)

Bpema Ha aapab.

Bpeme #a sapab. Ha
BpemMexesas. GYHKUMA

0.00,,.1800.00 5, criria 0,006 s

3ab.] - Mamepsarete Ha Hanpexenve sanoysa oT 0.5V, a Ha ok - oT 50mA. B

cryvaf, 42 SAHO BNY W ABETE NUNCEaT, WMIedaHea ce CUiTa 3a

GeakpaeH.

- [0 speme Ha Tpuda3HD K.C, NBMATTA 3a BIbNa € aKTUBHE 0.5
CEKYHAY, 8 cny4ail ue HanpeXeHiteTo nagHe fog, 1.0 V.

Fpewxa
Bpeme Heaan. {Imflset ratic 0.95)

+1.0 % wnu £30 ms

IMrioBeHo BpenMe Lz 3zpab,

Bpewe Ha CTAPTUPAHE NPU MUTHOR,
aapal. {12KR,):
(imfisel ratio 1.05)

<80 ms

Pecet

CwOTH, Ha BLABD,

87 % oT racTp. Ha sapab.

Hacrp. Ha Bpame Ha pecet
Ipewka: Bpeme Ha peceT

0,010 ... 150,000 5, cTehKa 0.005 5
24,0 % wnu £35 ms

Bpame Ha pecer npu orapT 1
MHrHoBEHO 3apab.,

<B0 ms
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BxogHy curHany

BxoaHu curHani

BxoaHn BenulHK

YecroTha petbepeHumal
YecToTHa pediepentiin 2
YecroTHa pecheperuus 3

PP voltage tyHp. ¢ 4ecTors RMS P-E
voltage dhyna. c wectota RMS GTIILY,
CT2LY, VTHH, VT2

CTilLz, CT21L2, VTiu2, vT2u2

CT41L3, CT2IL3, WT1U3, vT2U3

BXoABN TOKOBH BENUMHEY

BXOAHN HAnPEXMEHOBH BEMWYMEN

da3nn Tokose dysa. ¢ yectora RMS
daanv Tokope TRMS

dazu Tokope  peak-to-peak

P.£ Hanpex. thyHa. ¢ vectoTa RMS
P-E Hanapax. yHa. ¢ yectota RMS

3apab.

Japaboreane

3apab. Viiiz sefting

1,00...30.0C %, cTunka 0.01 %

Hacrp. Tok ha sapab. (point 1&2)

0,10,..40.60 x In, crirka 0.01 x1n

Ipewxa
VHz

1.0 %

Bpeme va sapab. -

Bpene Ha 3apal. Ha
speMeresas. (hyHKius

0.00,,,1800.00 s, evbriva 0,006 s

Hactp. Hanp.. na 3apab. {point 1&2)

0,00...150,00 %Un, crenka .01 %Un

Ipewsxa
~TOK
-Hanpexehue

40,6 %ISET unu 315 mA (0.10...4.0 X1SET}
1.5 %USET uny 130 mV

Bpeme na aapéﬁ.

Tpeuma
-Bpewme eaas, {Imfisel ratio 0.95)

Bpeme Ha 3apab, Ka
ppemeHesas. (BYHILUS

0.00...1800.00 s, crunka 0.006s

Murtios, Bpene Ha sapab.

1.0 % uny £30 ms

Bp. Ha cTapT npy MurHon, sapat,
{usxn.): (UmrUsel ratio 0 95)

<50 ms

Pecer

CrOTH, Ha BL3BP.

99 % oT HacTp. ka aapab.

HacTp. Ha Bpeme Ha pecer
{peiuka: Bpeme Ha peceT

0,010 ... 150.000 s, crenka 0.005s
£1.0 % unk £35 ms

Bpeme Ha pecet npu orapT v
MurHoReto sapab..

<50 ms

BXOfIHM CirRany -

BXo{H1 BenuHUHN

$aH3HK TOKOBE U HANPAK, (byHA. ¢ YecToTa
RMS

Japab.

Hactp. #a apat.

0.10... 10000008 kvar, cTerxa 0.01 Kvar

fpetka

Typleally <1.0 %QSET

~ PeakTheHa 1a0IHOCT

" Bpewse Ha aapab,

-.| Bpeme na sapab. Ha
" ppeMeHesas. yHRUmA

0,00...1800.80 3, crwnxa G006 s

Mpewxa
- Bpeme Beaas.
(GmiQsel ratic 1.05-3)

4.0 % wns 235 ms

Muruos. Bpeme Ba sapab.

8n, Ha CTAPT  npu
Jaursios, sapaB. (Makn):

Ipeika: Bpewme Ha peceT

(Qm/Qset ratic 0.95} <50 ms

Pecet

CuoTH, Ha BL3Bp. 0.97 x Qsot

HacTp. Ha Bpeme Ha peceT 0.010 ... 158.000 s, step 0.005s

1.0 % or 236 ms

Bpele Ha peceT NPy CTapT U
JrrHoBeHe 3apat..

<B0 ms

3a6.!

cuura OkVar,

-lA3MepEaHETO Ha HanpeXeHre 2ano4aa or 0.5V, a Ha Tox - oT 60MA. B
chy4alt, Y& 8AHO WY W ABETE SUNCBAT, PEAKTHMHATE MOLLHOCT ce

Mpewxa
-Bpeme Hesae. (Inflset ratio > 3)
-Bpeme nesas. (Imfiset ratio 1,05...3)

1.0 % wan 220 ms
1.0 % oK 30 ms

IDMT Hactp. Ha sapab.
{ANST/ IEC)

0.02...1800,00 s, crenka 0,061 x
napamersp

IDMT napam, Ha Hactp.

k Bpewme sactp, [DMT 0.01,,.25.00 slep .01
A IDMT KoHctautyd 0...250.0000 step 0.0001
B IDOMT KoHctanTa £...5.0000 slep 0.0021
G IDMT KoHctanta 0...250.0000 step 0.0001
[pelwka

IDMT Bpene aapab, ?205 % wnis £20 ms

IDMT rauh, spene sapaf.; 20 ms

2 ms.

iMwrrkoB, BpeMe Ha aapab,

Bp. Ha CTAPT BPW MWTHOA. 3apat,
{vakn.):

{Im/lset ratio > 3)

{ImAsel ratio 4.05...3}

<356 ms (lypical 25 ms}
<50 ms

Reset

Koed. Ha pecet
~ToK

47 % ot HacTp. Ha 3apab,

HacTp. Ha Bpeme He peceT
Mpewka: Bpeme Ha pecet

0.010 .., 10.000 5, cTwnKa 0,006 5
+1,0 % wng £35 ms

BpeMe Ha PeCeT npH CTapT 1

_aisminnenesenof, .

Brogri cHrsams

BxoaHu BENKIHRK

dasky Tokoee yHE,. cdectera RMS
P-E wnu PP voliage $yHa, ¢ vectoTa
RMS

3apaboTeaHe

Hactp. Ha 3apab. Ha PF.

0.00...0,49, cruiya 0.01

{pewxa
PEpu U>10Vai>01A)

+3.001

Bpeme Ha sepab.

Bpesie Ha 3apad, Ha
ppemMenesan. thyHKUMA

0.00.,.1800.00 5, cTenka 0.006s

Mpeuia
-Bpeme Heaas.
{floxe 0.01 nog HacTp.)

1.0 % wng 230 ms

ifirHoR, BpeiMe Ha 3apa0.

Bp, ka cTapT npy Murbon, agpal.

{wakn,):{Tore 0.01 noa wacyp.) <50 me
Pecer ’,r'—-\
Koed. Ha pecet J;- A;crp‘ r}a}PF

Bpene He paceT

ﬁﬁ %%@%

T
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Bxogr ewimany

Bxogiin HanpesKeHoRY BENHYIUHNY

Hanpax, Hynesa nocneaen. <hyna. ¢
vyecToTta RMS

3apab,

HacTp. na venpes. wa aapab.

5,00...85.00 %Uon,
cTenka 0.04 %UOn

Tpeuma
-U03tn

Brokupase Rpu Ninca Ha Tosap

+1.0 %UOSET

Wanonsea ce

No £ Yes

Nuca va Topap —Tokoba HacTpodika

Bpieme Ha sapab.

0.10...0,5¢ xIn, cvbnxa 0.0% X In

Bpame Ha 3apal, Ha
BpeMaezan, (hyHKLVR

0.00...1800.00 s, cTbnka 0005 5

Mpeurxa

-Bpeme Heaas, (Im/lset ratio 0,95)

+1.0 % wan 230 ms

Murnon. Bpeme Ha aapab, ;i

Bp. 13 cT2pT Npy MirHOB. sapab,

<50 ms

(naknt {(UmfUsst ralio 0.95)

Pecer - s

Crori, Ha avasp,

103 % o7 Hacrp, Ha aapab,

BxogHW BenB4MHK

$asnm Tokose o BH (IL1, L2, IL3)n HH
('L, PL2, 'L3) crpatin. 3a REF crenanata ka
JawvTa - hyHA. 3eMEA TOKORE OT
BXogoze |01 4 102 1 o1 ABETE Crpamm
DbyHaaMeHTanHu],

27 1t 5™ xapMoHULEs,

Dy

MpoueHTHO (¢ HaknoR) Audbep, sawuTa ¢
HacTpafaaemo aapad,, 2 oCH. ToYku 1 2
RaknoHa. Ges Hakned, 1 Ke-Brokkpake
ETOpO CThNARO.

Hucke umn, REF 3a 2 crpanm ¢

He3as. NPoUeHTHa (C HEKNOH} X-ka
(MaeHTHHA C XKETa NIpK thasHk

nespegu)

Hacrpodkn

Differential calculation mode

Add or Subfract. Depends of the current
direction in CTs.

Blas calcuialion moda

Average or maximum. Depends of the
desired sensilivity/stabilily requirements. -

idb> Pick-up 0.01...100.00% by step of 0.81%, Default
10.60%

Turrpoint 1 0.01...50.80xin by slep of 0.01xin, Default
1.00xla

Slope 1 0.01...260.00% by step of 0.01%, Defauit

10.00%

Hactp, Ha Bpame Ha pecet
Tpewma: Bpeme Ha pecert

0.010 ... 150.000 5, crinika 0.005 5
+1.0 % unu 235 ms

Turnpoint 2

0.01...50.00xén by step of 0.01xIn, Default
3.00xén

Bpeme Ha peceT npy cTapy ¥
ETEY

<B0 ms

3ad! [opy eaui caled TOK & 0CTATLYER 3a MaMTbAHEHAE
Ha YCi. £10 Nkrca Ha ToRap.

SaumrHm chyHKLMM 33 TPaHChopMaTop

BX0AHH TOKOBH BENMMUHN

@an Toose TRMS max {31 xapm.)

Bpame koHCTaHT# 1

1 3a HarpABaHe, 13a oxnaxaaHe

{107 Ha BpeMe KOHCT.

0.0...500.00 min ctenka 0.1 min

Cepsuask thaktop {max npevos.)

0.01...5.00 cTenkz 0.01 % [n

CrioHelve B Tepm, Mogan

Ok, Temn. (8ef-80.0 ... 500,0 deg cTenka
0.1 deg 4 RTD}
Tok obp. nocnegos,

Temn, 1epKk1 Ha Tepm,

Watiop deg C nnu deg F

Bpewme Ha aepad.
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peruika
Maxoan Anapwa 1(0...150% creoka 1%)
Anapma 2 (0...150% cruiwa 1%)
Tepm. siskm. {0...150% crorka 1%)
Tepns, saxbed, (0.000...3600.000s cTwnka
0.005s8)
Restart Inhibit (0...150% creaxa 1%)
Fpelka
Craptugane +0.5% oT HacTp. Ha 3apab,

5 % wnm + 500ms

Slope 2 0.01...250,00% by step of 0.01%, Default
200.00%
Idi> Pick-up 200.00%..,1600.80% by step of 0,01%,

Default 600.00%

Internal harmonic blocking
selection

None, 2nd harmonie, 5th harmonic, both,

2~ harmonic blocking Pick-up

0.01,..50.00% by step of 0.01%, Default
$6.00%

5" harmonic blocking Pick-up

0.01..,50,00% by step of 0.01%, Default
35.00%

Outpuls

Biased differantiat ldb> trip

Biased differentiaf Idb> blacked
Non-blased differentiat Idi> trip
Non-siased differential ldi> blocked
2™ harmonic blocking active

5" harmonic blocking active

Operating time

Typically 25 mswith hamenic blockings
enablad

Typically 15 ms without harmonic
blockings

[pewka
Differential current detection

Operating time

£3% of sel pick-up value > 0.5 x In setling.
B mA < 0.5 xIn setling

* 5ms from the beginning of the fault

Common transformer data sellings for
all functions in transformer modtle,
protection logle, HMI and 10.

Features Slatus hieurs counlers (normal load,
overfoad, high overload)
Transformer slalus signais
Transformer data for functions
Setlings Transformer application nominal data




X

Outputs tight /No toad {Im < 0.2xIn}
inrush HVY side delected {Im < 0.2xIn -3 Im
>1.3 xIn)
Inrush LV side defected {Im < 0.2xIn & Im
>1.3 xln)
Load normal (Im > 0.2xIn... Im <1.G xin)
Overloading {Im > 1.0xn... [m <1.3 xin)
High overload (Im > 1.3xin}

Ipelka

Current detection +3% o7 HacTp, #a 3apab, > 0.5 xIn
HacTp. 5 mA < 0.5 x In Hactp,

Detection time +0.5 % uan 10 ms

Bofihi crrvank

P-P Hanpex. cyHA, c YecTora RMS
P-£ Hanpex. GiyHA. CHSCTOTE RMS

J§ BxogHu penuusHy

3apab,

U diff < Hacrp. 0.02...50,00 %Un, cTonka .01 %Un
1.0...90.0 deg, crepka 0,10 deg

0.05,,.0,50 Hz, ctenka 0.01 Hz

bren diff < nacep,

Yecrora diff < HacTp.

Mpelska

Hanpes. 1.5 %USET or £30 mV

Yecrota +15 mtz (U > 30 V aTop.)

BroA $0.15 /15U > 15V/U=1.15V)
Pecat

dakrop Ha pecer

Hanpes, 40,003 %Un 2a U diff < nactp.
Yectota 0.02 Hz

Bren 0.2°

Bpeme Ha a{TWBUpaHeE

Axriisup, (¢ MaM. Ha yecToTa) <30 ms

Axrnanp. (Ge3 is2M. Ha YeoToTa) <60 ms

Pacer <35 mse

Pexuun Ha Baknac

Pesiaitd Ha NPOPEPKA Ha HANPEXEHHE LLHLD, LLADL, LL4DD, LLALD+DA,

"5 (Bes LL) LL+LDDD, LL+DL+DD, bypass
= Utive > limit 0.10...100,00 %Un, cTsnxs 0.61 %Un
U dead < [imit €.00,,.100.00 %Un, ¢Tsoika 0,01 %Un

BXOFHW curdanu

BXGAHK CUTHANK Software signals (Protection, lLogics, elc.)

GOOSE messages
Binary Inputs

Reouests )

REG1-5 6 priority request Inpuls, possibiiily lo sel
paraligl signals to each request

Shots

1-5 shots 5 Independently —cr scheme controlled

shots in each AR reguest

Bpeme Ha sapab.

Operating fima setting
Lockout after successful AR
Ohject close reclaim time
AR shot starting delay

AR shot dead tme delay

AR shot aclion fime

AR shal specific reclaim time

0.00...1800.00 s, cTenxa $.005

Ipelka

Bxoguu cursany |

BXogHH BENHUUHK

GaanHy Toxese PyHl. ¢ HecToTa RMS

Pick-up

Pick-up current setting
iLow /1 High {1 Over

0.10...40.00 x In, eTenra 0.01 X Ins

daxrop Ha pecer

97 / 103 % ot HacTp. Ha 3apabd,

Mpawxa
Tox

10.5 %Iset wam =16 mA (0.10...4.0 x IseT)

CLP acl release (actual biock reiease

¥

Release time (act):
(im/I_High ratio > 1.05

<35 ms

CLP activation fime

Activation Eme (act):
(Im/i_Low ratio < 0.95)

<45 ms

Bpewme Ha aapaB. 5"

Bpewms Ha sapab. Ha
BpeMeResan. hyHKyua
CLPY tset / CLPUY fmax { CLPU tmin

0.00...4800.80 5, cTenka 0,005

{"pewka
Bpeme Hazap. (Im/set ralio > 1.05)

+1.0 % or 30 ms

BpeMe Ha sapab, Ha
BpemMeHe3as. QyHkyus for

0.000...1800.000 3, cTeika 0.006 $

{peua
Craprupane
Bpeme Heazas, Bpene Ha aapad.

BxoaHy curHanu

15 M5 OT APNYYEH SUrdan

+0.5 % unu 10 ms

Liucdhpoey axogone
CodhTyepHi curianu
GOOSE cuoblyeHus

WaxopHi cruiHani

Komarga 32 prmousaHe
KomMaHAs 38 HaKnoBaHe

Bpeme Ha sapab. Ha
BpameHeaan. (pyukyua for all

0.03.,.1800.0¢ 5, creka 0.02s

I'pelka
Speme Heaam. Bpeme Ha sapab.

BVEE | e o ae i T T

|

| OPATAEATRA

0.5 % wny 210 ms




Setling groups

8 independent control pricritized setling
groups

Cenlrot scale

Commen for all installed funclions which
supporl selling groups

Control mode
Local
Remote

Any digital signal avsilable In the device
Force change overrule of local controls
aither from selting loo!, HMi or SCADA

Reaclion time

<& msfrom receiving the conlrol signat

DYHKUUYU 38 MOHUTOPUHI

BxopHW CHrHany - :

BxoaHi BRNWYHHK

Pasni Toxose fundamental freq RMS

Japab.

Trigger current > 0.00...40,00 xIn, ctenka 001 X In
fpellka

Triggering 20,5 WIsET or +16 mA (6.10...4.0 x Iser}
Reactance .. . L .

Reaclange per kilometer

0.000...5.000 &, criika 0.001 ochmikm

pewxa

Reaclance +5.0 % {Typically}

Operation

Actlvation From #ip sighal of any protection stage

Minimum Bpeme Ha sapat.

Least 0.040 s stage Bpeme Ha
aapa6, required

BxoaH# CHIHanK

Measured magnitudes

P-P voltage ¢pyHA. ¢ Yectota RMS P-E
vollage hyrg. ¢ vecrota RMS

Pickup

Pickup setting
Vollage low pickup
Voltage high pickup
Angle shift limit

0.05...0.50 x Un, ctenka 0.01 x Un
90.60,,.1.10 x Un, cTenka 0.01 x Un
2.00...90,00 deg, cenka 0,10 deg

[pedika
Voltage
U angle{U > 1V}

1.5 %UseT
1.5

Digital Inpul pickup (optional)

0 - 1 or inverse

Time defay for alarm

Bpeme na sapab. Ha
ppemeHesas. thyHKLus

0.00...1800.00 5, cTeika 0.005 s

Ipewxa
Bpewne nesas, {UmfUset ratio >
1.05/0.96)

+1.0 % or £35 ms

Instani Bpeme Ha :';apaﬁ.
(alarm): (Um/Uset ratie > 1,06/

<50 ms

Pecer

CuOTH. HA BbLIBP,

97 /103 % of pickup voltage seliing

Hactp. ha Bpeme Ha peceT
[pewna: Bpeme Ha peceT

0.01G ... 10.000 &, slep 0.005 5
1+1.0 % or £35 ms

Bpeme Ha peceT npu cTapT #
murHoBeHo 3apal.,

<50 ms

Breaker characteristics setlings:
Nominal breaking current
Maximum breaking current
Operations with nominal current

Operations with maximum
braaking currernt

0.00...100.00 kA by step of 0.001 kA
0.00...100.00 kA by siep of 0,001 kA
0...200000 Operaticins by slep of 1
Opeyation

0...200000 Operations by step of 1
Ogperation

Pick-up setting for Alarm 1 and
Alarm 2

0...200000 operalicns, cThnxa 1
operation

Ipeura for currentoperations
counter
Current measurement element

Qgperation counter

YecToTa Ha CKAHUpPaHe

+0.6% of operations deducted

O.4xln > £ < 2 xln £0.2% of measured
current, resl 0.5%

8, 16, 32 unu 64 obpasup / yuKLA

NEnuesa Ha 3anuca

0.1.,.1860, crenka 0.001
Make, ABN¥. cnpspo MIBpanuTe cHIHann

Epoii sanucn

{...1000, 80MB crniogensHa namet
Make. 6poli enpAmo usbpanure clkrHank 1
HacTp. Ha Bpame Ha 3apab,

AHanorosu kaHany Ha aanuca

0...8 kaHanu
CsoboaHo uadupaes

Lindsponw kanary Ha sanuca

T F T T

0...96 kaHana

CaabopHo KabupaeMy 28HanNoroan K
uuthposK KaHanu

Bms yecToTa Ha ckadupate (FFT)

CYmEORE SR A S L

AQ 200 CEPUA ~TECTOBE U
YCROBKUA HA OKONHA CPEDA

Electrical environment compatibility

Bewukm Tecrope

CE opoBpehy 1 TecTBaRN cbrt. EN
50081-2, EN50082-2

Ennenu
poBepedr (EN 55011 cass A)
Wantyedn (EN 55011 dass A)

0.15 -30 MHz
30 -1 000 MHz

HmyHuTeT

CrarieH paapsg (ESD) (cwra.
1EC244-22-2 v TNE100C-4-2,
class i)

Bupan npexeAHy cuyiiatus (EFT)
(evrn. ENG1000-4-4, class|l|
u IECBO1-4, level 4)

CRPBXYYBCTBUTENHOCT (Chri,
ENB1020-4-5 [09/96}, ieval 4)

RF enektpomarnmrtHo rone
{cwrn. EN61000-4-3, dass 111}

MNpopezenn RF (owsn. EN
61000-4-6, class i1}

94

Paapap BEB Bb3AYX 15 KV
Paapsig np konrakt 8 kV

Bxog 3a aaxpaneae 4KV, 5/60ns
Bpyri axosose h usxoan 4kV, 560ns

Mexkay npopoahuLu 2 KV 7 1.2/50s
Mexgy npos, naema 4KV /1.2/50us f =

80..,.1000 MHz 10V !m

f =150 kHz....80 MHz 10V




Waonauus cwrnacko IEC
80255-5

2 kV, 60Hz, 1min

Wmnyncen Tect cwrnacHo IEC
602555

5 KV, 1.2/80us, 0.5J

CtBMECTUMOCT Ha OKOJiHa cpefa

Butpaywn

2. 13.2 Hz 23.5mm

13.2... 100Hz, x1.0¢

Yaeapillpycane curin, IEC
60255-21-2

20g, 1000 gpycanmainoc.

Bnayaiccr |EC 60068-2-30
Topelwna |EC 60068-2-2
CrypeH TecT {EC 60668-2-1

CTeneH Ha 3alliiTa Ha Kopnyca IP54 oTnpes
IP21 or3ag

(BxaaT Ha ok. Temn. 3a paboTa -35.,.470°C

O5xaar Ha oK. TekNepaTyRa 2a -40...+70°C

KOPTIYC W ONAKOBKA

Pasmapy Ha y-oTeoTo (I xBx [
mm}

Bucouusia 44, nipuHa % rack, genGovunia
210 mm

PasuepH Ha onaxcekara
(i1 x B x [ mim}

230(w) x 120{s) x 210{n} mm

Terao

Yerpoficrao 1.5kg
B onakoaxara Zkg




AQ-200 cepust y-6TBa — THIHYHA MAIPaMA Ha CBLPIBAHE NOKA3AHA G KAMEPRAEHE Ha 3 (a3Hn 1 1 3eMeH ToX 38eaHo ¢ 3
$asHn 1 1 3eMHo Hanpexeris. HamuuHu ca v ADYIv anTepHaTUBHY CELPIBAHKSA, HAFIPUMED C TMHENH HANDENEHNA 1
DEEPBHTHO HaNpeMeHue 3a CHHXPO-uek. BCMIKY PEXUMM Ha MSMEPBaHE HA AHANOFOBUTE KaHaM, NONAPUTETH 1 HOM,
CT-CT¥ MOTaT 2 Ce koHpMrypupar 4pea cofpryep. 3a Nospobkoct pasrmefaiiTe CLOTRETHATA KHCTPYKUWS 38 EXCINOATALMA,
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anupaHe U pasmepu

oA

}15.00 awn

189 DO -mm

rin Lodkdng ol M5 [rylock)
1.5 it M5 washir ing (speng washes)

Pane! with tat-out

Frondpanael with &

aalart

21% y-¢TBO

WscTanupaHe Ha AQ

Paamepi Ha AQ-21x y-cTBO.

J
|

15,00 mm {enin}

115.00 mm

106.00 2 3mm

WL pIrsal

dune) L 005t

97

Wapeaka B nanena i pasctoasns npu AG-21xx.



Pasmepu Ha AQ-25x y-cTBO.

17500 mtn tHsle

Mapesxa 8 RaHena v pascrossua npw AQ-25x y-cTBO,
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Vincranauus ka AQ-25x y-crao'




G

M

o>

<<

-

Kop za nopth4Ka

O6u10 THIOBO O3HAYSHKEe

AQ

Yapannesue Ha eH-f

Baura Ha Hasog

3awTa Ha reneparop

3aiyuTa Ba gBur.

Wz, Ha MolukocT

Ynpasn., TpaHcaocep W ARApMY -+ MHAMKAULA

JaULYTA Ha TPaHOOPMATOD

Hanpe)kenoaé satLyra

1/4 ot 19° rack

1/2 o7 19" rack

6 Takopk H3MEpRAaTENHA KaHann

4 HanpexgHops UaMepeatenHi kaHanm

Ee3 aHanorono H3MepsaHe

5 TOKORK M 4 HanpexXekcBN N3MepBaTenHit Katani
10 ToxoBK HamepBaTenHy KaHani

40 Tokesy W 4 HanpeXXeHoBH KIMEpBATENHW KaHanK
15 TOKOBW W3MEPBATENHH KaHaN

15 TokoBY W 4 HappeeHOBM HIMEPBATEIHN Kakany

X X X X X

W P

8 UndponK Bxogone

6 Lindspoan naxoau

[broba aauuTa

2 xmA mxofose -8 x RTD paopose *
Eeocen LC 100Mb Ethernst (Peaepskpan) *
Cephnex RS232 — Cepyten onrhued (PP) ™
Cepyen R8232 — Cepuer onr. {PG)™
Cepuen R6232 — Cepuen onT. (GP}™*

Cepyied R5232 — Gepued onr. {GG) ™

Cratpaprer

Cradfiapthy GonTosy

KReropey ¢ H3BaXa8MH NPOBOAHILIM =

BrpagéeH MOHTaX

80...265 Vac/dc

18..72 Vdo

MoujhocT/EHeprMa ¢ KNac Ha TosHocT 0.5

MotjsocT/EHepris ¢ ¥knac Ha vouHocet 0.2

N/A

* KoncynTrpaire 3a HanMuHocT
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AQ-VY211 YoTponcTRO RanpaueHoRa 1 HecToTHa 3all

AQ-V211 npepnara MogyriHa HanpexeHoBa Y YecToTHa 3aLUUTa 33 NOACTaHLMN C A6 neT
onumoHanH BAA unu koMyHUKaLNOHHM RNaTKK, M BL3MOKHOCT 38 CUMHa nporpaMupyema noruka,
xos70 fipasn AQ-V211 onTumanHa 3a NPUROXEHHUA N0 pasnpefensHe Ha Togapa win ABP. Y-
CTBOTO KOMYHUKVPE NOCPEACTBOM PasivHHi npoTokenk, . [EC 61850 crasaapt sa OMYHUKaUMs

B MOJCTAHLMN,

SHmTEd GynRGAA

- Make. H3, 4 ¢7,INST, DT unw IDMT (53)

- Mun. H3, 4 o1, INST, DT wnu iDMT (27)

- Henpex. 0-ea nocnepos,, 4 or. INST, DT nan
IDMT (590}

- Makc. H3 npapa/oGparHa nocnegos,, 4 cTenana
INSY, DT wsna IDMT (47)

- Bexrop ckok, 1 eTenano {78}

- Make./MUH, YecToTHa Jawuza, 8 o, INST
uitw DT (810/81U

- £T, Ha vam, Ha Jectora, 8 orknana INST unk DT unu
IDMT (81R}

Hamepeane v BORYTOPKHY

« Wams. Hanpexc (UL1-UL3, LH2-U31, UD, 88}
- Manpexc THD 1 xapwansnum (go 31au)

- Asepvesx parseTparap (3.2 kHz)

- Tlospesa B npegnaanTan (VTS)

- Cynepstaps Ha v, epara (TOS)

~YTpEErGANE

- Koxvponupyemu ofekri: 5
- GCuHxpo-uek (26)
~ B rpynu HacTpnixu

Xapayep

- Hanpesxerosu Bxoqoae; 4

- ingposn exonope: 3 (cTaHgapTHY}
- Waxopuu penera; 5+1 {cTaHaaprhn}

Qnugnonaniy (§ chota)

- Onu. uMdpoBk BXogose: +8/16/24/32/40
- Onu. yudpory naxoau: +5M10M15

- 2xmA exopa +6-8 xRTD exopa

- Kewm. cpepa {nokmaqa gony)

R

“ZATHC RE CRORT

EHepro-Hesap. asapiued peructparop: 100
EHepro-Heaae, 3ankck cwOuTnA: 15000

KOMYHMKBH,“OHH;I Cheaa

RJ 45 Elhernet 100Mb (npeaed nopt}

Rl 45 Etharnet 100Mb # RS 485 (sagei nopT)
Oeoed LC Ethernst 100Mb (onuus}

RS232 + cepsek ont. PPIPGIGPIGG (onums)

CTeHHBPTRN KOMYHURALKOREN BPOTGRENN

{ opWFrUHATA

p———t
s TR T

IEC 61850

IEC 60870-5-103M101/104
Modbus RTU, Modbus TCP/iP
DNP 3.0, DNP 3.0 over TCP/IP
SPA




TexHu4ecKkn JaHHN

XAPOYEP

Vianepr. Kananw/ TT
BXojoBE

Tpk Gposa drasHu Toxore, Eank 3a 3emed
TOK 11 @AV 32 YYBCTEHTENEH 3EMEeH TOK,

$azHy Tokeay Bxoga (AB.C)

06w ner oraes TF Bxaaa,

Hom. Tok In

bA (koHchurypupyem 0.2A,., 0A)

TepmKsHa yeTofuusoeT

30A npogsnRUuTenHo
100A 3a 10s

500A 3a 1s

1250A 2a 0.01s

QBxBaT Ha MaMapBaHe Ha YaCTOTETR

oT 8Hz go 75Hz diyHA., Ao
31en xapm. Tox

OfxeaT Ha naMeppaHe Ha ToK

25mA...250A(rms)

Tpettika npy UsMepBate Ha ToK

0.005xIn., .4xin < 20,5% nau < £15mA
4xIn...20xIn < £0.5%
20xdn...50xin < £1.0%

TpeILKa NPpY UIMEPBAKS HA BB

<:0.1°

Komeymauun (504z/60Hz)

<C.1VA

CrafigapreH sxof 3a 3emer 7ok (101}

Homunaned Tox [n

1A (KoHGuUrypupyem C.2A...10A)

TeprwyHa ycTofunBocT

25A NpoaBAXATENHO
100A 3a 10s

500A aa 1s

12504 2a 0.01s

(OHXRaT Ha KaMEPBaHa Ha 4ecToTa

a7 €Hz no PEHz dhyHa,, 20
Aiem xapm. Toxk

QExBaT Ha WIMEPBAHE HA ToK

2mA... 160A{rms)

['pelka npy UBMEPBEHE HA TOK

0.002xin...10xla < £0.8% nnk < £3mMA
10xin... $50xIn < £0.5%

pelzka Npy WBMEPBEHE HE BIBLA

<40.1°

Koxcymanun (S0Hz/B80Hz)

<0,1VA

UyBCTBUTENEH BXOA 32 38MeR TOK (30

2y

Homunanek Tok In

0.2A (koHdurypupyen .0,2A,., 10A}

TepMHWIKE YCTOASKROGT

25A RPOABIBKUTENRO
100A 3a 10s

500A 3a 15

1250A 3a 0.01s

OGxeat Ha HaMepsane Ha yecTora

oy BHz go 76Hz dyHaamenTanHo, jo
318U XapHoHULeH ToX

OBbxear Ha namepBaiie Ha ToK

8.4mA.. . 75A{rms)

['peLika npt UMEPBEHS HE TOK

0.002x%In...25x1n < £0.5% unk < £0.8mA
25xIn...375xin < $0.5%

pelika NpH M3MEDBEHE HA BILA

<30.1°

Koncymauma (50Hz/60Hz)

<0.1VA

Knemen Bnox

Maxenmanes ABRAMETLP HE APOBOAHWKA!

Lian uan yoykaH NpoBCAHRK

Phoenix Contact FRONT 4H-6,36

4 mm?

HanpexeHom exepcee (U1, U2, U3, U4}

Q0xear Ha usMepaaHE Ha HanpekeHKe

0,01...480.00V (RMS)

Tepuuxa yoTofivUBOTT

630VRME npogbnsxuTente

OBxBaT Ha MaMepBaHs Ha YacToTa

of 6Hz a0 75Hz cbyHgameHTando, ao
3180 XapMOHKUKC HanpexXeHue
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+

pelisa npy H3Mepsane HA HanPpEXeHKe

0.01.,,480V < 10.2% vinu < £i0mV

Mpellika npK YsMepsaHe Ha brud

< 0.6 rpagyca

<0.02VA

Kotcymalua (50Hz/60Hz)

MaKCUMANEH JHAMETED HA npoBonHAKa: |

LN HAK yoyKaK NPOBOAHIAK

Phoenix Contact PC 5% B-8TCL1-7.62

4 mm2

MomouwHo 3axpaHBaHe

HomuHanHo 3axp, HanpexeHue

85,,.285V(ACIDC)

Koncymaliun

<TW
< 16w

MaKCHMANHG paspelliet BpaMe
Ha Npekbesae

< 180ms npu 110VDC

0C cueraska

<15 %

MakcuManaH RUAMETLR HA NPOBOZHIKA:

Lian unv yeykaH npeaogRuK
Phoenix Contact MSTR2,5-5,08

2.5mm?

HomuHan:Ho 3axp. Hanpexenne 18...72vDC
KoKcymal|ua <TW
< 16W

MakeuManHo paspeLieHo epeme
Ka fipeKboEane

< 160ms npn 11OVDC

BC cneraska

<15%

Knemia ez

Maxcumanen 4#ameTtp Ha npoBogHIKa;

Lisn unu ycyka nposogHuK
Phoenix Contact MSTB2,5-5,08

2.5mm?

LUudpoeu exoaoee

Hom, amxp, HanpesaHue

5. ZBEV(ACIDC)

par Ha 3apab.
Mpar Ha shaep.

Cadbr, kohtp.: 5...240V, cTenka 1V
Codr. kakdp.: 5...240V, crunka 1V

YgcToTa Ha cKaHKpaHe

5ms

3aKkCHEKNE NpY 38pab,

Codbr, ¥ong.: 0...1800s

Flonsputer Carbr, Kondr.: HopaanuHo ote. /
Hopmw. Java.
Tox Ha yTedka Z2mA
Knavsa 1yTra Makchmanen AMaMépr Ha NpoBoAHUIa:

AN unK yoykaH NpeBogHUK
Phoenix Contact MSTB2,5-5,08

2.5mm?




Hudposy uaxoam

Tun nopT

fMonapurer

Codpryepro koH,: Hopmanko
oteoped § Hopmanto sathoped

MarTepisan Ha KOHTKTE

SR KY TR

MakcumaneH gHaMeTsp Ha NPOBOZRUKA:

L{an unw yoykat npoBogHWK
Phosnix Contact MSTR2,5-6,08

2.5mm?

How. saxp. Hanpexenve 265V(AC/DC)
MNpoa LIk TENEH TOBaP 5A

Toeap 3a 0.65 304

Tosap sa 35 16A

viaun. ciocofivoct, DC (LR = 40 ms)

Apu 48VDRGC 1A

apu 110 VDC 0.4A

npy 220 VDG 0.2A

Bpeie Ha aapaboTBase 5ms

Monapuret

Codpryepro kotdp.: Hopmanso
craopet { Hopuanio sareaper

IMaTepwast Ha KOHTaKTa

Kneuta Iy

Makcumanes AMaMeTsp Ha RPeROAHKKA]

1 Lsin unw yoykan nposogHitk
“Phoenix Contact MSTB2,5-5,08

2,.5mm?

Bpoii kasani

8 RTD unu 2mA + 6 RTD
Tun cerszop PT 100, PT 1080, Thermocoupler K 4TS
Tuncespinate 213/4-wire

KomMyHWKaLOHHK NopTOBe

Tun nopt

Mea Elnernet RJ-45

Bpoit noprose

16p.

TporToKon

PG-nposoxon, FTF, Telnet

CKOpPOCY Ha NpefiaBane Ha AaHHK

100 MB

CHeTemHa uHTerpauys

He MOWe 58 ce H3NCN3Ba 38 CUCTEMHY

NPOTOKONK, ¢AMO 38 NParpamMupase
- i e

Hom, aaxp, HanpexeHue 26BV{ACIDC) Mep Ethernet RJ-45
MNpoatnssreney Tosap EA Hpof nopToRe 1 6p.

Tomap 3a 0.55 30A MipoTokos Modbus TCP, DNP 3.0, FTP, Telnet,
Topap 32 35 164 iEC 61850, [EC-104, NTP

Wawn, caoceBroct, DG (LR = 40 ms) CKOpOGT Ha (e a8aHe Ha faHhn 100 MB

npy 48vDC 1A

apw 110 VDO .44 CueTeMHa WHTerpayns Moxe A2 c& U3NoN38a 38 CHCTEMHY
fpw 223 VDC 0.2 fIpOTEKONM U 33 NpOTpaMipaHe
Bpene Ha aapaboTeaHe Ems . o

Tuin nopT

Mes RS-486

Spof nopTaee

i6p.

{iporokon

Modbus RTU, DNF 3.0, IEC-103, IEC-181,
SPA

CKopotT Ha npeAasaxe Ha AadHu

65580 ks

CreTeMHE PHTErpatus

Moxe g €& WENONIBEG 38 CHCTEMHH
NPOTOKOAN

e T e TR

Tun nops

LC dmBpa-onTryeH \

Bpoit noproge

2 \

[MpoToxon

Modbus TCP, DNP 3.0, FTF, Telnet, IEC
61850, HSR, PRP, IEC-104, NTP, |EEE 1588

CHOPOCT HE NpeaBaHe Ha AaHl

100 MB

CucTeMHa yHTerpaLmws

Twn nopt

POTOKORH

Moxe fa ce H3NON3Ba 38 CUCTEMHYU

Cepuer onTived v RS 232

Spofi noprase

2

TipoToKon

Modbus RTU, DNP 3.0, IEC-103, [EC-181,
SPA, IRIG-B

CKOPOCT HA NPEAARAHE HA fadHK

65580 kBfs

CucrenHa vHTepama

Mowe fa ce ranoniea 3a cUCTEMHM
NPOTAKOMNK

Nuennen

LOL 320x160 (83,7 % 68.5 mm)

[Nporpamupyemn LED-ose

16 {aenedo [¥unT0)

it ey T

‘ﬁ@?%ﬁ@“%ﬁi@g’% 1)
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TOHYHOCT HA ViSMEPI

ODxBaT Ha #aMepBaHe Ha yscToTa

Mpewxa

SAHE

B...75 Hz hyHa., go I1e
XAPMOHYK TOKOBE | HANPEXEHHS
10 mhz

BXofiH1 TOKOBYK BENHYYHK

bazen ok TRMS max {31 xapuoHuk)

Nauepsane Ha mowHoor P, Q, §

YecToTeH cbxear 6...75 Hz
1 % oT er-1a Mnn 3 VA Bropudng

Bpeme korcTaHTa 1

1

CT-CT Ha BpeMe KoHcTaHTa

0.0...500,00 min, crvnka ot 8.1 min

Ipeuwa
WameppaHe Ha eHeprita YeeroTeH obxear 6...75 Hz
Mpalska 0 82053-22 class 0.58 (50/60Hz) a0

craHaapT
IEC §2053-22 class (.25 {50/6082) onuus

{Bx kopa 32 popyuka)

SALWUTHY @YHKLIAK

Tokoeu 3alUTHU (PYHKLMU

BxoaHW cureang

Cepeuser daktop {max npeTon.)

0.01...5.00 crenka 0.01xIn

Tepmuuer Mogen

OkonHa Temn. (Hactp, -60.0 ... 560.0

rpagyca, creika O.1rpagyca u RTD) Tok

ofip, nocnegon,

R D T A TR

TeMnepaTypy Ha TepmiiHa

WaBiupaanus rpagyci C unu F

‘BxoaHK BERKUHHN

3apaboTaane

| PyHa, BasHu TOKOBE € HectoTa, RMS

WNanonspaiu senmyvim

Komnonentr ¢ o6p. rocnegos. 12pu
Crvoourened Hefanauc 12111

Cr=Tk Ha 3apal,

0.01...40.00 x In, cTbnga 0.01 x [n (12pu)
1.00...200.00 %, crenka 0,01 % (1241}

pennika
Waxogu Anapma 1 {0...150% crinka 19%)
Anapma 2 {0...150% crenka 1%)
Tepm. uakn. {0...150% crenka 1%)
Bpetso {0.000...3600.0008 cTwnka
0.0055)
Pectapr (0...160% cTenka 1%)
Ipewxa
Crapr +0.5% oT HacTp. er-cr Ha aapab.

Bpeme aapad.

15 % unu £ 500mMs

BXOAHN CHIHAMA -

Mu#. chazed Tox (noHe 7 ot
thasure)

€.01...2.00 X In, crenxa 0.01 xIn

BxofiHi BERUMKHHN

DyRy, Dasun Toxoss ¢ yecToTa, RMS
$azun Toxese TRMS
®a3nu Tokoee peak-lo-peak

{poiuka
Grapt 12pu
Crapt 12411

1.0 %IZSET or 2100 mA (0.10...4.0 x [N}
£1.0 %IZSET /115ET or x100 mA (0,10,,.4.0
® 1N}

Jdapaborpans

CT-TW Ha 3apab.

0.10...40.00 % In, cTanka 091 x tn

Mpewka
Fok

+0.5 %ISET nou £15 mA (0.10...4.0 x JseT)

Hpeme Ha sapalioTeane

Bpeme Ha zapaGoTeane |

Bpeme Hesap, diyHKUKA, GBxaaT
Ha HacTpoiika no epeme

0.00...1800.00 3, craika 0,006 s

Bpeme Haap. dyHKUMs, oBXeaT
H& HacTpofika ne speme

0.00...18030.00 3, cTwbaka 0.005 &

pewka
Bpeme nesas, (Imfiset orw, »1.05)

£1.0 % or 30 ms

IDMT nactp. Ha 3apaB. {ANSI
HEC)

0,02,,,1800.00 5, cTorka 0.001 x
rapameTsp

pesska
Bpeme Hesap. (Im/lset ratio > 3)
Bpeme Hesas(lim/lsel ralio 1.05,..3)

+1.0 % wnK £20 ms
1.0 % unn +30 ms

IDMT napam. Ha HacTp.
k Bpeme Hacip. IDMT

0.01...25,00slep 0.01

IDMT Hacrp. Ha 3apa6,
{ANSIIEC)

0.02...1800,00 5, cTenka C.001 x
AapaMeTLy

{DMT napam, Ha Hacrp,
K Bpeme nacp. IDMT
A IDMT KoHoTauTu

B IDMT Kowncranra

C IDMT KoncraHra

0.01...25.00step 0.01

0.,,250.0000 creaka 0.0001
0...5.0000 cThAka 0.0001
0...250.000C £Thhka 0.0801

{peuxa

IDMT Bpema 2apa,
DMT MuH. apemesapab,;
20 ms

+1.5 % wnK £20 ms
+20 ms

A IDMT Koncranry 0...250.0000 CTRMKa G001
B iDMT KoncranTa 0...5.0000 crefia 6.0581
C IDMT KoHcranra 0...280.0000 <Teika 0.0001
{peuka

IDMT Bpeme japa6, +1.5 % unu 120 ms

IDMT muH. Bpemesapab,; 120 ms

20 ms

MUFHOBEHO Bpeme Ha 3apat,

Bpeme na craptvpase npw

MWIHOB. 3apab. (Ma3xn.)

(Imfiset cwoTrowenke >1,05} <70 ms

Murnoseno apeme Hea 32pal.

Pecer

CBOTH. Ha BLaBp,

97 % T HacTp, Ha aapab,

HacTp, sia speme Ha pecer
'pewwka: Bpewme Ha pecet

0.019 ... 10.000 s, cTuaka 0.005 5
+1.0 % unu +35 ms

Bpewme Ha cTapTUpaHe npy
MHrHos, sapatb, (Makn.):
(im#isel ratio > 3)

(Imiiset ratio 1.05...3)

<35 ms (Thiiudo 28 ms)
<50 ms

Psuer

CLoTH, Ha BB3IBP.

97 % oT HacTp. Ha sapad,

Bpese Ha peceT npy MUMHOBEHS
aapab..

<50 ms

HacTp. Ha Bpeme Ha pece
Fpetira; Bpene Ha pecet

0.010 ... 10.000 s, cTwnka 0.005 5
+1.0 % nny £35 ms
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BxonHY curiany

BofHU BENUYUHK

BxOoAHU CeH30PH 3a A R0BA J8HUTE

Ofipasuy 0T UsMepBaHe Ha (hasuu ToKose
QGpasuy o7 U3MEPBaHE Ha 3eMHK Tokose

54, 52, 83, 54 (Hansraxe W CRETAKHA URK
caMmo CReTNHHa)

Syslem frequency operating range

6.00...75.00 Hz

3apaboTeane’

Hacvp. Ha vox Ha 3apab.

{thasen Tok)

Hacp, Ha Tox Ha sapab.

(3eMeH ToK)

WHTeHauBHOCT Ha CRETNMHATA Ha
aapab,

0.50...40.00 x In, crenka 0.01 x In
0.10...40.00 x1In, e1rka 0.01 x In

8000, 25000 unu 50000 Lux
{M260p H3 CEH3OP B NOPBLYKOBHA KOK)

Tpelwsxa npy cTapTupate Arcl> &
Arcii=

3% ot Hactp. 3apal, > 0.5 X In HacTp.
8 mA < 0.5 x In HacTp.

Papuyc He NOCOKATA HA CeHaopa

Bpem_é Ha aapaf,

180 rpagyca

Camo ceeTAUHR

[Monynpos, uaxogk HSO1 U
H3802

OFUKHOBEHU perielity H3XoAk

Tuwaro 7 ms (3...12 ms)

Turmaane 11 ms {6.5...18 ms)

CeeTs. + TOK KpuTepuit (3oHa1...4)
MNonynpos, uaxegu HSO1 4

H502

ObuxHoBEHU pefefidu

Tumamo 8 ms{4...13 ms)

Tunwdade 14 ms (9..,18,6 ms)

Hvroan LB

Monynposa, naxean HSO1Tun
H802

QBurHoREHY PENEHN

Tungre 7 ms{3...12 ms)

Tumsie 12 ms(8.,.16.5 ms)

Pecer

Koeth, Ha apaBp,

97 %

Bpame Ha pecey

Tunio <30 ms

SxopHy curkany

BXofHY BENWLIHI

PYHA. 3eMH TOKOBE G yecToTa, RMS
3emun TokoBe TRMS

Fpewka

IDMT Bpeme sapab. 205:!55 or £20 ms
IDMT muk, Bpese sapab.;
201 ms

IMuroBero speme Ha 3apab.

BpeMe Ha Crapripass np
MurHoR. 3apab. {Kawn.):
{Imflset ralio > 3)

(Im/lset ratio 4.05...3)

<35 ms (TAmusHe 26 ms)
<50 ms

Pecer

ChOTH. HE 813BP.

97 % oT Hactp, Ka aapal

HacTp. Ha Bpame Ha pecer
Tpewxa: Bpeme Ha pecet

0,010 .., 10,000 s, ceaka 0.006 3
1.0 % wnu £35 ms

o T o

Bpeie Ha pecet npu cTapT 1
HUTROBEHE 3apal.,

IR

Bxopl curHank

<50 ms

BxoAHM BEANHHRK

PyHf, GasHu ToKeBS ¢ yecToTa, RMS
Pasny Tokose TRMS

DasHu Yokope peak-to-peak

P-P +UJ0 coynn, Hanper. ¢ yecToTa
RMS

SapatoTeane

P-E dyra. Heapex ¢ yecrata RMS

X-#a HA roceKaTa

Mpasa (0°), O6parxa (180%),
Ha-nocoyna

Pasmep s#a cekropa Ha sapab, {+-}

1.0¢...180.40 deg, cThnka 0,10 deg

HacTp. Ha Tok Ha 3apal.

0.16...40.00 x In, crenra 0.01 x in

I'pewka

Tox

Ui vren (U> 165V)
UMM sren (U =1..15V)

+0.5 %ISET vinu £16 mA (0.10...4.0 x st)

Bpéme Ha 3apat.

\

BpeMe Heaas. hyHKUWSA,
o6xBaT Ha HacTp, No Bpeme

15°
0.00...1800.00 s, ¢Tuika 0.005 s (\ \

Ipewxa

Bpeame Heaae.(Imfiset ratio > 3)
Bpame Heaap, {lm/lset ratio

+1.0 % unu 20 ms
1.9 % unK 30 ms

3emnn Torobe peak-to-peak 105_3) !
: P P IDMT HacTp. Ha 3apab. 0.02...1800.00 5, oTbrika 0.001 x
3apatiorsane (ANSI/ IEC) RapaMeTLR y

¥3NoN3aaHy BENWHHHK

Hawmepead samen Tox 101 (1 A)
WMameppas semen Tok 102 {0.2 A)
Wauncnen zemen Tok 10Cale (8 A)

HacTp. Ha sapab.

0.005...40.60 x In, cTunxa 0.001 xIn

fpewska
101 {1 A) Crapt
102 (0.2 A)

Crapr 10Calc (B A)

+0.5 %I10seT wnu 3 mA (0,006,,,10,0 x ISET)
1.5 %I0sET wAK 1.0 mA (0.005,..25.0 x
IsET)

£1.0 %I0SET hu 215 mA (0.005...4.0 x IseT)

Bpeme Ha 3apeGoTpane

Bpeme Hesas. hyHrus, olxear
Ha BacTpolika no speme

0,00.,.1800.00 s, crurka 0.005 s

{pelka

Bpeme Hesr [Im/lset ratio > 3)
Bpeme Hex - ¥ (imfiset ratio
1.05...3)

1,0 % wnw 20 ms
+1.0 % vy x30 ms

IDMT Hactp. Ha sapag,
{ANSI/ IEC)

0.02...1800.00 5, c7bAKa 0.001 x
napamersp

IDMT napaw. Ha HacTp.
k Bpeme wactp, iDMT
A IDMT KoHeTanTh

B IDMT Koncrakra

G 1BMY KoHcranra

IDMT napam. Ha HacTp.
k Bpewe uHacp, IDMT

0.01.,,,25,00step 0,01

A IDMT KoHeranti 0...250.0000 creika 0.0001
B IDMT Kougrasra 0...5,0000 cTeAka 00001
G IDMT KonctaHta 0...250.0000 cTenKa 0.0001
fpeuwxa
IDMT Bpeme 3apat, +1.5 % nnu 20 ms

+20 ms
IDMT muH. Bpeme sapab.;
20ms

MurHoaesio Bpeme Ha 3apaf.

Bpame Ha cTapT#paHe fpk
MUrHOB, 3apat. (akn.)
(Im/iset ralio > 3)

(imiset rafio 1.05,..3)

<35 ms (TianuHo 25 ms)
<B0 ms

Pecer

ChoeTH. Ha BL3sp.

97 % of Hactp. Ha 3apab

2.0°
Hactp, Ha epeme Ha pecet 0.010 ... 10.000 s, cybnma §.005 5
I'pewska: Bpere Ha peceT / £ GWS ms

0,0%.,,25,00step £.01
0.,,250,0000
0..,5.0000
(...250.0000

cThrika 0.0001
¢Twika 0.0001
crenka 0.0001

Bpetse Ha PECceT npy CTEpT
MWrHoReHo aapab..

et

n /m@am’l‘j d?@\\\
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BxogHu cirdany

BX0£HW TOROBK BENWYHHYK

BXOAHW HANPEeHeHOBH BENHYKHY

PyHA. 38MBH TOKoga ¢ HecToTa, RMS

3emHu Tokose TRMS

JeMuv Tokope peak-to-peak

BYHA. HAnP. ¢ HYNeBa NOCNeAes, W YecToTa
RMS

3apafoTRanbe

WAanenapany TOKOBKM BENWHUHK

Vanonseaki HanpeseHoBy BENWIHHY

Viameppan seman Tox 101 (1 A}
{iameppaH semMeH Tox 102 (0.2 A)
auucned sameH Tok 10Caic (5 A)

Yam, Hanipex. ¢ kynesa nocnegos, U0
Yy, Hanpew, ¢ nynesa nocnegos, UQ

X-¥a ka nocokara

aon. neyTpana (Varmetiric 90°)
MNerepcon {Wattmeiric 180%)

Jazemena Heyrpana (HacTp. cexTep)

Bxenbs curdany

BxoAt# TOKOBK BeNMHUEMY
BxoA it HANPEKEHOBN BEIMHHK

OBGpasym Ha 3emeH Tox
O6pasyy va U0

3apaborpase

YA3MON3BAHM TOKOBH SOAHUNHY

#znonzealmn HanpeXeHoBy BEAMUKEY

Wamepsan aemeH Tox (01 (1 A)
Wamepran aemen Tox 102 (0.2 A)

W3, Hanpex, ¢ Hynesa pocnefop, 30

HacTp, Ha nakn,

1..5¢, cTbnka 1

Tox 1a aapab,
Hanpex, Ha sapab,

0.05...40.00 xIn, cTbika 0.001xIn
1.00...106.00 % U0n, creaka 0.01 xIn

pewxa Crapron
#1 {t A} Crapros
102 {0.2 A) Hanpex
uo

£0,5 WI0SET unm £3 mA (0,006.,.10,0 x IsET)
+1.5 %I0SET unK £1.0 mA (0.005.,,25,0 x JstT
£1.6 %BUGSET unw £30 mV

TIpi aKTHBEH AazeMest pesi
Llexmsp Ha vakn, o8nact
Passep Ha usin, obnacy (+/+)

0,00...360.00 deg, creaka 0.10 deg
45,06,,,135,00 deg, cTwnka 0,10 deg

HacTp. #a ToK Ha 3apad.
Hacrp, Ha Hanpex, Ha sapab,

0.005...40.00 x In, cTeaka 0.001 xIn
1.00..,560.00 % U0n, ctwnka 0.01 X In

I'pewxa Crapros 16 (1
A) Craproe 102 (0.2 A)
Crapyor 10Cal (6 A)
Hanpesx U0 4 UOCalc
U0#0 vren (U > 15V)
U0 vren (U =1...15V}

30,6 %OSET unk 13 mA (0.005...10.0 x IsE7)
+1.5 %I0SET vnu +1.0 mA (0.005...25.0 x lseT
£1.0 BIOSET unu 16 mA {0.008,,.4.0 x lser)
1.0 %BUOSET uny 30 mV

#0.1 * {l0Calc £0.5 %)

+1.0°*

Bpewme Ha 3apa5.

Bpeme Heaas, thyHKyus,
oGXBarT Ha HacTp, NO BPEME

0.00,..1800.00 s, cTwsika 0,006 5

Mpeillka
Bpawue kesas (Im/lset ratio 1.05-3)

1.0 % vnv £30 ms

IMurHobeko Bpeme Ha aapab,

Bpeme Ha cTaptupate npu
MUTHOB. 2apad. {laKkn,);
{lm/iset ratlo 1.05-5})

<15 ms

Bpeme Ka pecet:

Bpeme Ha sapaGorpare

Bpewme Heaas, dysKLKA,
o6xBat Ha HACTP. NO ApemMe

0.60...1800.00 s, crenka 0.005 s

pewsa
Bpeme Heaas (imdlset ralio 1.06-3)

+1.0 % wne +30 ms

IDMT HacTp. Ha 2apab.
(ANS] [ Q)

0.02...1800.00 s, cTeKa 0.001 x
napaMeTsp

IDMT napam. Ha HacTp.
k Bpeme Hacip, IDMT

0.01...25.0Cstep 0.81

A IDMT KoHeraHrs 0...250.0000 cTenka $.000%
B IDMT Koncradra 0...5.0000 crenka 0.0001
C  IDMT Koxcranta 0...250.0000 cTwnxa 0.0001
Mpelka

1DMT Bpeme sapa, 205 % unk £20 ms

IDMT mun, Bpeme 3apab.; £20 ms

20 ms

ifurHopeno speme Ha 3apalb,

Bpeme Ha cTapTupaHe npH
nerHoe, sapab, (wskn.):
(Imfiset ralic > 3)

(Im/lset rafio 1.05...3}

<40 ms (TunuaHo 30 ms)
<60 ms

PeceT

ChOTH. HA Bb3BO.
ToK K HaBpeXoHWE
UG/IO bren

97 % o7 ToKa ¥ Hanpex.Ha aapat.
2.0°

HacTp. Ha speme Ha pecer
{petuxa: Bpeme Ha pecet

0.000 ... 150.600 s.crenxka 0.005 s
+1.0 % wnh 35 ms

Bpewe Ha pecer npH cTapT K
pimnntaaannf
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<50 ms

HacTp, Ha Bpese Ha pecet (FWDn
REV} Ipewxa: Bpewms Ha pecet

0.000 ... 1800,000 &, cT=nxa 0.005 s
#1.0 % unu 235 ms

BpeMe Ha peceT RpK CTapT K
MWIBOBERO 3apab,

<50 ms

3awmTHN hyHKLMM 3a HaNpeXeHUe U YecToTa

BxogHu curkani

Wamepeaky senmnHN

P-P tbyHa. Hanpex. ¢ yecrata RMS

P-E_chyHp, Hanpes ¢ sectota RMS

JapaboTeaHe

Yenosua Ha aapad,

1 HanpexeHue
2 Hanpekenuna
3 HarpeMGHUR

Hactp. Ha sapab.

20.00...120,00 %Un, ctonka 0.01 %Un

Mpetlixa
Hanpexketme

1.5 %USET wnu £30 mY

BrRoxdpoBKE 1O HHGKS HanpeXeHie

Hacp. Ha sapab.

0.60...80.00 %Un, crenia 0.81 %Un

Hanpexere

1.5 %UsET unu £30 mV

PRHENLAP. N [N 3

Bpeme Ha aapaboTtsaqe

Bpeme Heaam, hyHKLMA,
06X8aT H& HAacTp. NG BPEMe

0.00...1800.00 5, crunks 0.0065

"pelka
Bpewme Hesas (UmniUsel ratio
1.05)

1,0 % wnr £35 ms

IDMT wacrp. Ha sapab.

£.02...1800,00 5, cruRka 0,001 X

1ANSI/IEC) napaMeTkp
IDMT napam. Ha Hactp.
k Bpewme Hactp, IDMT 4.01...25.00 slep D.04
A IDMT Koxetartd {...280,0000 slep 0.0601
B IDMT Koucrauta 1...5.0000 step 0.0001
G IDMY KoHcraHTa {...250.0000 slep 0.0601
pewka
IBMT apese aapab. #1.5 % unw +20 ms

+20 ms
IDMT a1 BpeMe 28pab,;
20 ms.




>

Muriopeto epewme Ha aapab.

Bpete Ha cTapTupaHe npH
MurHoB, sapal. (Makn.):
UmUsel ratio 1.06-

<65 ms

BxogHu GHFHANK

Pecer

BxopHH BENHIMHK

j U0 dhyna. Hanpek. ¢ yectora RMS

CBOTH, HA B13BP.

103 % o©T HecTy, Ka sapab

Hactp, 1a ppeme Ha pecey
Ipewxa: Bpeme sa peceT

£.010 ... 10800 s, cTunka 0.005 ¢
+1.0 % unu 35 ms

3apaBoteasde

HacTp, Ha Hanpex. Ha 3apab.

1.00...50.00 % UOn, cthnka 0.01 % In

Bpetse HA peCeT NPK CTapT U
HMUrHoBEHO 3apab..

BXOAHN CHBanM .

<60 ms

Mpeiuka
Hanpex. U0
Hanpesx. U0Calc

+1.5 BUOSET vnp £30 mV
+150 mV!

Bpeme ua aapaborTaaHe

Bpeme Heaab. yHKUWA,
oBXBaT Ha HACTR. N0 BpeMe

0.00...1800,00 5, cTLika 0.006 8

I'pewka Bpeme Hesan (U0miU0sel
ratio 1.06)

+1.0 % unk £35 ms

WU3amepsatys peARUHK

P-P dyHg. kanpex, ¢ yectota RMS

3apaBoTeare

P-E_dyng, Hanpexk. ¢ Hectora RMS

Yenonua Ha aapab,

1 Hanpexesue
2 HanpexeHus
3 HanpeweHus

IDMT HaeTp. Ha 3apab.
(ANS) /IEC)

0.02,,,1800,00 5, cTenka 0.601 X
napamersp

IDMT napas. Ha HaCTD.

Hacrp. Ha sapab.

50.00,.,150.08 %Un, ctonka 041 %Un

pewxa
Hanpewenne

#1,5 Yolser

Bpe'mé Ha aapaboTeaHe

Bpeme Heaap, hyHKLUA,
o6XBaT Ha HacTy. [0 Bpeme

0,00,,,1800.00 s, crehka 0,005

Ipewka
Bpeue resas (Umilset ratio
1.05)

21.0 % nam £35 ms

%k Bpeme Hacmp. IDMT 0.01...26,60 slep 0014

A IDMY Koncrantu 0...250.8000 step 0.0001
B 1DMT Korcranra C...5.0000 step £.0001
€ IDMT Koncranra 0...250.0000 step 0.0001
Mpewra

IDMT spete 3apab. f12(;.5 % nuaw 20 ms

IDMT M. spame 3apab.; o ms

20 ms

MurHoeeno Bpeme Ha 3apa6.

Bpewe Ha CTApTHPaHE npk

Mmurios, sapab, {Maxn.):

UOmiU0set ratio 1.06-> <560 ms

Pecet

iDMT HacTp. Ha sapab,
{ANSI / IEC)

0.02...1808.00 5, cTwnxa 0.001 x
napameTbp

CroTH. Ha BL3BD,

97 % oT Hanpex, Ha aapal.

IOMT napat, Ha HacTp.

HacTp. Ha Bpeme Ha peceT
[peiska: Bpeme Ha pecet

0,000 ... 150.000 s, cTunka $.005 s
+1,0 % wunui 35 ms

¥k Bpewme Hacrp, IDMT 0.01...2600 step 0.01
A DMT Korcraniu 0...250.0000 step 0.0001
8 IDMT Konctanta 0...5.0008 slep ¢.0001
G IDMT Korerante 0...250,0000 step £.0001
Ipewka

IDMT speme 3apas, :;05 % unu £20 ms

{DMT mui, epeme sapaf.; ms

a0 ms.

MurHopeho spewe Ha aapaG,

Bpetse Ha cTapTupaHe npu

MWHOE. 3apab, {Makn.):

UmiUsel ratio 1.06-» <50 ms

HpeMe Ha PECeT Npy CTapT |
MUTHOBEHO 3apad,,

<50 ms

BXOAHM CHEHANN

BXoAHA BENHUWHKA

burcupani
[Mpocnenseaiy

Pecer

Cv0OTH. Ha Bb3BP.

97 % OT Hanpex. Ha sapab.

YerToTHA pedepeHums’t
YecroTHa pedepeHuus 2
YeoroTHa pediepetinn 3

CTHL1, CT2ILT, VTIUL, VT2
CTiiL2, cT2lte, VT1U2, vizuz2
CT1iL3, CT2IL3, vi1U3, vT2U3

Hacrp, Ha BpaMe Ha peceT
Tpewra: Bpeme Ha peceT

0.04¢ ... 10.000 &, cTwnka 0.005s
+1.0 % wny #35 ms

3apabotsate

Bpeme Ha paceT npi CTapT A
L 14

<50 ms

> HacTp. Ha 3apab.
f< Hactp. Ha sapab,

10,00.,.70.0 Hz, cvenka 0,01 Hz
7.0G...65.00 Hz, crunka 0.01 Hz

Fpelka {pexum Ha 05pasum)
PukcHpaH
Fpocnenssaisp

+15 mitz (50 60 Hz dwie. wecrora)
+15 mHz (U > 30 V aTop.)
+20 mHz {§ > 30 % o1 pom, BTOP.}

Bpete Ha 3apaSoTeans

Bpeme Heaas, HYHKLMA,
o6xear Ha HaCTP. 11 BpemMe

0.00...4800,00 s, crenka 0.005 s

Mewxa
Bpeme weaas {Im/lsel ralio +/-
E0mHz)

41,5 % wnu £50 ms {max crenka 100mHz)

MurronsHo spene na 32pab.

Bpeme Ha cTapTIpaxe npu
MurHoB, 3apab, (k)
{Imvlset ratic +/- 80mHz)
MRS, pexsii

(lm/lset ratio -+/- 50mHz)
NpoCRE]. PeRKM

70 ms {max crbnka 100mHz)

<2 cycle; rrm;; <5Q ms(max CTBIIKA

PRl
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Pecet

CroT, He Bhagp,

0.020 Hz

Bpeme #a pecet npH cTapT U
MUrHoB,38pab.

{Im/iset ratio +/-50Mhz)
uxe, pexum

(imflsel ratio +/-50Mhz)
NPOCBE, PeRkiM

<1030 ms (max oTenka 100mHz)
<2 cyddes upn <70 ms {max oreoxa
100mHz)

3aluTHN PYHKLNK 32 NOCICAO0B. M NOAaLPKALLM

BxoaHu curHanu

BxofHK BERKMMHN

BaI0BU TOKOBS U HANPEKEHNR hYHE. C
wectota RMS

EX0fHN BENUUHRH

Gbpasym

DUKCHHEHU
flpoariegasaip

YecrotHa pedepergunt
YecToTHa peteperiun 2
Hecrotka pethepeHyus 3

CTIULY, CT2IL1, VTIU1, VT2U1
CT1IL2, CT2IL2, VT$U2, VT2U2

CT1IL3, CT21L3, VT1U3, vT2U3

3apabBoreaHe

P> 0.10...150000.00 kKW, crenka 0.01 kW
Prev> -16000.00,.,~1.00 kW, cTenxa 0.01 kW
P< 0.00.,.150000.00 kW, cTbnka 0.01 kW
BAoK. No HACKE MOLYRocT Prete 0.08...100000,00 kW, crbnka 0.01 kW
Ipelia

Mouocr

Bpems Ha sapaboreane

Typically <1,0 %Pser

3apalpysare -

Bpeme Hoaae. dyHRUuS,
ofiXBart Ha HacTp. Mo apame

0.00...1800,00 5, cThnxa 0,006 &

Ipeuka
Bpeme Hesas (PmiPsel ralio 1.05)

+1.0 % unun £3% ms

Difdl>/< nactp, Ha sapaB.,

0.05...1.00 Hzls, crunka 0.01 Hz

> numur 10.00,,. 70,00 Hz, cTeika 0,01 Hz
< rmmir 7.00...65.00 Hz, crenka 0.01 Hz
Ipewxa

dffdt 5.0 BISET uny +20 mHz/s
yecToTa 15 mHz (U > 30 V erop.)

Murtiopeno gpeme Ha 3apab,

Bpeme Ha CTapTUpaHe npu
MUTHOB. aapab, (wakn.):

(PmfPset ratio 1.05-) <50 ms
Pecer
CpotH, Ha pecer 0.97/1.03 x Pset

Bpeme na aapaborsane

20 mHz {l > 30 % o1 How. BTOP.)

Bpeme Heaan, dyHkuMEs,
ofXBaT Ha HacTp. no BpemMe

0.80...1800.00 &, crenka 8.005 s

Ipewika
Bpewme nesas (im/lset ratio +/-
50mHz)

2,5 % vnu £100 ms
(max c¢Twika 100mHz)

Bpeme Ha pecer
Tpewma; Bpeme Ha pecer

0,000 ... 150.000 s, cTunka 0.005 s
1.0 % nnu £35 ms

Bpeme na pecet npu oTapt 1
MUrKoB.3apas.

<50 ms

Murdoaeko Bpeme Ha 3apab,

Bpeme Ha cTapTHpaHa npu
MurHoE, 3apat. {uakn.):

3a6,|

Enoxvpate).

- Vi3t Ha sanpexc 3anousa ot 0.5V, a TokoBoTo - o S0MA. B cnyuad,
ue BAHD UMK ABETE NIKACBAT, K3, HA MOLHGCT Nnoxaspa OKW, B
chyyal, 4 hacTp. nossanaea (BRoK. N0 HUCKa MOWHECT = § kW), P<
MoXe Aa BbAg 8 C-AMUe Ha WAKN, 10 BREMe Ha ToBa c-Anue. Wk, ca
OCBLUBCTRABA, KNETO 3A{I0HHE
- KoraTo Briok. no HUCKa MOLYHOCT € HYRA, TH HE Ce Marona3sa,
Chulo uzis, Ha MowWHocT oy 1.00 kW ce nokaasa karo Hyna (P<

570 HA'TOK M HATpEREHVE,

(Imflsel ratio +/-20mHz overreach) | <150 ms
(im#set ratto +/- 200mkz <90 ms
overreach}

Peger ] . .
CroTH. Ha sbiep.{lecTored nuMiT) 0.020 Hz

Bpema ra pecer npu ¢TapT W
murion.3apat,

{Imflset ratic +/- 5omHz)

<2 cycies unk <50 ms {max cTbhka
100mHz)

Bxogau cywrHann

BxoAHH Gurnand

BxogH# BEMMUIAK

Dasku Tokora, 101, J02 10Cale
hyHA. ¢ wecToTa RMS
Craryc Ha Uwbposw Bxegose 1 #axons

Aapadorsane

BXOAHM BENKYUHI

dazosn Tokose, i1, 102 10Cale
dhynpn, c yecreTa RMS
CraTyc Ha UudpoBH BXOZ0EE U MIXOAM

Toka Ha sapaboTteans

Japatioteane

Tox Ha aapaboTeane

IL1...1L3 0.40...40.00 X In, cTenka 0.01 x [n
101, 102, 10Cale 0.805,,.40.00 x In, cTenka 0,005 x In
Ipelwka

CrapTos thaseH Tok (5A)
Craproe 1 (14)
Crapros {2 (0.2 A)
Crapros 10Calc (5

+0.5 %ISET or £16 mA (0,10...4.0 x [5E7)
+0.5 %I0seT or #3 mA (0.005...10.0 x IsET)
+1.5 %I0SET or £1.0 mA {0.005...25,0 x Iser)
1.8 %I0827 or +15 mA (0.005.. 4.0 x [se7)

IL1...0L3 0.10...40,00 x In, crurza 0.01 % In
101, 102, 10Caic 0.005...46.00 x in, cTenka 0.005 x In
Tpawxa

CTapTos thasen Tox {5A)
Craptos 101 (1 A}
Crapres 102 (0.2 A)
Craproe #0Calc(5

20,5 %ISET unn 15 mA (0,10...4.0 X Iser)
20.5 %I0SET uny 43 mA (0.005...10,0 x Is£1)
+1.5 %HSET uant £1.0 mA (0,005...25.0 x fset)
1,0 %H0SET unu %15 mA {0.005...4.0 x JseT}

Bpeiae va rapaboteane

Bpeme HesaB, BYHKUMA,
obxsar #a HacTp, No BpeMe

9.00...1800.00 s, ertnka 0.005 s

Bpeme Ha sapafioraaue

Tpewka
Bpewme neaae (Imflsel ratio 1.05-3)

1.0 % uny 50 ms

Bpewme Heaas, dyHKumMs,
OGXAET Ha HacTpP, RO BPEMe

4.00...1800.00 &, cTwnka 0.005 s

Pecet

CuOTH Ha pecet

97 % of pick-up current setfing

Mpewrka
Bpewe Heaan (im/lsel ralio 1.05-3)

+1.0 % unu 50 ms

Bpowme Ha pecer

<50 ms

Pecar

CuoTH Ha pecer

97 % of pick-up current setting

Bpeme na pecer

<5Gms
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ap 1 33

BanAnv CATHEN -

JawmTHY PYHKUMK 38 gBuraten

BxogHn cHraanyi

BxogHK sennsrHu ®azuy Tokose IL1iE2AL3 TRMS
3emen ok 101 TRMS
Jewed Tok 102 TRMS
3apaoTsane . ‘

Brog Ky senrunHn

Haann TokoBe (yHA. ¢ veeTera RMS

3zpatoTaans

HatTp. Ha TOK Ha aapaboraade

0.10,.,40.00 X0, cremka 010 x in

AaBep Ha xaproHuLmn

2pws, 3Tk, 4TH, 5T, T, 91, 118, 13TR,
15Ti, 17718 v 191K

Tpewxa
Tox

20,5 %ISET vnm £15 mA (0,10...4.0 x |seT)

Manonasauy sent4niy

Xapm, oTHOCUTEREH Xin
Xapm. cboTHowenue [hill.

Hacip. ha sapal.

0.05...2.00 x ln, cyunxa 0.01 x In {xIn)
5.00...200.00 %, crifika 0.01 % (3hilL)

Bpeme Ha sapaGoTRane

Bpeme Ha aapab. Ha
speMeHesas, thyHKrA

9.00,,,150.00 &, c¥bnka 0.006 s

{pemxa

Craptoen xIn
Craproe |h/IL

<0.03 xIn {2p#, 314, 5T}

fpewxa
Bpeme Hesas, (Imflsat ralio 0.95)

1.0 % wen £30 ms

MHrKOBEHC BDEME Ha 3apab.

Bpeme Ha 2apaboTeaHe |

<0,03 xIn ronepauc kuw |h {2pw, 3w, 5T}

Bpeme Ha sapab. Ha
5 BPEMENSaaB, (pyHKUNR

0.00...1800.08 s, crwnka 0.006s

Bpene Ha cTaprvpate apy
MyrHos, sapab, (Makn.):

<50 ms

&
T peura

Bpeme kesan, (lm/lset ralle 1.05-7)

+1.0 % wnp £30 ms

{lmflset ratio 0.85)

Pecer

IDMT HaeTp. Ha 3apad,

0,02...1800.00 5, ¢Thnka 0.001 x

CwoTH, Ha BbIAD.

103 % o HacTp. Ha sapab,

HacTp, Ha speMe Ha peceT
Tpeluxa: Bpeme ra pecer

0.010 ... 150,000 ¢, cTanka 0.005 5
+1.0 % wnp 36 ms

Bpeme sa peceT npi oTapT A

MUrHoReHo 3apab..

<50 ms

Bxofny cia‘ruanu

{Imfisel ratic >1.05)

(ANSI/ IEC) napameTnLp
IDMT napam, Ha HacTp.
k Bpewe wacrp. [DMT 0.01...25.00 step 0.01
A IDMT KoKleTanti 0...250.0000 step 0.0001
8 IDIMT KowcralTa 0...5.0000 step £.0001
G IDMT Koxeranta 0..,250.0000 slep 0.6001
Mpeuxa
IDMT epee sapab. +1.5 % unu £20 ms

+20 ms
JOMT MuH. ppeme sapal.)
20ms
Murxosero apeme Ha sapab.
Bpeme Ha cTapTUpade npy
wrHoR, 3apab, (Waa.)

<EO ms

BX0AHW BENWUHHK

apaboraane " T

l Bbamy Tokone PyHA. ¢ yectota RMS

Pecet

CuoTH. Ha Bba8p.

95 % oT HacTp. Ha aapab,

Haetp. Ka Tox Ha sapaboTsate

0,10,,,40,00 x Ia, eTenxa 010 x In

Ipedika
Tok

0.5 %ISET umi 215 mA (0.10...4.0 x [$ET)

Hactp, Ha speMe Ha pecer
Tpeilka: Bpame na pecey

0.010 .., 10,000 &, step 0.005s
+1.0 % or 35 ms

Bpane Ha peceT ApYi oTapT |
rHoBeH: 3apad.,

BxoAHU BENUYHHN

<50 ms

dasHu Tokoee, 101, 102 dyHa. ©
yectoTa RMS

WauncneH ocTaTeHeR AndepeHuuaneH
TeK

Bpewme Ha 2apaboTsane

Bpeme Ha aapab, Ha
Bpemeqesan. DyHKLnA

0.03,,.1800,00 s, cTenka 0,005 s

Hapact 12{ cyMa Rpy speme
Ha 3apaf, Ha kHEB. X-Ka

0.00...1800.00 5, cThnxa 0.006 s

'peLluka
Bpeme Heaas. {Im/lset ratio 0.85)

+1.0 % unu +30 ms

NMnrHoBEHD Bpetie Ha aapab.

Bpetse Ha crapThpaHe fpy MWIHoS,
sapa. (Makn)

t_{Im/isat ratio 1 05

<50 ms

Pecer

Pesxwmian ka patoTa

OrpasuyeHa seMHa 3alpra
DupepeHupania 2emHa 3a1MTa Ha kabesn

CuoTH. Ha BB3IBP.

97 % or nacrp, Ha sapaf,

KapakTepueTuki

OuratbueH gudepeHiyuaneH ¢ 3 HacTp.
CaKTOpa W 2 HaKneHa

HacTp, #a BpeMe Ha pecer
fpewxa: Bpeme Ha peceT

0.010 ... 150,008 5, crbnka 0.005 5
+1.0 % wnw 135 ms

HacTp. Ha YYBGTB. Ha TOKE Ka 3apab,

0,01...50.00% {In), cTenia 0.01 %

Bpeiie Ba peceT NpK Crapt ¥

MHIHOBEHO 3apab.,

<50 ms

Haxknod 1 0.00...150.00%, crunka 8.01%
HaknoH 2 0.00...250.00%, cTenra 1%

BpeMe Ha cTapTrpante

TumHo <14 ms

Bpelnie Ha peceT

C TOKOD MOHUTODYHI, THIUMHG <14ms

Koo, na pecet

97 % 3@ TOKOBO MaMepBane

[peiuka
CrapTupane

Bpeme Ha aapab,

+3% o7 3apgajeHaTa CT-cT ha sapab, >
0.5 x tn Hactp.. 5mA < 0.5 X In nacTp,
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Brogu carkann

BxopHi BenmauHK

BX0ZHH BENUUYKHK

HacTp. cTapT. curHanyt Ha ABHIETENR

lapaboreate (HarpasaHe)

e Tokose TRMS (40 3181 XapMoHUK)

TepM. CTaTyC B 388, OT AR,

Ba

CTapT npw CTYASH ABMI,

1...100 cTapTa ¢bG &ThNKa oT 1 cTapT

NPS chaktop wa otk (HeBananc) 0.1...10.0, crwrika Ot CTapT ApK ropely gerraren $...100 crapra cke crenka o1 1 cTapT

Tok Ha 3apa6, 0.00,,.40.00 % In, eTwrka 0,09 xIn

HacTpoiika Ha HUBO Ha Tepm, 0.0...150.0 %, crenka 0.1 % Nansn 3 MOHUTOPUHS ManonapaHn cTaprone

anapMa U wskn, ' Haaputu etaprose

Cepausek dakTop Ha gshrarens| 0.01..,5.00 x In, crenaka 0.01 x In Anapnn, 3abpans, Bnox.sabpana,
Bpeme Ha anapma Bpewe ot

Yenosus Ba cryg nocneaeH crapt

[fitnro Harpreade T consl (cTya) 0.0...500.0 min, crenxa 0.1 min

Kpatko warpssane T const (oryg) 0.0...500.0 min, cT:rka 0.1 min Bpeme Ha cTapTupane max § ms OT perkCTpHpad crapT

YENoBAA Ha ropeLliiEa lpetoka

[bnre karpasare Tconst (repew) | 0.0.,.500.0 min, cTenka 0.1 min CrapTupate +3% or Hactp, 3apab. > 0.5 xIn HacTp.

Kpatxo narpse, T const {ropaLy) 0.0..,500,0 min, cTbnxa 0.1 min 5mA <0.5x In kacrp, {o1 MST tb-5)

Yen, Ha ropeluda theta Himit 0.00...100.00 %, crenxa 0,01 % 3apalb. Ha BPEMEHEIER, X-Ka 0.5 % wiK £10 ms o1 Haman. Ha Gposva

{Cold > Hot spat) g & R R S S DS e SR Y

Pecer {Oxnaknane) i i

haktop e peceT (sapaG, v anapmu) | 69 %

Yenosue 3a cnupake

Awnro oxa, T const  (cron) 0.0...500.0 min, cTanka 0.4 min

Hpatke oxm. T consl {cron) 0.0...500.0 min, etsnka 0.1 min

Kpatxe oxn. T & usnonaa apeme 0.0...3000.0 min, crenka 0.1 min BxogHi chrane

Yenosue aa pabora BXoAHN BERMHAY P-E uMnegatici

Renre oxn. T const (cron) 0.0...500,0 min, crurxka £.1 min AmresancH npapa nocnenoa,

Apeme Ha sapab, 3apaioreare S

Bpeme Ha agpab. ka 0.0...36800,0 &, cThaka 0.1 Hactp. Ha 3apat, 0.1...150.0 Ohn, crenka 0.1 Chm

BpeMeHe3aB, MYHKIWR

pewa
3apab. ¢ pecer

£1.0 % unu £30 ms

[peiuia
HAAHUCIERNE HA UMNegANG

Typically <5.0 %ZSET

HacTpoitkn va ok, cpepna

Bpeite Ha sapab.

ChOTH. Ha Bb3Bp,

97 %

T HacTp. Ha aapab.

Bpenme Ha zapat. Ha
BpeMeHesas. dyHKunA

0.00,,.1800.00 5, eTunka 0.005 s

Hactp, Ha apese Ha peceT
{'peuika: Bpeme Ha pecer

G.0%0 ... 150,000 s, cTunka 0,005 5
1.0 % uni £35 ms

BpeMe Ha peceT npy CTapT U
MUIHOBEHO Japat,,

<50 ms

Tpawka
- Bpeme Hezas,
{ZmfZsetralio 1.05-3)

Mursoseno epeme Ka sapab.

+3.0 % wnu 35 ms

BxogHH cHrdany

Bp. #a £TapT npW MMrHos, 3apat,

(mawn): (ZmiZsetratio 0.95) <60 ms
Pecer
CHOTH, Ha Bhasp. 0.97 x Zset

Hacrp. ka ppeme Ha pecaT
Ipeluka; Bpeme Ka peceT

0.010 .., 150.000 5, cThike 0.005 s
+1.0 % wnu £35 ms

BxogHut BENWIKMHN

thaaHu Toxose DyHY. ¢ Yectota RMS

3apaloTtRane

MWHOBEHO 3apal,,

Hacrp. va Yok va sapab.

0.10...40,08 x In, cTenka 0.10 x In

Ipetzxa
Tok

+0.5 %iSET umk £15 mA {0.10,..4,0 x I5£7)

Bpewre Ha sapal.

Bpeme na sapab. na
BPEMEHESER, PYHKIIHA

0.00.

.i800.00 5, crenka 0.005 s

BpeMe Ha peceT npu crapT u

- HsmepBaHeTo Ha HanpexeH

Cy4ai, Ye 8Ho UNK U AB8eTe AWNCBAT, YMNBAAHCE G& CHWTA 32

GeakpasH,

- I'o Bpeme Ka Tputha3Ho K.C. NaMeTTa 3a LrLna @ akTuaHs 0.5
CekyHAd, B cny4ail ue HanpexeHeTo nagke nog 1.0V,

SRR S

va sanousa ar 0.5V, a Ha 1ok - oT H0mA, B

Fpewya
Bpeme Heaaer, (Imfiset ratio 0.85)

1.0 % snu £30 ms

drnoseno BpemMe He 36pab.

Bpeme ka crapTvpade zpw Murkon,
3apat, {uakn.): '
(imfisel rafic 1.05)

Pecer

=50 ms

CBOTH. Ha BLIBP.

a7 %

OT HACTP. Ha zapab,

HacTp. 1a BpeMe He pacer
Mpewka: Bpeme Ka pecer

0.010 ... 150.000 s, crunka 0,005 s
£1.0 % unm 235 ms

Bpeme va pecer apu cTapT 1
MUrHoBeHO 3apab.,

<50 ms
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BXODHM CHIHERN

BX0AEM GUriank -

BxopHu sennumi

Yserotha pedrapesiyuatl
YecToTHa pedepenus 2
“ecroTHa pecbapeuum 3

PP voltage ¢yHs. ¢ vectots RMS P-E
vollage chyHA. ¢ yectota RMS CT1ILY,
CT2iL1, ViU, vTau

CTHLZ, CT2IL2, VTIUZ, VvT2U2

CT1L3, CT21L3, VT1U3, VT2U3

BXofHW TOKOBI BENUYKHI

BrOAHW HanpexeHoBY BERMUKHN

daznm TokoBe YRA. ¢ yecTota RMS
daany Tokope TRMS

dadny ToxoRe peak-to-peak

P-P Hanpex. dyrp. ¢ yectota RMS
P-E vanpex. $yHA. c Yyectord RMS

'3apaﬁ

JapaboTeane

3apaf, V/Hz settlng

1.00...30,00 %, crunka 0.01 %

Haetp, Tox ka aapab. (poind 182)

0.10...40.00 x Ir, cTwnKka 0.01 x In

Mpewsa
-ViHz

1.0 %

Bpeme Ha sapab. -

Bpeme Ha aapab, na
BpemMeHE3as. BYHKUUA

0.00...1800,00 5, cTerKa 0,006 5

Hactp, Hanp., Ha 3apab. (point 1 &2)

0.00...15¢.00 %Un, crenka 0,01 %Un

Mpeuka
-Tox
-Hanpexetie

+0.5 %ISET uan £15 mA {0.10...4.0 X ISET)
1.6 %USET nnu £30 mvV

Bpeme Ha aapab..

Ipewzka
-Bpene Hesas, (imfisel ralio 0.85)

1.0 % wnu £30 ms

Bpems Ha aapa. na
BpemeHesan. PYHKUUS

0.0¢...1800.00 5, cThnka 0.006 ¢

Miwhos. Bpeme Ha sapabi-

 Bp. Ha GTapT NPK MWTHOB, 3apat,
| (wagn.y: (Um/Uset ratic 095)

<50 ms

Pecer

CLOTH. Ha BLaBp.

99 % oT HacTp, Ha 3apab.

HacTp, B8 BpEME Ha peceT
{pewxa: Bpeme Ha pecer

0.010 ... 158,008 5, cTenka 0.006'5
+1.0 % nnu £35 ms

Bpema Ha peceT npy cTapT K

mMrHoBero 3apad..

<80 ms

BixajiHu curbany

Bxoptut BERUUrHI

baHsHK TOKOBE 1 HanpeX. HyHA, ¢ vecroTa
RMS

Japad.

Hactp. Ha 3apab,

0.10...100000.00 kVar, cTirka 0,01 kVar

Tpetika
- PeakriBaga MoLsoeT

Typically <18 %QSET

BpeMe Ha 3apab.

| Bpeme Ha 3apab. va
i apemeHesan. hyHkuus

0,00,..1800.00 ¢, eTenka 0.005 5

fpelxa
-Bpeme Hesas,
{Qrm/Qset ralio 1.05-)

+1.0 % wnk £35 ms

Wirros, epeme Ha zapab,

Bp, Ha oTapT npM
MirHoB, sapafi, (Makn.):

[peluka: Bpeme Ha pecer

{QmfQset ralic 0.96) <E0 ms

Pecer

CLOTH, Ha BLIBP. 0.87 x Qset

Hactp, Ha BpeMe Ha pecer 04810 ... 150.000 ¢, step 0.005s

+1.0 % or £35 ms

Bperie Ha PECeT npu crapT y
MUrHOBeHo apab,.

<50 ms

3ab.}

cyira OkVar.

Mamennarero Ha HanpexeHus sanousa of 0.5V, a ha tok - o7 50mA. B
cnyyan, Ye eqHo Unk K JBETE NUNCBAT, PEAKTHYHETA MouJ,anT ce

'pewka
~Bpeme Hesas. (Imfsel ratio > 3)
-Bpeme neaas, (Imfiset ratle 1,05...3)

£1.0 % wnn £20 ms
+1.0 % wny 230 ms

IDMT HacTp, Ha sapab.
{ANSI ! IEC)

0.02.,.1800.00 5, cTunka 0.001 %
HapamMeTsp

IDMT napam. Ha Hacrp.

&k Bpeme racrp. IDMT 0.01...25.00 step 0.01
A IDMT KoHcranTi 0...250.,0000 step 0.0001
B IOMT Koucranta 0...5.0000 step 0.0001
G IDMT KodcraHta 0...250.0600 step 0.0001
Mpetia
IDMT Bpema 3apat, ijqrf, % wi £20 ms

s 5
IDMT muK. spewse sapab.; m
bedi Keal-3

WMitrtes. Bperse Ha sapab.

Bp. Ha CTapT ApY MUrHOB, 3apab.
{makn.):

(Imfset ratie > 3)

{Imflset ratic 1.05,..3)

<36 ms {fypical 25 ms)
<BG ms

Reset.

Koath, Ha peceT
-Tok

87 % ot HacTp. Ha 3apab.

HacTp. Ha apeme Ka peceT
fpeluka; Bpeme Ha pecer

0.010 ... 10.000 s, cvhrika 0.005s
1.0 % wnaun £35 ms

Bpeme Ha pece'r TPW CTAPT B

pamianoe sannd

BrogHu curkany -

BxopHM BENKMHK

dasHy Toxkose YRA. ¢ YecTora RMS
P-E unn PP voliage diyug. ¢ vecToTa
RMS

3gpafioTeake

Hacyp. Ha aapab. wa PF.

£.00...0.99, eTbnza 0.01

[petuka
PR npw U> 1.0V 0> 01A)

10.001

Bpeme na sapaf.

Bpema Ha sapab. Ha
BpemeHeaas. hyHKLMs

0.06...1800,02 5, cTenka 0005 s

Fpelika
-Bpeme hesaa.
{Fone 0.01 nag, Hactp,)

£1.0 % unn £30 ms

dwrnon, Epeme Ha sapa6,

Bp. #a crapt npw murkos, sapaf. ‘
(wakn.y:(MNore 0,04 nop wacrp,)

<60 ms

PeceT

T PN

Koed, Ha pecert :

it 3%/*%&?%5’”‘\@\

Bpewme Ha pecet U

<80 fzs .

3a '1

\@Wﬁ VIR

e AT b
e AT ST

2 naqmcn Ha %E‘EKUVBTEQMW}

('n\

i) e
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Bxoanw curnanu

BxozHu HANPEXQKeBY BENHYUHA

Hanpex, nyneea nocneaos. QyHE. ©

Bapah.

vyecrara RMS

Hacp. Ha Hanpex. Ha zapab.

5.80...95.00 %Uon,

creaxa 0.01 %U0n

['peuka
-U03tu

EJ'ID!{%'IPEHE NEK BBAca Ha Teeap

21.0 %UOSET

Wanonssa ce

No f Yes

Nica He ToBap —~TOKOBA HAcTpohka

0.10...0.50 ¥ In, crunka .01 xIn

Bpeie ka sapad. -

Bpeme pa sapab. Ha
BpeMBEHEaaR. BYHKLMR

0.00...1800.00 5, cTwnxa 0.006 s

{pewra
-Bpeme Heaag. (Imflsel ratio 0,95}

1.0 % wna 230 ms

BxogHis BEANYMHY

Gaanm Tokore o BH (151, I1.2, 1.3y HH
{I'L1, L2, 'L3) cTpenu. 3a REF cTuRanata e
3alipTa - hyRE, 3EMHKE TOKOBE OT
sxogope 101 W 102 v or gpete cTpany
GynpameHTanmml,

20 14 5™ xapmoHly.

DYHKUMA

NpouyentHo (¢ HakaoH) gudep. ramkTa ¢
HacTposaemo sapab,, 2 ocH, Toykn K 2
HaknoHa. Bea Haknoy. w He-Bnoxmparo
BTOpO cTLNANG,

Hucko umn, REF aa 2 cipany ¢

H@38B, NPOLEHTHA {¢ BAKAOH) X-Ka
{#AEHTHYHE C X-KaTa npK hasHu

nospean)

Hacrpofiia -

Differential calculation mode

Add or Subtract. Depends of the current
direction in CTs.

Bias ¢alculation mode

Avarage or maximum, Depends of the
desired sensitivity/stabllity requirements, ;

Ha YC. Mo [HNca Ha Topap.

Bx0gHW TOKOBY BeIHU#HN

Gazm Tokcae TRMS max {31 xapm.)

Bpeme XOHCTaHTH T

1 3a narpAeade, 1aa oxnaxjadHe

CT-CT 1a Bpee KOHCT.

0.0...500.00 min ¢runka 0.1 min

Cepausen takTop {max npetos.)

001,500 cTenka 0.81 x In

{tEnoHeHue B TEPM. Mogen

Ox. Temn. (Set-60.0 ... 500.0 deg cTenka
0.1 deg n RTD)
Tok 08p. nocnesos,

Temn. MepKKt HA Tepl,

Matop deg C wni deg F

Bpeme Ha sapab.
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pennmka
Waxogn Anapia 1 (0...150% cTeaka 1%)
Anapma 2 (0...150% ctenka %)
Tepw, wakn, (0...150% ctwnika 1%)
Tepm. saxecH. (0.000...3600.0005 crenka
0.005s)
Restart Inhibit (0...150% cibnra 1%)
I'pewka
Craptupanre +0.5% o1 HacTtp. Ha zapab.

5 % unu + 500ms

MurHoB. BpaMe Ha éapaﬁ;‘_- e ldb> Pick-up (1)6036‘,5;100.{}0% by step of 0.01%, Default
. .00%

Bp. Ha cTaPT NpM MUTHOB. 3apat. -
{nakn.): (UmAlset atio 0.95) <50 ms Turnpoint 1 g).gag.l.r]so.Olen by step of 0.01xIn, Defauilt
" ~

hial ' Slope 1 0.01,,.250.00% by step of 0.04%, Defauil
CwoOTH. Ha Bb3Isp, 103 % oT Bactp. Ha sapab. 10.00%
Haectp, Ha ppeme Ha pecer C.010 ... 150.000 s, crwnka 0.005 5 Turnpoint 2 0.0%,..50.00xn by step of 0.01xin, Default
Ipewka: Bpeue Ha pecer +1.0 % unw £35 ms 3.00xIn
Bpeme Ha pecer npu cTapT M <50 ms Slope 2 0.01,..250,00% by slep of 0.01%, Default

wab. - 200.00%

3abl Flopy eawn (base TOK @ ADCTATEMEH 32 N3NbAHEHUR i Pick-up 200.00%.. 1500.00% by slep of 0.01%,

Default 600.00%

Interna! harmonic bloeking
selection

None, 2nd harmoenic, 5th harmonic, both,

2 harmonlc blocking Plck-up

3.01...50.00% by step of 0.01%, Default
15.60%

5% harmonic biocking Pick-up

0.01...50.00% by step of 0.01%, Default
35.00%

Culputs

Biased differential Idb> trip

Biased differential Idb> blocked
Nonr-biased differential [di> trip
Non-bizgsed differenilal Idi> blocked
24 harmonic blocking active

5% harmenic blocking activa

Operating time

Typically 25 mewilh harmonic blockings
enabled

Typically 16 ms without harmonie
blockings

Tpeuna
Differental current detection

Cperating time

3% of set pick-up value > 0.5 x in setling.
5mA < 0.5 xIn setting
+ 5ms from the beginning of lhe fault

Confrel scale

Commpn lransformer dala setlings for
all imetions in fransformer module,
protection logic, HMI andg 10.

Feafures Slalus hours counters (normal load,
overload, high overioad)
Transformer « .lus sigaals
Transformer dala for functions
Seitings Transformer application nominal dala




Y

Quipuls Light /Mo foad {Im < 0.2xIn}
Inrush HV side detected {lm < 0.2xln -» Im
>1.3 xIn)
inrush LY side detected (Im < &.2xin = Im
>1.3 xln)
Load nermal (Im > 0.2xin... iIm <1.0 xIn}
Overloading {m > 1.0xIn... Im <1.3 xIr}
High overlead (Im > 1.3xIn}

Mpeluxa

Cument detection 3% oT HacTp, Ha 3apab. » 0.5 xIn
Hacrp. 5mA < 0.5 xIn nacrp,

Detection time 10.5 % wnw 10 ms

e S T T T TR T S ST AT

DyHKUMKY 3a yrpasneHue

BXoAkW cHrHaNK -

# BxopHu BENHYKHY

P-P sanpex. dynra, ¢ vectota RMS

3apab.

P-£ Hanpen, tynn. ¢ vectora RMS

U diff < nactp.

0.02...50.00 %Un, crwnka §,01 %Un

‘bren diff < pactp.

1.0...80.0 deg, crenxa 0.10 deg

Yecrora dHf < HacTp.

0.05...0.50 Hz, crenxa 0.01 Hz

Ipewa

Haapex 1.5 %USET or £30 mV

“ecroTa 15 mHz {U > 30V pTop.)

o 046 /215U 16VIU=1..15V)
Pecer

$ayTop Ha pecet

Hanpai. +0.003 %Un 32 U diff < kacTp.
YecroTa 002Kz

bren o2 *

Bpeme Ha akTuenpaHe

AkTBup. (¢ U3k, Ha yecToTa) <30 ms

AyTuBMp, (Bes 1IM, Ha uyacToTa) <60 ms

Pacer <36 ms

Pexunni Ha Gaknac

| Pex0i Ha NPOBERKA HA HANPEXEHHE
& {fea LL)

LL+LD, LL+DL, LL+DD, LLH.D+DL,
LL+LD4DD, LE+DLADD, bypass

U live > limit
U dead < limit

0.10...400,00 %Un, crenka 6.01 %Un
0.00...100.00 %Un, crenka £,0% %Un

BxogHu curkann

BrogHu cursanm

Software slgnals (Protection, ‘Logics, elc.)
GO0SE messages

Binary inputs

Requests

REQ1-6 5 priority request inpuls, possibliity to sel
parallel signals 1o each request

Shots -

1-5 shots 5 independently ~or scheme ceatrolled

shols in each AR reguest

Bpeme na sapal.

QOperaiing ime seiting
Lockout after successful AR
Object closersclaim tme

AR shot starling delay

AR shol dead lime delay

AR shol action tme

AR shot specific reclaim time

0.00...1B00.00 s, cvbiika 0.005 3

Mpewxa

1.0 % or 230 me

BxogHK chrHann

BXoAHY BEnUUMHA

damum Tokose hyHa. ¢ vecTota RMS

Pick-up -

Pick-up current setting
i Low /[ High /1 Over

0.10.,,40.00 x In,, cThka 0.01 x I

dagyop Ha peceT

87/ 103 % ©T HacTp, Ha sapal,

Mpelxa
Tor

+0,5 %ISET wnw £15 mA (0.10,..4.0 X 1se1)

GLP acl release (aclual block release)

Release lime (act):

{Imfl_High ratio > 1.05 <35 ms
CLP activation lime ’
Aclivation #me {acl):

(Im#i_{ow ratio < 0.95)

<45 ms

Bpeme Ha 3apad, i i

Bpeme ka aapab. Ha
BpemMeHesan, gyHKUNA
CLPU lset f GLPU tmax / CLPU Amin

0.00..,1800,00 s, crerka 0.045 5

Ipewka
Bpeme weaas. (Im/lset ratio > 1.05}

#1.0 % or £30 ms

Bpeme na szapab, Ha
Bpemaielas, (hyuKyna for

0.000...1800.000 5, crenka 0.006 s

Mpenxa
Craprupane
Bpeme Hesap. Bpeme na sapabd.

+5 M35 oT nonyyel cUrHan
0.6 % unu 10 ms

Bxoa BN curkani

Ludpposn sxopoRe
CodryepHis CurHany
GOOSE cwabluentin

HaxoaHu curkans

¥omanaa 3a BKNIOYBAKE
Komakga 3a MrniodBaHe

Bpeme Ka aapat, Ha
ppemeHesas. pydruns for all

0.00...1800.00 5, cTbrKa 0.025

['pewka
Bpeme Hesae. BpeMe Ha sapal,

+0.6 % wnu £10 ms
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Selfing groups

8independent conlrol priorifized setting
roups

Control scale

Common for all instafied funcliens which
suppor selling groups

Control mode
Loca!
Remote

Any digital signal available in the device
Force change overruie of local controls
either from selting tool, HMI or SCADA

Breaker characteristics seltings:
Nominal breaking current
Maximum breaking cusrent
Operations with nominal curreni

Operalions with maximum
breaking current

0.00...100.00 kA by step of 0.001 kA
0.00...100.00 kA by slep of 0.001 kA
0...200000 Operations by stap of 1
Operalicn

0...200000 Cperations by slep of 4
Operation

Reaclion time

<b ms from receiving the confro! signal

DYHKUMW 38 MOHUTOPUHI

BAOaHI CurHans

Pick-up setting for Alarm { and
Alarm 2

0...200000 opesalions, cThika 4
oparaticn

Ipewna for current/operations
counter
Current measurement element

Operatlon counter

0.1xIn > | < 2 xIn #0.2% of measured
Gurrend, rest 0.5%
J +0.5% of operafions deducted

BxoaHK BemIMHK

dazn rokose fundamental freq RMS

Hecrora Ha ckaHvpake

e P U A 2

8, 16, 32 e 64 oBpasum / upicen

3apab.

Trigger curment >

0.00...40.00 x I, cTurxa 0,01 % In

AumiasHa va sanmea

0.1...1800, cTbnxa 0.001
Makc, AmK. capamo wsBpadute curiany

Ipetika
Triggering

Reaciance R

0.5 %IsET of 115 mA {0,10...4.0 X [3€T)

0.000...5.000 &, cTwnka 0,001 chm/fkm

Bpof aanucy

0...1000, 60MB cnogenena namer
Make. 6poi cnpsamMo W3BPaHKUTE CHrHanK 1
HacTp, Ha BpaMe Ha sapab,

Reactance per kilomatar

AHAnNOroEK KaHany Ha aanuca

0...9 kaHany
CeobBopHe KaBrpaeiu

Ipewka

Reaclance £5.0 % (Typicatly)

Operation

Activation From trip signal of any protection stage

Minimum Bpeme Ha sapab,

Least0.040 s stage Bpeme ra
sapad. required

Uuntchpobu kaHanw #a aankca

BXOAHY CUTHaNK

Measured magnitudes

P-F vollage byna. ¢ uectoTa RMS P-E
voltage @yHA. ¢ YectoTa RMS

Pickup

Piskup setling
Voliage low pickup
Voltage high pickup
Angle shifl limit

0.05...0.50 x Un, eTbaka 0.0 x Un
0.50...1.10 x Un, cTenka 0.01 x Un
2.00...90.00 deg, crenxa 0.10 deg

AC; 200 CEPUA -

0,..96 kanana
CrofiofHo H3BHPaEMU SHARCTORK M
posr KaHany

Sms yestora Ha exaitupate {FFT)

TECTOBE 1

YCIOBUWA HA OKONHA CPEDA

Electrical environment compatibility

Bckukn TecToRE

CE ono6peny ¥ vecteanm obrn, EN
&60G81-2, EN 50082-2

Tpelika
Voltage
U angle(l > 1 V)

1.5 %User
+1.5°

EMucui
MNpaseaenu (EN 55011 class A)
Mantuenn (EN 55011 dlass A)

0.15 - 30 MHz
30 - 1000 MHz

Digital input plckup (optional}

C-> 4 or inverse

Time delay for alarm

Bpeme Ha sapa6. Ha
apemeHeaan. By HKLUA

0.00...1800.00 5, eTwiika 0.005 s

Ipewxa
Bpeme Heaan. (UmiUsel ralic >
1.05 10,95}

£1,0 % or £35 ms

instant Bpeme Ha sapab,
{alarm}; {Um/Uset ratic > 1,05/

<50 ms

Peaer

CnoTH, Ha BE3BD,

977103 % cof plckup voltage setting

Hactp. Ha apeme Ha pecer
I'pelsia; Bpome Ha pecaT

0.010 ... 10.000 &, slep 0,005 5
+1.0 % or £35 ms

BpeMe Ha peceT npH erapT n
MUrHOREHD 3apab..

<50 ms
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WUmyHutet

Craridet pazpsa (ESD) (cwrn.
{EG244-22-2 v ENG1000-4-2,
class [1f)

Evpan npexessu caytenns (EFT)
(cbrm, EN61000-4-4, class il
u [ECED1-4, level 4)

CBPLXYYRCTBUTEAHOCT (Chrh,
EMNG1080-4-5 [09/96], lovel 4}

RF enstrpoMardutie none
{cwurn, ENG1000-4-3, dass 111}

Nposagexu RF {cwim. EN
61000-4-6, class )

T T T T T i AT A RS T T T A

Paspag Bos sbagyx 15 kV
Paszpag npv Kontaxt 8 KV

Bxoa 3a saxpaneane 4kV, 5/50ns
RApysk Bxoaora K K3X0AM 4KV, 6/50ns

Mexay nposoanmum 2 kV 1 1,2/50us
Mexgy npos, neeMa 4 KV [ 4,2/600s £ =

80....1000 MHz 10V /m

= 150 kHz....80 MHz 10V




Wsonauma cwrRacko [EC
§0255-5

2 kV, 50Hz, 1min

Winynced recr cernacko 1IEC
£0255-5

5 kv, 1.2/50us, 0.5J

CHLEMeCTUMOCT Ha OKOJHA cpeaz

Butpaignn

13.2 Hz +3.5mm
13.2... 100Hz, £1.0g

Ynap/fipycade curn. |EC

209, $000 ppycanusmoc,

60265-21-2

BaakHoor IEC B0068-2-30
{opewmba IEC 60068-2-2
CTy,qu Tect {EC 605588-21

CreneH Ha 3ailliTa Ha KopRyca P54 oTnpen

1P24 oTaay
Obxear 12a ok Temn. 3a padora -35...#70°C
Ofxgar Ha ok, TeInepaTypa 2a -40,..+70°C
TPAHAIOPT N ChXpaHeHv e

KOPITYC 1 OTAKOBKA

Pasepy Ha y-creoTo {LLi xBX j

Bucouuita 4U, wupuna ¥ rack, AxnSounHa)

mm) 210 mm

Paimepy Ha CNakoBKaTa 230{w) x 120{p} % 210{n) mm
(L % B x 1 mm)

Terno Yerpoficrao 1.5kg

B unakoekara Zkg




TuradHa Iarmama Ha

L1
L2
L3

AQ-200 cepus y-CTBa —~ TUNKUHE [|WafPaMa Ha CBBPBEHE MOKA3aHA G M3MepBaHe Ha 3 (askn v 1 3eMeH Tok saegHo ¢ 3
aann 1 1 38MHO HanpexeHna. Haniny ca u Apyri anTepHaTHBHIA CBLPIBaHWS, HANPUMER C JIMHEIRHMN HANPEKEHNS 1
pedepeHTHO HarpeKeHNe 3a GMHXpo-vek. Benuku pexvmi Ha MIMEepBaHe Ha aHanorosute Kakany, RONAPYTETH K HOM.
CT-CTW MOTaT [la ¢& KOH(urypupar upea codityep. 3a nogpobHocTy pasmenaiite ChoTBETHATE KHCTPYKUMS 38 SKCNNCATALMA.

116

m 1
\i'— ?
Gy

s ¥n jto

n s ris 2 S tun s el R S

l]}-—

[~ e fen I oo o o

-

b




165,00 mm

37700 mm
156,00 mun.

Pasmepu Ha AQ-21x y-cTBO.

115.00 mm

$5.00 mm {min}
I

+

£.00 mm

185.00 mm

$06.00 £ 3 mm

15.00 mm {min)

"y

5.5 mm M5 washor ring {4pring wazher)
Tighlering fronlpana) Lonmterpan with spatans

WHcTanupaHe Ha AG-21X y-CTBO




y-CTBG

~25x%

MreTanauma Ha AQ

AQ-250 UncTtanupaHe u pasmepu
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Kog 3a nopsuka

OBulo THROBO O3HaY¢HKe

Ynpasnesue Ha eH-A

Sawura Ha #apoy

3awyra Ha rerepatop

3awura Ha ABwr.

Wam, Ha MoLHoeT

Ynpagn., Tpakcacep k AREpMd + MHAUKALMA
Saupma ka TpaHCqIopMETp

Hanpesxzhona sawmra

114 ot 19" rack

1/2 o1 19" rack

5 Tokoay uamepBaTelky KaHanmn

4 HanpesaHOBH W3MEPBATENH KaHan!

Ees ananoroeo nsmepBaHe

5 Takosw W 4 Hanp 13MEepBaTENHH Xaranu
10 ToxCE) USMEPBATENHK Kadani

10 Tokosd ¥ 4 HanpexeHoBY WIMBPRETENHW Kakanu
16 ToxoEU N3MEPBATENHY KAHAAN

15 Tokos# K 4 HanpeXeHoBH NaMeppatenHK Kakanu

- m g O W »

0oz =T ©

Brpapes MOHTaX

80...266 Vac/dc

18..72Vde

Ees

8 Uubposn Bxopose

& Lindhponi n2xaau

Auroea aawura

2 ¥ mA exogone - & X RTD exopope *
Heoek LC 100Mb Ethernet (Pesepsupat) *
CepweH RS232 — Capwe ontuued (PP)™
Cepuen R5232 — Cepuen ony. {PG)*
Cepuen R5232 — Cepues onT. (GP} *

Cepvien RS232 — Cepyed ont. (GG) ™

CranpapTax

CradgapTs GonTesy

Knemopes ¢ Mapaxiaemyl NPOBOARKUM &

MougnocT/EKeprsa ¢ knac Ha TouHocT .6

MotikocT/EHeprin © ¥A18C Ha TouHeoT 0.28

N/A
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