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1. Introduction



This Product Guide describes the withdrawable vacuum circuit breakers manufactured by Tavrida Electric.
Tavrida Electric circuit breakers are designed for rated voltages up to 24 kV.

Withdrawable vacuum circuit breakers are designed for indoor installation in air-insulated switchgear panels and
are intended to perform switching operations in network rated and faulty modes.

The breakers consist of the following main components:

e Indoor Switching Module (ISM) - The air-insulated ISM incorporates Tavrida Electric vacuum interrupters
incorporated in solid dielectric insulator controlled by per phase monostable magnetic actuators. No SF-6 or oil
insulation is used in the ISM.

e Control Module (CM) - The CM is a microprocessor-based controller that provides ISM operation,
protection and data logging functions.

This guide contains information about the circuit breaker’s technical parameters, functionality and operating
principles. The purpose of the document is to provide necessary product information for application engineers and
technical personnel utilizing the equipment.

Other technical documents which cover the product:

Document name Target audience Purpose of the document

Users providing installation,
User Guide commissioning and utilizing
installed equipment

Provide information on switching operations, required checkups
and maintenance, as well as service and disposal procedures.

Customer procurement

Routine Test Certificate :
service

Provide information on supplied equipment serial numbers.

1.1 Abbreviations

AC Actuator coil

AS Auxiliary switch

BIL Basic Insulation Level

EMC Electromagnetic compatibility
CM Control Module

CcO Close - Open operations cycle
DOU Draw-Out Unit

Com Common point of contact

I/0 Input / Output

ISM Indoor Switching Module
LED Light emitting diode

(PPIMCB  Protective miniature circuit breaker
PS Position switch

NA Not applicable

NC Normally closed contact

NO Normally open contact

PCD Phase center distance

UsB Universal Serial Bus

VCB Vacuum Circuit Breaker

VI Vacuum interrupter
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1.2 Definitions

Closing Time

The closing time is the time period from the moment the close command is applied to the CM to the time when
all ISM poles make contact.

Opening Time
The opening time is the time period from the moment the trip command is applied to the CM to the time when
all ISM poles are separated.

Break Time

The break time is the time period from the moment the trip command is applied to the CM to the time when the
arcs in all phases are extinguished.

1.3 Disclaimers

Tavrida Electric will not accept any claims for damages caused by improper transport, storage as well as unpacking.
Transport damage must be reported in writing to the supplier as soon as it is discovered.

The Product Guide contains information necessary for the installation, commissioning and operation of the with-
drawable vacuum circuit breakers. Please read the Product Guide carefully before starting and to adhere the
instructions and the relevant regulations to ensure the proper use of the withdrawable vacuum circuit breakers.
Tavrida Electric will not accept any claims for damages caused by improper usage of the withdrawable vacuum
circuit breakers. In case of special configurations, please contact Tavrida Electric prior to usage of the withdrawable
vacuum circuit breakers.

1.4 Precautions

e Before selecting the circuit breaker, please check whether the installation place (Contact interfaces, pole centre
and terminal centre distances, fixed contact shutters operating mechanism, and the surroundings) is suitable
for the withdrawable vacuum circuit breakers.

¢ Installation, operation and maintenance shall only be carried out by trained and experienced personnel who
are familiar with the equipment and the electrical safety requirements.

e During installation, commissioning, operation and maintenance of the equipment the relevant legal regulations
(such as DIN/VDE/IEC), accident prevention regulations and the connecting conditions of the electric utilities
shall be followed.

e Take note that during operation of the withdrawable vacuum circuit breakers certain parts are subject to
dangerous voltage. Mechanical parts, also remote-controlled, can move quickly. Failure to comply may result
in death, severe personal injury or damage to equipment.

e Pay attention to the hazard statements located throughout the Product Guide.

e The operating conditions of the withdrawable vacuum circuit breakers shall comply with the technical data
specified in the Product Guide.

e Personnel installing, operating and maintaining the equipment shall be familiar with the Product Guide and
its contents.
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1.5 Warranty

Unless otherwise stated in the contract, the warranty period is stated in Standard Warranty Policy. If otherwise
agreed to, the contract conditions apply. No warranty is given in the following cases:

a) The warranty period has run out during the period of storage with the customer.

b) The operating conditions, ambient conditions, transport and storage conditions have not been adhered to
according to the application description or the Installation and Operating Instructions.

¢) An unauthorized manipulation of the device has been carried out, such as opening the housing or damaging

the seal.

d) The device has not been properly installed, such as incorrect connection of supply voltage of auxiliary circuits.
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2. Presentation



2.1 Product Application Field

The circuit breaker is usually installed in radial or loop cable or overhead distribution systems. The main
applications are:

¢ Switching different types of load in normal and fault modes.
¢ Isolating faults in the cable or overhead network.

Due to their short closing and opening times (see “Technical Parameters” on page 23), Tavrida Electric circuit
breakers can bring significant benefits to the following applications:

¢ Arc flash protection;
e Automatic backfeed restoration.

2.2 Key Benefits

Tavrida Electric circuit breakers provide the following competitive advantages:

¢ Environmentally friendly

The ISM does not use SF-6 insulation materials.
The CM and ISM modules are manufactured from environmentally friendly materials.

Lightweight

The total weight of the withdrawable vacuum circuit breakers with a rated current of 1250 A and a CM does
not exceed 88 kg, making it the most lightweight indoor circuit breaker on the market. The total weight of
the withdrawable vacuum circuit breakers with a rated current of 3150 A and a CM does not exceed 165 kg,
making it the most lightweight indoor circuit breaker on the market.

High reliability

30,000 CO operations at rated current and 50 full rated short-circuit operations without any maintenance
make it the most reliable circuit breaker on the market.

Fastest operation time

The withdrawable circuit breakers described in this product guide are based on Tavrida Electric ISMs, which
provide extremely fast operation timing and can be successfully utilized for such demanding applications as
fast transfer switch, fast internal arc clearance and other applications.

High operator safety

The open design of the draw-out unit provides visual control of its main circuit’s disconnection when it is in
the test position.

In case of auxiliary supply loss, manual charging of the circuit breaker is performed by connecting to the CM
in the low voltage compartment, excluding the necessity of operating inside the high-voltage compartment.

2.3 Compliance

Tavrida Electric withdrawable vacuum circuit breakers have been tested by world-renowned testing laboratories. A
list of test reports is presented in “Appendix 1. Type Tests”.
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3. Product Coding



3.1 Circuit Breaker Coding

VCB15_XX_16D(Par1_..._Par12)

Product group

ISM type

CM and VCB implementation type

Table 1 - Product Group Description

VCB15

Vacuum Circuit Breaker with rated voltage up to 17.5 kV

VCB25

Vacuum Circuit Breaker with rated voltage up to 24 kV

Table 2 - ISM Type Description

LD8 Three-phase Light duty Indoor Switching Module with rated normal current up to 800 A
MD1 Three-phase Medium duty Indoor switching module with rated normal current up to 1250 A
Shell2 Three-phase Medium duty Indoor switching module with rated normal current up to 2500 A
HD1 Three-phase Heavy duty Indoor switching module with rated normal current up to 3150 A

Table 3 - CM and VCB Implementation Type Description

The 16th series of Control Module and Draw-Out type VCB

Table 4 - Circuit Breaker Parameters Description

Default on
Par1 Customization
With IP2X front cover without slots 1
17.5 kV 17.52
Par2 Rated voltage 24 kV with 370 mm depth of movable part of cassette 2 24-1
24 kV with 420 mm depth of movable part of cassette 24-2
- Rated short circuit breaking 25 kA 25
current 31.5kA 315
630 A 630
800 A 800
Pard Rated normal current 1250 A 1250
2500 A 2500
3150 A 3150
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Table 4 - Circuit Breaker Parameters Description

Parameter Parameter description Applicable options Code
150 mm 150
Par5 Phase center distance 210 mm 210
275 mm 275
205 mm 205
Par6 Terminal centre distance
310 mm 310
260 mm 260
280 mm 280
Par7 Lower terminal height
325 mm 325
345 mm 345
; Basic circuit breaker functionality 1
Par8 CM settings -
Without CM NA
24-60 V DC 60
Par9 Rated auxiliary supply voltage 110-220 V AC/DC 220
Without CM NA
- Plastic plug 1
Par10 Augxiliary plug
Metal plug
Without optional interlock 0
Electrical interlock preventing DOU racking in/out without :
auxiliary voltage -220 V AC/DC
Mechanical interlock preventing disconnection of auxiliary 54
circuits plug with end switch actuator
Par11 Optional interlock
Electrical interlock preventing DOU racking in/out without
auxiliary voltage -220 V AC/DC
AND 39
Mechanical interlock preventing disconnection of auxiliary
circuits plug with end switch actuator
English EN
Par12 Language Spanish ES
Portuguese PT

95 kV BIL.

Each VCB has an electrical data label which contains the circuit breaker’s serial number:

Please contact your local sales representative for information.

Not applicable for the VCB with the metal auxiliary plug.

The depth of movable part of cassette is shown in the overall drawings in Appendix 3.

(‘LH) TAVRIDA ELECTRIC

Ur 17.5 kV _|Ir 1250 A P 150 mm
Ud 42 kV |Isc 31.5 KA |M 72 K
Up 95 kV |tk 4 S Year 2018

Optional interlock:

Without optional interlock

IEC62271-1, IEC62271-100

| ©-0.3s-CO-15s-CO

vCcB15_MD1_16D
Serial number:

131931

Figure 1

VCB electrical data label with serial number
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The nameplate contains information about the VCB type, the VCB technical parameters and the serial number. The
placement of the electrical data label is shown below.

ISM electrical data label

ISM electrical data label

a) VCB15_LD8_16D labeling

b) VCB15_MD1_16D labeling

e ]
]

SHLY

ISM electrical data label ISM electrical data label

c) VCB15_HD1_16D labeling d) VCB25_Shell2_16D labeling

Figure 2

Electrical data label placement
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3.2 Circuit Breaker Component Coding

3.2.1 ISM Coding

ISM15_MD_1(Par1_(Par2))

Indoor switching module

Rated voltage
ISM type

The following ISM types are available:

e ISM15_LD_8(Par1_Par2) — Three-phase Light duty Indoor switching module with rated normal current up to
800 A.

e ISM15_MD_1(Par1_Par2) — Medium duty indoor switching module with rated normal current up to 1250 A.
e ISM15_HD_1(Par1) — Heavy duty indoor switching module with rated normal current up to 3150 A.

e ISM25_Shell_2(Par1) — Three-phase medium duty Indoor switching module with rated normal current up to
2500 A

ISM15 — Indoor switching module with rated voltage up to 17.5 kV
ISM25 — Indoor switching module with rated voltage up to 24 kV.

See Table 2 for description of ISM types.

Table 5 - ISM Parameters Description

150 mm 150
ISM15_LD_8
210 mm 210
150 mm 150
ISM15_MD_1
210 mm 210
Par1 Phase centre distance
210 mm 210
ISM15_HD_1
275 mm 275
210 mm 210
ISM25_Shell_2
275 mm 275
) Low terminal with two 10 mm holes. The terminal and
ISM15_LD_8 Design code of ISM ) o 1
interlock outlets have contra directions
Par2
Side of position indicator .
ISM15_MD_1 ) Left side (between phases A and B) L
connection to ISM
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3.2.2 CM Coding

Control module

CM_16_1(Par1_Par2_Par3_Par4_Par5)

Control module series

CM type
Table 6 - CM Parameters Description
Parameter
Parameter . . Applicable options Code
description
English EN
Par1 Language Spanish ES
Portuguese PT
Rated supply voltage 24-60V DC, version 2 60.2
Par2 and CM hardware
Y 110-220 V AC/DC, version 2 220.2
Par3 Firmware functionality Basic circuit breaker functionality 1
ISM15_LD_8 and Without protection 15LD8-000
ISM driver firmware ISM15_MD_1 and Without protection 15MD1-000
Par4 used in CM" and
Protection setting ISM15_HD_1 and Without protection 15HD1-000
ISM25_Shell_2 and Without protection 25Shell2-000
Relay 1 - Switching module position functionality;
Relay 2 - Ready functionality;
Factory configurable ey eacy functionaiy. S
Par5 Relay 3 - Malfunction or Loss of auxiliary supply functionality; AA

settings

Trip by dry contacts close command
Close by dry contacts close command

1) This parameter describes the ISM type(s) that the CM can control. To optimize the operation of each ISM, corresponding settings are used
in the CM firmware. Usage of the CM with the incorrect type of the ISM can lead to a violation of declared VCB parameters.

Each CM has the following labels:

16400269

Figure 3
Serial number label

p
A Before energizing this unit read
the instruction carefully.

Malfunctions caused by failure
to adhere to the instructions, will not
be considered as non-conformities.

8

S

ISM25_LD_1,
ISM25_LD_2

Figure 4
Label with applicable ISM designation

L

Figure 5
Warning label
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Firmware version label




(@& TAVRIDA ELECTRIC TES_CM_16_1(EN_220.2_1_*_A.A)

www.tavrida.com

Power Supply Input Relays Load Controller Operating Duty Ingress Protection

[85...265]VDC 42W max (charging) Max 240VAC, 16A 0-0.3s-C0-10s-C0O-10s-... IP40
[85...265]VAC, 50/60Hz  7W steady state

See side label for firmware code
* See label above for settings code A WARNING
Settings code label identifies pre-installed device settings. Risk of electric shock.
Refer to the appropriate VCB user documentation for detailed information Disconnect the electric power before
or contact your local sales representative. servicing. To avoid electrical shock
See VCB user documentation for requ‘ired input power protection ?:ui:::ort?:tl:irtl. terminals while any
and output relay DC load break capacity.
X1 X3
|~ -2 -4 Z W > wke | ok | N
sls| 28 | 88 | 857 | 22 |== 2(2
22| EE v Fua [ 92| -2 cl|o
12| Zz@ >< ovusS | OZ z olo
zZ|z ca o Z9n x|
ele| Sa qu D= oo
w o =z Lo wxs o e Ele
2|2 < x o =°= B © Z|=
< g 5 =2 =)
o|o = = - .8 ~|F
oo 59 59 clG
Tx 23 £y <<
3 . | g|SS & gle 8
g g8 s | 58 : >|5 =
© , 2= , 2 ==, = Avou’ FREE INPUT. §
|_ ( | |_ { | | ‘ —| DO NOT APPLY VOLTAGE! E E E
2 3 <
g HE 3|4|5]|6|7]8]9][10[11]12[13[14]15 1]2] & & gJ
Figure 7

Information label with terminals connections and main parameters

1. Serial number label

2. Label with applicable ISM designation
3. Warning label
4. Firmware version label

5. Information label with terminals connections
and main parameters

Figure 8
CM labels arrangement
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3.2.3 Auxiliary Plugs Kit Coding

CBkit_Plug_1(Par1)
Circuit breaker kit

Auxiliary plugs kit

Kit type

CBkit_Plug_1 is used to provide a counterpart for the DOU auxiliary circuits connector in the switchgear panel.

Table 7 - Circuit Breaker Kit Parameters Description

Plastic plug 1

Par1 Auxiliary plug
Metal plug 3

Figure 9 Figure 10
CBkit_Plug_1(1) scope of supply CBkit_Plug_1(3) scope of supply
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3.2.4 Optional Main Circuits Connectors Kit Coding

Switchgear kit

Main circuits connector kit

Kit type

SGkit_Connector_1(Par1_Par2)

The SGkit_Connector_1 is used to provide the switchgear fixed contact counterpart for the DOU main circuits

connection.

Table 8 - Switchgear Kit Parameters Description

<17.5kV 17.5
Par1 Rated voltage
<24 kV 24
1250 A 1250
Par2 Rated normal current 2000 A 2000
3150 A 3150

Figure 11
SGkit_Connector_1(17.5_2000) scope of supply

The main circuits connectors kits applicability:

e SGkit_Connector_1(17.5_1250) - for VCB15_LD8_16D, VCB15_MD1_16D;

e SGkit_Connector_1(24_1250) - for VCB25_Shell2_16D;

17.5_2000) - for VCB15_HD1_16D and VCB25_Shell2_16D;
e SGkit_Connector_1(17.5_3150) - for VCB15_HD1_16D.

e SGkit_Connector_1

(@ TAVRIDAELECTRIC 19



3.2.5 Optional Circuit Breaker Interlock Kit Coding

CBkit_Interlock_6(Par1)
Circuit breaker kit

Interlock kit

Kit type

The CBkit_Interlock_6 is used with the DOU to provide it with optional interlock in case this interlock is required

after DOU production. The interlock blocks the DOU rack in/out functionality in case auxiliary voltage (provided for
solenoid installed on DOU plate) is unavailable.

Table 9 - Circuit Breaker Kit Parameters Description

Par1 Rated supply voltage 220 V AC/DC 220U

Figure 12
CBkit_Interlock_6(220U)
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3.2.6 Optional Kit for Control Module Installation on a DIN Rail

CBmount_CM_1

Circuit breaker mounting kit
Control module

Kit type

The CBmount_CM_1 is used to mount CM_16_1 on DIN rail.

Figure 13
CBmount_CM_1
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3.2.7 Optional Manual Generator Coding

CBunit_ManGen_N(Par1)

Circuit breaker unit
Manual generator

Generator type

CBunit_ManGen is used to charge the CM_16_1 in cases where the main auxiliary power supply is not available.

Table 10 - Generator Type Description

Code N Description
1 Manual generator for use with CM_16_1(Par1_220.2_Par3_Par4_Par5)
2 Manual generator for use with CM_16_1(Par1_60.2_Par3_Par4_Par5)
Table 11 - CBunit_ManGen Parameters Description
Parameter Parameter description Applicable options Code
Par1 Plug Generator has wire with auxiliary plug and counterpart 1

Figure 15

Designation label

Figure 14

CBunit_ManGen_1 (CBunit_ ManGen_2)

(@& TAVRIDA ELECTRIC

Manual generator
TES_CBunit_ManGen_1
for CM_16_1(220)
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Serial number label

Rated voltage
120 V DC

Serial number 51000001




4. Technical Parameters



Main technical data and circuit breaker technical parameters are presented in the tables below.

Table 12 - VCB15 Technical Parameters

Type VCB15_LD8 VCB15_MD1 VCB15_HD1
Rated voltage (Ur) 17.5kV 17.5kV 17.5kV
Phase centre distance (PCD), mm 150 | 210 150 | 210 210/275 275
Rated normal current (Ir) 800 A 1250 A 2500 A" 3150 A
Rated power frequency withstand voltage (Ud) 38 (42) 2 kV 38 (42) 2 kV 38 (42) 2 kV
Rated lightning impulse withstand voltage (peak) (Up) 95 kv 95 kv 95 kv
Rated short-circuit breaking current (Isc) 25 kA 31.5 kA% 31.5 kA%
Rated peak withstand current (Ip) 65 kA 82 kA 82 kA
Rated short-time withstand current (lk) 25 kA 31.5 kA 31.5 kA
Rated duration of short circuit (tk) 4s 4s 4s
Rated frequency (fr) 50/60 Hz
Mechanical life (CO-cycles) 30 000 30 000 30 000
Number of operated-isolated operations 500 cycles 500 cycles 500 cycles
Maximum number of CO-cycles per hour 60
Operating cycles, rated—short circuit breaking current 50 50 50
Closing time <60 ms?
Opening time <35ms?
Break time <45ms?
Resistance of main circuit < 55 pOhm < 31 pOhm < 25 pOhm < 20 pOhm
Rated operating sequence at rated normal current 0-0.35-CO-10s-CO-10s-CO ©
Rated operating sequence at rated short-circuit breaking current 0-0.35-CO-155-CO

Auxiliary Circuits Insulation Strength 7

Power frequency test voltage (1 min) in accordance with IEC62271-100, IEC60255-27 2 kV
Lightning impulse 1.2ms/50ms/0.5 J in accordance with IEC60255-27 5kV
Insulation resistance of 1000V DC in accordance with IEC60255-27 > 5 MOhm
\?V?ts;]glrgcclzzsggzswnchmg module with regard to severity of service conditions in accordance Class 0 Class 0 Class 0
Standards IEC 62271-100, GB 1984-2003
Mechanical vibration withstand capability according to IEC 60721-3-4 Class 4M4
Weight (depending on Phase Centre Distance) 70-81 kg 72-88 kg 128-165 kg
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Table 12 - VCB15 Technical Parameters

Type VCB15_LD8 VCB15_MD1 VCB15_HD1
Altitude above sea level 1000 m ®
Relative humidity in 24 hours <95 %
Relative humidity over 1 month <90 %
Temperature Range -25°C ... +55°C
Degree of protection of main circuit terminals in accordance with IEC 60529 IPOO
Degree of protection of actuators compartment in accordance with I[EC 60529 IP40
Type of driving mechanism Monostable magnetic actuator
Weight of CM 1 kg
Overall dimensions of CM 2 190x165x45 mm

Design/Switching Capacity of ISM Auxiliary Contacts
Number of available auxiliary contacts for three-phase ISM 6 NO + 6 NC 6 NO + 6 NC 6 NO + 6 NC
Minimum current for 12 V AC / DC, ohmic load 100 mA
Minimum current for 12 V AC / DC, inductive load (t=20 ms, cosj =0,3) 100 mA
Maximum current for 30 V DC, ohmic load 10 A '@
Maximum current for 30 V DC, inductive load (t=20 ms) 3A
Maximum current for 60 V DC, ohmic load 09 A
Maximum current for 60 V DC, inductive load (t=20 ms) 09 A
Maximum current for 125 V DC, ohmic load 05A
Maximum current for 125 V DC, inductive load (t=20 ms) 0.03 A
Maximum current for 250 V DC, ohmic load 0.25A
Maximum current for 250 V DC, inductive load (t=20 ms) 0.03 A
Maximum current for 125 V AC, ohmic load 10 A 1@
Maximum current for 125 V AC, inductive load (cosj =0,3) 5A
Maximum current for 250 V AC, ohmic load 10 A 1@
Maximum current for 250 V AC, inductive load (cosj =0,3) 5A
Design/Switching Capacity of DOU Plate Auxiliary Contacts
Number of available auxiliary contacts 5NO +5NC 5NO +5NC 5NO + 5NC
Maximum current for voltage up to 660 V AC 10 A
CM Reaction Times

Preparation time for the operation of the CM after switching on the auxiliary power supply | <15s
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Table 12 - VCB15 Technical Parameters

Type VCB15_LD8 VCB15_MD1 VCB15_HD1
Preparation time for the close operation of the CM after a previous close operation <10s
Preparation time for the trip operation of the CM after switching on the auxiliary power supply <0.1s
Trip capability after failure of the auxiliary power supply >60s™
CM Supply Voltage
Rated range of supply voltage of CM_16_1(Par1_60.2_Par2_Par3_Par4_Par5) 24V 10 60 V DC
Rated range of supply voltage of CM_16_1(Par1_220.2_Par3_Par4_Par5) 110 V to 220 V AC/DC
Operating range (80-120%) of CM_16_1(Par1_60.2_Par3_Par4_Par5) 19V to 72V DC
Operating range (80-120%) of CM_16_1(Par1_220.2_Par3_Par4_Par5) 85V to 265 V AC/DC
CM Power Consumption
Charging the close and trip capacitors of CM_16_1(Par1_60.2_Par3_Par4_Par5) <25W
) ) . <42 WAC 2
Charging the close and trip capacitors of CM_16_1(Par1_220.2_Par3_Par4_Par5) <37 WDC
Permanent power consumption (standby) of CM_16_1(Par1_60.2_Par3_Par4_Par5) <5W
) <7WAC™
Permanent power consumption (standby) of CM_16_1(Par1_220.2_Par3_Par4_Par5) <5WDC
Inrush current of CM_16_1(Par1_60.2_Par3_Par4_Par5) with discharged capacitors <120 A
Inrush current of CM_16_1(Par1_220.2_Par3_Par4_Par5) with discharged capacitors <18 A
Inrush time constant of CM_16_1(Par1_60.2_Par3_Par4_Par5) with discharged capacitors <0.5ms
Inrush time constant of CM_16_1(Par1_220.2_Par3_Par4_Par5) with discharged capacitors <4 ms
Design/Switching Capacity of CM Inbuilt Relays
Number of relays in CM 3
Number of available contacts for one relay 1 NO + 1 NC with common point
Rated voltage 240V
Rated current AC 16 A
Maximum breaking power AC 4000 VA
Maximum switching current 250 V DC 0.35A
Maximum switching current 125V DC 0.45 A
Maximum switching current 48 V DC 1.3A
Maximum switching current 24 V DC 12 A
Switching time 5ms
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Table 12 - VCB15 Technical Parameters

"Close” and “Trip” Dry Contacts Inputs of the CM
Output voltage >30V
Contacts closed current >50 mA
Steady state current >5mA

1
2
3
4
5
6

The rating depends on the metal-enclosed switchgear ventilation. Temperature rise type test at 2500 A in Cradle was successfully passed in KEMA.

The information in brackets refers to the national Chinese standards GB1984-2003 at an installation altitude of 1000 m maximum.

At 34% DC component.

At 40% DC component.

Smaller timing on request.

The number of sequential Close-Trip operations with a 10 second interval should not exceed 10. The number of Close-Trip operations should not exceed 60 per hour. Sequence of 10s Close-Trip

operations can be repeated only after 260 s pause.

7) Isolation resistance check is not applicable for “Actuator Coil” circuits of CM.

8) Up to an installation altitude of 1000 m above sea level. Above 1000m, the external insulation measurement of the ISM must be increased by the atmospheric correction factor Ka according to IEC
62271-1 compared to the insulation measurement at sea level. The maximum allowed altitude is 2000 m above sea level.

9) Overall dimensions of VCB are provided in “Appendix 3. Overall Drawings”.

10) At 5 min short-term duty. Continuous current — 5 A.

11) In case of dry contacts “close” and “trip” are open.

12) At Cos j >0.66.

13) At Cos j >0.33.

RSN RN
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Table 13 - VCB25 Technical Parameters

Rated voltage (Ur) 24 kV
Phase centre distance (PCD), mm 210/275 275
630 A
Rated normal current (Ir) 1250 A 2500 A
Rated power frequency withstand voltage (Ud) 60 kV
Rated lightning impulse withstand voltage (peak) (Up) 125 kV
Rated short-circuit breaking current (Isc) 25 kA T
Rated peak withstand current (Ip) 65 kA
Rated short-time withstand current (Ik) 25 kA
Rated duration of short circuit (tk) 4s
Rated frequency (fr) 50/60 Hz
Mechanical life (CO-cycles) 30 000
Number of operated-isolated operations 500 cycles
Maximum number of CO-cycles per hour 60
Operating cycles, rated—short circuit breaking current 50
Closing time <60 ms?*
Opening time <35ms*
Break time <45 ms %
< 35 pOhm (for Ir 630 A)
Resistance of main circuit < 30 pOhm (for Ir 1250 A)
< 22 pOhm (for Ir 2500 A)
Rated operating sequence at rated normal current 0-0.35-CO-10s-CO-10s-CO *
Rated operating sequence at rated short-circuit breaking current 0-0.35-CO-15s-CO
Auxiliary Circuits Insulation Strength *
Power frequency test voltage (1 min) in accordance with IEC62271-100, IEC60255-27 2 kV
Lightning impulse 1.2ms/50ms/0.5 J in accordance with IEC60255-27 5 kv
Insulation resistance of 1000V DC in accordance with IEC60255-27 > 5 MOhm
Design class of switching module with regard to severity of service conditions in accordance Class 0
with [EC 60932
Standards IEC 62271-100, GB 1984-2003
Mechanical vibration withstand capability according to IEC 60721-3-4 Class 4M4
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Table 13 - VCB25 Technical Parameters

Type VCB25_Shell2
Weight (depending on Phase Centre Distance) 101-190 kg
Altitude above sea level 1000 m ®
Relative humidity in 24 hours <95 %
Relative humidity over 1 month <90 %
Temperature Range -25°C ... +55°C
Degree of protection of main circuit terminals in accordance with IEC 60529 IPOO
Degree of protection of actuators compartment in accordance with I[EC 60529 IP40
Type of driving mechanism Monostable magnetic actuator
Weight of CM 1 kg

Overall dimensions of CM &

190x165x45 mm

Design/Switching Capa

city of ISM Auxiliary Contacts

Number of available auxiliary contacts for three-phase ISM 6 NO + 6 NC
Minimum current for 12 V AC / DC, ohmic load 100 mA
Minimum current for 12 V AC / DC, inductive load (t=20 ms, cosj =0,3) 100 mA
Maximum current for 30 V DC, ohmic load 10A 7
Maximum current for 30 V DC, inductive load (t=20 ms) 3A
Maximum current for 60 V DC, ohmic load 09 A
Maximum current for 60 V DC, inductive load (t=20 ms) 09A
Maximum current for 125 V DC, ohmic load 0.5A
Maximum current for 125 V DC, inductive load (t=20 ms) 0.03 A
Maximum current for 250 V DC, ohmic load 0.25 A
Maximum current for 250 V DC, inductive load (t=20 ms) 0.03 A
Maximum current for 125 V AC, ohmic load 10A 7
Maximum current for 125 V AC, inductive load (cosj =0,3) 5A
Maximum current for 250 V AC, ohmic load 10A 7
Maximum current for 250 V AC, inductive load (cosj =0,3) 5A
Design/Switching Capacity of DOU Plate Auxiliary Contacts
Number of available auxiliary contacts 5NO +5NC
Maximum current for voltage up to 660 V AC 10A

CM Re

action Times
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Table 13 - VCB25 Technical Parameters

Type VCB25_Shell2
Preparation time for the operation of the CM after switching on the auxiliary power supply <15s
Preparation time for the close operation of the CM after a previous close operation <10s
Preparation time for the trip operation of the CM after switching on the auxiliary power supply <0.1s
Trip capability after failure of the auxiliary power supply >60s®

CM Supply Voltage

Rated range of supply voltage of CM_16_1(Par1_60.2_Par2_Par3_Par4_Par5) 24V to 60 V DC
Rated range of supply voltage of CM_16_1(Par1_220.2_Par3_Par4_Par5) 110 V to 220 V AC/DC
Operating range (80-120%) of CM_16_1(Par1_60.2_Par3_Par4_Par5) 19V to72VDC
Operating range (80-120%) of CM_16_1(Par1_220.2_Par3_Par4_Par5) 85V to 265 V AC/DC
CM Power Consumption
Charging the close and trip capacitors of CM_16_1(Par1_60.2_Par3_Par4_Par5) <25W
. . . <42 WAC*
Charging the close and trip capacitors of CM_16_1(Par1_220.2_Par3_Par4_Par5) <37 WDC
Permanent power consumption (standby) of CM_16_1(Par1_60.2_Par3_Par4_Par5) <5W
Permanent power consumption (standby) of CM_16_1(Par1_220.2_Par3_Par4_Par5) S<75WWA|§(;O>
Inrush current of CM_16_1(Par1_60.2_Par3_Par4_Par5) with discharged capacitors <120 A
Inrush current of CM_16_1(Par1_220.2_Par3_Par4_Par5) with discharged capacitors <18A
Inrush time constant of CM_16_1(Par1_60.2_Par3_Par4_Par5) with discharged capacitors <0.5ms
Inrush time constant of CM_16_1(Par1_220.2_Par3_Par4_Par5) with discharged capacitors <4ms
Design/Switching Capacity of CM Inbuilt Relays
Number of relays in CM 3
Number of available contacts for one relay 1 NO + 1 NC with common point
Rated voltage 240V
Rated current AC 16 A
Maximum breaking power AC 4000 VA
Maximum switching current 250 V DC 0.35A
Maximum switching current 125V DC 0.45A
Maximum switching current 48 V DC 1.3A
Maximum switching current 24 V DC 12 A

30 (@& TAVRIDA ELECTRIC




Table 13 - VCB25 Technical Parameters

Switching time 5ms
"Close" and “Trip” Dry Contacts Inputs of the CM

Output voltage >30V

Contacts closed current > 50 mA

Steady state current >5mA

1. At 34 % DC component.

2. Smaller timing on request.

3. The number of sequential Close-Trip operations with a 10 second interval should not exceed 10. The number of Close-Trip operations should not exceed 60 per hour. Sequence of 10s Close-Trip

operations can be repeated only after 260 s pause.

4. Isolation resistance check is not applicable for “Actuator Coil” circuits of CM.

. Up to an installation altitude of 1000 m above sea level. Above 1000m, the external insulation measurement of the ISM must be increased by the atmospheric correction factor Ka according to IEC
62271-1 compared to the insulation measurement at sea level. The maximum allowed altitude is 2000 m above sea level.

. Overall dimensions of VCB are provided in “Appendix 3. Overall Drawings”.

. At 5 min short-term duty. Continuous current — 5 A.

. In case of dry contacts “close” and “trip” are open.

. At Cos | >0.66.

0. At Cos j >0.33.
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Table 14 - CM EMC Parameters

Parameter

Applicable standard

Rated Value

Electromagnetic Compatibility (EMC) Requirements "

Electrostatic discharge IEC 60255-26 8 kV contact
9 I[EC 61000-4-2 15 kV air
80 MHz - 3 GHz
. . . IEC 60255-26
Radiated EM field Immunity IEC 61000-4-3 Sweep & spot
AM 1 kHz 80% 10 V/m
IEC 60255-26
Fast transient burst Immunity I[EC62271-1 4 kV common mode
IEC 61000-4-4
Surge Immunit IEC 60255-26 4 kV common mode
g y IEC 61000-4-5 2 kV differential mode
IEC 60255-26 150 kHz — 80 MHz
i i Radio f fiel
Conducted disturbance induced by Radio frequency fields IEC 61000-4-6 AM 1 KHz 80% 10 V/
. IEC 60255-26 100 A/m continuously
P F M Fiel
ower Frequency Magnetic Field IEC 61000-4-8 1000 A/m 1 sec
Pulse Magnetic Field IEC 61000-4-9 1000 A/m
100 kHz Damped Oscillatory Magnetic Field IEC 61000-4-10 100 A/m
1 MHz damped oscillatory magnetic field IEC 61000-4-10 100 A/m

AC Voltage Dips and Interruptions

IEC 60255-26
IEC 61000-4-11

AU 30% 1 period
AU 60% 50 periods
AU 100% 5 periods
AU 100% 50 periods

Power Frequency Disturbance Voltage

I[EC 60255-26
IEC 61000-4-16

300 V common mode
150 V differential mode ?

100 kHz and 1 MHz Damped Oscillatory Wave Immunity

IEC 60255-26
IEC 62271-1
IEC 61000-4-18

2.5 kV common mode
1 kV differential mode

Ripple on DC Power Supply

IEC 60255-26 |
IEC 61000-4-27

10% of Supply voltage,
100 Hz

DC Voltage Dips and Interruptions

IEC 60255-26
IEC 62271-100
IEC 61000-4-29

AU 30% 2 sec
AU 60% 2 sec
AU 100% 0,3 sec
+20 % 10 sec

1) Cable from electronic relay to connector block should be shielded and the case grounded near the connector. The total length of unshielded
wires from connector block to CM WAGO connector should not exceed 200 mm. Electromagnetic compatibility requirements are not
applicable for the CM USB port as this port is used only for CM programming during production and not used under service conditions.

2) Test influence is not applicable for CM “Close” and “Trip” dry contacts.
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5. Design and Operation



5.1 Design

5.1.1 Draw-Out Unit

The draw-out plate, with its racking mechanism, allows the VCB to be racked into or out of the service position to
test positions inside the switchgear. The main position indicating device is mechanically joined with the synchronizing
shaft of the ISM to reliably indicate the status of the ISM. The manual tripping device provides mechanical tripping for
the ISM.

A series of interlocks are provided to prevent malfunctions and to ensure maximum operator safety.

The spring-loaded contact system contains insulated contact arms which create an electrical connection between the
VCB main terminals and fixed contacts of the switchgear when the draw-out unit is in the service position.

The open design of the draw-out unit provides visual control of the main circuit's disconnection when it is in the test
position. The IP2X front cover of the VCB can be provided as a design option.

The auxiliary circuit cable contains ISM and DOU auxiliary circuit switches and optional interlock wiring. The auxiliary
multi-pin connector provides interconnection between the draw-out circuit breaker's secondary wiring and the
switchgear’s auxiliary circuits compartment. The CM is installed in the switchgear’s auxiliary circuits compartment to
provide all control, and the indication wiring is grouped in the low-voltage compartment of the switchgear. In case
of auxiliary supply loss, manual charging of the circuit breaker can be performed by connecting to the CM in the low
voltage compartment, excluding the necessity of operating inside the high-voltage compartment.

Withdrawable VCB

1. Control wiring plug
Figure 17

VCB15_LD8_16D 800 A, PCD 210 mm

Main contacts position indication
Manual trip button

Racking mechanism of draw-out plate
Fixing mechanism of draw-out plate

Main contact upper terminal

N o v oA W

Main contact lower terminal

The draw-out plate auxiliary switches module is not shown in the Figure 17.
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Figure 18
VCB15_MD1_16D PCD 150 mm

© N o v~ W

Control wiring plug

Main contacts position indication
Manual trip button

Racking mechanism of draw-out plate
Fixing mechanism of draw-out plate
Main contact upper terminal

Main contact lower terminal

Draw-out plate auxiliary switches module

Figure 19
VCB15_HD1_16D 3150 A, PCD 275 mm

N o v~ W

Control wiring plug

Main contacts position indication
Manual trip button

Racking mechanism of draw-out plate
Fixing mechanism of draw-out plate
Main contact upper terminal

Main contact lower terminal

The draw-out plate auxiliary switches module is not shown in the Figure 19.
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1. Control wiring plug
Figure 20

VCB25_Shell2_16D 1250 A, PCD 210 mm

Main contacts position indication
Manual trip button

Racking mechanism of draw-out plate
Fixing mechanism of draw-out plate

Main contact upper terminal

N o v A~ w N

Main contact lower terminal

The draw-out plate auxiliary switches module is not shown in the Figure 20.

5.1.2 Indoor Switching Module

The Tavrida Electric vacuum circuit breaker consists of two main components:

e The ISM (ISM15_LD_8 - Figure 21; ISM15_MD_1 — Figure 22; ISM15_HD_1 — Figure 23; ISM25_Shell_2 - Figure
24);

e The CM for controlling and monitoring of ISM (Figure 25).

Figure 21 Figure 22
ISM15_LD_8 ISM15_MD_1
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Figure 23 Figure 24
ISM15_HD_1 ISM25_Shell_2

Figure 25
CM_16_1

The Tavrida Electric indoor switching module has a simplified mechanical structure. It uses three single-coil magnetic
actuators, one per pole. All switching elements are assembled along a single axis. All mechanical operations, are
therefore, direct and linear. Three actuators are installed in a steel frame and mechanically linked by a synchronizing
plate.

This design eliminates failure modes caused by components in conventional technology such as gears, charging
motors, and trip/closing coils.

Tavrida Electric manufactures vacuum interrupters which combine small dimensions with an extraordinarily long
mechanical and electrical lifespan. The use of a specially designed axial magnetic field distribution provides even current
density distribution over the contact surface, and consequently a substantial improvement in vacuum interrupting
performance.

The result is up to 30,000 CO cycles at rated current or up to 50 operations at maximum short-circuit breaking current
without replacing or adjusting any parts of the circuit breaker. Tavrida Electric vacuum circuit breakers are completely

maintenance-free over a total life expectancy of at least 30 years.

The ISM15_LD_8, ISM15_MD_1, ISM15_HD_1 and the ISM25_Shell_2 possess the following parts: an interface for
auxiliary circuits, a main contacts position indication and an interlocks connection.
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1. Earthing studs 3. Interlocking cables interface

2. ISM auxiliary switches modules (each has 3 NO and 3 NC (up to 2 cables can be connected)
contacts) 4. Interlocking shaft
Figure 26

ISM15_LD_8, ISM15_MD_1, ISM15_HD_1 and ISM25_Shell_2 interface

5.1.3 Control Module

Tavrida Electric Control modules provide the following advantages:

Low Power Consumption

Low energy required to close or trip the ISM, no energy consumption by the ISM in its closed or open state and
optimization of the CM electrical diagrams leads to low CM power consumption — not more than 42 watts while

CM capacitors are charging and no more than 7 watts in standby mode.
Optimal ISM Control

One CM can drive several different ISM types, but is programmed for use with a particular ISM type. The result is
optimal ISM close and trip through a wide range of temperatures.

Self-Diagnostic Functionality

The CM has an internal self-diagnostic system that monitors ISM connection, power supply level and internal states
of the CM. As a result, the CM can indicate issues through the use of LEDs and built-in relays. Unlikely malfunctions
are indicated by the number of corresponding LED blinks.

Wiring Optimization

The CM controls the ISM main contact state via the same circuit used to close or trip the ISM. Therefore, only one
circuit connection between the ISM and the CM is required. The CM can provide external circuits with information
about the ISM main contacts state through the use of built-in relays, which simplifies the switchgear secondary
wiring signifcantly .

Compact Dimensions and Small Weight of CM

The compact size and small weight of the CM (190x165x45 mm, 1 kg) simplifies the installation. The aluminum
housing of the CM provides a high EMC level (“Table 14 - CM EMC Parameters”).

The CM is delivered with mounting brackets for mounting on fat surfaces. The LED indicators are visible from two
directions.

1) The position indication of ISM provided by the CM can be incorrect if the CM is not operable due to an absence of auxiliary supply. The
relay keeps its state after the CM power supply disconnection. For demanding applications, conventional mechanical microswitches located
at the ISM can be used.
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Earthing stud
Terminals for power supply
Terminals for I/O (control and indication)

Terminals for Switching Module
“Power” LED indicator

o UV AWN =

USB port (for CM programming during

production, not used under service conditions)
“Malfunction” LED indicator
"Ready” LED indicator

S

Figure 27
CM_16_1

5.2 Operation

5.2.1 VCB Racking In and Out of the Switchgear

To change the VCB position from test to service and vice versa, the DOU plate is equipped with a racking mechanism.
To operate it, a handle is used. The VCB movement is provided by handle rotation in a clockwise direction for moving
to the service position and a counterclockwise direction for moving to the test position.

Figure 28 Figure 29
VCB moving in service position VCB moving in test position
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5.2.2 ISM Closing

To close the ISM main contacts, the CM close command should be applied. It is a “dry contact” input; no external
voltage is required.

The close command will be accepted in the following cases:
e The CM state is “Ready” (Ready LED flashes green).

e No Trip command is applied.

e Mechanical and electrical interlock is unlocked.

If the “Close” command is applied and held before the CM is in a “Ready” state, the Close command will not be
accepted.

If auxiliary power is unavailable, the manual generator CBunit_ManGen should be used to charge the CM capaci-
tors prior to applying the “Close” command to the ISM.

If manual generators CBunit_ManGen are used to charge the CM, the manual generator handle shall be rotated
until the Ready LED of the CM flashes green (approximately 30 seconds). Then the ISM close command can be
applied to the CM.

X3 use .
1. Close command input
= _ _
) 2. Trip command input
| . p p
123455?89101I'HI!H-H 1

Figure 30
CM_16_1 close and trip inputs

5.2.3 ISM Opening

To open the ISM main circuits, a trip command should be applied to the CM trip command input. It is a “dry
contact” input, so no external voltage should be applied.

The trip command will be accepted if CM state is “Ready” (Ready LED flashes green), even up to 60 seconds after
a loss of auxiliary power supply.

If the trip command is applied and kept before the CM is in a “Ready” state, the trip command will be accepted
after the CM is in a “Ready” state. Holding the “Trip” command will block the “Close” command execution.
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5.2.4 ISM Emergency Opening

The ISM can also be opened manually. To open the ISM manually, apply force to the manual trip button. See Figure
31 below.

Figure 31
ISM manual trip execution

The button moves the ISM synchronization plate. When the synchronizing plate is moved, a force exceeding the
magnetic attraction forces of the ring magnet is applied to the ISM armature, which subsequently starts to move.
As the air gap increases, the opening springs and the contact pressure springs exceed the magnetic holding force
and the vacuum interrupter opens.
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6. Functionality



6.1 Interlocks

The VCB provides all the interlocks required to provide high level of safety and reliability during installation,
commissioning and operation.

Standard safety interlocks included:

¢ The draw-out unit can only be moved in case the ISM is open and locked against closing.

e The ISM can only be unlocked and operated in case the draw-out unit is exactly in the test or service position.

e The interlocks can only be unlocked and operated if the draw-out unit is in the test or service position.

Figure 32 Figure 33
The DOU cannot be moved while the ISM is closed. The ISM cannot be closed while the DOU is in the intermediate
position.

Interlocks related to the draw-out unit located inside the switchgear:

e The draw-out unit can only be moved when the earthing switch is open.
¢ The earthing switch can only be closed when the draw-out unit is in the test position.

¢ The draw-out unit can only be moved to the service position when the switchgear circuit breaker’s compartment
door is closed.

e The draw-out unit can only be removed from the switchgear when the draw-out unit is in the test position.

Figure 34
The DOU cannot be removed from the switchgear when the DOU
is not in the test position.
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6.2 Optional interlocks

Optionally the VCB can be equipped with the following interlocks (in any combination):

e The Interlock preventing VCB auxiliary circuits plug connection to the switchgear if the VCB is not in the test
position. The interlock is available when the VCB has plastic auxiliary circuits plug. In case the VCB has IP2X front
cover it is already equipped with this interlock;

e The interlock preventing the draw-out unit racking infout in case locking solenoid is not energized.

Figure 35
Auxiliary circuits plug interlock

6.3 Indication

The VCB has the following indication functionality:

e indication provided by the DOU plate:
- DOU plate position — DOU plate auxiliary switches (5 NO+5 NC switches).

¢ indication provided by the ISM:
- ISM main contacts position (visual indication);
- ISM main contacts position (electrical indication) — ISM auxiliary switches (6 NO+6 NC switches).

¢ indication provided by the CM:
- ISM main contacts position (electrical indication) — one " built-in CM relay (1 NO + 1 NC with common point);
- CM “Power" indication — LED indicator;
- CM "Ready” state indication — LED indicator and one built in CM relay (1 NO + 1 NC with common point);
- CM "Malfunction” state indication — LED indicator and one built-in CM relay (1 NO + 1 NC with common
point).

Technical data for the ISM and the DOU plate auxiliary switches load and built-in and CM relays is provided in
Chapter 4.

1) The number of CM relays indicating ISM main circuits position can be increased for certain applications, please contact your nearest sales

representative for details.
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The self-diagnostic system inside the CM detects possible malfunctions and reports them via the Malfunction LED
blink signals and “Malfunction or Loss of auxiliary supply” relay state. Detailed explanations of the blink codes
are provided in the Table 15.

Table 15 - CM Self-Diagnostic Indication

Power supply voltage is absent | Warning and Loss
: - off off off 0 C
more than 3 minutes of auxiliary supply
"Close" operation is preparing Normal continuous off off 0
CM is ready and operable Normal continuous | continuous off
Power supply voltage is absent | Warning and Loss . )
- off continuous 1 blink C C
for more than 1.5 seconds of auxiliary supply
Excessive trip or close time Malfunction continuous off 2 blinks 0 C
Actuator coil isolated Malfunction continuous off 3 blinks 0 C
Short circuit of Actuator coil Malfunction continuous off 4 blinks 0 @
Manual Trip and Lock Warning continuous off 5 blinks o] o]
Out of temperature range Warning continuous off 6 blinks 0 0
ISM state is open without ) ) )
Malfunction continuous off 7 blinks 0 C
command from the CM
Internal fault of the CM Malfunction continuous off continuous 0 C

The following information is provided in Table 15:

1. The number of blinks in a series followed by 1.5 s intervals, continuous light or off state are shown for the LED
indicators.

2. State of relay contact groups (C — closed, O — opened) is indicated for the NC Ready Relay and the Malfunction
or Loss of Auxiliary Supply relay.

3. Period of checking the actuator coil state (short-circuit / isolated) — 10 s.

Priority of the fault indication (from highest to lowest priority):
1. CMis out of temperature range

The ISM state is open without a command from the CM
Excessive trip or close time

Manual trip and lock

Short-circuit of actuator coil

Actuator coil isolated

N o vk W N

Power supply voltage is absent more than 1.5 seconds
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The CM performs the checkup of ISM main contacts position and updates the “ISM Main Contacts Position” relay
status in the following cases:

e [f the Close command was applied from the CM. In this case, the update is performed within 150 ms after the
ISM main contacts closing.

e [f the Trip command was applied from the CM. In this case the update is performed not later than in 70 ms after
ISM main contacts opening.

e Periodically every 10 s if no Close or Open command was applied from the CM.

If the application project requires you to define the main contacts position faster than the timing mentioned above,
please use the auxiliary switches installed in the ISM.
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7. Application Notes



7.1 Protective Earthing

The draw-out unit is earthed by the truck wheels.

Optionally the earthing can be arranged via the earthing bar connected to the bottom of the truck. In this case,
corresponding earthing must be made in the switchgear (not as part of the delivery).

earthing bars

a) Standard Draw-Out plate b) The Draw-Out plate for VCB with PCD of 275 mm only

Figure 36
DOU earthing bars

7.2 Primary Connections

Before the first VCB installation in the service position, it is essential to verify the actual dimensions of the fixed
contacts installed in the switchgear. In the service position, the connection of the VCB's flexible contacts with the
fixed contacts of the switchgear should be in accordance with the requirements shown in Figure 37. Otherwise, it
can lead to overheating and other severe problems

|
O 00

15mm<<L<25mm

Figure 37
Connection of the VCB removable contacts with switchgear fixed contacts.
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7.3 Secondary Equipment

7.3.1 VCB Secondary Connections

The secondary circuits cable of the VCB can either be equipped by a plastic (58 pins) or a metal (108 pins) plug. The
arrangement of the secondary plugs is presented in Table 16 (Plastic Plug Arrangement) and in Table 17 (Metal Plug
Arrangement). See “Appendix 3. Secondary Schemes” for the auxiliary circuits details.

Table 16 - Plastic Plug Arrangement

1 - 30 -

2 - 31 ISM auxiliary switch XT3.12

3 DOU plate position switch SQ1.3 32 DOU plate position switch SQ2.5
4 ISM auxiliary switch XT2.1 33 DOU plate position switch SQ2.7
5 ISM auxiliary switch XT2.3 34 DOU plate position switch SQ2.9
6 ISM auxiliary switch XT2.5 35 -

7 ISM auxiliary switch XT2.7 36 ISM auxiliary switch XT3.3

8 ISM auxiliary switch XT2.9 37 ISM auxiliary switch XT3.5

9 ISM auxiliary switch XT2.11 38 ISM auxiliary switch XT3.7

10 DOU plate position switch SQ1.10 39 ISM auxiliary switch XT3.9

11 DOU plate position switch SQ1.12 40 Earthing

12 ISM auxiliary switch XT3.1 41 ISM auxiliary switch XT3.11

13 - 42 DOU plate position switch SQ1.11
14 DOU plate position switch SQ1.4 43 DOU plate position switch SQ1.9
15 ISM auxiliary switch XT2.2 44 DOU plate position switch SQ2.3
16 ISM auxiliary switch XT2.4 45 DOU plate position switch SQ1.8
17 ISM auxiliary switch XT2.6 46 DOU plate position switch SQ2.2
18 ISM auxiliary switch XT2.8 47 DOU plate position switch SQ1.7
19 ISM auxiliary switch XT2.10 48 DOU plate position switch SQ2.1
20 ISM auxiliary switch XT2.12 49 -

21 DOU plate position switch SQ2.4 50 DOU plate position switch SQ1.5
22 DOU plate position switch SQ2.6 51 DOU plate position switch SQ1.6
23 DOU plate position switch SQ2.8 52 Optional interlock (solenoid) XP3.1
24 DOU plate position switch SQ2.10 53 Optional interlock (solenoid) XP3.2
25 ISM auxiliary switch XT3.2 54 Actuator coil XT1.1

26 ISM auxiliary switch XT3.4 55 Actuator coil (via interlock switch) XT1.2
27 ISM auxiliary switch XT3.6 56 -

28 ISM auxiliary switch XT3.8 57 -

29 ISM auxiliary switch XT3.10 58 -

Figure 38
The plastic plug with 58 pins
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Table 17 - Metal Plug Arrangement

1 ISM auxiliary switch XT2.7 45 -

2 ISM auxiliary switch XT2.9 46 -

3 ISM auxiliary switch XT2.11 47 -

4 ISM auxiliary switch XT3.7 48 =

5 ISM auxiliary switch XT3.9 49 Actuator coil XT1.1

6 ISM auxiliary switch XT3.11 50 =

7 ISM auxiliary switch XT2.1 51 -

8 ISM auxiliary switch XT2.3 52 -

9 ISM auxiliary switch XT2.5 53 -

10 ISM auxiliary switch XT3.1 54 -

11 - 55 ISM auxiliary switch XT3.3

12 - 56 ISM auxiliary switch XT3.5

13 - 57 DOU plate position switch SQ2.1
14 - 58 DOU plate position switch SQ2.2
15 - 59 DOU plate position switch SQ2.3
16 - 60 DOU plate position switch SQ2.4
17 - 61 DOU plate position switch SQ2.5
18 - 62 DOU plate position switch SQ2.6
19 ISM auxiliary switch XT2.8 63 DOU plate position switch SQ2.7
20 ISM auxiliary switch XT2.10 64 DOU plate position switch SQ2.8
21 ISM auxiliary switch XT2.12 65 -

22 ISM auxiliary switch XT3.8 66 Actuator coil (via interlock switch) XT1.2
23 ISM auxiliary switch XT3.10 67 -

24 ISM auxiliary switch XT3.12 68 Optional interlock (solenoid) XP3.2
25 ISM auxiliary switch XT2.2 69 -

26 ISM auxiliary switch XT2.4 70 -

27 ISM auxiliary switch XT2.6 71 -

28 ISM auxiliary switch XT3.2 72 -

29 - 73 ISM auxiliary switch XT3.4

30 - 74 ISM auxiliary switch XT3.6

31 - 75 DOU plate position switch SQ2.9
32 Optional interlock (solenoid) XP3.1 76 DOU plate position switch SQ2.10
33 - 77 DOU plate position switch SQ1.3
34 - 78 DOU plate position switch SQ1.4
35 - 79 DOU plate position switch SQ1.5
36 - 80 DOU plate position switch SQ1.6
37 - 81 DOU plate position switch SQ1.7
38 - 82 DOU plate position switch SQ1.8
39 - 83 -

40 - 84 -

41 - 85 -

42 - 86 -

43 - 87 -

44 - 88 -
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Table 17 - Metal Plug Arrangement

89 - 100 -
90 - 101 -
91 - 102 -
92 - 103 -
93 DOU plate position switch SQ1.9 104 -
94 DOU plate position switch SQ1.10 105 -
95 DOU plate position switch SQ1.11 106 -
96 DOU plate position switch SQ1.12 107 -
97 - 108 -
98 - GND Earthing
99 -

Figure 39

The metal plug with 108 pins
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7.3.2 CM Secondary Connections

The CM_16_1 has secondary connectors (as shown below).

Figure 40
Terminal arrangement of the CM

Table 18 - CM Terminal Arrangement

Terminal No. Connection Terminal No. Connection
1 Power supply input (+) 1 Actuator coil output
2 Power supply input (-) 2 Actuator coil output
3 Relay output 1 NO
4 Relay output 1 Com
5 Relay output 1 NC
6 Relay output 2 NO
7 Relay output 2 Com
8 Relay output 2 NC
9 Relay output 3 NO
10 Relay output 3 Com
11 Relay output 3 NC
12 Close dry input
13 Close dry input
14 Trip dry input
15 Trip dry input

CM relay functionality:

e Relay 1 - “ISM main contact position” relay;

e Relay 2 - “Ready” relay;

e Relay 3 - “Malfunction or Loss of Auxiliary Supply” relay

The “ISM main contact position” relay maintains its state (1 NO and 1 NC contacts with common point) after the
CM power supply disconnection.

Relay functionality and the number of relays which share the same functionality can be changed upon request.
Please contact the nearest Tavrida Electric sales representative for more information.

The CM is connected only to the ISM actuator coil circuits. The position of the ISM main contacts is determined by
detecting the ISM coil inductance level. The CM “ISM main contact position” relay indicates the result.
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7.3.3 Auxiliary supply

Connection of CM_16_1 to power supply is shown below.

X3 use
= '
-.
s
12345678 91112131415 1
~ () ~()

\-\ MCB

Power supply inputs

Figure 41
CM_16 power supply connection

The type of MCB shall be selected according to the CM consumption data given in Chapter 4.

If the manual generator CBunit_ManGen is used for charging, its DC voltage outputs should be connected to
power supply inputs of CM_16_1.
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Appendix 1.
Type Tests



Type Tests of ISM15_MD

IEC 62271-100 6.2.6.1 Power-frequency withstand voltage test KEMA KEMA 1398-18
IEC 62271-100 6.2.6.2 Lightning impulse withstand voltage test KEMA KEMA 1398-18
IEC 62271-100 6.2.9 Partial discharge tests KEMA KEMA 1398-18
IEC 62271-100 6.2.10 Dielectric tests on auxiliary and control
o KEMA KEMA 1398-18
IEC 60255-27 10.6.4.2 circuits
Electrical continuity of earthed metallic
IEC 62271-100 6.10.3 KEMA KEMA 1398-18
parts test
Measurement of the resistance of the main
IEC 62271-100 6.4 o KEMA KEMA 1399-18
circuit
IEC 62271-100 6.5 Temperature-rise tests on the main circuits KEMA KEMA 1399-18
Temperature-rise tests on auxiliary and
IEC 62271-100 6.5.5 ) KEMA KEMA 1399-18
control equipment
Mechanical and electromechanical inter-
IEC 62271-200 6.102.2 KEMA KEMA 2221-18
locks tests
Short-time withstand current and peak
IEC 62271-100 6.6 ) KEMA KEMA 2222-18
withstand current tests
Short-circuit current making and breaking
IEC 62271-100 6.102-6.106 KEMA KEMA 2085-19
tests
6.102-6.105, )
IEC 62271-100 6.108 Single-phase earth fault test KEMA KEMA 2222-18
6.102-6.105,
IEC 62271-100 5 Double-earth fault test KEMA KEMA 2222-18
6.102-6.105, ) )
IEC 62271-100 6112 Making and breaking tests on class E2 KEMA KEMA 2085-19
Mechanical operation test at ambient
IEC 62271-100 6.101.2 KEMA KEMA 2324-18
temperature
IEC 62271-100 6.101.3 Low and high temperature tests KEMA KEMA 2324-18
Line-charging and cable-charging current
IEC 62271-100 6.111.5.1 o KEMA KEMA 2269-18
switching tests
IEC 62271-1 6.117.11 X-radiation test for vacuum interrupters CESI CESI'B8012097
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Type Tests of ISM15_HD

KEMA 1656-18

IEC 62271-100 6.2.6.1 Power-f ithstand voltage test
ower-frequency withstand voltage tes KEMA KEMA 1717-18
IEC 62271-100 6.2.6.2 Lightning impulse withstand voltage test KEMA KEMA 1656-18
- .£.0. | | | u Wi \
gnining mp ¢ KEMA 1717-18
IEC 62271-100 6.2.9 Partial discharge tests KEMA KEMA 1656-18
KEMA 1717-18
IEC 62271-100 6.2.10 Dielectric tests on auxiliary and control
|IEC 60255-27 10.6.4.2 circuits KEMA KEMA 1656-18
Electrical continuity of earthed metallic KEMA 1656-18
IEC 62271-100 6.10.3 KEMA
parts test KEMA 1717-18
EC 62271-100 6.4 Measurement of th? reﬁlstance of the KEMA KEMA 1719-18
main circuit KEMA 1721-18
Temperature-rise tests on the main KEMA 1719-18
IEC 62271-100 6.5 circuits KEMA KEMA 1721-18
IEC 62271-100 6.5.5 Temperature-rise test§ on auxiliary and KEMA KEMA 1719-18
control equipment KEMA 1721-18
Mechanical and electromechanical KEMA 2355-18
I[EC 62271-200 6.102.2 KEMA
interlocks tests KEMA 2370-18
hort-ti ith k
IEC 62271-100 6.6 Short-time withstand current and pea KEMA KEMA 2351-18
withstand current tests
IEC 62271-100 | 6.102-6.106 | OTeircuit current making and break- | - o KEMA 2351-18
Ing tests
6.102-6.105, )
IEC 62271-100 6.108 Single-phase earth fault test KEMA KEMA 2351-18
6.102-6.105,
I[EC 62271-100 6.108 Double-earth fault test KEMA KEMA 2351-18
6.102-6.105
IEC 62271-100 6.112 | Making and breaking tests on class E2 KEMA KEMA 2351-18
EC 62271-100 | 61012 | “echanical operation test at ambient KEMA KEMA 2343-18
temperature
IEC 62271-100 6.101.3 Low and high temperature tests KEMA KEMA 2343-18
IEC 62271-100 | 6.111.5.1 Line-charging and cable-charging KEMA KEMA 2353-18
current switching tests
IEC 62271-1 6.117.11 X-radiation test for vacuum interrupters CESI CESI B8012097
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Type Tests of CM_16

Standard Test name Test center name Test report
IEC 60255-26 Electrostatic discharge immunity test KEMA KEMATIC 1371-14
IEC 61000-4-2
Illfg 661002055__5_63 Radiated electromagnetic field immunity test KEMA KEMATIC 1371-14
IEC 60255-26
IEC 62271-1 Fast transient burst immunity test KEMA KEMA TIC 1371-14
IEC 61000-4-4
IEC 60255-26 . .
IEC 61000-4-5 Surge immunity test KEMA KEMA TIC 1371-14
IEC 60255-26 Conducted disturbance induced by radio frequency
IEC 61000-4-6 fields immunity test KEMA KEMATIC 1371-14
IEC 60255-26 Power frequency magnetic field immunity test KEMA KEMATIC 1371-14
IEC 61000-4-8
IEC 61000-4-9 Pulse magnetic field immunity test KEMA KEMATIC 1371-14
EC 61000-4-10 100 kHz damped oscil!atory magnetic field im- KEMA KEMA TIC 1371-14
munity test
IEC 61000-4-10 1 MHz damped oscillatclzlstmagnetic field immunity KEMA KEMA TIC 1371-14
IEIEJC661(3)§)?)54-5161 AC voltage dips and interruptions immunity test KEMA KEMATIC 1371-14
léicg(gé?j% Power frequency disturbance voltage immunity test KEMA KEMATIC 1371-14
IEC 60255-26
IEC 62271-1 100 kHz damped oscillatory wave immunity test KEMA KEMA TIC 1371-14
IEC 61000-4-18
I[EC 60255-26
IEC 62271-1 1 MHz damped oscillatory wave immunity test KEMA KEMA TIC 1371-14
IEC 61000-4-18
|E|ECC661(C3)33254-5267 Ripple on DC power supply immunity test KEMA KEMA TIC 1371-14
I[EC 60255-26
IEC 62271-100 DC voltage dips and interruptions immunity test KEMA KEMA TIC 1371-14
I[EC 61000-4-29
I[EC 60255-27 .
EC 62271-100 Power frequency withstand voltage test KEMA KEMA TIC 1371-14
I[EC 60255-27 Insulation resistance test KEMA KEMATIC 1371-14
IEC 60255-27 Impulse withstand voltage test KEMA KEMA TIC 1371-14
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Appendix 2. Withdrawable
VCB Package Dimensions



Withdrawable VCB Package Dimensions

150 780x780x937
VCB15_LD8_16D
210 780x780x937
150 780x780x937
VCB15_MD1_16D
210 780x780x937
210 780x780x937
VCB15_HD1_16D
275 1150x990x997
210 905x805x997
VCB25_Shell2_16D
275 1150x990x997
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Appendix 3.
Overall Drawings
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VCB15_MD1_16D
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VCB15_MD1_16D L, =677 mm
17.5kV, 1250 A, PCD: 150 mm, W, =535mm
weight: 72 kg H__=515mm
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weight: 137 kg H_ =792 mm
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817
810

19 23

103

93
)

851

836

786

131

l.

66,5

VCB25_Shell2_16D

24kV, 2500 A, PCD: 275 mm, 420 mm depth of movable part of cassette, with IP2X front cover,

weight: 173 kg

L . =803.5mm

m:

w,_. =882 mm

m.

H =836 mm
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Dimensions of Control Module

165

1611

e

22

190
177 4
= =
= =
n
<
n
s 2
¥ ﬁ
U I ]
a1
o~
CM_16_1(Par1_Par2_Par3_Par4_Par5) L . =165mm
Weight: 1 kg w,_. . =190 mm

H . =45mm

m
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Dimensions of the Accessories

Dimensions of Manual Generator

@350
‘ =
Q£
CBunit_ManGen_1, CBunit_ ManGen_2
Control wiring plastic plug counterpart
Control Wiring Plug Counterparts
219
186
@16 R15,5
i -
! ss)
g
1 | |
42
62
72
= 84

59

Control wiring plastic plug counterpart
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\J\ :
o r\@ ) | B
o] ™
o | -~
| T
32 211 [I| @45 gasket ~
22 43,4 !4 130
140

Control wiring metal plug counterpart

Switchgear Fixed Contact Counterparts

A-A

12401

8+0,1

2R1,75

v/ Ra 16

e
T 7

e Gl

24, *31
|
|

17,5 kV, 1250 A fixed contact
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10+ 0,1
2R1 [T ‘/g?

+0,1
) 2L, J

32+0,1

24 kV, 1250 A fixed contact

87+0.1

107+0.1

3x0,5xL45°

/R332

2000 A fixed contact
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1© +0,1

(R12)
+0,1

397
Ra 16

0
P09 _y 4
R1.75

+0,1
@22 0

42,5+0,1

Ra 3,2
+0,1
@k
1
1

s
3x0,5x45° | 8101

B7+0,1
107£01

3150 A fixed contact
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Appendix 4.
Secondary Schemes



L | Z | £ | 7 & g | 9 | | 8

=

ith Plastic Plug
¥

VCB15_LD8_16D w

e 503 1 090 80T Siadn s3Yf S = oo s
b TR S ORILOTTE VARIAVL A.El @w 34245 UBdo S| 4B UMOUS SI ZUS-LS SAUIMS AJellixNe 3uy 4o 34e)S
ajnpow buiyayims voudslodq Aiddns Jamod o
ZZ0T'E0° W 503 T o5 s0T s 531 [ZZ0ZE0'LL AR N hounbiy v] ey 3| juasqe je uoiyisod syl sdaay 4| ‘ajeys uado S| 48 uMoys sI uoljisod JIejuod ulew S|” Aejad ayy o ajeys
iEm_ oo zs_ sweuns| o faporouddy EE?S_ fapoubisn ‘340 Aiddns samod je umoys aue ,Apeay” pue ,Ajddns Asenixne jo ssoq Jo uoljdunyjely” sAejad ayy Jo sajeys
'N0Q Ut P3SN 4ou st ‘uoijisod pajeAl}Ieul Je SIGLS
3I01434Ul S| 404 Y24imS Adeljixny Qs
‘3ping JInpoJd gIA ul ‘uolyisod pajeAlyIeul 4 ae 41S ‘€1S
U3AIb $]3A3] JUBLINI YSNJUL BINPOW 10.4U0) 3301434Ul |BI1IIBI3 S| J0J Ya4Ims AJerjixny 715 '€LS
PUB}SY}iM 04 pa433)3s 3q pInoys |4 WS| 40 Yajims Adenixny US~1S
3bpuug spoig LaA {(@dW) J3xe3.q 413413 3A1423j0.d Buny 14 J4u03 $]103) 36p1Iq Josisued | 1991
‘plouajos Buiyaolsaju) AN uorisod NOQ $0 S3Y24IMS Au 205 '10S ‘3)npow buiyayims Joopu| WSI
wyodzz Joysisay 1y TESX 'ESX
1}384U03 10JJU0 U033 }04d 122d 5J0433UU0) BuLiIM 3jRIPAWI3JU| "TEdX L'EX 'TdX
'440 'NO puewwo? j044u0) 0JJ ‘nog Jo4 Joy23uu0 bnig LdX uoiyisod 3344 Ul MOYS 3Je ZDS'LOS [N
‘uado uoyng ysng 19d '3)Npow 044u0] 40 X30]q |eUlWI3 | €XIX ‘uoljearyads Jawoysnd oy buipsodde
‘35012 U044ng ysnd Jad EVATVA VA ‘syndyno Aejau 'sayajims Aserjixne yo buiaim Ve
:puaba
g RERNRE =23 5YR YBEIRY 323 5 o g LdX—
TESX
2dx 77 75X | =
TedX
eX—
-7 T L - T - T -
o - i;.‘_ - _ SM _ 105~ _ - Cx_. m;_. :_x.l I | | | | A | m_w
' '
_ $ % __WQJN_N;WQJ_N___MZW,N_N;NN:N_( _ b ! !
I | [ | | | | | | | | H | | | | |
| [ | | | | | | H | | | | |
| [ | | | | | | . | | | | | )
| [ | | | | | Jndyno Aejay S
I [ I N I I = e ! ! ]
_ | | 12 | | 0 o || | 3
| [ | | | o | | S o <
| 1] | | | ] | | S 2 | | I l1gon | =
L) “ IR “ e R HITH At =
G I GO FRVIRVAVAVAVAYAY AVAVAVINY B wuy g e _ _ _ _ 2
I WA I [/ B =N /A A R A A I | ER- I 2 I I =
“ “ ELLPT JRRRNEY SR E | |
' I N I P I I I 8 ! c| ! ! !
I 1 I . I I I I ! HE ! !
| [N | | | | | | | | | | !
| [N | | | ! ! | | | ! 1 ds Loy | CIN U (70 U | | (3%
| [N | | | | | | 1 L_ - 1 - - T i £
| | g Tsd td s el (IS S P O3 O 3 O | 0 | _ _, 6 th s ed lud sd td s ek o | | ! IX— " IX=
- _l J [_ - 1 - | | [ ]_ | _ |__| M (53
aA- [wva- 705 s | EIX- Zix- T1X- vx TRz
r———_-1--1-T- B =Sy
EdX H [ | 2
125 Elelz alz 1
_mwa i1 F |
122 |
- - - - - - - - - Rk S Ry Wy
4 YYWRES S&55gv fyEYys wesons LdX— S a .|||__.Zm
\ A J AN 8 J AN N A J \ A A ) ¢ ) \ )
Y Y 440 NO { I\L
euoljdo) (1euorydo) 205 vonised 4534 10S woisod 333 Kddns Aiddns  (jeuorydo)
ajeyd yno-meug  34eid yno-meug (2481d 4no-meJp uoljisod) (80T GLWSI uotjisod) S}IRJU0D Ksenixne 4o sso7 YajIms xne (s4284u03 AJp) Jamod  Jojesauab
abpiug apoig  plousjos buisdoluayy| sayajims Adenixny Jojenyie djaubey  ue Jo uolyaunyiely  Apeay uoiyisod S| spuewwod Buiyd. Jojenyae dijaubely Ksenixny  jenuey

(g)) uorjeandde Jayesuq §INdJI pJepueys
a9l 8a7 SLEIA

L | 4 | 3 | 7 AV 5 | 9 | L | g

TAVRIDA ELECTRIC

104



L | Z | £ | 7 g | 9 | | 8
[ 03¢ 09r o @A saL | S o swosiaug
19345 \.J
WeJbe] UoIj33UU0333 U] 1E31019913 JRILDTT VARIAVL .lEl @w '344s Uado S| JB UMOYS SI ZLS-|S SAYIYIMS AJBIIXNe By} 40 3RS
anpow Buiyayims woafosg “Aiddns Jamod 4o
v N 2200600 sorc e 1200€01, ARUN A “rounbi V] ENTTREY juasqe Je uoiyisod sy sdaay §| 3jess uado S| 48 umMoys si uoljisod jIejuod ulew KWS|" ABjad 3y} Jo 3je4S ”
aess|  wubiam aje0 aje0 £q panosddy fq paypau) fq paubisag ‘340 Aiddns Jamod je umoys ase ,Apeay” pue ,Ajddns Asenixne jo sso7 Jo uoiydunjiely” skejad ayy jo sajeys
'N0Q Ut pasn jou st ‘uoijisod pajealjdeul e siGLS
3901434Ul WS| J0J Ya4ims Adeljixny 51
‘3pIng 4npod gIA Ul ‘uoljisod pajeAL}IRUI 4B BUR %S 'ELS
U3AIB $)3A3] JUBINI YSNJUL 3|NPOW 10.4U0) 3201J34U1 |BI1IJI]B WS| JOJ YI4Ims Aueljixny 1S '€lS
_ PUB{SY{IM 04 p3433)3S 3q PINOyYs |4 ‘WSI 40 Yajims Kdenixny US~1S |
-abpuug apaig 1aA 1dW) J33B34Q 421D 3A1433404d BunjeIUIL 14 440 $)103) 3BplIq Jojsisued | 1991
‘plouajos Buiyosayu) YA uoiyisod NOQ 40 sayd4ims Asenixny 205 '10S ‘3)npow buiyaims Joopu| WSI
‘wyodzz Joysisay %] TESX VESX oljisod 4s3y je passaud si zps
'}7B4U03 0J{U03 UOI}I3 {044 132d $40473UU03 Bulim 3je1pawalu| 'TedX 1EdX TdX uolyisod 331Aas Je passadd sI|pS
‘440 'NO puewwo3 josjuo) 0] 'n0q 404 Joy23uu0d bnig LdX uoijisod 33J) Ul MOYS 3JE ZDS'L0S g
‘uado uojyng ysnd 19d ‘3)Npow 044U03 JO }20]q |eUIWJ3 | £XI1X ‘uolyealyIads Jawoysnd o4 buipaolse
g '3s0]2 uoy4ng ysnd J9d 'si03 Jojenydy EVAZVAIYA ‘syndyno AejaJ ‘sayajims KJeixne yo bulaim Ve g
:puaba
— [=] f—
2 d2324 228383 RERFEITR RZ3IIXN B S |& 1dX-
TESX
' 2dx 77 25X | =
TedX
J £X- Y
1 L L - - - 1 -
g | LA~ _ i;‘_ Sﬂ _ _ Emm. _ |- E1X- ux- Ux- I | | | | g | m_,u
_ 7 ql | I o] o] o of of I | _ _l o o of o] ¢ | ! ! ! ! ! |
> i Lo [ e ! Co | |
— ' | | | | | H | | | | |
P | | | | | . | | | | | 9
|v | | | | | ;:E:o Em_m | | | S
—_ _ L ! NEE. =] _ ! P B ]
© ! | | _ g g 12 | | U Lgor | Iz
o+ “ “ “ “ “ z o = |k I AN I = B
U G atiEal AR 18 A g ole e ! ! ! 2
al | ! ! ! (A = v (2 (2[5 (2 [2 R c 2! HE ! ! & y
o | I S O > | Z VLE ] ED I I [N
| | | [ © 3 = :
' | | | | | ' ' =3 i | i | | |
h ' | | | 1 o L BN | |
= I I I 1|1 R | I I !
. : “ “ “ “ “ : : _ o o lo bl ls | TR CTR (T (O | | v
) L 1 _ ) =
W 1 _A L " " " [15 S S O3 '3 " Aw " _ 1 sded ! IX= mxl B
| 0A- [1vA- I~ 0s- - 105~ | - €IX- X A www
[ it (s St iy -" =%
D H VEdX H [ | 2
: 125 BER 5|2 |
O _mxH 122 |
| 8 Ao22Y Bs=23d PUERRE wN e e LdX— L 4 .|||__.2m
8 gx
AN J AN J
(| Y Y g e Y VT YT YT Ty Ty Yy Y
440 NO
— Jeuoijdo) a4eid (1euoiydo) ayerd 705 uoiyisod ysay} 10S uoljisod 331AJ3S fiddns fddns  (jeuotydo)
= 4no-meuq no-medg (24®1d 4n0-MeIp UOLISOH) 7 1134S GZIWS| uoljisod) S}3B4U0D Asepixne jo sso7 yajiMs°xne (s4784U03 AJp) Jojenjoe Jamod  Jojesauab —
_ abplag apoig m:u_h_ou_%wmz_ sayajims Adenixny Jojenyie aijaubely  uiely Jo uoyaunyiel  Apeay uoijisod S| spuewwod Buiyijimg J143ubeyy Aenixny  jenuely
o
o (g)) uoryeandde Jaxea4q 4INJUID PIRPURYS
O AT i
L I 4 I & I 7 E] | 9 | L | g

/)

TAVRIDA ELECTRIC 105



L | Z | £ | 7 g | 9 | | 8
VLY | sod a9 IO siaaasay| st o s
R T T e QRILOTT VAIAVL ..Elv @w 3Je4s U300 |{S| 4 UMOUS SI ZIS-LS SAPYINS Aueine 3y} Jo 3jels
SInpow B vopelesg Juasge je uoiysod sy sdaay 4| ‘3jeys uado S| 4& UMOYS S| ,uolIsod JIR4UOD URW LS|" >m._M._n_n_m:_,_M “wammwm
[ ozozzos] erwisrsacsfozozzos ASRUWA] T sounbyy oyuaYYS] Y . ! ! h ! UoHt BU S
14 Eﬁm_ oo mE__ sueuns| o0 {apavoddy 5?;;5_ fapaubissn 140 Ajddns Jamod je umoys ase ,Apeay” pue ,Addns Asenixne jo sso7 Jo uoljaunyjel” skejad ayy Jo sajeys
‘10 U pasn 4ou si ‘uolyisod pajeAlydeul 4e si gL
‘3ping Janpoud gIA Ut 320)434Ul WS| 40 Y24IMS Auerixny <ls
U3AIB S]3A3] JUBJJNI YSNJUI 3]NPO J04UOT ‘uoyisod pajeAljIeul 18 38 1S ‘ELS
pueysyjim 04 pa}I313s 3q pInoys |4 320134U1 |BI1IJIBNB S| 40 YIJIMS Aselixny 1S '€LS
!(92dW) J9¥ea.q 4213 3A1yI3404d 3unjeuly 14 ‘WS 10 YayIMs Kuerixny US~1S
3bpiug apoig 1aA uolyisod nOQ 40 SaYI4IMs Ksenixny 20S 'l0S 0402 5]103) 3BpIIG Joysisued | 1991
= ‘prouaios buiydojsayul VA TISX VISX ‘TEdX '1'EdX ‘3)npow BuiyIjims Joopuj WSI
wypyzZ Joysisay i 510433000 BuLIN 3jeipaWIau| " TdX '€TdX 'T2dX VIdX ‘woryisod s34 4e passasd si 205
14324103 ]044U03 U0}}I340.4d 132d TIXVIXTIX VX uojisod a31AJas e passadd si oS
'440 'NO PuUBWWO) 1044U0) 00 ‘N0 Jo4 J0433uu0d bnig LdX uolyisod 334} Ul MOYS 3B ZDS'LDS 9
‘uado uoj4ng ysng 19d ‘3)Npow 10440 J0 30]q JeulwJa | EXIX ‘uoryealy1ads Jawoysnd oy buipiose
‘3502 U0J4Ng ysng J8d 'si0) Jogenjay EVA TVALYA ‘synd4no Aejas 'sayajims AJerjixne 4o Buliim Ve
:pusbaq
g
n @ NE NN A 235 uvg WUNRENREY N3z 33 IS @ o ldx-
715X 17dX 7TdX
. X 7 Tix I E
2edX —_—
EX—
(@) J —_— — -
H _Loa- vA- | | _faws _ 10s-_ |l 1%~ ux- X WX | | | A 1 ®
) [ [T 11T T T T T 1 | | | '
— 4 €| “ “ ul o 8 9 A “ 4 “ oL 8 9 A z “ o 8 9 M 4 “ b “ | | |
| | | |
P ' | | | | | | | ' | | |
| | | | | | 4 | | | | s
(@) — | | I | | | | | | E
 — ' | | | | ' ' | | | =3 | 0 oo | S
whd . | | | | o | | | s o — -
w | | | | N | | | S 3 | [T | 2
a | | | | = | | | v = | | | =~ B
| | | | S | | | B : 1 ]
— ! —+< > 1 \q\l ALY - \h ||\.|.w|\.||_|*|\|\w.w|\|w s m | | | _m
o a| | ! ! (A =2 o fo fols fo o V(o fo fo o fa[= 2 1< HE ! ! &
o I [ I I I O I S |2 Ha | I [
c i ! ! [ ! & o I I
| | | | | c HE | |
o ' | | | | | i H H
u — | | | | | | | | !
| | | | | CES TR N | | z A
dh | | 1] | ! } 199 T & ¢
e | | | ud 6d td s& el | n—v | shoed | 6 Lh sh ed ' ILX— - IX=
iy S— | | _ | | | R — sy
D [ TOA- - s | X" v h mww
. | i R e | TR
6 H VEdX £edx badx H [ | "E
122 [zlz]e Gz
115X 3z BEIE 3|2
-— H 153 !
El [ |
_ " B B B = - B = - - - e e — ! - = ERS
— 5 FUWURES S&E58 v 88 8&ER v e S w s LdX- b - __
D J\|{ \ @ 4 B ~ J ,J}I\ {jl\ J\|\ J\[ j\l\ {
440 NO
M (1euoiydo) euolydo) 205 UoHIsed 4534 1DS olisod 3a1ns3s Kyddns fiddns  (1euorydo)
. ajeid yno-meuq  34eid yno-meuq (3481d 4N0-MEJP UOI}ISOJ) (5 OW SLWSI uoly! s4384U03 fuenixne yo ssoq Yaymsxne (s1e4u03 Aup) Jamod  Joyesauab
_ 3Bplug apoig  plouatos Buiyaolua4y| sayyms Au Jojenyie dyaubely  ugely Jo uoiyaunglely  Apeay uoiisod S| SpuBWWOI BuiyIjimg Jojenyae diyaubely lenuey
—
m (g)) uor4erjdde Jayea.q 4INJJId pIEpURYS
J . . . .
] | | [3 | 7 5 | 9 | L | 8

)

TAVRIDA ELECTRIC

106



ith Metal Plug

VCB15_MD1_16D w

L | Z | £ | 7 g | 9 | L | 8
XA U T S TR — Py
== E“:Egm_S.EESE:__EE;; JRILOTTI VARIAVL AlEl @W '3jeys U3do S| 4B UMOYS SI 7|S-1S SBYIJIMS AJRIIIXNE B JO 3)B4S
anpow buiyajimg uoyafosg ‘A1ddns Jamod jo
_ N NNH.NS:_ mroreaea|2200200, PPN >_ ounbin <_ T Juasqe je uoiisod sy sdasy 4| 'aje4s uado (S| Je umoys si uoiisod JIejuod ulew |S|" ABjad 3yl Jo 3jelS
aess| B, aie0 sueays] aseq fqpasouddy fqpapay) fqpaubisag 340 Aiddns samod je umoys ase  Apesy” pue , Ajddns Aseixne jo ssoq Jo uolaunjiely” sAejad ayy Jo sajeys
'3pINg }Inpo.dd GIA Ul ‘0@ Ul pasn jou si ‘uoljisod pajeAljIRUIl 4B SIGLS
UaAIB S]3A3) JUBLIND YSNIUI 3|NPOW 104JU0) 901434U1 S| J0J Y2}IMS A4 as
pUBJSU}IM 0} P3I3)3S 3Q PINOYS |4
{(@dW) J3%e34 41n2413 3AI4IB404d BunjelulL 14 1S '€lS
uoyisod NOQ 40 S3Y24iMs Asenixny 20S '10S US~1s
abpiug apoig LaA TESX 'LESX ‘TISX 'LISX 1991
‘prousos buiaolsajul VA '76dX "1'SdX ‘TEdX "L'EdX ‘3)npow Buiyd}ims Joopu) WSI
‘wyodzz Joysisay 14 $40433UU0 Bulim 3jRIpaWIALY| "'TdX "€'TdX 'TTdX 'L'TdX ‘uolyisod 4say je passaud si Z0S
‘}38}U02 |0J}U0) UOI}IB}0Ud 132d TIXVIX TIX VX uojisod 331AJ3s je passaJd si|0S
‘440 'NO puewwo joujuo) 033 ‘nog Jo4 Joyrauuod bmg LdX uoljisod 3344 Ul MOYS 348 Z0S'LDS g
‘uado uoyyng ysng 18d ‘3]NPOW 1044U07 40 32019 JRUIWID | £X1X ‘uoiyearynads Jawoysnd oy buipsode
‘35012 U044NG ysnd J4ad 's|io3 Jojenjoy EVA'TVA 'LVA 'syndjno Aejad 'sayayims A Y
pusbar
o
2 E-IER e ess3 RERESR 33 IRAY & 5|8 LdX-
- - - - 'R = K - - - I - D _ kg
Isx e 124X
X TIX =
zedX
£X—
1 T - - i e 1 -
| LoA- VA 205~ 10s- | | | | ;g | mW

T T T
| | | |
| | | | | |
| | | | | |
| | | | | | | | | | | In
| | | | | | Jndjno ey Y ,W
| | | | | | 5 3
, , , , , N T . , | , &) o_ o L | =
| , , , , L]l g S |2 [ [ [ P [ ,w
L | 1R e[S I[RII]] e s
——>- 1 [ | RYAVAVAVAY S ARV IV I AR iz le L] ! ! g
i I I I A o 5 12 | I I I =
w ” =X o o o [o |2 c 5
o , # , PR e FEEEF R L] ] ] | | i
, , , N ® g | = B
| | | | | | | = AL EN | |
| | | | | | = w | | w | | |
, , , Lo i [ [ [ [ ,
| | | | | slolel s ke L] T CTR (7 U | (30
| | | Pl ! IYTL i 4 ()

! | | Lh oshoed oo [ TS S G5 G5 G 3 O BT O | h 60 Ld sk ed 1, LX— - IX—
_ _1 [ S (S | [ 1. _ £53
1A [7vA” 205~ 105~ vx ,u; Rg3

1'2dX T T a1 w8
VEdX l:s | =
115X W it FE] 53 W
152 3 [
N , N I 1 - - - S R il R B
S Fo 23y 222 3 ave gy LdX— R a \\:im
gx
- J - J
Jeuoiydo) ajerd :m:a;_“n._mmwhma Z0S uoiyisod ysa}  |pS uolyisod 3diAJaS fddns fddns  (1euoyydo)
4no-meug 4 a (3481d Jno-meJp Uol}ISOd) I OW ¢ SjIR4U0I Kdenixne jo sso7 ya4ims'xne (s4284u03 Aup) Jojenyoe Jamod  Jojeuauab
abplug spoig m:n__“%HME sayajims Aseixny Jojenyedyaubely ey Jo uolydunjiely  Apeay uoiisod S| SpuBWWOd BuiyIfing Jyaubeyy Ksenixny  jenueyy
(g7) uoijeandde Jaxeadq 4INd1d pJEPURYS
7 I 4 I 3 I 7 g I g I L I g

7Y

TAVRIDA ELECTRIC 107



L | Z | £ | 7 g | 9 | | 8
VLY | sodTiTo9rion GlEA say| S = o stssug
Ted Ssz;:msa.s U JRILO3T3 VARIAVL .lEl @w '34e4s uado S| 4B UMOYS SI Z|S-LS SaYd4iMs A xmmn_%f J0 ,..znﬂm
anpow Buiydjimg . ‘Aiddns samod Jo
N 0z 20 mrormremelozor 208 MR A ouE ] EEE voiasiosd jJuasge je uoiyisod sy sdasy 4| 'ajeys uado LS| 4 umoys si uolyisod JIejuod ulew S| ABjas By} Jo 3jeyS
14 Eﬁm_ oo g sueuns| o0 {apavoddy 5?;;5_ fapaubissn ‘340 Ajddns Jamod je umoys ase ,Apeay” pue ,Addns Asenixne jo sso Jo uoljaunjjel” skejad ayy Jo sajeys
'N0Q U! pasN jou S| ‘uoiyisod pajeAljIeul Je siglS
‘3pINg 42npodd gIA Ul A201484Ul |{S| 404 Yaims Asenixny ks
U3AIB $13A3] JUBLIND YSNJUI 3]NPOW (044U0T ‘uoiyisod pajereul je ade 41S ‘€L
| u PuBysyjim 04 p343313s mM__ pinoys |4 320]J34U1 |B21JI3)3 [{S| J0J YIJIMS M._ XNy 1S 'ELS
‘(8]dW) Jexea.q §inddid 3Al}3340.4d 3Jnjeiully 14 WS 40 Ya4iMs Auerpixny US~1S
abpug apoig LOA uoiisod NOQ 40 saYdyims Aseiixny 705 10S 04403 51103) 36p14g Joysisued | 199|
= ‘prouaios buiydojsayul VA TISX VISX ‘TEdX '1'EdX ‘3)npow BuiyIjims Joopuj WSI
‘wyoNzz Joysisay 1y 510433003 BulIK 3Je1pawJau) "'2dX '€TdX 'TTdX VIdX ‘uoiyisod ysay 4e passaud si 70S
14324103 ]044U03 U0}}I340.4d 132d TIXVIXTIX VX uojisod a31AJas e passadd si oS
‘440 ‘N0 PUBWWO) 10.44U0) 00 ‘N0 Jo4 J0433uu0d bnig LdX uolyisod 33.) Ul MOYs 3.8 ZDS'L0S 8
‘uado uoj4ng ysng 19d ‘3)Npow 10440 J0 30]q JeulwJa | EXIX ‘uoryealy1ads Jawoysnd oy buipiose
‘3502 U0J4Ng ysng J8d 'si0) Jogenjay EVA TVALYA ‘synd4no Aejas 'sayajims AJerjixne 4o Buliim Ve
:pusbaq
g
7] - . RYINIRE 23 HLE . YYEYRR YsaIEG i 5 2 | -
715X 72dX 72dX
. vex 7 X I =
zedX —_—
EX—
J —_—— -— -
g \ _ - K7 L B _ 10s- e £1X- X Lix UX ' | | i d 1 ®
u T 1 T T T T | | | | H
4 €| “ “ ul o 8 9 A “ 4 “ oL 8 9 M T “ o 8 9 M 4 “ b “ | | |
— 1 1 1 1
P ' | | | | | | | ' | | |
| | | | | | 4 | ~
| | | 15
@) — | | 1] | | | | | | s
H | | | | H H | | | =S 0 N S
S | | (. | | | g o ! [ — ! -
+ ! | | g I I I s |2 I l lLas I Ig
Z “ “ )1 “ s 2k Ayl %=
© G | Ly e 1 ' le | | | 2
a| | _ [ .\_s_ =1 VA A A A A R A A A A z 2 o [ [ =
(a R o I N T I el O ENE Ha | | [
i ! ! N ! 2 N I I
h | | | | | c M
! I I Il I P HE ! !
-+ I I 1] I | I I i
" — | | | | | CES TR N | | z A
A0 | | 1] | H _ 11 T ==
K | | | oud 6d td sboed | | shoel 1 | 1795 O3 OF 3 O ' IX— - LX—
iy S— | 1 _ | n_v | | e — £33
D [ TOA" - s | €IX- vx (oo ﬂ: ¥g3
. | i I R - N R
! Ieax €2dX 1'2dX \ [ | M
6 118X “ww =53 3(2 “
© 3 155 I
_ - - - - - - - - - et Ly 1l
a YU ES 5559w SR wwwy o ® a9 Uv e LdX— e - Jvs
— [
gx
A J C J
440 NO
— (1euoiydo) euolydo) 205 UoHIsed 4534 1DS olisod 3a1ns3s Kyddns fiddns  (1euorydo)
. ajeid yno-meuq  34eid yno-meuq (3481d 4N0-MEJP UOI}ISOJ) (7 OH SLAS] uott s4384U03 fuenixne yo ssoq Yaymsxne (s1e4u03 Aup) Jamod  Joyesauab
_ abplig apoig  plouajos buiydojuay| sayayims AJ Jojenyoe dyaubely  uey Jo uoljaunyjely  Apeay uoiyisod S| Spuewwol buiyjing Jojenyae diyaubely lenuely
o
o (g7) uorjeandde Jsxeauq 4INId pJepURYS
y . . . .
V( asl LaH SLEIA
] | | [3 | 7 5 | 9 | L | 8

)

TAVRIDA ELECTRIC

108



ith Metal Plug

VCB15_HD1_16D w

L |

Z |

£ |

/1 v

J33us uoyp3

503 € 09 104 siEA saL | S

WeJbe|g Uo1au00J31u] |B21342313

anpouw buiydjimg

ORILOFTE VaRAVL (ED

uu uy sversuauin

eb

'3jys U3do S| 4B UMOYS SI 7|S-1S SBUIJIMS AJRIIIXNE BY JO 3)R4S
‘Aiddns Jamod jo

uoyafouq
N 2200200 smronarses]20220L,  PRUA A ounbiy V] T Juasqe 4e uoiyisod sy sdasy 4| ajeys uado S| 4 UMOYs I uolyisod JIeju0d UlRW WS ABJ3S 3y} JO 3484
aess| b aie0 sueuays] aseq fqpasouddy fqpapay) fqpaubisag 340 Addns samod je umoys ase  Apesy” pue  Ajddns Aserjixne jo ssoq Jo uolaunjiely” sAejad By Jo sajeys
'3pINg }Inpo.dd GIA Ul ‘0@ Ul pasn jou si ‘uoljisod pajeAljIRUIl 4B SIGLS
U3AIB S]3A3] JUBLIND YSNJUI ANPOW 1014U0T 034Ul WG| 40§ YI4IMS AJ qs
PUBYSY}IM 04 P34I3)3S 3G PINOYS | 4
{(@IdW) Jaxe34q 4IN2a1 3A1}23404d Bunjeiully 14 1S 6s
uoiyisod NoQ 40 saya4ims Adenixny 20S 'l0S Us~1s
abpiig apoig 10A TESX 'ESX 'TUSX VIS 1891
‘plouaios bunyaoluau| YA '76dX '1'SdX 'TE€dX L 'EdX ‘3)npouw Buiya4ims Joopu| WSI
‘wyodzz Joysisay 1y $40433UU0 Bulim 3jRIpaWIALY| "'TdX "€'TdX 'TTdX L'TdX ‘uolyisod s34 je passaud si Z0S
'}38}U03 |044U03 UOI}I3}04d 123d TUXCVTIXTIXLIX uolyisod 3IAJ3s e passaud sI|0S
‘340 ‘NO puBwWo3 joJ4u0) 0J) ‘nog Jo4 Joyrauuod bmg LdX uolyisod 3.4 Ul MOys 348 ZDS'LDS e
‘uado uoyng ysng 149d ‘3)npow 10.4U0) J0 330]q |eUIWI3 | X IX ‘uojedlynads Jawoysnd of buipiodde
'30]2 Uo44nq ysng J4ad 's)103 Jojenyay EVATVA IVA 'syndjno Aejad 'sayayims A R
pusbar
[=]
N F23384 e e8I RURRERI B NEIIIY g &[S LdX—
Isx e 124X
X TIX
zedX
£X—
1 T - - i e 1 -
' _ 10A~ TVAS 1 | _[es 10s- | | 1 _ | | | I ;g |
f f f f , , | , , | ,
7 il | o] of 1] ¢ I o] of o] of o] |2] | of e of o] ¢
X I I I I I X X I I I I I
H | | | | | | | | | | |
| | | | | | | | | | | In
[ [ [ [ L oo fewy | | El
| | | | | | 5 S
i , , , , oo 2 bt ! e L e L 2
' o 9 2 =
| | | | | | ] S 2 | | | I |Lg9l | a
| | | | [ z A = AN | | | | ~ =
| | | | | | S = o H ] o
——>- 1 [ | IYAYAVAYAY AVAVEVIRY/ IR VA 3. ESRs L ! ! =
, , , 2 , - = w a2 |2 |2 2 | c A ARHE ! ! &
o , , PR e | [FFE = |2 L] e[| ] , , i
| | | | | 2 A I I o I I R | |
[ [ [ [ £ i O EL | |
H | | | | | ® 2 H
| | | | | F1 | | | | !
| | | | | slolel s ke L] TR CTR (R P | (30
| | | Pl ! IYTL i 4 ()
! | | 1y sdoed (TS S5 S -3 O3 SN I E h 6 Lh b €y 1, L IX— - IX—
_l _l i N I LI | [ ]- - P
LIS 205~ 105~ v ,u; www
| I I A I a E R~
Vedx rex l:s | 2
122 z[zlz 2(2 |
11sX 122 [ERP G
15 ] ,
- - - R 1 - - - S R il R B
S Fo 23y 2223 ave gy LdX— R a \\:im
gx
- J - J
1euoiydo) ajerd (1euorydo) a4e)d 20s Uoisod 453} |DS uolyisod 2anas Aiddns fiddns  (1euoydo)
no-meJq 4no-me.q (34e1d Jno-medp Uol}isog) TaH S$4284U03 Asenixne Jo sso yaymsxne (s4784u03 Adp) Jojenje samod  Jojeauab
abplug apoig mu_o:gom sayajims Kuenixny Jojenyie dyaubely  uey Jo uoiydunylely  Apeay uoijisod S| - spuewwod Buiydyims ayaubeyy Asenixny  jenueyy
U013 U] I \
(g7) uoijeandde JaxeaJq 4N pJepURYS
7 I 4 I 3 I 7 g I 9 I A I [4

7Y

TAVRIDA ELECTRIC 109



ith Plastic Plug

VCB25_Shell2_16D w

L | 4 |

£

1 s A4 13 1 9

S03 1 a9r gnays szaaa sa| S

1235 uoiyp3

WeIBeIq U0I}>3UU03331U] 1821412913

anpow bujyajimg

ORILOTH VaRAVL (ED

wu v suoisuauig

eb

'3484s U0 S| JB UMOYS SI 71S-|S S3YI4IMS AJBNIXNe By Jo 3)e4S
Kddns Jamod jo

uoyalouq
— - Juasge je uoiyisod sy sdaay 4| ‘3je4s uado S| 4B UMOYS SI Uoljisod jIBJU0I URW S|" ABJ3J BY4 JO 34RYS
- 120210°07 soz7v s u|lzozio0z ABRUIWA Aounbiy | O{U3YIYS| Y] . " u
14 Emum_ Libom m3_ ue m_%D {aposotdy 3255_ fapoubissg 330 Kiddns Jamod je umoys aue ,Apeay” pue ,Ajddns Asenixne jo ssoq Jo uoldunyiel” sAejad 3y} 4o S3RYS 4
N0Q Ul P3SN jou si ‘uoljisod pajeAljIeul Je siGLS
'3pInD 3npo.d gIA Ul 33014341 LS| 404 Ya4ims Adenixny sis
uaAIb $13A3] JuBLINI YSNJUI 3)NPoW 104ju0) ‘uoljisod pajeAljdeul Je ade 41S ‘€1S
pueysy}iM 0} pa4I213s 3 pNoys |4 ¥30]434U1 1B144I313 WS| 404 YI4IMs Asenixny 1S 'ELS
.Hmu&_y: J3)esauq §indJn w>_tm~0.a 3Jny 14 ‘Zm_ PLAITN Kuer Xny US~1S
3bplug apoig LOA uoiyisod NOQ o SaYI4IMs A 70S 'l0S 04403 5)103) 36p1g JoysIsued | 1691
- ‘plouajos BuiyI0)da4u| YA ZISX 'VISX 'TEX VEdX ‘3)npow buyayims Joopu| WSI B
‘wyoyzz Joysisay [ $40423UU0) BulJM 34eIpaWIB4Y| WTdX '€2dX TTdX VTdX ‘woiyisod say Je passald s| 7pS
11984003 10.4U0) UOI}I340.4d 132d TIX VX TIX VX sod 931A43s Je passaud s1|pS
‘440 'NO PUBWWO 104U 03 ‘N0 404 Jo}23uu0) bnig LdX uolyisod 334 Ul Moys 3Je Z0S'L0S M
‘uado uojyng ysng 14d ‘3]NPoW 10.4U07 40 4201 jeUlwI3 | €X'IX ‘uolyeatynads Jawoysnd o4 Bujpodze
195013 U044Nng ysng J8d ‘s)l03 Jojenyyy EVATVALYA ‘syndyno Aejau 'sayayims Adenixne yo buriipm Ve
:puabaq
g g
] g RERRNE 2a3gu9z URRNRDE N3 IE s vl e B
12dX 724X
7iSX
I X 77 T | =
TedX —_— |_x
£X-
J o 1T T T T U
| 10A~ VA~ 205~ 103~ £1X- X~ LIX ux- I | | | | [A( | A.W
T T I T T 1 H | | | | | \
7 q ! s o] ] ¢ I o] of o] of o |4 al o] o 9f o] ¢ | ol ] of o] ¢ | L J |
: | | | | o | | | | ! | ! ! !
H | | | | | | | H | | | | |
| | | | | | @ | i | | | | | o
| | | | | | | 4ndyno fejay S
| | | | | _ _ = e o ! ! El
[ [ [ [ 5 [ _ _ g g _ _ N ! =
I I I [ g [ [ [ s 12 I _ | Lo I g
| | | | < | | | A = | | | | = =
=. ! ] 1
[REPIEI i | A B e 2L _ -
al ! I Al I I N AV AV Y A R Y A A R A ER- | HE ! ! =2 1
o A [ [ o I G e S o I A e ENE _ Hi [ [ i
_ I I I _ A ! 27 I o | I
i ! ! ! ! ! & I il I I
™ H
| | | | | | | | | H
| | | | | | o e o | | 30
{ | | | | P | | | Lo =T Ts
=1 | | ;—v led td sd el o |oud ed th sk el | A_v _ ud 6d th shoed luk sk th sd el 1 ! IX- " 1X- B
1 111 | | | v £2E
[ A AT s~ 05 [ €1X- v v Nmmw
| Vedx 24X 17dx ! "u |" g
:mxH “wm. ZEE 6|8 “

3 12¢ | 7
n wow w = o ow wwww B B Lo ! e S AN
~ FURES &8 52 R8s YUy L B bdX- 4 __

gx
8 A AN J AN J
440 NO

(1euoiydo) (1euoiydo) 20S vonyisod 453 1S uolisod xrsas Kddns fiddns  (1euoiydo)
] ajeid yno-mesq  3jeid 4no-meuq (2481d 4no-meJp oi}iSod) (27134SSZIS| UolyIsod) 4784003 Ksenixne yo ssoq yayImsxne (s4704u03 A1p) samod  Joyesauab —

abplug spoig  piousjos buiyIojuajy| saydjims Keny s3yYI4IMs Adenixny Jojenyoe dijaubey  uey Jo uoydunyiel  Apeay uoijisod (S| spuewwol buyajimg Jojenyae dijaubey Ksenixny  |enueyy

(g7) uorjeandde Jaea.q NI PIBPURYS
4 H . H H "
asl ZnsysS SZgoiA
! | 4 I & I 7 hV 5 I 9 I L I ]

TAVRIDA ELECTRIC

110



ith Metal Plug

VCB25_Shell2_16D w

L |

Z |

£

/1 v

J33us uoyp3

03 € 09 2Ieys Szedn saL | S

WeJbe|g Uo1au00J31u] |B21342313

anpouw buiydjimg

ORILOFTE VaRAVL (ED

uu uy sversuauin

eb

'3jeys U3do S| 4B UMOYS SI 7|S-1S SBYIJIMS AJRIIIXNE B JO 3)B4S
‘Aiddns Jamod jo

'N0Q Ul P3SN 4ou si'uolyisod pajeAljIeul je s Gl

$20124U1 WS| 403 Y24ms Ad ss
s 'as

US~1S

1801

.m_:UoE mc_:utkw Joopu| WSI

‘uojisod }say e passaud si zps
uolyisod 3iAJ3s e passaud sI DS
uoljisod 3344 Ul MOYS 3B ZDS'L0S ‘N
‘uoiyelynads Jawoysnd o buipsodde
‘syndjno Aejad 'sayayims Au

uoyalosg

N 2200008 s mme zonsl2200 108, MPEUA A ounbiy V] T Juasqe je uoiisod sy sdasy 4| 'aje4s uado (S| Je umoys si uoiisod JIejuod ulew |S|" ABjad 3yl Jo 3jelS
aess| B, aie0 sueays] aseq fqpasouddy fqpapay) fqpaubisag 340 Aiddns samod je umoys ase  Apesy” pue , Ajddns Aseixne jo ssoq Jo uolaunjiely” sAejad ayy Jo sajeys

'3ping $3npoJd gIA Ul

UaAIB S]3A3) JUBLIND YSNIUI 3|NPOW 104JU0)

pUBJSU}IM 0} P3I3)3S 3Q PINOYS |4
{(@dW) J3%e34 41n2413 3AI4IB404d BunjelulL 14
uoyisod NOQ 40 S3Y24iMs Asenixny 20S '10S
abpiug apoig LaA TESX 'LESX ‘TISX 'LISX
‘plouajos Buiyojuaju| YA '75dX 15X ‘TEdX VEDX
WyXzZ Jo4sisay 2] $40433UU0 BuLIIM 34eIpaWId|u| "2dX '€TdX 'TTdX 'L'TdX
1}3B4U0 |0J4U0I UOI§IB40.4 133d TIXVIXTIX VX
!440 'NO PUBWWO) J0J4u0) 0 ‘nog Jo4 J0433uu0d bnig 1dX
‘uado uojyng ysng 144 !3)Npow 10.4U07 J0 330]q |eUILI3 | X IX
'8s0]2 U044nq ysng J8d S1103 Jojenyry EVA VA LVA

[=]
& S 2R S8 2 RIS 3 REINRIT B RS IXRY ] G |& LdX-
Isx e 124X
X TIX
zedX —_—
1 T
| _ 10A- YA 1 | _|eos- 10s- | | 1 _ x| | |
T
! |
T 7 €] 8 9 A z u 0 8 9 A 7 z ﬁ o 8 9 M 4 al o 8 ‘4 | ”

J

T T T
| | | |
| | | | | |
| | | | | |
, , , , Ll | | | | | lo
, , | | L] e Ry | | ES
| | | | | | 5 3
! | | | | | | ! ! '3 | | | 440 NO | [ | | 2
o e '3 B
[ [ [ [ Ll |5 s |2 , | | Ulgor | ! g
, , , , L] ” — g
, , , , L] ,M ! Iz M e | | T TT | o
, ——>- 1 [ | Ly /- , ARV AN I/ AVA . SEERYAVA g < ) =
[ [ . [ AT =T A A A A A A B A A ER- C ] i fe] | | =
oA | | I [=l S R | = = HEHIEER | | =
m — o, & E
, , , | , g S0 FL ] | |
i i i f £
, , , | , g el 1kl | |
, , , [ L [
| | | | | | 11 | | | | !
| | | | | , , | , 5lolellsle o] T CTR (7 U | z A
, , , R , AN EE i o Y
! | | Lh oshoed oo [ TS S G5 G5 G 3 O BT O | 60 Ld sk ed 1, | ud sd ¢ LX— - IX—
_l _1 R I LI | [ I _ 1] M 558
1A [7vA” 205~ 105~ €1X- vx ,u; Rg3
T al mool
LedX 12dX o | g
122 [z]z]z 512 1
115X 121 FEE cE |
1§ 3 [
L. ‘ R —— ‘ ‘ - i I ol LR Al
N 53283 H8 233 TV E TR won = @ LdX- b — — - 77
& {

J\|&j\|\

Y

20S uolyisod 4s3}

|DS uoiisod 3J1A43S

~

|
{

440 NO

1euoiydo) ajerd :m:a;_“n._ﬂumwhmﬁ Kddns fiddns  (jeuoiydo)
1no-meJq 4 a (3421 4no-meJp UOLISO ) (Z 113US ™ GZWS| uolIsod) s}Ie4U03 Ksenixne Jo sso YajIms'xne (5438403 Aup) Jojenyie Jamod  Jojessush
abpug apoig mr_u__ku%wmwc, saydyims Adenixny Jojenyedyaubely ey Jo uolydunjiely  Apeay uoiisod S| SpuBWWOd BuiyIfing Jyaubeyy Ksenixny  jenuely
(g7) uotjeandde uayea.q 4INIUID PIBPURYS
ast Zneys SZ4IA
T I 4 I 3 I 7 g I 9 I A I [

7Y

TAVRIDA ELECTRIC 111



List of Changes
B =N

1 16.10.2018 Document creation Products development may
2 21.02.2019 Mistypes correction Document elaboration may
3 09.10.2019 Change of VCB, ISM and CM classification. Product range change may
4 29.10.2019 Adding of the CBmount_CM_1 Product range change may
5 21.05.2020 Adding of the new options Product range change may
Adding of ma
0 12.08.2022 VCB15_LD8_16D andg\/c325_5he||2_1 6D Product range chang mar)i/y
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Europe

Tavrida Electric GmbH

Im Leimen 14, 88069 Tettnang,
Germany

Phone: +49 7542 94 678 51
Fax: +49 7542 94 678 61
E-mail: info@tavrida.de

www.tavrida.com

Document code: TES_VCB

South Africa

Tavrida Electric Africa (Pty) Ltd.

Unit 8, N12 Industrial Park,
188 Dr Vosloo Road, Bartlett,
Boksburg, 1459 South Africa
Phone: +27 119142199

Fax: +27 119142323
E-Mail:  support@tavrida.co.za

Brazil

Tavrida Electric do Brazil

Av. Ireno da Silva Venancio, 199
GPO4A - Protestantes
Votorantim / SP, Brazil

Phone: +55 (15) 3243-2555
Fax: +55 (15) 3243-4233
E-Mail: info@tavrida.com.br

North America
Tavrida Electric North America Inc.

1105 Cliveden Ave.

Delta, BC V3M 6G9 Canada
Phone: +1 (866) 551-8362
E-mail: info@tavrida-na.com

Rest of the world
Tavrida Electric AG

Bahnhofstrasse 27, 6300
Zug, Switzerland

Phone: + 49 7542 9467851
E-mail: TES_SM@tavrida.ch

This document is copyright and is intended for users and distributors of Tavrida Electric product. It contains
information that is the intellectual property of Tavrida Electric and the document, or any part thereof, should
not be copied or reproduced in any form without written permission from Tavrida Electric.

Tavrida Electric applies a policy of on

going development and reserves the right to change product without

notice. Tavrida Electric does not accept any responsibility for loss or damage incurred as a result of acting or
refraining from action based on information in this document.
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