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N
WHY MOTOR DRIVE UNITS OF HYUNDAI COMPANY

1 Because their design has all modern technical
achievements and has patent defence.

1 Because we have 60-years-old productive experience
and 40-years-old experience in export. With above 50
000 tap changers produced until now, we are among
the leading firms of the world.

1 Because our products passed successfully tests in
independent laboratories: KEMA -Holland, VUSE-
Czech republic, KERI - South Korea and other and
approved by many other national electric bodies.

1 Because trouble-free we can change the design of our
products to answer all your technical requirements
and terms of delivery.

1 Because a compact design and reliable technical
parameters of our products will decrease overall sizes
and weight of your transformer.

1 Because the design of our products guarantees
reliable work and easy service.

Offered by us motor drives intended for the lateral mounting to the transformer tank (ordinary or bell
types) on height, comfortable for a control and service. Design of motor drives is suitable for any
climate. Motor and hand drives, production of Hyundai Heavy Industries Co, Bulgaria, are built-in a
great number different types of transformers, that work now in Russia, South Korea, Romania, USA
and other countries of Asia, Africa, Europe, South and North America. Our series of drives answer
the requirements of standard of IEC 60214-1:2003, and also IEC 60214-1:2014. Development of
different types of motor drives is always possible, in accordance with the requirements of a client.

We build a better future! 3



LONG-TERM TRADITION IN DEVELOPMENT AND PRODUCTION OF TAP CHANGERS AND
MOTOR DRIVES

1952-1958 Limited production of tap changers for
mounting in transformer tank

1958 Beginning of tap changer RS1 production

1964-1967 Development and introduction in
production of tap changers RS2 and RS3
in combination with a motor drive

1975 Began the production of new series of tap
changers RS4 with the motor drive MZ4

1988 Introduced in production of new series tap
changer RS9

1988-1994 New series of tap changers were
developed and introduced in production -
RS5, RS6, RS7, RS12

1997 The factory in Sofia became a part of
Hyundai Heavy Industries Co. LTD. 1
South Korea.

After 1998  Developed tap changers with vacuum
interrupters T RSV5.3, RSV6.3, RSV9,
RSV9.3, RSV21 in combination of motor
drive MZ4.1. Series RSV21 is intended for
use in gas transformers

Developed new series tap changers
RSV6-1-2000, RSV12, and RSV25 with
motor drive MZ4.4.

The above mentioned products meet the
requirements of IEC60214-1:2000 and
new IEC60214-1:2014.
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TYPES OF MOTOR DRIVES FOR TAP CHANGERS

Motor drive unit MZ 4.4

A motor drive type MZ 4.4 is the most used drive.
It is intended for all series of tap changers,
produced in HHIB. Can be used and for the tap
changers of other producers, as and for
replacement of old drives. The box of drive is
made-out from an aluminum alloy, and the front
panel is protected by a protective cover (a door)
that protects a panel from atmospheric
influences. A standard drive is equipped with a
lighting device, contact socket, a pocket for the
documents and other. To the motor drive can be
added and complementary functions in
accordance with the filled in by client
guestionnaire sheets.

Technical data

Electrical motor rated power kw 10,75/1,1(0,9/1,3 H dzB0 Hz)
Rated frequency Hz 50/60

Supply voltage Vv 3 AC 380/400
Synchronous speed min -1 1500 (1800 H dzB0 Hz)
Revolutions of hand crank per tap change operation revs 33
Revolutions of outgoing shaft per tap change operation revs 33

Drive shaft torque Nm 17/ 24
Duration of the tap change operation S 4,5
Maximum number of operating positions 35

Control circuit voltage \% AC 220/230
Insulation level of voltage Ph - PE kv 2,5

Heater elements power W 300
Protective degree IP55

Weight kg 104

The special executions of motor drive are offered, answering to the specific requirements of
client as:

0 De g rpeotectianflP 66.

0 Revolutions of outgoing shaft per tap change operation: 0,5; 1, 6; 16,5.

0 V a rsupplywltage for operation and control circuits by requiring of client.

6 Execution for a cold cl i maitael 5Sv0i tW fpoorwewo rok
to-6 0 Ay .
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T
Motor drive unit MZ 4.4 with single-phase el. motor

Motor drive MZ 4.4 with single-phase el.
motor has the opportunity to get a supply
only from a single-phase source. This
motor drive is used in substations, where
t h er eathree4phiade source of supply,
for example in hauling substations for the
electrical transport and etc. A single-
phase asynchronous electric motor is
used with an electromagnetic brake,
which gives an opportunity for realization
of the mechanical blocking against the
undesired hand switching. This function is
especially useful for the drive of off-load
tap changers. An electromagnetic brake
provides a reliable stop.

Technical data

Electrical motor rated power kw 15

Rated frequency Hz 50

Supply voltage Vv AC 220/230
Synchronous speed min-1 1390
Revolutions of hand crank per tap change operation revs 33
Revolutions of outgoing shaft per tap change operation revs 33

Drive shaft torque Nm 32

Duration of the tap change operation S 4,5
Maximum number of operating positions 35

Control circuit voltage \% AC 220/230
Insulation level of voltage kv 2,5

Heater elements power W 2x150
Protective degree IP55

Weight kg 104

The special executions of motor drive are offered, answering to the specific requirements of client
gs. D e g r peotectianflP 66.

0 Revolutions of outgoing shaft per tap change operation: 0,5; 1, 6; 16,5.

6 Execution for a cold climate with power resf
to-6 0 Ay .
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Motor drive unit MZ 4.4.10

The motor drive type MZ4.4.10 differs from
MZ4.4 only by a box from stainless steel. It is
suitable for every climate, especially for a moist
environment that assists development of
corrosion processes. The isolation of motor drive
does not allow to the accumulation of water drops
on the internal surface of protective box as a
result of moisture condensation. It differs by lower
noise and better thermo-insulation qualities,
providing an opportunity for work at extremely
subzero temperatures, and by a surface reflecting
sunbeams. Elasticity of stainless steel prevents a
danger of shock breakage.

Technical data

0

0O Execut. on for
temperaturesto-6 0 Ay .

a

Electrical motor rated power kW 0,75/1,1 (0,9/1,3 H dzB80 Hz)
Rated frequency Hz 50/ 60

Supply voltage Vv 3 AC 380/400
Synchronous speed min -1 1500 (1800 H dz80 Hz)
Revolutions of hand crank per tap change operation revs 33
Revolqtions of outgoing shaft per tap change revs 33

operation

Drive shaft torque Nm 17124
Duration of the tap change operation S 4,5
Maximum number of operating positions 35

Control circuit voltage Vv AC 220/230
Insulation level of voltage Ph - PE kv 2,5

Heater elements power W 300
Protective degree IP55

Weight kg 112

The special executions of motor drive are offered, answering to the specific requirements of
client as:

0 De g rpeotectianflP 66.

0 Revolutions of outgoing shaft per tap change operation: 0,5; 1, 6; 16,5.
V a r supply wltage for operation and control circuits by requiring of client.

col d cl i madtrel 5w0i tWh fpoorw ewo r(
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Motor drive unit MZ 4.4.7

Motor drive MZ4.4.7 developed specially
for tap changers with the increased
number of the steps. It is developed on
the basis of Mz4.4 with different
mechanisms  for indications  and
blockings. This type of motor drive is
used for tap changers for furnace
transformers

Technical data

Electrical motor rated power kw 0,75/1,1(0,9/1,3 H dzB0 Hz)
Rated frequency Hz 50/60

Supply voltage \% 3 AC 380/400
Synchronous speed min 1 1500 (1800 H dzB0 Hz)
Revolutions of hand crank per tap change operation revs 33
Revolu_tions of outgoing shaft per tap change revs 33

operation

Drive shaft torque Nm 17/ 24
Duration of the tap change operation S 4,5
Maximum number of operating positions 125

Control circuit voltage V AC 220/230
Insulation level of voltage kV 2,5

Heater elements power W 300
Protective degree IP55

Weight kg 104

client as:
D e g r peotectianflP 66.

O¢ O¢ O¢ O«

Execution for a col d

temperaturesto -6 0 A u .

The special executions of motor drive are offered, answering to the specific requirements of

Revolutions of outgoing shaft per tap change operation: 0,5; 1, 6; 16,5.
V a r supply wltage for operation and control circuits by requiring of client.
cl i madtnel 5WOi tWh fpoorw ewo rc
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Motor drive unit MZ 4.1

A motor drive type MZ4.1 is the
predecessor of drive MZ4.4. It is produced
from a 1998 year and for this time proved
the reliable functioning. MZ-4.1 can be
replaced without problems by the new MZ
4.4. The drives differ by protective boxes
and by design of mechanical and
electrical parts.

This motor drive does not have a front
panel, and the buttons are located on the
external wall (door) of box.

Technical data ‘

Electrical motor rated power kw 0,75/1,1(0,9/1,3 H dzB80 Hz)
Rated frequency Hz 50 /60

Supply voltage Vv 3 AC 380/400
Synchronous speed min -1 1500 (1800 H dzB0 Hz)
Revolutions of hand crank per a tap change operation|  revs 33
Revolu_tions of outgoing shaft per a tap change revs 33

operation

Drive shaft torque Nm 17 /24
Duration of a tap change operation S 4,5
Maximum number of operating positions 38

Control circuit voltage \% AC 220/230
Insulation level of voltage kv 2,5

Heater elements power W 250
Protective degree IP54

Weight kg 80

The special executions of motor drive are offered, answering to the specific requirements of
client as:

0 De g rpeotectianflP 66.

0 Revolutions of outgoing shaft per tap change operation: 0,5; 1, 6; 16,5.
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Variants of motor drive unit execution

A motor drive can be executed with the different variants of plate for cable inputs and with the
different types of buttons. Other executions are possible according to questionnaire sheets or in
demand of client.

Plate variants for cable inputs of MDU

N  Number and dimensions of Technical Outside view
cable inputs documentation variant

1 2XM40: 2xM25 3020-10 5 s 8 5
O ° 5 ©
2 3xM40; 3xM25 3020-11 s 5 5 oo
O _ O
0°%0%e°
[e] o o [+] /
3 2xM40; 3xM25 3020-12 5 5 5 5
oo o000
4 2xM25 3020-13 5 5 s 5
O O
5 4xM40 : 3xM25 3020-14 o s 5 ER
O O O O
.0 O O )
6 2XM40 ; 5xM25 3020-15 5 S o 5
O O O
. 0 0 O O )
7 2XM40 ; 3xM32 3020-16 o 5 5 ER
OO 00O
8 1xM40 ; 2xM16 3020-17 o ° 5 5
o 0 ()
9 5xM25 ; 3xM40 3020-18 s 5 5 -
o o o O
., © 00,
\_ Q o (o] o
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10 7XM20 ; 1xM25 3020-19 ° 5 5 s

11 6XxM16 ; 2xM25 3020-20 o = 5 ")

12 5xM25 ; 2xM32 3020-21 (o ° o °

o ° o

O o 0°©9°
OOQQ

o o

\\ o ¢} o o

13 3xM40:6xM25:2xM32 3020-22 5o o o
O O ooo0
O O 0000 |

o] [}

o

14 4xM20 3020-23 o 5 5 ER
O O O O
15 3xM20 ; 3rf 25; 3020-24 5 5 5 5
o o o O
O O O O
16 2XM25 , 1 O : _.I 2 0 3020'26 o o o o
"0 oooo0oO o
O 00000
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Variants of motor drive control buttons

N Number and type of control

butt [switch Technical Outside view

SEOESIESIAECRES documentation variant

1 | One two-position switch for 2307-03
local/remote control LOWER RAISE  LOCAL REMOTE |

2 One two-position switch for 2307-23
raise/|0wer LOWER RAISE |

771 NN
“\»7,,/“

3 One two-position switch for 2307-33

raise/lower LOWER RAISE LOCAL - 0 - REMOTE
» , p

One three-position switch for QD ‘\\\\D

local/remote control -

4 Two buttons for raise/lower 2307-53
One two-position switch for [owe (e ook pserE |

~
local/remote control ‘ OO _\‘@\

5 | Two buttons for raise/lower 2307-63 e )
“\ | ower RAISE  LOCAL-0- REMOTE \
7N 72N AN ‘

One three-position switch for \( ) \( )/w @
local/remote control )

6 Two buttons for raise/lower 2307-43 B
One three-position *2307-83 y e ‘
(two-position*) switch for \ (NN D
local/remote control AN <> <> @
STOP button ' '

7 One switch for raise/lower 2307-73 e e
One two-position *2307-93 [sorowem wase oo meore ||
(three-position*) switch for VN AN R
local/remote control &/ C\LD @ ‘
STOP button
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Hand drive ZR 03

Hand drive ZR-03 serves exceptionally and
only to operate the off-load tap changer (PBV)
for operating disconnected transformer. A drive
operates a PBV by means of vertical and
horizontal shafts, cardan connectors and bevel
gear box. The design of hand drive is suitable
for any types of climate.

Technical data

Revolutions of hand crank per operation revs 11
Outgoing shaft torque (maximal force of 200 N applied to Nm 40

the handle)

Control circuit voltage \% AC 220/230
Insulation level kv 2
Max. number of service positions 12
Heaters power W 10
Weight kg 17
The special executions of hand drive are offered, answering to the specific requirements of client
as:

0 De g rpeotectianflP 66.

0 Locking by means of padl ock.

0 Remote indication about switching and an open hand drive.

We build a better future! 13



DRIVE UNITS FOR REPLACEMENT

Depending on the type of tap changer it is possible to choose a drive with the different number of
outgoing shaft revolutions per operation and different duration of operation, according to a table:

Type Outgoing shaft number of Duration of
revolutions operation

MZ-4. 4 (uv) * 33 45s
MZ-4.4.2 1 4.5 s/3s/3.9s
MZ-4.4.3 6 4.5 s/5.2s
MZ-4.4.5 1/2 2.25 s/2.6s
MZ-4.4.6 5 45s
MZ-4.4.8 8 5s

MZ-4.4.9 2 4s

* Motor drive MZ-4.4T serves heavy types tap changers. Distinction between this type of motor
drive and standard MZ-4.4 consists of that MZ-4.4T has a transmission of 44 revolutions of handle
per operation, until MZ-4.4 - with 33 revolutions of handle per operation.

Foroperation of AHyun daBulgdfiatapvchanders thairext typee o theOnotor
drives, indicated in the table, are used:

Type of Tap changer Type of Motor drive

RSO/RS9.3-111-200,400,630A MZ-4.4
RS9.3-1-1200A MZ-4.4
RS9.3--1600A MZ-4.4
RS9.3-1-200, 400,630A + RS9.3-11-200, 400, 630A | MZ-4 . 4
3xRS9.3-1-200, 400, 630A MZ-4.4
3xRS9.3-1-800A MZ-4.4T
3XRS9.3-1-1200A MZ-4.4T
3XRS9.3-1-1600A MZ-4.4T
3XRS7.3-1-630A MZ-4.4
RS5.3-11-200, 400, 630A MZ-4.4
RS5.3-11-1250A MZ-4.4T
RS6.3-11-1250A MZ-4.4T
RS6.3-1-2000A MZ-4.4T
2XRS6.3-111-1250A MZ-4.4T
3xRS21-1-310A MZ-4.4
3XRSV9.3-1-400,500,700A MZ-4.4
3XRSV9.3-I-1200A MZ-4.4T
RSV9.3-111-400A MZ-4.4
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Electrical motor

Technical data

(comparative table)

- Power kw 11 0.75/1.1

- Supply power \% 3 AC 380-400/220-230 V

- Current A 2.9U (5D) 2.3/2.9U (4/5D)

- Frequency Hz 50/60

- Synchronous speed mint 1500/(1600 for 60Hz)
Outgoing shaft

- Rated torque Nm 25 17/25 17/25/32
- Revolutions per minute min-? 350 440

- Direction of rotation at a Upper view By clockwise Against clockwise
"raise "

- Revolutions per an 33

operation

- Duration of a tap change S 5.6 4.5

operation

- Revolutions of hand crank 12 33

per a tap change operation

- Diameter of outgoing shaft mm A25 20r20
Control

- Supply voltage of el. \% AC 220-230

control and heater circuits

- Number of service max 38 max 35
positions

- Contact rows 3 5

- Heater power W 3x125 250 2x150
- Test voltage to earth kW eff. 2

(without motor) 1 min

Weight kg 120 80 85 104

We build a better future!
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STANDARD COMPLETENESS OF DELIVERY
1. Motor drive unit
Remote indicator of positions
Remote control panel
Shafts (at order)
Bevel gear box, protective pipes and cardan connectors.

a s D

According to the desire of client can take place changes in the completeness of delivery.

Digital indicator of service positions.

A standard motor drive is offered with a
remote indicator of service positions,
using as an incoming resistor signal from
a potentiometer row. By desire of client
the remote indicator can use the
incoming signal of 4-20 mA or other
analogue signal.

Except an analogue, an incoming signal
from remote indicator can be and digital.
A choice is possible between B C D, E
GRAY codes.

Technical parameters
Range (steps) 39 steps

Screen: three-bit, shows the current step or 1,2,3,4, ... 36, 37, 38, 39
"0" at presence of error

Operating conditions:

- Ambient temperature: - 0-55C
- Supply voltage: - 220/230 VAC 50/60 Hz
- 45 . 80%

- Air relative humidity:

Protective degree P42
Dimensions:

- Front side . 72%72 mm
- Connecting sizes - 67x67 mm

Weight 3509

Depending on an incoming signal, digital indicators group the next series:

We build a better future! 16



Type Pxx Series Pxx use a potentiometer signal with resistors of 6 W.

(This type is not recommended at long cable connection between a
motor drive and command hall (more than 150m), because possibility
of an error as a result of conductor resistance).

Type Exx Series Exx use a potentiometer signal with resistors of 10 W.

(This type is not recommended at long cable connection between a
motor drive and command hall (more than 150m), because possibility
of an error as a result of conductor resistance).

Type dxx Series dxx use digital signal (BCD, GREY code)
Type bxx Series bxx use digital signal (BIN code
Type cxx Series cxx use analog incoming signal 4-20mA

We build a better future! 17



Remote control panel
The standard butt

ons of
choice of different variants of remote control is possible, depending on the type of the buttons and

remot e

method of their connection, according to the table indicated below.

control

ar e

. Designation General view
150
H—=F TAP POSITION % ||
sTop LOWERl RAISE £ AUTOM,
. MANUAL
3
1 M7.3.300.002.00 S 1
HYUNDAI
ok HEAVY INDUSTRIES CO, — ||
BULGARIA
128
208
S _________@]
! LOWER RAISE Lt AUTOM.
! ® MANUAL
2 M7.3.300.004.01 R . —@‘—'—@“'—' @ @ =
. HYUNDAT __ _ _ _ _ _ __ _ _ _ _
HEAVY INDUSTRIES CO. ) ]
———————————— BULGARIA ——————————f—
185
160
@~  TAPPOSITION 4 ||
sToP LOWER RAISE XtAUTOM.

3 M7.3.300.008.01

78

@ MANUAL

exsns

HYUNDAT . oo .

100

e HEAVY INDUSTRIES CO. —& ||
) BULGARIA — ——— ———~— —
138
150
|— BN ATTENTION! Do not operate tap changer _%_
|_ q7 AA when transformer Is energlsed /OCTC/.
sToP LOWER ‘ RAISE 1t AUTOM.
o MANUAL|
o
4 M7.3.300.010.00 © v
D . . ~
HYUNDAI
e HEAVY INDUSTRIES CO. — ||
BULGARIA

128
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[[#____TapposronN & ||
STOP LOWER i RAISE MANUAL
g AUTO OFF
o
M7.3.300.014.03 o @._.@_.GD :
__________ HYUNDAL _ |
NN HEAVY INDUSTRIES CO. — ||
s BULGARIA ———————~ ~ 5
158
150

T
I | I
!
O |l i | u}
m:— ------- T ------- -: &
| i |
' J

Sel

M7.3.300.016.00 L___Ji___
I

89

STOP I.OWER| RAISE I*AUTOM,

f‘% _l_“‘ Il

I HEAVY [\mS’RiFS 0, I

o
128

M7.3.300.022.00
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