@ HMO0.154.602

W o L De-energized Tap Changer
Technical Instructions

HMO0.154.602/2021

!

-+

=
1&1 ‘P L]

.
e L ammmm
he e S

=
.

-
-

£ l -. "
(] - ol |

¥ W -.1
. + Phpin'|

=S

N S L]

-
(3
-
—
i

[
'1-'_ "
= B
-
iy ‘ j

Shanghai Huaming Power Equipment Co.,Ltd.



@) HM

HM0.154.602
General
O 1= 1= - | TSRO 2
2. TechniCal SPECITICALIONS. .......ciieiii ettt esbe e esreesteeneesneenneens 2
3. TYPE UESIGNALION ...ttt bbbt bt bbbt bt e et e bbbt bt b e e nnennes 3
K T0 I 1Y/ o= c>tq o] F-Ta  LA To  FUSPS 3
3.2.  Tap changer basic CONNECTION AIAGIAM .......ccuiiviiiiriiiieieie et 4
4. Terms and defiNITIONS .......cviiiriiiiiiiese ettt 6
4.1, Rated throUGN-CUIMTENT ......oiiiiiiiee bbbt 6
4.2, SHOIt CIFCUIT CUITENT TEST.....eiiiii ittt ettt 7
4.3.  Service condition Of taP CRANGETS .......cviiiiieiiiere s 7
4.4. Internal insulation Of tap CRANGET .........cviiiiiii e e 7
4.5.  Tap changer inSUlation t0 AN ..........cci i 15
4.6.  Tap changer mounting MEthOd............ccviiiiiiiic e 15
5. SPECIAL UBSIGN ...ttt bbb bbb bbbttt 15
6. OPEration METNOU .......c.viiiie et e e be et e e re e s beesae e e e raereenes 16
6.1.  Hand WHeel OPEIATION ......c.viiiiiee bbb 16
6.2.  Manual drive MechaniSm At SIUE...........coviiiiiieieieere e 16
6.3.  MOLOFr AriVe UNIT At SIUR......c.eeiiieie et ettt e e ste e e e e teenaesneeneeeneennes 16
A oo 511 Lo T o [ o= (o] OSSPSR 17
7.1.  HMC-3W De-energized tap changer position iNAICALOr ............ccouvviirieiininee e 17
T ol 1SR 17
0. APPENIX .ttt bbb R bR R e bbb bbbt e e 18



@) HM

HMO0.154.602

1. General

Type WLIL Off-Circuit Tap Changer (herein referred as tap changer) is of in-tank structure and
without separate oil compartment. It is mounted to transformer tank by a tap changer head flange.

By the operation method, tap changer can be divided into motor driving at man position, and
manual drive mechanism operating at man position as well as hand wheel manual operation on the
top.

By the dimensions of contact circle diameter, tap changer can be divided into type A, type B,
type D and Type E.

Tap changer head flange can be either bell type mounting or standard tank mounting type.

By tap changer internal structure, it can be divided into linear, single-bridging, double-bridging,
Y-D change-over, series-parallel change-over and reversing. Refer to table 2 for the basic connection
methods code and Fig. 2 for connection schematic diagrams. For special design, please contact HM

technical department.

2. Technical specifications

It is designed and produced according to IEC60214-1 Standard and GB100230.1. Tap changer

technical data is listed in Table 1 below.

Table 1 WoLL DETC TECHNICAL DATA

Item Type WSL, WDL

1 No. of Phases 3-phase, single-phase

2 Max. rated through current(A) | 600 | 800 | 1000 | 1200 | 1600 | 2000 | 2400 | 3000

3 Short-circuit Thermal(3s) 9 12 15 15 20 24 26 30
current test
(kA) Dynamic(Peak) | 225 | 30 | 375 375 50 60 65 75

4 Rated frequency (Hz) 50 or 60
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Insulation The highest 12 72.5 126 145 170 252
to ground voltage for I/11 /11 /11 1111 1711 1711
(kV) equipment
Rated separate 35 140 230 275 325 460
source AC
withstand
voltage(kV/50Hz,
1min))
Rated lightning 75 325 550 650 750 1050
impulse withstand
voltage
(kV,1.2/50ps)
6 Internal insulation Refer to Table 4
Contact circle diameter Type A: @350 Type B: @500 Type D: @600 Type E: @750
8 Max. operating positions Max. 5 for type A, Max. 5 for type B,
Max. 11 for type D, Max. 17 for type E
9 Mechanical life Not less than 20,000 operations for manual driving
Not less than 100,000 operations for motor driving
10 Weight (kg) Type A Type B, D, E
Max:100 Max: 195

Remark: The tap changer can be designed and produced according to special requirements, please contact with HM Technical

Department.

3. Type designation

3.1.Type explanation

Due to the different combinations of number of phases, maximum rated through current, the

highest voltage for equipment and connection, type WLIL off-circuit tap changer comes with various

models. Hence, the type designation shall provide all the above all the above technical parameters

and below is detailed explanation in Fig. 1.
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|— Installation
Contact circle diameter (A/B/D/E)

Operating positions

Contact pitch

The highest voltage for equipment (kV)

Connection (Y-for neutral point. D-for any connection)

Max. rated through current (A)

Basic connection method (Refer to table 1)

Cage Type

No. of Phases(D for | phase, S for three phases)

Off-circuit tap changer

Fig. 1 Tap Changer Model Explanation

Table 2 Tap Changer Basic Connection Method and Mark

Code v \% VI VI VI I
Connection | Linear | Single-bridging Y-D Double-bridging | Series-paralle | Reversing
change-over change-over

3.2.Tap changer basic connection diagram

Different transformer winding corresponds to different tap changer basic connection diagram.
Fig.2 shows commonly used connections. It can also be specially designed as per customer
requirement.

Linear
TYPEAand B TYPED and E
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Single-bridging
TYPEAand B TYPEDand E
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Fig. 2 Tap Changer Basic Connection Diagram
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Fig. 2 Tap Changer Basic Connection Diagram (Continued)

4. Terms and definitions

4.1.Rated through-current

Rated through current Iu: The current flowing through the tap changer toward the external circuit,
which can be carried continuously while meeting the requirement.
The maximum rated through current lum: The highest rated through current for which the tap

changer is designed for and which forms the basis for all current related tests.
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4.2.Short circuit current test
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According to IEC 60214-1: 2003, all contacts continuously carrying the current shall be able to
withstand 2s (x10%) short circuit test current without melting, deformation or mechanical damage.
Meanwhile the starting peak current value shall be 2.5 (£5%) times of the root means square value of
rated short circuit test current. Refer the short circuit test current values to Table 1 Type WSL Series

of Off-Circuit Tap Changer Technical Data.

4.3.Service condition of tap changers

4.3.1. Service temperature range of the tap changer in oil is -25°C~ +100°C.

4.3.2. Service ambient air temperature range of tap changer is -25°C~ +40°C. Relative humidity is
less than 85%.

4.3.3. Perpendicular deflection between ground and tap changer after being mounting on
transformer shall be less than 2%.

4.3.4. There shall be no serious dust, explosive gas or corrosive gas on service site.

Remark: Please contact us if special application required.

4.4.Internal insulation of tap changer

The internal insulation of WSL off-circuit tap changer is mainly depending on the rated
withstand voltage of actual required gradient. Voltage gradient of tap changer internal insulation
usually occurs during the transformer lightning impulse test and inductive withstand voltage test. It
changes with the tap positions. Refer to table 3 for the internal insulations and fig. 3 for basic
connection diagram and insulation distance mark. It must be checked when selecting the tap changer

to ensure the conformity with insulation requirement.
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Linear for neutral point Linear for any connection Single-bridging
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Series-parallel change-over

Double-bridging

Reversing for neutral point Reversing for any connection
a: Between max. and min. taps of the same phase

b: Between any winding taps of different phases or between start and end of the same tap

winding for double-bridging
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Table 3: Tap changer Internal Insulation Level (Unit: kV) -1
Basic Connection mode Y connection linear (IV Y)
Contact circle diameter A @ 350mm B @ 500mm
Highest . Power frequency Impulse test Power frequency Impulse test
Insulation Tap . Tap .
Voltage for . withstand voltage voltage (Kv) . withstand voltage | voltage (Kv)
. gap position . position .
equipment 50Hz/1min(Kv) 1.2/50us 50Hz/1min(Kv) 1.2/50us
1 a 2-5 65 158 2-5 90 258
b - 50 125 - 50 125
a 2-5 65 158 2-5 90 258
725
b - 70 170 - 70 170
a 2-5 65 158 2-5 90 258
126
b - 90 258 - 90 258
a - - - 2-5 90 258
170
b - - - - 105 240
a - - - 2-5 90 258
252
b - - - - 118 270
D @ 600mm E @ 750mm
Highest . Power frequency Impulse test Power frequency Impulse test
Insulation Tap . Tap .
Voltage for . withstand voltage voltage (Kv) . withstand voltage | voltage (Kv)
. gap position . position .
equipment 50Hz/1min(Kv) 1.2/50us 50Hz/1min(Kv) 1.2/50us
a 2-5 185 450 2-5 275 650
6-11 50 125 6-11 115 280
725
- - - 12-17 38 75
b - 70 170 - 70 170
a 2-5 185 450 2-5 275 650
6-11 50 125 6-11 115 280
126
- - - 12-17 38 75
b - 90 258 - 90 258
170 a 2-5 185 450 2-5 275 650
b - 325 750 - 325 750
a 2-5 185 450 2-5 275 650
252
b - 118 270 - 118 270
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Table 3: Tap changer Internal Insulation Level (Unit: kV) -2
Basic Connection mode D connection linear (IV D)
Contact circle diameter A @ 350mm B @ 500mm
Highest . Power frequency Impulse test Power frequency Impulse test
Insulation Tap . Tap .
Voltage for . withstand voltage voltage (Kv) . withstand voltage | voltage (Kv)
. gap position . position .
equipment 50Hz/1min(Kv) 1.2/50us 50Hz/1min(Kv) 1.2/50us
1 a 2-5 65 158 2-5 90 258
b - 50 125 - 50 125
a 2-5 65 158 2-5 90 258
725
b - 140 325 - 140 325
a 2-5 65 158 2-5 90 258
126
b - 230 550 - 230 550
a - - - 2-5 90 258
170
b - - - - 325 750
a - - - 2-5 90 258
252
b - - - - - -
D @ 600mm E @ 750mm
Highest . Power frequency Impulse test Power frequency Impulse test
Insulation Tap . Tap .
Voltage for . withstand voltage voltage (Kv) . withstand voltage | voltage (Kv)
. gap position . position .
equipment 50Hz/1min(Kv) 1.2/50us 50Hz/1min(Kv) 1.2/50us
a 2-5 185 450 2-5 275 650
6-11 50 125 6-11 115 280
725
- - - 12-17 38 75
b - 140 325 - 140 325
a 2-5 185 450 2-5 275 650
6-11 50 125 6-11 115 280
126
- - - 12-17 38 75
b - 230 550 - 230 550
170 a 2-5 185 450 2-5 275 650
b - 325 750 - 325 750
a 2-5 185 450 2-5 275 650
252 b i i

10
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Table 3:

Tap changer Internal Insulation Level (Continued 1) (Unit: kV

Basic Connection mode

Single-bridging (V)

Contact circle diameter A @ 350mm B @ 500mm
Highest . Power frequency Impulse test Power frequency Impulse test
Insulation Tap . Tap .
Voltage for . withstand voltage voltage (Kv) . withstand voltage | voltage (Kv)
. gap position . position .
equipment 50Hz/1min(Kv) 1.2/50us 50Hz/1min(Kv) 1.2/50us
1 a 2-5 65 158 2-5 90 258
b - 50 125 - 50 125
a 2-5 65 158 2-5 90 258
725
b - 140 325 - 140 325
a 2-5 65 158 2-5 90 258
126
b - 230 550 - 230 550
a - - - 2-5 90 258
170
b - - - - 325 750
a - - - 2-5 90 258
252
b - - - - - -
D @ 600mm E @ 750mm
Highest . Power frequency Impulse test Power frequency Impulse test
Insulation Tap . Tap .
Voltage for . withstand voltage voltage (Kv) . withstand voltage | voltage (Kv)
. gap position . position .
equipment 50Hz/1min(Kv) 1.2/50us 50Hz/1min(Kv) 1.2/50us
a 2-5 185 450 2-5 275 650
6-11 50 125 6-11 115 280
725
- - - 12-17 38 75
b - 140 325 - 140 325
a 2-5 185 450 2-5 275 650
6-11 50 125 6-11 115 280
126
- - - 12-17 38 75
b - 230 550 - 230 550
170 a 2-5 185 450 2-5 275 650
b - 325 750 - 325 750
a 2-5 185 450 2-5 275 650
252 b

11
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Table 3: Tap changer Internal Insulation Level (Continued 2) (Unit: kV)

Basic Connection mode

Double-bridging (VI1)

Contact circle diameter A @ 350mm B @ 500mm
Highest . Power frequency Impulse test Power frequency Impulse test
Insulation Tap . Tap .
Voltage for . withstand voltage voltage (Kv) . withstand voltage | voltage (Kv)
. gap position . position .
equipment 50Hz/1min(Kv) 1.2/50us 50Hz/1min(Kv) 1.2/50us
a 2-5 65 158 2-5 90 258
12 b - 50 125 - 50 125
c - 38 95 - 38 95
a 2-5 65 158 2-5 90 258
725 b - 140 325 - 140 325
c - 65 158 - 65 158
a 2-5 65 158 2-5 90 258
126 b - 230 550 - 230 550
c - 70 170 - 70 170
D @ 600mm E @ 750mm
Highest . Power frequency Impulse test Power frequency Impulse test
Insulation Tap . Tap .
Voltage for o withstand voltage voltage (Kv) . withstand voltage | voltage (Kv)
. gap position . position .
equipment 50Hz/1min(Kv) 1.2/50us 50Hz/1min(Kv) 1.2/50us
a 2-5 185 450 2-5 275 650
10-11 50 125 6-11 115 280
725 - - - 12-17 38 75
b - 140 325 - 140 325
- - 65 158 - 65 158
a 2-5 185 450 2-5 275 650
10-11 50 125 6-11 115 280
126 - - - 12-17 38 75
b - 230 550 - 230 550
c - 70 170 - 70 170

12
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Table 3:

Tap changer Internal Insulation Level (Continued 3) (Unit: kV)

Basic Connection mode

Series-parallel (VII1I)

Contact circle diameter A @ 350mm B @ 500mm
Highest . Power frequency Power frequency Impulse test
Insulation ) Impulse test voltage .
Voltage for withstand voltage withstand voltage voltage (Kv)
. gap . (Kv) 1.2/50us )
equipment 50Hz/1min (Kv) 50Hz/1min (Kv) 1.2/50us
1 a 65 158 90 258
b 50 125 90 125
a - - 90 258
725
b - - 140 325
a - - 90 258
126
b - - 230 550
a - - 90 258
170
b - - - -
a - - 90 258
252
b - - - -
D @ 600mm E @ 750mm
Highest . Power frequency Power frequency Impulse test
Insulation ) Impulse test voltage .
Voltage for withstand voltage withstand voltage voltage (Kv)
) gap ) (Kv) 1.2/50us )
equipment 50Hz/1min (Kv) 50Hz/1min (Kv) 1.2/50us
a 185 450 275 650
725
b 140 325 140 325
a 185 450 275 650
126
b 230 550 230 550
a 185 450 275 650
170
b - - - -
a 185 450 275 650
252
b - - - -
Basic Connection mode Y-D (VI)
Contact circle diameter A @ 350mm B @ 500mm
Highest . Power frequency Power frequency Impulse test
Insulation ) Impulse test voltage .
Voltage for withstand voltage withstand voltage voltage (Kv)
) gap ] (Kv) 1.2/50us )
equipment 50Hz/1min (Kv) 50Hz/1min (Kv) 1.2/50us
1 a 50 125 140 325
b 50 125 50 125
a - - 140 325
725
b - - 140 325

13
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Table 3: Tap changer Internal Insulation Level (Continued 4) (Unit: kV)

D @ 600mm
Highest . Power frequency
Insulation ) Impulse test voltage
Voltage for withstand voltage
) gap ] (Kv) 1.2/50us
equipment 50Hz/1min (Kv)
a 275 650
12
b 50 125
a 275 650
725
b 140 325
a 275 650
126
b 230 550
Basic Connection mode Y Reversing for neutral point (11 Y)
Contact circle diameter A @ 350mm B @ 500mm
Highest ) Power frequency Impulse test Power frequency Impulse test
Insulation Tap . Tap .
Voltage for . withstand voltage voltage (Kv) N withstand voltage | voltage (Kv)
. gap position ) position .
equipment 50Hz/1min(Kv) 1.2/50us 50Hz/1min(Kv) 1.2/50us
1 a 2-5 65 158 2-5 90 258
b - 50 125 - 50 125
a 2-5 65 158 2-5 90 258
725
b - 70 170 - 70 170
a 2-5 65 158 2-5 90 258
126
b - 90 258 - 90 258
a - - - 2-5 90 258
170
b - - - - 325 750
a - - - 2-5 90 258
252
b - - - - 118 270
D @ 600mm E @ 750mm
Highest ) Power frequency Impulse test Power frequency Impulse test
Insulation Tap . Tap .
Voltage for o withstand voltage voltage (Kv) o withstand voltage | voltage (Kv)
. gap position ] position )
equipment 50Hz/1min(Kv) 1.2/50us 50Hz/1min(Kv) 1.2/50us
a 2-5 185 450 2-5 275 650
6-11 50 125 6-11 115 280
725
- - - 12-17 38 75
b - 70 170 - 70 170
a 2-5 185 450 2-5 275 650
6-11 50 125 6-11 115 280
126
- - - 12-17 38 75
b - 90 258 - 90 258
170 a 2-5 185 450 2-5 275 650
b - 325 750 - 325 750

14
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Table 3: Tap changer Internal Insulation Level (Continued 5) (Unit: kV)
a ‘ 2.5 185 450 ‘ 2.5 275 ‘ 650 ‘
b

HMO0.154.602
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4.5.Tap changer insulation to earth

The insulation level of tap changer to earth, namely, the insulation of the live parts of tap changer and the
ground, is determined by the AC power frequency one-minute voltage test value and impulse voltage test value. It
is related to the tap winding position of transformer, voltage regulation range and voltage regulation method, the
connection method and structure arrangement of winding, and the rated voltage of transformer winding, which is
determined by the insulation level of transformer winding to ground.

The insulation level to earth of tap changer is selected from the standard specified value (refer to Table 4) by
IEC60214 and GB10230.1 according to the highest working voltage Um of tap changer so that insulation value as

low as possible can meet the entire range of use.

Table 4 Tap changer insulation level to earth (Unit:Kv)

The highest voltage for equipment Rated separate source AC withstand Rated lightning impulse withstand
(kV) voltage (kV/50Hz, 1min) voltage (kV, 1.2/50us)
12 35 75
72.5 140 325
126 230 550
170 325 750
252 460 1050

4.6.Tap changer mounting method

WoL de-energized tap changer is a cage type without oil compartment. It can be mounted in the
transformer tank directly. There should be an installation flange on the transformer tank in order to
fix tap changer. There are two mounting methods of standard installation and bell type according to

the different transformer structure. Please refer to Appendix.

5. Special design

This technical data is including relevant parameters of regular tap changers. Special design will
be considered according to the customers’ special requirements, such as big current rating or special

connections. Please contact us for special requirements with technical data.

15
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6. Operation method

6.1.Hand wheel operation

Drive the main shaft of tap changer directly through hand wheel on the top of tap changer to

realize the tap changing.

6.2.Manual drive mechanism at side

The manual drive mechanism is mounted on the side of the transformer tank. Tap changer is

driven by the drive shaft and gear box. The dimension and installation are shown in the Appendix.

6.3.Motor drive unit at side

Using CMA7 and SHM-D motor drive to realize the motor driving for tap changer. Refer to
Appendix of Motor drive unit dimension and table 5 for technical data. Motor drive unit is mounted
on the side of transformer tank, driving tap changer by shaft and gear box. It is suitable for tap

changer required frequently tap changing or remote operation. Refer to Appendix of installation

drawing.
Table 5: Motor drive unit technical parameters
Motor drive unit CMA7
Rated power (W) 750 ‘ 1100 2200
Rated voltage (V) 380/3AC 220V/AC
Motor Rated current 3 phases 2.0 2.8 5.1
(A) [ phase 3.4 5.0 8.8
Rated frequency (Hz) 50 or 60
Rated speed (r.p.m) 1400
Rated torque on drive shaft (Nm) 18 52
Revolution the drive shaft per switching operation 33
Revolution of the hand crank per switching operation 33
Running time per switching operation (S) About 5
Max. operation positions 35
Voltage for control circuit and heater circuit (V) 220/AC
Heater power(W) 50
A.C. voltage test to ground (k\VV/50Hz, 1min) 2
Protective degree IP66
Mechanical endurance (operations) Not less than 800,00
Motor drive unit SHM-D
Rated voltage (V) 200-240V/AC
Step Motor Rated current (A) 4
Rated frequency (Hz) 50 or 60

16
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Rated torque on drive shaft (Nm) 35
Revolution the drive shaft per switching operation 33
Revolution of the hand crank per switching operation 33
Automatic operation time of each step (S) Approx. 6
Max. operation positions 107
Insulation grade (k\//1min,50Hz) 2
Protective degree IP66

7. Position indicator

7.1.HMC-3W De-energized tap changer position indicator

HMC-3W DETC position indicator is designed for CMA7 motor drive unit. It can be used to
indicate the DETC position remote room.

HMC-3W technical parameters:

Working voltage: 85V to 265V

Power frequency: DC 50 Hz or 60Hz

Maximum operation positions: 39, 59, 79, 107 steps

Environment temperature: -10°C ~ +40°C

Note: for special power supply, please inform when ordering.

8. Accessories

Bevel gearbox is applicable for connection of horizontal shaft of tap changer and vertical shaft
of the motor drive unit, by which transferring the driving torque from motor drive unit to tap changer,

its overall dimensions is shown in appendix 28.

17
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9. Appendix

Appendix 1 600-1000A Linear regulation, overall dimension

Appendix 2 600-1000A 252kV Linear regulation, overall dimension

Appendix 3 600-1000A Single-bridging regulation, overall dimension

Appendix 4 600-1000A Y-D regulation, overall dimension

Appendix 5 600-1000A Double-bridging regulation, overall dimension

Appendix 6 600-1000A Series-parallel regulation, overall dimension

Appendix 7 600-1000A Reversing regulation, overall dimension

Appendix 8 600-1000A 252kV reversing regulation, overall dimension

Appendix 9 1000-2000A Reversing regulation, overall dimension

Appendix 10 Installation flange for standard tank type cover, overall dimension

Appendix 11 Installation flange for bell type tank cover, overall dimension

Appendix 12 Ground motor drive (manual), Type A for standard tank, head flange dimensions Appendix 13 Ground
motor drive (manual), type B, D, E for standard tank, head flange dimensions Appendix 14 Top cover hand wheel
type A for standard tank, head flange dimension

Appendix 15 Top cover hand wheel type B, D, E for standard tank, head flange dimension Appendix 16 Ground
motor drive (manual), Type A for bell type tank, head flange dimensions Appendix 17 Ground motor drive
(manual), type B, D for bell type tank, head flange dimensions Appendix 18 Ground motor drive (manual), type E
for bell type tank, head flange dimensions Appendix 19 Top cover hand wheel type A for bell type tank, head flange
dimension

Appendix 20 Top cover hand wheel type B, D for bell type tank, head flange dimension

Appendix 21 Top cover hand wheel type E for bell type tank, head flange dimension

Appendix 22 Type A bell type supporting flange, installation drawing

Appendix 23 Type B, D bell type supporting flange, installation drawing

Appendix 24 Type E bell type supporting flange, installation drawing

Appendix 25 Tap changer terminal overall dimension

Appendix 26 Ground motor drive, Tap changer installation drawing

Appendix 27 Ground manual drive, Tap changer installation drawing

Appendix 28 Bevel gear, over dimensions

Appendix 29 Side-manual operation, overall dimension

Appendix 30 SHM-D Motor drive unit, overall dimension

Appendix 31 SHM-K Remote controller, overall dimension

18
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Appendix 1 600-1000A Linear regulation, overall dimension

Please refer to Appendix 12-21
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@ Bevel gearbox transmission shaft

@ Orientation of bevel gearbox transmission shaft

Note:

@ Connect dimension. Please refer to Appendix 20

for dimensions of head flanges

6x5

A. B. D. Etype

@ Generally type A is applicable to the current of less than 800A

@A\ B. D and E type cage outer diameters: ®350mm-. ®500mm. ®600mmFnP750mm
Conection Y D
Highest Voltage
for equipment € P k L e p k L
12kV 200 130 135 630 200 130 135 630
72.5kV 340 130 145 780 340 280 145 1080
126kV 470 170 155 1000 470 410 155 1480
Unit :mm

19
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Appendix2 600-1000A 252KV Linear regulation, overall dimension

= " = Please refer to Appendix 12-21
P for dimension of head flanges
(o Par———/Q ==
[ [ li ‘ D-D
B——
Q [
@d+150

® Bevel gearbox transmission shaft

@ Orientation of bevel gearbox transmission shaft

NOTE. @ Generally type A is applicable to the current of less than 800A D. E type

@ Connect dimension. Please refer to Appendix 20

@% B+ D and E type cage outer diameters: @350mm- ®500mm- ®600mmFIP750mm

Conection Y
Highest Voltage

for equipment
he i

252kV 980 170 155 1690

Unit;mm

20
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Appendix 3 600-1000A Single-bridging regulation, overall dimension

A. B. D. Etype

o O - 4 i}

I IT IL -
v 4D

I L IL -
w G- 4D

I

@
@ Bevel gearbox transmission shaft
@ Orientation of bevel gearbox transmission shaft
Note: @ Generally type A is applicable to the current of less than 800A
@ Connect dimension. Please refer to Appendix 20
@A\ B. D and E type cage outer diameters: ®350mm- ®500mm-. ®600mm and ®750mm
Highest Voltage e
for equipment P k L
12kV 200 130 135 630
72.5kV 340 280 145 1080
126kV 470 410 155 1480 Unite :mm
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Appendix 4 600-1000A Y-D regulation, overall dimension

X) Please refer to Appendix 12-21
or dimension of head flanges

N

S | |

<
|
[
L9 |
U U
| \
NN Nhan
teo 1l
g w— T
! |
\TLEPn i
Ol 1I_1[ O 11
L

[
Le

[ N
=
IAI
1
I_JI'
It
p

( N
| |
—

— _:‘},___) —

W - }:»7 E@ié] _ {,fb A, B, D type
) __1‘__) ___‘J o
g -+ I

@ Bevel gearbox transmission shaft

@ Orientation of bevel gearbox transmission shaft

Note: @ Generally type A is applicable to the current of less than 800A
@ Connect dimension. Please refer to Appendix 20

@A~ B+ D and E type cage outer diameters: @350mm. P®500mm- P600mm and ®750mm

If—IighesF Voltage e p K L
or equipment
12kV 200 130 135 630
72.5kV 340 280 145 1080
126kV 470 410 155 1480

Unit;mm
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Appendix 5 600-1000A Double-bridging regulation, overall dimension

Please refer to Appendix 12-21
or dimension of head flanges

Y
N

o 13
- _
]

el

RN .
1 el
i

g B
Jﬂ) Ll [[ i, D-D
A —

w 0 IT I <
SEw—
m—uiﬁ ) 5(17)

@ Bevel gearbox transmission shaft

@ Orientation of bevel gearbox transmission shaft

11(23)

—-—

12(24)

. @ Generally type A is applicable to the current of less than 800A

@ Connect dimension. Please refer to Appendix 20

@A\ B. D and E type cage outer diameters:®350mm-~ »500mm. P600mm and ®750mm

:—lighesF Voltage e p1 p2 K L
or equipment
12 kV 200 120 150 125 1020
725 kV 340 160 280 145 1560
126 kV 470 170 410 155 1990

Unit: mx
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Appendix 6 600-1000A Series-parallel regulation, overall dimension

@
\
\ o
| [ E-E
flE— i — -
‘ [ St}
V [ "] F:’__‘_) o
© JR N I
-
S— T_J @
‘ ~ - ——
. [e
AL
-
! [
W [ "] F:i‘__‘) o 3
A0
oD ) 5x2
| ~ AB.DE.type
ey

@ Bevel gearbox transmission shaft

@ Orientation of bevel gearbox transmission shaft

Note: @ Generally type A is applicable to the current of less than 800A
@ Connect dimension. Please refer to Appendix 20
@ A~ B+ D and E type cage outer diameters:P350mm-. ®500mm- P600mm and P750mm
Highest Voltage
for equipment e p1 P2 k L
12 kV 200 120 150 125 1020
725 kV 340 160 280 145 1560
126  kV 470 170 410 155 1990

Unit: mm
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Appendix 7 600-1000A Reversing regulation, overall dimension

3
B
3

X

Please refer to Appendix 12-21
for dimension of head flanges

Ld

ns |

1
-
lw)
e

LR R ek
.
T -
s
e A ]
L

@ Bevel gearbox transmission shaft

@ Orientation of bevel gearbox transmission shaft

. @ Generally type A is applicable to the current of less than 800A
@ Connect dimension. Please refer to Appendix 20

@ Regularlly Huaming connection "+" and "+", "—"and "—", as shown "D-D", Others connection by customers

@ A+ B. D and E type cage outer diameters:®350mm- »500mm- P600mm and ®750mm

Connection Y D
e o [ o [ [ e [ [ [ [
112k\r/ 170 120 120 125 930 200 120 150 125 1020
72.5kV 340 135 160 150 1250 340 160 280 145 1560
126kV 470 170 170 155 1510 470 170 410 155 1990

Unit ;mm
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Appendix 8 600-1000A 252kV Reversing regulation, overall dimension

M

™ 4 | L

= -
u

‘,7
@d+150 f

O

e
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[
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-
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R
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hoashy

5 e LCJ U
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m
p2 p1

o
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64—
FiieE
ﬂlé I%IE% 2
%ﬁ i}fr %ﬁ -

=
k

i
!

=
wat
Fer
IR
Iy

|
J=]

|

]

@ Bevel gearbox transmission shaft

@ Orientation of bevel gearbox transmission shaft

Note:

@ Connect dimension. Please refer to Appendix 20

@Regularlly Huaming connection "+" and "+". "-"

@A\ B. D and E type cage outer diameters:®350mm. ®500mm. ®600mm and ®750mm

Connection Y

Highest Voltage

for equipment e Pt p2 k L
252 kV 980 170 170 155 2200

@ Generally type A is applicable to the current of less than 800A

and "-", as shown "D-D", Others connection by customers

Unit ;:mm
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Note:

Appendix9 1000-2000A Reversing regulation, overall dimension

Please refer to Appendix 12-21

for dimension of head flanges
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H
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@ Bevel gearbox transmission shaft

@ Orientation of bevel gearbox transmission shaft

@ Generally type A is applicable to the current of less than 800A

@ Connect dimension. Please refer to Appendix 20

A. B. D. Etype

@Regularlly Huaming connection "+" and "+". "-" and "-", as shown "D-D", Others connection by

@A~ B. D and E type cage outer diameters:®350mm. ®500mm. ®600mm and ®750mm

customers

Connection Y D
Highest Voltage
for equipment € p1 p2 k L e P1 p2 K L
12 kV 170 120 120 125 930 200 120 150 125 1020
725 kV 340 135 160 150 1250 340 160 280 145 1560
126 kV 470 170 170 155 1510 470 170 410 155 1990

Unit ;mm
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Appendix 10 Installation flange for standard tank cover,

overall dimension

© Transformer mounting
Nt 5?( flange
N N
¢ L
S xMd

Diameter dlDjameter d2Diameter d3| Bolt SXMd Angle a
Atype| ©395 ©425 D460 18 XM12 20°
B type] @520 ®550 D590 20xM12 18°
D type| @620 D650 D690 20X M12 18°
E type, ©770 D800 D840 20xM12 18°

Unit ;mm
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Appendix 11 Installation flange for bell type tank cover,
overall dimension

25
45

flange

# Transformer mounting q:l

20 xM14

Unit ;:mm
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Appendix 12 Ground motor drive (manual), Type A for standard tank,
head flange dimensions

| 132 ! 120@ Bevel gearbox
A"
| | | o
I\ I 11| ERY/ERE
[ ﬂf o)
T | 9
m ﬁ&%—% O ﬂ] 3
[ T 1 |

.
i
42_[ 15
86

‘ 210

Geneva wheel mechanism

Air release bolt

18 x @14EQS
/' Installation hole

Grounding bolt location (M12) / T I\
m‘
\

Unit ;:mm
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Appendix 13 Ground motor drive (manual), type B, D, E for standard tank,

head flange dimensions

132 120

Bevel gearbox
g s w7

—
|
|
—
|
|

Q
=]
g
x
?
O
26
16
101.5

jus}
@
&
o
=
=
=
aQ
o
—
0

’ 210 weel mechanism

aD1 aD2

590 550

690 650

840 800
Unit ;mm
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Appendix 14 Top cover hand wheel type A for standard tank,
head flange dimension

Hand N |
|
; ]
A

Cover \

- L @

B
154
-
>

15

T
86

Position indicator

18 x @14
EQS Installation hole

Grounding bolt location (M12)

Air release bolt

Unit ;mm
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Appendix 15 Top cover hand wheel type B, D, E for standard tank,
head flange dimension

2320

Hand wheel

NV

A Cover
Ce
[ i
|

I
|
I
— — — Ny

I

!

|

Head flange |
I

)

B
16
-
170

S
70

A-A

@D2

550

650

800

Unit ;mm
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Appendix 16 Ground motor drive (manual), Type A for bell type tank,
head flange dimensions

R
- e

I
LQ \l_| %
s .
=)
\
Middle flange 2445 ©
H o o
J @ L\
l_‘_| = 3
S |
0 é 0
Supporting flange . g .
Refer to Appendix 18 @4{60 H: Hook < 500kg
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Appendix17 Ground motor drive (manual), type B, D for bell type tank,
head flange dimensions

I
e [ %%ﬂ |

A==

0
<
=)
HE
Middle flange @445 © Alm

R
13

. H
! @
— R S =
\
Supporting flange
pp! g tlang 2660
H: Hook < 500kg

Refer to Appendix 19 ‘
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Appendix18 Ground motor drive (manual), type E for bell type tank,
head flange dimensions

|
T

(o /Par—

o \U ;_ AL
< |
= ‘
\
Middle fl ©
iddle flange i B445 i F‘
[ l I : ]T
<
@h - O\ :
Supporting flange ;
2910 ™

20x@14

12x @15

0l

Unit;mm
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Appendix19 Top cover hand wheel type A for bell type tank,
head flange dimension

Cover \' W

\
Q) —— @)

\
T I3
. o Q
Supporting flange , f
| 2460

83 (After installation)

R
a
“»_ 16

15

Unit; mm
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Appendix 20 Top cover hand wheel type B, D for bell type tank,

head flange dimension

)

[ %

C

I ONTR=—" I

=

£ S
i : %
| £| 8
. |
N
g
Middle flange © 2 =
4 @445 o S a
| | o |
| } |
} i i
H
: @/ — @ / I
. |
Supporting flange
7660 ®

!

H: Hook < 500kg

20X14

Unit ;:mm
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Appendix 21 Top cover hand wheel type E for bell type tank,
head flange dimension

-

o)

ERN/AN:

L

Cover

9

Middle flange

3

2445

12

AN

€l

Supporting flange

@910

H: Hook < 500kg

Unit;mm
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Appendix 22 Type A bell type supporting flange, installation drawing

—

— ]

‘ E:
15

0o O o
Supporting flange o o o

12 x @15

Unit ;mm
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Appendix 23 Type B, D bell type supporting flange, installation drawing

€l

Q1

1
i
@660

)@

Supporting flange

Unit ;mm
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Appendix 24 Type E bell type supporting flange, installation drawing

Supporting flange

C

12x@15 !

Unit ;mn
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Appendix 25 Tap changer terminal, overall dimension

Grading ring only equipped

38

for 126kV and above
( A

4l |e

Grading ring only equipped

for 126kV and above

@11

600A

800A/1000A

40
2-@9
| I I ¢
© @ ¢
N8
P
CICK:
| 11 1
o __12
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Appendix 26 Ground motor drive,
Tap changer installation drawing

™————2 length 2000mm

N
=
I
=

!
\
!
|
|
ol 4
\
i
O — el k- - )
\ NI M 5
| ¥ oha
i — Ol — D s
\
.
1 — 1 \ \
1 o -
1 435 1
Mounting hole of manual drive mechansim }
1/ T -

1
S \ .
@) O e\ W 2 length 2000mm g}
/ \ i R Q 3
e
\ Il 1§ e —— e —
e\ ¢ | -
© s
— k|
5=
1.Tap changer body  2.Shaft 3.Bevel gearbox 4 .Installation supporting plate (cusotmers)
5.SHM-D MDU (with SHM-K remote controller) 6.Installation supoorting plate (customers)
Unit :mm
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Appendix 27 Ground manual drive,
Tap changer installion drawing

2 lenght 2000mm
/ 3
e =y e
O\ /o= 0
L
l/l” wad ’ ’J:'q ]
1 i 4
N
o2
\ ‘ uq>
| o
el e _Jldg ‘X
o | s g 2 lenght 2000mm
|
Che-fie®H—<lpTe
| o O i .
3l 180 ey,
| /)
i Mounting hole of manual drive mechansim
| U
%J\
5 :

2 length 2000mm 1

“&PED/

/ s }};

1. Tap changer body 2. Shaft 3. Bevel gearbox 4. Installation supporting plate (customers)
5. SL driving unit 6. Installation supoorting plate (customers)

Unit: mm
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imensions

160

Unit: mm
46
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Appendix 28 Bevel gear, over d
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Appendix 29 Side-manual operation, overall dimension

s
NSNS 2] -
i )

A,
CIE)
=]

)

325

AED
lesl

L

X5-3 X5-4 X5-5 X5-6 X5-1 X5-2

(5 S0 [ , PAE

S1-NO1, S1-NO2 are the operation in progress signals. SI-NC1, S1-NC2 are the operation complete signals. S8-
R,S8-U are drawn from the manual frive mechanism to terminal X5-1, X5-2. If hand crank is inserted for manual
operation, then the X5-1, X5-2 are disconnected so that the contacts will open. If hand crank is removed, then
the X5-1,X5-2 are connected. The signals are used for interlock between the tap changer and the transformer
circuit breaker.

Unit; mn

X1 61 S X1 S41 contact range (position indication)

T--iT

S41

o A W N =

one-to-one position signal output

©
o
=

o o~ N =

200
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Appendix 30 SHM-D Overall Dimension

816

446.5

2X@24

W Hole

[

[

Grounding bolt

1245

390

134

% O

12

N

82

877

359

‘ 36
PH s
§ 1 © []

Hand crank position
 —

435

IR
Ao
‘ ‘

744
_ |
1
e — 1
|
i
i
|
|
!
|
XX XX
Il
|

4XD15
Installation hole
C
|
f | )
@50  of ] !B
TS et [T
A A
o —— 0 | o
© L | ) 218.2
= i =
228
Unit ;mm

48



@HM

Appendix 31 SHM-K Remote controller Installation

| 245mm.
| 227mm. |
| | |
o ° v o=
|
| ] -
L © & “ ©
Front
| - W9 —  wm
Tmm ' '
FFXRAEEM Cabinet panel
=]
Back
163mm

_r i s e o s s O .

Note:

The installation method can be fixed and installed with the front screw, or it can be
installed with the pin lock on both sides as shown in the figure above. Opening
size: 210mmx96mm (length % width)
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