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1. General

 
  .

Fig.1 Type A(Lead from radial direction) Fig. 2 Type B(Single phase: lead from axial direction)
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Fig. 3 Type C (Three phase: no leads-out) Fig. 4 Driving mechanism for manual operation on top

Fig. 5 Driving mechanism for 
manual operation at side

Fig. 6 Motor drive unit at side -SHM-D 
(Offer relevant motor drive unit upon request)
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A: Lead from middle or radial; B: Lead from axial

C: No leads-out

Max. operation positions

Contact pitch in circle

Highest voltage for equipment (kV)

Connection (Y-for neutral point, D-for any connection,

Here only for Type C

Max. rated through current (A)

Connection method (see Table 1)

Drum type

No. of phases (D-single phase, L-two phase, S-three phase)

Off-circuit tap changer

1.1 Model designation:

W □ G □ □ □ / □ -□×□ □

1.2 Service condition

1.2.1 The storage ambient temperature of OLTC is from -25℃ to 40℃ . The storage humidity of the 

OLTC should be no more than 85 percent.

If the temperature exceeds the range of -25℃ to 40℃, please specify when ordering.

1.2.2 To meet the ordering requirements and comply with the operating environment, if the 

requested service temperature is out of the range of -25℃ to 40℃ , the material and accessories 

of the OLTC will be specially designed and selected.

1.2.3 Perpendicular deflection between ground and tap changer after being mounting on 

transformer shall be less than 2%.

1.2.4 There shall be no serious dust, explosive gas or corrosive gas at site. 

Mark IV V VI VII VIII II

Connection Linear Single-bridging
Y-D

transform
Double bridging

Series-parallel 
transform

Reversing

Table 1 Tap changer connection method and code
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Fig. 7 Tap changer connection diagram

1.3 Tap changer connection diagram (See Fig.7)

done inside

transform

transform

transform
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Table 2 Tap changer technical data

Remark: 
1. For linear (IV) and single-bridging (V), the max.rated through current can be up to 2000A and the
    highest voltage for equipment can be reached to 126kV
2. For Y-D transform (VI) and series-parallel (VIII), the max.rated through current can be up to 1000A
    and the highest voltage for equipment is 40.5kV
3. For double-bridging (VII), the max.rated through current can be up to 1000A and the highest
    voltage for equipment can be up to 126kV
4. For reversing (II), the max.rated through current can be up to 1600A and the highest voltage for
    equipment can be up to 126kV

2. Tap changer main specification and technical data
(See Table 2)

,Item Type WDG (single phase), WLG (2-phases), Type A 

1 Phase 1+2 

2 Max. rated through current (A) 250 300 400 500 600 800 100

0 
1250 1600 2000 

3 Short circuit current 
test (kA) 

Thermal (3s) 5 5.4 6 7 8 10 12 14 16 20 

Dynamic (Peak) 12.5 13.5 
 
15 17.5 20 

 
25 30 

 
35 40 50 

4 
 

Connection 
Linear (IV), single-bridging (V), Y-D transform (VI), Double-bridging (VII), 

series-parallel (VIII), reversing (II) 

5 Frequency (Hz) 50 or 60 

6 Max. operation positions 5 (IV) 7(V, VII, II) 2 (VI, VIII) 

7 Ins
ula

tio
n t

o e
ar

th 
(kV

) 

Highest voltage for 
equipment (kV) 

12 40.5 72.5 126 

Po
we

r f
re

qu
en

cy
 

wi
th

sta
nd

 vo
lta

ge
 (k

V/
1 

m
in)

 

To ground 75 200 325 550 

Between phases 75 (D) 65 (Y) 200 (D) 120 (Y) 325 (D) 150 (Y) 550 (D) 150 (Y) 

Between max. & 
min. taps 

54 90 140 175 

Lig
ht

nin
g 

im
pu

lse
 

wi
th

sta
nd

 vo
lta

ge
 

(1
.2

/5
0μ

s 

To ground 35 85 140 230 

Between phases 35 (D) 30 (Y) 85 (D) 40 (Y) 140 (D) 50 (Y) 230 (D) 50(Y) 

Between max. & 
min. taps 

18 30 45 55 

8 
 

Drying temperature (℃) 
Vacuum Vapor 

110 125 

9 Operating method Manual operation on top or at side; Motor driving at side 

10 Partial discharge (pC) ≤50 

11 Mechanical life Manual operation: 20,000; motor operation: 100,000 
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Table2 (continued) Tap changer technical data

,Item Type WSG Type A 

1 Phase 1+2 

2 Max. rated through current (A) 250 300 400 500 600 800 1000 

3 Short circuit current 
test (kA) 

Thermal (3s) 5 5.4 6 7 8 10 12 

Dynamic (Peak) 12.5 13.5 
 
15 17.5 20 25 30 

4 
 

Connection Linear (IV), single-bridging (V), reversing (II) 

5 Frequency (Hz) 50 or 60 

6 Max. operation positions 5 (IV) 7(V, VII) 

7 Ins
ula

tio
n t

o e
ar

th 
(kV

) 

Highest voltage for 
equipment (kV) 

12 40.5 72.5 126 

Po
we

r f
re

qu
en

cy
 

wi
th

sta
nd

 vo
lta

ge
 (k

V/
1 

m
in)

 

To ground 75 20

0 
325 55

0 
Between phases 75 (D) 65 (Y) 200 (D) 120 (Y) 325 (D) 150 (Y) 550 (D) 150 (Y) 

Between max. & 
min. taps 

54 90 140 175 

Lig
ht

nin
g 

im
pu

lse
 

wi
th

sta
nd

 vo
lta

ge
 

(1
.2

/5
0μ

s 

To ground 35 85 140 23

0 
Between phases 35 (D) 30 (Y) 85 (D) 40 (Y) 140 (D) 50 (Y) 230 (D) 50(Y) 

Between max. & 
min. taps 

18 30 45 55 

8 
 

Drying temperature (℃) 
Vacuum Vapor 

110 125 

9 Operating method Manual operation on top or at side; Motor driving at side 

10 Partial discharge (pC) ≤50 

11 Mechanical life Manual operation: 20,000; motor operation: 100,000 
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Table 2 (continued) Tap changer technical data

,Item Type WDG Type B 

1 Phase 1 

2 Max. rated through current (A) 250 300 400 500 600 800 1000 1250 1600 

16 

2000 

3 Short circuit current 
test (kA) 

Thermal (3s) 5 5.4 6 7 8 10 12 14 16 20 

Dynamic (Peak) 12.5 13.5 
 

15 17.

5 
20 25 30 35 40 50 

4 
 

Connection Linear (IV), single-bridging (V) 

5 Frequency (Hz) 50 or 60 

6 Max. operation positions 5 

7 Ins
ula

tio
n t

o e
ar

th 
(kV

) 

Highest voltage for 
equipment (kV) 

12 40.5 72.5 126 252 

Po
we

r f
re

qu
en

cy
 

wi
th

sta
nd

 v
olt

ag
e 

(k
V/

1 
m

in
) To ground 75 200 325 550 1050 

Between max. & 

min. taps 
54 90 140 175 285 

Lig
ht

nin
g 

im
pu

lse
 

wi
th

sta
nd

 
vo

lta
ge

 
(1

.2
/5

0μ
s To ground 35 85 140 230 460 

Between max. & 

min. taps 
18 30 45 55 90 

8 
 

Drying temperature (℃) 
Vacuum Vapor 

110 125 

9 Operating method Manual operation on top or at side; Motor driving at side 

10 Partial discharge (pC) ≤50 

11 Mechanical life Manual operation: 20,000; motor operation: 100,000 
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Table 2 (continued) Tap changer technical data

,Item Type WSG Type C 

1 Phase 3 

2 Max. rated through current (A) 250 300 400 500 600 800 1000 1250 1600 

3 Short circuit current 
test (kA) 

Thermal (3s) 5 5.4 6 7 8 10 12 14 16 

Dynamic (Peak) 12.5 13.5 
 
15 17.5 20 

 
25 30 

 
35 40 

4 
 

Connection Reversing (II) 

5 Frequency (Hz) 50 or 60 

6 Max. operation positions 5 (IV) 7(V, VII, II) 2 (VI, VIII) 

7 Ins
ula

tio
n t

o e
ar

th 
(kV

) 

Highest voltage for 
equipment (kV) 

12 40.5 72.5 126 

Po
we

r f
re

qu
en

cy
 

wi
th

sta
nd

 vo
lta

ge
 (k

V/
1 

m
in)

 

To ground 75 200 325 550 

Between phases 75 (D) 65 (Y) 200 (D) 120 (Y) 325 (D) 150 (Y) 550 (D) 150 (Y) 

Between max. & 
min. taps 

54 90 140 175 

Lig
ht

nin
g 

im
pu

lse
 

wi
th

sta
nd

 vo
lta

ge
 

(1
.2

/5
0μ

s 

To ground 35 85 140 230 

Between phases 35 (D) 30 (Y) 85 (D) 40 (Y) 140 (D) 50 (Y) 230 (D) 50(Y) 

Between max. & 
min. taps 

18 30 45 55 

8 
 

Drying temperature (℃) 
Vacuum Vapor 

110 125 

9 Operating method Manual operation on top or at side; Motor driving at side 

10 Partial discharge (pC) ≤50 

11 Mechanical life Manual operation: 20,000; motor operation: 100,000 
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3. Tap changer structure

3.1 Structure of type A and type B

3.2 Structure of type C tap changer
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Phase A Phase B Phase C
Inspection window 

of shielding 
mechanism

Inspection window 
of shielding 
mechanism

Inspection window of 
main insulating cylinder

Inspection window of 
main insulating cylinder

Inspection window of 
main insulating cylinder

Inspection window 
of shielding 
mechanism

Fig. 8 Schematic diagram of relative position of 252kV drum 
type single-phase off-circuit tap changer against transformer

4. Tap changer installation

4.1 Installation of type A and type B tap changer (installed between two adjacent 
windings)

Notice: During installation, make sure the inspection window of the shielding cylinder 
face the coil of the phase which is connected to the tap changer. If it can not meet the 
requirement, remove six M12 nylon bolts which is used to fix shielding cylinder and 
main insulating cylinder. Then rotate the shielding cylinder by 120 degrees to make the 

The shielding cylinder only can be rotated within the scale of 120° towards right and left 
side of main insulating cylinder inspection window respectively. To be sure not to rotate 

contacts.
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Recessed groove
with directivity 

Fig.9 Manual driving mechansim

Fig.11 Connection between tap changer
 body with manual driving mechanism

Fig.10 Tap changer body

Fig.12 Geneva box

Joint pin with
directivity 

Position
indication

bolt

Fixed plate

4.1.5.1 Connection of Geneva box and tap changer body

4.1.5.1.1 Cut the insulating triangle shaft in the Geveva mechanism to a certain length as required, and insert 
the upper end into the upper sleeve to fix it.
4.1.5.1.2 After the tap changer body is installed, ensure that the slot of the lower sleeve is fully inserted into the 
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pin when the Geveva mechanism is connected to the tap changer body. Then manually move the Geveva 
mechanism and the whole tap changer can idly turn about 6 to 12 degrees in a certain range around the center 
(because the width of the lower sleeve’s slot is larger than the diameter of the pin, this angle does not need to 
be measured), as shown in Figure 13.

4.1.5.2.1 If the tap changer body has an angular deviation during installation, the Geveva mechanism should 
also be deflected by a certain angle. Ensure that the two do not have any interactive torque (if the phenomenon 
shown in Figure 15 occurs, that is, the horizontal drive shaft and the horizontal output shaft of the Geneva 
mechanism are not in a straight line, as long as the drive mechanism can drive the tap changer safely and 
reliably, it’s acceptable. If it can't work normally, rotate the Geneva mechanism properly within the idling angle 
range (see Figure 14). If it still fails to function normally, it means that the installation deviation angle of the tap 
changer body is too large and needs to be adjusted appropriately.

4.1.5.2.2 Install the worm gear box on the support plate protruding from the top of the transformer. Determine 
the size of the drive shaft, leaving a gap of about 2mm, and machine the drive shaft. After that, remove the 
fixing plate and bolts outside the Geneva mechanism (Figure 12), and connect the worm gear box with the 
Geneva box on the head flange of the tap changer.

4.1.5.3 Install the motor or manual drive unit on the side tank of the transformer. Note: The surface of the 
installation side must be flat. The drive unit’s output shaft must be perpendicular to the ground and should be 
aligned with the vertical input shaft of the worm gear box on the top support plate of the transformer. Determine 
the size of the drive shaft, leaving about 2mm. After machining the length of the shaft, confirm that the tap 
position of the motor or manual drive unit is in consistent with that of the tap changer. Connect the motor or 
manual drive unit with the worm gear box, and the fix the connecting screw. Flip the locking tab 90 degrees to 
lock the hexagonal screws to prevent loosening.
4.1.5.3.1 The connection verification of the MDU shall be carried out in accordance with the following 
procedures:

 Insulating triangle shaft Lower shaft 

Pin 

Shaft 

Horizontal drive shaft 

Horizontal output shaft of 
Geneva mechanism 

Pressur
e plate 

Figure 13 Figure 14 Figure 15 



a. Use the handle to rotate in the direction of 1→N. When the tap changer operates (when you hear the 
switching sound), continue to turn the handle and record the number of rotations. Stop when the red mark of 
the tap change operation indicator appears in the middle of the position observation window, and record the 
number rotations as m.
b. Rotate the handle in reverse direction N → 1 to return to the original setting position, and also record the 
number of rotation as K according to the above method.
c. If the number of rotations m=K, the connection is correct. If m≠K and m-K>1, the rotation difference needs 
to be balanced. Loosen the MDU’s vertical shaft and rotate (m-k)/2 laps in the direction which has more 
rotations. After that, connect the vertical drive shaft with the MDU, as shown in Figure 16.
d. Check the rotation difference between the MDU and the tap changer according to the above steps, until the 
calibration results in the same number of rotations, that is, m=k.4.1.5.3.2 The connection verification of manual 
drive unit is the same as 4.1.5.3.1.

4.1.5.3.2 The connection verification of manual drive unit is the same as 4.1.5.3.1.
4.1.5.4 Both the side manual and motor drive unit should be manually operated for one complete cycle to 
measure the voltage ratio of the transformer at each tap position.
4.1.6 Installation of side manual operation with bottom driving, refer to 4.1.4 and 4.1.5.

14

 

a, b Record m after connection c. Loose the vertical drive 
shaft and rotate (m-k)/2 
laps in the direction which 
has more rotations 

d. Connect again for 
calibration 

Figure 16
 

4.2 Installation of type C tap changer (tap changer mounted on one side of 
transformer)



15

HM0.460.6001

4.2.3 Installation of floor-standing motor and manual tap changer
Note!
Only when the tap changer and the motor (manual) drive unit are in the same definite tap position, can the 
transformer be energized. That is to say, after the tap changer and the motor (manual) drive unit are 
connected, a connection verification test must be done, and the transformer can be energized after that!
4.2.3.1 Install the tap changer body in accordance with 4.2.1 or 4.2.2.
4.2.3.2 Install the bevel gear box on the support plate protruding from the top of the transformer. Pay attention 
that the horizontal output shaft of the bevel gear box and the tap changer head’s gear box output shaft must 
be aligned. Determine the size of the drive shaft, leaving a gap of about 2mm. After machining the length of 
the shaft, connect the bevel gear box with the tap changer top flange’s bevel gear box. Adjust the horizontal 
position, and make the gear box input shaft, transmission shaft, and bevel gear box output shaft in one straight 
line.
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4.2.3.3 Install the motor or manual drive unit on the side tank of the transformer. Note: The surface of the 
installation side must be flat. The drive unit’s output shaft must be perpendicular to the ground and should be 
aligned with the vertical input shaft of the worm gear box on the top support plate of the transformer. Determine 
the size of the drive shaft, leaving about 2mm. After machining the length of the shaft, confirm that the tap 
position of the motor or manual drive unit is in consistent with that of the tap changer. Connect the motor or 
manual drive unit with the bevel gear box, and the fix the connecting screw. Flip the locking tab 90 degrees to 
lock the hexagonal screws to prevent loosening.
4.2.3.3.1 The connection verification of motor or manual drive unit is the same as 4.1.5.3.1.
4.2.3.4 Measure the transformer voltage ratio at each tap position.
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6.1 Generally, the de-energized tap changer does not need special maintenance, and can be inspected and 
repaired together with the transformer.
6.2 After changing the tap position of the de-energized tap changer, the DC resistance and voltage ratio of the 
tap must be measured. Only after the results are qualified, can the tap changer be put into operation.
6.3 During installation and maintenance, check the tap changer’s spring, the surface coating, condition of the 
contact, whether the tap lead is broken, and if the fasteners are loose.
6.4 Inspection and repair of 252kV Type B single-phase tap changer.

a. Remove a M12 nylon bolt (see Figure 18), raise the shielding mechanism by about 25mm to expose the 
M16 positioning bolt, and then rotate the shielding mechanism (see Figure 19).
b. Rotate the shielding mechanism clockwise by 120° (top view) to expose the observation hole of the main 
insulating cylinder (see Figure 20). Remove the 2×M6 nylon bolts and remove the insulating plate to show the 
internal structure of the tap changer (see Figure 21) for maintenance.
C. After the inspection, turn the shielding mechanism 120° counterclockwise (top view), put it back in place and 
tighten the M12 nylon bolts.

 

Figure 18 Figure 19 Figure 20  

Positioning bolt 

Insulating plate 

2xM6 Nylon bolt 

View of main insulating cylinde
r  

View of shielding 
mechanism 

M12 fixing 
bolt (1 piece) 

 

igure 21 
Status ready for inspection

 



6.5 At least three operation cycles should be performed every 6 years to scrub the contact surface.
6.6 If the tap changer has been running at one tap position for more than one year, when the tap changer 
needs to change the tap position, it should be operated several times in advance, and then switch to the 
desired tap position.
6.7 Check whether the connection to the ground is reliable.

Note: If the time that the tap changer is exposed in the air for a long time exceeding the time specified 
in the transformer instruction manual, it should be dried together with the transformer.
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1. Type A, WDG+WLG IV / 250A-600A, linear regulation, overall dimensions

WDG WLG

ø h

445
217

5

295

445
237

265

445
217

445

445
237

455

�
�
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2. Type A, WDG+WLG IV / 800A-2000A,linear regulation, overall dimensions

WDG WLG

h

237 5

625 565

625 565
175

385

625 565

625 565
175

575

�
�
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WDG WLG

3. Type A, WDG+WLG V / 250A-600A, single-bridging, overall dimensions

h

465
177

5

295
465

237
295

465
177

265
465

237
265

465
177

445
465

237
445

465
177

465
465

237
465

�
�
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4-1.Type A, WDG+WLG V / 800A-2000A single-bridging, overall dimensions

WDG WLG
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4-2.Type A, WDG+WLG V / 800A-2000A,single-bridging, overall dimensions table 

h

177

5

237

585 525
177

585 525
237

585 525
175 177

385

585 525
175 237

385

177

237

177

237

585 525
177

585 525
237

585 525
175 177

585

585 525
175 237

585

177

237

�
�
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5. Type A,WDG+WLG VI / 250A-2000A,Y-D transform, overall dimensions

�����������

WDG WSG

h

465

177 2

235

465

�
� p
a

p
e

ri
n

g
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6-1.Type A, WDG+WLG VII / 250A-1000A,double-bridging, overall dimensions

WDG WSG
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6-2. Type A,WDG+WLG VII / 250-1000A,double-bridging,overall dimension table

h

715 655

177
575

715 655

515

715 655
217

7
575

715 655

237

515

745

295
745

7

295

177

325

295 217

7

325

237

7

�
�
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7. Type A,WDG+WLG VIII / 250A-1000A, serial-parallel transform,overall dimensions

WDG WSG

h

655 595

177 2

455
655 595

395
745 685

235
485

235

265

�
�
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8. Type A,WDG+WLG II / 250A-600A,reversing,overall dimensions

Underlay, supporting wood and M16 
screw and nut are prepared by userWDG WSG

h

155 217

185 237

155 217

185 237

�
�
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9. Type A,WDG+WLG II / 800A-1600A,reversing,overall dimensions

WDG WSG

h

237
175

175

�
�
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10. Type A, WSG IV / 250-1000A, linear, overall dimensions

are

h

975

5

975 265
237

1335 1275
1415 1355 455

237

pa
pe

rin
g

�
�
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11. Type A, WSG V / 250A-1000A, single-bridging, overall dimensions

Underlay, supporting wood and M16 
screw and nut are prepared by user

h

995 935

177 5

995 935 265

1295 1235

1395 1335 465

p
a

p
e

ri
n

g�
�
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12. Type A,WSG II / 250A-1000A,reversing,overall dimensions

53
Ø43

H
3

H
2

K
2

3

1
X

A-A

B-B

Ød4

Ø
d4

3

K

2 K

1

K

X

1

X2

X

3

X
1

3

2
K

2

8-
Ø

18

35

Ød1
Ød2
Ød4

H
3

H
1

H

H
2

H
2

K

3
1
X

Underlay, supporting wood and M16 
screw and nut are prepared by user

h

S 155 217
S 185 237
S 237
S 155 217
S 185 237

S 237

pa
pe

rin
g

�
�
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13. Type B, WDG V / 250-2000A,single-bridging, overall dimensions

h

237

5
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14. Type B, WDG IV / 250A-2000A,linear,overall dimensions

h

5
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15. Mechanism for manual operation on top, overall dimensions 

(for type A and type B)

29

Welding flange is prepared by user

Transformer tank cover hole

Grading rings

(only  for 252kV)

Welding flange Welding flange

deep 12deep 12

of
fe

re
d 

si
ze

 1
20

0

 Handle (when take out the cover
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16. Manual operation at side with bottom driving and two tap changers 

gang-operated, installation drawings (for type A and type B)
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17. Manual operation at side with top driving, installation drawings

 (for type A and type B)

Standard length

Standard length

SL mechanism mounting hold
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18. Motor driving at side, installation drawings (for type A and type B)

Standard length

Standard length

8
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19. Geneva wheel,overall dimensions

210Ø

11
6

�
22

65
55

0(
£®

12
6K

V
)

�
22

65
43

0(
72

.5
K

V
)

�
22

65
23

0(
40

.5
K

V
)

�
22

65
13

0(
12

K
V

)

�
85

0(
25

2K
V

)

D
el

iv
er

ed
 s

iz
e1

20
0

84

Grading ring (only for 252kV)

12
0

open hole on transformer 
tank cover ø115

EQS
6�M12 deep12

115Ø

170Ø

210Ø

20

210
Ø

170
Ø

welded flange prepared 
by transformer manufacturer

3-M12�25
prepared by 

transformer manufacturer

15

welded flange (252KV)

K

Direction K

Fixed plate and bolts
 (remove according to the manual during installation)
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20. Worm gear and supporting base, overall dimensions

Connected to 
operation mechanism

Connected to horizontal 
driving shaft

60

19
0

20
20

14
5

68.5

10
3

11
0.

5

85
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21. Type C, WSG II / 400A-1600A, reversing, overall dimensions

Contact Contact 

1418 215 185
1688 155
1868 323
2138 335
1652 185
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22. Manual operation on top (for standard tank type), 
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26. SL operating mechanism,overall dimensions

60

266

32
5

X5-3 X5-4
S1

N01 N02 NC2NC1

S1

X5-6X5-5

180

25

3

�
�
�

X5-1 X5-2

S8R U

4   Ø14

S1-NO1,  S1-NO2 for in-operation signal，S1-NC1，S1-NC2 for operation in-position signal Leads out S8-R、S8-U from 
manual mechanism to terminals X5-1，X5-2,  If handle crank is inserted in, then X5-1、X5-2 break; If handle  crank is taken 
out, then X5-1、X5-2 close,User should take this terminal as blockout for manual mechanism and circuit breaker of transformer 
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HM0.460.6001

27. CMA7 motor drive unit, overall dimensions

355(open to 90�)

870(open to 150�)
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28. HMC-3W position indicator, overall dimensions

HMC-3W

220V

(0.5A)

300 320

14
8

33
2

30
5

Position indicator

Operating 
voltage

Cable socket

Shanghai Huaming Power Equipment Co.,Ltd.

Back

Front

Power

Position indicator,back view

Hole dimension (mm)

Position indicator, front view



Shanghai Huaming Power Equipment Co., Ltd.
Address: No 977 Tong Pu Road, Shanghai 200333, P.R.China
Tel: +86 21 5270 3965 (direct)  
         +86 21 5270 8966  Ext. 8688 / 8123 / 8698 / 8158 / 8110 / 8658
Fax:  +86 21 5270 2715
Web: www.huaming.com               E-mail:         export@huaming.com

Printing: December 2010
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