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HM1 combined on-load tap-changer

1. HM1 Model description

1.1 Model representation

The HM1 on-load tap-changer is available in a variety of models and specifications, depending on the combination of phase
number, maximum rated passing current, maximum voltage, tap-selector insulation class and connection mode. The mean-
ings of parameters in the model are described as follows:
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HM 1 -1l 600 - Y /126 C - 10193W
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Tap selector basic connection mode

Tap selector insulation class code (A, B, C, D)

Tap changer Maximum voltage (kV)

Tap-changer connection (star connection Y)

Tap-changer maximum rated through current (A)

Number of tap-changer phases (I single phase, lll three phase)

Design sequence number

Tap changer type (combined)

1.2 Basic connection method of tap selector

Tap selectors are available in a variety of sizes according to the voltage regulation range of the transformer and the connec-
tion mode of the windings. The specification of the tap selector consists of the tap selector distributing the number of
contacts, the number of operating positions, the number of intermediate positions and the conversion selector. In the basic
connection mode, the meanings of parameters are described as follows:
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Transfer selector: (W- positive/negative tone, G- coarse/fine tone)
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Number of intermediate positions (0, 1, 3)

Maximum number of working tap positions

Tap selector distributes the number of contacts
per phase circumference

2. HM1 internal insulation level

Tap selector type A Tap selector Type B Tap selector type C Tap selector type D
insulation
distance kv KV kv kv kv kv kv KV
symbol 12/50us | 50HzImin | 1.2/50us | 50HzImin | 12/50us | 50HzImin | 12/50ps | 50Hz1min
a 135 50 265 50 350 82 490 105
b 185 50 265 50 550 82 490 146
C 200 95 485 143 545 178 590 208
C2 200 95 495 150 550 182 590 225
d 165 50 265 50 550 82 490 105
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Insulation distance of each part of the voltage regulator coil

1500, 11600 1500, 1600, 1800, 11200, 11500
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The interstage insulation level
do with spark cogap SF is:
5Hz Tmin 20kV 0 1.2/50ps 90kV
Linear key flipflop Linear key  flipflop

3. HM1 Basic wiring diagram
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4. HM1 technical parameters

tern Classification feature 500 Il 600 1500 1600 1800 11200 11500
1 Maximum rated passing current (A) 500 600 500 600 800 1200 1500
2 Rated frequency (Hz) 500r 60
3 | Number of phases and connection mode Th;iet_hpg isei:ef opz&iCts Single-phase arbitrary connection mode
4 Maximum grading voltage (V) 3300
5 Rated capacity (kVA) 1400 1500 1400 1500 2640 3100 3500

Withstand | Thermal stability (3 5 RMS) 8 8 8 8 16 24 24
6 | short circuit

Ability (kA) Dynamic stability 20 20 20 20 40 60 60
7 R ST e, Fu—— Linear keys 7,10, 12,14, 16,18, 24

. working posit Positive and negative adjustment +3~+ 23
Rated voltage 35 66 10 150 220

Tap off Off | Maximum operating voltage 405 725 126 170 252
8 | insulation

level (V) | Power frequency test voltage (Imin) 85 140 230 525 460

Impulse test voltage (1.2/50) 200 350 550 750 1050
9 Tap selector According to the insulation level is divided into 4 sizes: number A, B, C, D
10 Mechanical life No less than 800,000 times
11 Electrical life No less than 200,000 times
Working pressure 3x10*Pa
Toggle
- Switeh Sealing performance 6x104Pa 24h no leakage
i Overpressure protection Rupture cap (4~5)x10Pa
chamber
Protective relay QJ4-25 Set oil speed 1.0m/st10%

13 Qil discharge (L) about 190~270
14 Oil charge (L) about 125~190
15 Weight (Kg) about 240~350
16 | Equipped with electric mechanism HED-200

Note: 1. The stage capacity is equal to the product of the stage voltage and the load current, and the rated stage capacity is the maximum

continuously allowed stage capacity.

2. The selection of single-phase tap-changer with three-phase tap-changer contacts in parallel should consider the transformer line country

shunt, HM1I800 two-way shunt, HM111200, 1500 three-way shunt.
3. The voltage regulation series can be designed according to the user's needs within the range of working positions in the table above.
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5. HM1 outline size drawing @)
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Tap selectorbase "‘x,‘ Tap selector
(same potential as A) N
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b/ 24-@15
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- -] Explosion-proof cap
(Pressure relief valve)
Selector type number A B e D
Maimumoperatingvotage ) | 40.5 | 725 | 725|126 | 170 | 252 | 725|126 | 170 | 252 | 725|126 | 170 | 252
h [ 1549 | 1549 | 1911 |2041| 2171| 2271|2086 2216 |2346 | 2446 | 2541 | 2671|2801 | 2901
A: Tap-changer leading terminal (neutral point) i | 978 | 978 | 978 | 1108 | 1238|1338 | 978 | 1108 |1238 |1338 | 978 | 1108|1238 |1338
G: Tap selector slot wheel mechanism Connecting flanges k 571 933 nos 1563
(Same paotential as point A) Q, S, R sizes Sizemm | n 264 268 293 358
M: Tap-changer driver side [¢] 154 190 240 370
E1: Open head vent plug t 77 95 120 185
E2: Transformer tank vent flange g w0 m 175 197 247 377
K: Observation window . ¢ NESIRSIRS) Oil accumulation dm? 130 130 [ 150 | 170 | 190 | 130 | 150 | 170 | 190 | 130 | 150 | 170 | 190
Q: Return pipe connection thick 16, y Ol displacement dm’ 194 194 | 219 | 239 | 259 | 195 | 220 | 240 | 260 | 198 | 223 | 243 | 263
S: Suction tubing joint 4014/ weight Kg 255 260 265 275
R: Protective relay adapter
Figurel HMT 111500/600 linear tone
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<) Explosion-proof cap
(Pressure relief valve)
Selector typenumber | A B e D
Marimum operaing voltage ()| 40.5 | 72.5 | 72.5| 126 | 170 | 252 | 725|126 | 170 | 252 | 725 126 | 170 | 252
h 1549|1549 | 1911 | 2041 | 2171|2271 | 2086|2216 | 2346 2446| 2541|2671 2801 | 2901
i | 978 | 978 | 978 |1108 1238|1338 978 | 1108 |1238 1338 | 978 1108 | 1238 1338
A: Tap-changer leading terminal (neutral point) ) k 571 933 1108 1563
G: Tap selector slot wheel mechanism Connecting flanges nl 264 268 293 358
; 0 Q. S, Rsizes
(Same potential as point A) Sizemm L2 154 190 240 370
M: Tap-changer driver side t 77 95 120 185
E1: Open head vent plug L 175 197 247 SiE
ol | W T 154 190 240 370
E2: Transformer tank vent flange — 0| © =
2 . " Q88 q 155 160 184 250
K: Observat‘mnwmdow. thick 16/ ~ o 685 783 958 1413
Q: Return pipe connection ! Ol accumulation dm® 130 130 | 150 | 170 | 190 | 130 | 150 | 170 | 190 | 130 | 150 | 170 | 190
S: Suction tubing joint aand, Ol displacement dm® 199 199 | 224 | 244 | 264 | 199 | 224 | 244 | 264 | 207 | 232 | 252 | 272
R: Protective relay adapter weight Kg 270 275 280 310

Figure 2 HM1 1I1I500/600 positive and negative tones
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Tap selector base 4

(same potential as A)

Selector type number B C D
Masimumoperaiing volae () | 72.5 | 126 | 170 | 252 | 725 | 126 | 170 | 252 | 725 | 126 | 170 | 252
A% Tap-diangerieadingtemminal feiiralipainy _ h | 1531 [ 1661 | 1791 | 1891 [ 1606|1736 1866 | 1966 | 1801 | 1931 | 2061] 2161
G:Flapiselector;siotwheel mechanism Eonesid fisfigos i | 978 | 1108 [1238 | 1338 | 978 | 1108 | 1238 1338 | 978 | 1108 | 1238 | 1338
(Same potential as point A) Q, S, Rsizes ) K c53 628 80%
M: Tap-changer driver side Size mm n 28 203 258
E1: Open head vent plug
E2: Transformer tank vent flange . g 2 I"g : i L 185
K: Observation window thiCkW()r"l e y y rr; e L4 2
K i 5] QOil accumulationdm® | 130 | 150 | 170 [ 190 | 130 | 150 | 170 | 190 | 130 | 150 | 170 | 190
1 Ret mppCesshecon WG/ Ol dsplacementd? | 189 | 214 | 234 | 254 | 189 | 214 | 234 | 254 | 190 | 215 | 235 | 255
S: Suction tubing joint / weight Kg Es 5 S
R: Protective relay adapter

Figure 3 HM1 1500/600 linear tone
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Tap selector base 4 \Tap selector ' Polarity selector —— Terminal size
(same potential as A) (2
@ -
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24-@15
Explosion-proof cap
(Pressure relief valve)
Selector type number B C D
Maximum operatingvatage (W) | 72.5 | 126 | 170 | 252 | 725 | 126 | 170 | 252 | 725 | 126 | 170 | 252
A: Tap-changer leading terminal (neutral point) h | 1531 | 1661 | 1791 | 1891 | 1606|1736 [1866 [1966 | 1801 | 1931 | 2061| 2161
G: Tap selector slot wheel mechanism Connecting flanges i | 978 (1108 | 1238|1338 | 978 | 1108|1238 |1338 | 978 | 1108 | 1238 | 1338
(Same potential as point A) Q,S,Rsizes k 855 628 823
M: Tap-changer driver side Size mm n 268 293 358
E1: Open head vent plug = t 95 120 185
E2: Transformer tank vent flange g g g m 102 127 192
K: Observation window | q 160 184 250
Q: Return pipe connection 1 p 403 478 673
S: Suction tubing joirt Ol accumulation dm’ | 130 | 150 | 170 | 190 | 130 | 150 | 170 | 190 | 130| 150 | 170 | 190
R: Protective relay adapter O displacement dm® | 191 | 216 | 236 | 256 | 192 | 217 | 237 | 257 | 193 | 218 | 238 | 258
weight Kg 250 255 260

Figure 4 Positive and negative tones of HM1 1500/600
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Terminal size

(Pressure relief valve)
?
Selector type number B C D
Maimum operatingahage )| 72.5 | 126 | 170 | 252 | 725 | 126 | 170 | 252 | 725 | 126 | 170 | 252
AT h leadi indl (neutral point) h | 1716|1846 1976 | 2076 | 1791 [ 1921 | 2051| 2151 | 1986 | 2116 | 2246|2346
Phohia i i n.eu ratpemn C cting fl i | 978 [1108 | 1238 |1338 | 978 | 1108 | 1238|1338 | 978 |1108 | 1238 |1338
G: Tap selector slot wheel mechanism onnecting tlanges
i i Q, S, Rsizes k 738 813 1008
(Same potential as point A) +
M: Tap-changer driver side szemm |0 i G 256
EWI' Op h gd - < — o 95 120 185
B Denf ead vent plug . / oo o o 105 105 105
E2: Trans or.merténk vent flange — : g 8 5 2 80 80 20
K: Observatilon wmdow. thick 16/ Y P 102 7 192
O; Retumpreconnection . Ol accumulation dm| 130 | 150 | 170 | 190 | 130 [ 150 | 170 | 190 | 130 [ 150 | 170 | 190
S: Suction tubing joint Eibiimii T 5
) QOil displacement dm’| 191 | 216 | 236 | 256 | 191 | 216 | 236 | 256 | 193 | 218 | 238 | 258
R: Protective relay adapter weight Kg 250 250 20

Figure 5 HM1 1800 linear tone
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Tap selector base 7 \Tap selector', Polarity selector
(same potential as A) 0
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Selector type number B (5] D
Wamum operaigoage (| 72.5 | 126 | 170 [ 252 | 725 ] 126 | 170 | 252 | 725 [ 126 | 170 | 252
h [1716 [1846 | 1976|2076 | 1791 | 1921 | 2051| 2151 [1986 | 2116 | 2246|2346
A: Tap-changer leading terminal (neutral point) i | 978 | 108 1238|1338 | 978 | 1108 | 1238|1338 | 978 |1108 1238 |1338
G: Tap selector slot wheel mechanism Connecting flanges K ZZ: ;3;2 W;J;J:
s . n
(Same potent\allas po‘mt A) Q, S, Rsizes ° 95 120 185
M: Tap-changer driver side Size mm 1 105 105 105
E1: Open head vent plug t2 80 80 80
E2: Transformer tank vent flange g4 8 m 102 127 192
K: Observation window — (SIS r 105 105 105
IC! /
Q: Return pipe connection 4 ~] 4 160 184 250
S: Suction tubing joint 4014/ : _LP 1o fo s
Be B dteciverdio adanier ' Ol accumulation dm®| 130 [ 150 [ 170 [190 | 130 ] 150 | 170 [ 190 | 130 [ 150 [ 170 [190
’ v acep Ol displacement dm?| 195 | 220 [ 240 [ 260 | 195 | 220] 240] 260 [ 199 | 224 | 244 [ 264
weight Kg 265 270 275

Figure 6 Positive and negative tones of HM1 1800
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Selector type number B G D

Maimumaperatngwtage ()| 72.5 | 126 | 170 | 252 | 725| 126 | 170 | 252 | 725 | 126 | 170 | 252

h {1901 |2031 | 2161|2261 | 1976 | 2096| 2236| 2336 | 2171 | 2301 | 2431 | 2531

A: Tap-changer leading terminal (neutral poit) i | 978 (1108 |1238 |1338 | 978 | 1108 | 1238|1338 | 978 |1108 | 1238 |1338
G: Tap selector slot wheel mechanism Connecting flanges Kk 993 968 193
(Same potential as point A) Q, S, Rsizes Szemm D 268 293 358
M: Tap-changer driver side . o o5 120 185
E1: Open head vent plug = 1l 105 105 105
E2: Transformer tank vent flange g g g © 80 ) a0

K: Observation window

Q: Return pipe connection thick 16/ ~— 1 - - m o i L

‘ . / Qil accumulation dm®| 130 | 150 | 170 | 190 | 130 | 150 [ 170 | 190 | 130 | 150 | 170 | 190

St Suctantubing joit iy Qi displacement | 194 | 219 | 239 | 259 | 194 | 219 | 230 | 259 | 196 | 221 | 241 | 261
R: Protective relay adapter weight kg B v =

Figure 7 HMT1 11200/1500 linear tone
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Selector type number B o D
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h | 1901 |2031| 2161 | 2261|1976 | 2096 | 2236|2336 | 2171 | 2301 | 2431 | 2531
- . . i | 978 | 1108|1238 |1338 | 978 | 1108 | 1238 | 1338 | 978 | 1108 | 1238 | 1338
A: Tap-changer leading terminal (neutral point) K 93 %08 1193
G: Tap selector slot wheel mechanism Connecting flanges n 268 203 358
(Same potential as point A) Q, S, Rsizes o 95 120 185
M: Tap-changer driver side Sizemm | 1 105 105 105
E1: Open head vent plug = 1 2 80 80 80
E2: Transformer tank vent flange 3l 8 E i 102 127 192
K: Observation window ) Ay /]88 & : [0 1 105
) X ) thick 16/ q 160 184 250
Q: Return pipe connection Y b 73 248 1043
SHSlction tLbing joirtt 42n4/ Oil accumuation | 130 [ 150 [ 170 | 190 | 180 [ 150 | 170 [ 190 | 130 [150 | 170 | 190
Ri Protectiverelay;adapter Ol displacement o | 220 | 225 | 245 | 265 | 220 | 225 | 245 | 265 | 204 | 229 | 249 | 269
weight Kg 285 280 295

Figure 8 HM1
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6. HM1 installation dimension diagram
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HM1 head mounting dimensions

7. HM1 Head cover layout

Transformer box cover mounting flange dimensions

In order to meet user requirements, when ordering HM1 switch head cover, please select the appropriate head cover
layout, if the user does not choose to determine, then according to Figure A preduction. In case of special Angle, please

give the solution supplier's confirmation when orde

Gear viewing window

Explosion-proof

rng.

cap

(Pressure relief valve)

Gear viewing window

Explosion-proof cap
(Pressure relief valve)

Figure A

Pressure relief valve electrical output wiring diagram
R Lo |1gme [T TS e Picture B
b (3 e [T o3 (7 e
0 1 4
conﬂguraﬁon Typel Typell
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8. HM1 three mechanical linkage layout

In order to facilitate the user's three mechanical linkage arrangement, HM1 three mechanical linkage is provided with four
schemes such as Figure C, Figure D, Figure E and Figure F for the user's reference. If there are other layout parties, as agreed by

both parties.
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8. HM1 potential resistor and potential switch

The tap-changer winding is "suspended” when the tap-changer selector is in action. Because there is a coupling capacitor C
between the main winding and the tap-winding, and a coupling capacitor C between the tap-winding and the box shell, the
conversion selector generates spark discharge. In order to reduce the spark discharge gas, the potentiometric resistor is fixed or
connected by a potentiometric resistor switch.

Mounting dimensions of plate potential resistors

4018
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a-Solid potential resistance Rp

518

b-Borrow potential switch Sp fixed potential resistor Rp
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