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The Study of Dyanamic Analysis for Actuator and Accumulator
of the High-Voltage and High-Current Making Switch

Sun-Koo, Kim. Won-Man, Kim. Dae-Ryeol, La. Chang-il, Roh. Dong-Jun, Lee. Heung-Soo, Jung

Abstract - Generally the high-voltage and
high-current making switch is used to test the
short-circuit test. The making switch should be
operated always same s time and kept
electrical-mechanical characteristic.

There are spring charge type, hydro- pneumatic type
and compressed air type etc. according to operation
method of making switch contacts.

Especially the making switch contacts of
hydro-pneumatic type are moved by actuator and
accumulator. To keep same speed/time of contacts
and characteristic of making switch, actuator and
accumulator should be worked always uniformly. So
the dynamic analysis of actuator and accumulator of
hydro-pneumatic type making switch will be helpful
to maintain and design.
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Spring Charge Siemens 5£0.11
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1. Nitrogen label 2. Screw
3. Ball 4. Blaking Plug
5. Cover 6. Cylinder
7. Seal on nitrogen side 8. Supporting washer
9. Nut 10. Cylinder head
11. Circlip 12. Guiding
13. Spring 14. Stuffing box
15. Press gasket 16. Gasket set
17. Piston 18. Seal on oil side
19. Wire 20. Ring

21. Pre—charg label
T2@1; Accumulator®] TA3%

9] T2§1, Accumulator?] F4E%E Hydro- pneumatic®]
Qil pressure’t 336/400bareli Cylinder®] <]7o] ®620]9
Closing time®] 14+0.2ms, Making current7} 50kA°]™, Rated
voltage7} 24kVrms$] Making Switch o]tk

2.3.1 Accumulator?] 2zl
T2gl, 3} 2o} Accumulatori= 17#2] Piston®] &3
PReEo] FEAOZ Y ERL ALV FUHA
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Mechanical Valve?] g% Aojol ol&] FFH Hydraulic Oilo]
Piston 1799 458 719ebAl =¥ Pistone A4 qtEo]
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2 g3 o] Wiy} Making Switch®] Opening Position®]th.
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1) Nitrogen pre-charging pressure : 130bars

2) Ilydraulic oil pressure : 168bars
N2 Gas® 7Itsol® 481 Hydraulic oil pressurei>
Actuator®} Speedol| ##H 4&#L vt

2.3.2 Accumulatore] N2 Gas %3 Iy

1. Remove the three rivets(22) and Nitrogen label(1)!
and scrap them.

2. Remove screw(2) and extract the ball(3), and scrap
both.

3. Press the valve(4) to emply out the nitrogen
contained in the accumulator.

4. Check the nitrogen has been thoroughly emptied out
by gently pressing the cover(5) insude the cylinder(6).
The cover(5) should not spring back when onn stops
pushing. Fushing pressure should not be to high.

T2, Accumulatorel] Nitrogen %31 2y
2.3.3 Piston9] =3
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293, Accumulator®] Piston
Accumulatore Piston®] {3k 8- Fo] d4olt} ol & 9
A= Cylinder WH3%He <dvle] AHxel Pistonid
Cylinder ¥ #¢] Side Clearanceg] &3 9 {47} 714
%23t 53] Side Clearance:= Piston?] Speed, Oil Leakage
o A @] U] dFo] 53] fostdol g} e
F7193, © Accumulator & Piston®] Side Clearance®] =%
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1) Washer(12) : $B=61.80
2) Washer(15) : $A>61.52
3) Piston(17) : $A>61.88

24 Actuator®] FTAE

Actuators "2@4, 9 #o] Pistono] ¥4 Double® o]
3le s Piston Rod(M1)}= Making Switch®] B3 2¥a2
o] Moving Contact® FEAIZIth
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284, Actuators] 7AE

Actuator® Accumulator$} #o] 313 M3 ¥ELS N2 GasE
%259 At} Accumulatore] 4 Mechanical Opening Valve
o] Aol uwe} w7} BHEI=l oldlule}l &/t Actuator
of #ih= o] AW Double Piston® Hydraulic Oil3#} Nitrogen
Gas ¢ o] & ufzlz] 134, o] JRZ o]FaAEA
A% o] Open®} Closer= Mechanical Close Valveo] 2ja ¢t
287} Purged™ 74U Nitrogen Gas2l o] <3
Pistonel 294, o A4%2 FHoHWA Close®Bth o] of
Nitrogen Gas® Pre Charge pressurex> 130bar Axolu A
9] Speed, Chattering# 23 d@o] Uk

2.5 Mechanical Valve?] A%
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"85, Mechanical Valve?] FAE
Mechanical Valve= Main, Closing, Opening ValveZ FAIE
o] il o] ValveE < Electric Solenoid Switchel o)s) %2}
=™ Accumulator Piston®] SE-EE& et e FERe
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2.6 Mechanical Valve?] A7 13
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186, Mechanical Valve?] i#i#g Diagram

1) Hydraulic HoseE “15"—“Rotary Actuator” % “I12"+>
“R1"3} @Z3}

2) Tap "R2", "R4”, "R5", "R6"& Close*l7]11L “R3"# "R1”
< Open ¥ttt

3) Mechanical Valve7} Closing ¢lxIel 18 = JF (A)$
B)l Oilel &4 de B OA Oile] FHsolHe
ek

4) Valve7} Opening $1xlolA & (B)g} (C)ell Qile] &<t
o] g w (AZRH T8l wAEA gfoto} dith

5) Mechanical ValveZt Open AeldlA 308 ¢
Manometer®] Hydrawlic Qile] ¢t&e] WojAAM= <tgth
6) Valved] Close ¢x|oA 30%3t FAIA1A Hydraulic Oil A
stE o)M= ¢ttt

2.7 Accumulator-Actuator?] % Diagram
297, € Hydro-Pneumatic Type®] Making Switch
o] g AFEo|H, 2EL g3 o] ojFArt

197, Accumulator-Actuator®] 7% Diagram

1) Electric Opening Solenoid Switch(AF1) %=+ Electric
Closing Solenoid Switch(AF2)7} X1%¢] 2J8|A F2jich

2) Mechanical Opening Valve(AH1) or Mechanical
Closing Valve(AH2)7} Solenoid Switch®] F&ol] JajA +F
g

3) Accumulator Piston(AB1)©] Mechanical Valve®] %%
o sl Ftz Ut

4) Open®l 7% Hydraulic Oilo] Line(15)8 F31Al Quick
Action Valve(N)22 FFH3 o]t Actuator Piston(M1)&
Rz oFAL o o HHA AFHAE Rod7t ¥4
&2 o] Open Positiono] FA ®ch

5) Close®] 7% Mechanical ValveZ} Quick Action
Valve(N)2 7FEA1A Actuatore]l #%t€  Hydraulic Oil$
Main Qil Feeder Tank(D)E Purge*l# 7}}¥ Nitrogen Gas
o] 4ol 2#|A Piston®] 452 &2 elAA Close Position
o] ©th

3.3 B

1%t Making Switche $°4 Alol7t B¢ 2FAE T
2 AMRHD ol B4 YA SpeedZ FHO} B &
3] Chattering d4te] HAHA g Aol 8751 QU
7% W20 2= Spring Charging Type, Compre-
ssed Air Type 12X Hydro- Pneumatic Type $°] %lod,
o Z ¥A ¥ BuEFeE AHL e e
Hydro-Pneumatic Typeolth. o] Making Switch®l FHAL
Actuatorgh= 2F¢]  g8lM  FFoln o] ActuatorE
Mechanical-Valveoll 28] 23 Accumulatorell 2J3ir]
So] "ok o] Accumulators HH9) Speedel ¥ vlA
3 283 Actuators HA9] Chattering® 24 #do] Uk

watA Making SwitchE 33 S3sdz FHo 44
258 $2357] g3llMe 531 Accumulatorel T Algle]
frejstodof gt
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AAsA FA oo} B,
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@ Double Piston®] Ring® 7% #AIZeizl ¢8jstoiof
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@ Nitrogen Gas?] ¢&o] AA AA3lA Close and
Open Al BYE X\ olX Fgo] ojFoj#of &n,

® Compressor Pump®} %8 Pressure Switch®] %32}
o] Zéfl’}%}“i 4 £A3 Hydraulic Pressure® FAES 3o
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