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Optimization of a Mechanism for Power Transfer Breakers

D. H. Cho (Korea Univ.), K. H. Kim (Korea Univ.)

ABSTRACT

PTB(Power Transfer Breaker) is a device which incorporate the functions of ACB(Air Circuit Breaker) and
ATS(Automatic Transfer Switch). ACB is a circuit breaker against overload and ATS is a switching device to
transfer the load between two electric power sources. An existing PTB design based upon the 5 bar & cam
mechanism has been regarded to be too complex and thus a simpler 4 bar mechanism with trigger lock is
proposed. Experimentation and optimization of the trigger lock is presented.
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A ¥ A @23 7)(Power Transfer Breaker, PTBYE
9 Uz £ F dHod(Ampere)d] BAAFE &3
Hoz AYPMAA v} L2 Ex 2 v
ol@AI7|E 7% IRt T A=ATI F
e ot ole JEY ATHEL X (Automatic
Transfer Switch, ATS)9} 713 %}t 7] (Air Circuit Breaker,
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ol g FANEL F ¥ YA F A oy F
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. ol T FX 9 AT FAAA 1 A LAT 7S
9| 71Fard7loA AtREtn da AF4do] YFH
72 2 5 d g 7]7(Cam & 5 bar linkage)E A &3}
o T AT

1 2 AAd 2A8] Ay AFALAE =
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277t BZse AFEs g v o] #ol
= EAHo] #AHAG. 3 7% TP 7
e 2E9 Za 5371 aA ggoh oled
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th o)gld =o Yo 4 A J|F @ bar
linkage) ¥ EZA FF 7] F(rigger lock)E o] &%
22 AAZE ASHAT AAEo] AAHAT. AlA
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ZE3lx] e EAHo] LAt
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EA A 7179 23F 49L& BA% oA
U 28 AAFE g uhdAs Ag, 97y
(Taguchi method) % F3 =29 4% (numerical
simulation) & ©]&3te EgA IF/IT HF
3} WEe ZEa e AF ZAE FEC
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Fig. 1 A 4 bar linkage and trigger lock mechanism
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Fig. 5 Trigger starting position variation according to
Trigger follower position.

Table 1. Control Parameters for L, (34 )
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Fig. 6 Dynamic analysis model for the 2™ modified design
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Table 2. Orthogonal array with test result

Symbol Parameter Level 1 Level 2 Level 3
Trigger follower
A N R25 R26.5 R28.5
position
B Fly wheel inertia 100% 200% 300%

Trigger return 0.8219 1.2329 1.6438

C
spring stiffness N/mm N/mm N/mm
Space between

D Trigger & Trigger 0 mm 0.5 mm 1.0 mm

follower

Run. A B C D Trigger
Operation
1 1 1 1 1 Fail
2 1 2 2 2 Fail
3 1 3 3 3 Fail
4 2 1 2 3 Fail
5 2 2 3 1 Fail
6 2 3 1 2 Fail
7 3 1 3 2 Fail
8 3 1 3 Fail
9 3 3 2 1 Fail
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Fig. 7 Relative angle between follower and lock

Fig. 7 oA o]& Aol Hdlz 13 HY &
T £, F5 - 22N FE 71T 2 A F
Gyl a¥ EgAsL Bozted fgsitt o &
D) A3 717 AEE(w) £ EYAL 59
7t d T8 ale] E £ vt thEez o
£RE B2AG FF 717 O Tbe A
AAA Y A, F olF FAol whde] 2 thA
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Table 3. Measurement array with objective function.

< M

~

Run. t (sec) W (radis) | O (degree) f
1 0.000849 -2983.3 66.7743 -169.127
2 0.001026 -3927.2 74.001 -298.173
3 ~0.00016 935.57 81.4744 -12.1198
4 0.001109 -5197.5 68.7445 -396.245
5 ~0.00133 -379.52 69.8167 35.32028

6 0.001271 -3817.5 67.2726 -326.41

7 0.000915 -7674.4 68.6269 -481.903
3 0.001719 -7999.8 80.0001 -1100.16
9 -0.001 -14.367 64.8162 0931214
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Fig. 8 Result of mean value analysis

23 g4 9 g FL4E EA FF
fElsith. a2 2 ¥ge Yz B4 A
Aol £F-E A3,B2,Cl, D3 or A3, B2, C3, D3 o)t}
3zt A3, B2, Cl, D3 & Z=HL nung 9} 2FoE
EA A% Hduo 2oz o Hd Ay 1}
sttt ulgby gGe 7bsAS A3, B2,C3,D3 o|u o]
of Wit Zo 4 Au= g3 gt

67t Azt 2 W] ¢ = 0.0397 sec,

0 =73.6949 °, ET|A 2999 EA A

o] A= 1, = 0.04026 sec,

f =1(0.04026 —0.0397 )x73.6949 x (7176 .1)
=.1533.

t=40.5 ms t=41.8
Fig. 9 Operation of optimized PTB model.

t=39.7 ms
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Fig. 10 Performance of optimized PTB model
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