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A Study of environment test for DC-DC Converter of KOMPSAT-2

H.S. Park, S.S. Jang, S.W. Park, ].B. Jang, and J.I. Lee

Korea Aerospace Research Institute

ABSTRACT

DC-DC converter for KOMPSAT-2 has been
developed to meet the converter requirement in
‘the PCU equipment specification. The function
and capability have been verified by the
simulation, functional and environmental test
during the KOMPSAT-2 development period.
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2.1 Random Vibration
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Fig. 1 Random Vibration Level for PCU
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2.2 Thermal Cycling\Thermal Vacuum
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Fig. 2 Temperature Design and Test Limits
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Table 1 The Results of Thermal Vacuum Test
- Bakeout Air Vacyum | Vacuum | Vacuum | Vacuum
Chamber Condition +65 | ‘Ambient | Ambient | Ambient | Ambient | Ambien
+28Vdc VoltagelV} +231 +23654 +236 +236 +23640 +236]
+28Vdc Current{A] - 418 - - 43, -
+545vde Valtege{V] +54|  +53942 +34 +54 +54033 +54
+845vde Current(A] 85| 8505] 89| 48 8480 ]
+15vde Voltage(V] +182]  +14578) +146 +145 +15352 +194
Test [+15Svdc Current{Al 13 1,103 13 137 11 117
Condition {-15Ydc VoitegelV] -182]  -14633 =148 -145 ~15389 ~154
-15vde Current(A] 12 1.2 12 1,28 12 1,28|
Input Power[W] 98874 101,652
Output Power|W] 80.86) 79517 7948, 8R445 61,228 3085
Power Loss{w] 19357 20,424
Efficiency[%] 80042 79908
Capacitor{C22) AN 4848 9383 4301 4556)
Trastarmer(T1) surface 127.38; 4793 6647 7813 4397, 4628
TransformenT1) board 9349 42.06 5388 6038 4345 4619
InductorL3) 104.28! 4542 5397 6817 4343 4809
Snubber resisto{R32) | 1.00E+09 4324 6421 7207 4364 4641
Diode(CR11) 91,52, 4079 5218 5791 a3n 4389
Primary {FET(QE) 8337 39.05) 5181 5183 4339 4614
) xgﬁxgm wisl  an] s am] 4 ss
IC(U3,1644) 4342 6202 6893 4361 46,36
Converter Frame 9684 328 4897 5439 4335 46,13
Capacitor{C22) Board 36.26) 4786 5323 4251 4524
Inductor{i3) Board 8835 4225 5421 6082 4285 4556/
Housing inne/ bottom 3384 4259 4674, 4 Bgf 4442
Capacitor{C22) 3353 3385 4927 47.35 51,02}
Trasformer{T1) surface 3547 3391 4337] 66 63! L
TranstormerT1) board 3618 4545 5001 5283 5748
Inductor(L3)
Snubber resistofR32) 3336, 4481 4343 6264 6846)
DiodefCR11) 3514 4421 4876 51,17 §527}
Redundant{FET(Q6) 3581 4442 4496 4831 5243
(T) {Current Sensing
ResistorA23) 3545 4476 4435 6244 §957]
1C(L3,1644) 3601 44,‘5_8_# 4315 5791 6232
Conveites Frame 3’32 4527 4874 LIAL) 51.36)
|Capacito{ C22) Board 3645 4561 5019 4838 5218]
InductofL3) Board 3609 4528 4383 5302 5752
Housing inner bottom 3473 4579 4807 4239) Mﬂ
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Fig. 5 The Equivalent Model of The DC-DC
Converter before Impregnation
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Fig. 7 The Equivalent Model of The DC-DC Converter
after Impregnation

10.0 JES R SN e

L L - L/ L

405U 4150 425U 4354 4450
time in secs

3% 8 B2 = FET d-s AlSdo|M g
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[1] KARI, KOMPSAT-2 Equipment Specification for
Power Control Unit, K2-SP-440-00.7
[2] KARI, KOMPSAT-2 Components Environmental
Design and Test Specification, K2-SP-330-001.
{31 KARI, KOMPSAT-2 Critical Design Audit for
Electrical Power Subsystem.



