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The Development of DSP Based Multi Controller
for Direct Drive Method Turbo Compressor
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ABSTRACT

Turbo compressor needs high speed rotation of impeller in structure, high rated gearbox and conventional
induction motor. This mechanical system increased the moment of inertia and mechanical friction loss. Resently the
study of turbo compressor applied super high speed motor and drive, removing gearbox made its size small and
mechanical friction loss minimum. In this study we tried to develope variable super high speed motor controller,
compressor controller and MMI controller under one DSP based systems for 150Hp, 70,000rpm direct drive Turbo
compressor. It have to do unitification of each controller”s hardware and software. The result of study is applied to
a 150Hp direct turbo compressor and makes it goods.

| 2 & FEHE duE Axde Hgom 2 B
& FHA) AW 35§ JolUaE AAY & 9
HEYEIE 2 FRY 299 GREAG ¥E o Axdel Dp R 4989, AuHe 4o
FALEL A4 984S &AL Pe2 ¢ 2 oo AIHom dodd 2¥L 24 ¢ 4
% HATEEAY Huddole 238 A% leme &g E¢ 37hAY £ ok odY o

C,

HYE I T A A A TS MO HA LAB +Zrelcfetn MAS e AHHXIH O o A
HgAt: 2002 10. 18



FRAGARFATI=EA A6H A6

2 olst fAME A7t Ao #¢d] o
Ach[172]

o]& Ayl AN E 2ud AF7] TEAMNL
g 78 7l&, olE A A% 1& 788 <
HE, 3¢ Aoly] 2 & A& g HA, A
2t 7lgol FFoln. Aol FRoN EE ¢
AoA7les 1&7FE IHE Aoriee] F8 ¥
A71e F9 st

2 =RdAE 2304 Y A7 TN
A3 A FAHAA Agez o HE ¢F719
38 54E& Aeddn, oA deolgd AR
FE71k AA Ao 2y, a2 A
T8 A =31, 3FAAE AgHeld R A
3 33 dehdd miARe g 430 E ol
g &8 deaa o

n. g 2

A FEHA 70,000rpm, 15078 EBE &7
o AA s=do FH& 03] 3 2191
2k aolA BE uig Zo] 19dA FdE ¥
71 19 4%V FHsEA 45" | AE
ot WEHy, 27 ¢572 §4€ e A
AEH d3te ¢F& APsA Aok olgA &
¥ Fle Azdd FFHY] A oA H B
£ FAHEY ol 48 F7E AHEAIL A8
7] AR 22 B3] F7] Yot ojgA A

a3 1. AYTSWA HE 98| PHE
Fig 1. Direct Drive turbo compressor
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Fig 2. MC 150 Compressor performance Map
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Fig 3. MC 150 Turbo compressor Modeling
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Fig 4. Compressor control method

¥ 5% SPEED Ael®x=eo Aoyl FAD =2
dgoelt} SPEED R ol BOV7E $hds] w3
A dEAAE AAsA "ok T A,
ERAA7AFA7IE BEF dAE PI Ao}rio]
ot AFAN7] FEL F7ANY FNAENE A
43t} WEAE AR Y DC AEV) A
o] zreFsl 2dy gk dEs] AeF7]
(30kHz) ot S-dAdo] F¢ Aoj7] Ao}F7](40Hz))
vl Y53 wEoz 1gset o] rEks) sl
A 7ASA A 237 2o

P Pleknivindy)

Tt comm & Ve g
[ St
BOV= AL CLOSE
<

To Sodapanet

38 5 £ 25 Z A7 =gal
Fig 5. Speed Control Mode System modeling

887



VI FARFAETIH=EA] A6 A6

dw =
o TBwt T.=T. 3)

4714 e FHAYelt 214 TF Axd
o ERRAY 9T §719%712 HeAel]
We olgdte] WEvle Aol FHARULT

2.3 DSPE o|&8st & Hof7| #+8

Zt FRE AT F AFE PEA AERE A9
Aejsloj2= & 2z} Aofrjhe] FHAYe] Badg
ot o]& dt=go] ¥ u ojut 2T EYHY F
Hol M F¥agde] dosgrt. dte] DSPel o
B == 59 FTEEHE=E MY 4 Al
o}7]&= DSP, RAM, ROM, AD, DA: FH&ta &
5 /0 gHle]l~+= FPGAZ Fdsld 3=z& 2t
ggleta 74zt M4 71%E O DA dxZ
TAHAY. FYEEE BEde UxE /o9 9
HE 715E 9% AR, A4 AAM A,
PWM 245 9 FUAE o4& oF, &, 7§
AA QEFHe)x o2 &Y, MMISH 93%
UEZEE A% A8LEE4 75l gA=AY

AZEOH]] ZHAME 14 DSP(TMS320VC33)
o} Hgoz wd CPUslA ANEZ3S zud
AE718 AFAA € A, SxA, FU4A
o, MMI ¢ <9424gdy gugdFe FaY
TMS320VC33e TIAMe A 7€ 32BIT Y& 4
3 44 DSPE 32BIT HF453 Qixiel BEL
T4 FA01E Widstn Aok Qa4 EE 150MFLOPS
(Million Floating-Point Operations Per Second)®}
75MIPS(Million Instruction Per Second)e] &%t}
AA LM DSPY Adede o 80%E At
433 Aok ANz TIAA YyoE A% A
o] A& DSPQ TMS320C24x2 AFA7]E 38
sto] A3l oy Be AHdE BFstn B A7
dAE ANEE7 =8 nE AFA o P}
Exct. gAY FHozE I=doly F
3}, A7HE7 9 Aot vddrEdgA 3"
HeEdA #d AHE goled Huz A9
Ao71A vlud AfFFA BQ HoHE BF A}
48T 522 Z A7) SHEE 5L + 3
Aok 3Y 62 B ATE 98 gy FYEEE
HEo] AEAR e

888

a2l 6. SH2BEE B
Fig 6. Control board for Multi~Control
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