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Design of RSS main controller based on small RTOSS51

Meng Wei' Guo Shusheng® Sun Shixian' Zhu Weihong'
(1. Well-tech R&.D institutes, China Oilfield Services Ltd. » Beijing 101149, China; 2. CNOOC Ltd. Zhanjiang, Zhanjiang 524000, China)

Abstract; A down-hole main controller based on MCU is designed for RSS tools (rotary steerable system). The detailed
functions of the main controller, the selection of MCU, hardware design, and the software design based on RTOS
(Real-time Operation System) are introduced. The module utilizes ADUC845 which has a C51 core, and an embedded
RTOS,SMALL RTOS51, which is suitable for C51 MCU, is transplanted to implement all the functions needed with
proper design of the thread tasks and semaphores. The real-time performance meets the requirement too. Experiments

and field applications have proved that this main controller can guarantee steady and stable control of the RSS tool in
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harsh down-hole environment, which proves it has brilliant application prospects.
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void main(void)

{

PLLCON = 0x01;
OSInit();
InitSerial() ;
InitTimer2O) ;
InitADc();
InitSPIO) ;

OSQCreate(SerialDataOut, 14) ;
OSSemCreate ( 0, 1);//Semphone0; the

resource uart

sharing

OSSemCreate(1,0);//Semphonel : the signal to start
the Task of Response

0SSemCreate(2,0) ;//Semphone2: the signal to start
calculate task

0OSSemCreate(3,1);//for flash

0OSSemCreate(4,1);//for EE
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OSTaskCreate(Restart, NULL,0); //Uart receive
OSTaskCreate ( ProcessCmd, NULL, 1 );//
Uart receive
OSTaskCreate ( SPI, NULL, 2 ;//

SPI Communication
OSTaskCreate(Calculate, NULL,3);
OSTaskCreate(RealTime, NULL, 4);//Get the real
time from the RTC
OSTaskCreate(Flash, NULL,5);//Flash operation

}
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