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Research and Realization of EPA Functional Safety Protocol
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(1. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016;
2. Graduate University of Chinese Academy of Sciences, Beijing 100039)

Abstract Some kinds of communication errors occur during the communication process of fieldbus. Applying functional safety on the fieldbus
technology can eliminate some of these errors. This paper describes Ethernet for Plant Automation(EPA) functional safety communication model.
Several measures are used to detect different communication errors, such as time stamp, sequence number and CRC. The message structure of EPA
functional safety protocol layer is presented. The realization process of functional safety protocol layer is depicted.
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3.1 EPA CRC SCM 4
2 EPA EPA
EPA
1P UDP EPA (4 Byte) (2 Byte) (8 Byte) (N Byte)
EPA 4
‘ TYPE ‘ P ‘ UDP EPA APP EPA FSPDU
2 EPA typedef struct
{
3.2 FSPDU USIGN32 ulRelationKey;
EPA (FSPDU) USIGN16 uSequenceNO;
EPA CRC USIGNS aucReserved[2];
(2 Byte) (8 Byte) (N Byte) (4 Byte) long long 1ITimeStamp;
3 FSPDU OCT_STRING oEPASafeDATA[MAX DATA LENGTH];
VEPA_SCM;
typedef unsigned char USIGNS; 4
typedef unsigned short USIGN16; 41
typedef unsigned long  USIGN32; EPA ATMEL AT91R40008 MCU 40008
typedef struct RISC ARM7TDMI MCU
{ 32 bit 256 Kb SRAM
USIGN16 uSequenceNO; 3 16 / 2  UART
USIGN8 aucReserved[2];
long long [ITimeStamp; Flash  AM 29LV800B 512 K> 16 bit
USIGN8 oEPASafeDATA[MAX DATA LENGTH]; EEPROM SST SST
USIGN32 HICRE 29LE010 128 K8 bi
VEPA_FSPDU; it
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const unsigned long CRC32Table[256] =
{
0x00000000, 0x77073096, 0xEEOE612C, 0x990951BA,
0x076DC419, 0x706AF48F, 0xE963A535, 0x9E6495A3, 0xOEDB8832,
0x79DCB8A4, , 0xB3667A2E, 0xC4614AB8, 0x5D681B02, 0x2A 6
6F2B94, 0xB40BBE37, 0xC30C8EA1, 0x5A05DF1B, 0x2D02EF8D ( 180 )
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