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Development of engine room monitoring system complied with IEC 61162-3

intermational standards for ship’s network
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Abstract:  International network standards for SOLAS ship are composed of instrument network that controls
and monitors machine in real time, shipboard control network that controls and monitors system through com-
puter by human and telecommunication network that connects ship and shore. This paper describes develop-
ment of stack for instrument network protocol complied with NMEA 2000 that is IEC 61162-3 international
standards for SOLAS ship and also that of engine room monitoring system using the developed stack.
Developed engine room monitoring system is certified by NMEA according to standards that require to pass
about 1,600 test procedures.

Keywords: IEC 61162-3 standard, Certified NMEA 2000 protocol stack, engine room monitoring system com-
plied with IEC 61162-3
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Figure 1: Configuration of NMEA2000 standards

CAN data frame
Maximum frame length with bit stuffing = 150 bits
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| fiedd fini Data |
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Figure 2: Data format of CAN 2.0B 29 bit ID

29 bit Identifier

PDU . EDP | DP PE PS PGN
Format | Priofity | ype i | gbit shit SA (R
3bit 8bit

DA SA
° 0-239 0-255 0-255 240
PDUL 0-7 o] oy =
1 0-239 - 240
0-255 0-255
GE 16x256
0 | 240-255 S x
0-255 0-255 =4096
PDU2 07 0
GE SA 16x256
128025 g5 0-255 =4096

Figure 3: Relationship between CAN 29 bit ID and
PGN
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Figure 4: One example of address claim
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Table 4: Data structure of fast packet message
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Figure 6: Flow diagram of timer interrupt routine
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DulyTxFlgSel=t &
FlgValidSA=1

FirstaddrClaimFig=0
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(PGN. DA, SA1, &TxData)

Yes, Case &
ValidSA = NewSA

AddiClaimBO928TxPka
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Case 3, No

WaldSh = 5A1
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TxfRequest
(&TxData)
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AddhClamDI250=
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] INDN] (0], derd
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Case 2,Yes

(8TxData}

‘ TaRequest H

TiRequest
{8T4Data)

Flg60928=0 Flaf5240=

- 465240=0
[AddrClaimDt250= AddClaimDI250=
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¥
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RET

Figure 8: Flow diagram of address claim procedure
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PGM 058904 sent requesting PGN 060928 Globally

PGM 060928 recelved,

PGN 126208 Complex Request for PGN 130537 trigger message sent.
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ield 1 - Group Function = 2 --PASSED--
Field 2 - PGN Acknowledged = 130537 --PASSED--
Field 3 - PGN Error Code =1 'A3SED--
Field 4 - Transnission \n(erva\/Prmr\ly Error Code = 0
Field 5 - Parameter Count =0 --PASSED-—

---- TEST PASSED -

--PASSED--

C.3.8.1 Pequest Paraneter Field Support - Handatory Query Support [MANDATORY] - PASS
Test Started At: 02/10/2011 11:04

PGN 053904 sent requesting PGN 080328 Globally

PGN 060928 received.

E 126208 Conplex Request for Received PGN List Group Function received AééEéSEED”

1254&4 T;c‘ewed PN ngtE Group Function received with Sequence 3 —P/
i
---- TEST PASSED -

3.9.1 Request For Address Clain PGN B0928 - 150 Fequests [HANDATORY] - PASS
est Started At: (02/10/2011 11:06

053304 sent reuuestms PGN 060328 Global Iy

050826 received in 2 n

058904 sent request ing PGN DEDBZB Addressed To 104.

060328 re:ewed in 2 msecs. -- PASSED

—-- TEST PASSED -

fDmmooo

C.3.9.2 Request For Address Clain PGN 60928 - Conplex Requests - No Parameters [HANDATORY] - PhSS
Test Started At: 02/10/2011 11:05

PGN 059904 sent requesting PGN 0B0928 Globally

060928 received,

126208 Conplex Request for PGN 050328 sent Glabal ly.

060928 Address Clain received. —PASSE

126208 Conplex Request for PGN 050328 sent Addressed.

060928 Address Clain received. —PASSED—

——- TEST PASSED —-

g

Figure 10: Test results for certifying
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