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A development of integrated monitoring and diagnosis system

for marine diesel engine using time-series data
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Abstract: The monitoring and abnormality warning of marine diesel engine are important to take appropriate
responses for safety navigation. If maintenance engineers do not take appropriate response because of diag-
nosis mistakes, it will occur a nasty accident. Therefore, we need integrated monitoring and diagnosis system
for supporting a diagnosis objectively. In this paper, we analyze time-series data which measured by real-time,
monitor the changing of conditions and trends of the analyzed data. Furthermore, we design and implement a
monitoring and diagnosis system for objective supporting of real-time diagnosis. When the integrated monitor-
ing and diagnosis system is adopted, it can help to improve stability of marine diesel engine by providing ab-
normality warning alarm with appropriate responses.
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Figure 1: Process of development for diagnosis system
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Table 1: Creation data of state

o)z} A}

I
High High | < | %% ©dlo]8] % | HH

High < | ®BA deolH #% H
Normal B4 o]y #k N
Low Low | > |[®A dHolg gt | LL

Low > | B4 dolg % L

747



A5 - 4EY -

+ o H|°]E] = Increase, Steady, Decrease™
FE™, o] Al 71A] Fo] Jdt dHlolHE A3t
H

H37E s HlolE

53] Q1% 1A HolEE ol &ali, W} =2
dlo] €= 103 oaé 117“ tﬂoma ]-8-3t}. Table

Table 2: Trend data criteria
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Table 3: Example of making JESS rules

(defrule Al Rule001 "OVERSPEED AIR PRESSURE"

(PRES (name PP0O08) (state LOW))

=> (?resultOutput addResult "PP008" "001" "LOW" "STEADY" (list "RESULT001" "RESULTO002"
"RESULTO003")))

(defrule AI Rule002 "HT WATER NO.Al1 ENGINE OUTLET TEMPERATURE"

(TEMP (name PTO001) (state HIGH))

=> (?resultOutput addResult "PTO001" "002" "HIGH" "STEADY" (list "RESULTO004" "RESULTO005"
"RESULTO006" "RESULTO007" "RESULT008")))

(defrule AI Rule003 "HT WATER NO.A1 ENGINE OUTLET TEMPERATURE"

(TREND (name PT001) (state INCREASE))

(DI (name DI028) (state ?vl))

(DI (name DI024) (state ?7v2))

(DI (name DIO19) (state ?7v3))

(test (not (or (eq ?vl FALSE) (eq ?v2 FALSE) (eq ?v3 FALSE))))

=> (?resultOutput addResult "PT001" "003" "NORMAL" "INCREASE" (list "RESULT004" "RESULT005"
"RESULT006" "RESULT007" "RESULTO008")))
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