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FMEA for Facility Reliability Analysis of A Hydro-power Plant
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Abstract

The significance of hydro-power plant is increasing in its public roles such as
flood control and water supply as well as electric power production. Even if high
level of reliability in facility operation is required, no specific reliability research has
been made. This specifically stems from the lack of technology and research
investments. The eventual goal of this study is to secure a methodology for reliability
analysis of hydro-power plant so that an appropriate decision for operation and
investment can be made. Specific effort was put to develop a reliability model for water
supply system within hydro-power plant. For this study, we briefly examined the
overview of the hydro-power plant including the electric power generation facility
system. We then discussed the facility reliability analysis methodology for hydro-power
plant. Based on rigorous examination of the water supply system and components roles,
we drew major failure modes for each component and examined their effects.

IHE: E'J%l'{f_/i & a7 ///0"— A]k//h’ u3 gy ol 5t ,;J{(y' AL A

Keywords: hydro-power plant, water supply system, reliability, FMEA(failure modes and
effects analysis), FTA(faults tree analysis)
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diff pr. relay difference 1. operating ervor change of maintenance
(DPISO01A) " | 2. control circuit ge O ¢
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N . . inherent
component function failure mode Ozgf;:irgn method of detection compensation
air valve 1. fail to close fail to

2. control circuit o . low pr. alarm(SP001A) | maintenance
(XVO0O01A) 3. operator error backwashing
air valve 1. fail to close ,
(XV002A) 2. control circuit RtY)V Srtl)sle)lsg low pr. alarm(SPO01A)| maintenance
3. operator error b o
1. fail to open
air valve 2. XV003A plugged| fail to . R .
(XV003A) 3. operating error backwashing low pr. alarm(SPO01A)|  maintenance
4. control circuit
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air valve 2. XVO0O3A plugged| fail to differential pr JERUS,
(XVO004A) 3. operating error | backwashing (DPISO01A) maintenance
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air valve 1 fail to close fail to .
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3. control circuit
- Pressure . .
diff- pr. relay| .. 1. operating error fail to detect . :
(DPISO01A) | difference. | o™ ol circuit | diff- pr. maintenance
detector
pr. relay setting pr. | 1. operating error fail Lo detector .
(SPOO1A) | detector | 2. control circuit gf'lllflw or W maintenance
pr. gauge RW pr. et . fail to detector | S . C
(PIOO2A) detector 1. operating error of RW compare with PIG03A maintenance
pr. gauge FW pr. e . fail to detector | | N O 7 . .
(PIO03A) detector 1. operating error of FW compare with PIO02A maintenance
E 4 ME(linse) A&0l T3 FMEA
effect on inherent
component function failure mode system method of detection ?
operation compensation
1. fail to open
air valve 2. XVOO1A plugged| . . . " "
(XVOO1A) RW supply 3 control circuit fail to rinse low pr. alarm(SPO0LA) | maintenance
4. operator error
air valve 1 - fail tf) Cl,(-):_;?- RW supply to -
p 2. control circuit maintenance
(XV002A) 3 - process
. operator error
. 1. fail to close
air valve . R - o .
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. 3. operator error
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pr. relay setting pr. | 1. operating error fail to detector ntenanc
(SPOOTA) detector 2. control circuit of rinse crror maintenance
pr. gauge RW pr. . . rise to operator | . )
(PIO0ZA) detector 1. operating error orror compare with PIO03A maintenance
pr. gauge FW pr. s wrn | TISE tO Operator | 5 : ]
(PI003A) detector 1. operating error orror compare with PI002A maintenance
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