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Power station maintenance Information system Blueprint
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Close loop Management Cycle
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FMEA and Related Analyses
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Diagram of a typical coal-fired
thermal power station

1. Cooling tower 10. Steam Control valve 19. Superheater
2. Cooling water pump n. High pressure steam turbine 20. Forced draught (draft) fan
3. transmission line (3 phase) 12. Deaerator 21. Reheater
4. Stepup transformer (3-phase) 13. Feed water heater 22. Combustion air intake
5. Electrical generator (3-phase) 14. Coal conveyor 23. Economiser
6. Low pressure steam turbine 15. Coal hopper 24. Air preheater
7- Condensate pump 16. Coal pulveriser 25. Precipitator

B. Surface condenser 17. Boiler steam drum 26. nduced draught (draft) fan

Sur":::::e sl S S 18. Bottom ash hopper 27. Flue gas stack




Function YE

ePredicts the life of a population of
equipment by fitting statistical curves to
life data of a representative sample.

eThe analysis is suited for repairable, non-
repairable equipment.

ePower Generation Reliability

o B M INEHE A, TN AR
IREAFAN °

TEM T AR IRE A RE
HiRe

Data analysis
SE DM

Target H R

eStatistical parameters of Equipment Life

eEstimate the life characteristics such as
the reliability or mean life.

R EE DL B

o RN FF A RFAIE, A A] FE PR BT
P75

Benefits T AA

eScientific quantitively analysis
*Need only small historical failure data to
accurately predict performance
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Case Study Z 4l
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Reliability Block modelling

Function YE A

eReliability modelling is the process of
predicting or understanding the reliability

of a component or system.
e\What-if analysis

« O] SE 1A E2 1R e FHOR B LA,

F R, B RGN R
E2Y

o MR M S o1 Mt

o] S E S

Target H R

eComponent Reliability Relationship
eCritical Reliability Component

o B H. ] FEPE IS R
o KA SEMEZH AT

Benefits IHAA

e Predict a complete system's Reliability,
Availability and Maintainability and Safety
behaviour

e Able to include effects from logistics issues
like spare part provisioning, transport and
manpower
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Heat Exchange system is the worse Performing system
(i.e. high reliability importance)

(SUEMEZRENT)

Reliability Importance vs. Time
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Reliability Importance vs. Time
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Water

Recovery
system

Heat Exchange
system

Distribtuion
water system

Structure
Su pport

At 20000 hours, Reliability is
39%

120000/ \ B # 22 #6224
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Reliability vs. Time
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Electric Motor Gear Box

Relizbility, R(t)=1-F(t)

Baseline case/

= hiEpA
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At 20000 hours, Reliability is
63%
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Electric Motor
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5 years operation simulation
SFin1Th E
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5 years operation simulation
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Strategy (using

RCM) Maintenance Strategy (using RCM)
SR LY ] v e (AR ROM = PARTEEVE Jyef 0o )

mw

Function 1E B Target B TR Benefits {f&A

*Reliability Centred Maintenance *Develop maintenance strategy * Optimal and Safe maintenance
(RCM) use FMEA to determine the based on a structured system strategy

optimal and safe maintenance engineering and risk management e Scientific, Engineering and Risk
strategy. approaoh based

'RCM%% DL ] SEM Oy 23 ] 2228 TR A X\ B & B 7 V= 10e B * Proven internationally best
S TFMEA, DL fG i HA G % %Wﬁ% wmwm
éﬁx&ﬂ% ﬁfﬁﬂ%ﬂ‘%ﬂﬁfrkﬂéﬁﬂ% *Run—to—Failure: HrikMH4i2 éﬁ)& . T/;ICB/JQ/ETF/

5% *Scheduled Failure-Finding . BT 0
Inspections: & HfFs ijL%’ —4%£$ ﬂlz—ljj

25
*Scheduled On—-Condition /A AB/J = IKT :’X,EE
Inspections: MRIE B IEHLIEAT RN
*Scheduled Repair/Replace (PM): &
HI B ¥
*Scheduled Service: TEHIREFE

*Design Change: FTrHJTT
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Failure Mode
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3. K R W

Is the occurrence of a functional failure evident to the operator during the performance of normal
duties?

Does the functional failure or secondary
damage resulting from the functional
failure have a direct adverse effect on
operating safety or other hazardous

results?

F i e
=

Does the functional failure have a
direct adverse effect on operating
capability?

=

EO EE
Evident Evident
Operational Economic

N -

L _J'I -:I )

Does the hidden functional failure or
secondary damage resulting from the
functional failure have a direct adverse
effect on operating safety or other
hazardous results?

=

Does the hidden functional failure
have a direct adverse effect on
operating capability?

=

HO HE
Hidden Hidden
Operational Economic

HS
Hidden Safety
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1. BB ZAINIRE LA

Setting up works before tubes mspections and
maintenance can be carried out Hours

Cool down + cleaning (hour per outage)

Unit run-up (hour per outage)

Permits/plant 1solation (hour per day of outage)
Installation of duct board (per day of outage)
Boarding (hour per day of outage)

Mobilisation mmside the boiler umt (hour per day of
outage)

N2

2. A LIERYSEIR AR

Duration of outages (days)

Total outage hours
Mobihsation (hours)
Usetul time (hours)
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Failure rate for 6 days outages

| -

s
£
£
0
£

o
=
m
LL

1

1.5

ND
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Inspection Interval (years)

Maintenance intervals (vear) 4

0 0.25

0.5 1.5927
1 2.9863

1.5 0.9726
2 9.9544
2.5 19.9088

o

0.25

0.5851
1.0970
2.1940
3.6567
73134

6

(.25

(0.4000
(. 7500
1.5000

2.5000)
5.0000)

ETFREIAG I B AR B TN 0 S 30 2R

~

i/

0.25

0.3039
0.5698
1.1395
1.8992
3.7984

Duration of planned outages

8

0.25

0.2450
0.4594
(0.9188
1.5313
3.0625

9
0.25

0.2052
0.3848
0.7696

0.25

0.1766
0.3311
0.6622
1.1036
2.2072
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5. RIARVAEF IR AT LSFHIT—R - BREAKSK ° 1245
ICHE T XM 48P SR EV R TIR U BIHE T FIXE -

8,000,000
7,000,000
6,000,000
5,000,000
4,000,000
3,000,000
2,000,000

Total Cost ($/year)

1,000,000
D

Frequency (Year)
+0.581201.5

Duration of Qutages
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