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Figure 5.1 'Typical EFOR Pareto diagram. (Courtesy of Florida Power & Light.)
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Figure 5.3 Typical system schematic. (Courtesy of Florida Power & Light.)



RCM—Systems Analysis Process

Step 2-1: System boundary definition

Information: Boundary overview Rev. no.: 0 Date: September 10, 1991
Plant: IEC Sayreville Plant ID: IECS
System name: Condenser and air removal System ID: ACC

Analysts: Smith, Worthy

1. Major equipment included:

Fans, tube modules, and all associated ductwork
Vacuum deaerator and associated equipment
Condenser receiver tank

Hogging and two-stage holding air ejectors

2. Primary physical boundaries:

Start with: _

Steam turbine exhaust flange

QOutlet of steam bypass desuperheaters

Inlet side of condensate makeup valves

H.P. steam supply to air removal system
Terminate with:

Condensate outlet of condenser receiver tank

Air vent to atmosphere

3. Caveats of note:

Air removal here refers only to condensate water delivered to suction side of con-
densate pumps (not deaeration of feedwgter).

This system does not include condensate pump.

. Condensate pump minimum flow considers only ejector condenser function, not
condensate pump protection or gland steam condenser function.

Figure 5.4  System boundary definition—overview with typical example. (Courtesy of
Westinghouse.)
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Figure 5.6 Typical system schematic indicating system boundaries. (Courtesy of Florida

Power & Light.)



RCM Methodology—The Systems Analysis Process 71

RCM—Systems Analysis Process

Step 3: System description/functional block diagram

Information: System description Rev. no.: Date:

A Plant: Plant ID:
System name: System ID:
Analysts:

1. Functional description/key parameters

2. Redundancy features

3. Protection features

4. Key instrumentation features (e.g., control)

Figure 5.7 System description form.



RCM—Systems Analysis Process

Step 3: System description/functional block diagram

Information: Functional block diagram | Rev. no.: 0 Date: 5/21/91
Plant: Martin Plant ID: PMR
System name: Turbine System ID: 01
Analysts: JW, GRH
Main steam »| Maintain
CRH steam > Proper CRH &
Flow Path Extraction Steam
; + + i Shaft Torque
Main steam > Convert h u’-t St
HRH steam Energy a >$. eam
AC & DC Power i
Operator input Y
| .
A Coril L L > Status Statui_ nformation
Control Signals
Trip Signals 4 1 v A
— X Trip Signals
ower —=
N Al
Prote;t |; e
AC & DC Power ' > -
CCW e > Produce LO to GENEX
> LO -

LO from GENEX

Figure 5.8 Functional block d;agram

Power & Light.)

form with typical example. (Courtesy of Florida




RCM—Systems Analysis Process

Step 3: System description/functional block diagram

Information: IN/OUT Interfaces Rev. no.: Date:
Plant: Plant ID:
System name: System ID:
Analysts:

1. IN interfaces

2. OUT interfaces

3. Internal OUT/interfaces

Figure 5.9 IN/OUT interfaces form.
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RCM—Systems Analysis Process

Step 3: System description/functional block diagram

Information: System work breakdown structure |Rev.no.: 0 | Date: 9/30/91

Plant: IEC Sayreville Plant ID: IECS

System name: Condenser and air removal System ID: ACC

Analysts: Smith, Worthy

Cooling Subsystem

Noninstrumentation

Vapor ductwork (including expansion joints and rupture disk)
K type tube modules (12) + D (4)

Fan motors—K (12) + D (4)

Fan motor starter—K (12) + D (4)
Fan blade assembly—K (12) + D (4)
Fan gearbox—K (12) + D (4)

Flow valve FV01001 (for 86" damper) (2).

—including inflatable seal
Solenoid valve SV01001 (for 86" damper) (2)
Air offtake header piping

—condenser to condensate receiver tank
Drain piping—vapor ductwork to condensate receiver tank
Vacuum breaker FV01003 i N
Solenoid valve SV01003 for vacuum breaker

Instrumentation

PT-01001 Pressure transmitter + isolation valve (3)
PT-01001 Pressure indicator + isolation valve (local) (1)
TE-01001 Temperature element (2)
TI-01001 Temperature indicator (local) (1)
PS-01010 Pressure switch on gearbox (16)
YS-01010  Vibration switch on gearbox (16)
ZS-01001 Position (limit) switch on 86 damper (4)
—2 open, 2 closed

TE-01011 Temperature element, condenser outlet @ 4/bank (16)
TE-01015 Temperature element, vapor outlet @ L/bank (4)
TE-01003 Temperature element, ambient (2)
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Failure mode

(1) Evident

Under normal conditions, do
the operators know that
something has occurred?

| 1
Yes No
| (2) Safety |
Does this failure mode LN
cause a safety problem? Hidden-failure

Return to the logic tree
to ascertain if the failure
isan A, B, or C.

I I
@ st N|° (3) Outage

Does this failure mode
Safety problem result in a full or partial
outage of the plant?

| |
f r ©

Minor to insignificant
Outage problem economic problem

Figure 5.16 Logic tree analysis structure.
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1 Is the age reliability relationship
(1) for this failure known?

Yes No

If this
relationship can
be determined with
further analysis
then assign ... etc.

2) Are there any applicable | @ |cceee=e-
T.D. tasks?

Yes

Specify T.D. tasks No

(3) | Are there any applicable C.D. tasks?

Yes

Specify C.D. Tasks No

1

(4) Is this a category “D" failure mode?

Yes

(5) Are there any applicable
F.F. tasks?

No

Yes

Specify F.F. tasks No
I
(6) Are any of these tasks effective?

Optional
Yes p l & fs

No-

@) Is this a category C or
D/C failure mode?

(8) Can a design mod eliminate the
Yes failure mode or its effects?

No Yes

Specify T.D/ Accept fly to Design
C.DJF.F. tasks failure risks modification

Elmiira =48 Tacl aalartHan raad man (Denelaned in rooneratinn iith Mieeieeinni Power)
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RCM—Systems Analysis Process

Step 7: Task selection

Information: Comparison—RCM vs. current PM tasks |Rev no.: Date:
Plant: Plant ID:
System name: System ID:
Analysts:
Component
and failure RCM-based task Current task
mode description Freq. description Freq.

S e g s A e 8 A S ey
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RCM—Systems Analysis Process

Step 3: System description/functional block diagram

Information: System work breakdown structure |Rev. no.: 0

Date: 9/30/91

Plant: IEC Sayreville

Plant ID: IECS

System name: Condenser and air removal

System ID: ACC

Analysts: Smith, Worthy

Cooling Subsystem

Noninstrumentation

Vapor ductwork (including expansion joints and rupture disk)
K type tube modules (12) + D (4)

Fan motors—K (12) + D (4)

Fan motor starter—K (12) + D (4)
Fan blade assembly—K (12) + D (4)
Fan gearbox—K (12) + D (4)

Flow valve FV01001 (for 86 damper) (2)

—including inflatable seal
Solenoid valve SV01001 (for 86" damper) (2)
Air offtake header piping

—condenser to condensate receiver tank
Drain piping—vapor ductwork to condensate receiver tank
Vacuum breaker FV01003 -
Solenoid valve SV01003 for vacuum breaker

Instrumentation

PT-01001  Pressure transmitter + isolation valve (3)
PT-01001 Pressure indicator + isolation valve (local) (1)
TE-01001 Temperature element (2)
T1-01001 Temperature indicator (local) (1)
PS-01010 Pressure switch on gearbox (16)
YS-01010 Vibration switch on gearbox (16)
ZS-01001 Position (limit) switch on 86" damper (4)
—2 open, 2 closed

TE-01003  Temperature element, ambient (2)

TE-01011 Temperature element, condenser outlet @ 4/bank (16)
TE-01015 Temperature element, vapor outlet @ U/bank (4)
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RCM—Systems Analysis Process

Step 3: System description/functional block diagram

Information: Equipment history Rev. no.: Date:

Plant: Plant ID:
System name: System ID:
Analysts:

Component Date Failure mode Failure cause

[ T e I e T . I L L
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RCM—Systems Analysis Process

Step 4: Functions/functional failures

Information: Functional failure description Rev. no.: Date:
Plant: Plant ID:
System name: System ID:
Analysts:

Functional Function or functional
Function no. failure no. failure description

Figure 5.12 Function/functional failure form.




