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Pl U MQHANK

NIAGARAMOHAWKPOWER CORPORATION/300 ERIE BOULEVARDWEST, SYRACUSE. N.Y. 13202/TELEPHONE (315) 474-1511

January 25, 1983

Mr . Harold R. Denton
Director, Office of Nuclear
Reactor Regulation

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

In the Matter of
Niagara Mohawk Power Corporation

Nine Mile Point Nuclear Station Unit 2
Docket No. 50-410

Dear Mr. Denton:

Niagara Mohawk Power Corporation hereby tenders its application for an
operating license for Nine Mile Point Nuclear Station Unit 2 in accordance
with 10CFR2.101(a)(2), 10CFR50.30(c)(2), 10CFR73. 55 and 10CFR2. 790. This
submittal consists- of the following:

1, License Application {General Information and Affidavit)-
2. Final Safety Analysis Report-
3. Environmental Report-
4. Physical Security Plan-
5. Certain figures from FSAR Section 6A-

10 copies
(3 originals)

15 sets
20 sets

6 copies
6 sets

Items 4 and 5 are materials for which proprietary status is being requested.
These are being transmitted separately. The Physical Security Plan includes
the Safeguards Contingency Plan. The Guard Training and gualification Plan is
the same as Nine Mile Point Unit 1 and has been approved by the NRC, but not
submitted with this tendering.

Very truly yours,

Enclosures

C. V. Mang
Vice President
Nuclear Licensing & Engineering
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Nine Mile Point Unit 2 FSAR FMEA

SECTION 1

INTRODUCTION

This report documents the failure modes and effects analyses
(FMEA) that were performed on Nine Mile Point Unit 2
balance-of-plant (BOP) and balance-of-plant/nuclear steam
supply system interface (BOP/NSSS) safety-related instrumen-
tation and control (IS<C) and electrical power supply and
d'istribution systems. The objective of the analysis is to
verify that these systems meet the single failure criterion
of IEEE-279-1971, Requirement 4.2, and IEEE-308-1974,
Requirement 4.8. The method of analysis is derived from ap-
plication of IEEE-379 as supplemented by Regulatory
Guide 1.53 The= method described and the detailed results of

'the FMEA are included in this report. A cross-index is
provided between the FMEA and appropriate safety analysis,
figures, and drawings in the Unit 2 FSAR for information. Alist of FMEAs contained in this report is provided in
Appendix A. A list of tables and reference documents is
presented in Table 4-1.
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SECTION 2

SUMMARY

This report verifies that the single-failure criterion of
IEEE-279-1971, Requirement 4.2, and IEEE-308-1974,
Requirement 4.8, have been met in the design of those BOP
and BOP/NSSS safety-related instrumentation and control,
process system active components, and electrical power sup-
ply and distribution systems for which a FMEA has been com-
pleted and included in this report, except for the systems
noted otherwise in the FMEA. The design was evaluated to
determine whether compensating features were available to
ensure the safety function. Where no compensating feature
was identified, the design is being corrected. The FMEAs
will be revised to reflect the compensating feature and/or
corrected design and reported by amendment.

This report documents the failure modes and effects analyses
(FMEA) that were performed on the Unit 2 balance-of-plant
(BOP) and balance-of-plant/nuclear steam supply system in-
terface (BOP/NSSS), safety-related instrumentation and con-
trol (ISC), and electrical power supply and distribution
systems.

Safety functions for each of these systems were identified.
Each failure that could prevent a required safety action has
been considered. A fault tree was then constructed for each
of these systems and analyzed for compliance with the
single-failure criterion. Where single failures that, caused
loss of the system safety function were identified, the
design was evaluated to determine whether compensating
features were available to provide the function. Where no
compensating feature was identified, a syst: em design
modification was initiated, which was in turn analyzed for
compliance. The fault tree was then translated into a
computer-readable format, and a computer was used to confirm
the fault tree analysis. The output of the computer, in-
cluded in this report, is the FMEA which is a detailed
record of each component, of a system analyzed, its mode(s)
of failure considered, the method by which its failure is
detected, and the effect upon the system of its failure.
The FMEA is auditable through the referenced SAR section,
figures, and drawings in the Unit 2 FSAR. A cross-index
between the FMEA and the references is included. Revisions
made to the references after completion of the FMEA will be
examined and reported by amendment.
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At the date of this report, work on the FMEA was ongoing.
Four systems yet to be analyzed are listed in Table 4-1.
The FMEA of these systems will be reported by amendment.
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SECTION 3"

DEFINITIONS

The following definitions establish the meanings of words in
the context of their use in this report:

Failure Termination of the ability of an item to perform
its required function.

Detectable Failure Failures that will be identified through
periodic testing or will be revealed by alarm or anomalous
indication. Component failures which are detected at the
channel or system level are detectable failures'

erator Error A single incorrect or omitted action by a
human operator attempting to perform a safety-related
manipulation.

Periodic Test Test performed at scheduled intervals to
detect failures and verify operability.
Protective Action The initiation of a signal or operation
of equipment within the protection system or protective
action system for the purpose of accomplishing a protective
function in response to a station condition having reached a
limit specified in the design basis.

1. Protective action at the channel level is the
initiation of a signal by a single channel when the
sensed variable or variables reaches a specified
limit.

2. Protective action at, the system level is the
operation of sufficient actuated equipment
including the appropriate auxiliary supporting
features to accomplish a protective function.
Examples of protective actions at the system level
are: rapid insertion of control rods, closing of
primary containment isolation valves, and operation
of core spray.

Protection S stem The electrical and mechanical devices
(from measured process variables to protective action system
input terminals) involved in generating those signals
associated with the protective functions. These signals
include those that initiate reactor trip, engineered safety
features (for example, primary containment isolation, core

3-1
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spray, safety injection, pressure reduction, and air
cleaning) and auxiliary supporting features.

Protective Action S stem The electrical and mechanical
equipment (from the protection system output to and
including the actuated equipment-to-process coupling) that
performs a protective action when it receives 'a signal from
the protection system.

Protective Function The completion of those protective
actions at the system level required to maintain plant
condition within the allowable limits established for a
design basis event (for example, reduce power, isolate
primary containment, or cool the core) ~

Safet s stem The collection of systems required to ensure:

The integrity of the reactor coolant pressure
boundary.

2

3.

The capability to shut down the reactor and
maintain it in a safe shutdown condition.

The capability to prevent or mitigate the
consequences of accidents that could result in
potential offsite exposures comparable to guideline
exposures of 10CFR100.

I

3-2



Nine Mile Point Unit 2 FSAR FMEA

SECTION 4

DESCRIPTION OF ANALYSIS

4.1 PURPOSE

The purpose of the analysis was 1) to identify all component
failures that could defeat the protective function, 2) to
verify that such failures are detectable, and 3) to verify
that the systems comply with the single-failure criterion.
4 ' SCOPE

The scope of the analysis was as follows:

2.

The FMEA has been performed down to the component
level. As used here, components are such items as
coils, switches, and relay contacts, fuses, and
transformers. As a result, the failure mechanisms
are fundamental, and have been classified into two
categories: mechanical and electrical. Mechanical
covers such causes as dirt, heat, moisture,
vibration, and corrosion. 'Electrical'overs such
causes as open circuit, short circuit,
interference, i.e., noise, electromagnetic
coupling, and grounding. Passive component
failures are not included in this -analysis. Pas-
sive component failures include failures of pipes,
tanks, air accumulators, heat exchangers, air
cooling coils, cable, and cable trays.

The systems analyzed were the BOP and BOP/NSSS por-
tions of safety-related IRC and electrical power
systems, including protective systems, systems ac-
tuated or controlled by protective systems, and
auxiliary or supporting systems that must be opera-
ble for the protective systems and systems actuated
to perform their safety-related functions.

The scope of the emergency core cooling system
(ECCS) FMEAs of Appendix A was limited to verifying
that the independence of these diverse and redun-
dant systems is maintained for the BOP active com-
ponents and essential interfaces between the BOP
and NSSS.

The list of analyzed systems and reference
documents is presented in Table 4-1. Safety
analyses may be found in the FSAR paragraphs
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listed. Appropriate piping and instrumentation
diagrams (PEcIDs) and control logic can be found in
the FSAR figures listed. The referenced elementary
diagrams for each system and one-line diagrams can
be found in the drawing package (FSAR
Section 1.7.1).

4.3 METHOD

The method of analysis used was a combination of fault tree
construction and computer programmed failure analysis as
follows:

Each safety related system and/or function was
identified.

2. Using the system description, flow diagrams, logic
diagrams, elementary diagrams, one-line diagrams,
and piping and .instrument diagrams, the logical
sequence of component failures required to cause
the failure of the safety-related system and/or
function was established.

3. For each system, a fault tree sketch was drawn.
The single most undesired event or failed state,
called the top event, was the starting point.
Failure events that lead directly to the top event
and their logic gates (ice., AND, OR) form the next
lower level of the fault tree. For each of these
failure events, a branch of the fault tree was
created which consisted of actuated components (for
example, circuit breaker, pump, valve) and the
process repeated, defining the next 1'ower levels of
failures leading directly to the failures defined
in the previous step. This process was repeated to
a fundamental fault event, which is established as
one that would not be dissected further. In this
study, fundamental faults stopped with a coil,
contact, fuse, operator error, or source of protec-
tive action (for example, signal sensor).

All paths or routes for each fault tree sketch were
next examined for any single component failures
leading to the top event. Where a single failure
that caused a loss of the system safety function
was identified, the design was evaluated to deter-
mine whether compensating features were available
to provide the function. Where no compensating
feature was identified, a system design
modification was initiated. When the modification
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was available, the system fault tree was then
revised 'a'ccordingly and reexamined.

A "failure detectability" code, the method of
failed component detection, was determined for each
event. There are two categories of failure
detection:

a. Detectable

(l) Annunciator in the main control room.

(2) Indicating light in main control room.

(3) Periodic test.

(4) Analog indication.

(5) Periodic inspection.

b. Nondetectable

(1) Undetectable.

(2) More devices must fail to be detectable.

When "periodic test" is listed for method of
failure detection, the circuit has been checked to
ensure that: such a test is practical; there are
methods to initiate equipment operation, if needed;
there are indications of successful operation; andif test equipment is used, there are provisions for
connecting it.
The periodic test identifies the existence of a
failure. Troubleshooting may be required to iden-
tify the exact point of a failure. Periodic in-
spection is performed at scheduled intervals to
detect failures and verify operability. The
detectability of failures is implicit in the ap-
plication of the single-failure criterion. Detect-
ability is a function of the system design and the
specified test. An objective in an analysis of
these systems was to identify nondetectable
failures. Whenever it was determined that a par-
ticular component failure would be detected by
Category b (1 or 2), a system redesign was
initiated so that all failures are detectable.
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6. Each gate and component failure was coded in
computer-readable words; the fault tree description
was processed with a preprogrammed computer code.
A computer program was used to examine the fault
tree for any single component failures leading to
the top event.

7. The detailed results of the fault tree analysis is
the FMEA. All FMEAs are included in Appendix A of
this report in computer output format. The FMEA is
a permanent record of the analyses.

4 ' STATUS

Work on the FMEA is ongoing as of the date of this report.
Additional FMEAs that are forthcoming are denoted in
Table 4-1, "FMEA in Progress." FMEAs for these systems are
expected to be completed by mid-1983. All changes to sys-
tems previously analyzed will be reexamined, and the results
will be incorporated in an amendment.
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TABLE 4-1

LIST OF SYSTEMS FOR FSAR/FMEA AND REFERENCE DOCUMENTS

FMEA
Name of System

S stem Code

FSAR
Section

No.

PCID
FSAR

Figure
No

Logic
FSAR

Figure
No Elementar Dia ram Revision No. 4 i~

One-Line Diagram
Revision No.<e)=

3-1 Main steam system (MSS) 6.2 4 3 3 10.1-3 7 3-12
7 3-13
7 3-15

6MSS08-4
7MSS14-2
7MSS18-2

6MSS20-3
7MSS15-2
7MSS19-2

7MSS10-2
7MSS16-2
7MSS20-2

7MSS13-2
7MSS17-2
7MSS21-2

8-9 Standby diesel generator
fuel (EGF)

6-1 Feedwater system (FWS)

9543
732.1

9 5-40 9 5-41

6 2 4 3.3 10 1-6 10 4-11 6FWS07-2

6EGF01-3
7EGF03-1

6EGF02-3 6EGF03-3 7EGF02-1

9-1 Reactor building closed
loop cooling water (CCP)

922362433 9 2-3 9 2-4 6CCP11-4 'CCP13-4 6CCP16-3 6CCP17-3
6CCP18-3 6CCP19-3 6CCP21-2 6CCP22-2
7CCPO7-2 11ISCO1-3 11ISCO2-3 11ISCO4-3

11ISC05-1 11ISC06-1

9-10

12-1

Service water system
(SWP)

Instrument air
system (IAS)

9-2.1 3
73 2.1
9.2.5.3 1

9 3 1~1 ~ 3
6;2.4.3.3

9 2-1

9 3-1

9 2-2

9 3-2

5SWPO1-5
5SWPOS-5
5SWPO9-4
5ENS21-4
6SWP07-5
6SWP1 1-4
6SWP16-4
6SWP20-4
6SWP24-4
6SWP32-2
6SWP36-2
6SWP40-1
7SWP15-3

1 1ISC04-3

7IAS01-4
7IAS07-4

5SWPO2-5
5SWPO6-5
5SWP10-4
5ENS22-4
6SWP08-4
6SWP12-4
6SWP17-5
6SWP21-2
6SWP25-4
6SWP33-2
6SWP37-2
7SWP03-3
7SWP17-3

7IAS02-4
7IAS08-4

5SWPO3-5
5SWPO7-4
5SWP11-4

- 6SWP01-4
6SWP09-3
6SWP13-4
6SWP18-4
6SWP22-2
6SWP26-4
6SWP34-2
6SWP38-1
7SWP04-3
7CCP01-2

7IAS03-4
7IAS09-1

5SWPO4-5
5SWPO8-4
5SWP 1 2-4
6SWP06-5
6SWP10-3
6SWP14-4
6SWP19-4
6SWP23-2
6SWP27-3
6SWP35-2
6SWP39- 1

7SWP08-3
1 1ISCO2-3

7IAS04-4

12-2 Service air system (SAS) 6 2.4.3.3 9.3-1 9 3-2 NONE

12-4 Standby diesel generator
air startup (EGA) <»

9.5 6.5
7 3.21

.9 5-40 9 5-41 6EGAO 1-3
1 1EGA03-1

6EGA02-3 11EGA01-1 11EGA02-1

12-9 Breathing air (AAS) <30 93 ~ 13362433 9 3-3 9 3-4 7AAS01-1
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TABLE 4-1 (Cont)

Name of System
S stem Code

FSAR
Section

No

PSID
FSAR

Figure
No.

Logic
FSAR

Figure
No Elemenea~roia ram Revision No. «e

One-Line Diagram
Revision No «>

15-1 Fire protection water
(FPW)

6.2 4.3 3 9 5-1 9 5-4a 7FPW04-1 7FPW05-1 11ISC02-3

22-1 Reactor building venti-
lation (HVR)

9 4.23
7321 9 4-8 9 4-9 6HVR01-7

6HVR13-5
6HVR17-5
6HVR21-5
6HVR25-5
6HVR30-1
7HVR02-7
7HVR09-4

6HVR02-7
6HVR14-5
6HVR18-5
6HVR22-5
6HVR26-5
6EJS05-5
7HVR05=4
7HVR10-1

6HVR1 1-5
6HVR15-5
6HVR19-5
6HVR23-5
6HVR27-5
6SWP05-5
7HVR06-5
7SWP10-2

6HVR12-5
6HVR16-5
6HVR20-5
6HVR24-5
6HVR29-1
7HVR01-7
7HVR08-4

22-7 Diesel generator build-
ing ventilation (HVP)

9 4.6.3
7.3 2.1

9 4-15 9 4-16 6HVPO 1-5
7HVP01-4
5ENS22-4

6 HVPO 2-5
7HVP02-4

6HVP03-5
7HVP03-4

6HVP06-1
5ENS21-4

22-8 Yard structure venti-
lation (HVY)

9.4 7 3
73.21

9. 4-2 9. 4-17 6HVY12-1 6HVY13-1 7HVY08-2

22-9

22-12

Control building air-
conditioning (HVC)

Control building chilled
water (HVK)

9 413
73.2 1

644.1

9.4 10.1.3
7.321

9 4-1

9. 4-1

9 4-4
9 4-5
9. 4-6
9 4-7

9. 4-20

6HVC01-6
6HVC06-4
6HVC12-3
7HVC03-5
7HVC15-3
7HVK01-4

6HVK01-4
6HVC01-6
6SWP28-4

6HVC02-6
6HVC09-6
6HVC13-4
7HVC04-5
7HVC19-4
7SWP05-3

6HVK02-3
6HVC02-6
7HVK02-3

6HVC03-6
6HVC10-5
7HVC01-5
7HVC05-6
7HVC20-1
7SWP16-4

6HVK03-3
6EJS05-5

6HVC04-5
6HVC1 1-5
7HVC02-5
7HVC08-6
7HVC22- 1

7SWP18-2

6HVK04-2
6SWP16-4

22-23 Primary containment
purge (CPS)

9.423
6 243.3

9 4-8 9 4-9 7CPS01-6 7CPS02-5
11ISC01-3 11ISC03-3

7CPS03-5 7CPS06-3

23-6 Reactor building floor
drains (DFR)

9.333
6.2433

9.3-9 9 3-13 6DFR07-5 6DFR11-5 7DFR06-2 7ISC01-2
11ISC01-3 11ISC02-3 11ISC03-3 11ISC04-3

BYS Battery system (BYS) 8 3 2 1 2 NONE ICA-4
ICM-5
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TABLE 4-1 (Cont)

Name of System
S stem Code

FSAR
Section

No

PSID
FSAR

Figure
No.

Logic
FSAR

Figure
No. Elementar Diacram Revision No.<i>

One-Line Diagram
Revision No.<»

24-9. 1 Standby station service
supply breakers (ENS)

83.12 8.3-5 SENS02-8
5 ENS 0 8-7
5ENS1 3-7
5ENS17-7
5EJS01-7
5CSL01-3
SRHS02-3
5SWP01-5
5SWP06-5
SSWP1 1-4
8ENS0 2-7
BEJS02-5

5ENS03-8
SENS09-7
5ENS14-5
5ENS18-5
SEJS02-6
5SFCO 1-4
SRHS03-3
SSWP02-5
SSWP07-5
SSWP12-4
BENS03-7

5ENS05-8
5ENS11-6
5ENS15-6
5ENS1 9-4
5EJS03-6
SSFC02-4
5RHS04-1
5swP03-5
5SWP09-4
SswP17-3
BENS04-7

SENS07-8
5ENS12-6
5ENS16-6
5ENS20-4
5EJS04-6
SRHS01-3
5RHSOS-1
SSWPOS-5
.5SWP10-4
BENS01-7
8EJS01-5

1D-7
1Q-5
1R-5

24-9.2 Standby diesel generator 8.3. 1.2
protection (EGP)

8. 3-5 SEGP01-7
5EGPOB-6
5ENSOB-7
5ENS14-5
5ENS2 1-4
BEGP 04-5
BEGPOB-6

SEGP03-6
5ENS02-8
5ENS09-7
SENS15-6
5ENS22-4
BEGPOS-5
8EGP09-1

SEGPO5-7
SENS03-8
5ENS1 1-6
5ENS16-6
BEGP01-6
BEGP06-6
BEGP10-1

SEGP06-7
SENS07-8
SENS12-6
5ENS18-5
BEGP03-6
8 EGP07-5
BSYD01-4

1D-7
1Q-5
1R-5

24-9.3 Standby diesel generator
protection (EGS)

24-9.4 Emergency bus load
sequencing

8 3,1.2
9.5 83

83.12

9 5-40 8- 3-5

Bs 3-5

SEGP01-7
BEGP01-3
BEGS01-3

SENSOS-8
5ENS14-5
5ENS22-4
SRHS03-3
SSFC02-4
5SWP05-5
SSWP10-4
BENS01-7

SEGP03-6
BEGP02-3
BEGS02-3

SENS07-7
5ENS15-6
5CSL01-3
5RHS04-1
SSWP01-5
5SWP06-5
5SWP11-4
8ENS02-7

SENS21-4
8 EGPOS-5

SENSOB-4
5ENS18-5
5RHS01-3
5RHSOS-1
5SWP02-5
SSWP07-4
SSWP12-4

SENS22-4
BEGPOB-6

5ENS09-7
5ENS21-4
5RHS02-3
5SFC01-4
SSWP03-5
SSWP09-4
7SWP17-3

1D-7
1Q-5
1R-5

24-9.5 600-V ac emergency
power (EJS) <ii 83412

8 3-5 5EJS01-7
6EJS01-5
6EJSOS-5

SE JS02-6
6 EJS02-5
7 EJS03-1

SEJS03-6
6EJS03-5
BEJS01-5

SEJS04-6 1D-7 1Z-6 1AQ-3 lAR-3
6EJS04-5 1AS-1 1AT-3 1AU-3 1AV-3
BFVS02-5 1AW-3 1AX-3 1AY-3 1CB-4

1CC-3

25-1 Reactor coolant recir- 6. 2.4.3.3 5.4-2
culation (RCS)

5RCS1 1-1
SRCS15-1

5RCS12-1
SRCS16-1

5RCS13-1
SRCS17-1

SRCS14-1 1J-4
SRCS18-1

3 of 5
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TABLE 4-1 (Cont)

FMEA

26-3

Name of System
S stem Code

Reactor water cleanup
(WCS)

FSAR
Section

No

PSID
FSAR

Figure
No

6 2433 54-16

Logic
FSAR

Figure
No Elementar Dia ram Revision No. « ~

6WCS03-5 6WCS11-5

One-Line Diagram
Revision No.<»

27-4

27-5

High pressure core spray
(CSH)

Low pressure core spray
(CSL)

6 2 4.3.3
7 321
6.3 25
7321
6.2.4.3.3
6.3 2.5

6 3-1

6 3-4

6CSH01-3 6CSH02-3 6CSH03-3 6CSH04-3
6CSH05-3

5CSL01-3 6CSL01-3 6CSL02-3 6CSL03-3

27-6 Reactor core isolation
cooling (ICS)

6 2.4.3 3 5.4-9 6ICS02-2 6ICS03-1 6ICS04-1 11ICS02-2
11ISC05-2 11ISC10-1 11ISC11-1 11ISC13-1

27-7

27-13

Residual heat removal

DBA hydrogen recombiner
(HCS)

6.2 2.3-3
6 2433
6.3 2-57321

6. 2.5.3.4
6.24337321

5 4-13

6. 2-72 6. 2-82

5RHS01-3
SRHS05-1
6RHS04-2
6RHS08-2
6RHS12-2
6RHS1 6-2
6RHS20-2
6RHS24-2
6RHS28-1
6RHS32-1
6RHS36-1
6RHS40-1

6HSCO 1-4
6HCS05-5
6HCS09-3
7HCS04-2

SRHS02-3
6RHS01-2
6RHS05-2
6RHS09-2
6RHS13-2
6RHS17-2
6RHS21-2
6RHS25-2
6RHS29-1
6RHS33-1
6RHS37-1
6RHS41-1

6HCS02-5
6HCS06-5
6HCS10-3

SRHS03-3
6RHS02-2
6RHS06-2
6RHS10-2
6RHS14-2
6RHS18-2
6RHS22-2
6RHS26-2
6RHS30- 1

6RHS34-1
6RHS38-1
6RHS42-1

6HCS03-5
6HCS07-3
6HCS11-3

SRHS04-1
6RHS03-2
6RHS07-2
6RHS11-2
6RHS15-2
6RHS19-2
6RHS23-2
6RHS27-1
6RHS31-1
6RHS35-1
6RHS39-1
6 SWP25-4

6HCS04-5
6HCS08-3
7HCS01-3

27-15 Standby gas treatment
system (GTS)

651.37321 9. 4-8 6. 5-,2 6GTS01-4
6GTS05-4
7HVR10-1

6GTS02-4
7GTSO 1-3

6GTS03-4
7GTS0 2-3

6GTS04-4
7GTS03-3

27-16 Standby liquid control
(SLS)

27-19 Containment isolation
(ISC)

9 3.53
6.2 4.3.3

624.33
73 2.1

9 3-17

6 2-40

6SLS01-3 6SLS02-3 6SLS03-3

7ISC01-2 11ISC01-3 11ISC02-3 11ISC03-3
11ISC04-3 11ISC05-1 11ISC06-1
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, TABLE 4-1 (Cont)

FMEA

32-9

Name of System
S stem Code

Reactor building equip-
ment drains (DER)

FSAR
Section

No.

9 3.3.362433

PCID
PSAR

Figure
No.

Logic
FSAR

Figure
No.

9 3-9 9 3-13 6DERO 1-3
1 1ISC04-3

6DER02-4 7DER03-2 11ISC02-3

Elementar Dia ram Revision No. « >

One-Line Diagram
Revision No. «>

33-1 Containment leakage
monitoring (LMS)

6 2.4 3.3 6.2-73 7LHS02-2 11ISC02-3 11ISC04-3

33-2 Containment atmosphere
monitoring (CMS) « ~

62.433
6.2.5.3.4

6 2-71 6.2-61 7CHS01-3
7CHS05-5
7CHS09-4
7CMS13-2
7CMS18-2
7CMS22-1

7CHS02-3
7CHS06-4
7CHS10-4
7CHS15-2
7CHS19-2
7CMS23-1

7CMS03-4
7CMS07-4
7CHS11-4
7CMS16-2
7CMS20-2

7CHS04- 4
7CMS08-4
7CMS12-4
7CHS17-2
7CHS21-1

34-2 Spent fuel pool cooling
and cleanup (SFC)

9.1.3.3 9 1-5 9 1-6 5SPC01-4
6CCP07-4
7SFC09-2

5SFC02-4
6CCP09-4
7SPC10-2

5ENS2 1-4
7SFC01-4

5ENS22-4 1Q-5
7SPC02-4 1R-5

RMS Radiation monitoring
system (RHS) ~»

SCH 120-V ac emergency
power (SCM) «>

11 53

8312

(Later)

(Later)

UPS Uninterruptible power 8.3.1.2
supply (UPS) <» (Later)

«iPrefix elementary diagram numbers with 12177-ESK--
«~Prefix one-line diagram numbers with 12177-EE-.
<»Included in PMEA 27-19.
<~>PMEA 24-9.5 (600-V ac emergency power) shows the failures that will cause loss of particular

600-V load and motor control centers. The components of other systems that are affected
by these failures can be identified by reviewing Appendix B.

r»FMEA in progress.
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SECTION 5

FINDINGS

1. The analysis disclosed instances where the
single-failure criterion was not met. In all cases, ex-
cept for those reported below, the systems were
redesigned to conform to the single-failure criterion.
A FMEA of the redesigned systems confirmed compliance.
The systems described below were found to be out, of con-
formance and the design was evaluated to determine
whether compensating features were available to provide
the function. Nhere no compensating feature was
identified, the design is being corrected.

2. A single failure was identified in the diesel building
ventilation system (HVP), (FMEA 22-7, sheet 2). One
tornado damper, 2HVP*DMP13, provides tornado protection
for all three diesel generator control rooms. A postu-
lated failure of this damper to close on demand, which
is detectable by periodic inspection, would result in
loss of tornado protection to all three diesel generator
control rooms. The design is being corrected by the ad-
dition of another tornado damper in series, with
2HVP*DMP13. The FMEA will be revised to reflect the
corrected design.

3. The control building air conditioning system (HVC)
(FMEA-22-9) was analyzed and 16 single failures were
identified in FMEA 22-9 (sheets 1, 3, 5, 6, 8, 9, 10,
11, 21, and 70) relating to three design problems: ca-
ble chase ventilation, tornado protection, and
habitability.
a ~ Single-sectioned backdraft dampers 2HVC*DMP80 and

2HVC*DMP82 and single-sectioned fire dampers
2HVC*DMPF40, 2HVC*DMPF66, 2HVC*DMPF97,
2HVC*DMPF184, 2HVC*DMPF220, 2HVC*DMPF120, and
2HVC*DMPF173 are identified as single failures on
FMEA 22-9, Sheets 1, 3, 6, 8, 9, and 10. These
dampers are located in ductwork that provides es-
sential ventilation for a cable chase that contains
Division II and III .cable. A postulated failure of
any one of these dampers to remain in the open
position, which is detectable by periodic
inspection, would allow the temperature within the
cable chase to increase, potentially degrading both
Division II and III cables and associated
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safety-related loads. A design will be provided to
correct this issue.

b. Tornado dampers 2HVC*DMP4, 2HVC*DMP9, and
2HVC*DMP22 and normally closed tornado-proof air
damper 2HVC*AOD142 are identified as single
failures on FMEA 22-9 Sheets 11, 21, and 70. Each
damper provides tornado protection for areas common
to more than one division of safety. A postulated
failure of any one of the tornado dampers to close
on demand or the tornado-proof air damper to remain
closed, . which is detectable by periodic inspection
or periodic test, respectively, would allow "a tor-
nado to damage more than one division of
safety-related equipment. The design is being cor-
rected with the addition of a tornado damper in
series with the existing damper at each damper's
location. The FMEA will be revised to reflect the

. corrected design.

c ~ Two single-sectioned fire dampers 2HVC*DMPF83 and
2HVC*DMPF91 are identified as single failures on
FMEA 22-9 Sheet 5. 2HVC*DMPF83 and 2HVC*DMPF91 are
located in ductwork that supplies filtered outside
air to the relay room and to the control room,
respectively. A postulated failure of either fire
damper to remain in the open position, which is
detectable by periodic inspection, would result in
the loss of the respective room's p'ositive pressure
system. Loss of either room's positive pressure
would degrade the habitability system. The design
is being corrected with the replacement of these
fire dampers with multi-sectioned fire dampers.
The-sections of these fire dampers will be indepen-
dent so that for either damper if one section fails
closed, the remaining damper section is capable of
passing 100 percent of the required air flow. The
FMEA will be revised to reflect the corrected
design.

4. Single failure of the SGTS decay heat removal function
was identified in FMEA 27-15. A low flow air bleed sys-
tem is provided to remove decay heat from the charcoalfilter adsorbers, its operation depends on being able

to'nitiateand to maintain air flow through the inlet of
one filter train to the other -redundant filter train
discharge fan and discharge valve. Assuming a single
failure of any active component identified in FMEA 27-15
air flow for. decay heat removal cannot be maintained.
This will cause loss of decay heat removal function for
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the SGTS. Any consequence of this loss cannot be
isolated from the remaining filter train which must run
continuously during a LOCA to maintain negative pressure
in the reactor, building.
A design will be provided to correct this issue. The
FMEA will be revised following implementation of the
corrective action and reissue of the drawings.
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SECTION 6

CONCLUSIONS

It has been verified that the single-failure criterion of
IEEE-279-1971, Requirement 4.2 and IEEE-308-1974,
Requirement 4.8, are met, in the design of those BOP and
BOP/NSSS safety-related IGC and electrical power systems for
which an FMEA has been completed and included herein except
in the case of the diesel generator building ventilation,
control building air conditioning, and standby gas treatment
system described in Section 5.

Revisions to the designs identified in Section 5 will be
provided in an amendment. The FMEA will be revised fol-
lowing implementation of the corrective action and reissue
of the drawings.
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APPENDIX A

LIST OF FMEAs CONTAINED IN APPENDIX A

FMEA Name of S stem

3-1

6-1

8-9

9-1

Main Steam System

Feedwater System

Standby Diesel Generator Fuel

Reactor Building Closed Loop Cooling
Water

9-10

12-1

12-2

12-4

12-9

15-1

22-1

22-7

22-8

22-9

Service Hater System

Instrument Air System

Service Air System [Part of Containment
Isolation FMEA No. 27-19]

Standby Diesel Generator Air Startup

Breathing Air
[Part of Containment Isolation
FMEA No. 27-19]

Fire Protection Water

Reactor Building Ventilation
Diesel Generator Building Ventilation
Yard Structure Ventilation
Control Building Air Conditioning

22-12 Control Building Chilled Water

22-23 Primary Containment Purge

23-6 Reactor Building Floor Drains

BYS Battery System

24-9.1 Standby Station Service Supply Breakers

24-9.2 Standby Diesel Generator Protection
A-i
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LIST OF FMEAs CONTAINED IN APPENDIX A (Cont)

FMEA Name of S stem

24-9.3 Standby Diesel Generator Protection

24-9.4 Emergency Bus Load Sequencing

24-9.5 600-V AC Emergency Power

25-1

26-3

27-4

27-5

27-6

Reactor Coolant Recirculation

Reactor Water Cleanup

High Pressure Core Spray

Low Pressure Core Spray

Reactor Core .Isolation Cooling Contain-
ment Isolation Function

27-7 Residual Heat Removal Short-Term LOCA,
Long-Term LOCA, and Transient Safety
Functions

27-7 Residual Heat Removal Containment Iso-
lation Function

27-13 DBA Hydrogen Recombiner

27-15 Standby Gas Treatment System

27-16 Standby Liquid Control

27-19 Containment Isolation
32-9

33-1

34-2

Reactor Building Equipment Drains

Containment Leakage Monitoring

Spent Fuel Pool Cooling and Cleanup
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APPENDIX A

FAILURE MODES AND EFFECTS ANAIYSIS

Explanation of Column Headings

1. FTSK — The identifying page number of the
computer-generated fault tree that, was constructed from
the data input, to the FMEA computer program.

2. Component Identifier — The computer readable identifier
for the device analyzed. (Although the term "component"
is used, it may refer to an assembly, module, single
operator error, or component.)

3. Component and Failure Mode — The name of the device andits particular fai lure mode. The same equipment mark
number used throughout engineering and design drawings
and for procurement is provided.

4. Method of Failure Detection — One of the five failure
detection methods determined for the device.

5. Effect on System — The notation None is used when mul-
tiple failures must occur before protective action is
prevented. When "None" appears, the failure of the com-
ponent, alone does not prevent protective action should
such need arise.

6. Other Remarks — Single failure
component whose failure leads to
the single-failure criterion:
most undesired event occurs upon
component.

This notation denotes a
a noncompliance with
i.e., the system's top

the failure of a single
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FTSK CO!!POHENT
IDENTIFIER

««««««Wf «««««i««««

3-1 -BB 62176083

COH? CilEHT AHD tlETHCD OF EFFECT ON SYSTEII OTHER REtlARHS
FAXLURE IIODE FAILURE DETECTION

««i«««««««««««««« «««««««««««««««««««««««% «««««««««««««««««««««««««««««««««««% %«««««««««««««««««««««««««
i

ZllSS«! IOVlll OPENTQS-2!ISSHll PERIODIC TEST
COHTACT 17
FAILS OPEN

3-1 -BB 62)96083 822-H56B
CCNTACT RZ
FAILS CPEH

3-1 -BB 62186083 EXCESS TORQUE PERIODIC TEST

PERIODIC TEST

Zt tSS«tlOVlll OPEtt

2t!SS«IIOVlll OPEN

3-1 -BB 622060S3

3-1 -CO 62216083

3-1 -CD 62226083

8 c. 2 -H56B COIL
EhERGXZEO

B22-S5 CONTACT 6
FAILS CPEtt

3 1 2tlSSB10
COi"!TACT TZ
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

Zt!SS«t!OVlll OPEN

2t!SS«HOV111 0?EN

2HSS«HGVlll OPEH

3-1 -H

3-1 -C

60506c.03

60516203

OZC-Zt!SSH07 COIL
FAILS OPEN

tt20-Zt!SSil07
COIL ENERGIZED
BY A SHORT

PERIODIC TEST

PERIODIC TEST

2HSS«t!OV208 HAIN STEAtl
CUTBOARD DRAIN VALVE OPEN

ZIISS«'IIOV208 HAIN STEAN
CUTBOAPD GRAIH VALVE OPEN

3-1 -H 605c26203 R20-ZHSStt07
CONTACT 9
FAILS OPEN

PERXODIC TEST ZIISS«t!OV208 HAXH STEAtl
CUTBOARD . DRAIN VALVE OPEN

3-1 -X

3-1 -X

3-1 -C

3-1 -C
3-1 -Y

3-1 -H

3-1 -H

60536201

60506201

60556203

60566202

60576203

60586203

3A-2tSSH07 FUSE
FAILS 0?EN

2! ISSiH07 575-115V
XFt!R FAILURE

1-ZIISSil07
CONTACT 2B
FAILS CLOSE

I-ZIISStt07
OPERATOR ERROR

BZZ-KS CONTACT R3
FAILS OPEH

B22-KS COIL
ENERGIZED

AtINUIICIATED IN
CCHTROL ROON

Ah"iUHCIATEO IN
CONTROl. RGO!l

PERIODIC TEST

INDICATING LIGHT
IH CONTROL ROON

PERIODIC TEST

PERIODIC TEST

Zt!SS«t!OV208 HAIN STEktl
CUTDOAPD DRAItl VALVE OPEtl

ZtISS«! IGV208 IIAIH STEAN
OUTBOARD DRAIN VALVE OPEN

ZIISS«tIOVZOS HATH'TEAtl
OUTBOARD DRAIN VALVE OPEN

ZHSS«l!OV208 !IAIH STEAtl
OUTBOARD DRAIti VALVE .OPEH

ZtlSS«t!0'V208 tlAIN STE'Att
OUTBOARD DRAIH VALVE OPEN

2!ISS«tfOVZOS HAIN STEAll
OUTBOARD DRAIN VALVE OPEN

I I I I I I I I
I~ I I 3l I 2 I ll
I

FAILURE NODES AtlD EFFECTS ANALYSIS I
I HAIN STEAN SYSTEtl I

I
J.0.12177 FHEA-3- SH 3 I

























FTSK COKPONENT CONPOHENT AND f!ETHOD OF EFFECT ON SYSTEH OTHER RENARKS
IDENTIFIER FAILURE HODE FAILURE DETECTION

8-9 -E

8-9 -H

8-9 -8

8-9 -8

A002EGF1

A003EGFI

A004EGF6

A006EGF6

DIV I FUEL OIL
STRAINER ZEGF%
STRIA(A-) BLOCKEO

OIV I FUEL OIL
STRAINER ZEGF%
STR1C(A-) BLOCKED

ZEGF%TKXA(A-)
FUEL OXL STORAGE
TANK FUEL OIL
LEVEL LO

2EGF%TKlA'(A-)
FUEL OXL STORAGE

„TAhK HATER
LEVEL HZ

ANNUNCIATED IN
CONTROL ROOH

ANNU)(CZATED XN
CONTROL ROOH

PERIODIC INSPECTION

PERIODIC INSPECTION

LOSS OF DIV I STBY DSL ENG GEN
FUEL OIL SYSTKN

LOSS OF DIV I STBY DSL ENG GEN
FUEL OIL SYSTEH

LOSS OF DIV I STBY DSL EHG GEH
FUEL OIL SYSTEH

LOSS OF DIV I STBY OSL EHG GEN
FUEL OZL SYSTEN

8-9 -8

8-9 -9

A007EGF6

A013EGF1

2EGF%TK3A(A-)
FUEL OIL DAY
TAhK HATER
LEVEL HZ

DIV II FUEL OZL
STRAXHER ZEGF%
STRlD(B-) BLOCKED

PERIODIC INSPECTIOH

ANNUNCIATED IN
CONTROL ROOH

LOSS OF DIV I STBY DSL ENG GEN
FUEL OIL SYSTEH

LOSS OF DIV ZZ STBY DSL ENG GEN
FUEL OIL SYSTEH

8-9 -C A014EGF6 ZKGF%TK18(8-)
FUEL OZL STORAGE
TANK FUEL OIL
LEVEL LO

PERIODIC INSPECTION LOSS OF DIV ZZ STBY DSL ENG GEN
FUEL OIL SYSTEH

8-9 -C

8-9 -C

8-9 -G

8-9 -H

A016EGF6

A017EGF6

A024EGFl

A025EGFX

ZEGF%TK18(8-)
FUEL OIL STORAGE
TANK HATER
LEVEL HI

ZEGF%TK38(8-)
FUEL OZL DAY
TAM( HATER
LEVEL HI

OIV III FUEL OIL
STRAINER 2EGF%
STRZA(Z-) BLOCKED

DZV ZII FUEL OZL
STRAXNER 2EGF%
STR28(Z-) BLOCKED

PERIODZC INSPECTION

PERIODIC INSPECTION

ANNUHCIATED ZN
CONTROL ROON

ANNUHCIATED IN
CONTROL ROON

LOSS OF DIV II STBY DSL ENG GEH
FUEL OXL SYSTEN

LOSS OF DIV II STBY DSL EHG GEH
FUEL OIL SYSTEH

LOSS OF DZV III STBY DSL ENG GEN
FUEL OIL SYSTEH

LOSS OF DIV IXI STBY DSL EHG GEN
FUEL OZL SYSTEH

I IFAILURE NODES AND EFFECTS ANALYSIS
I I I I I I I

'
STAHDBY DIESEL GEHERATOR FUEL

l4l l3 I I 2 I I 1 I I

I J.O. 12177 FHEA-8-9 SH I
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FTSK CG! lPONENT COt!POHEHT AHD klETHOD OF KFFECT ON SYSTEM OTHER REt!APKS
IDENTIFIER FAILURE MODE FAILURE DETECTION
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8-9 -L

8-9 -K

8-9 -P

A0766012

A1016013

A1026011

RZ-ZEGFAOI
STARTER COIL
FAILED OPEN

DIV I RZ-ZEGFAOZ
CONTACTOR AT
ZEHSQ!CCI03A
FAILED OPEtl

DIV I PRIttARY
HINDZhG OF 150VA
XFt!R CKT ZEGFA02
FAILED OPEN

IHDICATZHG LIGHT
IN CONTROL ROOtl

PERIODIC TEST

AhhUtiCIATED ZN
CONTROL ROOM

LOSS DF DIV I STBY DSL EHG GEH
FUEL OIL SYSTEkl

LOSS OF DIV I STBY DSL ENG GKN
FUEL OIL SYSTEM

,
LOSS OF DIV I STBY DSL EttG GEH
FUEL OIL SYSTEtl

8-9 -P

8-9 -P

8-9 -P

8-9 -H

A1006011

A1056011

A1066011

A1076 013

OIV I CKT ZEGFAOZ
Pt!P ZEGF??PZC
SHORT EXISTS IH
CONTROL CKT

OIV I 3A FUSE
CKT ZEGFA02
FAILED OPEN

DIV I SECONDARY
HIttDZHG OF 150VA
XFk!R CKT 2EGFAOZ
FAILEO OPEN

1-ZEGFA02
COtlTACT Z
FAILED OPEN

At0!UHCIATED IH
CONTROL ROOkl

AHHUhCIATEO IN
CONTROL ROOH

AHt!UHCIATED IN
CONTROL ROOM

PERIODIC TEST

LOSS OF DIV I STBY DSL EHG GEN
FUEL OIL SYSTEkl

LOSS OF DIV I STBY DSL ENG GEN
FUEL OIL SYSTEtt

LOSS OF DZV I STBY DSL EHG GEN
FUEL OIL SYSTEtl

LOSS OF DZV I STBY DSL EHG GEH
FUEL OIL SYSTEM

8-9 -H
8-9 -AG

A1086013

8-9 -AD A13360)3

8-9 -AD A1326013

1-ZEGFAOZ
OPERATOR ERROR

1-2EGFA01
CONTACT 6
FAILEO OPEN

ZEGF??LSSA
CKT ZEGFA01
CONTACT
FAILED OPEN

PKRIODZC TEST

PERIODIC TKST

PERIODIC TEST

LOSS OF DIV I STBY DSL EHG GEN
FUEL OIL SYSTEH

1-2EGFA01 COHTACT 6 OPEN

HONE

8-9 -AD A13R6013 ZEGF??LS7A
CKT ZEGFA01
CONTACT
FAILEO OPEN

PERIODIC TEST HONE

I IFAILURE k'IODES AHD EFFECTS ANALYSIS I

I I I I I I I I i> I STAttDBY DIESEL GEt!ERATOR FUKL I

I J.O ~ 12177 FMEA-8-9 SH 6 I
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FTSK COalFONEttT COilPQNEtcT AND l'AETHCD OF EFFECT CN SYSTEa'l
ZDENTIFIER FAXLURE taCDE FAILiURE DETECTXGH

%%%3EX%%% scÃ%ÃKXXKcYc %%0IKWVcic%%%ÃiscÃVc%% %%%%%%ISYiYi3ii3fYcYcacÃÃKKiar'cliVi)i%% 3fViKYiXAIÃ)fViKXV(4%4(XKiXWÃYiAYcXÃKVrÃÃKkrcÃViacKKKKKKRKWVcXFcc'K.ckÃYf)ckacc<w)i%~'Fc

9-1 -Y J2356111 2CCPB)4 3A FUSE
FAILS OPEN

AtCVFNCIATED IH
CONTROL RCQH

2CCPF'taQY 218 COtlTAIhTiENT ISO ATICH
VALVE OPEN

9-1 -8"l J2396113

9-1 -Btl JN06113

9-1 -Bal JN)6113

38-24-2ZSC802
CONTACT T3
FAIl.S CLOSED

420-2CCPB)4
CONTACT 5
FAILS CLOSED

)-2CCPB)4
CONTACT 28
FAILS CLOSED

PERIODIC TEST

PERXGDIC TEST

PERIODiC TEST

38-N-2ISC802 CGHTACT T3 CLOSED

2CCP>ttQV 2)8 CKT SEAL-Itl GR
tlPNUAL CONTACT CLOSED

2CCP>tlOY 218 CKT ScAL IH OR

ttAta)lAL CONTACT CLOSED

9-1 -Btl
9-1 -AX

JN26112 1-2CCPB)4
OPERATOR ERROR

itcDICATINS LIGHT
IH CONTROL RGQH

2CCP>tliJY 218 CCMSAINNEHT ISOl.ATION
VALVE Cr"EN

9-1 -AX J2436)13

9-1 -AX J2446113

9-1 -AY J2456))3

9-1 -AX J2466113

420-2CCPB)4
CONTACT 9
FAILS OPEN

33-2CCPB)4
CONTACT 15
FAILS OPEN

49X-2CCPS)4
CCHTPCT 8
FAILS OPEN

38-24-2ISCB02
CCNTACT R4
FAILS OPEN

PER ODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

2CCP>tlOV 218 COaN;Alt'tlEHT XSOLATZGtl
VALV OPEN

2CCP>ttQY 218 CONTAIN'tEhcT ZSOLATXGtl
YALVE OPctl

2CCP~HQV 218 CGHTAIHatEtlT XSOLATICH
VALVE OPEN

2CCP>HQV 2)B CGNTAIH'lEtlT ZSGLATZQM
VALVE OPEN

9-1 -AX J2476113 TttS-2CCPB)4
OVERTORQUE
FRESEHT

PERIODXC TEST 2CCPtcttDV 2)8 CQNTAIta"lEiVf XSOLATXCtt
YALVE OPEH

9-1 -AX J 2486113

9-1 -AY J2496111

9-1 -AX J2506113

TttS-2CCPB)4
CONTACT )7
FAILS OPEN

49X-2CCPB)4 RELAY
FAXLS OPEN

1-2CCPB)4
CONTACT 2T
FAiLS OPFH

PERIODIC TEST

AhÃUXCIATED IH
CONTROL RQQ."l

PERXGDIC TcST

2CC?>tlQY 218 CQNTAIt,'arE.'fT iSOL'T.ON
VALVE OPEN

2CCPNHGY 218 CQhTAXNtlEHT XSOLATIGN
VALVE OPEH

2CC?<ttQV 218 CGNTAitDtEHT ISOLATXGH
VPLYE OPEN

r'./Car/Sr lFAILSSS la00 S ALS LFFFCYS I!('LYSIS I
l REAC BLDS CLOSFD LOOP COQLZiaS HATER ]aaam
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HXXHXXH3f»HXXXXXXX»3fXXXXXXX3fXXHXXXXHXXXXXYi3fXXXXH3f3f3fHX»XHYiXXX3cXX»XYcXKXXXXXHH)iXKX3f3c»KXYi»X3cXYiXXXYi»XX»XHX»3fXXYi»XXKXXXXXXXHX»
FTSK COMPOh'EHT CG .PONEHT A'ND l'ETHCD OF EFFECT GH SYSTEM OTHER REMARKS

ZOEHTIFIER FAILURE MODE FAILURE DETECTXOH
XX»3fff»XX XX»XXX»3fX XXXXXYi»»cf»XXXX»3f 3f»X»XXXXX»3f»»3fYi3c»Yi»XXXXX XXXX»X»3f3f3f»XXYi»KYi3f»YiYEXX»c»XXX»XXXXK3f»XX»»cfcf»3c3c»XK3cff»Xcffc3fYTXXX»cf»

9-1 -S J 1136161 2CCPA18 575-115V
TRANSFCRt'iER
FAILURE

AHHUtiCXATED IN
CGNTROL ROOil

2CCP»tlGV 4A COHTAIHtlEHT ZSO'ATXOH
VAI.VE OPEN

9-1 -S J1146161

9-1 -BF J1176163

9-1 -BF J1186163

9-1 -BF
9-1 -AK

J 1196162

9-1 -AK J1206163

9-1 -AK J1216163

9-1 -AL J1226163

9-1 -AK J1236163

9-1 -AK J1246163

9-1 -AK J1256163

9-1 -AL J1266161

9-1 "BF J1166)63

2CCPA18 3A FUSE
FAILS CPEN

3A-24-2XSCAD2
CONTACT T2
FAILS CLOSED

420-2CCPA18
CGtsTACT 5
FAILS CLOSED

1-2CCPA18
CCNTACT 28
FAILS CLOSED

l-i.CCPA18
OPFRATCR ERROR

420-2CCPA18
CONTACT 9
FAZLS OPEH

33-2CCPA18
CONTACT 15
FAILS OPE:H

49X-2CCPA18
CONTACT 8
FAILS OPEN

3A-24-2ISCA02
CONTACT R3
FAILS OPEN

TQS-2CCPA18
OVERTORQTJE

PRESEtlT

TQS-2CCPA18
CONTACT 17
FAILS OPEN

49X«2CCPA18 RELAY
FAILS OPEN

AtlttUhCXATEO XN
CONTROL ROOM

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

INDZCATING LIGHT
IH CONTROL RGOil

PERIODIC TEST

PERIODXC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODXC TEST

ANHUh ZATEO XH
CONTROL RCOil

2CCP»tlOV 4A CCHTAZh~ilEHT ISOLATZGH
VALVE OPEN

3A-24-2XSCA02 COtETACl T2 CLOSED

2CCP»l".OV 4A CKT SEAL-Itt OR
MAHUAL COtlTACT CLOSED

2CCP»MOV 4A CKT SEAL-IH OR
MAhUAL CONTACT CLOSED

2CCP»tlOV 4A CONTAINMENT ISOLATION
VALVE OPEN

2CCP»MGV 4A CGttTAIHMENT ISOLATIGtl
VALVE OPEH

2CCP»MOV 4A CGNTAZHMiEHT ZSGLATXON
VALVE OPEN

2CCP»MOV 4A COh'TAZNtlENT XSOLATIGH
VALVE Q?EH

2CC?»tlOV 4A COllTAIhilENT ISOLATZGN
VALVE OPEN

2CCP»tlOV 4A CGNTAXHtlENT ZSOLATION
VALVE OPEH

2CCP»tlOV 4A CONTAZNMEHT ISOLATION
VALVE 0?EH

2CCP»MOV 4A COHTAIHiMEHT ISOLATION
VALVE OPEtl

(j/gy/@FIFA-LOSE TIOOES ARO E FE TS Al'llTSAR
REAC BLDG CLOSED LOOP COOLItiG tlATER I

l
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FTSK CG,lcOHEHT CGHFGHEHT AND l'lETHGD OF EFFECT OH SYSTEN OTHER REtlA9KS
IDENTIFIER FAILURE tlODE FAILURE DETECTION
ffkfffffflfffffff ffffcfff)fffffffNfffffffffNf ffffffffcfYiffffYcffffffffffffffWfffkffffKffffffffffffffffcfffffkffffffffffffff)fNfffffffffffffffffffffffffc'cffffKifffffffffffc)fif'TfffVcVcÃÃT'fffXffffif'Nfffcff%

9-1 -AK J1276163

9-1 -AK JlZS6163

9-1 -AL J1296161

9-1 -AL J1306161

1-ZCCPA18
CCii'TACT ZT
FAILS OPEH

42C-2CCPA18
CCiiTACT 8
FAILS OPEH

49-ZCCPAlS
OVERLOAD PRESENT

49-2CCPA18
N-C CONTACT
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

AHHLfhCIATEO IH
CCNTROL ROG.'1

AHtlUHCIATED IN
CONTROL ROON

ZCCP+tlOV 4A CGHTAIHHENT ISOLATION
VALYE OPEN

ZCCFfftlOV 4A CONTAIN'IENT ISOLATXGN
VALVE CPEH

ZCCPfftlOV 4A CGHTAIhtlEHT ISOLATION
YALVE OPEH

ZCCPffMOV 4A CGtlTAIhtlENT ISOLATION
VALVE OP H

9-1 -M

9-1 -M

9-1 -M

J1956163

J1966162

J 1976161

42C-2CCP818 RELAY
FAILS OPEN

420-2CCPB18
RELAY ENERGIZED
BY A SHORT

ZCCP818 575-115V
TRAHSFORtlER
FAILURE

PERIODIC TEST

INDICATING LIGHT
ZN CONTROL ROON

AHNUNCIATED IN
CONTROL RGGtl

ZCCPffMOV 48 CGHTAIhlEHT XSOLATIGH
YALVE OPEN

2CCP«tlOV 48 CGNTAZhtlENT ISOLATION
VALYE OPEN

ZCCP>tlOV 48 COHTAIHtlEHT ISOLATION
VALVE OPEN

9-1 -M J 1986161

9-1 -BK J1996163

9-1 -BK J2016163

9-1 -BK
9-1 -AT

J2026162

9-1 -AT J2036163

9-1 -BK J2006163

ZCCPBZS 3A FUSE
FAILS OPEN

3A 25-ZISCAOZ
COHTACT Tl
FAILS CLOSED

420-ZCCPB18
CONTACT 5
FAILS CLOSED

1-ZCCPBIS
CONTACT 28
FAILS CLOSED

1-ZCCP818
OPERATOR ERROR

420-ZCCFBZS
CONTACT-9
FAILS OPEN

Ahiih'UHCZATED IH
CCNTROL ROGH

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

IhDICATIHG LIGHT
IH CONTROL ROOil

PERIODIC TEST

ZCCP<tlOV 48 CGHTAXhHFt<T XSCLATXON
VALVE OPEN

3A-25-ZXSCA02 CGHTACT TZ CLOSED

ZCCPfftlOV 48 CKT SEAL-ZH GR
ttAEJL'UAL CONTACT CLOSED

ZCCPfftlOY 48 CKT SEAL-IH OR

USUAL CCHTACT CLOSED

ZCCP'tlOV 48 CCNTAIHHEHT ISOLATION
VALVE OPEN

ZCCPfftlOY 48 CCNTAXtulEHT ZSOLATIGH
VALVE OPEN

. ~

CA/gCF/EF lFAILOOT llOOES AN) EFFECTS AlllLYSIS
I REAC BLDG CLOSED LOOP COOLZtlG NATERI
I I
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%%NE%%%%Nf%%X%%K%%X%%%%%Wf%%%%YiYi%%%ViWk%%3f%K%%)f%%KK%%cckVc3f3f%%W3cXXccVcXKfcc)ffc%%ccYcX»XWKXKickccKKKRVi)'XKXÃ%ccÃÃcc%%XXccfcic'icicckiiccccccXKccccXÃ3cYcicÃdc'RVi%%ccWXK

FTSK COttPOHENT COi1POHEHT AND t1ETttOD OF EFFECT GH SYSTEl1 -. OTNER REHARKS

IDENTIFIER FAILURE t".ODE FAILURE DETECTIGH
3fKXM%%% %%%%ti%3E%% %Ye%%%icÃ%%%ccÃYiXXK XKRVcXtcKKYNÃiifXViKK'i'cubi)i'ccKK% %%%%YcicViÃ%YiÃVcVccKXKccÃKiWXKKYKVeX%Ã%%%VYikRYXickkic%ici<RxiciccYrXKVc%Xcctcd'icX

9-1 -AR J1916173

9-1 -AS J1926171

9-1 "AS J1936171

42C-ZCCPA19
CONTACT S
FAILS OPFN

49-2CCPA19
OVERLOAD PRESENT

49-2CCPA19
N-C CGHTACT
FAILS OPEN

PERZGDIC TEST

Ah"cUHCIATED IH
CONTROL ROGiH

AHNUhCIATED IN
COcNTRGL ROGi'I

ZCCP>tlOV 5A COHTAIiNiHENT ISOLATION
VALVE OPEN

ZCCP>tiOV 5A CGNTAIh"1EHT ISOLATIGtt
VAiLVE OPEN

ZCCP>HOV 5A CCNTAZM1ENT XSOLATION
VALVE OPE

9-1 -X

9-1 -X

9-1 -X

J 2555173

J2566172

J 2576171

42C-ZCCPB19 'RELAY

FAILS OPEN

420-ZCC F319
RELAY ENERGIZED
BY A SNORT

ZCCFB19 575-115V
TRANSFGRl'ER
FAILURE

PERIODIC TEST

ZtiD1CATZHG LIGHT
IN CGHTROL ROOt1

AHHUNCIATED ZH
COHTROL ROON

ZCCP;tcGV 53 CGhTAXNt1ENT XSOLATZOh
VALVE OPEtt

ZCCPcic OV 53 CGNTAXtcttENT XSOLATIOH
VALVE OPEN

ZCCP<!10V 53 CGHTAXHttENT ISOLATZGH
VALVE OPEN

9-1 -X J258617)

9-1 -BH J2616173

9-1 -BH J2626173

9-1 -AZ J2636172

9-1 "AZ J2646173

9-1 -,AZ J2656173

9-1 -BH J2606173

ZCCPB19 3A FUSE
FAZt.S OPEN

3A-26-ZISCAOZ
CONTACT Tl
FAILS CLOSED

420-ZCCPB19
CCHTACT 5
FAILS CLOSED

1-2CCPB19
CONTACT 2B
FAILS CLOSED

1-2CCPB19
OPERATOR ERROR

420-2CCPB19
CONTACT 9
FAILS OPEN

33-ZCCFB19
COHTACT 15
FAILS OPEN

Ah".itNCIATED ZH
CONTROL ROGH

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZhDZCATZHG LIGHT
IH COH<ROL ROGtt

PERICDIC TEST

PERIODIC TEST

ZCCP<t1GV 58 CCHTAINtlEHT ISOLATXON
VALVE OPEtt

3A-26-2XSCAOZ CONTACT Tl CLOSED

ZCCP~ttGV 5B CKT SEAL-IN OR

tfAHJAL CONTACT CLOSED

ZCCPi'liGV 5B CKT SEAL-ZH OR

t1ANUAL COHTACT CLOSED

ZCCPicttQV 5B CONTAIM".ENT ISOLATION
VALVE OPEH

ZCCPiitlOV 5B CONTAIhct1EHT ZSOLATIGH
VALVE OPEN

ZCCP<ttOV 5B CGHTAIhi1ENT ISGLATXGN
VALVE OPEN

@/2P/g( IFAZLURE NODES AhD EFFECTS ANALYSTS I

REAC BLDG CLOSED c.GGP COOLXNG MATERI
1 I
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%%3f3fXKVt%%%%%%%%%lc%%%%icXViHXcc/tYi%%KKXYiYiViVcKYc%%Yc%%%3EXKN3N%%%%YcVc%%%%icViccRkiccYeKÃkllcKWX)EXccfiX&)cicYiiKKÃccccccYccckiÃXKccifccHXXcf+ÃIcl'%iccccXVc>icKlccccMiccccc'Acccccc

FTSK CCMcPGNENT COMPO¹HT AND tlKTNOD OF EFFECT OcH SYSTEcl OTi!ER REMARKS
IDEHTZFIER FAILURE MCDE FAILURE DETECTICtl

%%%if%%X% KiXXNEXYc%% %%YiicÃYiÃlffc%%Vccckikck 3f%3ENEYiXViVidÃ3EÃVclc%>%3(ViKKNf VcXXKVIViRtcic%%ÃWVÃkicViccÃAKccif%ÃKKkfVfÃ%'EViX!E%'cckRc'c'ccÃ'ccc'cÃ'c'cXXÃcckw%%3EiEXKKcck

9-1 -H

9-1 -N
9-1 -K

9-1 -K

9-1 -K

9-1 -K

9-1 -M

J0896193

J0906192

J 0916193

J0926193

J0936193

J0946193

1-2CCPh'05
CONTACT 2B
FAILS CLOSED

1-2CCPNG5
OPERATCP. ERRCR

420-2CCPH05
CONTACT 9
FAILS OPKiN

33-2CCPN05
CCHTACT 15
FAILS OPEN

3B-21-2ISCB02
CONTACT R2
FAILS OPEN

TQS-2CCFt!05
OVERTORQUE
PRESENT

PERXODZC TEST

INDICATING LIGHT
XN CCNTROL ROQ.l

PERIODIC TEST

PKRiODIC TEST

PERIODIC TEST

PFRIODIC TEST

2CCF'ccMOV 122 CKT SEAL-itl CR
MA cUAL CC cTACT CLOSED

2CCP>tlQV 122 CONTAINMENT ISQLATIOH
V'LVE OPEH

2CCP>MQV 122 CGHTAINt!EHT ZSCLATIGH
VALVE OPEN

2CCP>tlQV 122 COhTAINtiKNT ISQLATIC!l
VALVE OFEN

CCCP>MOV 122 CONTAZt .EHT ISQLATXON
VALVE OPFH

2CCP>MQV 122 CCNTAINtiEtlT ISOLATXCN
VALVE OPEH

9-1 -M

9-1 -K

9-1 -K

9-1 -K

J0956193

J0966193

J0976193

J 0986193

TQS-2CCPH05
CCtcTACT 17
FAILS OPEN

1-2CCFH05
CONTACT 2T
FAiLS OPKH

42C-2CCPH05
CONTACT 8
FAILS OPEN

3-2CCFB07
CONTACT T4
FAILS OPEN

- PERIGDiC TEST

PERIODIC TEST

PLRIGDXC TFST

PFRIODXC TEST

2CCPcct!GV 122 CCHTAIi'urNT ZSSc ATIGH
VALVE OPEN

2CCP'cMQV 122 CCHTAIt't!EHT XSOLATZGN
VALVE OFKH

2CCP>MGV 12 CONTAIN!EttT ISOLATION
VA!.VE OPEH

2CCPlcMQV 122 COHTAX! Et!T XSQLAT'CH
VALVE OPKN

9-1 -BE J1.006193

9-1 -BE J1056191

9-1 -BE J1086191

49X-2CCPH05
CONTACT 8
FAILS OPEN

49X-2CCFH05 RELAY
FAILS OPEH

49-2CCPN05
OVERLOAD PRESEHT

PERXGDXC TEST

AhHUNCIATED ZH
CONTROL ROOM

AhVJhcCIATED XN
CONTROL ROQ"l

2CCP>ttQV 122 CGNTAIH"lEHT SOLATIGN
VAl.VE OPEN

2CCP'cMOV 122 CONTAIN!!EHT ISOLATIGH
VALVE OPEN

2CCP<tiOV 122 CONTAIhMEHT ISQLATXCtl
VALVE OFEH

IP/gy/gj )FAILURE MODES ActcD EFFECTS ANALYSIS I~
E OD 8

~ AI REAC BLDG CLOSED l.GOP COQLXHG HATERI
I
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FTSK CONPONEHT CCNPONENT AN3 tlETHOD OF EFFECT ON SYSTEtl OTHER REMARKS

IDENTIFIER FAXLURE MODE FAXLURE DETECTION
(f(f(f(f(f(f(f(f (f(f(Wi(f(c(f(f(f (f(f(f(((f(f%(f(f(f(f(f(f(f(f(f (f(f(f(f(f(f(f(f(fÃ(fEf(f(f(f(f(i(f(f(f(f(f(f (f (f(f(f(f(f)f(f(f(f(f((N(f(f(f(f(f(f(f(c%(f(f(f(f(f(f(f(fÃ(f((cfÃ(f)f (( Ef (f(f

(f((Wc�(f(f(f
(( Yi(c 'Ff lfT'f (f'Ff(c(fEf Ef (f(f((

9-1 -BE J1096191 49-2CCFN05
N-C CONTACT
FAILS OPEN

ANNlRLFCZATED IN
COH(RQL ROOF'l

2CCP((NQV 122 CONTAINMENT ZSOLATICN
VALVE OPEH

9-1 -R

9-1 -R

9-1 -R

J 1326213

J1336212

J1346211

42C-2CCPA20 RELAY
FAILS OPEN

420-2CCPA20
RELAY ENERGIZED
BY A SHORT

2CCPA20 575-115V
TRANSFORMER
FAXLURE

PERIODIC TEST

IhDICATXhiG LIGHT
ZN CONTROL ROQtl

ANNUNCIATED ZH
CONTROL ROOtl

2CCP(ENOV 94A COtiTAINtlcHT ISOLATION
VALVE OPEN

2CCP«(lOV 94A CONTAINMENT ISOLATION
VALVE OPEN

2CCP(TNQV 94A CONTAIHtlEHT ISOLATION
VALVE OPEN

9-1 -R J1356211

9-1 -BG J1376213

9-1 -BG J1396213

9-1 -BG
9-1 -AN

J1406212

9-1 -AN J1416213

9-1 -AN J1426213

9-1 -AH J14362) 3

9-1 -BG J1306213

2CCPA20 3A FUSE
FAILS OPEN

3B-26-2ISCB02
CONTACT (1
FAILS CLOSED

420-2CCPA20
COHTACT 5
FAILS CLOSED

1-2CCPA20
CONTACT 2B
FAILS CLOSED

I-2CCPA20
OPERATOR ERROR

420-2CCPA20
CONTACT 9
FAILS OPEN

33-2CCPA20
CONTACT 15
FAILS OPFH

49X-2CCPA20
CONTACT 8
FAILS OPEN

Ah"SUHCIATED ZH
COHTROL ROON

PERIODIC TEST

PERZODZC TEST

PERIODIC TEST

XNDZCATING LIGHT
ZN CONTROL ROOM

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

2CCP(ftFOV 94(A COHTAZNNEti'T XSOLATXOH
YALVE OPEN

3B-26-2ISCB02 CCÃiACT Tl CLOS'ED

2CCP('tccQV 94A CKT SEAL-IH OR

tlANUAL CONTACT CLOSED

2CCP('tlOY 94A CKT SEAL-IN OR

tiAh'UAL CCHTACT CLOSED

2CCP((NQY 94A CONTAIhNEHT ISQLATZOH
VALVE OPEN

2CCP(ftl5Y 94A CO¹AIt0lEHT ZSOLATZOH
VALYE OPEN

2CCP((HQY 94A COHTAINNEHT ZSOLATXOH
VALVE OPEN

2CCP((NQY 94A CCHTAIHilEHT ISOLATION
VALYE OPEN

9-1 -AM J1446213 38-26-2XSCB02
CONTACT R2
FAILS OPEN

PERIODIC TEST 2CCP('tlOV 94A CONTAltL".ENT ISOLATION
VALVE OPEH

0

Sl/ c//CF/ 1FEELUE FiStlES 'la EFFECTS EM'LYETS
l REAC BLDG CLOSED LOOP COQLIN- MATERI
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%%HXttHHHttttHHH%%%ÃHtc%HXHHHXXHX)fYrHtfttttttYctttciHtcKXttVe%%Vi%HXccccViHYiKiA'K%%'Accc')f!cKYiHHtctitttcctltcVfKA')i'ccÃVcK%%ccYicccc'tiki>cctYikccÃKccccttlcc%'i%)f
FTSK COt!PONENT CC'lPGhiHT A'hD NETHOD OF EFFECT CN SYSTEN OTHER RE'l'RKS

ZDENTIFIER FAILURE NCDE FAILURE DETECTION
3E%%%%%%% %%%%K''ctcttcc %%AXcc%%%%%cc%)f%Ãif %%%%%3ttc'ccccctt'c'cttVilt'ck'cfttktttcfc%% %ccXKcc%'KXKXWccÃtcKikct%ÃtciKkÃYiccRVctck%%'ctltcX %)ik%Ãcccccc>YcccfiK)etc~cttciEiEVX%%%%

9-1 -P

9-1 -P

9-1 -P
9-1 -E
9-1 -R
9-1 -U
9-1 -V
9-1 -Y

9-1 -P

J0576223

J0586223

J 0596221

J 0606221

42C-2CCPH13 RELAY
FAILS OPEN

420-2CC PiN13
RELAY EHERGIZED
BY A SHORT

LOSS OF
2EHS<MCC 303B
(YELLOM)

2CCPH13 575-115V
TRAHSFORNFR
FAILURE

PERIODIC TEST

PERIODIC TEST

ANhUNCIATED ZH
CONTROL ROON

AhhJNCIATED ZH
COttTROL ROO."l

2CCP>NOV 273 CGHTAINNEHT ISOLATION
VALVE CPEN

2CCP>NOV 273 CCHTAXNtlENT ISOLATION
VALVE GPEH

2CCP>MOY 122 CO!tTAIHMENT ISQLATICH
YALYE OPEN

2CCP~t!OV 273 CQNTAINt!ENT ISOLATION
VALVE OPEN

9-1 -P J0616221

9-1 -AH J0646223

9-1 -AG J0666223

9-1 -AH J0676223

9»1 -AH
9-1 -AF

J0686222

9-1 -AE J0696223

9-1 -AE J0706223

9-1 -AH J0626223

2CCPH13 3A FUSE
FAILS OPEN

420-2CCPH13
CONTACT 5
FAILS CLOSED

3B-21-2ZSCB02
CONTACT Tl
FAXLS CLOSED

3-1-2CCPB07
CONTACT R2
FAILS CLOSED

1-2CCPN13
CONTACT 2B
FAILS CLOSED

1-2CC PN13
OPERATOR ERRCR

420-2CC Pi l13
CONTACT 9
FAILS OPEN

33-2CCPH13
CONTACT 15
FAILS OPEN

ANNUNCIATED ZH
CONTROL ROON

PERIODIC TEST

PERICDZC TEST

PERIODIC TEST

PERIODIC TEST

IhDICATZNG LIGHT
IH CONTROL ROON

PERIODIC TEST

PERIODIC TEST

2CCP<NOV 273 CGttTAXNNEHT ISOLATION
VALYE GFEtt

2CCP>t:QV 273 CKT SiAL-XH CR
NAGUAL CONTACT CLOSED

3B-21-2XSCB02 CONTACT Tl Cl.OSED

3-1-2CCPB07 NANJAL INIT CO)tTACT R2
CLOSED

2CCPc'NQV 273 CtiT SEAL-Ih'R
i~ "tUAL CONTACT CLOSED

2CCP>NCV 273 CQNTAINtiENT ISOLATION
K'ALVE GPEH

2CCP<NOV 273 CGNTAIhiliNT ISOLATION
VALYE OPiH

2CCP~ttOV 273 CQNTAXNNEHT ISOLATICN
VALYE CPiN

6/29/g! I FAILURE l'GOES Ah'0 EFFECTS ANALYSIS j

I l
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FTSK CCHPONENT
IDEtiTIFIER
%%%%i%%%i%%

9-10-G 001RSltP3 25liP%t!OV 908 PERIODIC TEST
CLOSE

COlPOtiEtiT AttD tlETHOD OF EFFECT ON SYSTEII OTHER REtIARKS

FAILURE HOCE FAILURE DETECTIOH
%%%%%%%%%i%%%i%i%i%% %%%%%%%%%%%%%%%%%i%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%i%%%%%%%%%%%%%%%%%%%%%%

LOSS OF DIV IZ SERVICE HATER TO RHR

HFAT EXCHANGER

9-10-6 D015SHP3

9-10-6 D016SHP3

9-10-H D017SHP3

9-10-H 0018SIP3

9-10-R D019S'nP3

9-10-R D020S'rP3

9-10-AE 0021SHP3

2SHP%HOV 338
CLOSE

c.SIP%RB 3RB FAILS
OPEN

ZSHP%RV 27A
FAILS OPEti

ZSHP%V 76A
FAXLS CLOSED

2SHP%RV 278
FAILS OPEti

ZSHP%V 768
FAILS CLOSE

ZSliP%V 260
FAILS CLOSE

PERIODIC TEST

PERIODIC TEST

PERIODXC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV ZI SERVICE HATER TO RHR
HEAT EXCHANGER

LOSS OF DIV ZI SERVICE HATER TO RHR
HEAT EXCH<IGER

2EGS%EGl LOSS OF. DSL EHG

CLG HTR FLOH

2EGS%EGl LOSS OF DSL EHG
CLG HTR FLOH

ZEGS%E63 LOSS OF DSI. EHG

CLG HTR FLOH

ZEGS%E63 LOSS OF DSL EHG

CLG HTR FLOW

2EGSÃEG2 LOSS OF OIV I
SERVICE HATER

9-10-AE
9-10-AH

0022SHP3 ZSI&%RV 518,
FAILS OPEN

PERIODIC TEST ZEGS%EG2 LOSS OF DSL EHG

CLG HTR FLOH

9-10-AH 0023SIP3

9-10-AH 0025SHP3

ZSHP%V 259
FAILS CLOSE

ZStP%V 75A
FAILS CLOSE

PERIODIC TEST

PERIODIC TEST

ZEGS%EGZ LOSS OF DIV IZ
SERVICE HATER

NONE

9-10-AH D026SHP3 2SKP%V 758
FAILS CLOSE

PERIODIC TEST HONE

9-10-F 0027SIiP3 c.SHP%V 219A
CONDENSER SIP
ZtiLET CHiK VALVE
FAILS CLOSED

PERIODIC TEST LOSS OF DIV I SERVICE HATER
TO tlAIti CONTROL RODII CHILI.ERS

9-10-F

9-10-F

0028SHP3

D 029SliP3

2SIP%TV 35A
SnP OUTLET VALVE
FAILS TO tlODULATE

2S'IP%IIOV 67A
COtiDEtiSER SIP
INLET VALVE CLOSE

PERICDIC TEST

PERIODIC TEST

LOSS OF DIV X SERVICE HATER
TO tlAIH CONTROL RODII CHILLERS

LOSS OF DXV I SERVICE HATER
TO tlAIN COiiTROL ROON CHILLERS

I gFAILURE tlODES AHO EFFECTS AttALYSIS
I I I I I I I I~I SERVICE HATER I

IRI l3l IZI lll I
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9-10-T

9-10«T

D053SHP3

0054SHP3

2HVC<UC 1018
LOSS OF
SERVICE HATER

2HVC<UC 102
LOSS OF
SERVICE HATER

PERIODIC TEST

PERIODIC TEST

NONE

NONE

9-10-HP D056SWP3

9-10-HJ D057SHP3

9-10-HJ D058SHP3

2HVRIUC 410A
LOSS OF
SERVICE HATER

2HLiR<UC 4128
LOSS OF
SERVICE HATER

2HVR>UC 4118
LOSS OF
SERVICE HATER

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

NONE

LOSS OF SERVICE HTR TO EL 261 FT
DZV ZI GENERAL AREA UNIT CLRS

LOSS OF SERVICE WTR TO EL 261 FT
OIV ZZ GENERAL AREA UiNIT CLRS

9-10-HP D059SHP3

9-10-HS D060SHP3

2HVRxUC 4108
LOSS OF
SERVICE HATER

2HVRxUC 403A
LOSS OF
SERVICE HATER

PERIODIC TEST

PERIODIC TEST

LOSS OF SERVICE WTR TO EL 240 FT
DIV ZI, GENERAL AREA UNIT CLRS

LOSS OF SERVICE WATER TO DIV ZII
ECCS ROOtt UNIT COOLERS

9-10-HS D061SHP3 2HVRKUC 4038
LOSS OF
SERVICE WATER

PERIODIC TEST LOSS OF SERVICE HATER TO DIV IIZ
KCCS ROO/t UNIT COOLERS

9-10-HJ D062SHP3

9-10-HP 0063SHP3

9-10-HS D064SHP3

9-10-HS D065SHP3

2HVRxUC 411C
LOSS OF
SERVICE HATER

2HVR+UC 410C
LOSS OF
SERVICE HATER

2HVRxUC 402A
LOSS OF
SERVCE HATER

2HVR<UC 4028
LOSS OF
SERVICE HATER

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF SERVICE HTR TO EL 261 FT
DIV II GENERAL AREA UNIT CLRS

LOSS OF SERVICE HTR TO EL 240 FT
DIV II GEttERAL AREA UiNIT CLRS

LOSS OF SERVICE WATER TO DIV 1
ECCS ROON UNIT COOLERS

LOSS OF SERVICE HATER TO DIV 1
ECCS ROON UNIT COOLERS

I FAILURE NODES AttD EFFECTS AttALYSIS I

I I I I I 1 I l~hI SERVICE WATER
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FTSH COHPONENT COJPOltEttT AtiD HETHOD OF. EFFECT OH SYSTEtl OTHER REHARHS
IDEttTIFIER FAILURE HODE FAILURE DETECTXOH
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9-10-tlT D9095023

9- 10- NJ D9105023

9-10-HX D9115023

9-10-tlU 09125023

9-10-NJ 09135023

9-10-kS D9145023

1-2SHP601
CONTACT 7
FAILS OPEN

2C-2ShPD01
COXL FAILS OPEN

2A-2ShPB01 COIL
FAILS OPEt<

52XA-2SitPD01
CONTACT 2
FAILS OPEN

71X4-2EtiSY04
CONTACT 13
FAILS OPEN

71X4-2EHSY04
COIL HOT
ENERGIZED

PERIODIC TEST

PERIODIC TEST

P ER IODXC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

2ShP«P18 TRAIN FAILS INOPERATIVE

2SHP«P18 TRAIN FAILS IhOPERATIVE

2SHP«P18 TRAIN FAIl.S IHOPERATXVE

25k'«PIB TRAIN FAILS ZttOPERATIVE

ZShP«PIB TRAIN FAILS ZHCPERATIVE

2SHP«P18 TRAIN FAILS IHOPERATIVE

9-10-ktx D9155023

9-10-tlX D9165023

9-10-tR 89175023

9-10-NL D9185023

9-10-HA 89195023

9-10-HT D9275023

9-10-HZ D9285023

3-4-2SHPD44
CONTACT T3
FAILS OPEN

I-25kP801
CONTACT 16,
FAILS OPEtJ

5c.-zShPD01
CONTACT 66
FAILS OPEti

52-2ShPF01
CONTACT 58
FAILS OPEN

52XA-'2SkP 801 COIL
FAILS OPEtt

28-2ShVBOl
CONTACT 1
FAILS OPEN

52-2ShP001
CONTACT 70
FAILS OPEN

PERIODIC TEST

PERIODIC TEST.

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST-

PERIODIC TEST

PERIODIC TEST

25k&«PIB TRAI1$ FAILS IttOPERATXVE

2ShP«P18 TRAIN FAILS INOPERATIVE

25hP«P18 TRAXN FAILS IHOPERATIVE

2SHP«P18 TRAXN FAILS INOPERATIVE

2SHP«P18 TRAIN FAILS IHOPERATIVE

2SJP«PIB TRAIN FAILS XHOPERATIVE

2ShP«P18 TRAIN FAXLS IttOPERATIVE

I 2 FAILURE ttOOES AtiD EFFECTS AtJALYSIS l
I I I I I I I l~l SERVICE HATER
l4I I3l I 2 1 Ill I
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FTSH CGt!POtiEHT COC)PGt)E))T At)D HETHGD OF EFFECT OH SYSTEtl OTHER REllk'RHS

IDEt)TIFIER FAILUQE 'l)ODE FAILURE DETECTION
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9-10-FL E2146101

9-10-FL E2156101

9-10-FN E2166103

9-10-FN E2176103

9-10-DA E2186103

2S)tP811 575-115V
XF))R FAILURE

3A-ZS)iP811 FUSE
FAILS OPEN

38-13-2ISCBOZ
CGHTACT T4
FAILS CLOSE

I-ZShr811
CO.'lTACT 28
FAILS CLOSE

33-2SHP 8 1 1
CONTACT 15
FAXLS OPEN

Ah>a'Ut)CIATEO IN
CGt)TROL RGG)l

AN)t)/i!CIATED XH
CONTROL RCCtl

PERIODIC TEST

PERIODIC TEST

PERXCDIC TKST

ZSHPxt)OV 938 OPEti

ZSHPvt)OV 939 OPEN

38-13-ZISC902 CGtiTACT T4 CLOSE

1-ZShP811 COHTACT ZB CLOSE

ZSHPet)GV 939 OPEN

9-10-FN E 2196103

9-10-FH E2206103

3-.3-2Slf 925
CONTACT R4
FAILS CLOSE

3-2-ZSHPB44
CONTACT R3
FAILS CLOSE

PERXGDIC TEST

PERIODIC TEST

3-3-2SHPB25 CONTACT R4 OR

3-2-ZS))P944, CONTACT R3 CLOSE

3-3-2SHP925 CONTACT R4 GR

3-2-ZS)F944 CGC)TACT R3 CLOSE

9-10-DA
9-10-FH

E 2216103 1-ZSHPBl1
OPERATOR ERRO'R

PERIODIC TEST ZSCiPx))OV 939 GPKH

9-10-DA K2226103 TGS-ZS))F811
CONTACT .17
FAILS OPEH

PERIODIC TEST ZSHPxt)DV 939 OPEN

9-10-DA

9-10-FH

E2236103

E 2246103

EXCESS TORGUK

3-3-ZShP825
CONTACT T3
FAILS OPEN

'ERIODIC TEST

PERIODIC TEST

ZSHPxHOV 938 OPEN

ZSHP)it)OV 938 OPEN

9-10-Fll E2256103

9-10-Ftl EZc.66103

9-10-DA EZZ76103

3-2-ZS)iP944
CONTACT T4
FAILS OPEN

3 8-13- c. ISC8 0 2
CONTACT R3
FAILS OPE)i

1-2$ ) tPBll
CCHTACT 2T
FAXLS OPEH

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZSHPxt)OV 938 OPEN

ZCHPx))OV 938 OPEN

ZSHPet)OV 938 OPEtl

I 2 )FAILUPE t!GDKS AhD EFFECTS ANALYSIS I
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FTSH COllPONEtlT COllPOtlENT AND tlETHOD OF EFFECT Oil SYSTEtl OTHER REttARHS
IDEtlTIFIER FAILURE NODE FAILURE DETECTION
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9-10-CJ 05176113

9-10-CH D5186113

9-10-CJ D5196113

4ZC-ZSliPA)2 COIL
FAILS OPEN

420-2S'hPA)2
ENERGIZLD
BY A SHORT

33-2S'HPA)2
CONTACT 8
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZSHP<tlOV 47A OPEN

ZSltPxt!OV 47A OPEN

ZSHPxttOV 47A OPEN

9-10-CJ D5206113

9-10-DZ D521611)

9-10-0Z 05Z26)ll

9-10-CH D5236113

9-10-CH D5246113

4ZO ZSltPA)Z
CONTACT 9
FAILS OPEN

ZSHPA)2 575-115V
XFt0t 'FAILURE

3A-ZSWPA)2 FUSE
FAILS OPEN

3A-14-ZISCAOZ
CONTACT TZ
FAILS CLOSE

)-ZSt&A)2
CONTACT ZB
FAILS CLOSE

PERIODIC TEST

AtiNUttCIATED IN
CO'lTROI. ROOl I

ANN"NCIATED IN
CONTROL ROO'l

PERIODIC TEST

PERIODIC TEST

ZStVsittOV 47A OPEN

ZSHP+tmV 47A OPEN

ZSHPxt!OV 47A OPEN

3A-14-ZISCAOZ CONTACT TZ CLOSE

1-ZSHPA)2 CONTACT 2B CLOSE

9-10-CJ D5256113

9-10-EB D5266113

9-10-KB 05276))3

33-ZSNPA)2
CONTACT 15
FAILS OPEN

3-3-2SHPA44
CONTACT Rl
FAILS CLOSE

3-2SHPA)2
CONTACT Rz
FAILS CLOSE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZSHP<ttOV 47A OPEtt

3-2-SHPA)2 CONTACT RZ OR
3-3-2SHPA44 CONTACT Rl CLOSE

3-2-ShPA)2 CONTACT RZ QR
3-3-ZSHPA44 CONTACT Rl CLOSE

9-10-CH
9-10-EA
9-10-EK
9-10-Ctt

D5286113 3A-14-ZISCAOZ
COIL EtlERGIZKO

PERIODIC TEST ZSl&atlOV 47A OPEN

9-10-CJ
9-)0-CH

D5296113 1-ZSHPA)Z
OPERATOR ERROR

PERIODIC TEST ZSHPxttOV 47A OPEN

I Z. $2IFAILURE llODES AND EFFECTS ANALYSIS I

I I I I I I l~l SERVICK HATFR I
14I l3I IZI I)I tt I I
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9-10-IW D8566193 I-ZShiPDZR
CONTACT 1T
FAILS CPEH

9-10-HJ 08556193 EXCESS TORQUE PERIODIC TEST

PERIODIC TEST

ZShPffPID TRAIN FAILS XHCPKRATIVE

ZSHPffPID TRAXH FAILS INOPERATIVE

9-10-HH 08576193 62-ZSIPDZR
CONTACT 6
FAILS OPEN

PKRIODIC TEST ZSHPffP10 TRAIH FAILS IHOPERATIVE

9-10-tot D8586193

9-10-GT, 01586203

9-10- JH 01596203

9 .10- JN 01606203

5c.X ZSli+0 4
CONTACT 2
FAILS CPEtl

4?C-ZSlsPEZR
EtlKRGIZEO
BY A SHORT

Rc.C-ZSHPEZR
C.,:ITACT 6
FAXLS OPEN

33-2SHPEZR
CCIITACT 4
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZSHPffPID TRAIN FAILS IhCPERATIVE

ZSHPffPIE TRAIN FAILS ZhQPERATIVE

ZSHPffPIE TRAIH FAILS ItlOPERATZVE

ZSIIPffPIE TRAIN FAILS INOPERATIVE

9-10-fig 01616201

9-10-Aft 01626201

'. -10-JN D1636203

9-10-GT D1646203

9-10-GT D1656203

3A-?5'ItPE?4 FUSE
FAILS OPEN

ZSI'IPEZR 575-115V
XI"'St FAILURK

R20-2SliPEc.R COIL
FAILS CPEil

52u-"SHPEZR
CQHTA..T R
FAILS CLOSE

1-cZShPEc.R
CONTACT 2T
FAILS CLOSE

AHHUttCIATED ZN
CONTROL ROQII

A1CiL".ICIATED IH
CONTROL ROON

PERIODIC TEST

PERZODXC TEST

PERIODIC TEST

ZShPffPIE TRAIN FAILS IHCPEPATIVE

ZSIPffPIE TRAIN FAILS IHCPERATIVE

ZSHPffPIE TRAIN FAILS IttCPERATIVE

ZSHPffPZE TRAIN FAILS INOPERATIVE

ZSNPffPZE TRAIN FAILS XHOPERATIVK

9-10-GT
9-10-JH

D1666c.OZ

9 -10- JN 01676203

1-ZSHP E 24
OPERATC". ERROR

33-ZSHP '24
COtlTACT 7 1
FAILS CPEtl

IHOICATIHG LIGHT
ZH COi'ITRCL POOII

PERIODIC TEST

ZSHPf'PIE TRAItl FAILS ZHCPERATIVE

ZShPffPIE TRAIN FAILS INOPERATIVE

I 2 IFAILURE ttOOES AtID EFFECTS ANALYSIS l
I I I I I I I l~l SERVICE HATER l
IRl I 3l I 2 I III l I
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FTSH COI)POHEHT
IDENTIFIER

««»«»»«» «I««i«i»i»«««

9-10-HA 08666203

COt)POt)ENT AtiD tlETHOD OF EFFECT OH 'SYSTEH OTHER REt)ARHS

FAILUERE t)30K FAILURE DETECTIOiN
««I»«i»»«i»«»««»««% «%«»««««i»»i«»««i«i»«»«»«««« «««»«««««««««»«»«««««««««««»«««««»«« ««««««»«««««««»««««««»«««%

ZSHP«P1F TRAIN FAILS IttOPERATIVESZX-ZShPFc.4 PERIODIC TEST
CONTACT 4
FAILS CLOSE

9-10-HA 00676203

9-10-HA
9-10-t)L

08686202

9-10-ttL D8696Z03

9-10-t)L DS706203

9-10-)0) D8716Z03

9-10-)0) D 8726203

9-10-I tL D8736203

I-2SI 1P F 24
CONTACT ZT
FAILS CLOSE

1-25hFPF24
OPERATO'R ERROR

33-25)IPF24
COHTACT 11
FAILS OPEN

1-2SHPF24
CONTACT 28
FAILS OPEit

5ZX-c.S)iPFZ4 COIL
FAILS OPEN

52-ZS) itPF01
CONTACT 64
FAILS OPEN

TGS-25hPFZ4
CONTACT 18
FAILS OPEN

PERIODIC TEST

IHDICATIttG LIGHT
Itt CO"ITROL ROO'I

PKRIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZSHP«P1F TRAIN FAILS IHOPERATIVK

2ShP«PlF TRAIN FAILS IhOPERATZVE

25)i7 «PlF TRAIN FAILS INOPERATIVE

ZSHP«P1F TRAIN FAILS INOPERATIVE

ZSHP«PlF TRAIN FAILS It)OPERATIVE

25hP«P1F TRAIN FAILS ZHOPERATIVE

ZShP«PIF TRAIN FAILS INOPERATIVE

9-10-t)t) 08756Z03 I-25)275F c.4
CONTACT 1T
FAILS OPEN

9-10-t)L 08746203 EXCESS TORQUE PERIODIC TEST

PERIODIC TEST

ZSliP«P)F TRAIN FAILS INOPERATIVE

2SHP»PlF TRAIN FAILS INOPERATIVE

9-10-NI DS766Z03 62-ZSHPF24
COtiTACT 6
FAILS OPEN

PERIODIC TEST 2SHP«PlF TRAIN FAILS INOPERATIVE

9-10-Nl DS776Z03

9-10-KY D3956213

9-10-HY D3976 211

52X-2S)iPFc.4
CONTACT 2
FAILS OPEN

420-25) tPA23 COIL
FAILS OPEN

25) tPAZ5 575-115V
XFt)R FAILURE

PERIODIC TEST

PERIODIC TEST

ANhLJHCIATED ZH
COttTROL ROOtl

ZShP«P1F TRAIN FAILS IHOPERATIVK

ZSHP«P1A TRAIN FAILS INOPERATIVE

2ShP«PlA TRAIN FAILS INOPERATIVE

I K RIFAILURE t)ODES AN) EFFECTS ANALYSIS I
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ICEtiTIFIKR FAILLrcE t!CDK FAILURE OETECTIOH
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9-10-HZ D4136213

9-10-KZ D4 146213

9-10-KZ 04156213

42C-ZStir AZ3
CG'.!TACT 8
FAILS CLOSE

42C-2SliPA23
COIL ENERGIZED
BY A SHCRT

1-ZSHPA23
CONTACT 2T
FAILS CLOSE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZShP}}PIA TRAIN FAILS IhCPERATIVE

ZSti?}}PIA TRAIN FAILS IhOPERATIVE

ZSHP}}PIA TRAIN FAILS INOPERATIVE

9-10-HZ 04166213 1-2SHPAc.3
CO."lTACT 18
FAILS C} QS

PERIGDIC TEST HG!tE

9-10-HZ 04176213

9-10-HZ 04106213

52-ZSliPAO1
CONTACT 3C
FAILS CLOSE

2 2 2S! iPA23
CCiiTACT 8
FAILS CLOSE

PEPICDIC TEST

PERIODIC TEST

HC'iE

ZSh7}}}PIA TRAIN FAILS IHCPERATIVE

9-10-HZ D4196213 33-ZSh~r A23
CCNTACT 1
FAILS CLOSE

PERIODIC TEST ZSh7}OPIA TRAIN FAILS IttGPERATIVE

9-10-HZ 04206213

9-10-NV E1066213

9-10-tN E1086211

9-10-NV E1096Zll

9-10-NY E1106Z13

Z-c.-2SHPA23
COIL Et!ERGIZED
BY A SHORT

4c.O-ZSHPB23 COIL
FAILS OPEtt

2SHPBc.3 575-115V
XFHR FAILURE

3A-ZShT!823 FUSE
FAILS GPEH

52-ZSHPBOl
CONTACT 8C
FAILS GPEH

PERIODIC TEST

PERIODIC TEST

Ati.PJHCIATED IN
CO'lTRGL ROOM

Ah".iLHCIATED IH
CONTROL ROOM

PERIODIC TEST

25!iP}f?IA TRAIN FAILS IHOPERATIVE

ZSMP}}P18 TRAIN FAILS IhOPERATIVE

ZShP}fP18 TRAIN FAILS It!GPERATIVK

ZSHP}f?18 TRAIN FAILS INOPERATIVE

ZSh?i}PIB TRAIN FAILS INOPERATIVE

9-10-NY E 1116213 1-2S!t?823
CG!iTACT 1T
FAILS OPEN

PERIGDIC TEST ZSI~P}fP18 TRAIN FAILS INOPERATIVE

I KJFAILURE t!QDES AhJ EFFECTS At!ALYSIS I
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ffff%ffffffffff ff%ifffffffff%ff fffffffffffffffffffffffflfkffff Kfffffffffffffffflfffffffffffffffffffff)fffffffffffffffffffffffffffffffffffffXffffffffVcffffffffffffffffifffifffffffffffffffffifffffffffffffffffffffffffffffff}fffffffffff

9-10-HX E1126213

9-10-HX E1136213

33-2SI&823
CONTACT 4
FAILS OPEN

QZC-ZSHP823
COIITACT 6
FAILS OPKN

PERIODIC TEST

PKRIODZC TEST

ZSHPffPZB TRAZH FAILS IhCPERATZVE

ZSHPffPZB TRAIN FAILS INCPEPATIVE

9-10-NV
9-10-NIS

E1146213 l-c.SliP823 PERIODIC TEST
OPERATOR ERROR

ZSHPffPZB TRAIN FAILS INOPERATIVE

9-10-HV E1156213

9-10-HX E1166213

9-10-HY E 1176 c.l3

9 10 NY E1106Z13

1-ZShP823
CONTACT ZB
FAILS OPEH

33-2ShPD23
CONTACT ll
FAILS OPEN

ZSllPffPDIS 18
HC CONTACT
FAILS OPEN

Z-l-c.SIiTBZ3
CONTACT 8
FAILS OPKH

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZSHPffP19 TRAIN FAILS ZhCPERATIVE

ZSHPffPZB TRAIN FAILS IHCPERATIVK

ZSNPffPIB TRAIN FAILS IhCPERATIVE

ZSHPffPZB TRAIN FAILS INOPERATIVE

9-10-tC( E1206213 TQS-2ShT823
COIITACT 1S
FAILS CPEH

PERIODIC TEST

9-10-NX El)96Z13 EXCESS TCRQUE PERIODIC TEST ZSI&ffPZB TRAIN FAILS IHOPERATIVE

ZSIiPffPZB TRAIH FAILS INOPERATIVE

9-10-NY E1226213

9-10-IIY E1236213

9-10-NH E1246213

9-10-NH E1c.56213

33-2ShPBZ3
CONTACT 6
FAILS OPeN

2-1-2ShP 823 COIL
FAILS OPEN

42C-ZSHP823
CONTACT 0
FAILS CLOSK

QZC-ZSHP823
COIL ENERGIZED
BY A SHORT

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZSIfPffPZB TRAIH FAILS INOPERATIVE

ZSIiPvPZB TRAIN FAILS INOPERATIVE

ZSHPffP19 TRAIH FAILS IHCPKRATIVE

ZSHPffPZB TRAIN FAILS ZHOPERATIVE

I I 8FAILURE IICDKS AhD EFFECTS ANALYSIS I

I I I l I I I t~l SERVICE IIATER
141 13 I 12) }1I I

I J.O.12177 FHEA-9-10 SH SS j



ffYiffffffffffffffffffffffffffffffffffffffffffffffffffffffcf ffffffffffffffIffffffffffffffffffffffffffffffffffffffffffffffffffffffff)fffffffffffffffffff ffffff!fffffffffffffffffffffffffcf ffffffffffffffffffff% fffffffffffffffffffffffffffffc ffffffffffffffffffffff% ff

FTSH CO!!POitENT COttPOttEttT AND t!ETHGD OF EFFECT Oi't SYSTEtt OTHER REt!ARHS

IDENTIFIER FAILURE HQDE FAILURE DETECTIOiN
ffffffffffffffffff ffffffffffff%ifif%ffffiiiffffff ffffffffffffffff!fffffffffffffffX)fffffffffffffffffffffffffff)fffffffffffffffffffffViffffffffffffffffffff%ffffffffkfffffff)fffffffffffffffffffffffffffffffffffffffffffffff

9-10-NH K1266213 1-2SHP Bc.3
CONTACT ZT
FAILS CLOSE

PERIODIC TEST ZSHPffPIB TRAIN FAILS INOPERATIVE

9-10-NH E1276213 1-2SHPB23
CONTACT 1B
FAILS CLOSE

PERIODIC TEST

9-10-ttH E1285213

9-10-NH E1296213

52-ZS! iPB01
COttTACT 3C
FAILS CLOSK

c. 2-ZSHPBZ3
CONTACT 8
FAILS CLOSE

PERIODIC TEST

PERIODIC TEST

NONE

ZSl&ffPZB TRAIN FAILS IhOPERATIVE

9-10-NH E1306213 33-ZSHPB23
CONTACT 1
FAILS CLOSE

PERIODIC TEST ZSHPffPZB TRAIN FAILS INOPERATIVE

9-10-hH E1316213

9-10-LX D3506223

2-2-ZSI!PD23
COIL ENERGIZED
BY A S!!ORT

42C-25hPC23
COIL Et)ERGIZED
BY A S!!ORT

PERIODIC TEST

PERIODIC TEST

ZS!PffPZB TRAIN FAILS INOPERATIVE

ZSHP+PZC TRAIN FAILS INOPERATIVE

9-10-LH D7406c.23 420-ZSHPC23 COIL
FAILS OPEN

PERIODIC TEST ZSHPffPZC TRAIN FAILS ItiOPERATIVE

9-10-LH D7426ZZl

9-10-LH D7436c.21

9-10-LZ D7446223

9 10 LZ D7456c.23

ZSHPC23 575-115V
XFt!R FAILURE

3A 2S!iPC23 FUSE
FAILS OPEN

52-2SliPC01
CONTACT 8C
FAILS OPEN

I-ZSHPC23
CONTACT 1T
FAILS OPEN

AtCiUNCIATED IN
CCttTROL ROOtt

Ah7FJNCIATKO IN
CONTROL ROON

PERIODIC TEST

PERIODIC TEST

ZSHPffPZC TRAIN FAILS INOPERATIVE

ZSHPffPZC TRAIN FAILS INOPERATIVE

25liPffPZC TRAIN FAILS INOPERATIVE

ZSHPffPIC TRAIN FAILS INOPERATIVE

9-10-LY D7466223 33-SHPC23
CONTACT 4
FAILS OPEN

PERIODIC TEST ZSHPffPIC TRAIN FAILS ZNOPKRATIVE

I I FAILURE }!ODES AND EFFECTS At!ALYSIS l
I I I I I l I l~l SERVICE HATER

l4l l3l IZI lll ~ l
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ffffffffcf fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffflfffffcf fffffffffffffffffffflfffffffffffffffcf ffffffffffCf ffffffffffcf fffffffffffffffffftfffcf ffffffffffffffffcf fffffffffffffffffflfffffffffffffffff}fffff
FTSH COttPONENT COttPCNENT AN) llKTHOD OF EFFECT- ON SYSTEtl OTHER REtlARHS

IDENTIFIER FAILURE HODE FAILURE DETECTION
ff)fuffffifffifffffffffifififff ffffffffffcf ffViffffffffffffff$ ffffffiflfffffff ffffffffffffifffffffffffffffffffffffifffffcf cf ffXffffffffffffffffffffff ffffffffffffffffcf ffffffffffffff fuffffffffffffffffff

9-10-HD D7826233

9-10-t tD 07836233

2SltPffPDIS 1K
NO CONTACT
FAILS OPEN

c.-l-ZShP E23
CONTACT 8
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

ZSh7 ffPIE TRAIN FAILS INOPERATIVE

ZSHPffPIE TRAIN FAILS INOPERATIVE

9-10-ttC 07856233 TQS-ZsttPE23
CONTACT 18
FAILS OPEN

9-10-HC 07846233 EXCESS TORQUE PERIODIC TEST

PERIODIC TEST

ZSliPffPIE TRAIN FAILS IttOPERATIVE

ZSHPfcPIE TRAIN FAILS IHOPERATIVE

9-10-ttD 07876233

9-10-ttD 07886233

9-10-tS D7896233

9-10-lS D7906233

9-10-tS 07916233

9-10-HB D7926233

9-10-tS D7936233

9-10-'tS 07946Z33

9-10-tlB D7956Z33

33-ZSllPEc.3
CONTACT 6
FAILS OPEN

2-1-ZStPEZ3 COIL
FAILS OPEN

RZC-ZShPE23
CONTACT 8
FAILS CLOSE

Rc.C-c.SliPEZ3
COIL ENERGIZED
BY A SHCRT

I-ZSNP Ec.3
CCtlTACT ZT
FAILS CLOSE

1-2SPHEc.3
CONTACT 1B
FAILS CLOSE

52-2SHPE01
CONTACT 3C
FAILS CLOSE

2-2-2SHPE23
CONTACT 8
FAILS CLOSE

33-c.ShPE23
CONTACT 1
FAILS CLOSE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZSWPcfPIE TRAIN FAILS IhOPERATIVE

ZShPffPIE TRAIN FAILS INOPERATIVE

ZShPwPIE TRAIN FAILS IHCPERATIVE

ZSHPffPIE TRAIN FAILS IhiOPERATIVE

ZSHPffPIE TRAIN FAILS IhOPERATIVE

HONE

HONE

ZSHPffPIE TRAIN FAILS IHOPERATIVE

ZSHPffPIE TRAIN FAILS INOPERATIVE

I I I I I I I I
IR I l3l I 2 I I I I

FAILURE NODES AHD EFFECTS ANALYSIS I
I SERVICE hATER I

I I
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FTSH COkkPOHBiT COktPOtlENT AhD tlETHOD OF EFFFCT OH SYSTEH OTHER REltARHS

IDEtiTIFIER FAILURE NODE FAILURE DETECTIONi

KcYiXkkKVcYclkk %kk%%%%%4%ii%%)iÃ%% Kkf%%%%if%XVckk%kkkk%Ã%kkkkÃ)fkkK)f %Ã%%%%%%%%)fhkk%%%%%%%kkXK)fXkkXWkkÃ%kklkk%% XXX%%%kk%%%%%kk%%4fkkkkkk%)fkkkkkkkkkk

9-10-tS D7966233

9-10-PY E4836233

9-10-PX E4846233

9-10-PX E4866231

9-10-PX E4076231

9-10-QS E4886233

9-10-QS E4896233

9-10-QA E4906233

2-2-ZSkPE23
COIL EtiKRGIZKD
DY A SHORT

42C-2SNPF23
CONTACT 20
FAILS OPEN

420-ZSkiPF23 COIL
FAILS OPEN

2SHP F23 575-115V
XFRN FAILURE

3A-ZSiiPFZ3 FUSE
FAILS OPEN

52-ZSHPF01
CONTACT 8C
FAILS OPEN

I-ZSkiPF23
CONTACT 1T
FAILS OPEH

33-ZSki>F23
CONTACT 4
FAILS OPEil

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

At%"NCIATED IN
CCtiTROL ROOkk

AtiHLENCIATED IH
COtiTROL ROON

FERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZSkiPaPIE TRAItl FAILS ItiOPERATIVE

ZSHPwPIF TRAItt FAILS INOPERATIVE

ZSkiP<PIF TRAIN FAILS INOPERATIVE

ZSltP<PIF TRAIN FAILS IHOPERATIVE

ZSHPxPIF TRAIN FAILS IHOPERATIVE

ZSNPxPIF TRAIN FAILS IhOPERATIVE

ZSkiP>PIF TRAIN FAILS IttOPERATIVE

ZSktP<PIF TRAIti FAILS ItiOPERATIVE

9-10-QA E4916233 42C-ZSXPF23
COtiTACT 6
FAILS OPEN

PERIODIC TEST ZStiPvPIF TRAIN FAILS INOPERATIVE

9-10-PX
9-)0-PY

E4926233 1 ZShPF23
OPERATOR ERROR

PERIODIC TEST ZSHPxPIF TRAIN FAILS IttOPERATIVE

9-10-PX E4936233

9-10-QA E4946233

9-10-QS E4956 233

1-ZSHPF23
CotiTACT 28
FAILS OPEN

33-25)iPF23
CONTACT Il
FAILS OPBI

ZSkiPwPDIS 1F
NO COtiTACT
FAILS OPEH

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZSkiPxPIF TRAIH FAILS ItiOPERATIVE

ZSkiPxPIF TRAIH FAILS IHOPERATIVE

ZSktPxPIF TRAIN FAILS ItiOPERATIVE

I 2 IFAILURE ttODES AtiD EFFECTS AtiALYSIS I

I I I I I I I l~l SERVICE HATER

l4 I I31 I 2 I I I I 1
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FTSH COlfPOtlEHT CO! IPOtlEtlT AttD tlETHOD CF EFFECT OH SYSTEH OTHER REtlARHS

IDENTIFIER FAILURE t!ODE FAILURE DETECTIOtl
I'f)f)f}f}f)f}f}f}f}f}f}f}f}f)f}f)f}f}f}f}f}f}f}f}f)f}f}f}f}f}f}f)f}f)f}f}fd}f)fk'f}fif)f}f)f}f%}f}f}f}f}f)f)f)f)f}f}f}f}f}f)f}f)f)f)f}f}f}f}f)f}f}f}f}f)f}f}f}f}f}f}f}f}f}f}f}f}f)f}f}f}f}f}f}f}f}f)f}f)f)f}f}f~)f}f}f}f}f

9-10- JB D7066323

9-10- JB D7076323

9-10-LT D7086323

9-10-JA E4096323

9-10-HX B10S323

9-10- JA B116323

9-10- JA E4126323

9-10-JA B136323

9-10-PP E4146321

9-10-PP E4156321

9-10-HX E4166323

1-92SIPAc.8
CONTACT 1T
FAILS OPEH

ZSIP}fLS 73A
tlC COtlTACT
FAILS OPEN

1 c.ShPAc.8
COIITACT c.B
FAILS OPEN

420-ZSHPBZ8 COIL
FAILS OPEN

42C-ZSI}PB28
COIL EhERGIZED
BY A SllORT

33-ZS!iPBZ8
CONTACT 4
FAILS OPEH

33-ZShPBZB
CONTACT 11
FAILS OPEI<

42C-2SI9PB28
CC:ITACT 6
FAILS OPEN

3A-2SHPBZB FUSE
FAILS OPEN

2SIiPBc.8 575-115V
XFltR FAILURE

I-ZSNPBZB
CONTACT 2T
FAILS CLOSE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

AtDIUHCIATED IN
CONTROL ROON

Ah",iUHCIATED IN
COhTRCL ROO!l

PERIODIC TEST

ZSNP>t!OV 77A CLOSE

ZSIFPr}ftlOV 77A CLOSE

ZShFP}fHOV 77A CLOSE

ZSIP}fHOV 77B CLOSE

ZSHP}ftlOV 77B CLOSE

ZSIP}fltOV 770 CLOSE

ZSIP}fHOV 77B CLOSE

ZShP}fttOV 77B CLOSE

ZSNP}ft!OV 77B CLOSE

ZSHP}fHOV 77B CLOSE

ZSHP}fHOV 77B CLOSE

9-10-PQ
9-10-HX

E4176323 1-2SHPBZB
OPERATOR ERROR

PERIODIC TEST ZSHP}ftlOV 778 CLOSE

9-10-JA E4186323 TQS-2SIPBZB
CONTACT 18
FAILS OPEtl

PERIODIC TEST ZSIiP}fttOV 77B CLOSE

9-10-JA E4196323 EXCESS TORQUE PERIODIC TEST ZSliP)fHOV 77B CLOSEl~ FAILURE l!ODES AID EFFECTS ANALYSIS I

I I I I I I I l~l SERVICE HATER l
I4t I31 IZI IIIu} I I}~I~~ J.h.12177 FIIFh-9-ill 3H 103

















FTSK COHPOiNEHT COltPChEttT AttO HETHSO OF EFFECT OiH SYSTEtt OTHER REltARKS

IDENTIFIER FAILNE HOSE FAZLLRE DETECTION
»»»»»»»3f »»»i»»i»i»»» »»»»»»»»»i»»»i»i»»» »»»»i»i»i»i»»»»»»»»i»»»»»»»»% »»»»i»»»»»»»»»i»»»»»»»»»»»»»»»»»»»»»»» »»»»»»»»»»»»»»»»»»»»»»»i»»»

PERIODIC TEST St?P»P1F TRAIN FAILS IhSPERATIVE9-10-AT E4786403 49-2S'fiPF45
HC COttTACT
FAILS CiPEH

9-10-AT E4796403

9-10-AT E4806403

9-10-AT E4816401

9-10-AT E4826401

9-10-PX E4856403

42-2SHPF45 COIL
FAILS OPEN

42-ZStPF45
CONTACT 4
FAILS CPEH

3A-2SKPF45 FUSE
FAILS CPEH

2SHPF45 575-115V
XFHR FAILURE

420-ZSKPF23
CChTACT 14
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

AttNUHCIATED IN
CCtlTROL ROSH

AtCWitCIATED Itt
COHTPCL RCOH

PERIODIC TEST

2SNP»P1F TRAIN FAILS IHOPERATIVE

2SHP»PlF TRAIN FAILS IhCPERATIVE

ZSHP»PlF TRAIN FAILS IttCPERATIVE

ZSHP»PlF TRAIN FAILS INOPERATIVE

ZSHP»PIF TRAIN FAILS It(CPERATIVE

9-10-H

9-10-H

D6917013

D6927013

ZHCS»SOV 10A
COIL EhERGIZED
BY A SHORT

1 ZHCSA07
CONTACT 1T
FAILS CLOSE

PERIODIC TEST

PERICDIC TEST

LOSS OF DIV I SERVICE HATER
TO DBA HYDROGEN RECOHBINER SYS

LOSS OF DIV I SERVICE HATER
TO DBA HYDROGEN RECOttBIHER SYS

9-10-H

9-10-X

06937013

E4057013

I-?HCSA07
OPERATO'R ERROR

ZHCS»SOV 10B
COIL EtaERGIZED
BY A SHORT

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV I SERVICE HATER
TO DBA HYOROG'EH RECOttBIttER SYS

LOSS OF DIV II SERVICE HATER
TO DBA HYDRCGEt) RECOttBIt<ER SYS

9-10-X E4067013

9-10-X E4077013

I-ZHCSB07
CONTACT lT
FAILS CLOSE

1-?HCSB07
OPERATOR ERROR

PERIODIC TEST

PERIODIC TEST

9-10-U

9-10-U D7257033 Fl-ZSlPA32 FUSE PERIODIC TEST
FAILS OPEN

D7?47033 ZSHP»SOV 7A CLOSE PERICDIC TEST

LOSS OF DIV II SERVICE HATER
TO DBA HYDROGEN RECOHBINER SYS

LOSS OF DIV II SERVICE HATER
TO DBA tlYDROSEH RECCttBIttER SYS

LOSS OF DIV I SERVICE HATER
TO RHS PUttP SEAL COOLERS

LOSS OF DIV I SERVICE HATER
TO RHS PUtfP SEAL COOLERS

I FAILURE ttODES AND EFFECTS AttALYSIS I

I I I I I I I l~l SERVICE HATER

I4l l3l IZI lll I
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FTSti CCt!POliEHT
ZDKtiTIFIFR

%%KYci%%% Xiiii3f%%%%%

12-1-V LID%7023 3X3-2IASAll PERIODIC TEST
RELAY COIL
FAILS OPEti

COHPDtiEHt'hD l!ETHCD OF EFFECT Oii SYSTEtl DTHER REt!ARHS
FAILURE tlODE FAILURE DETECTIOH

%%%%%ÃYiÃV%)fWKKKi% %%%%%%)iYi%%%%%iiXÃVi%%%%%%% W%%%%%%%%%%%%%!f%%%%%%%%%%%%%%%%%lf%%% %4f%%1%4i%%%%%%%%%%%%%%%XKKK

2IASKSOV166 t!SRV ACC INSTR
AIR HDR DIV I ISCL VALVE OPEN

12-1-V

12-1-V

14.-1-AF

12-1-R

12-1-R

12-1-R

12-1-L

12-1-L

L1057023

L1067023

L2117022

L0317033

L0337033

L0307033

L0357033

L0367033

3A-24-2ISCA02
CO'ITACT Tl
FAILS CLOSED

3X3-2IASA11
CONTACT RQ
FAILS CLOSKD

2IASKSOV170
Et!ERGIZEO
BY A SHORT

3X1-2IASB11
COilTACT Rl
FAILS CLOSED

1AA-2IASB11
OPERATOR ERROR

1KB-2IASB11
CONTACT 28
FAILS CLOSED

2IASKSOV165
ENERGIZED
BY A SHORT

3-2IASBll SEAL-IN
CONTACT Tl
FAILKD CLOSE

PERIODIC TEST

PERIODIC TEST

IHDICATIHG LIGHT
IN COtiTROL ROD!l

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

2IASÃSOV167 ItiSTR AIR HDR A
DIV I OUTBOARD ZSOL VALVE OPEN

2IAS~SOV167 ItiSTR AIR HDR A
DIV Z OUTBOARD ISOL VALVE OPEN

2ZASxSOV170 tlSPV INST AIR
HDR A OUTBOARD ISOL VLV OPEti

2IASvSOV165 ADS AIR HDR B
OIV II OUTBOARD ISOL VALVE OPEN

21ASxSOV165 ADS AIR HDR B
DIV II OUTBOARD ISOL VALVE OPEN

2IAS<SOV165 ADS AIR HDR B
DIV II OUTBOARD ISOL VALVE OPEN

21AS>SOV165 ADS AIR HDR 8
DZV II OUTBOARD ZSOL VALVE OPEN

2IASxSOVI65 ADS AIR HDR B
DIV II CUTBOARD ZSOL VAI VE OPEN

12-1-L

12-1-L

L0377033

L0387033

3-2IASBll
RELAY EiNERGIZED
BY St!CRT

1A-2IASBll
CONTACT 2D
FAILS CLOSED

PERIODIC TEST

PERIODIC TKST

2ZAS<SOV165 ADS AIR HDR B
DIV II OUTBOARD ZSOL VALVE OPEN

2IASxSOV165 ADS AIR HDR B
OIV II OUTBOARD ISOL VALVE OPEN

12-1-L

12-1-R

L0397033

Lott07033

lA-2IASBl1
OPKRATOR EPROR

3B-23-ZIASB02
CONTACT Tl
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

2IASwSOV165 ADS AIR HDR B
DIV II OUTBOARD ZSOL VALVE OPEN

2IAS<SOVI65 ADS AIR HDR B
DZV ZZ OUTBOARD ISOL VALVE OPEN

l ir'/. ). )FAILURE NODES AND EFFECTS ANALYSZS
I I I I I I I I M' IHSTRU'.!EHT AZR SYSTEtt
i<I l31 I 2l I 1
l J.0-12177 Ft!EA"12-1 SH 9 l



FTSK COttPONENT
IDENTIFIER

COttPOttENT AND
FAILURE ktODE

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

HETHOD OF EFFECT ON SYSTEkt OTHER REktARHS
FAILURE DETECTION

%%%%%%i%%%%%%%i%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%i%%%%%%%%%

12-1-R
12-1-T
12-I-kt

12-I-T

12-1-T

12-1-T

12-1-H

12-1-H

L0417033

L0527033

L0547033

L0557033

L0577033

L0587033

3A-23-ZIASCBOZ
REI.AY ENERGIZED

3X1-2IASB11
CONTACT TZ
FAILS CLOS 0

lBB-2IASBll t

OPERATOR ERROR

1BB-2IASBll
CONTACT ZB
FAILS CLOSED

3X-2IASB11
SEAL-IN
CONTACT Tl
FAILEO CLOSED

3X-2IASB11
RELAY EttERGIZED
BY SHORT

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

2IAS%SOV184 HSRV ACC INSTR
AIR HDR DIV I ISOL VALVE OPEN

ZIAS%SOV184 HSRV ACC INSTR
AIR HDR DIV I ISOL VALVE OPEN

2IAS%SOV184 HSRV ACC IttSTR
AIR HDR DIV I ISOL VALVE OPEN

ZIAS%SOV184 HSRV ACC INSTR
AIR HDR OIV I ISOL VALVE OPEN

2IAS%SOV184 HSRV ACC INSTR
AIR HDR DIV I ISOL VALVE OPEN

ZIAS%SOV184 HSRV ACC 1'NSTR
AIR HDR DIV I ISOL VALVE OPEN

12-1-H L0597033 1B-ZIASB11
CONTACT 2B ~

FAILS CLOSED

PERIODIC TEST 2IASKSOV184 kISRV ACC INSTR
AIR HDR DIV I ISOL VALVE OPEN

12-1-H

12-1-T

12-1-G

12-1-H

L0607033

L0617033

L0637032

L0647033

L0657033

18-2IASBl1
OPERATOR ERROR

3B-23-2ISCBOZ
CONTACT T2
FAILS CLOSED

ZIASKSOV183
CLOSES THEN OPENS
INADVERTENTLY

2IAS%SOV183
ENERGIZED
BY A SHORT

3B-23-2ISCB02
CONTACT Tl
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN COt)TROL ROOkk

PERIODIC TEST

PERIODIC TEST

ZIAS%SOV184 HSRV ACC INSTR
AIR HDR DIV I ISOL VALVE OPEN

2IAS%SOV184 HSRV ACC INSTR
AIR HDR OIV I ISOL VALVE OPEN

ZIAS%SOV183 k!SRV INST AIR
HDR B INBOARD ISOL VLV OPEN

2IAS%SOV183 HSRV INST AIR
HDR B IttBOARD ISOL VLV OPEtk

ZIAS%SOV183 HSRV IttST AIR
HDR B ItlBOARD ISDL VLV OPEN

12-1-H L0667033 3Xl-ZIASBll
CONTACT R4
FAILS CLOSED

PERIODIC TEST 2IAS%SOV183 ktSRV INST AIR
HDR B INBOARD ISOL VLV OPEN

I iO et'h'- IFAILURE HODES AttD EFFECTS ANALYSIS I
I I I I I I I I '

I IHSTRUtIEtIT AIR SYSTEkt I
I4 l 13 I I 2 I II . I
I J 0.12177 FkIEA-12-1 SH 10 I







FTSK COHPONENT
IDENTIFIER

12-1-U L0827043 3X1-2IASBll PERICDIC TEST
P.ELAY COIL
FAILS OPEll

COllPONENT AND llETHOD CF EFFECT ON SYSTEtl OTHER REtlARKS
FAILURE HODE FAILURE DETECTION

«««««««%««««««%% %««%««%«Ã«%%«««%««««%«%% «%«%%%««%««««««««%««««««%«««««««««%% «%««%«%««««««««««%««««%%%%

ZIAS«SOV184 HSRV ACC ItlSTR
AIR HOR DIV I ISCL VALVE CPEN

12-1-U

12-1-U

L0837043

L0847043

3B-24-2ISCBOZ
CONTACT TZ

'AILS CLOSED

3XI-ZIASBII
CC'lTACT R4
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

ZIAS«SOV180 INSTR AIR HDR B
DIV II INBOARD ISOL VALVE CPEN

c

ZIAS«SOV180 INSTR AIR HDR B
'OIV II IrtBOARD ISOL VALVE OPEN

12-1-AK L0987073 3X4-2IASA11
RELAY COIL
FAILS OPEtl

PERIODIC TEST ZIAS«SCV168 INSTR AIR HDR B
DIV I OUTBOARD ISOL VALVE OPEN

12-1-AK L1147073

12-1-AK L1167073

12-1-AK L1177073

12-1-AK L1187073

12-1-AK L1197073

IJ-ZIASA11
CCslTACT B
FAILS OPEN

Flc.-ZIAS11
3A.FUSE
FAILS OPEtl

1J-ZIASA11
'OPERATOR ERROR

1J-2IASA11
OPERATOR ERRCR

3X5-ZIASA11
CCNTACT T4

.FAILS OPEal

PEPIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZIASgSOV166 HSRV ACC ItlSTR
AIR HDR DIV I ISOL VALVE OPEN

2IAS«SOV166 llSRV ACC INSTR
AIR HDR DIV I ISOL VALVE OPEtl

ZIAS«SOV166 tlSRV ACC INSTR
AIR HDR DIV I ISOl; VALVE OPEtk

2IAS«SOV166 HSRV ACC ItlSTR
AlR HDR DIV I ISOL VALVE OPEN

ZIASWSOVI66 HSRV ACC INSTR
AIR HOR DIV I ISOL VALVE OPEN

12-1-AK L1207073

1Z-1-AH L1077003 1G-ZIASBll
CONTACT B
FAILS OPEN

PERIODIC TEST

3X5-c.IASAll RELAY PERIODIC TEST
FAILS OPEN

2IAS«SOV166 HSRV ACC INSTR
AIR HDR DIV I ISOL VALVE OPEtl

2IAS«SOV184 llSRV ACC INSTR
AIR HDR DIV I ISOL VALVE OPEN

12-1-AH L1097083

12-1-AH L1107083

F9-2IASB11
3A FUSE
FAILS OPEN

16-c.IASBll
CCNTACT A
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

ZIAS«SOV184 HSRV ACC ItlSTR
AIR HDR DIV I ISCL VALVE OPEN

IAS«SOV184 HSRV ACC INSTR
AIR HDR DIV I ISOL VALVE OPEtl

I 'c't.«-' IFAILURE tlODES ArlD EFFECTS AttA'SIS I
I I I I I I I I '~" I IttSTRU.'IEtlT AIR SYSTEtl I
I4I I3I IZI Il I
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FTSK

»»»»»»»If

12-1-AB

COt IPOtiENT
IOEtiTIFIER

L1607093 ZIAS»SOVY181 PERIODIC TEST
SQLEtiQID COIL
FAILEO OPEN

COltPOtictiT AND HETHOD OF EFFECT ON SYSTEtl OTHER REt!ARKS
FAILURE k!QDE FAILURE DETECTION

»»»%»»»»»%»»»»%% %»%»%»»»»»»}f»»»%»%»%%»%% »»»»»»»»»»»»»Yi»»»%%%»%%»»%%%»%»%»%%% '%»»»»»»»»»»»»»%»»»»»»W»ttÃ»

2IAS»SOVY181 DIV I LOH FLOH
SUPPLY VALVE CLOSED

12-1-AB L1617093 F7-ZIASA17
3A FUSE
FAILS QP Ett

PERIODIC TEST ZIAS»SOVY181 DIV I LOH FLOH
SUPPLY VALVE CLOSED

12-1-AB L1627093

12-1-AB L1637093

12-1-AB LI6 t7093

1H-ZIASA17
COtiTACT 3T
FAILS OPEN

1H-2IASA17
OPERATOR EPROR

1H-ZIASA17
CONTACT 2T
FAILS QPEti

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZIAS»SQVY181 DIV I LOH FLOH
SUPPLY VALVE CLOSED

2IAS»SOVY181 DIV I LOH FLOH
SUPPLY VALVE CLOSED

ZIAS»SOVY181 DIV I LOH FLOH
SUPPLY VALVE CLOSED

12-1-AE L1667093

12-1-AE L1677093

12-1-AE L1687093

12-1-AE L1697 093

12-1-AE L1707093

ZIAS»SOVY186
SQLEtiOIO COIL
FAILED OPEN

F8-ZIASB17
3A FUSE
FAILS OPEti

1K-2IASB17
CONTACT 3T
FAILS OPEN

1K-2IASB17
OPERATOR ERROR

1K-2IASB17
CONTACT 2T
FAILS QPEti

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZIAS»SOVYI86 DIV II LOH FLOH
SUPPLY VALVE CLOSED

ZIAS>SOVY186 DIV II LOH FLOH
SUPPLY VALVE CLOSED

ZIAS»SOVY186 DIV II LOH FLOH
SUPPLY VALVE CLOSED

ZIAS»SOVYI86 DIV II LOH FLOH
SUPPLY VALVE CLOSED

ZIAS»SQVY106 DIV II LOW FLOH
SUPPLY VALVE CLOSED

12-1-AR L1717093

12-1-AR L1727092

12-I-AQ L1777093

ZIASPStiX181
-CONTACT
FAILS OPEN

LOSS OF 120VAC
DIV I BUS A
2SCt'l»PNL10ZA
CKT tiO. 32

ZIAS»PSNX186
CONTACT
FAILS OPEN

PERIODIC TEST

ItiDICATING LIGHT
IN CONTROL ROO! t

PERIODIC TEST

ZIAS»SOVX181 DIV I HIGH FLOH
SUPPLY VALVE CLOSED

ZIAS»SOVX181 DIV I HIGH FLOH
SUPPLY VALVE CLOSED

ZIAS»SOVX186 DIV II HIGH FLOH
SUPPLY VALVE CLOSED

I i""ZI'c 'FAILURE HQDES'AtiD EFFECTS ANALYSIS I

I I I I I I I I ~ !i I INSTRU!!ENT AIR SYSTEtl I

I ~ I I 3 I I 2 I I I I'I J.O.1Z177 Ft!EA-12-1 - SH 15
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FTStl COttrOtiEtlT COHPOtlENT AND tlETHOD OF EFFECT ON SYSTEll OTHER REtlARKS

IDEtlTIFIER FAILURE tlODE FAILURE DETECTION
%% % Vlf%%% %% %% % > 4 ll% llll%llÃ4 % % % lf% % 4 %%% % %%% % I% 5 lf4 % lf% 4 4 ll% %% ll%%ll% ll

it'll
KllW % % lf%%%!f llllllll)leV llllllllifll%lllf%% % > % %% % %%% %% 4 % 4

llew

ViK4 % ll%%%%%%% llll%

12-I-AQ L1787092

12-1-AB L1837093

12-1-AE L1867093

LOSS OF 120VAC
DIV II BUS B
ZSCI t+PttL30ZB
CKT NO. 32

ZIAS>PSNY181
CONTACT
FAILS OPEN

2IAS+PSNY186
CotlTACT

- FAILS OPEN

INDICATItlS LIGHT
Itl CONTROL ROOtl

PERIODIC TEST

PERIODIC TEST

ZIAS+SOVX186 DIV II HIGH FLON
SUPPLY VALVE CLOSED

ZIAS<SOVY181 OIV I LOH FLOH
SUPPLY VALVE CLOSED

ZIASxSOVY186 DIV II LOH FLOH
SUPPLY VALVE CLOSED

I IFAILURE HODES A'lD EFFECTS AtlALYSIS
I I

'
I I I I I

~"' ItlSTRUtlEtlT AIR SYSTEll
I tt I l3 I I 2 I I 1
I J.O.12177 FlIEA-12-1 SH 16 'I
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FTSK COilPOHENT COtlPONENT AHD HETHOD OF EFFECT OH SYSTEtl OTHER REHARKS

IDENTIFIER FAILURE NODE FAILURE DETECTIOH
%ÃXVcc%%%%% %%%%XXVc%%%%%rc)E%% %%%%Yi%%%%%%%%WVi%%%|c%%%%% %%%%icRVcXKXVcÃ)fÃViccYcirclccKKXVfKXViYiicXVi%Ã%%ikXYcRK)f)AYrXKX)i<%Ye)ikXNEXKK)tXX

12-4-C G001EGA1 2EGA>V 2A
CHECK VALVE
FAILS OPEN

AHNWCIATED ZN
CONTROL ROON

LOSS OF DIV I LEFT BANK
STARTING AIR PRESSURE

12-4-C

12-4-C

12-4-C

12-4-C

12-4-C

12-4-B

12-4-B

G002EGA1

G003EGA1

G004EGA1

GOOSEGAX

G006EGAI

G007EGA1

GOOBEGA1

2EGA<SV lA
SAFETY VALVE
STUCK OPEN

2EGA%SV 4A
SAFETY VALVE
STUCK OPEN

2EGA>V 2B
CHECK VALVE
FAZLS OPEN

2EGAASV 2A
SAFETY VALVE
STUCK OPEN

2EGAKSV 3A
SAFETY VALVE
STUCK OPEN

2EGA<V 16A
CHECK VALVE
FAILS OPEN

2EGARSV 1B
SAFETY VALVE
STUCK OPEH

AHcCHCZATED IN
CONTROL ROOil

AtL%lHCIATED IN
CONTROL ROOtl

ANNUNCIATED IN
CONTROL ROOil

AHPJHCIATED IH
CONTROL ROOil

AHhJHCZATED IN
CONTROL ROON

ANNUNCIATED IH
CONTROL ROON

AhmlNCIATED ZN
CONTROL ROON

LOSS OF DXV I LEFT BANK
STARTING AIR PRESSURE

LOSS OF DIV I LEFT BAh".C

STARTZHG AIR PRESStlRE

LOSS Or DIV I RIGHT BAtCK
STARTING AIR PRESScJRE

LOSS OF DZV I RIGHT BANK
STARTIh'S AIR PPESSURE

LOSS OF DXV X RIGHT BANK
STARTZh'G AIR PRESSURE

LOSS OF DIV II LEFT BAt0C
STARTXhG AIR PRESSURE

LOSS OF DIV ZZ LEFT BANK
STARTZHG AXR FRESSURE

12-4-8 G009EGAX 2EGA>SV 4B
SAFETY VALVE
STUCK OPEN

ANNUNCIATED IN
CONTROL ROON

LOSS OF DIV IZ LEFT BANK
STARTING AIR PRESSURE

12-4-B

12-4-B

12-4-B

G010EGA1

GOllEGAl

G012EGA1

2EGA<V 168
CHECK VALVE
FAILS OPEN

2EGAKSV 2B
SAFETY VALVE
STUCK OPEN

2EGA>SV 3B
SAFETY VALVE
STUCK OPEN

ANNUNCIATED IH
CONTROL ROON

AWWi CZATED IH
CONTROL ROON

ANNUNCIATED ZN
CONTROL ROO"l

LOSS OF DXV ZZ RIGHT BAt0C
STARTIHG AZR PRESSURE

LOSS OF DIV ZI RIGHT BANC
STARTZh'G AIR PRESSURE

LOSS OF DZV XZ RIGHT BAhiK
STARTIHG AIR PRESSURE

I IFAILURE NODES AttO EFFECTS ANALYSIS I
I I I I I I I I l STBY DIESEL GENERATOR AIR STARTUP t
l4l I3l I2I ill I I
I J.O.12177 FLEA-12-4 SH 1
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FTSK CCMPONEHT COAMPOhTENT AhD METHOD OF EFFECT ON SYSTEM OTHER REMARKS

IDENTIFIER FAILURE MODE FAILURE DETECTION
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15-1. -J E04t'77052

15-1.-J E0477053

15-1.-E E0487053

15-1.-E E0497052

15-1.-F E0107122

3-2FPWS03
CONTACT A
FAIL OPEN

1C-2FPhB03
OPERATOR ERROR

3B-2-2ISCB02
CONTACT M4
FAIL CLOSE

3B-2-2ISCB02
COIL ENERGIZED

3A-21-2!SCA02
COIL ENERGIZED

INDICATING LIGHT
IN CONTROL ROOM

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOM

IhOICATING LIGHT
IH CONTROL ROOM

2FPW}fSOV 221 VALVE OPEN

2FPW}fSOV 221 VALVE OPEN

2FPW}fSOV 221 VALVE OPEN

2FPWIfSOV 221 VALVE OPEN

2FPW}fSOV 218 VALVE OPEN

'll IFATLOOE NOSES ANO EFFECTS ANALTSTS
lf.~f

I FIRE PROTECTION WATER I

I

I J.O.TE177 FNEA-1 -T.A SN 4
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FTSK COtFONENT CO)IPONENT AHD HETHOD OF EFFECT ON SYSTEH OTHER REHARHS

IDENTIFIER FAILURE NODE FAILURE DETECTION
%%%!f%%%%% %%%%%%%%%%%%%%%% %%%%%%%X%%%%%%X%%%%X%k%% %%!f%%%!f)f%%%%%%%%%%%%lt%%%%%%%%%%%%%%%

22-1-DG 25056201

22-1-DG Z5066201

22-I-FB Z5076203

22-1-FA Z5086203

22-1-FB Z5096203

22»1-FB
22-1-FA

Z5106202

22-1-FB Z5116203

22-1-FA Z5126203

22-I-DC Z5166201

22-1-DC 25176203

22-1-DC 25186201

22-1-DC Z5196201

22-1-FD Z5206203

22-I-FA Z5136203

3A-2HVRC17 FUSE
FAILS OPEN

ZHVRC17 575-115V
XFHR FAILURE

2HVR>TIS26C
hO CONTACT
FAILS OPEN

42-2HVRC17
CONTACT 4
FAILS OPEN

1-2HVRC17
CONTACT 10
FAILS OPEN

1-2HVRC17
OPERATOR ERROR

1-2HVRC17
CONTACT 14
FAILS OPEN

1-2HVRCI7
CONTACT 18
FAILS OPEN

1-2HVRC17
CONTACT 2
FAILS OPEN

49-ZHVRD17
HC CONTACT
FAILS OPEN

42-2HVRD17 COIL
FAILS OPEN

3A-2HVRD17 FUSE
FAILS OPEN

2HVRD17 575-115V
XFHR FAILURE

2HVRwTIS26D
NO CONTACT
FAILS OPEN

AHNRKIATEO IH
CONTROL ROON

ANHUhCIATED ZH
CONTROL ROON

PERIODZC TEST

PERIODIC TEST

PERIODIC TEST

INDICATZHG LIGHT
ZH CONTROI ROON

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNUHCIATED IH
CONTROL ROOH

PERIODIC TEST

ANNUNCIATED IN
COHTROL ROOH

ANNUNCIATED IH
CONTROL - ROON

PERIODIC TEST

LOSS OF ELEVATIOH 215FT
DIV I GENERAL AREA COOLIHG

LOSS OF ELKVATION 215FT
DIV I GENERAL AREA COOLING

LOSS OF ELEVATION 215FT
DIV I GENERAL AREA COOLIHG

LOSS OF ELEVATIOH 215FT
DIV I GENERAL AREA COOLING

LOSS OF ELEVATION 215FT
DIV I GENERAL AREA COOLING

LOSS OF ELEVATION 215FT
DIV I GENERAL AREA COOLZHG

LOSS OF ELEVATION 215FT
DIV I GKNERAL AREA COOLIHS

LOSS OF ELEVATION 215FT
DIV I GENERAL AREA COOLIHG

LOSS OF KLEVATZON 215FT
DIV I GENERAL AREA COOLING

LOSS OF ELEVATION 215FT
DIV IZ GEHERAL AREA COOLIHG

LOSS OF ELEVATIOH 215FT
DIV ZI GENERAL AREA COOLIHG

LOSS OF ELEVATION 215FT
DIV IZ GENERAL AREA COOLING

LOSS OF ELEVATION 215FT
DIV II GENERAL AREA COOLING

LOSS OF ELEVATIOH 215FT
DZV ZZ GENERAL AREA COOLING

I FAILURE NODES AHD EFFECTS AHALYSIS
I I I I I I I I I REACTOR BUZLDIHG VENTILATION
I4| l31 l21 ll
I J 0.12177 FHEA-22-1 SH 4 I
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FTSK CO) tPONEHT CO) tPOttENT AttD HETHOD OF EFFECT ON SYSTEH OTHER REtlARKS

IDEtiTIFIER FAILURE HODE FAILURE DETECTION
ffViffffffkiffff ffffffffffffffffffffWfffffffff ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff}fffffffffffffffffffffffffffffffffffffffffffWfffffffffffffffffffffffffffffffViffffffffffffffffff%

22-1-CJ . Z7436301

22-I-CJ Z7466301

22-1-CJ Z7476301

3A-2HVPY02 FUSE
FAILS OPEN

2HVRY02 575 115V
XFW FAILURE

LOSS OF
2EJSvPttL(LTR)
lYELLON)

ANttUiiCIATED IN
CONTROL ROOH

A'Ol'JtiCIATED IH
CONTROL ROON

Ah".tUNCIATED IN
CONTROL ROON

2HVRffUC4158 SGTS ROON 8 UNIT COOLER
IHOPERATIVE

2HVRffUC4158 SGTS ROOH 8 UNIT COOLER
IHOP ERATIVE

2HVRffUC4158 SGTS ROOH 8 UNIT COOLER
INOPERATIVE

22-1-GP Z7486303 2HVRffTIS38B
tiO CONTACT
FAILS OPEN

PERIODIC TEST 2HVRffUC4158 SGTS ROON 8 UNIT COO!.ER
INOPERATIVE

22-1-GN Z7496303 42-ZHVRY02
CONTACT 4
FAILS OPEN

PERIODIC TEST 2HVRffUC4158 SGTS ROD)i 8 UHZT COOl.ER
ZhOP ERATIVE.

22-1-GP Z7506303 1»2HVRY02
CONTACT 10
FAILS OPEN

PERIODIC TEST 2HVRffUC4158 SGTS ROON 8 UNIT COOl.ER
IHOP ERATIVE

22-1-GP
22-1-GH

Z7516302

22-1-GH . Z7536303

22-1-GN Z7546303

22-1-GP Z7526303

1-2HVRY02
OPERATOR ERROR

)-2HVRYOZ
CONTACT 14
FAILS OPEN

1-2HVRY02
CONTACT- 18
FAILS OPEN

1-2HVRYOZ
CONTACT 2
FAILS OPFN

INDICATING LIGHT
ZH CONTROL ROOtl

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

2HVRffUC4158 SGTS ROOH 8 UNIT COOLER
IhOP ERATIVE

2HVRffUC4158 SGTS ROOH 8 UNIT COOLER
ZhOP ERATIVE

2HVRffUC4158 SGTS ROOH 8 UNIT COOLER
INOPERATIVE

2HVRffUC4158 SGTS ROON 8 UNIT COOLER "

INOP ERATIVE

22-1-E

22-1-J

22-1-E

Z1487013

Z1497013

Z1507013

2HVR+t tOD6A
llSTOR HZHDIHG
FAILS OPEit

lA-2HVRASS
COHTACT lT
FAII.S OPEH

. Fl-2HVRA88
FUSE FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV I REACTOR BUZLDZHG
RECIRCULATION

LOSS OF DIV I REACTOR BUILDING
RECIRCULATION

LOSS OF DIV I REACTOR BUILDIhG
RECIRCULATION

I I I I I I I I
I4l I31 I2l III .
I

FAILURE tlODES AM) EFFECTS ANALYSIS
I REACTOR BUILDlttG VENTILATION
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FTSK COtPONENT COlPQt'EtlT AN) HETHQD OF EFFECT ON SYSTEll OTHER REtIARKS

IDENTIFIER FAILURE tIQDE FAII URE DETECTION
ffffffifffffffff ff'ffffcffuffffffff ffffffÃffVcffffffVfffff)fffffff ffffffffifffffffYiif)lffffffffffffffffffffffffff ffffffffffcfffffffffffff)fff%ffffffffffffff)fffffffffffffffffff%ffffff ff ff ff ffffff ffffffffffffffffffffffffffffffffffffffff

22-1-P Z0067063 2HVRNSOVIA
COIL EtlERGIZED
BY A SIIQRT

PERIODIC TEST EHVRffAODZA REACTOR BUILDItIS
Itil.ET ISOLATION DAIPER OPEN

22-1-AL Z0087063

22-1-AL Z0117063

22-1-AL Z01 27062

22-1-AL Z0137 063

3-1-2HVPA89
CONTACT Tl
FAILS CLOSED

lA-2HVRA89
CONTACT 1T
FAILS CLOSED

1A-2HVRA89
OP ERATOR 'ERROR

lA-2HVRA89
CONTACT 28
FAILS CLOSED

PEREODIC TEST

PERIODIC TEST

INDZCATXNS LEGHT
ZN CONTRCL ROQ'I

PERIODIC TEST

2HVRwAODIA REACTOR BUILDING
EIILET ISOLATEOH DAIPER OPEN

2HVRffAODZA REACTOR BUILDING
INLFT ISOLATION DAFPER OPEtl

2HVRffAQDIA REACTCR BUILDIHG
IhLET ISOLATIOtl DA!IPER OPEN

2HVRffAQDZA REACTOR BUILOIHS
ItlLET ZSOLATIQN DAIPER C?EN

22-)-P ZOft77063 2HVRffSOVIB
COIL ENERSZZEO
BY A SHORT

PERZQDIC TEST 2HVRffA0018 REACTOR BUILDIhG
ZtiLET XSOLATIOtt DA)PER OPEN

22-1-AS ZO097063

22-1-AS Z0527063

22-1-AS Z0537062

22-1-AS Z0507063

3-1-2HVR889
COtlTACT Tl
FAILS CLOSED

lA-2HVRBS9
CQIITACT 1T
FAILS CLOSED

lA-2HLR889
OPERATOR ERROR

1A-2HVRB89
CO'ITACT 28
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

ZNDICATIhcG LIGHT
IN CONTROL ROOl1

PERIODIC TEST

2HVRffACDZB REACTOR BUILOEhcS
IhLET ISOLATION DA!PER CPEtl

2HVRffAQD18 REACTOR BUILDIhe
Itk.ET XSOLATZON DAIPER OPEN

2HVRffAQDZB REACTOR BUILDIhS
INLET ISOLATION DAIPER OPEN

2HVRffAOD18 REACTOR BUILDING
ItILET ISOI.ATION DAltPER OPEN

22-I-fl

22-1-S

Z0877063

Z0897063

2HVR):SOV9A
COIL EtlERGXZED
BY A SHORT

3-2-2HVRA89
CONTACT Tl
FAILS CLOSED

PERIODIC TEST

PERZODEC TEST

2HVRffAQO9A BELCH REFUELINS
FLOOR ZSOLATIOil DAIPER QPEH

ztiVRffAOD9A BELCH REFUELING
FLOOR ISOLATION DAtPER QPEN

22-1-S Z0907063 18-2HVRA89
CONTACT 1T
FAZLS CLOSED

PERIODIC TEST 2HVRffA009A BELOit REFUELZNS
FLOCR ISOLATION DAtPER OPEN

I I I I I I I I

Iftl I3I I 2 1 Ill
I

FAILURE NODES AHD EFFECTS ANALYSIS
I REACTOR BUILDIhcS VENTILATION
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FTSK COtfPOHEHT C01!POhEtlT AND HETHOD OF EFFECT .OH , SYSTEtl OTHER REtlARKS

IDENTIFIER FAILURE NODE FAILURE DETECTION
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22-1-H

22-1-H

Z1207103

Z1217103

ZHVRllTIS31A
HC COhTACT
FAILS CLOSE

52-2HVRA03
COhTACT 26
FAILS CLOSE

PERIODIC TEST

PERIODIC TEST

LOSS OF OIV I REACTOR BUILOItlG
RECIRCULATION

LOSS OF OIV I REACTOR BUILDING
R E CIR CULATIOH

22-1»H

22-1-Y

21227103

ZI3R7103

2SI!PllAOV97A
SOLEhOID
EtlERGIZED
BY A StlORT

62-ZHVRA90 COIL
FAIL OPEH

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV I'EACTOR BUILDING
RECIRCULATION

LOSS OF DIV I REACTOR BUILDItiG
RECIRCULATION

22-1-AA Z1737103

22-1-AA Z17R7103

22-1-AA Z1757103

22-1-AC Z1S77103

ZHVR<TIS31B
hC CONTACT
FAILS CLOSE

52-ZHVRB03
CONTACT 26
FAILS CLOSE

ZStiPyAOV97B
SOLEtiOIO
ENERGIZED
BY A SHORT

62-2HVRB90 COIL
FAIL OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF OIV II REACTOR BUILDING
RECIRCULATIOtl

LOSS OF OIV II REACTOR BUILOIhG
RECIRCULATION

LOSS OF OIV II REACTOR BUILOIttG
RECIRCULATION

LOSS OF DIV II REACTOR BUILOItiG
RECIRCULATIOH

I I I I I I I I

IRI I3I IZI I1
I

FAILURE t!ODES AhD EFFECTS AHALYSIS I
I REACTOR O'JILDING VENTILATION I

I
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FTSK COtlPCNENT COilFOtlENT A'ttD tlETHOD OF EFFECT ON , SYSTEtt OTHER REttARKS
IDENTIFZER FAILURE NODE FAILURE DETECTION

ffffffffffffffff fuffffffffffffffff ffffffffffffffffff3fEfffffffGfff ff ff ff ff ffffffffff ff ff ff ff ff ff ff ffffffffffffffff ffffffIfffffffZffffffuffffffffffffffffifffffffffffTffffflfffffffffffffff ffffff ff ff ffffffff ffffffffffffff ffffffffffffffffffff

22-7-H

22-7-H

A011HVP3

A038HYP3

2HVPffFN 1A
DSL GEN RH VENT
EXHAUST FAN ttECH
FAILS INOPER

2HVPffttOD 1A DSL
GEN Rtt EXH D'lPR
'FAILS CLOSED

PERIODIC TEST

PERIODIC TEST"

LOSS OF DIV I DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV I DIESEL GENERATOR
BUILDING VENTILATION

22-7-H

22-7-G

22-7-G

A039HVP3

A047HVP3

A065HVP3

2HVPffttOD 6A OSL
GEN Rtt RECIRC
DtlPR FAILS OFEN

2HVPffFH 1C
DSL GEtk ROOtl VENT
EXHAUST FAN HECH
FAILS INOPER

2HVPffttOO 1C DSL
GEN RM EXH DtliFR
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV I DIESEL GENERATOR
BUILDING VEtlTILATION

LOSS OF OIV I DIESEL GENERATOR
BUILDIh'G VENTILATION

LOSS OF OIV I DIESEL GENERATOR
BUILDING VKNTILATION

22-7-J

22-7-D

A066HVP3

A074HVP3

2HVPfftlOD 6C OSL
GEN Rtt RECIRC
OtlFR FAILS OPEH

2HVPffUC lA
DSL GEN CONTROL
Rtt CLR FAtl ttECH
FAILS INOPER

PERIODIC TEST

PERIODIC TEST

LOSS OF DZV I DIESEL GENERATOR
BUILDING VENTZLATIOtt

LOSS OF DIV I DIESEL GENERATOR
BUILOIh YENI'ILATZOtt

22-7-F AOB9HVP3 2-HYPffAOD 4A
DSL GEN ROOil
INLET AIR DAttPER
FAILS CLOSED

PERIODIC TEST LOSS OF DZV I DIESEL GENERATOR
BUILD ItlG VENTILATION

c.2-7-F A096HVP3 2HVPffAOD 4C
DSL GEN ROOtl
It<LET AIR DAtlPER
FAILS CLOSED

PERIODIC TEST LOSS OF DIV I DIESEL GENERATOR
BUILD ItlG VENTILATION

22-7-A

22-7-8

A103HVP6

A201HVP2

2HYPffDttP 13
OSL GEN COtlTROL
Rtl= INL TORNADO
DtlPR FAILS OPEN

2HVPffUC 18
LOSS OF
COOLING MATER

PERIODIC INSPECTION

INDICATING LIGHT
IN CONTROL ROOtl

f

LOSS OF DIESEL GENERATOR BUILDING
VENTILATION

LOSS OF DIV II DIESEL GENERATOR
BUILDING VENTILATION

SINGLE FAILURE
LOSS OF ALL
DIESEL GENERATOR
CONTROL ROOtlS

L

0-/f7- IIFAILURE tlODES AND EFFECTS ANALYSIS I
OZEEEL GEHERATOR BLOG VEHTZLATZOH l'., I,
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FTSK COMPONENT COtlPOtlENT AND METHOD OF EFFECT ON SYSTEM OTHER REMARKS

IDENTIFIER FAILURE MODE FAILURE DETECTION
ffffffffffffffffffffffffffffffffff ffffffffffffffffffffffffffffffffffffffffffZfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffÃÃffffffffffffffffffffffffffffff

22-7-L

22-7-L

22-7-K

A202HVP6

A203HVP6

A20CIHVP6

2HVPEfDMP 198
DSL GEN ROOM
INL TORHADO OtlPR
FAILS CLOSED

2HVPffot'IP 19D
OSL GEN ROOM

INL TORNADO DMPR
FAILS CLOSED

2HVPffDMP 178
DSL GEN ROO.'l

INL TORNADO OtlPR
FAILS OPEN

PERIODIC INSPECTION

PERIODIC INSPECTION

PERIODIC INSPECTION

LOSS OF OIV ZI DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF OIV II DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV II DIESEL GENERATOR
BUILDItlG VENTILATION

22-7-K

22-7-K

22-7-K

A205HVP6

A206HVP6

A207HVP6

2HVPffDMP 15C
DSL GEN ROOM

OUT TORNADO DtlPR
FAILS OPEN

2HVPffOMP 198
DSL G;-"'". 'OM

ZNL TORNADO OMPR
FAILS OPEN

2HVPzfDMP 15D
DSL GEN ROON
OUT TORNADO DtlPR
FAILS OPEN

PERIODIC INSPECTION

PERIODIC ItfSPECTZON

PERIODIC INSPECTION

LOSS OF DIV ZI DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DZV ZI DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DZV II DIESEL GENERATOR
BUILDItlG VENTILATION

22-7-K

22-7-N

22-7-M

22-7-N

A208HVP6

A209HVP6

A210HVP6

A211HVP3

2HVPffDMP 19D
DSL GEtl ROOM

INL TORNADO OMPR
FAILS OPEN

2HVPffDtIP 15C
DSL GEN ROOtl
OUT TORNADO DMPR
FAILS CLOSED

2HVPffDMP 15D
DSL GEN ROOtl
OUT TORHADO OMPR
FAILS CLOSED

2HVPffFN lA
OSL GEN RM VENT
EXHAUST FAN MECH
FAILS INOPER

PERIODIC INSPECTION

PERIODIC INSPECTION

PERIODIC INSPECTION

PERIODIC TEST

LOSS OF DIV ZZ DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV II DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV II DIESEL GENERATOR
BUILDING VENTZLATZOH

LOSS OF DIV ZI DIESEL GENERATOR
BUILDING VENTILATION

f /O~ I= IFAILURE MODES AND EFFECTS ANALYSIS I
OZEGEL GENERATOR GLOG VENTZLATZON I

I I
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FTSK COtlPOHEHT COAHPONENT AND tlETHOD OF EFFECT ON SYSTEtl OTHER REtlARKS

ZOENTIFZER FAILURE NODE FAILURE OETECTIOH
}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f

22-7-Q

22-7-Q

22-7-Q

22-7-Q

22-7-Q

22-7-T

A404HVP6

A405HVP6

A406HVP6

A407HVP6

A408HVP6

A409HVP6

2HVP}fDtlP 18
OSL GEN ROOtl
IHL TORNADO DtlPR
FAILS OPEN

2HVP}fDtlP 16A
DSL GEH Rootl
OUT TORNADO OHPR
FAILS OPEN

2HVP}fOtlP 20A
OSL GEH ROOtl
INL TORNADO DtlPR
FAILS OPEN

2HVP}fOMP 168
DSL GEtl ROOll
OUT TORNADO DMPR
FAILS OPEN

2HVP}fOtlP 208
DSL GEN ROON
INL TORNADO DMPR
FAILS OPEH

2HVP}fDtlP 16A
DSL GEN ROOAH

OUT TORNADO OHPR
FAILS CLOSED

PERIODIC INSPECTZOH

PERIODIC INSPECTION

PERIODIC INSPECTIOH

PERIODIC INSPECTION

PERIODIC INSPECTION

PERIODIC INSPECTION

LOSS OF OZV IZI DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF OIV IIZ DIESEL GENERATOR
BUILDING VENTILATION

. LOSS OF OIV IZI DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV ZZI DIESEL GENERATOR
. BUILDING VEHTILATIOH

LOSS OF DIV IIIDIESEL GEHERATOR
BUILDING VENTILATIOH

LOSS OF OIV IZI DIESEL GENERATOR
BUILDING VEHTZLATZOH

22-7-S

22-7-T

A410HVP6

A411HVP3

2HVP}fDtlP 168
OSL GEH ROOll
OUT TORNADO OtlPR
FAILS CLOSED

2HVP}fFH 2A
DSL GEH Rtl VENT
EXHAUST FAN tlECH
FAILS INOPER

PERIODIC INSPECTION

PERIODIC. TEST

LOSS OF DIV III DIESEL GENERATOR
BUILOIHG VENTILATION

LOSS OF OIV IZI DIESEL GENERATOR
BUILDING VENTZLATIOH

22-7-T

22-7-T

A438HVP3

A439HVP3

2HVP}ftlOD 2A OSL
GEN Rtl EXH DHPR
FAILS CLOSED

2HVP}ftlOD 7A DSL
GEH Rtl RECIRC
DtlPR FAILS OPEN

PERIODIC TEST

PERIODIC TEST

LOSS OF OZV ZIZ DIESEL GENERATOR
BUILDIHG VENTILATION

LOSS OF DIV III DIESEL GENERATOR
BUILDING VENTILATZOH

~-/0-gl IFAILURE tlOOES AND EFFECTS ANALYSIS
DIESEL GERERATDR BLDG VERTTLATEDR
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FTSK COHPONENT COHPONENT AND HETHOD OF EFFECT ON SYSTEH OTHER REHARKS
IDENTIFIER FAILURE NODE FAILURE DETECTION

22-7-BL A4300153

22-7-BL A4310151

22-7-BL A4320153

22-7-BL A4340151

22-7-BL A4360151

22-7-BH A4421033

22-7-BH
22-7-U

A4431033

22-7-BH A4441 033

22-7-BH A4451033

22-7-BH A4461033

22-7-U A4691033

22-7-AN A0305213

22-7-AN A0315211

22-7-AN A0325 213

3-2EGSC01 COIL
FAILS OPEN

LOSS OF
125 VDC BUS C
( PURPLE )

K18-2EGSC01
CONTACT 5
FAILS OPEN

2EGSC01
POSITIVE FUSE
FAILS OPEN

2EGSC01
NEGATIVE FUSE
FAILS OPEN

2HVP%TYM 103
FAILS HIGH

2HVP%HC 103
FAILS HIGH

2HVP%TC 103
FAILS HIGH

2HVP%TE 103
FAILS LOM

2HVP%TT 103
FAILS LOM

2HVP%TYV 103
FAILS HIGH

DR-2ENSX04 COIL
FAILS OPEN

LOSS OF
125 VDC BUS A
(GREEN)

52CP
2CES%IPNL 407
CONTACT T4
FAILS OPEN

PERIODIC TEST

ANWHCZATED IN
CONTROL ROON

PERIODIC TEST

ANNUNCIATED IN
CONTROL ROON

ANNUNCIATED IN
CONTROL ROON

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST.

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IN
CONTROL ROON

PERIODIC TEST

'OSS OF DIV ZII DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV IIIDIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV IIZ DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV ZZZ DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV IIZ DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV IIIDIESEL GENERATOR
BUILDING VENTILATION

LOSS OF OIV ZII DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF OIV IIZ DIESEL GENERATOR
BUILDING VENTZLATION

LOSS OF DIV III DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF OIV ZZI DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF OZV ZII DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV I DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV I DIESEL GENERATOR
BUILDING VENTILATION

~/< +/ IFAILURE NODES ANO EFFECTS ANALYSIS
I DIESEL GENERATOR BLDG VENTILATIONtI J 0 1 77 FH A- -7 S I
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FTSK CotlPONENT COMPONENT At(0 METHOD OF EFFECT OH SYSTEtl OTHER REMARKS

IDENTIFIER FAILURE MODE FAILURE DETECTION
}f}f}f}f}}Zf}f}f}f }f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f }f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f }f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}fZf }f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f }f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f

22-7-BE A3016023

22-7-BE A3026023

22-7-BG A4126033

22-7-BG
22-7-AD

A4136031

22-7-AB A2646023 1-2HVPD01
CONTACT 13
FAILS OPEtk

42X-2HVPD01 COIL
FAILS OPEN

42-2HVPD01
CONTACT 12
FAILS OPEN

42-2HVPA02 COIL
FAILS OPEN

LOSS OF
2EHS}fl: C Ol
( PURPLE )

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST-

PERIODIC TEST

ANNUNCIATED IN
CONTROL ROOM

LOSS OF DIV II DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV II DIESEL GENERATOR
BUILDItlG VENTILATIOH

LOSS OF 0 IV II DIESEL GENERATOR
BUILDING VENTILATIOH

LOSS OF DIV IIZ DIESEl. GENERATOR
BUILDING VENTILATION

LOSS OF DIV IZI DIESEL GENERATOR
BUILDING VENTILATIOH

22-7-BG A4146031

22-7-BG A4156033

22-7-BH A4166031

22-7-BH A4176031

22-7-BG A4186031

22-7-BG A4206033

2HVPA02 575
115V XFMR FAILS

80-2HVPA02
COHTACT R2
FAILS OPEN

49-2HVPA02
NC CONTACT
FAILS OPEN

49-2HVPA02
THERMAL OVERLOAD
FRESENT

2HVPA02 FUSE
FAILS OPEN

80-2HVPA02
CONTACT T3
FAILS CLOSED

ANNUNCIATED IN
CONTROL Rootl

PERIODIC TEST

ANHUhCIATED IH
CONTROL Rootl

AHtlUNCIATED IN
CONTROL Rootl

ANNUNCIATED ZH
CONTROL ROOM

PERIODIC TEST

LOSS OF DIV ZII DIESEL GENERATOR
BUZLDItlG VENTILATIoiV

LOSS OF DIV IIZ DIESEL GENERATOR
BUILDItiG VENTILATIOH

LOSS OF DIV IIZ DIESEL GENERATOR
BUILDZNG VENTILATION

LOSS OF DIV IZI DIESEL GENERATOR
BUILDIhG VENTILATION

LOSS OF DIV IZZ DIESEL GENERATOR
BUILDING VEHTZLATIOH

LOSS OF DIV III DIESEL GENERATOR
BUILDING VENTILATION

22-7-BG A4216032

22-7-BG A4226033

22-7-BK A4236033

80-2HVPA02
COIL EtlERGZZED
BY A SHORT

2HVP}fFS 9A
FAILS CLOSED

42-2HVPA02
CONTACT 3
FAZLS OPEN

INDICATING LIGHT
IN COHTROL ROOM

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV ZII DIESEL GENERATOR
BUILDING VEtlTILATZON

LOSS OF DIV IIZ DIESEL GENERATOR
BUILDING VENTILATIOH

LOSS OF DIV ZII DIESEL GENERATOR
BUILDING VENTILATIOH

IFAILURE MODES AND EFFECTS ANALYSIS I
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FTSK COHPOHENT CO?tFOHENT AND HETHOD OF EFFECT OH SYSTEH OTHER REHARKS

IDENTIFIER FAILURE NODE FAILURE DETECTION
ffffff%ffffffffff ffffffffffffffffffffffffffffffffffffffffffffffff%ffffffffffffffffff%%fffffffffffffffffffflffffffffffffffffffflffffffffffffffffffflffffffffffflfffffffffffffffffffffffffffffkffffXfflfffffffffffffffff%

22-7-BP

A4756063'2-7-BF

AI4766063

22-7-BP A4776063

2HVPffTIS 120
HO CONTACT FAILS
OPEN ON HIGH
CONTROL RH TEHP

42-2HVPC10 COIL
FAILS OPEN

1-2HVPC10
CONTACT 9
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV IIIDIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV IIZ DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV IIZ DIESEL GENERATOR
BUILDING VENTILATION

22-7-BP
22-7-BH

A4786063 1-2HVPC10
OPERATOR ERROR

PERIODIC TEST LOSS OF OIV IIIDIESEL GENERATOR
BUILDIHG VENTILATION

22-7-BP A4796063

22-7-BF A4806061

22-7-BF A4816061

22-7-BF A4826061

22-7-BF A4846061

22-7-BF A4856061

22-7-BH A4866063

22-7-BH A4876063

1-2HVPC10
CONTACT 13
FAILS OPEN

LOSS OF 2EJSffPHL
(PURPLE)

2HVPC10 575
115V XFHR FAILS

2HVPC10 FUSE
FAILS OPEN

49-2HVPC10
HC CONTACT
FAILS OPEN

49-2HVPC10
THERHAL OVERLOAD
PRESENT

42-2HVPC10
CONTACT 3
FAILS OPEN

1-2HVPC10
CONTACT 1
FAILS OPEN

PERIODIC TEST

ANHUHCIATED IN
CONTROL ROON

ANNUNCIATED ZH
CONTROL ROON

AHHUHCIATED IN
CONTROL ROM

AHHUHCZATED IN
CONTROL ROON

ANNUNCIATED IN
CONTROL ROON

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV III DIESEL GENERATOR
BUZLDIHG VENTILATION

A

LOSS OF DIV III DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF OIV ZII DIESEL GENERATOR
BUILDING VENTILATZOH

LOSS OF DIV IZI DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV III DIESEL GENERATOR
BUZLOIHG VENTILATION

LOSS OF DIV III DIESEL GENERATOR
BUILDING VENTILATION

LOSS OF DIV ZZI DIESEL GENERATOR

BUILDING VENTILATION

LOSS OF DZV III DIESEL GENERATOR
BUILDING VENTILATION

22-7-BH A4886063 1-2HVPC10
CONTACT 17
FAILS OPEN

PERIODIC TEST LOSS OF DIV IZI DIESEL GENERATOR
BUILDING VEHTILATIOH

f-/+ +/1FAILURE NODES AND EFFECTS ANALTSIS- I
I OIEGEL GENEGATOG BLOG VENTILATION I
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FTSK COt tPOttENT COtlPOttENT AND klETHOD OF EFFECT ON SYSTEH OTHER REttARKS

IDENTIFIER FAILURE NODE FAILURE DETECTION
ffffffKiffffffffff ffffffffffffffffffffffkiffKiffff ffffffffifffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffWffffffffffffffffffffffffffffffffffffffffffffffff

22-8-H
22-8-P
22-8-Q

22-8-P

22-8-J
22-8-R

22-8-J

22-8-J

22-8-J
22-8-R
22-8-S

22-8-R

X0426133

X0446133

X0466132

X0506132

X0516132

X0526133

X0546133

1-2HVYB15
OPERATOR ERROR

42-2HVY815
STARTER RELAY
COIL FAILED OPEN

49-c.HVYD15
OVERLOAD CONT
FAILS OPEN

42-2HVYO15
SEAL-IN CONT 4
FAILED OPEN

1-2HVYD15
CONTACT 18
FAILEO OPEN

1-2HVYD15
OPERATOR ERROR

42-2HVYD15
STARTER RELAY
COIL FAILEO OPEN

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN COHTROL ROOkl

INDICATING LIGHT
IN COttTROL ROOtl

INDICATING LIGHT
IN CONTROL Rookt

PERIODIC TEST

PERIODIC TEST

LOSS OF DZV IZ 2HVYffUC28
UNIT COOLER

LOSS OF DIV II 2HVYffUC28
UNIT COOLER

LOSS OF DIV ZI 2HVYffUC2D
UilIT COOLER

LOSS OF DIV II 2HVYffUC2D
UNIT COOLER

LOSS OF DIV II 2HVYffUC2D
UNIT COOLER

LOSS OF DIV II 2HVYffUC2D
UNIT COOLER

LOSS OF DIV II 2HVYffUC2D
UNIT COOLER

22-8-P X0556131 'A-FUSE
CHT 2HVYB15
FAILED OPEN

ANttUttCIATED ZN
CONTROL ROON

LOSS OF DIV II 2HVYffUC28
UNIT COOLER

22-8-P X0566131 150VA 575V-115V
TRANSFORttER
CKT 2HVYB15
DEFECTIVE

ANNUNCIATED IN
COttTROL ROON

LOSS OF DIV ZI 2HVYffUC28
UNIT COOLER

22-8-P

22-8-Q

22-8-Q

X0576133

X0586133

X0596133

1-2HVY815 CONT 2
FAILED OPEN

2HVYffTIS338
TEktP SNITCH
FAILED OPEH

1-2HVYB15
CO(tTACT 14
FAZLEO OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV II 2HVYffUC28
UNIT COOI.ER

LOSS OF DIV II 2HVYffUC28
UNIT COOLER

LOSS OF DIV II 2HVYffUC28
UNIT COOLER

I ~~ c'. IFAZLURE NODES AND EFFECTS ANALYSIS
I I I I I I I I ' I YARD STRUCTURE VENTILATION
I4I I3I I2l IXI I
I J.0.12177 FttEA-2 -8 SH 5 I









???i K?c?f I?i?f iiic?c?! Ã?i?'.?'?c ific ic?c F K vi?iHIitI?c iiic?i?c??»?i i?? c?c 0 ii%?c?????c Il?c?c Ai:?i?c?f? H ic x ic K if?!K % 0?i '8?f N %?c?? c if)i?c?! )c i? 4 i:?? x?f I?? % i??i Ã?iH 5 %???? ~? I?c? I4 ". x?c?i?c ic I?i?f?! ii?c 5?i ic H?f if!f%?i?? I?t
F TSH CO! IPC! IDIT CCIÃCIIKIIT Alto I!ETH "D QF Ef FECT C:I SYSTEII Oil!ER RE!IAR!<5

IDKHTIFIER FAILURE IICDE FAILURE DETECTICN
N'KIx???? H w?c ic 'Xiii?'c?f?? ic?c ic 4?? ii% i????? % ic?? ic?!?? ic icic ic x?iic?? i? ic???c?c?c ic HK % ic'xi? c???.

% i? i? ic > 5 i?ic Ã?? ic???? 5 ii-'Iic?c icIi? cif?c x %i? i??c'K ii I ic 'licit ?!?c 'w'? i|?? i':iii??itic?!?!ic?c?i %???? i? 'I?f l ic'0

22-9-B P001HVC3 ZHVC?iCH llA PERIODIC TEST I tot IE
RETLTIII AIP.
DUCT HEATER
IHQPEPA'IIVE

ZZ-9-S ROOZ! I'JC3 ZHiJCwCII 119
RETL'ill AIR
DUCT HEATER
IIIQPERATIVE

PERIODIC TEST tiottE

"Zc.-9-S R003H'JC3 ZHVC??FLT lh PERICDIC TEST
CotlTPQL Rooll ACU
SUCTICtl FILTER
FAILS

LOSS OF DIV I CO!IIRQL I?CQ!I
AIR CQIIDITIGHIIIG TRAIII

22-9-S ROORHVC3 ZHVCmDIV ZA
Cot ITRQL Rool I ACU
ItiLET OAIIPER-
FAILS CLOSED

PEPIODIC TEST I.OSS OF DIV I CO:ITRQ~ ROO! t
AIR CCIIOITIOtlIHS TRADI

22-9-K

22-9-H

22-9-H

ROOSHVC3

R006HVC3

R007HVC3

ZHVC??FLT lS
CO!ITROL ROD!I ACU
SUCTIQtl FILTER
FAILS

ZHVCIDIP Zs
COIITI'iQL ROO! I ACU
It!LET OAHPER
FAILS CLOSED

ZHVC<C!!P 71
CLASS GOUIF.'AR Y

CHECH OAlPER
FAILS CFKH

PERIODIC TEST

PEPIODIC TEST

PERIODIC TEST

LQSSi OF DIV II CCitfROL RQQ!I
AIR CQIIOITIOlllfiGTRAIN

LOSS CF DIV II CCtliliOL RO-tl
AIR CQt!DITIOtlIIIS TRAIti

LOSS OF OIV II CQ?IfROL ROC!I
AIR CCtfDITIO!lit!GTRAItl

c.2-9-EE R008!IVC3 c.HVC?.D!Fi 73
SECTIOtl X
FAILS CLOSED

PEPIOOIC TEST tiotlE

2c.-9-EH R009HVC3 ZHVCi'D!!P Dl
SiUPFLY
CHKCH OAIIPER
FAILS CLOSED

PERIODIC TEST LOSS OF DIV I CABLE CtlASE FLQII PATH

22-9-EF
22-9-EH

ROIOH'JC6 ZHVC??0!IP 00
DIV 2-3 CAfcLE
CHASE SPLY C>IECIf
DAIS?ER FAILS CL

PERIODIC IIISPECTIOH LOS?3 OF CONTROL SUILDII!G
AIR CO!FDITICIIIttG

SII!GLE FAILLiRE
LOSS OF CAiOLE CHASE
VEtlTILATIOII

I I I I I I I I I ColtTRCL DUILOIIIG AIR ColfoITIQ!Ilt!G I

I J 0 12177 FIIKA ZZ 9 Sll 1 I





KX%4%K8'438?'t??4~4X5K5I'kKXX%'?'??'%i?'(V"t'%'t%">%4 (?I?'It??'t?'(?'X'?'?X8't????'t??g t'?'?N'(\i?'~5%~?'>K??tK ?X4??'?t5'?Ã>?t't't???X'(K?%?i(.??XXI%I58??K»%II'tX>?~'KKXÃ?(K%"~"'(??'??t
FTSI( COIIPOilEI(T CCI(PCt(EHT At(D IIEll(OD OF EFFECT ON SYSfEH OTHER

" REttlRI(5
IDEHIIFIER FAILLE l(ODE FAILURE OE1ECTICt(

Ã4~"I'4%% ??'lÃ'?W)t'?'t ?t'?%%%VXV?"?'t??VKiK% ??V~'tX?%%<X'tÃ?l'?I?"???t~<?"?'?% '(<'t'?K>?'?K'tK'tlt? %~X??V'?»'?'(%%Vi???Ãllf??f??I KEVi4c>?t%'t't:4%%%'t'?'%VV"K't".)?'?'"?t

22 o Ay R027HVC3 2IIVC~DI(P 3A
RELAY ROOII ACU
It(''T Ot I t(PER

FAILS CLOSED

PERIODIC TEST LOSSi OF DIV I PFLAY RCCII
AI(t CCtiJITICt(It(5 TRAItl

22-9-AU RO"0HVC3

22-9-AU P029HVC3

CHVC'? Ct 8 30
RELAY PCDII ACU
It?, ET OhtlPER
FAILS CLOSED

CHVC??OHP 72
CLASS BOUNDARY
CHECH DAIIPLR
FAILS CPEH

PERIODIC TEST

PERIODIC TEST

LC55 OF OIV II RELAY RCCtl
AIP. CO?(DITIONIHS 'fRAIH

LOSS OF DIV II RELAY ROCII
AIR CC((DITICIIII(5 1RAIH

22-9-EH

22-$ EP
22-9-EQ

R030HVC3

R031HVC6

2HVC??DII 75
SECTI H (
FAILS CLOSED

21(VCv01(P 02
DIV 2-3 CA"LE
CHASE SPLY Cl(ECI(
Oi'JIPER FAILS CL

PERIODIC 'fEST

PERIODIC It(SP ECTIOii

Hct(E

LOSS OF CCHTPCL BUILDIt(5
AIR CCI(0 ITIC(IIt(5

SItiGLE FAILL01E
LOSS OF CABLE ClthSE
VEi(f'I? ATICii

22-9-EQ R032HVC3 EHVC+DIIP 03
SUPPLY
CHECH DAI(PER
CLOSED

PERIODIC TEST LOSS CF DIV I CABLE Ct(ASE FLOIi PATH

22-9-J R 03311ytC3 2IV.'C?tDI?P 51A
P(I SHT OH RH ACU
DISCH,,RDE DAIIPER
FAILS C(.CSEO

PERIODIC TEST LOSS OF DIV I RDICTE SHUTDOI(N
POC'I AIP CCIIDITICHIt(5

22-9-DZ R030HVC3 CliyC!tOI?P 51B
Rtl SHT DH Pll ACU
CISCHAIiCE Ohi(PER
FAILS CLOSED

PERIODIC TEST LOSS CF OIV II REt!DTE St(UTDCI(H
RCOI( AIR cor OITIOIIIr"

22-9-ET R035t(VC3 2HVC'?DIIP 8A
It~?(E-UP A1R Fhtl
DISCIIARSE Dhrll EP.

FAILS CLOSED

PERIODIC TEST LOSS OF OIV I tlAHE-UP AIR Fhr( TRAIH

22-9-EH R036liVC3 EHVC.'?DIP 05
ID!(E-UP A1R FAH
DISCI3AROE DAI(PER
FAILS CLOSED

PERIODIC TEST LCSS OF DIV II tlhl(E-UP AIP
*FAN 'fPAIH—

lr-I
I I I I I I- I I

I

IFAILURE 1(CDES At(D EFFECT" ht(??LYSIS I

I CCtl(ROL DUILDIt(5 AIP CCHDITICIIIHC
I

J.0.12177 I'tIFA-22-9 SH 3 I



???c?????f K?? w?c

FTSH

?f???c???????c '0

22-9-C R037HVC3 ZIIVC?io",P 90
DAT FII SUI PLY
CHECH ChtaPEP.
FAILS C'SEO

PERIODIC TEST LOSS OF OIV I SWT IERY RCO!I
VEttrILATIQII

??????? K )f?i% %?????i% ic? K?C X?????i?i f I?C K 3 ic >?c?? 'K!C %?!?:?i?!?? I?C ii?C?? i??c >'?i?i 'c?i > '%???t?? K E?'. K??i? I?! W?Of?;?c?? >''.i???? > ic > i? l%?i ii?? 4 \ + K X?!5?c% i??!?i???l ? I???!'A?? Y?! % X K?IK?I?i }f4 I?? K % Ã?I
COHFCIIEtlT CO!",.-'CIIEtlT Atio HETtlOD CF EFF ECT ON S1STBI OTHER REHARHS
IOEtlTIFIER FAILURE II DE FAILUFE DETECTICtl
???c?f ic <???? Ix ?c???? 0?? F?? '%?c <?'?c I?c?c K ?c x???c???????l 5?c?c '5?c %?????c K?? 4???i???? ?? it?? i!i??c K ic +?? %?f?? 'I? 'K i? iii? K???i?i?a?i?? '%c?c x?i x 4 'I i??? ?? I>?c iii? %???? v?????i 'cia???!?c?c?? 5 i??? '% '0

ZZ-9-FD R03OHVC3

iZcZ-9-FE RC39HVC3

CIIVCxoltP 91
SAT Pll SLT'PLY
CHECH OAIIPER
FAILS CLOSED

2tt VC~D! IP 1 c h
OAT Rtl EXH FAN
SUCTIC! I Dhi!!PFP.
FAILs cLasiED

PERIODIC TEST

PEPIODIC TEST

LOSS CF OIV II SATTERV POC!I
VBITILATIDtl.

LOSS OF OIV I SATTERY P..'!!I EXHAL'ST

c.2-9-FE P040IIVC3 ZIIVC<O!!P 13h
DAT Rtl EX!I FAtl
DISFH."ROE OAI!PER
I'AILS CLOSFD

PERIODIC TEST LOSS OF DIV I CATTERY RO".!l EXHAUST

Zc.-9-FF 8 041) I'i'C3 ZIIVCKQI'P IZC
GhT Rtt I!XH FhN
SUCTICN OA!:PFR
FAILS CLOSED

PERIODIC TEST t.oss Or ozv zz ohTTERY RCC!I EX!AUST

c.2-,9-FF RO'l2HVC3

22-9-EE. RO43HVC6

c.HV Ko"P 139
~ OAT PH EX!I FAtl
OISCHl'JiDE Oh! F?ER

FAILS CI.OSED

ZHVC<ott"F 33
SECTICII Y
FAILS CLOSED

PE?IIODIC TEST

PERIODIC ItLSPECTICil

LCSS OF OIV II BATTERY RCCII EXHAUST

l!O.'lE

c. 2-9-S

22-9-S

2cZ-9-X

R044HVC6

R04SHVC6

R046!IVC6

ZIIVC<DII!?F 9Z
SEC'IIO!I Xi

FAILS CLCSEO

CHVCsotri'F 92
SECTICN Y
FAILS CI.OSED

i.!IV ao!O'F 90
SECTICII Xi

FAILS CLOSED

r ERIODIc zttspEcrzotl

PEPIODIC ItiSPECTIO!l

PERIODIC Zt!SPECTIOII

ti".IIE

tlo!IE

tVA'lE

22-9-X R047HVC6 ZIIVCiDIFF 90
SECTIOII Y
FAILS CLCSEO

PERIODIC IN"PECTICN tiCtlF.

L l~&<"
I I I I I I I I
I 4 I I 3 I I ."I I1L

I

I

I
SliJ 0 1~177 Ftt?:h 22 9

FAILURE tmES Atro ErFEcrs AII..LYSIS
I ca:ITRDL ovzioztts AIR cc:IDITIC.III;a



Ecctcccc)))crc j)|re) Wf))IclccÃlc'FÃSIS)IXI(HE)})I 1)SF'fX)III ! I)Ãr ScccÃEII) SV))Y(IIHXVS'FtK%I)rlÃSII)'Ag'IXKEFS)EI)lich%>ÃE)KS'ccf)ILWISIEISXAIEEFIEt)!EEH SkÃ FSE)err)%VS!rl K I)EIEEXKE!E'f)tÃKXtc)I"..S>IIELE)%— F TSK CClOS t)c:t)T CCl™C)i"t)T Af)ff I!ETH D OF, EF F FCT Otl SYSTEtl - OTIIER REHARI!S
IOEI)TIFIER FAILURE )IDGE FAILL".)E DE1ECTIQH

ÃSc'Kr'lcc:FEES!))KSSEXKE) )cIISFKIEIIIIKEircKS'EF'SIFIIE!S)XI)'KN5% rl<lcrcr:E)>IS>rrKS)I)'KK>EF'I)'%AS'Ic'FEEL'.)Eccl tKKSEIIS. (EIE) )Irc+EIKESK~EIIcH>EISIEII)EFX'KIENXEEEIS!%

2c2-9-K RO'lOHVC6 ZII"C>otf"F R9
SECTICH X
FAILS CLOSED

rEPZCDIC IltGPEC1 Ie:I r)ot:E

22-9-K ROR r H'i'C6 Ztl)C<DI)PF R9
SECTIQH Y
FAILS CI.QGED

P ER IOD IC ItIGP EC T Iot) t)CI)E

c.2-9-EE ROSXHVC6 ZHVCKDIIF F 33
SEC1IQ!l Xi

I AXLS CI.OG ED

PERIODIC Xt)G>ECT Xol) t too: iE

2SZ-9-ED R052t)VC6

22-9-ED P053flVC6

ZklVCxol)PF Rl
SECTICS'I X
FAILS CLOSED

ZHVC>.DIIE'F R6
SECTICII X
FAILS CLCSED

PEPIQDIC ItlGPECTIQI) t)C!>E

PERIODIC It)SPECTIQH f)OHE

c.Z-9-ED R05)HVC6 ZHVCxDIFSF R6
SEC1IC!I Y
FFWILS CLOG>LD

PERXCCIC Il)GPFCTICH tlot)E

22-9-EG P055HVC6 Z)PXICIIDIIPF 9X
COHT I.ll VENT
CHASE FIRE Dl)PR
CLOSED

PERXODIC It)SPEC1'Ioft LOGS OF CQHIRCL DUILOIt)G
AIR CQ'.:DITIO'.IIt)S

SIt)SLE FAILLERE
LOSS OF Cot)TRQL R.C!I
PCSI1IVE Pf)ESSVl'E

ZZ-9-EE R056HVC6 ZI)VC<D!IPf'. RO
SECTIQ)t X
FAILS CLQGEO

PERIODIC If)SPECTXQt) t)C'IE

c.2-9-EE R05SH'VC6

22-9-EO R059H'VC6

2)IVCxolPF 39
GECTIQ!I X
f'A'XLS CLOSED

ZHVC>DHI'F Rc.

5 ECT IQH Xi

FAILS CLOSED

PERICDIC It)GPECTIO!l

PERIODIC It)GPECTXQH

t)G!IE

fto)IE

ZZ-9-EO R060))VC6

22-9-EG R062HVC6

ZHVCFDIPF R7
SECT ICtl X
FAILS CLOSED

Zt)VC<D FPF 03
RLY Pill VEt)T
ClfASE FIRE DIER
CLCSEO

PE)'.IODIC IHGPECTIO!I

PERIODIC XIIGPECTIQI)

)for!E

).QSSE OF Ce.)TROL DVXLDXHG
AXR CO!iDITXQ!)XIG-

SII)GLE FAIL)J!)E
LOSS OF RELAY neo)I
POSITIVE Pf)ESGLE1E

I I ~[ I IFCILL"IFE 1' 'S llllc EFFEClS Cl.'1LISIS I
I I I I I I I I I CorilPOL BVXLDItlG AIR CCI)DITIQt)ItlG
IR I I31 I 2 I I I I
I I.Q.XZ177 Ft)EA-22-9 S'I 5





?(?(?(i? %?f'5?c?i%?! i(?i?( l!%?!?i?c?f > i!?c ii?!?!i!?!?!1 4 i!'(i.'i?i?( i(?!?!?(?! K% i( i(X i??i?? 4 i(?(?! i( i!i(K?!??i! iii!i(N?? K4 ii4 if?!i(i!?!i!?i i(?( 'I?!?i Xi!W i!)i%?( ic?! 4?'.?!?! i(?i?c?!? i?i?! V?(?!?!?! I!?c?i?( i!'K?(?! i!?? )!?! )f?(?(?( i!X i.'?! i!?!iii(?(
FTSH CCI (. CHEi(T CCI!P HEHT AI(D HETHCD OF EFF ECT Ctl SYSTEt t OTHER REHARtiS

ILEtlTZFXKR FAILURE HCDE FAILURE OETECTZCtl
Ã?!)fi!i!?iiii!?! % Ãi!?c%3A?i?(i(%i(i!i?N?!)I % '4 fi!i()? % i(?!?!i!)ft'ai!Ã i!i!?i?!?c iiX?( ?i ~?!?!?(?! K?(?(?(i( % i!i!?(?!% %)!i!?!il%A?!?(?iA?!?i?! i!i!%?f ?i?( %% i!?! i? i!%?i?i?! c! ic?!?i?!?l4! M>?(?(?! %

2i.-9-AV R073HVC6 CHVC<DII""F 09
SFCTICH X
FAILS CLOSKD

PERIODIC It(SPECTZOtl t(Qt(E

22-9-AV R07iH(VC6 EtlV"wD!!FF 09
SECT ICH .Y
FAILS CLOSED

PE(iZODIC It(SF'ECTICH t(Q!(E

c.2-9 AU RO75(IVC6 EHVCi;0!PF 53
SECTICtl X
FAILS CLOSED

PERIODIC It(SPECTIOH t(QHE

c.2-9-AU R076HVC6 2(IVC?iDHPF 53
SF.C'I IC.'I Y
FAILS CLOSED

PKRIODIC IHSI'-ECTIQH t(C(IE

2c.-9-BA R077HVC6

22-9-BA R070HVC6

2HVCi?DIN'F 5c.
SECTIO:I X
FAILS CLOSED

CHVCvDIPF 52
SECTIQH Y
FAILS CLOSED

PEPIODIC Zt(SFECTIQ((

PEPIODIC XHSFECTZQ((

t(CHE

t(O!(E

22-9-L

22-9-L

ROOOHVC6

R001H'VC6

KHVC~DI!FF 7i(
SECTICH X
FAILS CLOSED

2HVC?!DIRi'F 79
SECTICH Xi

FAILS CLOSED

PERIODIC It(SFECTXCt(

PERIODIC IHSF ECTIC!(

HOHE

t(QIIE

22-9-Etl R003HVC6 EHVCxD(l"F 00
SECTICH X
FAILS CLOSED

PERICDIC It(SPECTICH ltQHE

i22-9-L

22-9-L

c.2-9-EO

R DOS(IVC6

R006HVC6

RO87H'VC6

2(IVC?? Dl,!PF 75
SECTIO!I X
FAILS CLOSED

EHVC?!DIP F 0 I
SECTION( X
FAILS CLOSED

2(IVC?!DIIPF 05
RETU"iH
FIRE OAHPER
CLOSED

PERIODIC It(SPECTICH

PERIODIC It(SPECTIOH

PERICOIC ZHSFECTIOt(

tiCt(L

t(QHE

LOSS OF OZV I CABLE CHASE FLCH FATH

IFAILURE HQDEs AHD EFFFGTs At(ALYsIs . I
I CCt(TRQL BUILDXt(G AIR CQHDITXOHDIG I

I
J ~ 0 lc 177 FHKA c2 9 Stl 7 I



Kvg%KÃK<<'%«XÃ%%KA%%~%%<iYKYXX)'.K<<%>'..:I'5~5 %>4gQ%g Y'K'AÃllll(%'l<i<<KWwY>( t<'V%'i<<hi w<tr<'!'«t!'KX i<!%!<<< (ARK'i%%'l4 %Xii'ltd<<'<Kr<)'0 4 <i%K~ r%%%% 5 <i:t«)f'ilVXKX'pMy''.ip
F 1St'C?!PC! <EtiT CO?;FCHKtiT A!i'J t'FTHOD OF KFf<ECT Olt SYSt Etl 01ttER PEI'A!at!S

IDEtll'IFIER FAILU'tE I!ODE FAILURE DETECTIO!t
KVl'.Ã'KY+<f'0 <,VX>'X%<'. (5Ã'Kl'%<i <I 0 l+Y'<!X%iI<+8 i lN+KÃ>~%%%A t 4 I?A%%%+ (VXXÃNKV'K(H~H+% I'K)fN+++'KXN>f<,<<Y .lN%l'%%K%'<r<KANV}'XV

22-9-Ett R099HVC6 ZttVC<'Ot'.rF 05
SECTIO!l Y.

FAILS CLOSED

PEi? ICDIC IllSPECTIO?i tl".tlE

22-9-Eti R 990?tVC6 ZtfVC~Dt."i'F 08
SECTICH Y
FAILS CLOSEt)

PERIODIC IHSPECTICH tiC'iE

ZZ-9-EQ R091HVC6 ZtfVCvD!TF 95
S< rFLY
FXRE DAltPER
CLOSED

PERIODIC IHSPECTIO:I LOSS OF i)IV I CAOLE CHASE fLOl'l PATli

22-9-EP
2<2-9-EQ

R092llVC6 Zt!VC«D!™F 97
DIV 2-3 CACLE
CHASE SPLY FXPE
DAI<PER FAILS CL

t ERIODIC IHSPCCTXlri LOGS~ CF CD:fTROL GUILOIttG
AIR CCt<)ITXCHIttS

SIt;.' FAILUr,
LOGS OF CADLE CHASE
VCttTILA1 IOtt

22-9-EP
ZZ-9-EQ

P093HVC6 2:tVCrDtfPF 104
DIV 2-3 CAD> E
CHA~rE RET FX <E
DA: PER FLAILS CL

PERIODIC ItVP ECTIO!t LOSS OF CO!HRCL 0!nLOXtiS
AXR COt:OX rIOtift;5

SIHGLE FAXLHiE
LOSS OF CAO' Ctl«SE
VEliTILATIO-"i

ZZ-9-J

22-9-J

R09«H'VC6

R09rHVC6

ZHVCxD~!PF ZOX
Rlt StlT DH Rtl ACU
It:LET FXRE DHI'R
CLOSED

ZttVCvJ!rPF 105
Rtt SHT OH PH ACU
Xl" ET I IRE 0'<!FR

CLOSED

PFPIODIC IH"!'ECfXOfl

PERIODIC ItlSPECTIOH

LOSS OF D V I REl!01E StlUTDB"l
R<OOt t AIR CO? «) I1'I0'iItt0

LOSS OC 0 IV I REt tOTE SIPJ1 00<tH
f?OCtt AIR CO?iDXTIOHIt!S

22-9-DZ R096IIVC6 ZitVC<Dt<PF 20..
Rll SHT DH Rtl ACU
It:LFT FIRE O!!PR
CLOSEi)

PEPXCDIC ItlSPCCTICtt LOS" OF OIV IX REttOTE S!tUfDO?Ot
RCn! I AIR COtH)ITIOttXtiS

22-9-DZ

22-9-J

R097HVC6

RO~O'tVC6

Ztt'C+Dl 'P F 105
Rll SHT Dtl Rll ACU
IP ET FIRE Dtf'R
CLOSED

ZHVC<Dtt".F 107
SECTIC)l Yi

FAILS CLOSED

PERIODIC IHOP E C1 XCtl

PERIODIC IHSP ECTX0! I

LOSS OF DIV II RCttOTE SltUTDC!0<i
ROOll AIR CC?F)I1XCHIta

ttOttE

22-9-J R079!IVC6 ZttVC<Dtif'F 107
SECTIOti Y
FAILS CLOSED

PERIODIC IttSf'ECTIOtt tlnttE

I L I ~ll-
I I I I I I

I « I. I 31 I 2 I I Itj M I

klFAXLURE I!i)DES AHD Ff'FCClS AH.'LYSIS
I CO tfr.OL OJILDXt:0 AIR CC.'?OXTXO:tXffS I

I
J.A.12177 Ft'EA-22-9 SH 8 t
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2c.-9-FD R121HVC6 ZH"C}Ol7'F 172
LAT Ptl P.ETURtl
Flf?E DA!!PER
CLOSED

PERIODIC IIIS}}ECTIOII LOSS CF DZV II BATTERY I?i",Cil
VFHTILATIOH

Zc.-9-F 0 P1ZZHI'C6 ZHVC}:0!I!F 171
EXtlAUST It!LET
FIRE Dh!!PER
CLOSED

PERIODIC It}SPECTIC!I L055 CF OZV ZZ LATTEPY ROD!I
VEIITILA'flotl

cZ-9-FF
c.2-9-FE

RlZ3HVC6 c.ttVCc}DIIP c,Z
BLADE X
FAILS CL05CD

P KR TOO I C IHSP ECT Iotl LOSS OF DIV II BATTERY I 00!I EXIIAUST

Z2-9-FF R12«tIVC6 ZHVCc}DI!c"F '211
5 ECT IC!I X
FAILS CLOSED

PEPICDIC ItiSPECTIOH t!Ct!E

c.2-9-F F Rlc.SHVC6 ZIIVC}Dt li F c.ll
SECTICH Y
FAILS CLOSED

PERICDIC ItlSPECT Joti IIOHE

c.Z-9-FG R126HVC6 Ztf1}Cciot!PF ?12
SECTIC:I Xi

FAILS CLOSED

pERIODIc IHsrEcTID'I tto!!E

c.Z-9-FG R127HVC6 ZHVC}}oflf'F 2 1c."
SECTIC}l Y
FAILS CLOSED

PERIODIC Itl5PEC'IIOH ttoo! IE

22-9-H RlZQHVC6- ZHVC}:DtfP 9
LOCAL II!LET
TC}?IIADO OAlfFER
OPCH

PERIODIC IHSPECTIOH LOSS OF CCtiTRCL BUILOItfG
AIR Cot}JITZOi fit!5

SIHGLE FAII.L'RE
LOSS OF
TofiHAD0 PROT EC II oft

c.2-9-ll R129HVC6

ZZ-9-Eo'130HI'C6

ZIIVC<D}IP }}

REtlOTE IHLET
TC!?IIAOO OA!!PER
Cl:EH

ZIIVC<O'I}F «1
SECTICtl Y
FAILS CLOSED

PEPIOOIC IHSPECTZOH

PERIODIC IHSirECTIOtl

LOSS OF CCIITROL BUILOIHS
AIR CO! tDITIOIIItlG

HO',IE

SIHGI.E FAILURE
LOSS OF
TertlADO PROTECTIO! I

Zc.-9-H R131HVC6 ZIIVC}}BI}PZZ
EL ?61 FT EXiH
TORtlADO OAI!PER
0?EH

PERICDIC IHSPECTZO!l LOSS OF CCclTROL BUZLOItfG
AIR Co! IDITICHIltG

SIIIGLE FAILuf?E
L055 OF
Tort tAOO rROTECTIO!I

I ! !
I I I I I I I

I« I I 3 I 2 I I I

IFAILURE I'QDES Atfo EFFECTS AtlALYSZS I
I OtltROI. BUILOIt!G AIR COHDITIO:lltlG I

I
J.0.1?177 Fl'EA-cZZ-9 'tl 11 l
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FTSI< CO?lF'GHENT CO!~C:tEttT AtlQ trElt?OD CF EFFECT OH SYSTEtl OTHER RE?i."Bl<S

ICEHTIFIFR FAIL' E ltQQE FAILURE DE lECTIOtl
««v«v«»««««««»>r«x««««««« «»v««x««v««««»»v«v»«««»v«x<«««w»»x«« «»»«««»««»««aa««««v«x«w«v««

22-9-H R133ll'JC6

a. Z»9 E8 R13 tHVC6

>2?lVC»QIS> 24
ELEC Tttr. OIV II
TC'!?tlat>50 D>rtt"ER
OFEtl

ZHVC»Dt!P
26'ASE'".EADIV II

TGRtt)'.00 DA>ltt'ER

OF Et l

PERIODIC It?S?'ECTIOtt

PERIODIC IilSPECTIOH

ttQtlE

HQt?E

Zc.-9-H R 135i lVC6 Zt?VC»CttP 23
ELEC Tli?L OIV I
TORHAQO DNtPER
OFEH

PERIODIC IttSPECTIOtl

>.2-9-E8 R136HVC6 ZHVC«C? IP 25 PERIODIC Il?SPECTIGH
Bl'>SE ARFA DIV I
TORtl"'DO L'FJL".ER

OPEtl

HQ>lE

ZZ-9-Bll R137H'JC6 Zt?VC«D?~a. 23
TGRt?ADO Dht tPER
CLOSCD

PERIODIC IIISPECTICtl l.OSS CF DIV I FLECTRICAL TU?R>lEL
Vct?TILATIQ?t

22-9-Ztl R13Clt VC6 ZIIVC«D!PF c.1c.
S>APPLY
FTRL: 0>'->GAPER

CLOSED

'PERIODIC It?SPECTICtl LOSS OF DIV I ELFCTRI AL TL'tlttEL
VEtlTILATIOtl

22-9-G R139? IVC6 Zt?VC«DIPF 2
RETL'r:tt
FIRE Or2>tr ER

CLOSED

PEPIODIC ItlSPECTICH LOSS OF OIV I ELECTRICAL TUttt?EL
VE? ITILATIOH

a.Z 9 G '.140!IVC6 ZIP'C«D1!FF 1
R ETL>rett

FIRE OAHPKP.
CLOSED

PERIODIC It?SP F CTIOH LOSS OF DIV I ELECTfiICAL TUttt?EL
VEttTILATIOtl

ZZ-9-Q R141IIVC6 ZtiVC«DI'-""F 3
PETL'Rtl
FIRE DAl!PER
CLOSED

- PEi? IODIC IIISPECTIOtl LOSS OF DIV II ELECTRICAL TVt"a?EL
VEt?TILATIOtt

22-9-Q '14c.HVC6 Zlt>JC«D'.tPF 167
RETURtl
FIRE DA?tFER
CLOSED

PERIODIC It?SPECTIOtl LOSS DF DIV II ELECTRICAL TL>t..",GAEL

VDITILATIGH

I I II I I I
I'4I

I3 I I 2 I I I
FAILURE I!QQES AtrD EFF CTS JIIALYSIS I

CGtlTPOL DUILOItl" AIR CQt'.QITIO??IttS I
I

J.O. I"177 FIIEA-22-9 5'l lZ
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FTSH CCIIPOIIEHT CCII? OttFtlT AtiO llETHOD OF EFFECT OH STSTEII . OTHER REIIARHS

IOEtlTIFIER FAILURE tlODE FAILURE DETECTICtl
?f X K?c X?c K K ?? %???? %?c??c?f?? ?c K?c Ã???c?f Ã?? X?? 5 % K???? 5?? 8 Ã?c?? K??%??el?c %%?c???c???c???? XK?? 5'K???? %?c?c X???t?? % Yi?fK K?A???c???c?c K?? K???f K?? K X?c?? K)c?? XK4 K???c???? %?! 4 5?c 5?? 5???c?c???c K???f >??

22-9-BH R153IIVCS ZHVC??DIIPF ll
SUPPLY
FIRE DhtlPER
CLOSED

PERIODIC ItISPECTIOtl LOSS OF DIV I CABLE ÃcEA
VEtITILATIOH

22-9-Bl> R15QHVCS 2HVC?'DIIPF 15
SUPPLY
FIRE DAHPER
CLOSED

PERIODIC ItlSPECTIOtl LOSS OF DIV I CABLE AREA
'VEltTILATICtl

22-9-BH R155IIVC6

ZZ-9-FH R156HVC6

Z2-9-FN R157HVCS

22-9-BH R158HVC6

ZZ-9-CB R159HVC6

ZHVC?.'OltPF 200
SL'PPLY
FIRE OAIIPER
CLOSED

ZIIVC?|DIPF 16
SUPPLY
FIRE DAIIPER
CLOSED

ZHVC>DIIPF 10
SU?PFLY

FIRE OAIIPER
CLOSED

ZHVC?'D'IPF 135
SUPPLY
FIRE DAIIPER
CLOSED

ZHVC?cDIIPF 13
RE TL'Rtt
FIRE DAIIPER
CLOSED

PERIODIC IHSPECTIOH

PERIODIC ItlSPECTIOH

PERIODIC ItISPECTIOIE

PEPIOOIC ItlSPECTICII

PERIODIC ItlSPECTIOtl

LOSS OF DIV I CABLE AREA
VEtlTILATIOH

LOSS OF DIV I CABLE ARFA
VENTILATICH

LOSS OF OIV I CABLE APEh
VEHTILATIOH

LOSS OF DIV I'CABLE AREA
VENTILATION

LOSS OF OIV I CABLE AREA
VKIITILhTICtl

22-9-CB R160HVC6

22-9-CB R161HVCS

22-9-CB R162HVC'6

ZHVC??DIIPF 9
RETL?SH

FIRE DAIIPER
CLOSED

ZHVCxDIIPF 82
RETL'ZH
FIRE OAIIPER
CLOSED

ZHVCKDIIPF 197
RETURN
FIRE OAIPER
CI.OSEO

PERIODIC IHSPECTIOil

PERIODIC INSPECTION

PERIODIC IIISPECTIOtl

LOSS OF DIV I CABLE AREA
VENTILATIOH

LOSS OF DIV I CABLE AREA
VEHTILATIOH

LOSS CF OIV I CABLE AREA
VENTILATION

IFAILURE IIODES A110 EFFECTS AtlALYSIS I

I I I I I I I I I CCHTROL BUILDIIIG AIR COtIOITIOtIIIIS I

let I I3 I I 2 I I I
I J.O.) 2177 FIIFh- 2-9 SH 10







WWWWWWWWWWWWWWWWWWWW?!WWWWWW?!WWWWWWWWWW

FTSK CCltPQtlENT
IDEtlTIFIER

Ce. re:tctlr AtlD
FAILURE llQDE

W W i? W W W i> W
'W W W?! W W W W

WWWWWWWWWWWWWWWW?!i!WWWWWWWWWWWWWWWWWWWWWWWW??WWWW??WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW>iWWWWWWW>!WWWWXW

tlETHQD OF EFFECT Ctl SYS'TEtl OTllER REIIARKS
FAILURE DETECT IQH

WWWWWWWKWWWWWWWWWWWWlfWWW WWWW>?WWWWWWWWWWWWWW>cW?>W?>WWWWWWWWWWWW WWWWWWW>!WWWW'%>!WW>!W<%>!WWWWW

2c.-9-Z R183IIVC3 iZHVCwACU lh
I?ECtt>8?XCALLY
FAILS Itl P

PERIODIC TEST LOSS OF DIV I CQilTRQL ROJH
AIR CC>lDITIO!IIHG TRAItl

2Z-9-AC RZ12llVC3

22-9-AX R240ttVC3

c.2-9-AZ Rc.65HVC3

i.HVCwACU 1B
llECt!AHICALLY
FAILS XtlQP

ZHVCwACU ZA
HECPAtlICALLY
FAILS ItlQP

ZHVCwACU ZB
t tECt tht:ICALLY
FAILS XHOP

PERIODIC TEST

PERIODIC TEST

PEPIODIC TEST

LOSS OF DIV II CQHTPQL RQCtt
AIR CO? SITIQHXtlG TRAItl

LOSS OF DIV I RELAY ROQtl
AIR CQttDITIOtlItlG TRAIN

LOSS OF OIV II RELAY RCQtl
AXR CQttDITIOtllttG TRhiIN

22-9-ll Rc.92IIVC3 ZHVCwFH Zh
I IECtlhltICALLY
FAII.S XHQP

PERIODIC TEST SPECIAL FILTER TRAXtl DIV I
ItlQPEPATXVE

22-9-AH R321llVC3

22-9-FE'349HVC3

ZZ-9-FF R357HVC3

c.HVCWFN ZB
t?EClthttICALLY
FAILS XttQP

ZtlVCwFH 4A
llECI?AtlICALLY
FAILS IttOP

ZHVCwFtt 4B
llECt!AtlICALLY
FAXLS IHQP

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

SPECIAL FILTER TRAIN DIV II
IttOP ERATIVE

LOSS OF DIV I BATTERY ROCtt E!QIAUST

LOSS OF DXV II BATTERY RQQH Etllthl!ST

22-9-ET P.38".llVC3 ZllVCwFH llh
tlECIIAtlICALLY
FAILS ItlQP

PERIODIC TEST LOSS OF DIV I tthKE-UP AXR FAH TRAIN

22-9-EI< R40 ltP/C3 2H'JCwFN 11D
tlECllAtlXCALLY-
FAILS ItlQP

PERIODIC TEST LOSS OF DIV II ttht(E«LP AIR
FAH TRAIN

22-9-Y RS05tIVC3 ZHVCwAQD 6h
Dht?PER
FAILS CLOSED

PERIODIC TEST LOSS OF DIV I CQtlTRQL RQQll
AXR CQ! !DITIOtlItiG TRAIN

ZZ-9-AB R516ttVC3 ZHVC<AQD 6B
DAlll ER
FhiILS CLOSED

PERIODIC TEST LOSS OF DIV II CQttTRQL ROQtl
AIR COttDITIOttIttG TRAIN

I -I- JUFAXLl>TEE tlQDES httD EFFECTS AtlALYSIS I
I I I l I I I I I CQtlTI OL BUXLDI!lG AXR COHQITIOHItlG I
I4! I3 I 12 I I I I

J.0.1Z 7> FH>»->-9 .H li
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FTSll CGllFC'tEtlT COtL".CltEtti AHD ttETHOD OF EFFECT OH SYSTEtt OTHLR REI ?ARHS

IDEtiTIFZER FAILURE llCDE FAILURE DETECTIOtl
???????????? H ?? i? i????? i? ic ic % ?i i? > Ã i??????????? A???????? ??i??i?? >???i?c?????? K A?????????c?? i??? I?? %i'? iii??ii??c i? K i? }(i? 4 >?? Hi? ii?? % i? i? Vi?? i? iii??f?('K H?? If ?? i? i????? > i? it???? i??? ii?? 4 )f?? ic'%???? 8????????

22-9-ET R911HVC3

ZZ-9-El< R917HVC3

ZZ-9-Ftt R923HVC3

ZHVC??AOD 54A
llECHA??ICALLY
FAILS CLOSED

ZtlVC??AOD 540
t tECllhttICALLY
FAILS CLOSED

ZtlVC<ACD 171
t!EClt.'!NIC'!LLY
FAILS OPEtl

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF OIV I tlAHE-UP AIR Fhtl TRAIlt

LOSS OF DIV ZZ IIAHE-UP AIR
FAtl TRAItl

LOSS CF OIV I CABLE hREA
VDlTZLA>ZOH

22-9-H R925H'VC3 ZltVC??ACD 142
l!ECHhtlICALLY
FAILS OPEH

PERIODIC TEST LOSS OF COtlTROL EUILOItl
AIR COtlDITIOtGllG

SINGLE FAILL'RiE
LOSS OF
TOPHAOO PROl'ECTIOtl

ZZ-9-Fll R926H!'C3

ZZ-9-FV R939llVC3

c,2-9-.E J R941HVC3

22 9 BR R942ltVC3

ZHVC??AOD 182
t IECHAHICALLY
FAILS OPEH

ZltVC??ACD 179
IIECHA?GCALLY
FAILS CPEtl

ZHVCvhOD 117
t tECt tht IICALLY
FAILS OPEtl

ZltVC??AOD 192
t?ECHhtGCALLY
FAILS OPEtt

PERIODIC TEST

P ER ZOO IC 7 EST

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV I ELECTRICAL TU.'ttlEL
VEtlTILATIGH

LOSS OF DIV ZI CAB'.AREA
VEttTILATIOil

ZttVC??AOD 117 StlCHE REttOVAL
Ei".HADST OhttPER OPEtl

LOSS OF DIV IZ ELECTRICAL TUtZtEL
VEtlTZLATIOtt

ZZ-9-U

22-9-FR

R955llVC3

R959HVC3

ZttVC??AQD lc.0
I I=CllAtGCALLY
FAILS OPEH

ZHVC??ACD 169
tlECHhtGCALLY
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

ZttVC??AOD 120 St?CHE REllOVAL
EXtthUST DhtlPER CPEH

LOSS OF OIV I CABLE APEA
VEtil'ILATIOtl

22-9-Ftl R964HVC3

22 9 FP RS6atlVC3

ZHVC??ACD 21Z
t IECllhtGCALLY
FAILS CLOSED

ZHVC??AOD 213
llECHA?GCALLY
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

LOSS OF OZV I CABLE APEA
VEtlTIl.hTIOH

LOSS OF OZV I CABLE AREA
VEHTILATIOtl

I I I I I l I

I4I l31 "I II ~

I

IFAILL'RE HODES htFt EFFECTS htthLYSIS
I CCtiTROL BUILOIllG AIP. COttDITIOttIhG

J.O. 12177 FtlEA-22-9 . ?I Zl
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FTSK Co!!POHEHT CClFCIIEHT Atto I IETIIOD OF EFF ECT Oti SYS t F t I OTHER REIIAPKS

IDEtlTIFIER FA1LURE 1!QDE FAILURE OETECTIQH
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22-9-BU R793SHP3

22-9-BU R798SI!P3

22-9-Co R811SI!P3

22-9-CO R815SIIP3

2Z-'9-CF R828SIIP3

22-9-CF R832SIP3

22-9-AV R«7«0003

22-9-GY R}f760003

c.2-9-GY R«700083

Z2-9-GZ R«790083

22-9-GY P«830003

ZZ-9-GY R i0«OC93

22-9-GZ R«050093

c.Z 9 GZ R«070083

ZZ-9-GZ R«880083

ZSIiP}}RV 566
RELIEF VALVE
FAILS Ot'Eti

ZSfiP}}@CD 571.
t!ECII>VitICALLY
FAILS CLOSED

c.S!fPvRV 575
RELIEF VALVE
FAILS 0>PEH

ZSIIP}}ADD 573
I IEClfA}IICALLY
FAILS CLOSeD

ZS)'P}}RV 5 ~ 6
RELIEF VALVE
FAILS QPEH

25liP}}ADD 57«
IIECI!A!GCALLY
FAILS CLOSED

ZIIVC<E-I Bh FAILS
INOPERATIVE

ZHVC}}TYYDA FAILS
II!OPERATIVE

c.HVCvTC Ch FAILS
IIIOPERATIVE

ZHVC}}HC CA FAILS
ItfOP ERATIVE

ZIIVC}}TTOA FAILS
ItfOPERATIVE

ZIIVC}>TE 8A FAILS
It:OPERATIVE

ZHVC}rt!YY8A FAILS
IIIOPERATIVE

ZHVC}}IITBA FAILS
IIIDPERATIVE

ZHVC}}IIYltDA FAILS
It OPERATIVE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PEP IODIC T EST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TESF

PERIODIC TEST

LOSS OF DIV II ELECTRICAL TUfffIEL
VEtll'ILATION

LOSS OF OIV II ELECTRIC!}L TH?"IEL
VENTILATION

LOSS OF DIV I CABLE AREA
VEHTILATIOH

LOSS OF DIV I CAV E AREA
VEIITILATIOH

LOSS OF DIV II ChDLE AREA
VCHTILATIQH

LOSS OF OIV II C>ADLE AREA
VEIITILATIOII

LOSS OF DIV I PELAY RCCII
AIR CotiDITIOtiItfG TPAIH

LOSS OF DIV I RELAY Ro al
AIR COfiDITIC:IIHG TRAItl

LOSS OF DIV I REI.AY ROO!I
AIR CCiiOITIO'IIIIG TRAIH

LOSS OF DIV I PELAY RQQ!I
AIR COtiDITIOHIIIG 'IRAIti

LOSS OF DIV I RELAY Root!
AIR CQ!tDITIO!IItto T?RAIti

LOSS OF DIV I RELAY ROCII
AIR Coi'DITICIIIIIGTRAIN

LOSS OF OIV I RELAY RCQ!l
AIR Col@}ITIQIIIIIGTPhIfi

LOSS OF OIV I RELAY RiOQII
AIR CoteITIO.IIHS TRAIN

LOSS OF DIV I RELAY ROQ!I
AIR CoflDDIofiIHG TPAIti

I I I I I I I I
I«l I3I I."I II .
I

IFAILURE IIODES hilo EFFECtS AtthLYSIS I
I coNTROL DUILDII AIP. Co a)1>ICIIIIIG I

I
J.0-12177 FI?EA-ZZ-9 9'I Zrf I







0
KKKKKKKKKKKKKK??KiK??KKK?f??KKKKKKiKKXKKKKKKKiKKK??KKiXKKKKXKKKKKKKKK??KKKKKK

FTSH COI!PCliEtlT COllPOtiEttT AtiO llETHOD OF
IDEtit'ZFIER FAILURE tlODE FAILURE DETECT ION

KKKKKKKK KKKKKKi?KKK KKKKKKXKKKKXKKKK KKKKXKKKKKKKKKKKKKKKKXKK

K?? KK?EKKi??KKi?KK?iKXKKKKK'KKK'KKi?KKKKKKKKKKKKK??Ki?Ki? KKKKKKKKKK??KKK!KKKKKK

EFFECT OH SYSTEII OTIIER REt tARI(S

KKXKKKKKiKKKKKKiKKKKKKKKKKKiKKiKKKKiKKKKXKKKKKKKKKKKKKKKKKKKKKK??XKK

22-9-Ah R??500213

22-9-GV R0620213

22-9-Gll R??630213

ZiZ-9-GV R??670213

ZZ-9-GV R??500213

c.Z 9 GH R?690213

22-9-GH R0710213

ZZ-9-Gll R?i720213

22-9-CL RZO:t03q3

22-9-CL RZ060343

22-9-GU
22-9-HA
22-9-HY

R20903?tl

2c.-9-GU RZ1003q3

22-9-GU R21103??3

22-9-CQ R23203??3

ZZ-9-CQ R23??03??3

ZZ-9-GV R??600213

ZHVCKE I 218
FAII.S ItiOPEI,ATIVE

ZHVCKTYY 210
FAILS It(OPERATIVE

c.Hl?CKTC Z18 FAILS
ItCPERATIVE

2llVCKI!C Z10 FAILS
ItlOPELATIVE

ZHVCKTT 218 FAILS
ItiOPERATIVE

c.HVCKTE 218 FAILS
ZttOP ERATIVE

c.HVCK?lYY 210
FAILS IttOPERATIVE

2HVCKtlT 210 FAILS
IllOPERATIVE

c.HVCKllYYi i.18
FAILS ItlOPERATIVE

c.HVCKTSYi 3qA
FAILS ZtiOPERATIVE

ZHVCKTS 3??A FAILS
ZtiOPERATZVE

LOSS OF

i.llVCKP 890
CONTROL POHER
lYELLCH)

ZllVCKTE 3qA FAILS
It/OPERATIVE

ZtlVCKTT 3?tA FAILS
IttOP ERATIVE

ZHVCKTSX 3RB
FAILS IttDPERATIVE

ZHVCKTS 3??0 FAILS
INOPERATIVE

PERiIODIC TEST

PEPIODZC TEST

PERZCDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

At&?ttCZATED IH
CONTROL ROOlt

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PrRIODIC TEST

LOSS OF DIV II CCHTROL ROOlt
AZR COttDITIOtilttG TRAIN

LOSS OF DIV ZI COIHROL ROOll
AIR COtiDZTIOHZttG TRAIH

LOSS OF DIV II CONTROL ROD!i
AIR COt'OZTIOllIIiG TRAIti

LOSS OF DIV II COtiTROL ROOll
AIR COtlDITIOtlIttG TRAIti

LOSS OF OIV II CCtlTROL ROOlt
AIR COtlDITIOtlItlG TPAZti

LOSS OF DIV II COtlTROL ROOtil
AIR COt3ITICttZttG TRAIN

LOSS OF DIV II CONTROL ROOti
AIR COitOZTIOtiIttG TRAItl

LOSS OF DIV II COtiTROL RCClt
AIR COttDITIOtlItiG TPAIH

LOSS OF DIV II CO'tTROL ROOtl
AIR COttDZTIOHIttG TRAIH

LOSS OF D1V I COtlTROL ROOll
AIP. CO? tDITIOHIHG TRAIH

LOSS OF DIV I CONTROL ROOll
AIR COltDITIOtiXHG TPAItl

LOSS OF DIV I CO!ITROL ROON

AIR COttDITIOttItiG TRAIN

LOSS OF DIV I COtllROL ROOll
AIR COHDZTZOHIttG TRAIti

LOSS OF DIV I CO'.ilROL ROGtl
AIR CO1?DITIONItlG TRAItl

LOSS OF DIV ZI COiiTROL ROOtt
AIR COt'DITIOHIltG TRAIN

LOSS OF DIV II COtiTROL ROON
AIR COHDITIOtlItitG TRAIN

IFAILURE tlODES AHD EFFECTS AtlALYSIS
I I l I I I l I I COtlTROL BUILDING AIR COtiDITIOtlZttG
I~I I3l lZI II
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FTSH
?!?c?! i??!?? X!!???! ic i??? K?'.?!?!?! i!+?i N?! X?! ic 4 K?! >?c. f?! i!~ > 4 '??!?! 4?!?f X?!?! Y K4?!4!c?!?!?? K?(A?!W?! i!?? i!?!Qf?!?i )!K+?! AV>?! i!?! i? '<?! i??!?!!l?c +?!?!!. Ã!f?!?!!! ! K?!+?!!!i!!ficIÃ~ K ic )??! K?!?! Ã i!?!?!?!?!?!

CCifPO'IOIT CCltPLitfEtif AtJI IIE'Ill"0 OF EFFECT CH SYSTEII 01IIER ROIARHS
IDEHTIFIER FAILLRE IICDE FAILURE CETECTIO'I
?!?!?!'V?? %'.! K?! K<?c Ki!i!i! '!Vie%?! r??!?c% ?!?! i!!c?!?!4?!?!?! ic?!?! Xi!Ã?! )!?!?!?c i!i!!4 ?! 'K i!?? Ii??!?! i!X?!i!ic?! 5> )ii!?!'I lfic '%i? i? i!?( K?!?!?! >?! 4?!?! ?! i!i!K )?i!?c 4?! K?!?iic?!!!?c?! Yi!?!?!i!?! ic?c?!

22-9-JG R7701113

22-9-JC R7711113

22-9- JE R 7771553

ZIIVC??TSH ill
FAILS ItiQPERATIVE

EH'?!TSL ill
FAILS ItfCCPERATIVE

ZIIVC?!TT 155 FAILS
ItiCPFPATIVE

PERIODIC TEST

PERICDZC TEST

PERIODIC TEST

ZIIVC'.VC 102 DIV III STOT
5!iSR fill UHIT CLR ItlOPFRATIVE

ZHVCi:UC 102 OI'i'II STGY
SIIScft Pll UiHIT CLR Iti<JPEPATIVE

LCSS OF DIV I ELECTRICAL TU "fEL
VEtiTILhfZOtl

22-9-JE

22-9-JE
22-9-JJ

R7701553

R7791551

ZIIVC?!TE 155 FAILS
IHOPERATIVE

LOSS OF
ZHVC?!PIIL 020
CCIITROL POifER
I CREEtl)

PERIODIC TEST

AIIIIUIICIATEDIt)
CCtlfROL POOII

LOSS OF DIV I ELECTRICAL TUIRIEL
VEtlfILATZCII

LOSS CF OIV I ELECTRICAL TUIIHEL
VEtiTILA1ICtf

22-9-JD R7051553

22-9- JE R7051553

22-9- JD R 7081553

ZZ-9-JE'7891553

Zc.-S-JF R8031653

22-9-JS R8041653

22-9- JF RS0$ 1653

22-9- JG R0071653

22-9-JJ R8141743

c.2-9- JH R8201743

22-9- J J R8131743

ZIIVC?!TSIIX 155
FAILS ZflOPERATIVE

ZHVC?!TSLX 155
FAILS ZtfQPEPATZVE

ZIIVC?!TSH 1.55
FAILS ItlCFERATIVE

ZIIVCvTSL 155
FAILS ItlQPEPATIVE

ZIIVC?!TSHX 165
FAILS IIICP ERAT ICE

ZHVC+TSLX 165
FAILS It(OPERATIVE

c.HVC?!TSH 165
FAILS IHOPEPi'iTIVE

c,flVC??TSL 165
r~ILS IlierERATIVE

ZIIVC?!TT 174 FAILS
ItlCPEPATIVE

ZIIVC??TE 174 FAILS
ItfCPERATIVE

ZHVC??TSIIX 174
FAILS ZIIQPEPATIVE

PERZ03IC TEST

PERIODIC TEST

PERIODIC 'fEST

PEPIODIC TEST

PEfcIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS CF DZViOlfILATIOH

LOSS OF OIV
VEHTILATIOII

I CACLE AREA

I CADLE AREA

LOSS OF OIV I CADLE AREA
VEIITILATICtl

LOSS CF OIV I ELECTRICAL TlfiDIEL
VEtlTILATZOfl

LOSS OF DIV I ELECTRICAL 'fLii7tEL
VEHTILATZCH

LOSS OF DIV I ELECTRICAL TL'ICIEL
VOlTZLATICH

LOSS OF DIV I ELECTRICAL TUt0iEL
VEHTILATIOH

LOSS CF DIV ZI ELECTRI AL TL>".IEL
VEHTILATZO:I

LOSS OF DIV II ELECTRICAL TUi "IEL
VEIfI ILATIOiH

LOSS OF DIV II ELECTRICAL TUIXiiEL
VOITILATIOH

LCSS OF DIV II ELECTRICAL TUtllIEL
VE'HTILATIOH

I I I l I I I I
14I I3I I"I
I

IFAILURE I!CDES AHD EFFECTS htlhLVSIS
I CO."nROL DUZLDIHS AIR CCtfDITIOIIIIIS
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FTSH CclfFOIIEt(T CC!!Fet(EHT AHD I!ETHOD OF EFFECT Otl SYSTEH, OTHER REIIAI'I<S

IOEHTIFIER FAILURE H„DE FAILURE OETECTIOH
KKKKKVifKKKK?IKK KifXifKKKKNKKKifKKKYKKKKifKKKXKKKKKKXifKKKKifXifKK>K?IKKififificXIIKKKK?f?fKKKKKKKKKYiKKYiYKKKYiYKKK?KKK

22-9-Z
c.2-9-hi(

R 2036013 3-3HP(AOX COIL
EtlERGIZED

PEfiIODIC TEST LCSS OF OIV I Ce'ITRCL ROCH
AIR coHozrzct(zf(G Tr.ho»

22-9-FH RZ056013

22-9-Ffl RZ076013

i.2-9-FH RZ006013

c.2-9 CP Ri.136013

ZZ-9-AF Rclf(6013

Zi".-9-AF R2155013

3-ZIIVCAOX
COIL EtlERSIZED
OY A

SHOR('-ZHVCAO1

CCHTACT Tc,
FAILS CLOSED

ZHVCKFS 9A
tl-c coHrhcT
CLOSED

c,t(VCKFS 23A
t(-C Cot(TACT OFEI(

f»2-ZHVCDOX COIL
FAILS Oi'EH

33-c.HVCD12
ZHVCKA D 6B
CCHTACT 7
FAILS CPEt»

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC 1EST

Loss oF ozv z co!IrreL neeH
AIR Ce! ioITICHIHG TRAIH

Loss 0F DIv I cell(Re'eell
AIR CcliDII'IONIttG 'TRAItl

LOSS OF DIV I COHTROL Foot(
AIR CC!IDITIOtlIt»G TPAIH

LOS3 OF DIV II CCHTROL RCO!I
AIR COIIOITIOIIXHG 'TRhItl

Loss 0F Dzv II cot(TRDL Feo! I
AIR Co:tDXTIOIIIHG 'TRhltt

Loss 0F DIv XI ce!»TRDL Recit
AIR- CotOITIotfzttG TfiA1H

22-9-AF
22-'i-hc

22 9 AF

22-9-FI'2-9-AF

22-9-BE
c.c.-9-AR
22-9-FH
22-9-FB
22-9-AJ
22-9-ES

Rc.166013

R2176013

Rc.10501)

3-ZHVHOOl
COHTACT Rl
FAILS CP Ef(

3-ZIIVCBOX
CCt(TACT Rl
FAILS OFEtl

LOSS OF
ZEHSKIICC 303B
(YELLCli)

PERIODIC TEST

FERZODZC TES1

AtOILIICIATED Itl
COH1ROL Reef(

LOSS OF DIV II CONTROL Roetf
AIR CO!iDITIetlIHG TRAIH

Loss or. ozv zz ce:ITRCL roe!I
AIR Col!DITIOHIHG 1RAIt»

Less 0F ozv II ccttrRcL Reel(
AIR Cot(CITIOHIttG TRAItl

ZZ-9-AF P2196011

22-9-AF R2205011

a.HVCB01 575-115V
TRht(SFCRIIER
FAILUP.E

ZHVCD01 FUSE
FAILS OPEtl.

AIOililCIATEO IH
Cet(TROL Roell

AtoilVHCIATED IH
COHTROL RDOH

Loss 0F ozv II ceHTRieL Roctl
AXR Cf)l(OXTIOHItlG 1RAItl

LOSS OF DXV II Cet(TROL Roell
AIR CCt!DITIOIIIt!GTRhItl

I I I I I I I I
I o I I 3 I I 2 I I 1
I

FAIL(PIE I!DDEs Atlo EFFEcTs htl"LYsxs - I

I OHrRDL BUILOII»s AIR cotfozrxot(IIIG I
I
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22-9-AF RZ216011 f(9 c.HVC801
tl-C COHI'ACT
FAILS OPFH

«v»»»»»xx»«»x«»«xx»xxxx«xxxxxxxx»x«»««»»xi »xx»»«xx»xxx»xx«»x??x«xxx««xx«»vxxx«x? »xx»x»»«vxx«xxxx?:xx»xvxxxxx»»»»«»x«xxx»»«««»xxvx»x»xx
FTSH COIL'C!(EHT CCIIPOI(EHT AN) I!ETHOD OF EFFECT Otl SYSTEII OTHER REIIAPHS

IDE(ITIFIER FAILURE 't(ODE FAILURE DETECTIOH
«»»»xxi«?? x»»»»xx»» «»«»x»»»xxxi»»«»» «x'xvxxi»»i«xxx«xx«xxxx»xxx »xx??»»»»«xxxxxx'xx»«»x?(x????x»«»««»««'v?f xxxxxxv»x««»x«»»»x»«««xx«x

AIDiJl(CIATED IH LOSS OF DIV II CO!(TROL RCOtl
COINROL ROD(I AIR CO! (DITIOt(It(G TRAIN

c.2-9-CI I R 2236013

2Z-9-Ctl R2255013

c,2-9-CP
22-9-CH

RZZ66012

c.Z 9-CP R2276013

22-9-CP RZ206013

22-9-Ctl RZ"?(6013

3Xl-c,HVC801
CO!(TACT Tl
FAILS OPEN

(f2-ZHVC801
CC((TACT 3
FAILS OFEH

1-ZHVC801
COHTACT 1
FAILS OFEtl

1-ZHVC801
OPERATOR ERRO'?

3Xl-c.(NCD01 COIL
FAILS OPEN

1-ZINC801
CO!ITACT 13
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

IN)ICATIt(G LID!IT
Ztl COt(TPOL RDOII

PDiICDIC TEST

PERZODIC TEST

LOSS OF OIV II CC(ITRCL ROOtl
AIR CO(!DITICtllt(G lRAII(

'LOSS OF 01V II CC:(TROL ROQII
AIR COt(DITIO!II(IS TFihIH

LOSS OF OZV ZI CO!(TROL ROO!I
AIR COt(DITZOt(II(S TRAItl

LOSS OF OIV ZI CCHTROI. ROml
AIR CO!iDZTIO;IIt(0 TRAItl

LOSS OF DIV II CO!(TRDL ROQtl
AIR COHDITZOHII(G TRAItl

LOSS OF DIV II CONTROL FOOII
AIR Cat(DZTZO:II(IG TFAIH

22-9-CN Rc,i.96013 1-ZHVCB01
CONTACT 19
FAILS OPEN

PERIODIC TEST LOSS OF DIV IZ CONTROL RCOII
AIR CO(iDITIOHIt(G TRAItl

22 9 CQ Rc.306013 ZINC»TSX 3'(B
H-0 CONTACT
FAILS OPEH

PERZODIC TEST LOSS OF DIV II COIITRCL ROD(I
AIR CO.'!DITIOHIt(G TlihItl

22-9-AC
ZZ-9-AZ

22-9-FX

22-9-FXi

R2316013

R2336013

R2356013

3-3HVHD01 COIL
EIIERGIZED

3-CIIVCD01
COIL EHERGIZEO
DY A SHORT

3 ZHVCD01
CONTACT TZ
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV II CQNIROL l?00(f
AIR COHDITIOHII(G 'fRAItl

LOSS OF DIV II CO!(TROL RCO!I
AIR COHOITIONIt(G TRAItl

LOSS OF DIV II COt(TROL I?00!l
AIR CO;(DZTIOHI((G TRAIII

22-9-FX R2366013 2(NCxFS 98
H-C COIITACT
CLOSED

PERIODIC TEST LOSS OF DIV II COl(TROL ROOtl
AIR C(M)ZTZOHIIIG TRAItl

I I I I I I" I I I COt(TROL BUILDIt(G AIR CO!(DITIOtllt(G I
l~ I I 3 I I 2 I I 1 . I
I J012177 Ft(EA229 SH 3?I I
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F TSH CCI?PCHFHT CO)!P CHEt)T At<0 I)ET)ICD OF EFf'ECT Cti SYSTE)l OTHCR REIIARHS
ZOE'HTIFZER FAILUPE I)CUE FAILU))E DETECTICH

4<?I'.f?) Ã?<?c ?? %?? I?<4?<'I<? ?? IK?c M?)'%X'%???<?<?<?! ic K<<?) <c?? X?? I?f?<%% %?????? %????%% K K% K?<<:"c %'0'k K?< %?I 'K?<K '?? K?AX<? X <<K?f4???< K i%Ã?? «%)INK 5 i?f?t ll?? i? IKNi!XXKX<c?!?? 8 H Ã?c?< W????

2Z 9 OE R3226013

22-9-I<E R51Z6013

ZZ-9-HE R5145013

2Z-9-HE R5156013

FZ 9 HF R5<.36013

22-9-HF R5Z55013

c. Z-9-HF R5<.65013

ZHVC?<FS 51A
tl-C CCi<TACT OPEtl

3X-ZHVCAOl COIL
FAILS OPE)l

tl<.X-c.HVCA01 COIL
FAILS OPEN

QcZ-2)IVCAOl
CCHTACT 12
FAILS QPE)l

3X-ZHVCBOI COIL
FAILS OPEN-

QZX-ZHVCB01 COIL
FAILS CPEt<

Qz-zHvcBnl
CC)<TACT 12
FAILS OPEtl

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PEPIODIC TEST

SPECIAL FILTER TRAIN OIV II
It<OP EPATIVE

LOSS OF DIV I CO))TROL ROC)I
AIR CO)IDITICtllt<S TRAIt)

LOSS OF OIV I CCHTPOL POO)l
AIR CQ!iDITIO)<ItiS TRAItl

LOSS OF DIV I CONTROL FOCI)
AIR CO)<DITIOHItlS TPAIti

LOSS OF OIV II COHTRCL ROC)I
AIR COt<OITICt)It<G TRAIN

LOSS OF DIV II CCHTRCL ROOII
AIR COHDITIOtlIHS TRAIH

LOSS OF OIV II CONTROL ROC)l
AIR CQ))DITZOjIIIIG TRAIN

ZZ-9-CT R2416023

22-9-BB R<.4<.60c,3

22-9-BB R2436023

ZHVCxFS 16B
H-C CQt)TACT CPEH

42-<.HVCA05 COIL
FAILS OPEN

33-2HVCA12
ZHVC<ACD 12A
CONTACT 7
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LCSS OF OIV I RELAY ROO!I
AIR CCIIDITIC)GIIG TRAIH

LOSS OF DIV I RELAY ROC!I
AIR CCHDITICHIHG TRAItl

LOSS OF DIV I RELAY ROC)I
AIR CCt<DITIOt<D<S TRAIH

ZZ-9-BB
22-9-AX

RZQ46023 3-Zt«eknl
CONTACT RZ
FAILS CPEti

PERIODIC TEST LOSS OF DIV I RELAY POOH
AIR CO))DITIQ)<lt<S TPAIt<

22-9-BB
22-9-FY

R2456023 3-c.HVCA05
CCHTACT Rl
FAILS OPEN

PERIODIC TEST LOSS OF DIV I RELAY ROCII
AIR COtiDITIOt)It)S TPAIH

22-9-BB R2466021 ZHVCA05 575 115V
TRAt)SFCRI)FR
FAILURE

A)O)L?))CIATED Itl
COI)TROL ROOI)

LOSS OF OIV I RELAY ROOII
AIR CC)QZTIOHI)IG TRAItl

22-9-BB RZQ76021 ZHVCA05 FUSE
FAILS OPEN

At)HU)<CIATED IH
CO< <TRCL ROC)I

LOSS OF DIV I RELAY ROO)l
AIR CCiiDITIOHDiG TRAIN

I IFAILURE t)CDES At<0 EFFECTS ANALYSIS
I I t I I I I I I CCt<TRCL BUILDItlG AIR CO)SITICttlt<S
I 4 I 13 I I 2 I I I
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%!r rr K?r rr % Ã rr rr?r ÃIrr rr K rr K?r ivrr KK?c rr % KÃrr?c K rr?r?f rr rr % % rf?r rr rr rr x rr rl?r?r rI rr -'4 rr rr rr x?r rr rr I?r %% H Krr rr rr rr %?r?r Ã rr rr rr?r?r )frl?r?r K K?r?I K rr 9 rr rr rr rr 5 rr?r )t K5 K%???r vi% rr )fK% x 'KÃ K l4 rr x '0?r?r 'rc trirrI% lf?? x rfrr % rf5
FTSH CCIIPCIIEtlT CO! PQtiEtlT AtiD NET HQD OF EFFECT OH SYS1EII OTHFR REt!ARHS

IDEHTIFIER FAILL?RE IIQDE FAILLE DETECTIOti
rcKrrÃ)f%%5 %rr?rrrNrrrrrr% 4?rrrr??cr."rr?r?rÃKKKrrKB cr'IfKKrrKlf?r)f?err?rrr?rKKrcrrkrrrrKrr% KK??rr?cK?rrr?r?rKKvi??Kkgx?rrr%?r?r%%rr?coax'Kk%xK?r'rf %%rr?rrrKrrrrK?r?rrrrr)trrrfKrrrrrrrrirrrKKrr

22-9-CII R2026023

22 9-CY R20360?".3

1-ZHVCB 5
CONTACT 19
FAILS OFEH

ZIIVCKTSX 378
H-0 CONTACT
FAILS QPEH

PERIODIC TEST

PERIODIC TEST

LOSS OF OIV II RELAY ROQII
AIR CO!iDITIOHIHG TRAIN

LOSS OF OIV II*RELAYRCOII
AIR CCtlDITIQIIII?~~ TRAIti

22-9-FZ R2066023

22-9-FZ R20060c.3

22-9-FZ R2896023

22-9-HJ R5576023

22-9-HJ P55960c.3

2Z-9-HJ R5606023

22-9-HH R5686023

22-9-HK P5706023

22-9-tIH R 5716023

2c.-9-DB R?2936033

Zc. 9 AH Rc.946033

c,2-9-AH R2956033

3 c.llVCB05
COSt. EIIERGIZEO
BY A SHORT

3-ZHVCBO5
CONTACT TZ
FAILS CLOSED

ZHVCxFS 138
H-C CONTACT
CLOSED

"

3X-2HVCA05 COIL
FAILS OPEN

42X ZHVCA05 COIL
FAILS Oi"EH

42-c,HVCA05
CONTACT 12
FAILS QPEtt

3X-ZHVCB05 COIL
FAILS QPEH

42X-ZHVCB05 COIL
FAILS OPEtl

42-c.HVCD05
CONTACT 12
FAILS OPEN

ZIIV?C?rFS 51B
H-C COtITACT OPEtl

IZ c.HVCA02 COIL
FAILS OPEN

33-2HVCA12
ZHVCrrt!CD 3A
CONTACT 7
FAILS OPEII

PERIODIC TEST

PERIQDZC TEST

PERIODIC TEST

PEPIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERICDIC TEST

PERIQDIC TEST

PERIODIC TEST

PERIODIC TEST

PERZQDIC TEST

PERIODIC TEST

LOSS OF DIV ZZ RELAY RQOll
A!R CCttDITIQIIZ!5 TRAItl

LOSS OF DZV II RELAY RQQII
AIR CQIIOITZOHIHG TRAIti

LOSS OF OIV II RELAY ROC!I
AIR COHDITICttItiG TRAIN

LOSS OF DIV I RELAY ROC!I
AIR CQ!IDITIOtlItiS TRAIN

LOSS OF DIV I RELAY ROCII
AIR COIBITIOIIIIIGTPAIN

LOSS OF DIV I RELAY ROC!I
AIR COtiDITIONItiG TRAItt

LOSS OF DIV II RELAY RQOtl
AIR CQI!DITIQIIIIIG'IRAIH

LOSS OF DIV IZ RELAY RQQII
AIR CO! IDITIOHItlG TRAIN

LOSS OF OIV II RFLAY ROC!I
AIR COHDITIOIIIttG TRAItl

SPECIAL FILTER TRAIN OIV I
IIEQPERATZVE

SPECIAL FILTER TRAIN DIV I
Il OPERATIVE

SPECIAL FILTER TRAIH DIV I
II IQP 2 RATIVE

I FAILUIIE IICDES AtiD EFFECTS ANALYSIS
I I I I I I I I I COHTROL BUILDING AIR COHDITIOHIHG
(41 l3 I I 2 I I I l
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FTSI< CCIIPCI?EIIT CCIlPCIIEHT Atlo IIETHCD OF EFFECT Otl SYSTEII OTHER REtIARHS
IDENTIFIER FAILURE IDDE FAIL02E DETECTIoil

?????? K?? X?i?i ?????f ).?? )??i%?? ???c X?i?????i?i???? Yi if?? X??K ?? I??i??i?? 5???i?? K?i?i?i K X?? K???f???? K% ?? K?i?c?c???i?i'%?iic IÃ???c?:???????? '%???????c?f???i???? 5?c?i 5?? % ?i?i 'K K?????c?? I!???i?? 'K?c I?? '%?????i?i???i X????

22-9-AP
c.2-9-Atl

R2976033 3-ZIIVCA02
CCtlTACT Rl
FAILS OPBl

PERIODIC TEST SPECIAL FILTER TRAIN DIV I
It!CPEPhTIVE

c.Z-9-AN RZ905031 c.ltVCAOZ 575-115V
TRAtiSFO'?IIER
FAILURE

ht0tvtICIATEO 1H
CONTROL POOII

SPECIAL FILTER TRAIN DIV I
IIIOPERATIVE

c.2-9-AH RZ996031

22-9-htl R3006031

Ztl'!'CA02 FUSE
FAILS OPEtl

R9-2HVCA02
H-C CotlTACT
FAILS OPEN

AI0lvtiCIATED Itl
COIITROI RCCIl

AtoitUHCIATEO Ztl
CCHTRO'OOII

SPECIAL FILTER TRAIN DZV I
Il?OPERATIVE

SPECIAL FZLTER TRAIN OIV I
Itlol'FRATD'E

22-9-CZ R3026033 3Xl-ZHVCAOc.
ColITACT Tl
FAILS O'PEtl

PERIODIC TEST SPECIAL FILTER TRAItl DIV I
IlICF Elih I'IVE

22-9-DA R3036033

22-9-DA R30'l5033

22-9-DB
22-9-DA

R305603I".

22-9-CZ . R3066033

22-9-DB R3076033

22-9-DA R3006033

22-9-AP R3106033

22-9-AP R3096033

RZ-ZHVCAOZ
CONTACT 3
FAILS OPEN

1-ZHVCA02
CCNTACT 1
FAILS OPBI

1-ZHVCA02
OPERATOR ERROR

3Xl-ZHVCAOZ COIL
FAILS OPEtl

l-c.HVCAOZ
CCIITACT 13
FAILS CPEtl

1-ZHVCAOZ
CotlTACT 10
FAILS CPBI

3-ZIIVCAOZ
COIL EtlERGIZEO
BY A SHORT-

3-ZHVCAOZ
CCIITACT Tc.
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

IHDICATIIIGLIGHT
Itl CotlTROL Root!

PERIODIC TEST

PERICDZC TEST

PFRIODIC TEST

PERIODIC TEST

PERIODIC TEST

SPECIAL FZLTER TRAIlt DIV I
ItiOPFRATIVE

SPECIAL FILTER TRAIN DIV I
ItloPERATIVE

SPECIAL FILTER TRAItl DIV I
INOPERATIVE

SPECIAL FILTER TRAIN OIV I
ItiOP E PATIVE

SPECIAL FILTER TRAIN DIV I
It/OPERATIVE

SPECIAL FILTER-TRAItl OIV I
ItIOPERATIVE

SPECIAL FILTER TRAIH DIV I
ItlOPERATZVE

SPECIAL FILTER TRAItl DIV I
ZIICPERATIVE

I ITAILURE tIODES Atto EFFECTS AIL!LYSIS
I I I I I I- I I I coHTroL evzLDIIIG AIR cotIDITZCIIIIIG
lit I I 3 I I 2 I I 1
I '.0.12177 FIIEA-22-9 SH 39 I









Kxxxxx?fxxxxxwxxxwxx>fxxxxxxxxxxxxx>cxxc>iw?fYixxx>fxxxxxx?fwx>f?fxx>fxxxwxcfÃ
FTSK CO! fPO'IEtiT

IDBITIFIER
KXK?fxYixx XV.K>fNXXX>f

CO:™CtlBir AIFJ t!ETHOD OF
FAILURE I!DOE FAILURE DETECTIO!I,

XXXXXKWWKXXXVXXK XVVXXXKKXXXKXXXXKXXKKXXX

Kifi>KK>>KXKK?fx>?XXXX>?KKX>fx>?KX'fxx>f>fKXXKXXX>fX>fx>c>fKKKKK~XKKKKWXXXKXKXXVK
EF FECT Oft SYSTE? I OTIIER REI 4%HS

X>>X>c?f'%>fxxxx>fVX>fXMK>fxx>?Xx>fxxxxxxx>fxxx KKXKKX'XXXXX??XK?fKXKKKXKXKXK

c.Z 9 DF R5836043

c.Z 9 DG R5845043

22-9-DG R5865043

22-9-DG
2iZ-9-DF

R587604Z

22-9-DF R5886043

22-9-AJ R5906043

ZiZ-9-DG R5856043

96X-ZHVCAOZ
CCHI'ACT T3
FAILS CPEH

420-ZHVCA03
CCitTACT 4
FAILS CLOSED

9GX-ZHVC>!02
COHTACT R2
FAILS CLOSED

1-EHVCA03
COIITACT ZB
FAILS CLOSED

I-ZHVCA03
CPERATO?i ERROR

1-ZHVCA03
COHTACT 2T
FAILS CPEH

33-2!IVCO03
CONTACT 8
FAILS CPEH

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

IIIDICATIHGLIGHT
Itl CCtlTROL PCOII

PERIC>7IC TEST

PERICDIC TEST

"HVCKHCV lA SPECIAL FILTER
BYPASS VALVE OPEti

ZHVCKI;OV lA t!AI!UAL OPEtlIHG Clf!CUIT
ESTADLISIIEO

ZIIVCKIIOV lA AUTO!'IATIC
CPEHIIU CIRCUIT ESTABLISIIEO

c.!IVCxl!OV lA IIAH'JAL OPEtilhG CIRCUIT
ESTABLIS!I EO

ZHVCWIIOV 1A SPECIAL FILTER
BYPASS VALVE CPEtl

ZHVCKIICV 1A SPECIAL FILTER
BYPASS VALVE OPEII

ZHVCXIIJV lB SPECIAL FILTER
B'?T?ASS VAI.VE OPEti

c.c.-9-AJ R5916043 33-ZHVCB03
COHTACT 15
FAILS CPEH

PERIODIC TEST ZHVCKIIOV 1B SPECIAL FILTER
BYPASS VALVE OPEN

ZZ-9-AJ R5926043

c.2-9 AJ R59360?I3

42C-ZHVCB03 COIL
FAILS OPEtl

420-2HVCB03
H-C CCtlTACT
FAILS CPEH

PERIOQIC TEST

PEPICOIC TEST

ZHVCKt!OV 10 SPECIAL. FILTER
BYPASS VALVE OPBI

ZHV>CKI!OV 1B SPECIAL FILTER
BYPASS VALVE OPEH

22-9-T

2c.-9-AJ

22-9-AJ

R5946042

Rr,95" 041

P.59660'I3

420-ZHVCB03
COIL EIIERSIZED
BY A 5!IORT

c.HVCB03 FUSE
FAILS OPBI

TftS-ZHVC803
COiITACT 17
CAILS OPEH

IIIOICATIHG LIGHT
Itl COtHROL ROQII

AICiUIICIATED Iti
COtlTROL ROC!I

PEPICDIC TEST

2HVCXI!QV 1B SPECIAL FILTER
BYPASS VALVE OPEH

2HVCW!I'.?V 1B SPECIAL FILTER
BYPASS VALVE OPB>l

c.HVCwtf!>V lB SPECIAL FILTER
BYPASS VALVE OPEH

"I f " I, P - S If AILURE I!CDES AIQ) EFFECTS At!ALYSIS
I

' I I I I I I
'

CC>tiRCL B?JILDIIIG AIR CCIIOITIOIIIIIS I
I 4 I I 31 ~ I 2 l, I I

J-O.12177 Ft'Eh-22-9 SH 43 I
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FTSK COtlPONEtlT COltPONEtlT AtlD IIETHQD OF EFFECT Otl SYSTEtl OTIIER REtlAP.KS
IDENTIFIER FAILL?RE llODE FAILURE DETECTION

?? %???????? I?? ?????? 5???c?????? ???? I4(?????? i??? i????????? x?? % I?i i????? 'K?? K?? 9?????????(?? x?????? x???? ?? x?? x K i??? i??(?????? i????????? 'K?? i????i il?? K % I???????????? K???? ???????? i??? x?i%?????????? %?? K?????? MK?? <??

c.2-9-FL
22-9-FK

R3706063 3-ZHVCB04
CONTACT R1
FAILS OPEN

PERIODIC TEST LOSS OF DIV ZI BATTERY ROQtt EXHAUST

22-9-FK R3716061

22-9-FK R37c.6061

22-9-FK R3756063

22-9-GG R3766063

22-9-GG R3776063

22-9-GH
c.2-9-GG

R378$ 062

22-9-GH R3796063

22-9-FK R3736061

ZHVCB04 575-115V
TRAllSF CRillER
FAILURE

c.HVCB04 FUSE
FAILS OPEN

49-ZHVCD04
H-C CONTACT
FAILS OPEtl

3Xi-2HVCD04
CCNTACT Tl
FAILS OPEtt

42-2HVCD04
CONTACT 3
FAILS OPEN

1-2HVCB04
CONTACT 1
FAILS GPEH

I-ZHVCD04
CPEPATOR ERROR

3X-ZHVCB04 COIL
FAILS OPEH

AtntUNCIATED It(
COtlTROL ROOtl

AtttFJNCIATED Itl
CottTROL ROOlt

AtttlUNCIATED IH
CONTROL ROOtl

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

IttDICATIttG LICHT
Itl CONTROL ROOtl

PERIODIC TEST

LOSS OF DIV II BATTERY ROOll EXltAUST

LOSS OF DIV ZZ BATTERY ROOtl EXHAUST

LOSS OF DIV II BATTERY ROOtt EXttAUST

LOSS OF DIV II BATTERY ROGH E)DIAUST

LOSS OF DIV II BATTERY ROClt EvllAUST

LOSS OF DIV II BATTERY ROOt) EXHAUST

LOSS OF DIV II BATTERY ROCtt EXillAUST

LOSS OF DIV II BATTERY ROON EXHAUST

22-9-GH R3806063 I-ZH Cene
COH1ACT 13
FAILS OPEN

PERIODIC TEST LOSS OF DIV II BATTERY ROOll EXHAUST

22-9-GG R3816063 1-chVCB04
CONTACT 19
FAILS OPEN

PERIODIC TEST LOSS OF DIV II BATTERY ROOll EXttAUST

ZZ-9-FL R3826063

22-9-FL R3836063

3-ZH'?CB04
COIL ENERGIZED
BY A SHORT

3-ZHVCBO4
COtlTACT TZ
FAILS CLOSED

PERIODIC TEST

PEPIODZC TEST

LOSS OF DIV II BATTERY ROOll EXiHAUST

LOSS OF DIV IZ BATTERY ROOll EXHAUST

I I I I I I I I CQtlTROL DUILDItlG AIR COttDITIOttIt I

I 41 I3 I I 2 I I1 I
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FTSI< CotfPOtiEIIT CoffPOtiEtlT AIP3 tlETHOD QF EFFECT OH SYSTEII OTHER REtfhPHS

IDENTIFIER FAILURE IIDDE FAILLRE DETECTIoti
xx?x??xxxxxxxxxx?f xxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx??xxxxxxxxxxxxxxxxx xx??xxxxx?!xxxxxxxxxxxxxxxxx

22-9-FL R3046063

2Z-9-GL R3066093

2?.-9-EY R3076093

22-9-EY R3806073

?IIVCxFS 249
H-C CCHTACT
CLOSED

2HVCxFS 560
H-C CONTACT OPEtl

4 2- ZH?JCAII COIL
FAILS CPEtl

33-ZHVCA12
c,HVCxACD 54A
CONTACT 7
FAILS OPEN

PEPIODIC TEST

PERIODIC TEST

PERIODIC 1EST

PERIODIC TEST

t.oss or- ozv zz enTTERY Roc!I Ex!IAUsT

LOSS OF DIV I tfhKE-UP AIR FAH TRAIII

LOSS OF DIV I IIAKE-LIP AIR Fhti TRAIN

LOSS OF DZV I t'Ihl<E-UP AIR FAtl TRAItl

22-9-EZ
22-9-EY

R3896093 3-c.HVCAll
CC'ITACT Rl
FAILS OPBI

PERIODIC TEST LOSS OF DlV I IIAKE-UP AIR FAH TRAItl

c.2-9-EY P3906091

22-9-EY R3916091

c.2-9-EY R3926091

c.HVCAl1 575-115V
TRAIISFORHER
FAILUriE

2HVCAll FUSE
FAILS OPBI

49 c.HVCAll
H-C CO."ITACT
FAILS CPEH

AI0IUIICIATEO IH
CotfjRCL RCQtl

AIRIUIICIATED IH
COIITRCL ROSII

A10IUHCIATED IN
COHfROL Roolt

LOSS OF DZV I IIAKE-L?P AIR FAH TPAIH

Loss oF Dzv I tw<E-Lv nzR Fnti TRAIN

LOSS OF DIV I I!AKE-UP AIft FAH TRAItl

22-9-GJ R3946093

22-9-GK R3956093

3Y?1-21IVCAll
Co!ITACT Tl
FAILS OPEII

42-ZHVChll
CONTACT 3
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV I IIAKE-UP AIR Fhtl TRAIN

t.oss oF Dzv I tfnKE-UP nzR Fhtt TRnzH

22-9-GL
22-9-GK

R3976092

22-9-GL R3906093

22-9-GK R3966093 l-c.HVCAll
CO"ITACT 1
FAILS OPEN

1-ZHVCnll
OPERATOR ERROR

3X1-ZHVCA11 COIL
FAILS OPEN

PERIODIC TEST

ItfDICATztlG LIGHT
IH CONTROL ROOII

PERIODIC TEST

LOSS OF DIV I Ilhf<E-UP AIR Fhtl TRhIH

LOSS OF DIV I tfhKE-UP AIR Fhtl TRAIN

LOSS OF DIV I IIAKE-UP AIR FAN TRAIti

I IFAILURE I!ODES At<0 EFFECTS htfhLYSIS I
I I I I I I I I CONTROL BUILDING AIR COIIDITIOIIIIIG I

14l I3l IZI ll I
I J,O.12177 FtIEA-22-9 SH 47 I
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FTSti COIIFOtlEIIT Col'FCt!EIIT AIID tlETltOD OF EFFECT OH STSTDI OTIIER IiEHI'JiHS

IDENTIFIER FAILUPiE I!ODE FAILVRE DETECTION
KK!!KViKKK XKKKKKKKK KKKKKKKK!fXKKKKKK XKK'KKKKXVi«KXXKKXKKKKKKK?fKKViK«VKKKKKKKKNKKKKK!!KK«KKKViKKKKXViiVi!fKXKK'KKK!iK«KXKKKWKKKKKXKKKK

aZZ-9-HL R6116103 ZHVC?cTIS 29A
ti-0 ccHTAcr cpEtl

PERIODIC TEST ZHVCKVC 103A CIIILLER EQUIP Rtl
U'IIT COO'R IHOPERAT IVE

22-9-EU R6126101 ff9-c HVCA16
ti-C CotiTACT
FAILS OPEtl

At!ÃJNCIATED IH
Cot lrRCL ROC!I

ZIIVCKVC 103A CIIILLER EQ'JIP Rtl
UlIIT CCCLER It!OPEPATIVE

c.c.-9-EU R6136101 c.HVCAI6 575 115V
TRAtiSFCRIIKR
FAILURE

AtIIILSICIATED IH
cotlrRCL RCDII

ZHVCKUC 1034 CHILLER EQUIP Rtl
LIIIIT COCLEP. INOPERATIVE

22-9-Hll R61ft6103

22-9-Htl R6156103

1-ZHVCA16
CCHTACT 1
FAILS CFEH

fIZ-ZHVC416
CCHTACT 3
FAILS CPEti

PERIODIC TEST

PEPIODIC

TESI'HVCKVC
103A CHILLER EQUIP Ril

VtlIT CCOLER It/OPERATIVE

ZHVC«UC 103A CHILLER EQIJIP Rll
UtlIT COOLER It!OPERATIVE

22-9-Htl
22-9-HL
22-9-IIII

RG166102 I-ZHVCAIG
OPERATOR ERROR

IliOICATIHG LIGtlT
It( COIITROL ROON

ZHVC«VC 103A CHILLER EQUIP Rtl
UtlIT COOLKR It!OPERATIVE

22-9-EU R6176101

22-9-HL R6185103

Zc.-9-HL R6196103

ft9-ZHVCA16
THERtlAL OVEPiLOAD
PRESEtiT

1-2tiVCA16,
COHTACT 9
FAILS OPEtl

l-c.HVCA16
COHTACT 13
FAILS OFEtl

At!IFJIICIATED It)
coHIRDL Rooll

PERIODIC TEST

PERIODIC TEST

ZtlVC«VC 1034 CHILLER EQUiP Rtt
UNIT COOLER IIICPEPATIVE

ZHVC«U" 103A CIIILLER EQUIP PH
UNIT COOLER ItIOPERATIVK

ZHVCKUC 103A CIIILLER EQUIP Rtl
VtiIT COOLER IIIOPERATIVE

Z2-9-HH R6206103

22-9-DF R6376103

c,Z 9 BF R6385101

22-9-BF P6396101

"I-ZHVCA16
CCNTACT 17
FAILS OPEti

!f2-ZHVCA15 COIL
FAILS OPEtl

a.HVCA15 FUSE
FAILS CPEH

49-ZHVCA15
ti-C CONTACT
FAILS OPEtl

PERIODIC TEST

PERIODIC TEST

AIDIIfatCIATKD IH
coHrpioL RCCH

Attt!UIICIATED III
cotlrRCL pootl

ZHVC 'LC 1034 CHILLER EQUIP Rll
UtlIT CCCLKR INOPERATIVE

ZIIVC«UC 101A DIV I STBY SHOR
ROOII LINIT CCO'R IHOPKFATIL,'E,

ZHVCvUC 101A DIV I STBY SliGR
RCOI'I LaHIT CCOLEP.. ItlOPEPATIVE

c.tlVC«IIC 101A DIV I STBY SIIGR
ROOII U'tIT COOLER ItiOPERATIVE

QJF AILVRE IICDES Atio EFFECTS ANALYSIS
I I I I I I I I I COHIROL BUILOIIIG AIR COIIDITIOtntIG
IQl I3I I 2 I II

J.0.12177 FtlFA-22-9 SH 50
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FTSH CCtIFCIIE?IT
IDEtiTIFIER

Coi QeIEIIT At?0 IIETI?QD Ol'FFECT = QH SYSTFII OlilEP. fiEIIAf?I!S
FAILURiE tIODE FAILURE OETECTICtl

WVV?f???fVWWW?f?fWWWK klflrWiWKKKWKKKKWKWKWWWKKXKK?fWKVKKKXKKr?XWK>??Kl??frf?fK??WW?fXKKWW'fWKW WWKKKWWKWKWWlfWWKK?KWWWKNKKK

22-9-81l P6755103

22-9-BT '6766101

Z2-9-HT R5776103

ZIIVCWFS 151
ti-C CC?ITACT
CLOSED

ZHVCA17 575-115V
TP AtlS F 0";I I5R
FAILURE

1-ZHVCA17
COtlTACT 1
FAILS OPEH

PE'RIODIC TEST

AHIFJtlCIATED IN
cctffrOL pcotl

I ERIODIC TEST

LOSS OF DIV I ELECTRICAL TUt,".IEL
VEHfILATIOti

LOSS CF DIV I ELEClAICAL TL'tillEL
YEtitILATIQ?I

LOSS OF DIV I ELECTRICAL 1L'I?".lEL
YEIITILATIOII

c.Z-9-HT R6785103

22-9-HT R6796102

22-9-HT R6006103

22-9-JT R9096103

c.2-9-HU R5326113

22-9-EV P6236113

22-9-EV P6256111

Z?2-9-HH R6266113

22-9-EV R6276111

ff2-ZHVC>17
COHIACT 3
FAILS OPEtl

I-ZHYCA17
OrERATCR ERROR

1-2liVCA17
Ce:ITACT 17
FAILS OrEII

3-ZHVCA17 COIL
FAILS QPEtl

l-c.HVCBl7
CC?ITACT 1
FAllS CPEH

ff2 cflYC816 COlL
FAILS OPEH

ZHVCBI6 FUSE
FAILS CPEH

2HVCKTIS c.98
H-0 COHTACT OPEH

ft9-ZIIVCB16
tl-C COHTACT
FAILS OPEII

I ERIODIC TESr

Dl'IICATDIG LIGHT
Iti CQ?ifRCL ROOH

PERIODIC TEST

PERIODIC TEST

P ERIODIC 1 EST,

PERIODIC TEST

AtCFJIICIATED Iti
co:I1rcL poo'I

PERIODIC 1EST

Atif!'J?ICIA1 EO IH
ccttirOL AOQtt

LOSS CF DIV I ELECTRICAL TIRFJEL
VEtlTILATIOtl

LOSS OF DIV I ELECIRICAL TU?SHEL
VEHTILATIO.'I

LOSS OF DIV I ELEC1RICAL TUZI:L
YEHTILATIQH

LOSS OF DIV I ELECTRICAL TLDAlEL
VEHTILATICII

LOSS OF DIV II ELECTRICAL TL'I."IEL
VEHTILATICH

ZHVCcUC 1038 CHILLEA EQ"IP Rtl
U'IIT COOLER Dl!.'PEAATIVE

ZIIVC?UC 1038 CHILLER EQUiP Rlt
UIIIT CCO? EP. IIIQPERATIVE

a.HVC>UC 1038 CHILLER EQUIP AH
O'IIT COCLER IHOPERATIVE

ZIIYCxL'C 1030 CHILLEA EQUIP Rll
UtlIT COOLER DiQPFAATIVE

c.c.-9- EV P6285111 2HVCBI6 575-115V
TRAtLSFQRIIER
FAILURE

Ati? Ir.ltICIATEO Dl
CCtiTf?CL RODII

ZflVCWUC 1038 CHILLER E UIP Rll
UIIIT COOL'ER IttOPFPATIVE

ZZ-9-IIP P6296113 1-ZHVC816
CQHTACT 1
FAILS QPFH

PE?'?IODIC TESr T ZIIYCXUC 1038 CHILLER EQUIP Rll
U?IIT COOLER DFJPEAATIVE

l~
I I I f I I I I
I rt I I3 I I 2 I I I ~

i II AILUAE t?ODES NID EFFECTS AtIALYSIS I

I CC?iffiOL BUXLDItiS AIA CQ"DITIOIIItIG I

I
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FTSK COIIPOI IEtIT CCHFOIIKIIT AHO IIETHQD OF EFFECT Q:I SYSTEtl — OTHER REtir ftl<S
IDENTIFIER FAILURE HQDE FAILURE DETECT IOH
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22 9 HV R7066la.Z 1 c.HVCtl>.0 IIIDICATIIIGLIGHT LOSS OF OIV I C>ABLE APEA
OPERATOR WRen IH COHTPOL RQQtl VEHTILATIO:I

22-9-HV R7076123

22-9-CC R7096123

22-9-CG R7106123

1-ZHVCI}"9
CO.'lfACT 17
FAILS OPKH

}f2 ZHL Ctl29 COIL
FAILS OPEtl

33-ZIIVCII34
ZHVC}}AQO 17S
COHTACT 7
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PEPIQDIC TEST

LOSS QF DIV I Ci}DLE hfiEA
VEHTILATIQH

LOSS CF OIV II CABLE AREA
VEIITILATIO'H

LOSS OF OIV II CAQLE AREA
VEHTILATIOH

22-9-CG
22-9-BZ

R 7116123 3X-ZHVCti29
CQtlTACT Rl
FAILS QiPEtl

PKRIQDIC TEST LOSS OF DIV II CABLE AREA
VEIITILATIOH

Z2-9-CG R7146141

c.2-9-CG R7136121

22-9-CG R71}f6121

22-9-BZ R7156123

ZZ-9-BZ R7166123

22-9-CG R7176121

iiZ-9-HH R7106123

22-9-HH R7196123

c.HVCH29 FUSE
FAILS QPEH

}I9-ZHVCti29
tt-C CQtlTACT
FAILS OPEtl

}I9-ZHVCtt29
'fHKRIIAL OVEFLOAD
FRESEHT

3X-ZIIVCtf29
COIL EIIERGIZEO
BY A SHORT

ZHVC}}FS 196
H-C COtlTACT
CLOSED

KHVCtli9 575-115V
TRAIISF CRI IER
FAILURE

1-ZIIVCtl"9
ColITACT 1
FAILS OPEH

}IZ-ZHVCH29
CQIITACT 3
FAILS QFEH

AIIIFJIICIhTEO IH
COtiTROL ROQtl

AFiFJIICIATED Iti
CQtifRQL ROQtl

AHfiNICIATEO Itl
CC>ITROL PQQII

PERIODIC TEST

PERIODIC TFST

AtftEHCIATEQ IH
COIITPQL ROQH

PERIODIC TEST

PKRIODIC TEST

LOSS QF OIV II CABLE AREA
VEIITILATIOH

LOSS OF DIV II ChDLE AREA
VEHTILATIOH

LOSS OF DIV II CABLE AflEA
VEIITILATIOH

LOSS QF DIV II CABLE AREA
VEtlTILATIQH

LOSS OF DIV II CABLE AREA
VKtlTILATIQtl

I.OSS OF OIV Il CAOLE nREA
VFtlTILATIOH

LOSS CF DIV II CABLE AREA
VEtlf'ILhTIQti

LOSS OF DIV II CABLE AREA
VEHTILATIQH

I I I I I I I I

iv ) I3 I I 2 I I I
I

II AILURE I!COKS AtiD EFFECTS htt'LYSIS I
I CCHTRQL BUILOItiG AIR COtRITIQtllttG I

l
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FTSK COtlPQtIEtlT COtlPCHEtlT Ati0 IIETHOD OF EFFECT Qt( SYSTEtl OTHER REIIARI<S

IDENTIFIER FAILURE IIQDE FAILURE DETECTIQtl
}}}f}f}f}f}}?}}f}i}!}}}}?}}}}?}}?} ?}}}X}!?}I?}%%}c}f+}!}!}!}} }}}f}c<}!}}}?}!?}?}}}X'%}!}}}!}}}!}!}}?!}!}!}} }!}}}?}c?c?}}f}?Ã}!}}?!}}?}?!%}!}!}}}!}!}}?}}}???!W?}}!}!}!}}}!}!}}?} }!}}?}}!?}?c}}%?c}!?}}}}}}!}!}}}4}f?}}!?}X}!}!i}}}

22-9-JS
22-9-JR
22-9-JS

R8736132 I-ZHVCBZO
OPERATOR ERROR

It!QICATItlG LIGHT
Itl COtlTROL ROill

LOSS OF OIV II REIIQTE SHUTQQIOI
ROQII AIR COtiQITIQttltiG

22-9- JS R8746133 I-ZHVCBZO
CO'.ITACT 12
FAILS OPEN

PERIODIC TEST LOSS OF DIV II REIIQTE SHUTDO!itl
ROQII AIR CQtiDITIOHIHG

ZZ-9-AQ
22-9-Y
22-9-AL
c. 2-9«Ail

R4c47011 LOSS OF
a.SCI!}'PtO 102A
ICREEN)

AIIIFJIICIATED Itl
COIITROL ROQtl

LOSS OF OIV I CO?ITROL ROQII
AIR CO!IOITIO!IltlG TPAItl

22-9-AE R443 7013

22-9-AE R4457013

22-9-GU R4487013

22-9-AE R4497013

22-9-AE R4507012

22-9-AG R4597013

22-9-AG. R<I6170l3

3X-c.HVKAOZ
CONTACT TZ
FAILS CLOSED

3X-ZHL,'KAOZ
CONTACT Tl
FAILS CLOSED

ZHVC}!TSHX 34A
H-0 CQIITACT
FAILS CLOSED

lA-c.HVKA02
CONTACT c.T
FAILS CLOSED

1A-2HVKAOZ
OPERATOR ERRQR

3X-c.HVKBOc.
CONTACT TZ
FAILS CLOSED

3X-c.HVKQOZ
COtiTACT Tl
FAILS CLOSED

PERIODIC TEST

PEPIODIC TEST

PEPIODIC TEST

PERIODIC TEST

IttDICATItlG LIGHT
IH CQIITROL ROQII

PERIODIC TFST

PERIODIC TEST

LOSS OF DIV I CQIITRQL RQQ? I
AIR CO! IQITIQtlIHG TFAIII

tlQ?IE

ZHVC}}TSHK 34A tl-0 COtlTACT CLOSED

LOSS OF DIV I CC!ITROL RQQH
AIR CQIIDITIQIIIIIGTRAIN

LOS" OF DIV I CO!ITROL POQII
AIR CO!IDITIOHItiG TRAItl

LOSSi OF DIV II CQilTROI. PQQlt
AIR CQliDITIOIIItlGTRA?Itl

tlQHE

c.Z-9-GX R4647013 ZHVC}!TS}IK 3'ID
H-0 CCtlTACT
FAILS CLOSED

PERIODIC TEST ZHVC}}TSHX 34B tl-0 CONTACT CLOSED

22 9 AG R4657Q13

22-9-AG R466701Z

1A-ZHVKQ02
CQ?ITACT ZT
FAILS CLOSED

IA-ZHVIIBOZ
OPERATOR ERROR

PERIODIC TEST

INDICATING LIGIII
IH COtlTROL ROQII

LOSS OF DIV II CQllTRQL ROD!I
AIR COIIDITIOHOIG TRAIH

LOSS OF OIV II CONTROL RiQII
AIR COIIDITIOIIIIISTRAItt

? !
I I I I I I I I
I II l3I IZI II
I

FAILL}RE HCDES At!0 EFFECTS ANALYSIS
I COtlTRQL BUILDItiG AIR COHQITIQIIIIIG

J.0.12177 'F}!EA-22-9 FH 60 I
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IOEtlTIFIEP. FAILURE IIODE FAILURE DETECTICtl ??

?>???? >?:?>?t?>?>???>?>?!???? % ?>???> 'C?!???!?>?'????»%???>???>?.?? K?? 4 '5?? ???'???????????????t?>?? li?????> '%.????>?????? X?>?????> 'K V?? 8???????> ???>?'?t???>?>?> 'I?????>????X???> )??t %?????>????

22-9-BC R4757013 3X1-ZHVHAOZ
CC?ITACT TZ
FAILS CLOSFO

P EP IODIC TEST Loss OF OIV I RELAY ROCH
AIR Cot?DITICHItiG 1R?'IN

c,Z-9-BC R4777013 3Xl ZIIVI:AOZ
CONTACT 11
FAILS CI.CSEO

PERIODIC TFST ttntIE

Zc.-9-HA R4807013 ZHVC?>TSIIX 37h
H-O CCIITACT
FAILS CLOSED

PERIODIC TEST ZHVC??TSIIX 37A tl-O CCIITACT CLOSED

c. 2-9-BC P 4817013 10-ZHVI<h02
ColITACT ZT
FAILS CLOSED

PERIODIC TEST Less or- Dlv I RELAY Root!
AIR COHDIT Iol.' TPAItl

22-9-BC R4827012

22-9-BD R4937013

?.2-9-HD R4957013

22-9-BD R4977013

22-9-00 R4987012

22-9-Y P5967013

22-9-BD R:?917013

10-ZHVIIA02
OPERATCR ER!IOR

3Xil-ZHVI!002
CCttTACT TZ
FAILS CLOSED

3XI-ZIIQ!002
COHTACT Tl
FAILS CLOSED

ZHVC?.TSHX 370
H-O CCHTACT
FAILS CLCSED

10-CHV!I002
CGHI'ACT c.T
FAILS CI.OSEO

10-"HVHD02
OPERATOR ERROR

ZHVC??SOV 6h COIL
FAILS OFEH

IH'.IICATIIIG,LIGIIf
Dl cetfroL'eo! I

PEPICDIC TEST

PERIODIC 'IEST

PERIODIC TEST

PERIODIC TEST

ItXIICAIIttG LIGHT
IH Cot!TROL ROCH

PERIODIC TEST

LOSS? OF OIV I PELAY ROO!(
AIR CF?I9ITICHIIIS? 'fRhIH

Loss 0F DIv II RELAY BOCH
AIR COIIDITICtlttKi1RAItl

I! ?? I?.

ZH??C?? Ts?IIX 370 tl-0 CCIITACT CLOSED

LOSS OF DIV II RELAY Rfte!I
AIR Cot tDITIOtlII?G TRAItl

LOSS OF DIV II RELAY ROOH
AIP, CCttDII'IOIIIHG TRAIH

LOSS OF DIV I COHTRCL fiOOH
AIR CCHDITIOttltiG 1RAItl

ZZ-9-Y

22-9-Y

c2-9-Y

R5077011

P5087013

R5097012

FZ-ZIIVCA12 FUSE
FAILS CPEII

10-"HvchlZ
COHfhCT 1T
FAILS OPEtl

10-ZHVCA12
O>FERA'feR EfiRCR

At?TiNICIATED Itl
COHTROL Rootl

PEPIODIC TEST

IIIDICATIHGLIGHT
IH COIITROL RQ"'I

LOS3 OF DIV I CotlTRCI PCO'I
AIR CO!7IITIOttII!S Tfthltt

Loss or. Dlv I cotlTRO Roo!I
AIR Cetyl IICIIItts TlthIH

LOSS OF DIV I Cotlff!CL PCCH
AIR ColKIITICttlt?0 TRAIH

I I I I I I I I
I4 I I 3 I I 2 I I I
I

fhII I!RE I!ODE. httD EFFfc'IS AHALYSIS
I COIITROL DUILDIt!G AIR CO!lDITICIIDIG

J.O.12177 I'IIEh-22-9 . SII bl I



>? >>t>t>t>t>t

FTSIt
?t >t?> K?t?t?t?t vi?t?t >t?? >t?(? i>(?t >??(?t?t?(?t?t >t V X?t?t »?t?! >t >t t> tt >t >t tt >( >t?t >>?t 4t >t >>?:?t >»? >t >t >t >t? t'% vi >t>t?t »tM?t Yv i? >t >t Yi >? >t?> v >((>( >??t >t >( >??t >t >t? t?t >t?t >t >t?c it?t >t???t t: v >( tt>t >? 't K?? + >c >t?t )i?t?t tt??? <?t?t i??t?t )t

CCiIPCIIEttT CCI;PCt:EHr IIETIIQD OF EF F ECT Otl SYS IBl OTHER RBIARHS
IOEtll'IFIER FAILURE II('DE FAILURE DETECTIOH

?t ?t >t lt?t >>?t >t >??t ?t?( » >t? t?t?t >? >t >t?t »?t >t?t?t ?t >i >t X>t K?t Yi c >t X K?>???t?t?(? t?? K?t?t? t?c >( >t >? >( X >(?t Y?t it?t?(?t >t?t >t?»> >t >t >t?( >? .'t?( X >( K>?( %? t >t W?t >t ?t?>?> > >( >t V»?t >> > ?t?(?> I?c >( >t?>?t >t?t? t K >t?t

c.2-9-Y R5107013 10-ZHVChlz
cottrhcT ZD
FAILS OPEII

PERIODIC TEST Loss 0F DIv I collrROL pooll
AIR CCIIOITIC?lIIIG 7RAIII

cc. 9 HE R5117013 3X-ZHVChnl
CCHTACT Tz
FAILS OPEtl

PERIODIC TEST Loss 0F Dlv I cGHrpcL Roctl
AIR CC:IDITICIIII,~ TRAIH

ZZ-9-tlE R5137013 tt M-ZHVCA01
CC.'ITACT 72
I-AILS CPBI

PERIODIC 7 EST LOSS OF DIY I CO:lrROL RQQII
AIR COIIDITIOIIIIIG IRAItl

22-9-AL R5297011

2>.-9 AL R530 7013

c.2-9-AL R5287013 ZHVC??Iloo 3A COIL
FiIILS OI'Etl

F 1- c. HVCA1 2 F USE
FAILS CPBI

lA-c.H'YCA12
CCIITACT 1T
FAILS CPEH

PERIODIC TEST

ANN!IclhTEO Itl
CCHIROL RCOII

PERIODIC TEST

SPECIAL FZLTER TRAItl DIV I
IIICPERATZYE

SPECIAL FILTER TRAItl DIV I
Ilto>:EPATIVE

SPECIAL FILTER TPAIH OIV I
IHG> ERATIVE

c.2-9-AL R5317012

c.2-9 AL R5337013

22-9-HG R53?I 7013

22-9-HG I?5367013

22-9-AH R5517013

22 9 All R5527011

czc.-9-hll R5537013

lh-ZHYCA12
OPER>Yro? EPiROR

lh-ZIIVChl2
COHTACT ZD
FAILS CPEtl

3.i-2HVChnz
CONTACT T2
FAILS OPEtl

azt:-ZHVCA02
COHTACT Tz
FAILS OPBI

ZHVC??S>OV 12h COIL
FAILS QPEtl

FQ-ZHVCAIZ FL'SE
FAILS OPEtl

IC-ZHVchlz
COIITACT lT
FAILS OFBI

ItIDICATItrG> LIGHT
IH COIITPOL Rootl

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

AIIIIIPiICIATEO IH
COII IDOL ROOtl

PERIODIC TEST

SPECIAL FILTER 1RAIH DIV I
Zt?OF ERAT IVE

SPECIAL FILTER TRhltl OIV I
It Ior'E PA I'Z YE

SPECIAL FILTER TRAItl DIV I
IHQP ERATIVE

SPECIAL FILTER Ti?Altl DIV I
It?(tP ERATIVE

LOSS OF DIV I RELAY RODH
AIR CCHDITIOtiIIIS TRAIH

LOSS OF OIV I RELAY ROD?I
AIR CORRI'rlollltlG TRAItl

LOSS OF DIV I RELAY ROC?I

AIR CCtIDITIQtlltl TRhltl

22-9-Alk R55?I7012 IC-ZHVCA12
OPERATOR ERiROR

ItP3ICATItlG LIGHT
IH CQHTPOL RCQII

LOSS OF OIV I RELAY ROOII
AIR COt'DITIotlItlG TRAIH

I I I I I I I I
lttl .I3l - Izl,ll
( L LJ. Lt:

- WFAILU>RE.IIQDES Atto EFFECTS AHALYSIS I

I CONTROL DUILDIt'G AIR CotOITIOHIHG I

I

J ..0. 12177 FIIEh-~ 2-9 S?I -8 t I



XvYKKKKX
F TS/l

?!KVKKKKXKX?CKKX??"K?KK?KKK?CKKXXXXKY<K>ÃXXXKX?CKC?VKXK?CYX?C'.C}i?iKXXKKKXXKV<'CY?YK?!K'CKKXY<K?CKVKK?C?!XK'iV?C?!KVKYXKKKXKX?iKVCK?CX?CK?C?CK?I?(KKXKV???!K/iKK
Cote'/,C//r Ce"..: C! iE/Ir htn II T/!CD CF EFFECT OH SYS'IEH OT//ER REHARiHS
IDEHTIFIEP. FAILL?R(E IICDE FAILURE DETECTIQH

<icvKKvKK KXVK>X?CXKKKK KKK KK>XVV<>KK?!X%K?C?(KXK?!X%XXX XK?i !X?<KKKK?!KKKXKiX?i??KvKK?(XXXXX?iYKKXX KKKXNX?!KKXK??KXKKKKKKKKKXKK

ZZ-9-Alt R5557013 lc-Zl!V hlZ
CCH ACT ZO
Fh!LS OPEtl

PFRIOQIC TEST LOSS OF DIV I RELAY RQQ/I
AIP. CQ!:QITIQ//It:G 'TRAIH

22-9-?/J P5567013 3V-ZHVCh05
CQ'?TACT TZ
FAILS QPEH

PERIODIC TEST LOS<3 OF DIV I RELAY RCQ/I
AIR C !/QITIQ//It!G Tl'Aztl

22-9-llJ R5507013

c.2-9-EL R8707013

22-9-EL R0797012

?22-9-AT
22-9-AB
22-9-E/I
c.2-9-AY

RA337021

ZZ-9-EL P0777013

f/"-V-2/IVCA05
COHTACT Tc.
FAILS QPE/I

2Ht? C vSQV 61 A
COiL EHEPGIZED
BY A S/IORT

lo-Zl/VC?IIZ
COHIACT 1T
FAILS CLOSED

1D-Z/IVCAI2
cr ERAToR Errcp

LQ3S OF
ZS"t/KF/F 30c.O
I YELLQII/

PERIODIC TEST

PEPIODIC TEST

I'ERIODIC TEST

IIIDICATItlGLIGHT
I/I CotHRQL Pootl

At?7V!/CIATED Itl
cotiTRQL RQQH

LOSS QF OIV I PELAY PQ'ltl
AIR ce:elTIQ:fl/™Trhi/I

REHQTE 0/JTSIQE I/P ET PATH CLOSED

RE/lo'IE Q?J1SIDE It/LET PATH CLOSED

PE//Ql'E O'Jl'SIDE IIR.ET PATH CLOSED

LOSS OF DIV II COHTROL ROO!I
AIR CQ! !DITIC/IIHG TRAIH

22-9-AO

22-9-AO

P5177023

R5107021

ZHVCKSQV 6O COIL
FAILS CFE/I

F2-"HVCB12 FUSE
FAILS QFEtl

PERIODIC TEST

h///F r? ICIATED I/f
CCH ROL RCQ/I

LOSS OF DIV II Cot/T?RCL RQQ/t
AIR ce?iDITIC:II/IG TPAltl

LOSa OF DIV II Cot/TPOL roo/I
AIP Coll:)ITIO'.Ilt/5 TiihIH

2c.-9-AB R5197023

2cZ-9-AO R5207022

c.2-9-AB P52)7023

22-9-HF R5227023

IO-ZHVCr?12
CCt/!ACT 1T
FA1LS CPEH

1O-ZHVCO12
orERATop Eppop

IB-.ZHVCOIZ
CC.'!TACT ZO
FAILS QPEtl

3/l-ZHVCO01
CQHTA T 7 c.

FAILS CFEtt

PERIODIC TEST

Itih)ICATIt/0 LIGHT
Itl CotHI:OL Roctl

PERIODIC TEST

PERIODIC, TFST

LOSS QF DIV ZI CC/ITR"L Pootl
AIR CQ/OITIQ//I//G TRAIH

LOSri OF DIV II COI/TPQL Rout/
AIR Cf/trJITICHI/IG TPhztl

Loss or Dxv zz cn/tRQL roo/I
AIR CQ?/DITIO!/D/5 Tl'(AItt

LOSS OF OZ?7 Zz CO//TRQL r(OQ/I
AIR COlV/ITIO:Ill/8TRAI/t

I I I I I I I I
-ln I I3 I I 2 I I 1I~LI

IFAILUPE t!QDEs h/ID EFFEc'is AHALYsIS I

I CQ'ITROL OUILOIt/G AIR Cot/DITIQ!II/IG I

I
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XKX?t XK?C V X K K K X?C XXXK K?t X?t?C KKX V? li?? KKXX?' KK'iXKK?i?t XKKXK KK?t KXV KKKK?' V? K?t lfX K X X KX?i?t X K KViK?i KK liKX X?? KK?t X K X X X itXKK?fX X l' 'X X 'f?t K X XX X?f X?t XK?t3 XVi K?t X XK?C X.'tlt?fV li

FTSH COI0?OltEHT CCI!PCttEttT A?ID ltE'ftlQD OF EFI ECT Otl SYSTEII 0'fHER P.EH,"Lt(S

IDEHTIFIER FAILURE ttDDE FAILURE DETECTIQtl
??XXK?tXKK XX?t??K?t?C?CK ?C?t?tXKKK?f?CKKXXK?tK ?t?tK?t?tK?tX?t?CX??K?tXKX?tXKK?tKK KK?tX?t???t?tKXXVX?tK?t?t?tK?:K iKX t?tKXWXKKKKXlf K?t??XKK?C?tKK?C?tK4?CKX?t?f?tXK?CXKX

22-9-HF P5247023

ZZ-9-EH RStt07023

22-9-Etl R5417021

22-9-Ell R5427023

4"X-ZtlVCD01
CC'.ITACF T2
FAII.S OPEtl

ZHVCKttOD 3?I COIL
FAILS QPBI

Fl-ZHVCDIZ FUSE
FAILS OPBI

lA-ZHVCB12
COlITACT 1T
FAILS QPBI

PE, IQDIC TEST

f'EP.1ODIC TEST

ht?I'??HCZATED IH
CQtltRCL RCOtl

PFRIQDIC TFST

LOS1 OF OZV II CQtITRC'CO!I
AIR COtiDITIO?IIltG 1RADI

Sl-ECIAL FILTER TRAZII DIV II
Itl3?PE'RATIVE

SPECIAL FILTER Tl?AItl DIV II
ItlQ"EP.ATIVE

SPECIAL FILTER TRAItl DIV II
IHOP ERA IIVE

c.Z 9 EH RS I370 2

Zc.-9-EH R5447023

22-9-Htf R5tl57023

lh-ZIIVCO)2
QPERhfOR ERROR

lh-c.HVCB12
COtlTACT c.B

FAIlS OPEH

3X-ZHVCP02
CQIITACT T"
FAILS Q?PEH

Ittf?ICATOIS LIGtlT
IH COIITRO? ROQII

PERIODIC TEST

PERICOIC TEST

SPECIAL FILTER TRAItl DZV IZ
It'QF ERATIVE

SPECIAL FILTER TRhltl DIV IZ
ZIIQPERATIVE

SPECIAL FILl'ER TRAIH OZV II
IIIDPERATIVE

?.Z-9-HH R5477023 42X-ZHVCBOZ
CQ?IIACT TZ
FhILS OPBI

PERIODIC TEST SPECIAL FILTER 1RAIH DIV IZ
ZtHIP EF A TIVE

c."-9-AY

Zc.-9-AY

c.c.-9«AY

R56270c.3

R 5637021

RS647023

c.HVCV?SOV 128 COIL
FhILS OPCH

F3-ZHVCB12 FUSE
FAILS OPEN

ZC-2HVCSIZ
COHTACT 1T
FAILS OFEH

PERIODIC TEST

AIRKNCIATEO Itl
COHIRQL RQQH

PEPIQDIC TEST

lOSS OF DIV II RELAY RQ3H
AIR CCIIDZTIC?IIIIG TRAItl

LOSS OF OIV ZZ RELAY PQC?I

AIP. CI?IIDITIOIIItlG 'tR XIH

LOSS OF OIV II RELAY RQQII
AIR CQHDITZCHZtlG 'TPA.H

22-9-AY R5657022

22-9-AY R5667023

22 9 HK R56770?3

lC c.HVCB12
OF'ERATOR ERROR

IC-ZHVCBI2
COIITACT ZB
FAILS OP EH

3X-ZHVCBOS
CCtlTACT T2
FAILS OPEH

IIIDICATIIIGLIG IT
Itl COIIIROL FOQ?I

PERIODIC 'lEST

PEPZODIC TEST

LOSS OF DIV II RELAY ROQH

AIR CO:?DITZOIIIIIS 'IRAJtl

LOSS OF DIV II RELAY RDQII
AIR CQIIJITIQtlItlG 1RAIH

LOSS OF DIV ZI RELAY ROOH

AIR CO??1)ITIQIIItlG 1RAItl

I I I I I I I

l4I I3I I 2 I I 1

I J.0.1?177 F tlFA-22-9 SH 64 I
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FTSK COt aJa GtlEHT
ZOEHl'IFIER

CCHPCHEHT AttD
FAILL'RE tICDE

«x«««xre«x««wxxx

«xxxxxx«xxÃxxx«x««xx«xi««a'«xxxixxxxxxxaax«x««xxxic«xx««xxxxx«««xx««««xxx'cx««xx«%««««rxxaa«x««?ax«kx?a«x««x««x«x««icxrxx«xxxx«xxxxxa?
tlETHCD OF EFFECT Ott SYSTEIl OTHER PEttARttS

FAILURE DETECTION
x«xiax«rxxxxxx«xx'xxxxx««x «xxx«x«x« l««xxxxxxx««««x«x»xxx««x«xx x««««««x««x«xxxxla«xxx«x«xx

22-9-BK F1297053

22-9-HX R7307053

22-9-DL R7317053

22-9-DK R7347053

22-9-DK R7377053

22-9-DK R138705Z

2c.-9-DK R7397053

22-9-DS R7767053

22-9-DS R7817053

ZSltF«SOV 154A
COIL EHERGIZFD
BY A SHOP.T

ZtlVC«TSHX 30A
ti-C CCtlTACT
FAILS OPEtl

2HVC«TSLX 3SA
tl-C CCttTACT
FAILS OPEtl

3-3-2SI FPiA29

CotlTACT RZ
FAILS CLOSED

I-3-ZSt tP A29
CO.'iTACT 2B
FAILS CLOSED

1-3-2SltPA29
OPERATOR ERROR

1«3-ZSKPA29
COHTACT 1T
FAILS CLOSED

3-1-25ttFA29 COIL
FAILS CPEtl

3-3-1-iZSllFA29
COltTACT Tl
FAILS OPEN

PEPIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

IHDICATZttG LIGHT
IH CQllTRCL ROOtl

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

a.HVCa'UC 101A DIV I STDY SHGR
ROCK UNIT CCCLEP. ItiCPERATZVE

ZHVCvttC 101A DIV I STBY SHGR
ROOll UtllT CQCLER ItiOPERATIVE

ZHVC»UC 101A DIV I STBY StlSR
ROOll UtlIT COOLER ItlOCERATIVE

ZtlVC.UC lelA DIV I STDY Sl:SR
ROOII UtilT COOLER IHOPEPATIVE

ZtlVC«UC 101A DIV I STBY SltGR
RODtl UHIT COOLER IHOPERATZVE

ZtlVC«UC 101A DIV I STBY SKGR
RODtl LattIT COOLER ZtaYPEliATZVE

c.HVC«UC 101A DIV I STBY SHGR
RODll LilIT COOLER ItiOPERATIVE

LOSS OF DIV I ELFCTRICAL TliiiiEL
VENT ILATION

LOSS OF DIV I ELECTRICAL TUta7tEL
VEtlTILATIOH

22-9-BS R1827 053

22-9-JD R7837053

'St:F«SOV 572
COIL EtlERGIZED
BY A SHORT

ZltVC«TSHX 155
tl-C COtlTACT
FAILS OPEtl

PEPZODIC TEST

PERIODIC TEST

LOSS OF OIV I ELECTRICAL TUttttEL
VEtlTILATIOtl

LOSS OF DIV I ELECTRICAL TL9iti'lEL
VEtITILATZOtl

22-9-DS R7847053

22-9-DR R7877053

a.HVC«TSLX 155
H-C CCHTACT
FAILS CFEH

3-1-2SHPAc.9
CCHTACT RZ
FAILS CLCSED

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV I ELECTRICAL TUt0tEL
VEHTILATICH

LOSS CF DIV I ELECTRICAL TUtDtEL
VEtlTILATZOH

I I I I I I I I

I 4 I I 31 I 2 I I 1
I

FAILURE ttCDES At8 EFFECTS AttALYSIS
I COtlTFOL BUILDItlG AIR COtlDITIOHItlS

J.0.12177 FtIFh-22-9 ctt 68 I
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IDEHTIFIER FAILVRE t ICDE FAILL'RE OETECTIC;I
>cx>c»rrvvx v>r>rx>r>cv«x x>r>cvxr»rrrx>ri>»rex«x Xxriwxxv»xx»%«xxxiixx«x«xx x«x rxi xx>cx>rxxxvxxvxxxxx»x«xxxxxxxx»x x«xx«>rxxxxr>>r>>r>xr>x«x>l«>rxx»rf

22-9-DR R7907053

22-9-DR R7917052

22-9-DR P7927053

22-9-VII R9127053

22-9-DII R0167053

22-9-CO R017705i3

1-1-ZSIF'A29
CCHTl',Cf 28
FAILS CLCSEO

1-1-est Vihc.9
OPTRATQR CRRCR

1-1 i.sl +A29
ColITACT 1T
FAILS CLOSED

3-2-ZSI!PA29 COIL
FAILS Of>OI

3-3-2-2."'A29
COIITACT Tl.
FAILS CPEH

ZSIIP>csov 573
CCIL EHEPGIZEO
OY A SIICRT

PERIODIC TEST

It'DICATDIS LIGIIT
Itl CQ>ITROL fiooll

PERIODIC TEST

PrRIQDIC 'tEST

PERIODIC TEST

PERIODIC

TESI'OSS

OF DIV I ELECTRICAL TLr.itt:-L
VEHTILATIOII

LOSS CF OIV I ELECTRICAL TUII IEL
VEH I ILATIQH

Less CF oIv I ELrclRIchl. TL:"'L
VEIII ILATICII

LOSS CF OIV I CAL>LE hrlEA
VEIII'ILATID!I

LOSS OF DIV I CADLE APeh
V Et IIILATIGII

LOSS CF DIV I ChDLE AREA
VEttfILATICtl

Zc,-9- 'll R8187053 "Ilvc«TS'ViX 17'I
tl-C

ColtTACI'AILS

OFFtl

PERIODIC TEST LOSS CF DIV I ChOLE AREA
VEtlI JLATIotl

ZZ-9-oil P8197053

c,2-9-DV R9227053

ZIIVC»iTSLX 17rt
tl-C CCIITACT
FAILS OPEtl

3-2-c.SI> AZ'?
CCtrfACT fic2
f'AILS CLOSED

PERICDIC TEST

PERIODIC

TEST'OSS
OF OIV I CADLE ilPEA

VEIIfILATIQH

LOSS OF DIV I CABLE ARFA
VDIfILATI0>l

22-9-DV P0257053 I-2-Zsrrr'A29
CQ.'ITACT ZO
FAILS CLQSFD

PERIODIC 1ESf LCS" OF DIV I CA".LE hREA
VEI IT IL Al'Iotl

22-9-DV R8267052

c,Z-9-DV Roc,77053

22-9-Btl P9057053

1-2-ZSIiP A29
OP ERATO i EPROiR

1-c.-c.SIIr. A29
CQIITACT 1T
FAILS CLOSED

c.tlvC«SOV 183
COIL EttERSIZEO
DY A SIIORiT

ItrrICATDIS LIGIIT
IH CC'IfliOL RQOII

rERIODIc-7 EST

PEPIQDIC 1EST

Loss cr- OIv I che E AREA
'VEIIIILATIQil

LOSS CF DIV I CACLE AREA
VEIITILATIOII

LOSS frF DIV I ELEC1PICAL TOIIIIEL
VE:ITILAIIOII

r I
I I I I I I I I
I 0 I I 3 I I 2 I I1

f'AILL.E IICDES AHD EFFEClS AIIALYSIS I
I COIIIRCL CuILOII:G AIR CortOIIIQIIII:G I

'I
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KKKXKKXXK
F fS/(

KKY(KK!fKK?fKXK'XKXKKKKKKKf.f?fWKKWfK'KKKXKKKXKK?fKXXKXXK!(XK?!XXK)fXX?fXKKXXWXKKKKK'XKXXXKKKKKKXKÃKKV(XKXWfXXK(fKWKXKWXVi(((f?KXKKKKK(ffXKX!f?f
CCt I O//EHr CC/.'PntE//T A/n IIETHQD OF EFFECT Ci/ SYSIE/I OTHER R l/("..H(S
IDEHTIFIER FAILURE I/QDE I'AILUiRE DETECT IC//
KK'f(fK(f((KK KXXK!?X(f(f(c(fK(fYiXKK X?!KKYiXKK?(XXKXXViXKXViiK'KXKXK?fYi'fK((KX(!K??K?(K(f(?K?fXK((K(f(f(((fKKK(f?(KKKKKKK(fK(fW(f(f(((fKXKK(f?f'.?XXK?KXK!(K

22-9-EJ P. 9367003 33-ZHVCA32
2/IVCvh".0 lf/6
CO'/TACT 7
FAILS CLOSED

PERIODIC TEST 33 ZtlVCA32 2//VCYAOD 145 OR
lf/8 CO(/fhCT 7 CLOSED

22-9-EJ PN07083 ZHVCYSOV 117
COIL ENERGIZED
BY A SHCRT

PERIODIC TEST 2HVCKALD 117 SHORE REtiOVAL
E'/AL!ST Oh/FER 01'EH

c. (2-9-U

22-9-U

R9557003

R9577083

ZHVCXSOV 120
COIL „EHEi/GIZED
BY A SHCI/T

1D-2//VCA32
CCH1'A T ZT
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

ZHVCvt!CO 120 SI/Qt/E RE//OVAL
El(HAUST Dht(T'E// OP Et/

ZHVCKAQD 120 S//OI',E RE//OVAL
E<:Ith'JST DA/FPER OPE/t

22-9-U R9507092

22-9-DH R7f/67163

2(2-9-8 J R7(177163

i.c,-9 "HZ R7q07163

22-9-Dt/ R7!/97163

i.c. 9 DH R75c.7163

22-9-DH R7(/27163

10-ZHVCA32
OPERhTOR ERPQR

3-3-25/iPD29 COIL
FAILS OPEN

3-3-ZSI/i 029
COt/1ACT Tl
FAILS OPEtl

ZSHT?!SOV 15'/D
COIL Et/ERSIZEO
BY A SHCRT

ZHVC(fTSH/( 300
tl-C CCtlTACT
FAILS OPEtl

ZHVCKTSL/( 30B
H-C C(ci//TACT
FAILS CI'Ftl

3-3-25//F029
CCHTACT RZ
FAILS C/.OSEO

Itt?? ICATIt/3 LIGHT
It/ COilfROL RCQH

PERIODIC

TEST'ERIODIC

TEST

PEPIQDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZHVCXA D lc.0 S/!OHE REt/OVAL
EXHhusr Dh/I"ER OPEN

ZHVCKUC 101B QIV II SfBY SltsR
PCQII L(//IT COOLER I//OPERATIVE

ZHVCcUC 1010 DIV II STDY Sl/GR
POQ/I U//IT COOLER I//CPERATIVE

ZHVC 'UC 101B DIV II STBY SHSR
PQOII U'./1T COQLEP. I/(QPD/ALIVE

ZHVC 'UC 101B DIV II STBY SIISR
ROC?I Ui/TT COOLER

IHQPEPATIVE'.HVC"UC

1019 DIV II STBY S//GR
RQOtt U:tIT COQLEP. IHQ(FfihTIVE

Zt/VCKUC 101B DIV Ii STBY Sl/GR
ROO/I Ui/IT COOLER It/OPERATIVE

22-9-0/I R 755 7163

ZZ-9-01/ R7567162

1-3-ZShTO29
CONTACT (ZB

FAILS CLOSED

I-3-ZS/F'029
OPERATOR ERPOR

PERIODIC TEST

I/TOICATItlG LIGHT
IN CONTROL RQQII

c HVCKUC 101B DIV II STBY S/i
PO tl U//IT COOLER ItlCPERATIVE

ZHVCcUC 10IB OIV II STBY S/IGR
r:Cot/ U//IT COQ ER I//OPERATIVE

lf/I l3 I I-"I I I~J
FAILURE t/QQES A/(D EFFFCTS h/l'.LYSIS I

I CCH1ROL BUILDI//S AIR CO//Dlrlo:/lt/S I

I
J.O.1 177 F//Eh-c 2-9 5/I 71
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CO!!FCI!EHT AHD
FAILURE I!CDE

5 }f}}}}K }}i}i}> X }I}}}}}}K}}

FTSH CCI!PC!iEtiT
IOEtlTIFIER
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I!ETHCD OF EI FECT Otl SYST El! 0IHFR REtthRKS

FAILURE DETECTICti
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2Z-9-DY RS?97163

22-9-DY R0337163

22-9-CF R8347163

22-9-JK R8357163

22-9-DY R0367!163

3-2-ZEIP}829 COIL
FAILS OFEH

3-3-2-25!!PBi29
CCHfACT Tl
FAILS OFEti

ZSI!Fi}SOV 574
COIL EHERGIZEO
BY A SHCPT

ZHVC}}TS'IX 198
H-C COHTACT
FAILS OFEH

ZHVC}!TSLX 190
H-C CCtlTACT
FAILS OFEH

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS CF DIV II CABLE APEA
VEtlTILATIOH

LOSS OF DIV II CABLE AREA
VElii'ILATIOtl

LOSS CF OIV II CABLE AREA
VEHTILATIOH

LOSS OF OIV II ChDLE APEA
VEIITILATICH

LCSS OF OIV II CADLE AREA
VEHTILATIOH

ZZ 9 DX R8397163

c.Z 9 DX RS Ic.7163

22»9-DX RS'}37162

22-9-DX R8 447163

22-9-DQ R75071S3

22 9-Dtt R7637103

22-9-BL R 7647183

3-2-2SI'"B29
CCHTACT RZ

'AILSCLOSED

1-Z-c.SHFB29
CCiITACT ?B
FAILS CLOSED

l-c.-c.SliPCZ9
CPEFihTCR ERPCR

1-2-251!F829
COIITACT 1T
I'AILS CLOSED

3-3-ZSI!Fti45 COIL
FAILS OFFtl

3-3-25! i~it!45
CCHTACT Tl
FAILS CFEH

ZSI!F<SOV 501
COIL EHERGIZEO
BY h SHQRT

PERIODIC TEST

PEFiIODIC TEST

IIQICATIIPa LIGHT
Iti COIITRCL RCCI!

PERIODIC TEST

FERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV II CABLE AREA
VEtlTILATION

LOSS OF OIV II CABLE AREA
V EH TILATICti

LOSS OF OIV II CACLE AREA
VEHTILATIC'I

LOSS OF OIV II CABLE ARLA
VE!ITILATICH

ZHVC>UC 102 OIV III STOY
SIIGR Rtl LeIIT CLR IIIOFEF<ATIVE

ZHVC<UC 102 DIV III STBY
SIIGR Rll UtlIT CLR IHQFERATIVE

ZHVCi'UC 102 DIV III STBY
S!iCR Rll UtlIT CLR It!OPERATIVE

22-9-JB R7657183 ZHVC}ITS!IXill
H-C CCHTACT
FAILS CPEtl

PERIODIC TEST ZHVC}'.UC 102 OIV III STGY
SHqR Rll LtlIT CLR It!OFERhTIVE

11 I I I I I I
14l 13I IZ I - ll
IJ

If'AILURE ltCDES AIQ EFFECTS AttQLYSIS I

I CCHiRCL O'JILDIIIG AIR CCHDITICtnti
I

J.O. l l77 FIIEA-22-9 SH 73
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FTSK COHPONENT COilPONENT AND HETHOD OF EFFECT ON STSTEH OTHER REHARKS

IDENTIFIER FAILURE NODE FAILURE DETECTION
%%%%K%%%% %%%<%3EÃ%%%%%%%%% %%%%%3f%3E%%%%%%%%%%%%%%%% %%%%%%%%%%%!E%%%%%!EK!f%%!fÃKKÃ%%%%%%%%%

22-12-K H1070013

22-12-8G H1120011

22-12-BG H1130011

lHR-CKT ¹ll
2EJA<PNL 101A
COIL FAILS OPEN

LOSS OF 120YAC
2EJA>FNL 101A
(GREEN)

lCB-CKT ¹ll
2EJA~FNL 101A
CXRCUXT BRKR
FAILS OPEN

PERIODIC TEST

ANh"JNCZATED IN
CONTROL ROON

ANNUNCIATED IN
CONTROL ROON

LOSS OF DIV I CONTROL BUILDZHG
CHZLLED WATER

LOSS OF DIV I CONTROL BUILDIHG
CHILLED MATER

LOSS OF DZV I CONTROL BUILDING
CHILLED MATER

22-12-X HX140013

22-12-X H1160013

22-12-X H1170013

22-12-X H1180013

22-12- T H1190 013

11R-CKT ¹11
2E JA<PNL 101A N
0 CONTACT
FAILS OPEN

4R-CKT ¹ll
2EJA+PNL 101A N
0 CONTACT
FAILS OPEN

12R-CKT ¹ll
2EJA>PNL 101A N
0 CONTACT
FAILS OPEN

10R-CKT ¹ll
2EJA<PNL 101A N
0 CONTACT
FAXLS OPEN

5R-CKT ¹11
2EJA<FNL 101A
CONTACT 215
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERXODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF DZV I CONTROL BUILDING
CHILLED MATER

LOSS OF DIY I CONTROL BUILDING
CHILLED MATER

LOSS OF DZV I CONTROL BUILDING
CHILLED WATER

LOSS OF DIV I CDNTROL BUILDING
CHILLED MATER

LOSS OF DIV I CONTROL BUILDIHG
CHILLED WATER

22-12- Y H1200013

22-12-AB H1210013

16R-CKT ¹ll
2EJA<PNL 101A
CONTACT 216
FAILS CPL i
18R-CKT ¹11
2EJA<FNL 101A
CONTACT 217
FAILS OPEt)

PERIODIC TEST

PERIODIC TEST

LOSS OF DIY I CONTROL BUZLDIHG
CHILLED WATER

LOSS OF DZY I CONTROL BUILDIhG
CHXLLED MATER

/8 Sl IFAILURE NODES AND EFFECTS ANALYSIS
CONTROL BUILDING CHILLED WATER

I
I J.O.12177 FHEA-22-'! 2 SH 4 I



FTSK CQilPCNENT CO„PQNENT AND tlETHCD OF EFFECT — ON SYSTEH OTHER REMARKS

IDEt,TIFIER FAILLE MODE FAILURE DETECTION
»»»»»»»»»»»»»»»»»»»»»»»»

22-12-Y H12c.0013

22-12-AA H1230013

22-12-Z H1260013

3X1-2HVKA03
CONTACT 2
FAILS OPEH

17R-CKT «11
CEJA»PNL 101A
CONTACT 218
F'ILS OPEN

15R-CKT «ll
c.EJA»PNL 101A
CONTACT 219
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV I CONTROL BUILDING
CHILLED MATER

LOSS OF DIV I COHTROL BUILDIhiG
CHILLED MATER

LOSS OF DIV I CONTROL BUILDING
CHILLED MATER

22"1Z-BA HI%60013

22-12-BA H1%70013

22-12-BA HI%80013

3X-i.HVKA01
CONTACT TZ
FAILS OPEN

15R-CKT «ll
ZEJA<PNL 101A
COIL FAILS OPEN

CWF-CKT «ll N
0 CONTACT
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV I CONTROL BUILDING
CHILLED WATER

LOSS OF DIV I CONTROL BUILDING
CHILLED WATER

LOSS OF DIV I CONTROL BUILDING
CHILLED WATER

22-12-BA HUt90013

22-12-Y H1600013

22-12- Y H1610011

EMF»CKT «ll N
0 CONTACT
FAILS OPEN

5R-CKT «ll
ZEJA<PNL 101A
COIL FAILS OPEN

ZHVK»CHL lA
CQHFRESSQR
HIGH OIL
TEHiPERATURE

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IN
CONTROL ROQiH

LOSS OF DIV I CONTROL BUILDIhG
CHILLED MATER

LOSS OF DIV I CONTROL BUILDIHG
CHILLEO MATER

LOSS OF DIV I COHTROL BUILDING
CHILLED MATER

22-12-Y H1620013

22-12-Y H1630011

15R-CKT «11
CEJA»FiNL 101A
COIL FAILS OPEN

ZHVK»CHL lA
CCHFRESSQR
HIGH DISCHARGE
TD1PERATLiRE

PERIODIC TEST

ANhUNCIATED IN
CONTROL RQOH

LOSS OF DIV I CONTROL BUILDING
CHILLED WATER

LOSS OF DIV I CONTROL BUILDING
CHILLEO WATER

5-/8 8] IFAILURE t:QDES AhD EFFECTS ANALYSIS I

I CONTROL BUILDING CHILLED WATER

, drd. I~ I J-0-12177 FHEA"22-12 SH 5 I
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FTSYi COHPCNEHT COHPOhENT AN) HETHOD OF EFFECT ON SYSTEH OTHER REHARKS

ZDENTZFIER FAILURE NODE FAILURE DETECTION
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22-12-AB H1640013

22-12-AA H)650013

22-)2-AA H)66001)

22-12-AB H)670011

22-12 "AB H)680011

22-12-F H2170013

22-12-BG H2240013

22-)2-BG H2250013

22-12-BG H 2260012

22-12-L H3070013

22-12-8S H3120011

)ER-CKT 0))
2EJA}fPNL 10)A
COIL FAILS OPEN

17R-CKT 0))
2EJA}fFNL 10)A
CPX L F* L'FEN

2HVK}fCHL lA
CCilPRESSOR HOTOR
HIGH TEHPERATURE

2HVK}fCHL )A
COHFRESSOR HOTOR
ELECTRICAL FAULT

520C-2HVKA03
CONTACT 12
FAXLS OPEN

2HVK}fCHL )A
COHPRESSCR AUX
OZL PUHP FAILS
INOPERATIVE

2HR-CKT 0))
CEJA'fPNL 10)A
COIL FAILS OPEN

2HVK}fCHL )A
COMPRESSOR AUX
OZL PUHP SWITCH
FAILS OPEN

2HVK}fCHL )A
COHFRESSOR AUX
OXL PUHP SMITCH
OPERATOR ERROR

1HQ-CKT f}))
2EJA}fPNL 3018
COXL FAILS OPEN

LOSS OF 120VAC
2EJA'fPNL 3018
(YELLOW)

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IN
CONTROL ROON

AN}FJNCIATED ZN
CONTROL ROON

ANhUNCIATEO IN
CONTROL ROON

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN COiNTROL ROON

PERIODIC TEST

ANhUNCZATED IN
CONTROL ROON

LOSS OF DIV I CONTROL BUILDING
CHILLED MATER

LOSS OF DIV I CONTROL BUZLOZhG
CHILLED MATER

LOSS OF DIV I CONTROL BUILDING
CHILLED MATER

LOSS OF DIV I CONTROL BUILDING
CHILLED MATER

LOSS OF DIV I CONTROL BUILDIhG
CHILLED MATER

LOSS OF DIV I CONTROL BUILDING
CHILLED MATER

LOSS OF DIV I CONTROL BUILDING
CHILLED MATER

LOSS OF DIV I CONTROL BUILDING
CHILLED WATER

LOSS OF DIV I CONTROL BUILDING
CHILLEO MATER

LOSS OF DIV ZI CONTROL BUILDXNG
CHILLED MATER

LOSS OF DIV IZ CONTROL BUILDIh'G
CHILLED WATER

~-IS 8 > IFAXLURE NODES AHD EFFECTS ANALYSIS I
CONTROL GVELOTNG CNTLLEO IliTER

~ET I

I J-0-12177 FHEA-22-12 SH 6 I





% %% I3f% %% K3f X% % % % K% % 3( % Wf% % % % KK4I0 0 K% KK !E % % %!t % )fK% %% % %I% WfiKKKIK%% %%% %% 0 % M%!fK%%%% If%%%% %% KI%%% lfÃ%% K%K%%%%% K% % % i%%%% lf!fK5 %%% %% % % %%%%%%%%%%%

FTSK COHPONENT COHPONENT AhD HETHOD OF EFFECT OH SYSTEH OTHER REHARKS
IDENTIFIER FAZLURE HCDE FAILURE DETECTION
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22-12-AL H3240013

22-12-BL ~ H3460013

22-12-BL H3470013

22-12-BL H3480013

22-12-BL H3490013

22-12-AK H3600013

22-12-AK H3610011

22-12-AK H3620013

22-12-AK H3630011

22-1 -AN H3640013

22-12-AH H3650013

22-12-AH H3660011

15'R-CKT «11
2EJA~PNL 3018
CCiNTACT 219
FAILS OPEN

3X-'2HVKBOl
CONTACT T2
FAILS OPEN

15R-CKT 011
2EJA<PNL 3018
COIL FAXLS OPEN

CMF-CKT 011 N
0 CONTACT
FAILS OPEN

EWF-CKT 011 N
0 CONTACT
FAILS OPEN

SR-CKT 011
2EJA<PNL 3018
COIL FAILS OPEN

2HVK«CHL 18
CO?lPRESSOR
NIGH OIL
TEHPERATURE

15R-CKT 011
2EJA<PNL 3018
COIL FAILS OPEN

2HVK+CHL 18
COiiPQESSOR
HICH DXSCHARGE
TEHPERATURE

18R-CKT 011
2EJA<PNL 3018
COXL FAILS OPEN

17R-CKT 011
2EJANPNL 3018
COIL FAILS OPEN

2HYK<CHL 18
COHPRESSOR HOTOR
HIGH TEHPERATURE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIOOXC TEST

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IN
CONTROL ROON

PERIODIC TEST

ANNUNCIATED ZN
CONTROL ROO?l

PERIODIC TEST

PERIODIC TEST

AN&JNCZATED IN
CONTROL ROON

LOSS OF DIV IZ CONTROL BUILDIhG
CHILLEO WATER

LOSS OF DIV II CONTROL BUILDING
CHILLEO MATER

LOSS OF DIV IZ CONTROL BUILOIHG
CHILLED MATER

LOSS OF DIV II CONTROL BUILDING
CHILLED MATER

LOSS OF OIV ZI CONTROL BUZLOZHG
CHILLEO WATER

LOSS OF DIV II COHTROL BUILDING
CHILLED WATER

LOSS OF DIV ZI CONTROL BUILDING
CHILLED MATER

LOSS OF OZV II CONTROL BUILDING
CHILLED WATER

LOSS OF DIV II CONTROL BUILDING
CHILLED WATER

LOSS OF DIV II CONTROL BUILOIhiG
CHILLED MATER

LOSS OF DIV ZI CONTROL BUILOIhG
CHILLEO MATER

LOSS OF DIV ZZ CONTROL BUILDING
CHILLEO WATER

5-/P g)(FAILURE t100ES AND EFFECTS ANALYSIS I

I CONTROL BUILDING CHILLED WATER I
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ZOENTZFZER FAILURE NODE FAILURE DETECTION
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22-12-AY W000353

22-12-BN H3560393

22-12-BF H1770913

22-12-BF H1780913

22-12-BF H1890913

22-12-BF H1900911
22-12-AM

22-) 2-BF H1910913

c.Z-12-BR H3770913

22-12-BR H378 0 913

22-12-BR H3890913

22-12-BR
22-12-AY

H3900911

22-12"AY H3990353 ZSMP>TT 358
FAILS LOM

ZSMP<TE 358
FAILS LCM

ZSMP<PMRS 298
FAILS HIGH

ZshPKTE 91A
FAILS LOM

ZSWP<TT 91A
FAILS LCM

ZSMP+TSLX 91A
FAILS LOM

LOSS OF PNL 828
CONTROL POWER

[GREEN)

ZSMP>TSL 91A
FAILS 'LCM

ZSMP>TE 918
FAILS LOM

ZSMP<TT 918
FAILS LOW

ZSMPwTSLX 918
FAILS LOM

LOSS OF PNL 831
CONTROL POWER

(YELLOW)

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IN
CONTROL ROON

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNLKCIATED IN
CONTROL ROON

LOSS OF DZV II CONTROL BUILDING
CHILLEO WATER

LOSS OF DIV ZZ CONTROL BUILDZhG
CHILLED WATER

LOSS OF DIV ZI CONTROL BUILDING
CHILLED WATER

LOSS OF DIV I CONTROL BUILDIhG
CHILLEO MATER

LOSS OF DIV I CONTROL BUILDING
CHILLED MATER

LOSS OF DIV I CONTROL BUILDING
CHILLED WATER

LOSS OF DIV I CONTROL BUILDING
CHILLED WATER

LOSS OF DIV I CCNTROL BUILDIhG
CHZLLEO WATER

LOSS OF OIV ZI CONTROL BUILDING
CHILLEO WATER

LOSS OF DIV II CONTROL BUILDING
CHILLED WATER

LOSS OF DIV IZ CONTROL BUILDING
CHZLLEO WATER

LOSS OF DZV II COHTROL BUILDING
CHILLEO h'ATER

22-12-BR H3910913 ZSMP<TSL 918
FAILS LOM

PERIODIC TEST LOSS OF DIV II CONTROL BUILDING
CHZLLEO WATER

22-12-AE
22-12-BJ

H1386013 3X-ZHVCA01
COZL FAZLS OPEN
tCCNTRCL RN)

PERIODIC TEST LOSS OF OIV I CONTROL BUZLDZNG
CHZLLEO WATER

22-12-AG H1976013 42-ZHVKA01
CONTACT 8
FAILS OPEN

PERIODIC TEST LOSS OF DIV I CONTROL BUILDING
CHILLEO hATER

~l IFAZLURE NODES AND EFFECTS ANALYSIS I

I CONTROL BUILDING CHILLED WATER I~ I I
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FTSK COHPCHEttl COHPC'N:h A%7 t)ETHOD OF EFFECT ON SYSTEH OTHER REHARKS
IDENTIFIER FAILURE cfODE FAILURE DETECTION
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22-12-E H3016032

2c.-12-L H3026031

22-12-L H3036031

22-lc.-L H3046033

22-12-L H3056031

22-12-L H3066031

22-12-N H3086033

22-12-N H30c)6033

22-lc.-N H3106033

22-12-L H3116031

22-12-N H3156032
22-12-AP
22-12-AQ
22-12-AR

22-12-AP H3256033

2HVK<CHL 18 ACB
52TC-2HVK803
EhiERGIZED BY
A SHORT

2HVK803
30A POSITIVE
FUSE FAILS OPEN

2HVK803
30A NEGATIVE
FUSE FAILS OPEN

lHR-CKT 011
2EJA<PNL 3018
COhTACT 18
FAILS DPEN

— 2HVK803
15A POSITIVE
FUSE FAILS OPEN

2HVK803
15A NEGATIVE
FUSE FAILS OPEN

ltcR-CKT 011
2EJA<FNL 3018
CONTACT 20
FAILS CLOSED

1-2HVKB03
COii'TACT 3
FAILS CLOSED

27X-2EJSYOS
CONTACT 8
FAILS CLOSED

LOSS OF
28YSi'SKG 002A
(YELLOW)

1-c. HVK803
OPERATOR ERRO'R

3X1-2HVK803 COIL
FAILS OPEN

IhDICATING LIGHT
IN CONTROL ROON

ANhUNCIATED IN
COi)TROL ROON

AtÃUNCIATEO IN
CONTROL ROON

PERIODIC TEST

ANNUNCIATED IN
CONTROL ROOtt

Aha.cNCIATED IN
CONTROL ROON

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNPitCZATED IN
CONTROL ROOtt

INDICATING LZGHT
IN CONTROL ROON

PERIODIC TEST

LOSS OF DIV ZI CONTROL BUILDING
CHILLED MATER

LOSS OF DIV IZ CONTROL BUILDING
CHZLLEO WATER

LOSS OF DIV II CONTROL BUILDIhG
CHILLED WATER

LOSS OF DIV IZ CONTROL BUILDING
CHZLLED MATER

LOSS OF DZV IZ CONTROL BUZLDZNG
CHILLEO WATER

LOSS OF DZV ZI CONTROL BUILDING
CHILLED MATER

LOSS OF DIV ZI CONTROL BUILDZNG
CHILLED WATER

LOSS OF DIV IZ CONTROL BUILDING
CHILLED WATER

LOSS OF DIV IZ CONTROL BUILDING
CHILLED MATER

LOSS OF DIV II CONTROL BUZLDIhG
CHILLEO MATER

LOSS OF DIV IZ CONTROL BUILDING
CHILLED MATER

LOSS OF DIV ZZ CONTROL BUILDING
CHILLED MATER

S-~C 8) IFAZLURE t)CDES AND EFFECTS ANALYSIS l
I CONTROL BUILDIhG CHILLED MATER I

I I
J.0.12177 FLEA-22-12 SH 18





%%%%%3f 3f3fkk(%%%ciicÃ%Ã!f%%%%%%%%)fKWfKXNf%%%%%%%!fklfklfIf%%%%%%%%lf%%%%%%%%%%%%%%%WHf%%lt%%lfÃ%%%%%)f%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%Wf%%lf%lflf%%%%%%

FTSK CCiHPCNENT COHPCNENT AND HETHOD OF EFFECT- ON SYSTEH OTHER REHARKS
IDENTIFIER FAILURE NODE FAZLURE DETECTION
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22-12-E H4506033

22-12" F H2186043

22-12-F H2196041

22-12-F H2206041

22-12-BG H2216043

22-12-F H2226041

22-12-F H2236041

22-12-H H4186043

22-12-H H4196041

22-12-H H4c.06041

22-12-BS H4216043

22-12-H H4226041

22-12-H H4236041

22-12-H H1366052

2HVK<CHL 1B
ACB HECHANICALLY
FAILS OPEN

42-2HVKA09 COIL
FAILS OPEN

2HVKA09 575
115V XFHR FAILS

2HVKA09 FUSE
FAILS OPEN

2HR-CKT 011
2EJA!cPNL 101A N
0 CCNTACT
FAILS OPEN

49-2HVKA09 N
C CONTACT
FAILS OPEN

49-c.HVKA09
OVERLOAD PRESENT

.42-2HVKB09 COIL
FAILS OPEN

c.HVKB09 575
115V XFtS FAZLS

2HVKB09 FUSE
FAILS OPEN

WiR-CKT Oil
2EJA<PNL 301B N
0 CONTACT
FAILS OPEN

49-2HVKB09 N
C CONTACT
FAILS OPEN

49-2HVKB09
OVERLOAD PRESENT

27X-2EJSX08
COIL Eh'ERGIZED
BY A SHORT

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IN
CONTROL ROON

ANNUNCIATED IN
CONTROL ROON

PERIODIC TEST

ANNUNCIATED ZN
CONTROL ROON

ARVNCIATEO IN
CONTROL ROON

PERIODIC TEST

A~i'CIATED ZN
CONTROL ROON

ANNUNCIATED IN
CONTROL ROON

PERIODIC TEST

ANNLiNCIATED IN
CONTROL ROON

ANhUNCIATED ZN
CONTROL RCOH

ZhDICATZNS LIGHT
IN CONTROL ROON

LOSS OF DIV II CONTROL BUILDING
CHILLED MATER

LOSS OF DIV I CONTROL BUILDING
CHILLED WATER

LOSS OF DIV I CONTROL BUILDIhG
CHILLEO MATER

LOSS OF DIV I CONTROL BUILDING
CHILLEO WATER

LOSS OF OIV I CONTROL BUZLDZNG
CHILLEO WATER

LOSS OF DIV I CONTROL BUILDING
CHILLED WATER

LOSS OF DIV I CONTROL BUILDING
CHILLEO MATER

LOSS OF OIV ZI CONTROL BUILDZhiG
CHILLEO WATER

LOSS OF DIV II CONTROL BUILDING
CHZLLEO WATER

LOSS OF DIV II CONTROL BUILDING
CHILLEO WATER

LOSS OF DIV ZZ CONTROL BUILDING
CHILLED MATER

LOSS OF DIV IZ CONTROL BUILDING
CHILLED MATER

LOSS OF DIV ZI CONTROL BUILDING
CHILLED WATER

LOSS OF DIV I CONTROL BUILDIhG
CHILLED WATER

I~ 8llFAILURE l.ODES AND EFFECTS ANALYSIS
I CONTROL BUILDING CHILLED MATER I
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IDENTIFIER FAILURE NODE FAILURE DETECTION
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22-12-T
c2 12 AF

H2036162

22 12 R Hc.046163

22-12-T H2026163 1-2SMPA17
CONTACT 2T
FAILS CLOSED

1-2SMPA17
OPERATOR ERROR

33"2SMPA17
CONTACT 4
FAILS OPEN

PERIODIC TEST

ZhDICATIHG LIGHT
ZH CONTROL ROON

PERIODIC TEST

LOSS OF DIV I CONTROL BUILDING
CHILLEO MATER

LOSS OF DIV I CONTROL BUILDING
CHILLED MATER

LOSS OF OIV I CONTROL BUILDING
CHILLEO MATER

22-12-R H2056163

22-12-T H2066162

22-12-R H2076161

22-12-R H2086163

22-12-R H2096163

c.2-12-T H2106163

22-12-AF H2116163

22-12-R H2126161

22-12- T H2136163

22-12-AF H2146163

33-c,SWPA17
CONTACT ll
FAILS OPEN

42C-2SMPA17
COIL ENERGIZED
BY A SHORT

2SMPA17 575
115V XFtH FAILS

TQS-2SMPA17
CONTACT 18
FAILS OPEN

TQS-2SIIf'i.l7
OVER Tudfct =

FRESENT

42C-2SMPA17
CONTACT 7
FAILS CLOSED

4 c.0-2S'MPA17
COIITACT 5
FAILS OPEtl

2SMPA17 FUSE
FAILS OPEN

3-2SMPA17
COHTACT R2
FAILS CLOSED

I-2SIIPA17
CONTACT 28
FAILS OPEN

PERIODIC TEST

ZNDICATIHG LIGHT
ZH CONTROL ROOtl

ANNUNCIATED IN
CONTROL ROOtl

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNLfHCIATED IN
CONTROL ROON

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV I CONTROL BUILDING
CHILLEO MATER

LOSS OF DIV I CONTROL BUILDING
CHILLED MATER

LOSS OF DIV I CONTROL BUILDING
CHILLEO WATER

LOSS OF DIV I CONTROL BUILDING
CHILLED WATER

LOSS OF DIV I CONTROL BUZLDIHG
CHILLED MATER

LOSS OF DIV I CONTROL BUILDING
CHILLEO WATER

LOSS OF DIV I CONTROL BUILOIHG
CHILLED MATER

LOSS OF DIV I CONTROL BUILDING
CHILLED WATER

LOSS OF OIV I CONTROL BUILDING
CHILLED WATER

LOSS OF DIV I CONTROL BUILDIHG
CHII,LEO WATER

~ /'E 9'i IFAILLfRE NODES AND EFFECTS ANALYSIS
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FTSK CO,.FCNENT COMFONENT AND METHOD OF EFFECT ON SYSTEM OTHER , REMARKS
IDENTIFIER FAILURE MODE FAZLURE DETECTION
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22-12-8 H1707022

22-12"BD H1717023

2HVK»SOV 36A
COIL ENERGIZED
BY A SHORT

2HVK<LS 41A N
C CONTACT
FAILS CLOSED

INDICATING LIGHT
ZN CONTROL ROOM

PERIODIC TEST

LOSS OF DIV I COHTROL BUILDIhiG
CHILLED MATER

HONE

22-12-BD H1727023

22-12-BD H1737022

22-12-BD H1747023

22-12-BD H1757022

22-12-D H3697023

22-12-D H3707022

22-12-BP H3717023

22«12-BP H3727023

22-12-BP H3737022

22-12-BP H3747023

22"12"BP H3757022

1-2HVKA04
CCNTACT 28
FAILS CLOSED

1-2HVKA04
OPERATOR ERROR

3-2HVKA04
CONTACT Tl
FAILS CLOSED

3-2HVKA04
COIL ENERGIZED
BY A SHORT

2HVK<SOV 368
COMPUTER RM ACU
INLET VALVE
FAILS OPEN

2HVK<SOV 368
COIL ENERGIZED
BY A SHORT

2HVK<LS 418 N
C COiNTACT
FAILS CLOSED

I-CHVKB04
CONTACT 28
FAILS CLOSED

1- c. HVKB04
OPERATOR ERROR

3-2HVK804
CONTACT Tl
FAZLS CLOSED

3-c. HVKB04
COIL EtcERGIZED
BY A SHORT

PERIODIC TEST

IhDICATING LIGHT
IN CONTROL ROOM

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOM

PERIODIC TEST

INDICATING LIGHT
ZN CONTROL ROOM

PERIODIC TEST

PERIODIC TEST

INDICATIHG LIGHT
IN CONTROL ROOM

PERIODIC TEST

INDICATZh'G LIGHT
ZN CONTROL ROOM

2HVK»SOV 36A MANUAL OPENING CIRCUIT
ESTABLISHED

2HVK<SOV 36A MANUAL OPENING CIRCUIT
ESTABLISHED

2HVK<SOV 36A tlAhVAL OPENING CIRCUIT
ESTABLISHED

2HVK»SOV 36A MANUAL OPENING CIRCUIT
ESTABLISHED

LOSS OF DIV ZI CONTROL BUILDING
CHZLLEO MATER

LOSS OF DIV IZ CONTROL BUILDING
CHILLEO MATER

hONE

, 2HVK<SOV 368 MAHUAL OPENING CIRCUIT
ESTABLISHED

2HVK<SOV 368 MANUAL OPEHIhG CIRCUIT
ESTABLISHED

2HVKccSOV 368 MANUAL OPENING CIRCUZT
ESTABLISHED

2HVK<SOV 368 MANUAL OPEHING CIRCUIT
ESTABLISHED

~ ~~ 8~IFAZLURE tlODES AhD EFFECTS AHALYSIS I
l CONTROL BUILDING CHILLED k'ATER I
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22-23-AD KO)77012

22-Z3-AC KO)87013

1B-ZCPSD01
OPERATOR ERROR

3B-9-2ISCB02
CONTACT T2
FAILS CLOSED

IHDICATIHG LIGHT
IH CONTROL ROOM

PERZODZC TEST

ZCPSfiSOV 106 CIRCUIT SEAL-ZiH
OR IIAHUAL CONTACT CLOSED

3B-9-ZISCBOZ CONTACT T2 CLOSED

c.2-23-AD K0207013

22-23-E K0237013

22-23-AF K02%70)3

ZZ-Z3-AF K0257013

22-23-AF KOc.67013

ZZ-23-AF K0277012

22-23-AE K0287013

c22-23-AF K0307013

22-23-E K0337013

22-23-AJ K03070)3

3-1-ZCPSBO)
COiITACT RZ
FAILS CLOSED

ZCPSffSOV 105
ENERGIZED
BY A SHCRT

3X3-2CPSA01
SEAL-IH
CCHTACT T)
FA1LS CLOSED

3X3-ZCPSA01 RELAY
ENERGIZED
BY A SHORT

lc-2CPSA01
CONTACT 2B
FAILS CLOSED

1C-ZCPSA01
OPERATOR ERROR

3A-9-ZISCAOZ
CONTACT T3
FAILS CLOSED

3-)-2CPSAOl
CO.'ITACT R3
FA1LS CLOSED

ZCPSffSOV 107
ENERGIZED
BY A SHORT

3X3-2CPSB01
Sf-AL-IH
CCHTACT Tl
FAILS CLOSED

PERZCDZC TEST

PERIODIC TEST

PERIODZC TEST

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IH CONTROL ROO'I

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

3-1-ZCPSBO) MANUAL INIT CONTACT RZ
CLOSED

ZCPS<AOV 105 COHTAINMEHT ISOLATION
VALVE OPEN

ZCPSffSOV 105 CIRCUXT SEAL-ZH
OR MAhUAL CONTACT CLOSED

ZCPSffSOV )05 CIRCUIT SEAL-IH
OR IIANUAL COttTACT CLOSED

ZCPSvSDV 105 CIRCUIT SEAL-IH
OR MAhVAL CONTACT CLOSED

ZCFSMSOV 105 CIRCUIT SEAL-IN
OR tIAHUAL CONTACT CLOSED

3A-9-ZISCAOZ CONTACT T3 CLOSED

3-)-c.CPSAO) t!AhVAL INIT COiITACT R3
CLOSED

ZCPSffAOV 107 CONTAItltlEHT ZSOLATICt<
VALVE OPEN

ZCPSffSOV 107 CIRCUIT SEAL-ZH
OR IIAtiUAL COtlTACT CLOSED

7/r.0/SI IFAILURE MODES AtiD EFFECTS AhALYSXS j
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FTSK CGi!PC iEHT
IDENTIFIER
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COH?Oi!Et!T AND t!ETHCD OF EFFECT ON SYSTEtt OTHER REHARKS
FAILURE HCDE FAILURE DETECTION
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22-23-J K0777033

22-23-K K0797033

22-23-K K0817033

22-23-K K0827033

22-23-K K0837033

22-23-K K0807032

22-23-L K0857033

'22-23-C K0877033

3-2CPSBOZ
CG<'!TACT Tft
FAILS CLOSED

38-10-2ISCBOZ
CONTACT T3
FAILS CLOSED

3XO-ZCPS302
$ AL-IH
CONTACT Tft
FAILS CLOSED

3Xft-ZCPS302 RELAY
ENERGIZED
BY A SHORT

1D-2CPSBOZ
CONTACT c.B
FAILS CLOSED

lD-2CPSBOZ
OPERATOR ERROR

3-2-ZCPSBOl
CO<!TACT Rl
FAILS CLOSED

ZCPSEfSGV 108
ENERGIZED
BY A SHORT

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERZODZC TEST

PERZODIC TEST

INDICATING LIGHT
ZN CONTROL ROON

PERIODIC TEST

PERIODIC TEST

3-2CPSSOZ LOCA OVERRIDE CONTACT Tft
CLOSED

38-10-ZISCB02 CONTACT T3 CLOSED

ZCPSxSOV 121 CIRCiJZT SEAL-IN
OR HAHUAL CONTACT CLOSED

ZCPS<fSOV 121 CIRCUIT SEAL-ZH
OR HAiiJAL CONTACT CLOSED

ZCPSffSOV lc.l CIRCUIT SEAL-ZH
OR f0''AL CONTACT CLOSED

ZCPSffSGV 121 CIRCUIT SEAL-ZH
GR S!ANUAL CONTACT CLOSED

3-2-2CPSB01 NAhJAL IHZT CGNTACT Rl
FAILS CLOSED

ZCPSxAOV 108 COHTAIH<IENT ISOLATION
VALVE OPEN

22-23-L K0887033

22-23-H K0907033

22-23-M K0927033

22-23-tt K0937033

3-ZCPSBOZ
CONTACT Tl
FAILS CLOSED

38-9-c.ISCB02
CCttTACT Tft
FAILS CLOSED

3Xl-2CPSBOZ
SEAL-ZH
CONTACT Tl
FAILS CLOSFD

3Xl-ZCPSBOZ RELAY
ENERGIZED
BY A SHCRT

PERIODIC TEST

PERZODZC TEST

PERIODIC TEST

PERIODIC TEST

3-ZCPSB02 LOCA OVEPRIDE CONTACT Tl
CLOSED

3B-9-2ISCBOZ CGHTACT Tft CLOSED

ZCPS>SGV 108 CIRCUIT SEAL IN
OR t!ANUAL CONTACT CLOSED

ZCPSxSOV 108 CIRCUIT SEAL-ZH
OR HAhVAL CONTACT CLOSED

7/2YlSI IFEILD. E O' S E«D EFFECTS CY'LYSIS
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IDENTIFIER FAILURE NODE FAILURE DETECTION
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22-23-tl K0947033

22-23-tl K0957032

22-23-9 K1087033

c.2-23-B K1097033

22-23-0 K1107033

22-23-R K1127033

1A-c.CPSB02
CONTACT ZB
FAILS CLOSED

lA-2CPSBOZ
OPERATOR ERROR

3-2-c.CPSB01
CONTACT R2
FAILS CLOSED

ZCPSviSOV 109
ENERGIZED
BY A SHORT

3-ZCPSB02
CONTACT T2
FAILS CLOSED

3B-10-2ISCBOZ
CGNTACT Tl
FAILS CLOSED

PERIODIC TEST

ZHQXCATIhG LIGHT
ZN COKTRCL RCGH

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

2CPSviSGV 108 CIRCUIT SEAL-IN
OR HANUAL CONTACT CLOSED

ZCPSvSOV 108 CIRCUZT SEAL-IN
GR tlAtiVAL CONTACT CLOSED

3-2-2CPSB01 ltAhVAL ZNIT CONTACT R2
FAILS CLGSEO

2CPSvAOV 109 CONTAINHFNT ZSGLATXOH
VALVE OPEH

3-2CPSB02 LOCA OVERRIDE COilTACT T2
CLOSED

3B-10-ZISCB02 COHTACT Tl CLOSED

22-23-R Kllcl7033

22-23-R K1157033

22-23-R K1167033

3Xc. 2CPSBOZ
S A'ZH
COHTACT Tl
FAILS CLOSED

3X2-ZCPSB02 RELAY
EHERGIZED
BY A SHORT

1B-2CPSBOZ
CONTACT 2B
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZCPS»SOV 109 CIRCUIT SEAL-IH
OR NAhUAL CONTACT CLOSED

ZCPS+SOV 109 CIRCUIT SEAL-IN
OR HAhUAL CONTACT CLOSED

ZCPS<SOV 109 CIRCUIT SEAL-ZN
OR HAHUAL CONTACT CLOSED

22-23-R K1177032

22-23-AH K1007032

22-23-Pbl K1057031

lB-2CPSB02
OPERATOR ERROR

3-ZCPSSOZ RELAY
ENERGIZED
BY A SHORT

1AA-ZCPSB02
CONTACT ZT
FAILS CLOSED

INDICATZhG LIGHT
IN CGtlTROL ROOi'l

IHDZCATIHG LIGHT
IN CONTROL RODH

ANhVHCIATED ZN
COHTROl. ROGH

ZCPS<SOV 109 CIRCUIT SEAL-IN
OR HAhUAL CONTACT CLOSED

3-ZCPSB02 LOCA OVERRIDE COilTACT TQ
CLOSED

3-2CFSBOZ LOCA OVERRIDE CONTACT TQ
CLOSED

22-23-AH K1067031 1AA-ZCPSB02
OPERATOR ERROR

Ah&PiCIATED IN
CONTROL ROO!l

3-2CPSBOZ LOCA OVERRXDE COtlTACT TO
CLOSED

7/gg/gI IFAILURE KODES AIIO EFFECTS AliLYSXS
I PRIlfARY COhiAZhiHENT PLiR E
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22-23-AK K1397063

22-23-AK K1407062

1-2CPS801
CONTACT A
FAILS OPEN

1-2CPSB01
OPERATOR ERROR

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOM

3-2-2CPS801 MANUAL INIT CONTACT R4
FAILS CLOSED

3-2-2CPS801 ))ANUAL INIT CONTACT R4
FAILS CLOSED

7/gq/gF IFEILUEE ESSES ESS E FECTS EEELTSIS
I PRIMARY CONTAINMENT PURGE

I J.0.12177 FHFA- 2-23 SH ll I









FTSK COHPONENT CONPOHENT AHD NETHOD OF EFFECT ON SYSTEH OTHER REMARKS
ZDEHTZFIER FAILURE NODE FAILURE DETECTIOH
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23-6-N
23-6-B

23-6-H

23-6-N

23-6-R

23-6-R

23-6-R

23-6-R
23«6-9

23-6-1

00376071

00386071

D 0396071

D0406073

00416073

00426073

D0436072

D0446073

LOSS OF
2EHS}}NCC3028
[YELLON)

20FRB15 FUSE
FAILS OPEN

2DFRB15 575/115V
XFNR FAILURE

3B-20-2ISCB02
CONTACT T2
FAILS CLOSED

420-20FRB15
CONTACT 4
FAILS CLOSED

1-20FRB15
COHTACT 28
FAILS CLOSED

1-20FRB15
OPERATOR ERROR

420-20FRB15
CONTACT 9
FAILS OPEN

ANNUNCIATED IN
CONTROL ROON

ANNUNCIATED IN
CONTROL ROON

ANNUNCIATED IN
CONTROL ROON

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZHDZCATING LIGHT
IN CONTROL ROM

PERIODIC TEST

2DFR}}NOV 140 INBOARD INLET
ISOLATION VALVE OPEN

20FR}}HOV 121 ZNBOARD OUTLET
ZSOLATZON VALVE OPEN

20FR}}NOV 121 INBOARD OUTLET
ISOLATION VALVE OPEN

38-20-2ISCB02 CONTACT T2 CLOSED

20FR}}NOV 121 CKT SEAL-IN OR
NANUAL CONTACT CLOSED

2DFR}}HOV 121 CKT SEAL-IH OR

HANUAL CONTACT CLOSED

2DFR}}NOV 121 INBOARD OUTLET
ISOLATION VALVE OPEN

20FR}}NOV 121 INBOARD OUTLET
ISOLATION VALVE OPEN

23-6-Q D0456073 33-2D FRB15
CONTACT 15
FAILS OPEN

PERIODIC TEST 20FR}}NOV 121 INBOARD OUTLET
ISOLATION VALVE OPEN

23-6-S

23-6-S

23-6-0

23-6-9

D0466073

D0476073

D0496073

D0576073

TQS-20FRB15
OVERTORQUE
PRESENT

TQS-2DFRB15
CONTACT 17
FAILS OPEN

1-2DFRB15
CONTACT 2T
FAILS OPEN

42C-2DFRB15
CONTACT 7
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

2DFR}}NOV 121 INBOARD OUTLET
ISOLATION VALVE OPEN

2DFR}}HOV 121 INBOARD OUTLET
ISOLATION VALVE OPEN

20FR}}NOV 121 INBOARD OUTLET
ZSOLATZON VALVE OPEN

20FR}}NOV 121 INBOARD OUTLET
ISOLATION VALVE OPEN

~ |FAILURE NODES AND EFFECTS AHALYSIS I
I REACTOR BUILDING FLOOR DRAINS I
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23-6-Y

23-6-Y

23-6-K

23-6-H

23-6-H

23-6-H

23-6-H

D1066111

D1076111

9 0157063

00177063

00187063

00197063

D0207061

49-2DFRB)6
OVERLOAD PRESENT

49-2D FR B16
NC CONTACT
FAILS OPEN

3-1-2D F RA18
CONTACT T2
FAILS OPEN

3-1-2DFRA18 RELAY
FAILS OPEN

1-20FRA)8
CONTACT B
FAILS OPEN

3-1-2DFRA18
CONTACT Tl
FAILS OPEN

LOSS OF
2SCtl<PNL 10)A
(GREEN)

ANHUHCIATED IH
CONTROL Rootl

ANNUNCIATED ZN
CONTROL ROOtl

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IH
CONTROL ROOtl

2DFR}}tlOV 140 INBOARD INLET
ISOLATIOH VALVE OPEN

20FR}}t!OV 140 INBOARD INLET
ISOLATION VALVE OPEN

2DFR}}tlOV 120 OUTBOARD OUTLET
ISOLATION VALVE OPEN

2DFR}}tlOV 139 OUTBOARD INLET
ISOLATION VALVE OPEN

2DFR}}t!OV 139 OUTBOARD INLET
ISOLATION VALVE OPEN

2DFR}}tlOV 139 OUTBOARD INLET
ISOLATZON VALVE OPEN

2DFR}}MOV 139 OUTBOARD ZNLET
ISOLATIOH VALVE OPEN

23-6-N

23-6-N

23-6-H

23-6"Q

23-6-T

23-6-T

00217063

00227063

D0237062

00487063

00507063

D05)7063

2DFRA18 FUSE
FAILS OPEN,

1-2DFRA18
COHTACT A
FAILS OPEN

1-2DFRA)8
OPERATOR ERROR

3-1-2DFRB)8
CONTACT T2
FAILS OPEN

3-1-2DFRB)8 RELAY
FAILS OPEN

1-20FRB)8
CONTACT B
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

IHDICATIHG LIGHT
IH CONTROL ROON

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

2DFR}}tlOV 139 OUTBOARD INLET
ISOLATION VALVE OPEN

2DFR}}tlOV 139 OUTBOARD INLET
ISOLATION VALVE OPEN

2DFR}}HOV 139 OUTBOARD INLET
ISOLATION VALVE OPEN

2DFR}}tlOV 121 ZNBOARD OUTLET
ISOLATION VALVE OPEN

2DFR}}tlOV 140 IHBOARD INLET
ISOLATION VALVE OPEN

20FR}}tlOV 140 INBOARD INLET
ISOLATION VALVE OPEN

23-6-T 00527063 3-1-2DFRB)8
CONTACT T)
FAILS OPEN

PERIODIC TEST 2DFR}}tlOV )40 ZhBOARD INLET
ISOLATION VALVE OPEN

~ ~@i IFAZLURE tlODES AHD EFFECTS ANALYSIS I~C. I REACTOR BUILDING FLOOR DRAZHS Ii'.4 l I
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FTSK COMPONENT COMPOhTEHT AHD METHOD OF EFFECT ON SYSTEM OTHER REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTIOH
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23-6-T

23-6-T

23-6-T

23-6-T

23-6-D

23-6-D

23-6-F

D 0537061

D0547063

D0557063

D0567062

D0797063

D0807063

D1017063

LOSS OF
2SCM}fPHL 301B
(YELLOH)

2DFRB18 FUSE
FAILS OPEN

1-2DFRB18
CONTACT A
FAILS OPEN

1-2DFRB18
OPERATOR ERROR

3-1-2D F RA18
CONTACT

'
s

FAILS E}PEh

1-2DFRA16
CONTACT 2T
FAILS OPEN

1-2DFRB16
CONTACT 2T
FAILS OPEN

AHNUhCIATED IN
CONTROL ROOM

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
ZN CONTROL ROOM

PERIODIC T~ST

PERIODIC TEST

PERIODIC TEST

2OFR}fMOY 140 INBOARD INLET
ISOLATION VALVE OPEN

2DFR}fMOV )40 INBOARD INLET
ISOLATION VALVE OPEN

2DFR}fMOV 140 INBOARD INLET
ISOLATION VALVE OPEN

2DFR}fMOV 140 INBOARD INLET
ISOLATION VALVE OPEN

2DFR}fMOV 139 OUTBOARD INLET
ISOLATION VALVE OPEN

2DFR}fMOV 139 OUTBOARD INLET
ISOLATION VALVE OPEN

2DFR}fMOV 140 INBOARD INLET
ISOLATION VALVE OPEN

~}-I/ IFAZLllliE FIOOES AtlO EFFECTS ASALTSZS
JFT- I REACTOR BUZLDIh™FLOOR DRAINS 'i'. I
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FTSK COtlPONENT CO)lPONENT AND tlETHOD OF EFFECT ON SYSTEM OTHER REtlARKS
IDENTIFIER FAILURE tlODE FAILURE DETECTION
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BYS -A 3001ICA1

BYS -B 3002ICA1

BYS -B 3003ICA1

BYS -C 300QICA1

BYS -C 3005ICA1

BYS -C 3006ICA1

BYS -C 30071CA1

BYS -C 3008ICAI

BYS -C 3009ICA1

BYS -C 3010ICA1

BYS -C 3011ICA1

BYS -C 3012ICA1

BYS -F 3013ICA1-

ZBYSvSHGOOZA
BUS FAULT

ZEGS>PNLOOZ
BUS FAULT

ZBYSKSHGOOZB
BUS FAULT

BATTERY "

ZBYSwBAT 2A
FAILURE

1B-ZBYSA09
BATTERY SUPPLY
BRKR tlECH
FAIL OPEN

28-2BYSA09
CHARGER SUPPLY
BRKR MECH
FAIL OPEN

LOSS OF 600V
BUS ZEJSKPNL 100A
lGREEN)

ZBYSwCHGR ZAZ
FAILURE

ZBYS+CHGR 2A2
FEEDER BRKR
tlECH FAIL OPEN

LOSS OF 600V
BUS ZLAC~PNLIOOA
(GREEN)

ZBYS+CHGR ZAl
FAILURE

ZBYS+CHGR 2A1
FEEDER BRKR
tlECH FAIL OPEN

BATTERY
ZBYS+BAT 2B
FAILURE

ANNUNCIATED IN
CONTROL RODtl

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOH

ANNUNCIATED IN
CONTROL ROD)i

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROD)i

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROO)l

AhhUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOM

LOSS OF DIV I 125V DC STANDBY
BUS ZBYSwSHGOOZA

LOSS OF DIV III 1c.5V DC STANDBY
BUS ZEGS+PNLOOZ

LOSS OF DIV II 125V DC STANDBY
BUS ZBYSvSHGOOZB

ZBYSwSHGOOZA LOSS OF BATTERY POWER

ZBYS+SHGOOZA LOSS OF BATTERY POKER

ZBYS<SHGOOZA LOSS OF POHER
THRU BATTERY CHARGERS

ZBYS<SHGOOZA LOSS OF POHER
THRU BATTERY CHARGERS

ZBYSvSHGOOZA LOSS OF POHER
THRU BATTERY CHARGERS

ZBYSNSHGOOZA LOSS OF POHER
THRU BATTERY CHARGERS

ZBYSwSHGOOZA LOSS OF POHER
THRU BATTERY CHARGERS

ZBYSwSWGOOZA LOSS OF POKER
THRU BATTERY CHARGERS

ZBYS+SHGOOZA LOSS OF POHER
THRU BATTERY CHARGERS

ZBYS>SHGOOZB LOSS OF BATTERY POHER

I IFAILURE tlODES AND EFFECTS ANALYSIS I
I I I I I I I I 125V DC STANDBY POHER
l~l I3I IZI IXI I
I .0.12177 FtlEA-BYS . SH
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FTSH CO!PONKNT CCHPONENT AND t!ETHCD OF EFFECT ON SYSTEtt OTHER REt!ARHS

IDENTIFIER FAILURE NODE FAILURE DETECTIOii
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24-9-DH Y232EJS3

24-9-DH Y233EJS3

24-9-DH Y234EJS3

24-9-DV Y235EJS3

Z4-9-DV YZ36EJS3

24-9-DV Y237EJS3

c.4-9-DX Y238EJS3

50-51-2E JSA05
PH 2 ICC COIL
FAILED CPEtt

CT 300-5A PH 2
CHT 2EJSA05
FAILED OPEN

INSTR XFttR PH 2
5-5A CKT ZEJSA08
FAILKO OPEN

50-51-2EJSA05
PH 3 IOC COIL
FAILEO OPEN

CT 300-5A PH 3
CHT ZEJSA05
FAILED OPEN

INSTR XFHR PH 3
5-SA CKT ZEJSA08
FAILED OPEN

50-51-ZEJSA05
PH 1 SI COIL
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF 4160V AC TO DIV I BUS
ZENS«S!iG101

LOSS OF 4160V AC TO DIV I BUS
ZENS«SHG101

LOSS OF 4160V AC TO DIV I BUS
ZEUS«St ?8101

LOSS OF 4160V AC TO DIV I BUS
ZEtcS«Shi8101

LOSS OF 4160V AC TO DIV I BUS
c. EiNS«S! tG101

LOSS OF 4160V AC TO DIV I 8'JS
2EttS«SHG101

LOSS OF 4160V AC TO DIV I BUS
ZKNS«SHG101

24-9-DX Y239EJS3

24-9-DM Y240EJS3

24-9-DH Y241EJS3

24-9-DV Y242EJS3

24-9-DV Y243EJS3

50-51-ZEJSA05
PH 1 OC CONT 51
FAILED OPEN

50-51-ZE JSA05
PH 2 SI COIL
FAILED OPEN

50-51-ZE JSA05
PH 2 OC CONT 51
FAILKD OPEN

50-51-ZE JSA05
PH 3 SI COIL
FAILED OPEN

50-51-2EJSA05
PH 3 0 CONT 51
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF 4160V AC TO DIV I BUS
2ENS«S! tG101

LOSS OF 4160V AC TO DIV I BUS
ZENS«SHG101

LOSS OF 4160V AC TO DIV I BUS
2ENS«SHG101

LOSS OF 4160V AC TO DIV I BUS
ZEttS«Sh~101

LOSS OF 4160V AC TO DIV I BUS
? EhS«ShG101

I /2 ~ .AIFAILURE t!ODES AND EFFECTS ANALYSIS I
I I I I I I I I I 4160V STBY STATION SERV SPLY BRKR I

I4l I3l IZl Illness I
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FTSK CGt
tPOHEtfl'DENTIFIER

%Ã%K%K%%%

COt'PONEHT AhD
FAILURE tlDDE

If%%%%%%'K%%X%%4f%%%K%%}f%%%%%%%X%Wf%ÃK%%%%%%l4%%%%%%X%%%%%%%%K%%%%%N%%%%%K%%%%%%%%%%%%%%K%K%%%%%%

tlETHGD OF EFFECT ON SYSTEH OTHER REtfARKS
FAILURE DETECTIGH

KKKVfhk%%%%%%%%%%!f%%)t%%%% %%%%%%%%%%%%%%%%%%%%%4f%%%%%%%%NKÃ%%% %)f%%%%%%%%%%k%%%%Ã%%%!E!E%%%

24-9-LT 2216E JS3 BACKUP PH OC
FAULT EXISTS
ON XFNR
2EJSx'X3A FOR

PERIODIC TEST LOSS OF 4160V AC TO DIV II BUS
ZEtlSxSh~103

24-9-LU 2219 EJS3 BAClQ.'P FH GC
FAULT EXISTS
Otl XFttR
2EJSxX3B FCR

PERIODIC TEST LOSS OF 4160V AC TO DIV IX BUS
2EttSxSAS103

24-9-A Y001ENS2 ACB 102-4
DIV IZZ BUS
SPLY BRKR CLOSED
XtROVERTEHTLY

IHDICATIhG LIGHT
IH CONTROL RDOll

24 9 A Y002EttSZ ACB 102-5
2EtlSvSl tG102
SPLY BRKR CLOSED
IhADVERTENTLY

INDICATING LIGHT
IH COtlTROL ROTI

HONE

24-9-G Y003ENS3 LOSS OF EllER
DSL EtlG GEH
DIV III
POllER SPLY

PERIODIC TEST LOSS OF 4160V AC TO DIV XZZ BUS
2ENS)tSHG102

24-9-HA Y004EHS2 2EHSvSKG102
tiGRtl SPLY BRKR
ACD 102-4 OPEN

INDZCATZtlG LIGHT
IN CONTROL RDOll

LOSS OF 4160V AC TO DXV IIZ BUS
ZEHS<SKG102

24-9-HA YOOSEtlS2 2EttSxSti'6102
ALTH SPLY BRKR
ACB 102-4 OPEN

INDICATING LIGHT
IN CONTROL ROO'l

LOSS OF 4160V AC TO OZV ZZZ BUS
2ENS+SllG102

Y006ENS2 ACB 102-4
DIV IZI BUS tlORtl
SPLY BRKR CLOSED
INADVERTEtlTLY

INDICATXN LIGHT
ZN CONTROL RGGll

LOSS OF 4160V AC TO DIV ZZI BUS
2EtlSvSttG102

24-9-G Y007ENS2 ACB 102-5
DIV ZIZ BUS ALTH
SPLY BRKR CLOSED
XHADVERTENTLY

INDICATIttG LIGHT
ZH CONTROL RODtl

LOSS OF 4160V AC TO OIV III BUS
2EHS<SKG102

24-9-HA YOOSEHS3 ACB 102-2
FAILED TO TRIP
OH FAULT

PERIODIC TEST LOSS OF 4160V AC TO DZV III BUS
? EttS<S'»~102

24-9-HA Y009EttS3 ACB 102-3
FAILED TO TRIP
Ott FAULT

PERIODXC TEST LOSS OF 4160V AC TO DIV IIIBUS
2EtlSxSKG102

I >IFAXLURE llODES AND EFFECTS AHALYSIS I

I l I I I I I I ~l 4160V STBY STATION SERV SPLY BRKR I
l4I 13l IZI IXI S I
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FTSlf CGtfPOHEtlT CGlfPGIIEtIT AND IIETIIGO OF EFFECT OH SYSTEH OTHER RBIARKS

IDEtITIFIER FAILURiE tiQDE FAILU(RE OETECTIOiH
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24-9-D Y648ENS3

24-9-K Z039EHS3

24-9-D Y636EtiS3 ACD 103-R ltECH
FAILURE

ACB 103-2 HECH
FAILURE

ZEtIS}}SHS103
ACB 103-4
IIECH FAILLR2

PERIGDIC TEST

PERIODIC TEST

PERIODIC TEST

OIV II OFFSITE PCHER DRIOI
FAILS TO TRIP 0:I DUS FAULT

DIV ZZ OFFSITE POII-R BRKR
FAILS TO TRIP Otl DUS FAULT

LOSS OF 4160V AC TO DIV II BUS
ZEIIS}}SKS103

24-9-K Z041EHS3 5ZTC-ZEtfSY10
ENERGIZED
BY Sf!CRT

PERIODIC TEST LOSS OF 4150V AC TO DIV ZZ DUS
ZEIISiS'..-103

ZR-9-BC Z057EHS3

Z4-9-BN Z076BIS3

24-9-CD Z098EHSl

24-9-LL Z108ENS3

24-9-GC Z111ENSl

24-9-GC ZllSENSl

24-9-LC Z118ENS3

24-9-Fft Z121ENS3

24-9-FQ Z125EHS3

27XZ-2EtlSYOR
EtlERGZZItiG CKT
ESTABLISIIED

27X1-ZEtiSY04
ENERGIZItiG CKT
ESTABLISHED

UIID FREfcUEIICY
FAULT EXISTS OH
ZENS}}SIIS103

OC FAULT EXISTS
OH PH 1 XFI!R
ZRTX-XSRlB FOR

OC FAULT EXISTS
OH PH 2 XFI'.R
2RTX-XSRlB FDR

OC FAULT EXISTS
ON PH 3 XFI!R
ZRTX-XSRlB FDR

OC FAULT EXISTS
ON PH 1 XFtfR
ZRTX-XSR1B FDR

OC FAULT EXISTS
Oi'I PH 2 XFt!R
2RTX-XSR1B FDR

OC FAULT EXISTS
OH PH 3 XFtfR
c.RTX-XSR1B FDR

PERIODIC TEST

PERIODIC TEST

AtOiJIICIATEO Zti
CGNTROL RGGH

PERIODIC TEST

AN}}RICIATEDIH
CONTROL RGGtl

Ati7IUIICIATEO IN
CONTROL ROGtl

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LGSS OF 4160V AC TO DZV II DUS
ZEIIS}}SHS103

LOSS OF 4160V AC TO DIV II BUS
ZEHS}}SIIG103

LOSS OF 4160V AC TO DIV ZZ BUS
c.ENS}}SII$103

LOSS OF R160V AC TO DZV ZI BUS
ZEIIS}}SHGI03

LOSS OF 4160V AC TO DIV II BUS
DENS}}SfiGI03

LOSS OF 4160V AC TO DIV IZ BUS
DENS}}SHS103

LOSS OF R160V AC TO DIV ZZ BUS
ZENS}}SIIG103

LOSS OF 4160V AC TO DIV IZ DUS
ZEHS}}SIIG103

LOSS OF R160V AC TO DIV ZI BUS
ZEIIS}}SIIS103

I I I I I I I I
IR I I3 I I 2 I I 1 I
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FTSH COtPONEtiT COHPOtiEtiT AtID tlETHOD OF EFFECT ON SYSTEM OTHER RBIARHS

IDENTIFIER FAILURE HODE FAILURE DETECTION
}f}f}f}f}f}f}f}f }f}f}f}f}f}f}}if}f }f}fif}fif }f}f}f}}if}f}f}f}f}f}f }f}f}f}f}fX}f}f}f}fif}f}f}f}f}f}f}f}f}f}f}f}f}f }f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f }f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f

24-9-0
24-9-H
24-9-H

24-9-G
24-9-IIA

Z227ENSl

ZZZSENS1

DIV 11 BUS
ZEIIS}fSIIG103
FAULTS EXIST

OIV IZZ BUS
ZENSifSIIG102
FAULT EXIST

ANNUNCIATED IN
CCNTROI. ROOti

At HWi CZATED Iti
CO ITROL ROOtl

LOSS OF 4160V AC TO DIV IZ BUS
ZEIIS}fSHG103

LOSS OF R160V AC TO DIV ZZI BUS
ZEIISifSIFv102

24-9-FH Y486NNS3

c.4-9-8T Y497NIIS3

24-9-88 Z093NNS3

24-9-BH Z10QNNS3

99-2-ZNttSX28
OPTICAL ISOL
FAILED CLOSE

99-2-ZhNSZ28
OPTZCAL ISOL
FAILEO CLOSE

99-2-ZNNSY28
OPTZCAL ISP
FAILED CLOSE

99-3-ZNIIS228
OPTICAL ISOL
FAILED CLOSE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF 4160V AC TO DIV I BUS
ZEtiS}fSh~v101

LOSS OF 4160V AC TO DIV I BUS
ZENS}fSHG101

LOSS OF 4160V AC TO DIV II BUS
ZEIIS}SHGvl03

LOSS OF 4160V AC TO DIV II BUS
ZENSifSIFv103

c.R 9 CH Y281RHS3

ZR-9-CM YZBZRKS3

ACB 101-3
FAILED CLOSE
MECH FAILURE

RD-c.RHSA01
CONT Z-A
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

LOSS OF 4160V AC TO DIV I BUS
2 ENSifSHG101

LOSS OF 4160V AC TO OIV I BUS
ZENS}fSHG101

ZR-9-EM Y283RHS3 50G-c.RHSA5Z
CONT 2
FAILED OPEN

PERIODIC TEST LOSS OF 4160V AC TO DIV I BUS
ZEttS»SHS101

24-9-CH Y284RHS3

24-9-Etl YZ85RHS3

86-2RHSA01
CO'IT 1C
FAILED OPEN

50G-ZRHSA52
FAILED OPEN

PERIODIC TEST

PERIODZC TEST

LOSS OF 4160V AC TO DIV I BUS
ZEtIS}fSHG101

LOSS OF R160V AC TO DIV I BUS
ZENS}fSHG101

Z4-9 EM Y286RHS3

24-9-EL Y287RHS3

CT 50-5A CKT
2RHSA52
FAILED OPEN

86-ZRHSA01 COIL
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

LOSS OF 4160V AC TO DIV I O'JS

2 ENS ifSHG101

LOSS OF 4160V AC TO DIV I BUS
2ENSifSHG101

I I FAILURE MODES AND EFFECTS ANALYSIS I
I I I I I I I I
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ffffffffafffffff faffYiffffYiffffff ffffYcfrafaffffffifVifffffaafff ffffffffffffXffffYiffffffffffffYiYiViffffffffffffffffffffÃ%ffKafffffXffffffffffffViffffff)fffXffffffffffffffffffffffffaaffffff)fffffffffffffffffffffffffffffffffffffff

24-9-EJ Y097RHS3

24-9-EJ Y898iRHS3

TD-ZRHS801
CQifi'7-I
FAILED CPEtt

86-ZRHS801 CONT 8
FAILED OPEN

PERIODIC TEST

PERXODIC TEST

LOSS OF 4160V AC TO DIV ZI BUS
ZEhSffSIIS103

LOSS OF 4160V AC TO DIV II BUS
c. ENSWSHS103

24-9-EJ Y899RHS3

Z4-9-EJ Y900RHSl

24-9-E J Y901RHS1

24-9-KC Y902PHS3

86-ZPHS801 CONT 7
FAILED OPEN

35A POSITIVE FUSE
CRT 2RHS801
FAILED OPEN

35A HKS)AT!VE FUSE
CHT c,PHSB01
FAILED OPEN

50-51-ZRHS851
PH 1 ZOC CQtIT 50
FAILED OPEiN

PERIODIC TEST

At0FJIICIATEO IH
CONTROL ROQit

A'CiL"-.I ZATEO IH
CQHTRQL RQQtl

PERIODIC TKST

LOSS OF 4160V AC TO OIV II BUS
ZEaIS)iSHG103

LOSS OF 4160V AC TO DIV II BUS
ZEttS"..ShS103

LO"." OF 4160V AC TO DIV IZ BUS
ZKHSffStaGI03

LOSS OF 4160V AC TO DIV ZZ BUS
ZKNSffShG103

24-9-HD Y903RHS3

24-9-KC Y904RHS3

24-9-HC Y905RHS3

24-9-HB Y906RHS3

50-51-ZRHSB51
PH 3 IOC COIIT 50
FAILED CPKtt

50-51-ZRHSB51
PH 1 XOC COIL
FAZLEO OPEN

CT-300-5A PH 1
CHT ZRHS851
FAILED CPcH

50-51-2RHSS51
PH 3 IOC COIL
FAILEO OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF 4160V AC TO DIV II BUS
2EttSvSHG103

LOSS OF 4160V AC TO DZV II BUS
2 EHS ifSI aG103

LOSS OF 4160V AC TO DIV II BJS
ZEIISffSHS103

LOSS OF 4160V AC TO DIV II BUS
ZEHSffSh™~103

24-9-HB Y907RHS3 CT-300-5A PH 3
CKT ZRHSD51
FAILED OPEN

PERIODIC TEST LOSS OF 4160V AC TO DIV II BUS
ZKNSxS)IG103

24-9-HC Y908RHS3 50 51 ZRHS851
PH 1 SI COIL
FAILEO OP EH

PERIODIC TEST LOSS OF 4160V AC TQ DIV II BUS
ZEtISNSIIS103

24-9-HC Y909RHS3 50-51-ZRHS851
PH 1 OC COAT 51
FAILED OFEH

PERIODIC TEST LOSS OF 4160V AC TO DIV II 8'JS
2EtaSff SI aG103

I . <!FAILURE HQDES AND EFFECTS ANALYSIS I
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FTSK COtPONEtlT CCt!PCtlKNT AhD H THCD OF EFFECT ON SYSTEtl OTHER REtc~coKS

IDKNTIFIER FAILURE tlODL FAILURE DETECTION
%%%%%3fYi% XYcYiXXViÃcc% %XXVikf%%%>KK%cccrYf% %VfKKXVcYcXKXXV'r%%VcÃKiXYt%%%%% %%%ccccKrVf%%cc%%%%Vi%lfcc%%ccXccKcc%%%%%'f%%%%% %!IX+S+%XilKXKXYiKViXXX%%%%%%%

24-9-KF Y936PHS3

24-9-KG Y937RHS3

24-9-KF Y938PHS3

c.4-9-CH Y331SFC3

50-51-ZRHS"51
PH 3 OC COtlT 51
FAILED OPEN

50-51-2RHSC51
PH 1 0 CO L
FAILED OPEN

50-51-ZPHSC51
PH 3 OC COIL
FAILED CPEtl

ACB 101-5
FAILED CLOSE
HKCH FAILURE

PKRIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF R160V AC TO DIV IZ BUS
ZEttS)'Stl6103

LOSS OF 4160V AC TO DIV IZ BUS
ZKNS) Sl.v103

LOSS OF 4160V AC TO DIV ZI BUS
ZEttSc'SKS103

LOSS OF 4160V AC TO DZV I BUS
ZEtlSwStcvl01

i.4-9-Ci"I Y33ZSFC3 TD-2SFCA01
CONT 'Z-A
FAILED OPEtl

PERIODIC TEST LOSS OF R160V AC TO DIV I BUS
ZEttSvStl6101

c.4-9 EV Y333SFC3

ZR-9-CH Y334SFC3

24-9-EV Y335SFC3

506-ZSFCA5Z
CONT 2
FAILED

OFEh'5-c.SFCAOl

CotlT 1C
FAILED OPEN

50G-rzSFCA52
FAILED CPEN

PERIODIC TEST

PERIODIC TEST

PERIODZC TEST

LOSS OF 4160V AC TO DIV Z BUS
ZEtlSvSKSX01

LOSS OF 4160V AC TO DIV I BUS
ZENSvSh 101

LOSS OF 4160V AC TO DIV I BUS
ZENSccSKGv101

24-9-EV Y336SFC3

24-9-EU Y337SFC3

24-9-EU Y338SFC3

24-9-EU Y339SFC3

24-9-EU Y340SFC3

CT 50-5A CKT
ZSFCA52
FAILED CPEN

86-c.SFCA01 COIL
FAILEO OP EN

TD-ZSFCAOI
CONT 20-J
FAILED OPEN

TD-2SFCAOl
CONT 17-I
FAILED OPEN

85-2SFCAOl CONT 8
FAILED OPEN

PERICDIC TEST

PERZCDIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

LOSS OF R160V AC TO DIV I GUS
ZKttSccSh~vl01

LOSS OF 4160V AC TO DIV I BUS
ZEttSvSK6101

LOSS OF 4160V AC TO DIV I BUS
ZENSwSKG101

LOSS OF R160V AC TO DIV I BUS
ZKttS)ESt t6101

LOSS OF 4160V AC TO DIV I BUS
- EtlScr'S'rsv101

I /2 c'g FAILURE t QDKS AhD EFFECTS AhALYSIS I
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FTSK CO!FPOHENT
IDENTIFIER

KK%%ÃKK% %%ri%lf%ic%%

24-9-KL Y962SFC3 50-51-2SFCB51 PERZCDIC TEST
PH 1 CC COIL
FAILED CPEH

CCtPO'tENT AND HETHCD OF EFFECT CN SYSTEll OTHER REttARKS
FAILURE llCDE FAILURE OETECTICH

%%kKXXciXKi%%%%Yf%% %%ttXXXYfiiXXKKKiKXVi%%ÃViYi%%%%%cfog!f%%%ri%%%%%%%%%>KXic%%%%%%%%WYi%%%% %%>Kriikicri%%%%WElf%%%%%%Yf3$%%%

LOSS OF 4160V AC TO DIV ZI BUS
c. EtiSiiSli8103

24-9-KK Y963SFC3 50-51-25FCB51
PH 3 OC COIL
FAILEO CPEH

PERIODIC TEST LCSS OF 4160V AC TO DIV ZI BUS
ZENS>5h8103

ZQ-9-FA Y0005HP3 35A POSITIVE FUSE PKRIODZC TEST
CKT 25lir001
FAILED OPEN

LOSS OF 4160V AC TO DIV II BUS
ZEHSriSliv103

c.4-9-CP Y356SHP3

Z4-9-CP Y357SHP3

24-9-EZ Y3585HP3

24-9-CP - Y359SltP3

24-9-EZ Y3605HP3

24-9-EZ Y361SHP3

ACB 101-4
FAILED CLOSE
llECH FAILURE

TD-2-25ltPAOl
CO'iiT Z-A
FAXLEO CPEH

508-ZSHPA52
CC:tT 2
FAILED OPEH

86-2SltPA01
CCtiT 1C
FAXLEO CPEN

508-ZSKPA52
FAILED CPEH

CT 50-SA CKT
ZSHPA52
FAILEO

OPEN'ERIODIC

TEST

PKRXODIC TEST

PERIODIC TEST

PERIODZC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF 4160V AC TO DIV I BUS
ZEtiSxSh™v101

LOSS OF 4160V AC TO OIV I BUS
2KtiS<SlitSv101

LOSS OF 4160V AC TO DIV I BUS
2KttS+SHG101

LOSS OF 4160V AC TO DXV I BUS
ZEtiSwSliv101

LOSS OF 4160V AC TO OIV I BUS
2EtiSr Sh8101

LOSS OF 4160V AC TO OIV I BUS
ZEHSvShtGvl01

24-9-EY Y362SHP3 86-ZsltPAO1 COIL, PERIODIC TEST
FAILED OPEN

LOSS OF 4160V AC TO OIV I BUS
ZKtiSNSh8101

c24-9-EY Y3635t&3

24-9-EY Y3645HP3

TD-ZSKPA01
COiiT 20-J
FAZLEO OPEN

TO-ZSFCA01
CotiT 17-I
FAILEO CPKH

PERIODIC TEST

PKRXODZC TEST

LOSS OF 4160V AC TO DIV I BUS
ZEtiSi5tl8101

LOSS OF 4160V AC TO DIV I BUS
ZEttSriSHGv101

24-9-EY Y365SHP3 86-2ShiPA01 CONT 8 PERIODIC TEST
FAILED OPEN

LOSS OF 4160V AC TO OIV I BUS
2EtlSwS)i8101

I it'@FAILURE lfODES AN) EFFECTS ANALYSIS I
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FTSK COMPONENT COlIPONKNT AND HETHOD OF EFFECT ON SYSTEII OTHER REtIARKS
IDENTIFIER FAILURE tlODE FAILURE DKTECTIOH
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c.4-9-FC Y39c.ShP3

c.R-9-FC Y393SHP3

24-9-KH Y394SNP3

24-9-KV Y395SHP3

24-9-I04 Y396$ltP3

24-9 KH Y397SIP3

24-9-KV Y390SHP3

24-9-KV Y399SIP3

24-9-Ktt YROOShP3

24-9-I0$ YR01SNP3

2R 9 KV YROc.SHP3

24-9 KV Y403ShP3

35A POSITIVE FUSE
CKT 2SIZPC01
FAILED OiPEN

35A hEGATIVE FUSE
CKT ZSIPCOl
FAILED CP EH

50-51-c. SliP C51
PH 1 ZOC CONT 50
FAILED OPEN

50-51-ZShPC51
PH 3 IOC CONT 50
FAILEO OPEN

50-5l-c.SliPC51
PH 1 ZOC COIL
FAILED OPEN

CT 300-5A PH 1
CKT ZSli;C51
FAILED OPEil

50-51-2SliPC51
PH 3 ZOC COIL
FAILED OPEtl

CT 300-5A PH 3
CKT ZSIFC51
FAILED OPEtl

50-51-ZSItPC51
PH 1 SI COIL
FAILEO OPEN

50-51-2ShPC51
PH 1 OC CCHT 51
FAILEO OPEN

50-51-ZSliP C51
PH 3 SI COIL
FAZLEO OPEN

50-51-ZSIIPC51
PH 3 OC CONT 51
FAILEO OPKH

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PKRIODIC TEST

LOSS OF 4160V AC TO OIV I BUS
ZEHS<SHG101

LOSS OF 4160V AC TO OIV I BUS
ZEttS+SHG101

LOSS OF 4160V AC TO OIV I BUS
ZEHSffSIIGI01

LOSS OF 4160V AC TO D~" I BUS
ZENSffSHG101

LOSS OF R160V AC TO OIV I BUS
ZENSffSIZG101

LOSS OF 4160V AC TO DIV I BUS
ZENSifShiGI01

LOSS OF 4160V AC TO OZV I BUS
ZEHSffSHG101

LOSS CF 4160V AC TO DIV I BUS
ZENSffSHiS101

LOSS OF 4160V AC TO OIV I BUS
ZENSffSKG101

LOSS OF 4160V AC TO OIV I BUS
ZENSxShG101

LOSS OF 4160V AC TO DIV I BUS
ZENSffSKSIOI

LOSS OF 4160V AC TO DIV I BUS
ZEHSffSHG101

I
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FTSK CO))PONENT CO))PONENT AhD ))ETHOD OF EFFECT Oil SYSTEtl OTHER REHARKS
IDENTIFIER FAILURE t)5DE FAILURE DETECTIOH
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24-9-EH Y975SKP3

24-9-El'l Y976SHP3

24-9-KQ Y977SitP3

24-9-HP Y978ShP3

24-9-KQ Y979SHP3

Z4-9-KQ Y980ShP3

c.4-9-KP Y981S) tP3

24-9-)tP Y98"SKP3

35A POSITIVE FUSE
CKT 2Sri)PBD1
FAILED OPEtl

35A NEGATIVE FUSE
CKT ZS))PD01
FAILED O. Etl

50-51-ZS):PB51
PH 1 IOC CONT 50
FAILED OPEil

50-51-ZS! )F851
PH 3 IOC CONT 50
FAILED OPEN

50-51-ZS)lFB51
FH 1 IOC COIL
FAILED OPEN

CT 300-5A PM 1
CKT 25))F851
FAILED OPEN

50-51-ZSN'851
FH 3 IOC COIL
FAILED OPEN

CT 300-5A PH 3
CKT 2SK.-D51
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF 4160V AC TO DIV II BUS
ZEt)SffSHG103

LOSS OF 4160V AC TO OIV IZ BUS
ZENSffSHG103

LOSS OF 4160V AC TO DIV ZZ BUS
2 ENSffSKG103

LOSS OF 4160V AC TO DIV II BUS
c.E)Sif5) tG103

LOSS OF 4160V AC TO DIV ZI BJS
ZEt<SffS) )5103

LOSS OF 416DV AC TO DIV IZ BUS
ZENSffSKG103

LOSS OF 4160V AC TO DIV II BUS
2ENSffS) )G103

LOSS OF 4160V AC TO OIV II,BUS
ZENSifSKG103

c.4-9-KQ Y983SI)P3

24-9-l)Q Y984SHP3

Z4-9-KP Y985SKP3

50-51-ZSl iP851
PH 1 SI COIL
FAILED OPEH

50-51-ZShPB51
PH 1 OC CONT 51
FAILED OPEN

50-51-ZS)(PD51
PH 3 SI COIL
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF 4160V AC TO DIV II BUS
2ENS>Sh~l03

LOSS OF 4160V AC TO DIV ZI BUS
2ENSffSHG103

LOSS OF 4160V AC TO DZV ZI BUS
ZEt)SffSKG103

c.4-9-KP Y986SHP3 50-51-2S)iPB51
PH 3 OC CONT 51
FAILED OPEN

PERIODIC TEST LOSS OF 4160V AC TO DIV ZI BUS
2 EN S ffSHG1 03

I I I l I I I
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FTSK CO!!POilENT
IDENTIFIER
4fiiKYi%%%%%

24-9-FA Z001SltP3 35A NEGATIVE FUSE PERIODIC TEST
CHT 2SHPD01
FAILED OPEN

CG! !POiNENT AND t!ETKOD OF EFFECT CiN SYSTEVt OTHER REttARKS
FAXLtJRE HCDE FAXLURE DETECTIOtl

%%icXKXViÃicii%%%%%% %%%%Xi)fKXXXXVViÃXKiKRXX%%%% %%%%%%%%%%%%%%%%%Ãiiic%%%'cf4f%%%%%4f%%%%% %%XKAÃ%%%%%%%%tiVi%%%Vi%%%Vf%%

LOSS OF 4160V AC TO DIV II BUS
2ENS<SHS103

24-9-NJ Z002SHP3

24 9 HT Z003ShP3

24-9-NJ Z004ShP3

24-9-NJ ZOOSSHP3

24-9-KT 2006SVP3

24-9-KT Z0075!tP3

24-9-HU ZOOSSViP3

24-9-NJ Z009SHP3

24-9-KT Z010SHP3

24-9-KT ZOllSHP3

24-9-KU Z012SliP3

50-51-2S'1'PD51
PH 1 ZOC CONT 50
FAILED OPEN

50-51-251!PD51
PH 3 IOC CGttT 50
FAILED OPEtt

50-51-CShPD51
PH 1 ICC COIL
FAILED OFFN

CT 300-5A PH 1
CKT 2S!JPD51
FAILED CPEN

50-51-2S!tPD51
PH 3 XCC COIL
FAILED GP N

CT 300-5A PH 3
CVtT 25118051
FAILED CPEN

50-51-2Sla 051
PH 1 SI COIL
FAILED CPEtt

50-5l-c.ShiPD51
Pll 1 GC CGtlT 51
FAILED CPEtl

50 51-2SltPD51
PH 3 SI COIL
FAXLED OPEN

50-51-2StlPD51
PH 3 OC CGNT 51
FAILED CPEH

50-51-25!iPD51
PH 1 CC COIL
FAILEO OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC,TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF 4160V AC TO DIV IX BUS
2EttS+SHSI03

LOSS OF 4160V AC TO DIV ZI BUS
2 Et t5 i:Sl !01 03

LOSS OF 4160V AC TO OIV ZI BUS
2ENSi SHSI03

LOSS OF 4160V AC TO DIV ZI GUS
2EtlSctSh~103

!.GSS OF 4160V AC TO DIV ZI BUS
2ENS)(SVtS103

LOSS GF 4160V AC TO DIV ZZ BUS
2EtlSvSNSI03

LOSS OF 4160V AC TO OXV II BUS
2ENS+SH5103

LOSS OF 4160V AC TO DIV IX BUS
ZEttSxSlt5103

LOSS OF 4160V AC TO DZV ZZ BUS
2EHS+5) 15103

LOSS OF 4160V AC TO OIV IZ BUS
2EtlS<SttM03

LOSS OF 4160V AC TO DIV IZ BUS
2ENS<5115103
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24-9-HS Y2045053

24-9-HU Yc.055053

ZR-9-HT Y2065053

24-9-HH Y2075053

67-2-c.KtlS402
PH 1 CCilT D

FAILED CPKH

67-2-cZEtlSAOc2
FH 1 CONT IOC
FAILED CPEtl

67 Z ZEtlSAOZ
PH 3 CCtlT ZCC
FAILKD OPEN

67-2-cZENSAOZ
PH 3 CCHT D

FAILED CPEtl

PERXCDIC TEST

PERIODIC TEST

PERIODIC TEST

PERZODIC TEST

DXV I OFFSITK POliER BRhR
FAILS TO TRIP O.'l BUS FAULT

DIV I CFFSITE PCllER DRhR
FAILS TO TRIP CN BL'S FALP T

DIV I OFFSITE PO:lER BRhR
FAILS TO TRIP CN BUS FAULT

DIV I OFFSITE POiiER KRHR
FAILS TO TRIP ON BUS FAULT

24-9-HS Y2095053

24-9-HV YZ105053

24-9-HV Y2125053

ZR-9-AD YR515053

67-Z-ZEtlSA02
PH 2 COAT D
FAILEO CPKN

67-2-ZEtlSAOZ
PH 2 CONT ZOC
FAILED OPEN

67-2-2EHSA02
PH Z COIL
FAILED OPEtl

c.5B-ZSYDAOZ
CONT 5
FAILED OPEN

PERICDXC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

DXV I OFFSITE PONER BRHR
FAILS TO TRIP CN BUS FAULT

DIV I OFFSITE PCNKR BRHR
FAILS TO TRIP CN BiJS FAULT

DIV I CFFSZTE POllER BRHR
FAILS TO TRIP CN BUS FAULT

LOSS OF 4160V AC TO DIV I BUS
ZENSxSHS101

24-9-P Y45Z5053 52TC-ZEHSYll
ENERGIZED

'Y

SHORT

PERIODIC TEST LOSS OF 4160V AC TO DIV I BUS
ZENSffStiS101

24-9-P Y4535053

24-9-BQ YR555053

24-9-BQ
24-9-AD

YR565053

24-9-AD Y4545053

52-2EtlSX11
FAILED OPEN

259-ZSYDA01
CONT 5
FAILED CPEH

ZB-ZEttSX11 CONT 3
FAILED CLOSE

18-ZEHSXll
OPERATOR ERROR

PERZODXC TEST

PERIODIC TEST

PERICDIC TEST

PERIODXC TEST

LOSS OF 4160V AC TO DIV I BUS
ZENSffSHS101

LOSS OF 4160V AC TO DIV I BUS
2 EHSffSHG101

LOSS OF 4160V AC TO DIV I BUS
ZEttSffStiG101

LOSS OF R160V AC TO DIV I BUS
ZENSffSiit5101

I 4FAILURE tlCDES AhD EFFECTS AHA!.YSIS I

I I I I I I ' l 4160V STBY STATION SERV SPLY BRHR I

IRI I3I IZI IXI I I

I J.0.12177 FHEA- 4-9 SH 46 I







0
ffffffffffffffffffffffffffffffffffffffifffffffffffffffffifffffff)fVc ffffffffffffffffffffffffffffffff4 fffffflfffffffifffffffffffffffffffffffffffffffff% ffffffffffffffffff% ifffifffffffifffffffffffffIfffffffffffffffflfffffffffffIff)fffffff% ffffffffffffffffffffff
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24-9-CO Y6Z55073

c.4-9-CO
24-9-2

Y6265073

c.4-9-CD Y6275073

24-9-CD Y6295073

24-9-CD
24-9-Z

Y6305073

24-9-CO Y6315073

24-9-CD Y6325073

Z4-9-CO Y6285073

Z59-2SYD801
CONT 5
FAILED CLOSE

259-ZSYDDOX
OPERATOR ERROR

l-c.EHSYll CO'ilT 1
FAXLED CLOSE

1-ZEtlSYl1
OPERATCR ERROR

258-c.SYD802
CONT 5
FAILED CLOSE.

25B»ZSYD60c.="
OPERATOR ERROR

18-2ENSYll CONT 1
FAILED CLOSE

18-2ENSYl 1
OPERATOR ERROR

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERXODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

c.59-ZSYDB01 COttT 5 CLOSED

LOSS OF 4160V AC TO DIV II BUS
ZEttSviSh~103

1-2EhSYll CONT 1 CLOSED

1-2ENSYll CONT 1 CLOSED
P

259-ZSYDBOZ CONT 5 CLOSED

LOSS OF 4160V AC TO OIV ZI BUS
ZEttSifStl5103

18-ZEtlSYll CONT 1 CLOSED

18-ZEHSY11 CO'iT 1 CLOSED

24-9-D

24-9-Q

24-9-Q

Y6475073

Y6495071

Y6505071

ACB 103-2
SZTC-ZENSYll
FAILED OPEN

35A POSITIVE FUSE
CKT c.EtiSYll
FAXLED OPEN

35A NEGATIVE FUSE
CKT ZEtlSYl)-
FAILEO OPEN

PERIODIC TEST

ANNUhCIATED ZN
CONTROL ROOll

AtDlU.'lCIATEO IN
COttTROL - ROCtl

OIV ZX OFFSITE POKER BRHR

FAILS TO TRIP ON BUS FAULT

LOSS OF 4160V AC TO DIV ZI BUS
ZEhSwSt 08103

LOSS OF 4160V AC TO DIV II BUS
ZEtlSffSllGI03

24-9- tl Y6515073 TO-1-2ENSYll
CO'lT 2-A
FAILEO OPEN

PERIODIC TEST OIV II OFFSITE PCKER BRhlR

FAILS TO TRIP Otl BUS FAULT

24-9-ll

24-9-Q

Y6525073

Y6535073

TD-3-2EHSYll
COiiT 2-A
FAILED OPEN

62-2ENSYll COIL
FAIl.ED OP EH

PERIODIC TEST

PERIODIC TEST

DIV II OFFSITE P HER BRKR
FAILS TO TRIP OiN BUS FAULT

DZV IZ OFFSITE POKER BRhR
FAILS TO TRIP ON BUS FAULT

l i2 I RFAXLURE tlODES A'ttD EFFECTS ANALYSIS I

I I I I I I
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24-9-GY Y0165083
24-9-BF

25A-2SYDA02 PERXODZC TEST LOSS OF 4160V AC TO OIV I BUS
OPERATOR ERROR 2 ENSifS) (8101

ZR-9-GY Y0175083

24-9-GY Y0185083

1B-2ENSX10 CONT 1
FAILED CLOSE

1B-2ENSX10
OPERATOR ERROR

PERIODZC TEST

PERIODIC TEST

1B-ZEHSX10 CONT 1 CLOSED

lB-ZEHSX10 COHT 1 CLOSED

ZR-9-E YOc295083 ACB 101-13
52TC-ZEtiSX10
FAILED OPEti

PERIODIC TEST DZV I OFFSZTE POnER BRKR
FAILS TO TRZP ON BUS FAULT

24-9-AH Y0315081

ZR-9-AN Y0325081

35A POSITIVE FUSE
CKT c.EtiSX10
FAXLED OPEN

35A NEGATIVE FUSE
CKT ZEttSX10
FAILED OPEN

ANNUNCIATED IN
CONTROl. ROON

AtiNUNCIATED IH
COtiTROL RODH

LOSS OF 4160V AC TO DIV I BUS
ZEttSffSKG101

LOSS OF 4160V AC TO DIV I BUS
ZEtGvSHG101

24-9-AH
c.4-9-T
24-9-JD
c.4-9-DT
24-9-EO
24-9-EL
ZR-9-E(t
c.4-9-EU
24-9-EY
ZR-9-FC

Y0335081 LOSS OF 125V DC
CONTROL Pt(R
OIV I BUS A
(GREEN)

Attt(UhCZATED IH
CONi TROL ROOcl

LOSS OF 4160V AC TO DIV I BUS
ZEHSffShG101

24-9-FG Y0335081

24«9-AG Y0345083

24-9-AG Y0355083

c.4-9-All Y0365083

24-9-AH Y0375083

LOSS OF 125V DC
CONTROL P)0t
DIV I BUS A
(GREEN)

TD-1-2EHSX10
COiiT Z-A
FAILED OPEN

TD-3-2EtiSX10
CONT Z-A
FAXLED OPEN

62-ZENSX10 T COIL
FAILED OPEN

62-ZENSX10
FAILED OPEN

At0(UiiCIATED ZH
CONTROL ROON

PERIODIC TEST

PERIODIC TEST

PERXODXC TEST

PERIODIC TEST

LOSS OF 4160V AC TO OIV I BUS
ZEtiS?fSKG101

DIV I OFFSITE POHER BRKR
FAILS TO TRIP OH BUS FAULT

DIV I OFFSITE POttER BRKR
FAILS TO TRIP ON BUS FAULT

DIV I OFFSITE PO'HER BRKR
'AILSTO TRIP ON BUS FAULT

DIV I OFFSITE POnER BRKR
FAILS TO TRIP CH BUS FAULT

I I '~4 FAILURE tlODES AND EFFECTS At(ALYSIS l
l I I I I I I I R160V STBY STATION SERV SPLY BRKR I
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FTSH CO'tlPOtlENT
IDENTIFIER

c.4-9-AK Y6455093

24-9-AJ Y6465093

24-9-HB Y6575093

TD-2-2ENSY10
CONT 2-A
FAILED OPEN

PERIODIC TEST

62-2ENSY10 CONT 3 PERIODIC TEST
FAILED OPEN

86A-c.ENSY01
CONT 1C
FAILED OPEN

PERIODIC TEST

COtlPOtlEtlT At@ HFTHDD OF
FAILURE tlOOE FAILURE DETECTION

fffffffffffffffffffffffffffffflf ffffffffff%ff% vifffffffffffffiffffffffffffffff

EFFECT ON SYSTEH OTHER REHARKS

ffffffffffffffffffffffffffffffffffffffffffffffff%ffffffffffffffffffffff„ffffkf~ffffllffffffffffffffffffffffffffffffffffffff

DIV II OFFSITE POKER BRKR
FAILS TO TRIP ON BUS FAULT

DIV II OFFSITE POKER BRKR
FAILS TO TRIP ON BUS FAULT

OZV IZ OFFSITE POKER BRKR
FAILS TO TRIP Oi't BUS FAULT

c.4-9-AK Y6805093

24-9-AH Y6945093

24-9-HE Y7415093

24-9-HD Y7425093

24-9-HE Y7435093

24-9-HE Y7445093

24-9-HD Y7455093

24-9-HD Y7465093

24-9-HC Y7535093

24-9-HC Y7545093

86B-2ENSY01
CONT 1C
FAILED OPEN

86C-2ENSY01
COtlT lC
FAILEO OPEN

67-I-CENSB01
PH 1 SI COIL
FAILEO OPEN

67-,1-2ENSB01
PH 2 SZ COIL
FAILED OPEN

67 1 i.EtlSB01
PH 1 COtlT D
FAILED OPEN

67-1-2EtlSB01
PH 1 CONT ZOC
FAILED CPEtl

67-1-2EtlSD01
PH 2.COtlT ZOC
FAILED OPEN

67-1-2ENSB01
PH 2 CQilT 0
FAILED OPEN

67-1-2ENSB01
PH 3 SI COIL
FAILEO OPEN

67-I-2ENSB01
PH 3 CONT D
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

DIV II OFFSITE POKER BRhR
FAILS TO TRIP ON BUS FAU'

DIV IZ OFFSITE PChER BRKR
FAILS TO TRIP CN BUS FAULT

DIV II OFFSITE POKER BRKR
FAILS TO TRIP ON BUS FAULT

DIV IZ OFFSITE POclER BRKR
FAILS TO TRIP ON BUS FAULT

DIV IZ OFFSITE POKER BRihR
FAILS TO TRIP Ott BUS FAULT

DIV II OFFSITE POHER BRKR
FAILS TO TRIP ON BUS FAULT

DIV ZI OFFSITE POKER BRhR
FAILS TO TRIP ON BUS FAULT

DIV IZ OFFSITE POKER BRhR
FAILS TO TRIP ON BUS FAULT

DZV ZI OFFSITE POHER BRKR
FAILS TO TRIP ON BUS FAULT

DIV II OFFSITE POnER BRKR
FAILS TO TRIP ON BUS FAULT

I ~ 2, 2JFAILURE llCDES AtQ EFFECTS ANAl.YSZS I
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FTSK COltPONENT CO!PCNEtlT AtiO l!ETHOO OF EFFECT ON SYSTEtl OTHER REttA!tKS

IDEtlTIFIER FAILURE tlODE FAILURE DETECTION
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24-9-FT Z1775153

iZR-9-LT Z1785153

24-9-LU Z1795153

24-9-FV Z1805153

9RB-c.ENSY03
EtlERGIZEO
BY ShORT

9RC c,EtlSY03
ENERGIZED
BY SHORT

9RD-2EiVSY03
EtiERGIZED
BY SHORT

62 2 2EhSY01
EtlERGIZEO
BY SHCPT

PERIODIC TEST

PERIODIC TEST

PERZOOIC TEST

Pc;RIODIC TEST

LOSS OF R160V AC TO OIV II BUS
2EHS}fSHS103

LOSS OF 4160V AC TO DIV II BUS
2ENS}fStlG103

LOSS OF 4160V AC TO OIV II BUS
c. EHS} StlG103

62-2-2EtlSYOl CONT 3 CLOSED

?4-9-GR Z1815153 67H5-2EtlSB05
SZ CONT
FAILED CLOSE

PERIODIC TEST LOSS OF 4160V AC TO DIV ZZ BUS
2EhS}}SltGX03

24-9-GR Z1825153 67NS-2EtlSB05
SI COIL EHERGXZED
BY S!IORT

PERIODXC TEST LOSS OF R160V AC TO DIV ZZ BUS
2EHS}fSKG103

24-9-GR Z2075153

24-9-GR Zc.085153

24-9-HK Y7595163

24-9-HK Y76 05163

24-9-HK Y7615163

c.4 9-HK Y7625163

? 4-9-JN Y7665161

67ttl-2ENSB05
CONT ICC
FAILEO CLOSE

67tll-2EiNSB05
CONT D

FAILED CLOSE

86A-2ENSY02 COIL
FAZLEO OPEN

TD-1-2ENSYOc2
CCNT 2-J
FAILED OPEN

TO-1-2EhSY02
COHT 17-I
FAILED OPEN *

52-2EHSY11
CONT 55
FAILEO OPEtl

35A POSITIVE FUSE
CKT 2ENSY02
FAILEO OPEH

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

Atoll}J'lCZATED IH
CO. lTROL R OOt i

67Nl-2ENSB05 COtA'OC CLOSED

67Hl-2ENSB05 CONT 0 CLOSED

OIV-II OFFSITE POKER BRKR
FAILS TO TRIP ON BUS FAULT

OIV ZI OFFSITE PCHER BRhiR

FAILS TO TRIP OiV BUS FAULT

DIV II OFFSITE POKER BRKR
FAXLS TO TRIP ON BUS FAULT

DIV II OFFSITE POKER BRKR
FAILS TO TRIP OH BUS FAULT

DIV II OFFSITE POKER BRKR
FAILS TO TRIP OH BUS FAULT

P
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24-9-BH Z1835163

24-9-BH Z1045163

24-9-BH Z1855163

24-9-BH 21865163

c.4 9-BX Z1875163

24-9-BX Z1885163

c,4-9-GU Z1895163

24-9-GU Z1905163

24-9-GU Z1915163

24-9-GU Z1925163

24-9-GH Z2255163

24-9-CY Y7075173

94A-2EtlSY03
CO!lT 20
FAILED CLOSE

94B-2EtlSY03
CO!lT 20
FAILED CLOSE

94C-2EtlSY03
CONT c.0
FAILED CLOSE

94D-2EHSY03
CONT c.0
FAILED CLOSE

62-2-2EHSY02
CONT 3
FAILED CLOSE

6c.-2-2EtlSY02
EtlERSIZED
DY SHORT

67N7-c.EHSB05
CONT D
FAILED CLOSE

67N7 2EttSB05
CONT IOC
FAILED CLOSE

67tl7-2EilSB05
SZ CONT
FAILEO CLOSE

67H7-2EHSD05
SI COIL EtlERGZZED
BY SHORT

67iNS-2EHSB10
GND OC COilT IOC
FAILED CLOSE

51.-2E JSB01
PH 1 OC CONT 51
FAILED OPFN

PERIODIC TEST

- PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERZODZC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF 4160V AC TO DIV IZ BUS
2EtlS}fSHG103

LOSS OF 4160V AC TO DIV II BUS
2EtlS}fS'r!G103

LOSS OF 4160V AC TO DIV II BUS
2 Et(SifSXGl03

LOSS OF 4160V AC TO DIV II BUS
2ENS}fSHG103

62-2-2EHSY03 CONT 3 CLOSED

62-2-2EHSY03 CONT 3 CLOSED

67H7-2EtKB05 CONT D CLOSED

67H7-2EtlSB05 CONT IOC CLOSED

LOSS OF 4160V AC TO DZV ZI BUS
2EtlS}fSHG103

LOSS OF 4160V AC TO DIV II BUS
2EttS}fSHG103

67N8-2EHSB10 GtiD OC CONT IOC CLOSED

DIV ZZ OFFSITE POHER BRXR
FAILS TO TRIP Oil BUS FAULT

I k4FAILL}RE NODES AND EFFECTS ANALYSIS
l I I I I I I ~l 4150V STBY STATIO!l SERV SPLY BRXR
I4I I3I I 2l Ill I
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c.Q 9-HJ Y1418013
24-9-HU

24-9-HH YlQZ8013
24-9-HV

24-9-HH Y1438013

CKT ZENSA15
PT PH 1
FAILED OPEN

CKT 2ENSA15
PT PH 2
FAILEO OPEN

67-I-ZENSAOl
PH 2 COIL
FAILEO OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

DIV I OFFSITE POllER BRKR
FAILS TO TRIP ON BUS FAULT

DIV I OFFSITE POllER BRKR
FAILS TO TRIP Oil BUS FAULT

OIV I OFFSITE POKER BRKR
FAILS TO TRIP ON BL'S FAULT

ZQ-9-HU Y1Q48013
24-9-HV
2:l-9-llH

24-9-HU Y1458013
ZQ-9-HV
c.4-9-HH

24-9-HG Y1498013

PT SECOttDARY
FUSE CKT ZEttSA15
FAILED OPEN

PT PRIllARY
FUSE CKT 2ENSA15
FAILED OPEN

67-1-ZENSA01
PH 3 COIL
FAILED OP EN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

DIV I OFFSITE POllER BRKR
FAILS TO TRIP ON BUS FAULT

OIV I OFFSITE POKER BRKR
FAILS TO TRIP ON BUS FAULT

DIV I OFFSITE POKER BRKR
FAILS TO TRIP Otl BUS FAULT

c.4 9 HG Y1508013
24-9-HH

24-9-HU Y2088013

24-9-HW Y2118013

CKT 2ENSA15
PT PH 3
FAILEO OPEN

67-2-2ENSAOZ
PH 1 COIL
FAILED OPEN

67-2-ZENSAOZ
PH 3 COIL
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

DIV I OFFSITE POllER BRKR
FAILS TO TRIP Otk BUS FAULT

DIV I OFFSITE POHER BRKR
FAILS TO TRIP Otl BUS FALLT

DIV I OFFSITE POttER BRKR
FAILS TO TRIP ON BUS FAULT

24-9-GK Y4898013

ZQ-9-GK Y4908013

24-9-GK Y4938013

24-9-HE Y7478023

81-ZENSA24
AC Itl?UT CKT
DF F ECTIVE

81-2ENSAc.Q
INPUT XFttR
DEFECTIVE

81-2ENSAZQ CONT 2
FAILED CLOSE

67-1-2ENSB01
PH 1 COIL
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF 4160V AC TO DIV I BUS
ZENS}}SHS101

LOSS OF 4160V AC TO DIV I BUS
ZENS}}SKG101

LOSS OF 4160V AC TO DIV I BUS
ZEhS}}SHG101

OIV II OFFSITE POHER BRhR
FAILS TO TRIP ON BUS FAULT

I @FAILURE NODES ANO EFFECTS ANALYSIS
I I I I I I I - I 4160V STBY STATION SERV SPLY BRKR
IQI I3I UZI lII I
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FTSK CCltFOiiENT COtPCtlENT AhD HETHOD OF EFFECT ON SYSTEH OTHER REtlARKS

IDEtlTIFIKR FAILURE HOOK FAILURE DETECTION
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ZR-9.-C
24-9.-B

N001EGP3 LOSS OF EtiiER
DSL ENG GEN .

DIV III
PCliiER SUPPLY

PERIODIC TEST hONE

Z4 9 ~ K NOOREGP3

24-9.-D N012EGP3

ZEGSwEGI SPLY
BRKR ACB101-1
tlECH FAILURE

ZEGSKEG3 SPLY
BRKR ACB103-14
llECH FAILURE

PERIODIC TEST

PERIODIC TEST

LOSS OF EHER DSL ENG GEN OIV I
POKER, SUPPLY

LOSS OF EllER DSL EhG GEN DIV II
POhER SUPPLY

24-9.-C
20-,9.-L

24-9.-B
24-9.-E'020EGP3

N026EGP3

'CB101-Nl
t!ECHANICAL
FAILURE

ACB103-Nl
HECHANICAL
FAILURE

PERIODIC TEST

PERIODIC TEST

LOSS OF EllER OSL ENG GEN OIV I
PCNER SUPPLY

LOSS OF EHER DSL EhiG GEN DIV IZ
POllER SUPPLY

24-9.-BH N447EGPl

24-9.-BL N465EGP1

ZR-9.-CB N472EGP3

24-9.-CD N475EGP3

24-9.-AP NRSREGP3

24-9.-AQ N407EGP3

ZEGSKEGI
GhD OC FAULT
EXISTS

ZEGS!!EG3
GtiJ OC FAULT
EXISTS

ZEGS!!EGl OC HITH
V RESTRAINT
FAULT EXiISTS
ON FH 2

ZEGS!!EGl OC HITH
V RESTRAINT
FA'Ji.T EXISTS
Oil PH 3

ZEGS!!EG3 OC HITH
V RESTRAItlT
FALLT EXISTS
Ctk PH 2

ZEGSvEG3 OC HZTH
V RESTRAINT
FAULT EXISTS
CNPH 3

ANhUHCIATEO IN
CONTROL ROOll

ANtmiitCZATED ZN
COtiTROL ROON

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF EHER OSL ENG GEN OIV I
POllER SUPPLY

LOSS OF EHER OSL KtiG GEN DIV ZZ
POKER SUPPLY

51V-2EGPA17 GrN OC HITH V
RESTRAItlT COtlT CLOSKO

51V-2EGPA17 GEN OC HITH V
RESTRAINT CCNT CLOSED

51V-2EGPB17 GEN OC HITH V
RESTRAINT CO:lT CLOSED

51V-2EGPB17 GEN OC HITH V
RESTRAItiT CONT CLOSED

I l i 7 IFAILURE tlCDES AND EFFECTS ANALYSIS I

I I I I I I I
' ' EllERG STBY DSL ENG GEN BRKR COtlTROLI

IRI I3I IZI lll I
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FTSK COL Ct'EHT CC<:PONE:<T AND HETHCD OF EFFECT ON SYSTB< OTHER RE<<ARKS
IDENTIFIER FAILURE t<ODE FAILURE DETECTICH

%%%%%%%a%%%%%%%%%

24-9.-AH HSOOEh53

24-9.-CA H503ENS3

24-9.-BZ H504ENS3

24-9.-CA NSOSEt<53

24-9.-8Z N506ENS3

24-9 -BZ N507EtiS3

24-9. -AK t<510ENS3

24-9 ~ -AK H511EHS3

24-9.-CC NS15ENS3

24-9.-CC t<516EHS3

24-9.-CG HSZOEHS3

24«9.-CG HSZcEHS3

71X1-2 "HSX04
FAILED QPEti

62X-ZEt<SYOS
COIL .ENERGIZED
BY Si'OPT

62Y-ZEhSY06
COIL ENERGIZED
BY SHORT

62-1-2B<SY05
CONTACT 10
FAILED CLOSE

62-2-2EhSY06
CONTACT 3
FAILEO CLOSE

62-2-2EtiSY06
BlEPGIZED

71XI-ZENSYO4
EtlERGIZIt<G CKT
OPEal

71X1-2EhSY04
FAILED OPEal

60-ZEGPA18 FAILEO
EN=RGIZED

BUS a.EHS%SKG101
V BALA<i E

FAULT EXISTS

60-cEGPB18 FAILEO
ENERGIZED

B"S ZENS%5!iS103
y BALA<i E FALr,T
EXISTS

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

71X1-2Et<SX04 COt<TACT 17 CLOSED

62X-ZEHSYOS CR 62Y-ZBiSY06
CCaNTACT 1 CLOSED

62X-2EHSY05 OR 62Y-ZB<SY06
CO<<TACT 1 CLOSED

6a.X 2ENSY05 O'R 62Y c.Et<SY06
COt<TACT 1 CLOSED

62X-ZENSY05 CR 62Y-2ENSY06
CONTACT 1 CLOSED

62X-c.EtiSYOS CR 62Y-c.Et<SY06
COa<TACT 1 CLOSED

71Xl-ZEHSY04 COHTACT 17 CLOSED

71..1-2EHSY04 CONTACT 17 CLOSED

60BX-ZEGPX02 CONTACT 2- CLOSED

6CBX-2EGPXOZ CONTACT a2 CLOSED

60BX-2EGPYOZ CONT 2 CLOSED

60BX-2EGPYOZ CONT 2 CLOSED

24-9.-BC H543Et<S3

24-9.-AY N55ZEHS3

71XZ-ZEt<SY04
DE-E!lERGIZEO
Ot< LOCA

71XZ-ZE<<SX04
OE-EtaERGIZED
Cti LCCA

PERIODIC TEST

PERIODIC TEST

LOSS OF EHER DSL ENG GEN OIV II
POKER SUPPLY

LOSS OF EHER DSL EhaG GEN DIV I
PClaER SUPPLY

I li 2 a'- IFAILURE t<ODES A'llD EFFECTS At);,LYSIS
I I I I I I I I I EHERG STBY DSL Et<G GEH BRt<R COllTROL I
l4l l3l I 2 I Ill~a~ I I
I JO12177 FHFA a24 9.2 SH 9
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Z4-9 CE hc.105011

24-9.-BG H4325013

ZA-ZEGPX07
COhTACT 10
FAILED OPEN

71XZ-2 EtiSXOR
CONTACT 14
FAIL CLGSEO

At97iJtiCIATED IH
CONTROL RGGtl

PERIODIC TEST

LOSS OF EtlER OSL EtiG GEH OIV I
POiiER SLfPrPLY

71XZ-ZEtiSXOR CONTACT 14 CLOSED

24-9.-H H4335013

24-9.-,H N4345013

24-9.-V H4375013

24-9.-V HR385013

24-9.-H HR395013

24-9.-'N N4405013

ZR-9.-BF HR415013

24-9.-V H4425013
ZR-9.«BH

24-9.-AH N4975013

24-9.-AH HR985013

52 c,EtiSX10
CONTACT 64
FAILED CLOSE

52-2BISX11
CONTACT 64
FAILED CLOSE

52-ZEHSXll
CONTACT 64
FAIL CLOSE

52-ZEtiSX10
CGtiTACT 64
FAIL CLOSED

52-ZEtiSX10
CGtiTACT 64
FAILED CLOSE

52 2EHSX1 1
CotiTACT 64
FAILED CLOSE

71X3-2EHSX04
COiiTACT 12
FAILED CLOSE

94-ZEGPXO6
CONTACT 18
FAILED CLOSE

59Xi-ZEGPXOZ
COtiTACT 4
FAILED CLOSE

71Xl-ZENSXOR
CGtiTACT 17
FAILED CLOSE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF BlER DSL BiG GEti DZV I
POliER SLfPrPLY

LOSS OF EHER DSL ENG GEH DIV I
POKER SUPPLY

LOSS OF EtlER OSL EHG GEN DIV I
PGliER SUPPLY

LOSS OF EklER DSL ENG GEN DIV I
PCilER SLr2 PLY

52-c.EHSX10 OR 52-2EtiSXll COiiT 64
CLOSED

52-2EHSX10 GR 52-ZENSXll CONT 64
CLOSED

71X3-ZEHSX04 CONT 12 CLOSED

LOSS OF EtlER DSL EhiG GEH DIV I
PGl'iER SUPPLY

59X-2EGPXOZ CONTACT 4 CLOSED

71X1-ZEHSX04 CONTACT 17 CLOSED

I II 2 8'C IFAZLURE llGDES AttD EFFECTS AHALYSIS I
I t I I I I I I I EtlERG STBY OSL EttG GEH BRKR CONTRGLI
IRI I3I IZI lll I I
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FTSK COttFONENT
ZOEHTIFIER

%XK%KWK% 4fXviKKiiVfX%

COttPONEHT AND
FAILURE MODE

%%VikiXWXVikflfK%%%X%

%Ã%%%%%%%%%%%%%%%%%%%4fKilf%%1%%%'IfKKXKW%%%%%%%%%%%)f%%%%%%%%%%!f%%%%%%%%%%%%%%%%%%%%%%lfKKXKXXK%%

tlETHOD OF EFFECT ON SYSTBt OTHER REtlARhS
FAILURE DETECTION

%%ifXYjÃ%%%Vi%%%%4fiiVfXXYcX}f%% %%%lf%4f4f%%%%%%%%%)f%ÃXÃgbfKXX4%%%%%%%%% %%%%%ViifÃVi%%%%%%%%%XXXXYjKXK

c.4-9. -CB h518S063 51V c.EGPA17
PH 1 SI CONT 3
FAILEO CLOSE

PERIODIC TEST 51V-ZEGPA17 GEN OC HITH V
RESTRAINT COilT CLOSED

24-9.-CB N52ZS063

24-9 -AH H5238063

24-9.-CC H5248063

c.4 9 CC tt5258063

51V-c. EGPA17
PM 1 OC CONT 3
FAILEO CLOSE

6QBX-2EGPXOZ
CONTACT 2
FAZt.ED CLOSE

60BX-2EGPX02
COIL ENERGIZED
BY SHORT

60-2EGPA18
CONTACT 9
FAILED CLOSE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODZC TEST

51V-2EGPA17 GEN OC HITM V
RESTRAINT CONT CLOSED

60BX-2EGPXOZ CONTACT 2 CLOSED

60BX-2EGPXOZ CONTACT 2 CLOSED

60BX-ZEGPXOZ CONTACT 2 CLOSED

24-9.-BT N5448061

24-9.-CO N5548063

24-9. -BV H14S8072

CKT 2ENSA24 XFtlR
FAILED OP EH

51V-ZEGPA17 PM 3
OC COiNT 3
FAILED Cl.OSE

60BX-c.EGPYOZ
CONTACT 8
FAILEO CLOSE

Ah iLNCIATED IH
CONTROL ROOtl

PERIODIC TEST

IHDZCATItlG LIGHT
IH CONTROL ROOtt

60BX-2EGPX02 CONTACT 8 CLOSED

51V-c.EGPA17 GEN OC HZTM V
RESTRAINT CONT CLOSED

60BX-ZEGPYOZ COHTACT 8 CLOSED

24-9. -BC N1508072 71XZ-2 EhSY04
CONTACT 17
FAILED CLOSE

INDICATING LIGHT
IH CONTROL ROOM

LOSS OF EMER DSL ENG GEH DIV II
POHER SUPPLY

24-9.-BB N2988071 87G-ZEGPBOZ
PH 2 CONT 87L
FAILED CLOSE

ANNUNCIATED ZH
CONTROL ROOtl

LOSS OF EtlER DSL ENG GEN DIV II
PCHER SUPPLY

24-9.-BD NZ99S071

24-9.-BB H3078071

87G-2EGPB01
PH 3 COtlT 87L
FAILED CLOSE

87G-2EGPB01
PM 1 COttT 87L
FAILED CLOSE

ANNUNCIATED IH
CONTROL ROOtl

ANtiUNCIATED IH
COHTROL ROOM

LOSS OF BIER DSL ENG GEN DIV II
POhER SUPPLY

LOSS OF EMER DSL ENG GEN DIV IZ
POllER SUPPLY

c.4 9 ~ BB N4298071 87G-ZEGFB01
PH 2 CONT SZ
FAILED OPEH

Ah&JNCIATED IH
CONTROL ROOM

LOSS OF EMER DSL EHG GEN DIV II
POHER SUPPLY

I IFAILURE MODES AttD EFFECTS ANALYSIS l
I I I I I I I 1 I EMERG STBY DSL EHG GEH BRHR COHTROLI
l41 l3l lZI !1l I I
I J.O 12177 FtIEA-24-9-2 SH 26 l



FTSH COtfPOHENT
IDENTIFIER

%%%4fA%K%

24-9.-BD H4308071 87G-ZEGPB01 At}HUttCIATED IN LOSS OF EtlER DSL EHG GEH DIV II
PH 3 CONT SI COHTROL ROON

FAILED CLOSE

CO!}POHENT AHD tlETHOD OF 'FFECT ON SYSTE}l OTHER RE}lARHS

FAILURE t}ODE FAILURE DETECTION
XKiilfKKiiicKKKXYcKKVe%%%%%%%% %%%%%%%%%%%%%%%%%%if%%%%Ãif%%%%%%KXX%%

POI}ER SUPPLY

24-9. -BB H4318071

c.4-9 BH N1668081

24-9. -BV N1678081

c,4-9 -BU H1688081

87G-2EGPB01
PH 1 COHT SI
FAILED CLOSE

60-c. EGP 818
CONTACT 9
FAILED OPEN

40-c.EGPB05
COtiTACT SI
FAILEO CLOSE

32-ZEGPB05
CONTACT SI
FAILED CLOSE

AttNUHCIATED IH
COHTROL .RCO}l

AH}iUHCIATED IN
CONTROL ROOtl

A}thai'CIATED IN
COtiTROL ROOtl

ANNUNCIATED IN
COtiTROL ROON

LOSS OF EHER DSL ENG GEN DIV II
POHER SUPPLY

60BX-ZEGPY02 CONTACT 8 CLOSED

40-c.EGPB05 CONTACT SI CLOSED

LOSS OF Et}ER DSL EHG GEH DIV II
PO}iER SUPPLY

24-9. -BN H1738081

c24-9. -BH N1798081

60-ZEGPB18
RELAY COIL B
FAIL OPEN

VOLT UHSALAHCED
BETHEEiN BUS
ZEtiSi'S}iG103
AND ZEGSxEG3

ANttUNCIATED IN
CONTROL ROO}l

ANNUNCIATED IN
COHTROL ROON

60BX-ZEGPY02 CONTACT 8 CLOSED

60BX-ZEGPY02 CONTACT 8 CLOSED

24-9.-J H2298081 51V-X-ZEGPY02
CC'ITACT 19
FAILED CLOSE

A}0tUHCIATED IH
COtiTROL ROOtl

LOSS OF EllER DSL EHG GEN DIV II
POHER SUPPLY

24-9.-BQ Hc.638083

24-9.-BQ N2718083

24-9.-BQ H2738081

c.4-9.-AQ H4818083

59X-ZEGPYOZ COIL
FAILEO OPEN

59-ZEGPB18
CO}iTACT 8
FAILED OPEN

Fl-c.EGPYOZ
POS OR HEG FUSES
FAILED OPEN

51V c.EGPB17
PH 3 SI CONT 3
FAILED CLOSE

PERIODIC TEST

PERIODIC TEST

AtCiUNCIATED IH
CONTROL ROON

PERIODIC TEST

LOSS OF E}IFR DSL EHG GEN DIV II
PO}teR SUPPLY

LOSS OF EllER DSL EhG GEN DIV II
POHER SUPPLY

LOSS OF EHER DSL EHG GEN DIV II
POhER SUPPLY

51V-2EGPB17 GEN OC HITH V
RESTRAINT CONT CLOSED

I II 2 It- (FAILURE NODES AND EFFECTS ANALYSIS I

I I I I I I I I EtlERG STBY DSL EHG GEN BR}tR COHTROLI

I4I l3l I 2 I lII I
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FTSK CC! '"ONEt(T
IOEhTIF IER

%%%%%%cchf 4fVcÃciYiiVi%%

COHPOttENT AND
FAILURiE ttODE

K%3f%%g%%%%XÃ%K%K%4f%%%%%X%lf%bf%%lf%X%%4f%X%V%%X%ic%VK%ccXic%%%%%%%X%%%%%%%%%X%N%%%%%%K%%%%K%%%KX%%
tlETI{OD OF EFFECT ON SYSTEH OTHER REttARKS

FAILURE DETECTION
4fXKAcciccikt%%%%%%%%ii%%%%%%% %%%%%%%%%%%%%%cc%%%%ic%%%icic%%%%%%4/%%4f% %%if4f%%%%%%%%%%%%%KW%%%%4f%%

24-9.-AQ H4888083

24-9.-AP N4898083

24-9.-AP tt4908083

24-9.-AJ N5278083

24-9. -AP N5318083

24-9.-AJ N5368083

24-9.-CG tt5378083

24-9.-CG N5388083

24-9. -BH N5458081

24-9.-AP N5538083

24-9. -BS N1438092

c.4-9.-BP NZ528093

24-9.-BP H2548093

51V-2EGP 817
PH 3 CC CONT 3
FAILEO CLOSE

51V-ZEGPB17
PH 2 SI COttT 3
FAILEO CLOSE

51V-ZEGPB17
FH c. OC COttT'2
FAILED CLOSE

51V-X-2EGPY02
COIL EtiERGIZEO
BY SHOPT

51V-iZEGPB17
PH 1 SI CONT 3
FAILED CLOSE

'60BX-c.EGPY02
CONTACT 2
FAILEO CLOSE

60BX-c.EGPY02
COIL EbERGIZED
BY SHCRcT

60-c.EGPB18
COttTACT 9
FAILED CLOSE

CKT ZEttSB24 XFttR
FAILED GPEtt

51V-2EGPB17 PH 1
CC CONT 3
FAILEO CLOSE

60SX-ZEGPXOZ COIL
FAIL OPEN

59-cZEGPA18 COIL
FAILED OPEN

ZEGPA18 GEN
ttETERIhS XFtfR
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

AHPJHCIATED IN
CONTROL ROOtt

PERIODIC TEST

IhDICATING LIGHT
IN CONTROL ROOtl

PERIODIC TEST

PERIODIC TEST

51V-ZEGPB17 GEit OC HITH V
RESTRAINT COiiT CLOSED

51V-2EGPB17 GEN OC HITH V
RESTRAINT CONT CLOSED

51V-ZEGPB17 GEN OC HITH V
RESTRAIttT COttT CLOSED

LOSS OF EtlER OSL Et(G GEN OIV II
POKER SUPPLY

51V-ZEGPB17 GEN OC HITH V
RESTRAINT CONT CLOSED

60BX-2EGPY02 CONT 2 CLOSED

60BX-ZEGPYOZ CONT 2 CLOSED

60BX-ZEGPYOZ CONT 2 CLOSED

60BX„ZEGPYOZ CONTACT 8 CLOSED

51V-ZEGPB17 GEH OC HITH V
RESTRAINT CONT CLOSED

60BX-2EGPXOZ CONTACT 8 CLOSED

LOSS OF EHER DSL EtiG GEN DIV I
POhER SUPPLY

LOSS OF EttER DSL EiNG GEN OIV I
POKER SUPPLY

I '<IZtk'FAILURE HQDES AtiD EFFECTS ANALYSIS I
I I I I I I I I EtlERG STBY OSL ENG GEN BRKR CONTROLl
I4I I3I IZI Ill I I
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FTSK CO)0}ONENT COKPONENT AND HETHOD OF EFFECT ON SYSTEH OTHER REHARKS

IDENTIFIER FAILURE DIODE FAILURE DETECTION
}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f}f

24-9.-Q
24-9.-AK

S070EGS2 2EGS»EGI
LOSS OF REDUND
POKER SUPPLY
(NO LATER)

INDICATING LIGHT
IN CONTROL ROOK

2EGS}}EGl ELEC REOUND START SYSTEH
FAILED

24-9.-Q S071EGS3

24-9.-T S072EGS3

24-9.-T S073EGS3

24-9.-S S075EGS3

24-9.-S S076EGS3

24-9.-T S077EGS3

24-9.-T S078EGS3

24-9.-S S079EGS3

2EGS}fEGI
REDUND POHER
BRKR 720C2
FAILEO OPEH

2EGS}fEG3 HAIN CKT
OVERSPEED
TRIP "33E01"

2EGS}fEG3
REDUND CKT
OVERSPEED
TRIP "33E02"

2EGS}fEG3 HAIN SEQ
CKT "48CLl" FAILS

2EGS}fEG3
REDUND SEQ
CKT "48CL2" FAILS

2EGS}fEG3
START AIR V
20SLl AND
20SRl CLOSED

2EGS}fEG3
START AIR V
20SL2 AND
20SR2 CLOSED

2EGS}fEG3
HAIN POKER
BRKR 72DCl
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

2EGS}}EGl LOSS OF REOUND
CONTROL POKER

HONE

HONE

NONE

NONE

2EGS}fEG3 LOSS OF HAIN CONTROL POKER

24-9.-S
24-9.-AL

24-9.-S
24-9.-AH

SOBOEGS2

S081EGS2

2EGS}fEG3
LOSS OF HAIN
POKER CKT
(NO LATER)

2EGS}fEG3
LOSS OF REDUND
POKER CKT
[NO LATER)

INDICATING LIGHT
IN CONTROL ROOH

INDICATING LIGHT
ZN CONTROL ROON

2EGS}fEG3 ELEC HAIN START SYSTEH
FAILED

2EGS}}EG3 ELEC REDUND START SYSTEH
FAILED

I I I I I I I I
l4! I3l l2l lll
I

IFAILURE NODES AND EFFECTS ANALYSIS
I Et!ER STBY DSL ENG GEN SYSTEM)
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IDENTIFIER
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CONPONEHT AHD NETHOO OF EFFECT ON SYSTEN OTHER REHARKS
FAILURE NODE FAILURE DETECTION
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24-9. -AH S133EHS3

24-9.-AH S134ENS3

24-9. -AF S158EHS3

24-9.-C S004HVPZ

24-9.-B S012HVPl

24-9.-C S005SNPl

24-9. -B S013SKP1

27X4-2ENSY04
CONT 20
FAILED OPEN

27X4-2EHSY04
UHDERVOLT RELAY
FAILEO

43LB-2EHSY04
CONT 3T
FAILEO OPEN

2EGSKEG1
LOSS OF DSL ENG
GEH ROON sr'' VENT

2EGSIEEG3
LOSS OF DSL ENG
GEH ROON "B" VENT

2EGS}}EGI
LOSS OF OSL EHG
COOLING
HATER FLON

2EGSKEG3
LOSS OF DSL EHG
COOLING
HATER FLON

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IH
CONTROL ROON

ANNUNCIATED IN
CONTROL ROON

ANNUNCIATED IN
CONTROL ROON

ANNUNCIATED IN
CONTROL ROON

2EGS}}EG3 ELEC REDUHO START SYSTEH
FAILEO

2EGS}}EG3 ELEC REDUND START SYSTEH
FAILED

43LB-2EHSY04 CONTACT 3T OPEN

EHER STBY OSL EHG GEH OIV I
2EGS}}EG1 INOPERATIVE

EHER STBY DSL ENG GEN OIV IZ
2EGS}}EG3 IHOPERATIVE

ENER STBY OSL EHG GEN DIV I
2EGS}}EG1 INOPERATIVE

ENER STBY DSL EHG GEN OZV IZ
2EGS}}EG3 INOPERATIVE

24-9.-N S0358013

24-9.-N S0368013

2EGS}}EGZ
43V-2EGSA01
CONT 1T
FAILEO OPEN

2EGS}}EGI
90CS-2EGSA01
CONT 2
FAILEO OPEH

PERIODIC TEST

PERIODIC TEST

ENER STBY OSL EHG GEN DIV I
2EGS}}EGI INOPERATIVE

ENER STBY OSL ENG GEN OIV I
2EGS}}EGZ INOPERATIVE

24-9.-M S0378013 2EGS}}EGZ
90CS-2EGSA01
CONT 5
FAILEO CLOSE

PERIODIC TEST ENER STBY DSL EHG GEN OIV I
2EGS}}EG1 INOPERATIVE

24-9.-H
24-9.-V
24-9.-N

50388013 2EGS}}EG1
43V-2EGSA01
OPERATOR ERROR

PERIODIC TEST ENER STBY DSL ENG GEN DIV I
2EGS}}EG1 INOPERATIVE

I IFAILURE NODES AHD EFFECTS ANALYSIS
I I I I I I I I ENER STBY DSL EHG GEH SYSTEH
I 4 I l 3 I I 2 I I I I I
I J 0.1 77 FHEA- 4- S





FTSH COHPONENT
IDENTIFIER

COHPONENT AND HETHOD OF EFFECT ON SYSTEH OTHER REHARHS
FAILURE HODE FAILURE DETECTION

KKKKKKKKKKKKKKK}fKKKKKKKK}f}fKKKKK}fKK}f}fKKKKKKKKK}fK}fKKKKKKKKKKKKKKKKKKKKKKKKKKKKK}fKKKKKKKK

24-9.-AC 51128013 1-2EGSA01 CONT 14 PERIODIC TEST
FAILED OPEN

1-2EGSA01 CONTACT 14 OPEN

Z4-9.-AC S1138013 ZEGSKEG1
1-ZEGSA01 CONT 12
FAILED OPEN

PERIODIC TEST ZEGSKEG1 ELEC REOUND START SYSTEH
FAILED

24-9.-AJ S1248013

24-9. -AH S1278013

24-9.-P S0488023 2EGSKEG3
43V-2EGSB01
CONT 1T
FAILED OPEN

PERIODIC TEST

1-ZEGSA01 CONT 6 PERIODIC TEST
FAILED OPEN

1-2EGSA01 CONT 11 PERIODIC TEST
FAILEO OPEN

2EGSKEG1 ELEC HAIN START SYSTEH
FAILED

ZEGSKEG1 ELEC REOUND START SYSTEH
FAILED

EHER STBY OSL ENG GEN OIV II
ZEGSKEG3 INOPERATIVE

24-9.-P 50498023

24-9.-P S0508023

2EGSKEG3
90CS-ZEGSB01
CONT 2
FAILEO OPEH

2EGSKEG3
90CS-ZEGS801
CONT 5
FAILEO CLOSE

PERIODIC TEST

PERIODIC TEST

EHER STBY DSL ENG GEN DIV II
2EGSKEG3 INOPERATIVE

BIER STBY DSL ENG GEN DIV II
ZEGSKEG3 INOPERATIVE

24-9.-P
24-9.-X

24-9.-P
24-9.-X

80518023

S0528023

2EGSKEG3
43V-ZEGSB01
OPERATOR ERROR

2EGSKEG3
90CS-ZEGSB01
OPERATOR ERROR

PERIODIC TEST

PERIODIC TEST

EHER STBY DSL ENG GEN DZV ZI
2EGSKEG3 INOPERATIVE

EHER STBY OSL ENG GEN DZV IZ
2EGSKEG3 INOPERATIVE

24-9.-X S0538023

24-9.-X S0548023

24-9.-X S0558023

ZEGSKEG3
43V-ZEGS801
CONT 2T
FAILEO OPEN

2EGSKEG3
90CS-2EGS801
CONT 1
FAILED OPEN

2EGSKEG3
90CS-2EGSB01
CONT 6
FAILEO CLOSE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

EHER STBY DSL ENG GEN DIV ZI
2EGSKEG3 INOPERATIVE

EHER STBY OSL ENG GEN DIV II
2EGSKEG3 INOPERATIVE

EHER STBY OSL ENG GEN OIV IZ
ZEGSKEG3 INOPERATIVE

II (I I I I I

lal I3I IZI IXI
I

IFAILURE NODES AND EFFECTS AHALYSIS
I BIER STBY OSL ENG GEN SYSTEH
I
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2 i-9 ~ -CD E1305213

24-9.-CD E1315213

24-9. -BJ E1325Z13

52-ZEhSX11
CCilTACT 62
FAILED CPEN

4Yl-2EHSX04
FAILED 0?EN

27X1-ZEtiSX04
CCiiTACT 13
FAILED OPEN

PERIODXC TEST

PERIODIC TEST

PERIODXC TEST

LOSS OF LOAD SKQ BUS ZENSffSHG101
DIV I

LOSS OF LOAD SEQ BUS ZENSffSKG101
DIV I
LOSS OF LOAD SEQ BUS ZEHSffSKGv101
DIV I

N-9.-BJ E1345213

Z4-9. -B!! E1355213

N-9 ~ -,B!! E1365c.l3

N-9.-C E1925213

24-9. -C E1935213

27X1-2EHSX04
ENERGIZED
BY SHORT

62-1-2E!lSX05
CC?iTACT 3
FAILED CLOSE

62-c.-ZENSi".06
CCilTACT 1
FAILED CLOSE

DR-ZEhSX04
FAILED OPEN

52CP CONT T4
CKT c.ENSX04
FAILED CP EH

PERIODIC TEST

PERXODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF LOAD SEQ BUS ZEHSffStlGZOX
DIV I

LOSS OF LOAD SEQ BVS ZEHScfSHG101
DIV I

LOSS CF LOAD SKQ BVS ZENSifSKG101
DIV

I'OSS

OF LOAD SEQ BUS ZEHSffShv101
DIV I
52CP COtlT T4 CKT 2ENSX04 OPEN

N-9.-C E1965213 52CR CONT T4
CKT c,E!iSX04
FAILED CiPEii

PERIODIC TEST 5i.CR COiiT T4 CKT ZENSX04 OPEN

24-9.-BJ E1975213

c.4-9.-CD E1965213

24-9. -BJ E 1995213

24-9.-CE E2005213

71Xl-ZEHSX04
CO?lTACT 12
FAILED OPEN

71XZ-2EhSX04
COiHTACT 12
FAILED CPEtl

71Xl-c.EHSX04
FAI!.ED OPEii

71XZ-c.EHSX04
FA1LED OPEH

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF !.OAD SEQ BUS ZENSffSKG101
OIV X

LOSS OF LOAD SEQ BUS ZENSffSKG101
DZV I

LOSS OF LOAD SEQ BUS ZEHSffSKG101
DIV I
LOSS OF LOAD SEQ BUS ZENSifStiGZOl
OIV I

I I I I I I I l
14I 13I IZI Ill
I

IFAXLURE t!CDES AhD EFFECTS ANALYSIS I

I Et!ERGENCY BUS LOAD SKQiJEnclrtS I

I I
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24-9.-BZ E3005223 c.D-ZENSY04 FAILED PERIODIC TEST
CPE'l

2D-ZENSY04 INST CONT OPEN

24-9.-AU K3055223 3-ZENSY04
CONTACT 8
FALED CLOSE

PERIODIC TEST 3-c,EHSY04 CONTACT 8 CLOSED

24-9 -BS E30852c.3 71XZ-c.KHSY04
CONTACT 18
FAILED CLOSE

PERIODIC TEST 71XZ-ZEHSY04 CONTACT 18 CLOSED

24-9.-BS E3095223

24-9. -AT E3145223

24-9. -BR E3175223

24-9. -BR E3185223

Z4-9. -L E3215223

24-9.-BF E3285223

24-9.-BF E3295223

71X2-2ENSY04
FA'ILED OPEN

3 c.ENSY04
CCllTACT '10
FALED CLCSE

71X3-ZENSY04
CCNTACT 18
FAILED CLOSE

71X3-ZEHSY04
FAILEO OPEN

3-ZEHSY04
CO.'lTACT 4
FAILED CLOSE

cZB-c.EHSY04
EhERGIZEO BY
SHORT

ZB-ZEtlSY04
CONTACT 1
FAILEO CLOSE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODXC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

71XZ-2EHSY04 CONTACT 18 CLOSED

3-ZEHSY04 CONTACT 10 CLOSED

71X3-ZENSY04 CONTACT 18 CLOSED

71X3-2EHSY04 CONTACT 18 CLOSED

3-2EHSY04 CCHTACT 4 CLOSED

K21-CONTACT 7 CLOSED

K21-CONTACT 7 CLOSED

24-9.-BF E3305Z23 c.D ZEHSY04
CONTACT 1
FAXLED CLOSE

PERXODIC TEST K21-COiNTACT 7 CLOSED

24 9 BF E3315c.23 2D-c.EtiSY04
ENKRSIZED BY
SHORT

PERICDIC TEST K21-CONTACT 7 CLOSED

24-9.-K

c.4-9.-K

E33"5223

E3335223

ZA-2ENSY04
FAILED OPKN

ZB-ZENSY04
FAILED OPEH

PERIODIC TEST

PERIODIC TEST

LOSS OF LOAD SEQ BUS ZENScfSHG103
DIV -II

LOSS OF LOAD SEQ BUS ZENSffSttG103
DXV XI

I tFAILURE ltCCDKS AND EFFECTS ANALYSIS
I I I I I I I 1 -«~ t EtlEQGEHCY BUS LOAD SKQUKHCItlG
l4I l3I I 2 I III~PI
I J.O.12177 FttEA-24-9.4 SH ZS l
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24-9.-EH 54551AQ1

N-9 ~ -EH S l561AQ)

Z4-9.-EH 5457)AQ)

24-9.-FV 5450)AQ)

N-9.-EH 5847)AQ)

N-9. -EH 58481AQ)

24-9.-AN 50651AR)

24-9.-AH 5066)AR)

24-9.-AII 50671AR1

ZEHS}}IICC30)
CKT 59 FDR BRKR
FAILS TO TRIP
OH OVERCURREtlT

ZEHS}}II.C301
CKT SA FDR BRKR
FAILS TO TRIP
OH OVERCURREtlT

ZEHS}}IICC30)
CKT 5C FDR BRKR
FAILS TO TRIP
ON OVERCURREIIT

2 EHS}}IICC301
CKT SD FDR BRKR
FAILS TO TRIP
OH OVERCURREIIT

SVCE HTR STR
BACKHASH V
ZSIIP}}IIOV)F
ELECTRICAL FAULT

ZEHS}}IICC30)
CKT 3h FOR BRKR
FAILS TO TRIP
ON OVERCURREHT

ZEHS}}IICC)02
BUS A CKT 5h
STARTER FAILS
TO TRIP OH OC

ZEHS}}'.ICC)02
BUS A CKT SB
STARTER FAILS
TO TRIP OH OC

ZEHS}}t!CC)02
BUS A CHT 5C
STARTER FAILS
TO TRIP ON OC

ANHLiHCIATED IH
CONTROL ROOII

AIRIUIICIATEO Itl
CONTROL ROOII

AIRIUIICIATED IN
COtlTROL ROOt I

AtRIUIICIATED IH
CONTROL ROON

AtRlUIICIATED Itl
CONTROL ROOII

AHtIUHCIATED IN
CONTROL ROOH

AHIIUHCIATEO Itl
CONTROL ROOtl

AHHUHCIATED Itl
CONTROL ROOtl

AIRIUNCIATED Itl
~ CCIITROL ROOII

HONE

HOHE

HOIIE

HONE

HONE

HONE

HOtlE

HOtlE

HCtlE

24-9.-AH
24-9.-BV

5072)AR) ZEHS}}IICC)02
BUS A CKT 5A
FOR BRKR FAILS
TO TRIP ON OC

AICIUHCIATED Itl
CONTROL ROON

HOtlE

I /It I XFAILURE tlODES AHD EFFECTS ANALYSIS
I I I I I I I I 600V EIIERGEHCY POKER
l4l l3! IZI IIl I

l J.O.)Z)77 FHEA-Z4-9. SH 1



}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}i}}}}}}}}}}}}}}}}}}}}}}}i}}}}}%}}}}}}}i}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}%%}}i}}}}}}}}}}}}}}}%}}}}}}}}}}}}}}%}}%}}}}%}}}}%}}}}}}}}}}}}}}}}}}}}}}}}i}}}}}}}}}}}}}i}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}
FTSK Col!PONEt}T COttFOtlEtiT At}O ttETKCO OF EFFECT ON SYSTDI OTHER REtlARKS

IDENTIFIER FAILURE tlODE FAILURE DETECTIott
}}}}}}}}}}}}}}}} }}}}'}}}}}}}}}}}}} }}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}} }}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}I}} }}}f}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}4f}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}}

24-9.-Att
24-9.-DE

24-9.-Atl
24-9.-DD

50731AR1

50741ARl

ZEHS}}t!CC102
BUS A CKT 5B
FDR BRKR FAILS
TO TRIP Otl OC

ZEIIS}}ltCC102
BUS A CKT 5C
FOR BRKR FAILS
TO TRIP Otl OC

At!t4.'ttCIATEO IH
CotlTROL ROD'tl

At%'JttCIATED IH
CONTROL Rooiil

HotlE

NOttE

24-9.-BV 51901ARl RECOttBINER OUTLET
OUTBO ISOL V
ZttCSi}ttovlA
ELECTRICAL FAULT

AtttFJNCIATED IN
CONTROL ROON

NONE

24-9.-BV 51911AR1 RECOIFDIttER IltLET
OUTBD ISOL V
ZKCS}}ttOVZA
ELECTRICAL FAULT

AtWNCIATED Itl
CONTROL Rooll

NONE

24-9.-BV 51921AR1

24-9. -Bv 51931AR1

24-9. -DE 51941ARl

ZQ-9.-DD 51951AR1

RECol!DINER INLET
OUTBO ISO!. V
ZtlCS}}itov3A
ELECTRICAL FAULT

REColtDINER OUTLET
ItiOD ISOL V
ZHCS}}ttOVQA
ELECTRICAL FAULT

RECOt!BItlER ItlLET
IttDD ISOL V
Zl}CSvttov5A
ELECTRICAL FAULT

RECotlBINER IttLET
Itteo ISOL V
2t t CS i}tlov6A
ELECTRICAL FAULT

ANI'lJHCIATED IN
COHTRol. ROON

At0tUNCIATEO Iti
CONTROL Rooll

ANil'JHCIATEO IH
CONTROL Rooll

AttttUttCIATED Itl
CotlTROL RCOtl

tiOtiE

NONE

ttOttE

ttOtIE

24-9.-BV 51961ARl ZEKS}}}tCCIOZ
BUS A CKT QA
FOR BRKP. FAILS
To TRIP OH OC

Attt}UitCIATEO IN
CottTROL ROD!I

NOtlE

24-9.-BV 51971AR1 ZEHS}}ttCCIOZ
BUS A CKT QB
FDP. DRKR FAILS
To TRIP OH OC

At0IUNCIATEO IH
ColtTROL POOH

HDtiE

I <IFAILURE t!ODES At}D EFFECTS AtthLYSIS I

I I I I I I I I 600V EttERGEttCY Pot}ER I
IQI I3l I 2 I l11 I I

I J.0.12177 FtlEA-24-9.5 SK'2 I
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Z4-9. -BH 52101AR1 2EHS??1 fCC102
BUS A CKT 30
FO'R BRKR FAILS
TO TRIP 0'l OC

At0FJtfCIATEO IN
COtliROL ROOfl

hOtlE

Z4-9. -Bll 5Z191AR1

24-9. -BH 52201AR1

24-9. -OC 52211ARl

ZEHS??f'CC102
BUS A CKT 10D
FDR DftKft FAILS
TO TPIP OH QC

ZEHS??ttCC102
BUS A CKT 9A
FDR BRl(P. FAILS
TO TRIP Otl OC

ZEtfS%f fCC102
BUS A CKT 90
FDR BRKR FAILS
TO TRIP OH OC

AtfffL'llCIATEDItl
COHTRQL ROQtl

AtftfUtiCIATEO Itl
COHTROL RQQtl

AtffiJtfCIATED IH
COtlTROL ROQtl

hQHE

tiQtlE

tfQtlE

24-9. -DB 52221AR1 ZEHSxtfCC102
BUS A CKT 9C
FDR BRKR FAILS
TO TRIP Qtl OC

AHflUttCIATEO IH
CQffTROL ROQII

t fOHE

24-9.»BU 5Z231AR1 GTS DECAY IIT COOL
TO TRAItl A V
ZGTS??)tOV4A
ELECTRICAL FALLT

AtOKilCIATEO IH
COHTROL RQQti

LOSS OF DIV I 600V STAtfDBY VOLTAGE

24 9 ~ BU 52241AR1

24-9. -DU 52Z51AR1

24-9. -DU 52Z61AR1

tfH STtl UPSTREAll
DRiAItl VALVE
Zt fSS?? t QVZ08
ELECTRICAL FAULT

tfH STtl LIHE
DRAIN OUTBD V
ZtfSS?? f fQVll2
ELECTRICAL FAULT

RHR tfX A Tl?DE
SIDE ItfLET V
ZSf?P?? t fQV33A
ELECTRICAL FAULT

AtiNNCIATED IN
COtlTROL RQCtl

AtWPifCIATEO Itl
CQtlIRQL ROOtl

AtltlUHCIATED IN
COllTRQL ROQll

HOflE

HOtlE

HQHE

24-9. -DH 52Z71AP1 RtfCU RETURH
ISOL VALVE
2lfCS xt fOV200
ELECTRICAL FAULT

AtitP'lfCIATED IH
CotITROL ROON

tfo'HE

I /C' 2JFAILIPE NODES AND EFFECTS AtlALYSIS I

I4I I3l IZl III I I
J.O.12177 FtfFA-24-9.5 SH 15
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Z4-9.-DF Sc.201ARX

c,4-9 -BU 5"291ARX

Z4-9.-BU 52301ARX

REACTOR VESSEL
VCtlT VALVE
ZIISSet!QVX19
ELECTPICAL FAULT

2EHS!!!ICC102
BUS A CKT 9E
FDP. GRIG'AXLS
TO TRIP Ctl OC

ZEHSxt ICC102
BUS A CKT 78
FOR, DR!<It FAILS
TO TPIP ON OC

AN!iL4ICIATED Itl
COIITRP RCQ! I

ANii'HCIATEO IN
COll tR OL ROC! I

AIIIIUHCIATED IN
CONTRCL ROC!I

IIOIIE

LOSS OF OIV I 600V STht!QDY VOLTAGE

IIQIIE

24-9.-BU 5Z311ARl ZEIISi!!ICCXOZ
BUS A CKT 7A
F DR B%KR F AIL S

TO TRIP OH OC

AIIIIUIICIATCDItl
COtltROL RCCII

IICNL-

24-9.-BU 5232XAI?I

24-9.-DH 5Z331ARX

24-9 ~ -DF 52341ARX

24-9. -DG 5"351APX

24-9.-DG 5"361AR1

ZEUS!!HCCX02
BUS A CKT 3A
FDR DRKP. FAILS
TO TRIP Otl CC

ZEUS!ct ~C102
BUS A CKT 7D
FOR BRKR FAILS
TO 'tRIP Otl CC

ZEIL"ie!ICC102
O'JS A CKT 08
FOR BRKR FAILS
TO TRIP OH CC

CIIS HZIOZ
AIIALYZER PIIP
c.CII !cPZA
CLECTRXCAL FALF T

ZEHSNIICC102
BUS A CKT 9D
FDR O'RKR FAILS
TO TRIP Ctl CC

ntrIUIICXATED It!
CO'I1PCL RCQ! I

AIIN"IICIATEO IH
CC;ITROL PCCtl

At&JHCIATED IH
CC! tTROL RCO! I

All!!LiNiCIATEDXH
COtt?ROL RCQII

AtlltL'tlCXATED IH
COillROL RCO!l

ttOtlE

HQHE

NOIIE

HONE

NCHE

24-9.-BZ 52371ARl RCXC HTR LEG PIIP
ZICS<PZ
ELECTRICAL FAULT

AtRIL4'ICXATED Xtl
CO!ITRCL RCC!I

HQ! IE

I QFAILURE t! DES At(0 EFFCCTS A!thLYSIS
I I = l I I I I ~l 600V EIIERGCtiCY PCIIER I

14I I3l IZI tll I I
I J.0. 12177 FHFA-24-9. 5 SH 16









««««««}f«««««}}«««««««}f««««««««««««««X«««
F TSK COI IPOi IEtIT

IDENTIFIER
COI P CHEtt T AHD

FAILURE tlODE
}}««««««««««««««}}

««««««««}?}}««««««?c««««««««««««««««««««««?}«««««««««W««««?}«««««««««««««««««««««««««««««««««««««}}
IIETHOD OF EFFECT OH SYSTEII OTHER REtlARKS

FAILURE DETECTION
«?A«««««}f«««««««««««?««««% ««««««}c}f«««««««X«««««««««««««««««««}} «««««««««««««}f«}}««}}«}(««««y

24-9. -HB 56281ARI

24-9.-HB 56291ARl

24-9.-HG 56301ARl

c.4-9.-HF 56311ARl

24-9.-HB 56321ARl

24-9.-HB 56331ARI

24-9.-HB 56341ARl

24-9.-HG 56351ARl

HVR UIIIT CLR
2tlVR«UC401A
ELECTRICAL FAULT

HVR UNIT CLR
c.HVR«UC402B
ELECTRICAL FAULT

HVR UNIT CLR
ZHVR«L'C404A
ELECTRICAL FAULT

HVR UNIT CLR
ZHVR «UC4010
ELECTRICAL FAVLT

c.EJS«PHL 101A
CKT 7 FOR BRKR
FAILS TO TRIP
OH OVERCURREHT

ZEJS«PI IL 101A
CKT 13 FOR BRKR
FAILS TO TRIP
OH OVERCL?RREIIT

2EJS«PHL 101A
CHT Z FDR BRKR
FAILS TO TRIP
ON OVERCVRREtlT

ZEJS«FHL 101A
CKT 8.FDR DRKP.
FAILS TO TRIP
ON OVERCURiREHT

ANIIUNCIATED IN
CONTROL ROOtl

AMIUHCIATED IH
COIITROL ROOII

AtCmNCIATED IH
CONTROL ROOtl

AIIIIVNCIATED IH
CONTROL ROON

AIIHL}?HCIATEO IH
COIITROL ROOII

ANNUttCIATEO Itl
CONTROL ROD}I

AI0IVNCIATED Itl
COtlTROL ROOtl

AIIIFJNCIATED IH
CONTROl ROOII

ttOHE

HO? IE

tlOHE

tlOtiE

HOtlE

tIOIIE

HOilf

HOilE

Z4-9.-HF 56361ARl

24-9.-CA 56371AR1

24-9. -CA 56381 AR1

ZEJS«PIIL 101A
CKT 14 FOR BRI'R
FAILS TO TRIP
OH OVERCVRRKNT

REAC BLDG
PERSOH AIRLOCK
ZKJC«DBRA1
ELECTRICAL FAULT

HVR UNIT CL
ZHV«UC412A
ELECTRICAL FAULT

ANNUNCIATED IH
COtlTROL ROOII

At0IVtICIATED Itl
COtlTROL ROOtl

AIIIFJIICIATEO IH
COtlTROL ROOtl

HOIIE

HOtlE

HONE

I I I I I I l
I41 I 3 I I 2 I t 1 I
I

~ FAILURE tlODKS AIID EFFKCTS A'tlAL'I'SIS I
I 600V EtlERGEttCY PO?IKR I
I I

J.O.12177 Ft}KA- 4-9 ~ SH ZO I



FTSK CO'llPCH'EtlT

IOEtlTIFIER
XXX'XXXXX XXXXXXXXX

COitPOtlEtlT At@
FAILLiRE l tCDE

XXXXXXXXXXXXXXXX

XXXX%XXXXXaaXXXXXX%XXXXXXX%WXXaaXXXXXXXXX%XXXXXXXXaaXXXXXXXXXXXXXXXXXXXXXaaXXXXXaaXXXaaXXXXXXXXXX
tlETllOO OF EFFECT ON SYSTEll OTtlER:, REt thRKS

FAILURE DETECTION
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

24-9.-CA 56391ARl

24-9.-Caa 56tl0)AR)

24-9.-CB 5641)ARl

24-9.-CB 5642)APl

Z4-9.-CB 55tl3)AR)

24-9.-CB 5644)AR)

24-9.-HC 5645)AR)

24-9. -CB 5646)ARl

24-9 -CB 5547)AR)

24-9.-CB 5648)AR)

24-9. -CB 56491AR)

aZEJSXFttL 10)A
CKT 19 FCR DRKR
FAILS TO TRIP
Otl OVERCURREtlT

2EJS<PtfL 101A
CKT 20 FOR QRKR
FAILS TO TRIP
CH OVERCURfiEtlT

HVR UHIT CLR
ZllVRxUC407h
ELECTRICAL FAULT

HVR UNIT CLR
ZttVR<LaC405
ELECTRICAL FAULT

HVR UilIT CLR
ZHVRxUC415A
ELECTRICAL FAUlT

HVR lRGT CLR
aZHVRXUC4078
ELECTRICAL FAULT

HVR LHIT CLR
Zt tVR xUC407C
ELECTRICAL FAiJLT

ZEJSxFtlL 103A
CKT 1 FDP. BRKP.
FAILS TO TRIP
ON OVERCURREHT

ZEJSxFtlL )03h
CKT 7 FDR BRKR
FAILS TO TRIP
ON OVERCURREtlT

ZEJSxPttL 103A
CKT 13 FCR BRKR
FAILS TO TRIP
CH OVERCURREtlT

ZEJS<PtlL 103A
CKT 2 FOR BRKR
FAILS TO TRIP
Otl OVERCURREtlT

AliliUtiCIATED IH
CONTROL ROOtl

AtttlUttCIATEO It)
COtlTROL ROOtl

AMTJttCIATED Itl
COtltROL ROOll

ANN'JttCIATED IH
COllTROL

ROOtl'tttiUNCIATEO

IN
CONTROL ROCtl

AtttlUNCIATED Itl
COtlTROL ROOtl

ANtFJHCIATED IH
CONTROL RCOll

htttFJHCIATED IH
CONTROL ROOll

Ata"FJhCIATEO Dl
COilTROL ROOll

ANttLattCIATEO Itl
CONTROL RCCtt

AtltlUttCIATED IN
COtlTROL ROOtl

tlONE

HCt IE

tlOilE

tlONE

HONE

ttCtlE

HCtlE

ItOtlE

HOllE

HOHE

NOtlE

I I I I I I I
I 4 I I3 I I 2 I I I I
I

FAILURE tlCDES AtlD EFFECTS AtlhLYSIS I
600V EttERGEttCY POllER I

I I
J.0.12177 FIIEA-24-9.5 SH 21 I



FTSH
?c?r?c?r?r?r?r?????r cc cr?? cr?r?!?r?r?f?? K %?? % ir?r?r?? % cr cr?r?? vi?r cr cr I?r?c?c cr cr?f?r cr?f % % c? v?r ir % c??? cr rr?c?c 4 cr?? cf?r?r )E?f?r %?c?r?c cc?? cc?r cr cr % cc i??r v???r cr c? ir?r?r cr cr 4 ir?r?r cr cr?ci c? ircr?r cr cr cr?r cc?r ir?c?r?? cr l( cr?r cr %?r?f?r

CettPCHENT CC:tPOt:Ettr AttD t!KTH D OF EFFECT OH SYSTEtt OTHER REIIARHS
IOENTIFXKR FAILURE HQDE FAILURE DETECTIOH
}fw % cr %?re? lE% ???r %?r 5 4?r?r?f 4?r?? 4 cc?t?? ?? rr cc I?r?r?? )fÃ rr I?r?r?r?r K %?r?r?re??r?r % ?r?r cr cr?? cr Ir 4?r?r ir?r?r cr %%?r?? cr?f?r?r???r?r?r?? cc?r?r?r?r?r?r 5?r ?r?r?r?r?r?r?r cr?r?r?r?r?f?r?r?c?r cr %?r?f %% ir?r?r

c.4-9 -HC 55501ARl

24-9. -CC 56511AP1

24-9. -CC 56521 AR1

Z4-9.-CC 56531hrtl

ZQ-9.-CC 555'llARl

24-9.-HE 55551AR1

24-9.-HD 55561ARl

24-9.-CC 56571ARl

24-9.-CC 55561AR1

24-9.-CC 56591ARl

ZEJSvPt4'03A
CKT 0 FD?t BRHR
FAILS TO TRIP
Otl OVERCURREtiT

HVR l.'tlIT CLR
ZttVR?cUCQOBA
ELKCIRICAL FAULT

HVR UNIT CLR
ZHVR<UC410A
ELECTRICAL FAULT

HVR UllIT CLR
Zl!VR?rCUCQIQA
ELECTRICAL FAULT

HVR UtiIT CLR
llttV??L?CQOBS
ELECTRICAL FAULT

HVR UNIT CLR
ZttVRxUCQllh
ELKCTPICAL FAULT

GTS FLT 1A
AIR HTR ZGTSxCttlh
ELKCTRICAL FALLT

ZEJS??PttL 104A
CHT 1 FO!? BRHR.
FAILS TO TRIP
Otl OVERCURREtlT

ZEJSxl tiL 10QA
CHT 7 FDR Bl'.ttrt
FAILS TO TRIP
CH OVERCURREIIT

ZEJS?(PttL 104A
CKT 13 FOR BRHR
FAILS TO TRIP
CH OVKRCURPEtlT

AHtc~itCIATED IN
CQIITRCL ROQ!l

Atttt~TICIATED Itl
COttTROL ROQll

AMiJcHCIATED Itl
CCHTROL ROCI1

At0FJttCIATED Itl
COt t TROL ROQt t

htN'JcCCIATED IN
CQ".ITROL ROQt1

ANtFJttCIATED Itl
COHTROL ROQtl

AtCiUttCIATEO IN
CCEtTROL ROQtl

Ate"iLQciCXATED IH
CCtiTROL RCQll

AlttFJHCIATKD IH
COtlTROL ROQll

AtDmtlCIATKO XN
CCtlTROL ROQtt

NQttE

ttQttE

IiQtlE

HONE

ttQtiE

tiQtiE

HCllK

NQtlE

tFJtlE

24-9.-CC 56601ARl ZEJS??PttL 10QA
CKT 2 FDR DRtiR
FAILS 70 TRIP
OH OVERCURREtlT

AtittUttCIATED IH
COtlTROL RQOtl

ttQttE

I I / KQFAILURE tlODES At?D EFFKCTS httALYSIS I

I I I I I I I I 600V EllKRGENCY POllER I

I 4 I I3 I I 2 I I 1 I I

I J.0.12177 FllKA- 4-9.5 SH 2







% % %% %% )f% ffIÃ %% aC 5 Yr % I)I % I% af ffltÃMaf ffX X Ã % % 4 % % 4 I% K )tIÃXX aa %'8 ai af af Ã4 aa af % % Kaf aa ai '%% 4 '%I X ff aa 4 af X XX af liaa % % % 4 % $ 4 aa % % aa I4 II% ÃKaf K K 4 iiÃ4 aa IIX ~ aa 4 4 % I4 % 4 % % 5 I% % 4 % % % X K %%

FTSK CGtiPO!iEttT CG! fFCtfEtiT AtiD 'lETHGO OF EFFECT GH SYSTEtl OTtlER REttAatKS

IDENTIFIER FAILLE ltODE FAILLiRiE DETECTION
%Vc%%aa%%%% %%%'KaaafaiXKX%%%aaliK %%%aa%%%aakÃ%%%%aa%8%%%lfÃ%aC %%%%'%%l(%%%ViXKKaaXXXaaafaa%YiXlf%4f%%KK'Kaf%%% KKai%%%%%Ãaa%%%%%%%XKKÃKK%%%

24-9.-CJ 52751ATl

24-9.-C J 52761AT1

24-9.-CJ 52771ATl

24-9.-0g 52781ATl

a.4-9 ~ DP 52791ATl

Z4-9.-C J 52801ATl

RBCLCH TO SFC
HXa A VALVE
ZCCPaatfOV14A
ELECTRICAL FAULT

RBCLCH FRGII SFC
HX A VALVE
ZCCPa,',fGV18A
ELECTRICAL FAULT

RDCLCH FRGll RCS
PLt tP lA CLRS V
ZCCPNttOVZZA
ELECTRICAL FAULT

RDCLCH TO RCS
Pt'.P lA CLRS V
ZCCP+ttGV93A
ELECTRICAL FAULT

RDCLCH TO RCS
PllP lA CLRS V
ZCCPaatfQY4A
ELEC'fRICAL FAUT

2EftSxf fCC103
EUS A CKT 3D
FDR BfftfR FAILS
TO TRIP Ct GC

AtL'FJttCIATED IN
COHTRGL ROGtl

AtitiJHCIATEO IH
COtlTROl ROJll

Al0iJNCIATED IH
CGtlTRCL ROGll

Af0FJ"fCIATED IN
COflTROL ROOtl

AtCF 'HCIATEO IH
CONTROL RODft

AtZiWiCIATED IH
COtiTROL ROD!i

HGti

HGtiE

HOfiE

Hot IE

ttQlfE

c,4 9 -CJ 5Z011ATl

24 9 ~ -CJ 5a.8a.lATl

Z4-9.-CJ 52031A'Tl

24-9.-Dft 5a.841AT1

c.EHSwtlCC103
BUS A CKT 4A
FOR DRKR FAILS
TO 'tRIP Gli OC

ZEK xtfCCI03
BUS A CKT 4B
FOP. BRKR FAILS
'fO TRIP CH OC

ZEttS)itlCC103
BUS A CKT 4C
FDR BKRK FAILS
TO TRIP OH GC

ZEtlSKt!CC103
BUS A CKT 4D
FOR DRliR FAILS
TO TRIP OH OC

At0fL'ffCIATED IH
CONTROL ROOll

AtnfLmIATEO IN
COlfTROL ROGtt

AtM!HCIATED IN
COtiTROL RCOll

AtftFJffCIATED Iti
COtfTROL ROOtl

HGtiE

tfOHE

HotIE

HGHE

I WFAILUiiE tlGOES A'lfO EFFECl'S ANALYSIS l
1 I I I I I I I 600V Et!ERGEHCY POlaER

l4l l3 I I 2 1 I I I I
I J.O.l 177 FtlFA-24-9.5 SH 25











Hi% %% X 5 K |c % cc K K%% )f % Ã cc X ci ic ic cc IÃIH% 4f '% 5 ci % % X % liiK KiIIIH )i ii% K Ki'c% IIÃI% Yi>Icc tc I% 5 0 YIiiic 0 cc cc 4 K '0 % ci 0 K i!iicc % 4 cfI ii!4f % Ic!4I 5 c! 'K K KI4 Ki Vi ci < % Vi
cilia

ci cf 'Y ic I0 W I4 4 yX5 5 % g )iig g
FTSII COtIFO IEiNT CC: OtlEI'lT Atio tIETIIOD CF EF F ECT Otl SYSTEtl OTHER RBIARI<S

IOEtlTIFIEP. FAILURE t!ODE FAILURE DETECTION
I<!flsv%%% KKKKXXVXXXc!%%".X% KHic%4f%%%%H%%)EKKXK)fKK%lf Klfklcc%%%ÃlfHKKKRiiK%%%%%)fKKKiiKVX.'fkÃ%%KKKVVKiilwxxxct}fKHKKwwqwgww

24-9.-CD 53Z51ATl

24-9. -CD 53Z61ATl

24-9.-DZ 53271AT1

DSL GEH 1 JN HTR
ZEGT<CII4
ELECTRICAL FAl.'LT

OSL GEH 1 LUBE
OIL CIRC PtlP
ZEGoiiPIA
ELECTR ICAL F AULT

DSL GEN 1 AIR
cctlrREssoR
ZEGAicCZA
ELECTRICAL FAULT

AICILNiCIATED IH
corllroL Roo:I

AIIIFJIICIATED IN
COISIROL Rooll

AICF.cHCIATED Itl
COHTROL ROCII

tloiIE

NQIIE

HotIE

24-9. CD 53Z01ATl ZEIISxtICC103
BUS A CHT 10D
FO'2 BRKR FAILS
TO TRIP ON OC

Atilt!PICIATCO Itl
Coll IROL ROOII

tlOHE

24-9. -CO 53291ATl

24-9. -CO 53301AT1

24-9. -CO 53311AT1

c.4-9. -OZ 53321ATl

Z4-9.-AL 50921AUl

ZEHSwt, C103
BUS A CI<T ICC
FOR BRVR FAILS
TO TP.IP ON OC

ZEHSiilICC103
DUS A CHT 10O
FDR BRI(R FAILS
TO TRIP Otl OC

,i. DIGvit ICC103
OUS A CI(T 10E
FOR BrltR FAILS
TO TRIP ON OC

ZEHSxtICC103
BUS A CRT 10F
FDit BRHP. FAILS
TO TRIP CN OC

ZEIIS3(IICC103
BUS C CltT ZZA
STARTER FAILS
TO TRIP OH CC

AtrlL'IICIATEO IH
CotlTROL Rooll

AIRFJttiIATED IH
COIITRi.L Root l

Attti"'HCIATED Itl
CCtllROL Rooll

AIIIPJttcIATED IH
CONTROL ROOII

AMiLNCIATED IH
COIITROL Rootl

IIOHE

ttotlE

HCHE

tiotlE

tIOIIE

24-9.-AL
c.4-9.-CH

50901AUl c. EIIS>l ICC103
BUS C CHT c.ZA
FOR Brcl<R FAILS
TO TRIP OH OC

AtttiUIICIATEO IH
CONTROL ROOI'I

HO:IE

I I I I I I I
I4 I I3 I I 2 I I I I
I

IFAILURE NODES AITI EFFECTS AIIALYSIS
I 600V EIIERGEHCY POllER I
I I

J.O.12177 FLEA 24-9.5 Sll 30 I
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FTSK COIIPOHEHT COtQ}QIIEHT AHD t!ETHQD OF EFFECT OH SYSTEII OTHER REIIARKS

IDENTIFIER FAILURE IIQDE FAILURE DETECTIOH
}}ii}i}}}f}}}}}}}}}}}c}}W}}}f}}}}}}}}}}}}}}}}}}}f}}}}}}}}}i}f}}}}}}}}}}}}}f}}}}}}}}}}}}}c}}}}}}}}}}}}}}}f}}}}}}}}}}}}}}}c}}}c}c}}}f}f}}}}}}}}}}}}}}}f}}}}}}}}}}}}}}i}}}}}}}

ZR-9.-ED 53431AUl

24-9. «EC 53441AUl

24-9.-Ctl 53451AUl

24-9 -CN 53461AUl

24-9 ~ -CN 53471AU1

24-9.-CH 53481AUl

ZR-9.-EB 53491AU1

c.4-9 ~ EA 53501AUl

ZR-9. -Ctl 53511AUl

24 9 ~ CH 535c.lAUl

ZEUS}}l!CC103
BUS C CKT 17D
FOR BRKR FAILS
TO TPIP OH OC

ZEHS}}IICC103
BUS C CKT 188
FDR BRKR FAILS
TO TPIP ON OC

RHR IIX A FLOH
TO SUPPR POOL V
ZRHS}}HQV37A
ELECTRICAL FAULT

RHS SHUTDQH}I CLG
INJECTION V
ZRHS}}IIQVRea
ELECTRICAL FAULT

RHR HX A StlELL
SIDE BYPASS V
ZRHSxtlQVBA
ELECTRICAL FAULT

RHR HX A SHELL
SIDE IttLET V
ZRHS}i!IQV9A
ELECTRICAL FAULT

RHR HX A SHELL
SIDE OU'TLET V
ZRHS}}IIQVIZA
ELECTRICAL FAULT

RHR REAC COHTtltlT
SPRAY V
ZRHSi}1!QV15A
ELECTRICAL FAULT

c. EH 8}}IICC103
BUS C CtiT 18C
FOR BRKR FAILS
TO TRIP OH OC

c. EHS}it!CC103
BUS C CKT 18D
FDR BRKR FAILS
TO TRIP ON OC

AIIIIUHCIATED IH
COilTROL ROQH

AtCFJ!tCIATEO Iti
COIITROL ROQtl

AIWRICIATED IN
COtlTROL ROD!I

AIIIIUHCIATED IN
COtiTROL ROOtl

AHIIL'ttCIATED IN
CONTROL ROOH

AIKUIICIATEO IH
COtlTROL ROQH

AIIIIUHCIATED IN
COilTROL RQQtl

AIDIUiiCIATED Itl
CQsITROL ROD!I

AIRFJHCIATED It)
CONTROL ROQtl

AtttFJtICIATED IN
CONTROL }TOO!I

HQtiE

tiQtlE

ttQtIE

tmtiE

HQtlE

HONE

HOIIE

HOIIE

ttQtIE

ttQtiE

I / QFAILLVE IIQDES At!D EFFECTS AIIALYSIS
I I I I I I I I 600V EIIERGEtlCY PQIIER l
IRI I31 IZI IXI I l
I J.O.12177 FI!EA- 4-9.5 SH 32























% )c X lfMct K%%%% M%% % % H 0 Ã% % I'K )))! % )t )! )! )f% K%Ã% '%f )!% )! )!)! )! )!4 % % Ã K% W % I)! 0 Ã )!)t% t!5 )!X% N 0 K Ã '% IKXI% I%% KVr% K % )t K%%% M%X% K llK )fK %% I% K%XIXi!%% %% Ã kf% X ltX R X% K )! 0 X%IXK%

FTSK COt)PCt)EtlT CO))PCHEHT AtiD ) IKTHOD OF EFFECT ON STSTEtl OTHER REl)ARKS
IDENTIFIER FAILURE k)ODE FAILURE DETECTION

%%%%KKK)) KK%%%%%%% %KXKXWXX)!)!KXRK)!K %%XNKXW%XX%X%KKNK%X%Ã%%% 4$ %ÃXccilfKKXWXKKKlfX%%XW)tÃ)!%%%%Ã%lfi%%%%.%%5%%%%%%X)cÃ%%%%%%%%%%%%%%

24-9.-HN 57181AV1

24-9."-HN 57191AV1'-

24-9;-HQ 57201AVI "

24-9. -HP 57211AV1

24-9.-EX'72Z1AVI

24-9.-EX 57231AVl

ZEJS>PtiL 3048
CKT 13 FOR DRKR
FAILS TO TRIP
Otl OVERCURRKHT

ZEJSNPtiT. 3048
CKT 19 FOR BRl!R
FAILS TO TRIP
OH OVERCURREI)T

2EJSxP))L 3048
CKT 2 FOR BRKR
FAILS TO TRIP
ON OVERCURREtlT

ZEJSxPt)L 3048
CKT 8 FOR BRKR
FAILS TO TRIP
Otl OVERCURRKtlT

HVR Ut)IT CLR
2)IVR<UC411C
ELECTRICAL FAI.'LT

GTS FLT 18
AIR HTR ZGTSxCHID
ELECTRICAL FAULT

At0)U))CIATED Itl
CONTROL ROOtl

Atf)U)CIATED IN
CONTROL ROO) l

AHHUtCIATED IN
CCt)TROL ROOt)

AHHUtCIATED IN
COilTROL ROO)l

Attt)L4CIATED IH
COt)TROL ROD)l

AtNCIATED IH
CCHTROL ROO) I

ttONE

ttOtlE

HONE,.

t)O)lE

HOt)E

24 9 ~ EX 57c.41AVl

24-9 -KX 57251AVl

24-9.-EP 58491AVl

24-9. -AL 50931Alll

ZEJSxPt)L 3048
CKT 14 FDR.BRKR
FAILS TO =TRIP
OH OVERCURREHT

ZEJSxP))L 3048
CKT 20 FDR BRKR
FAILS TO TRIP
ON OVERCUciRENT

SVCE HTR TO
SFC HX'V
ZShPx)!OV178
KLECTRICAL FAULT

ZEHSK)!CC302
BUS O CKT 14C
STARTER FAILS
TO TRIP ON OC

At)HUHCIATED IN
CONTROL ROCH

ANtlUtCIATED IN
CONTROL ROOt!

Aht)UHCIATED IN
CONTROL. ROO)l

AN%!tCIATED IN
CONTROL ROON

t)O)!E

NOtiK

HOt)K

t)Ot)E

I I I I )'I I
14l I31 I 2 I lII
I

4FAILURE ))QDES A)ID EFFECTS ANALYSIS I
l 600V El)ERGEHCY POllER I-.

I I
J.O.12177 FHEA- 4-9.5- SH 4 t
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FTSK CO}!POHEHT CCtlPOtlEHT AltD llETHOD OF EFFECT ON SYSTEll OTHER REllARHS

IDEtlTIFIER FAILURE t!QDE FAILURE DETECTION
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24-9. -BG 50941Alll ZEHS}}t}CC302
BUS D CKT 150
STARTER FAILS
TO TRIP Otl OC

Atttt'JttCIATED IH
COtlTROL RCOll

HOtlE

24-9. -BF 50951AH1 ZEHS}}t!CC302
*

BUS 0 CHT 14A
STARTER FAILS
TO TRIP Otl OC

AtttFJttCIATED IN
COtlTROL ROOll

tie}(E

c.4-9.-AL
24-9.-EU

24-9.-86
c.4-9.-EU

24-9.-8F
24-9.-6C

50991AHl

51001AH1

51011AH1

ZEHS}}ttCC302
BL'S D CKT 14C
FDR BRHR FAILS
TO TRIP OH OC

ZEHS}'t!CC302
BUS 0 CKT 15D
FDR DRHR FAILS
TO TRIP Oti OC

ZKHS}}tlCC302
BUS D CKT 14A
F DR BRHR FAILS
TO TRIP'ON OC

At0P 7iCIATED IN
COllTROL RCO} t

Ati!tUtt IATED IH
CONTROL ROOtl

AHttUtiCIATED IH
COtlTROL ROOll

ttOtlE

ttQttE

tiOHE

24-9.-8 51021AH1 ZEHS}}1tCC302
BUS 0 CKT 148
STARTER FAILS
TO TPIP OH OC

AtDtUttCIATED IN
COtiTROL ROOll

HONK

24-9. -8 51031AH1

24»9.-8 51041AttI

ZEHSmttCC302
BUS 0 CHT lc.D

-STARTER FAILS
TO TRIP Oti OC

ZEHS}ittCC302
BUS D CHT 1 A
STAPTER FAILS
TO TRIP OH OC

Ah7il4iCIATED Iti
CONTROL ROOtt

Attttl}tiCIATEDItl
CONTROL ROOll

tiOHE

tlCtiE

24-9.-8
c.4-9.-ET

24-9.-8
24-9.-GB

51051 AH1

51061Atil

ZEHS}}ttCC302
BUS 0 CKT 148
FOR BRKR FAILS
TO TRIP Otl OC

ZEHS}}t!CC302
BVS 0 CKT 128
FOR BRhR FAILS
TO TRIP Oil OC

AttttLttCIATED Itl
COtlTROL ROO!l

At0tUtiCIATED Itl
CO!ItROL ROOll

HO}IE

ttOttE

I I I I I I I
!4 I I3 I I 2 I I I I
I
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FTStt COtPOtlEtiT COtlPCtlEHT AttD IIETHOD OF EFFECT Otl SYSTEll OTIIER REltARttS
IDEtlTIFIER FAILURE klODE FAILURE DETECTION
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24-9.-GL 55231AXl

24-9.-FD 55241AX1

24-9.-FD 55251AXl

Z4-9.-FD 55Z61AXl

24-9.-GF 55271AXl

24-9 'GK 55281AXl

ZEHS??ttCC303
BUS 8 CRT 3C
FOR BRh7t FAILS
TO TRIP CH CC

CONT BLDG CttLD
COttD ltTR PtfP
2 S) tP?iP 28
ELECTRICAL FAULT

RDCLCIl TO SFC
HX 8 V
ZCCPItlQV148
ELECTRICAL FAULT

RBCLCll FPH RCS
PltP 18 CLRS V
ZCCP+ttOVZZB
ELECTRICAL FAULT

RBCLCll TO RCS
PltP 18 CLRS V
ZCCP??ttQV938
El.ECTRICL FAULT

RDCLCll FROll RCS
PllP 18 CLR ISOL V
ZCCPxllOV21A
ELEC FAULT

At0t'JHCIATED IN
CONTROL ROOtl

AttttUttCIATED Itl
COtlTROL ROOll

AHNUHCIATED IH
COHTROL ROOll

At0tUHCIATED IN
COHTROL RCOll

AHtRlltCIATED IN
CONTROL ROOll

Ah7tdiiCIATEO IH
COHTROL ROOll

ttOttE

HQHE

HONE

HONE

HOtlE

ttONE

24-9.-FD 55291AXl

Z4-9 'FD 55301AXl

24-9.-FD 55311AX1

2EHS?? t tCC303 ~

BUS 8 CKT 3D
FOR BRHR FAILS
TO TRIP OH OC

ZEIIS?? t tCC303
8'JS 8 CttT 4A
FDR BRHR FAILS
TO TRIP ON OC

ZEHS??ttCC303
EUS 8 CKT 48
FOR BRttR FAILS
TO TRIP ON OC

Al0IUttCIATED IN
CONTROL ROOtl

AtttlUttCIATED IH
COHTROl. ROON

AttNUhCIATED It)
COHTROL ROOll

ttOttE

HOtlE

ttONE

24-9. -FO 55321AXl 2EtlS??t ICC303
BUS 8 CHT 4C
FDR BRtlR FAILS
TO TRIP ON OC

At0tUttCIATEO IN
COtlTROL ROON

I I ( I [ I I

14I .13I IZI III
I
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FTSK COlfPOtiENT CCltPOtlENT AND ttETHOD OF EFFECT CN SYSTElt OTIIER REIIARKS
IDENTIFIER FAILURE llODE FAILURE DETECTION

%%%)fKXK%5%%%%%%% WNKKÃ%%%%%??%%?c?c?cÃ%%?c%%%% %%%%%%%%%lfKW)fKKXX?cKKKXXKXXKKXKKKÃ%%%%%%X?cKÃÃ'%%%%%%%%%%4f%%%%%%%

24-9.-GF 55331AX1

Z4-9. -FC 55341AXl

c.4-9.-FC 55351AXl

24-9.-FC 55361AXil

ZKNSx!tCC303
BUS 8 CKT 4D
FDR BRKR FAILS
TO TRIP Otl OC

SlitGR FLOOR
SPLY AIR FAN
ZtlVC<Ftil18
ELECTRICAL FAULT

RQCLCW TO DII
CLRS ISOL V
ZCCPxt tOVIZZ
ELECTRICAL FAULT

RBCLCli FROtl RCS
PltP 18 CLR ISCL V
ZCCP KittOV218
ELEC FAULT

AtttmttCIATKO IH
COttTROL ROOll

AtttF'HCIATED IN
COtlTROL P.OOH

AtttFJttCIATED Iti
COtlTROL ROON

AttttL?ttCIATED IH
COtiTROL ROON

ttOttE

HONE

HOH

HDt??E

c.4-9.-FC 55371AXl RKttOTE SIIUTDOIFH Rtl At0tUHCIATEO IH
A?C UNIT COtiTROL ROOll
ZHVCNACU38
ELECTRICAL FAULT

HOtlE

24-9. -GH 55381AXl

24-9.-GG 55391AXl

24-9.-FC 55401AX1

24-9.-FC 55411AXl

24-9.-GH 55421AXl

RLY Rtl A>C FAtl
ZttVC?cACU 28
ELECTRICAL FAULT

CatrrROL R:t
A?C FAH
Zt tVC?? ACU18
ELECTRICAL FAULT

ZEHSxttCC303
BUS 8 CKT 6A
FDR BRVLR FAILS
TO TRIP OH OC

ZENSxttCC303
BUS 8 CNT 68
FDR BRttR FAILS
TO TRIP ON OC

ZENSlt tCC303
BUS 8 CHT 6C
FDR BRHR FAILS
TO TRIP Oti OC

AtlttUHCIATEO IH
CO"ITROL ROO? I

At?7tt.WCIATED Iti
CONTROL ROOtl

At0tUttCIAYKD IN
COitTROL ROOlt

AMFJttCIATED IH
COtiTROL ROOtl

AttttUttCIATKD Iti
CONTROL ROOll

ttOHE

tlONE

tlONE

tiOtlE

tt0tlE

I QFAILURE NODES Al'D EFFECTS AtlALYSIS I
I I I I I I I QgP I 600V EllERiGENCY POllER I
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F TSK CO» IP CISE HT
ZOEIITIFIER
3( %»c W K KÃ4 )t

COiIPOIIEtlT At(9
FAILURE NODE

%%%%ÃKXKÃ»cXXKKV!f

IIliÃ % 3f 1 0 K% % K 4 %% KItl »C Ã»C % K IfH»IK I»C»C I)fYX)t )fX )fIXK4 )f% Ã K YIH%% II'»r KK K %IK )f4 K M X XIAK Ã If»fI%»C 0IIfI% 4 K% }f0»C K»»% % %%
IIETHOD OF EFFKCT OH SYSTEII OTIIKR P. El IARKS

FAILl.'RE DETECTIO'tl
HWKXXXKX»cXXXXXNNXXXK)f5')tK'%%K%'K%'%%1fKKXXXKlfÃ%%!fK»c%%%%%ÃKKKlfli%% KKKKX»»KXKNKXX|cNX'%)fKKXKX}fÃ%

24-9.-FB 55531AXl

24-9. -GI< 55541AX1

24-9. -GJ 55551 AXl

2ENSWIICC303
BUS 0 CHT 8A
FDR BRKR FAILS
TO TRIP Otl CC

2EKS»cl!CC303
BUS 0 CKT 8C
FOiR BWKR FAILS
TO TRIP OH OC

EKIISIIICC303
BUS B CKT 8E
FDP. BRKR FAILS
TO TRIP ON CC

At»7IUICIATEO IH
CONTROL ROON

AIIHL»CIATKD Ztl
CONTROL ROOtl

AtttrJICIATKD IH
COHtPOL ROQtl

HOi IE

ttOHE

t tOtlE

c.4-9.-EZ 55561AX1

24-9.-EZ 55571AX1

N-9 'EZ 55561AXl

24-9 -EZ 55591AXl

N-9.-GP 55601AXl

N-9. -GN 556 11AX1

N-9 ~ -EZ 55621AXl

C)IILLER COHPR
AUI» OIL PIIP
ENVKWCHL1 0 ( 3 )
ELECTRICAL FA'JLT

DSL GEH 3
JH CIRC FIIP
ZEGS<P10
ELECTRICAL FAULT

DSL GEH 3
GEH SPACE HTR
CEGS»'H3
ELECTRICAL FAULT

DSL GEN 3
LUBE OIL NTR
2EGT>CN3
ELECTRICAL FA'JLT

DSL GEH 3 Jll NTR
2EGT+CH5
ELECTRICAL FAULT

OSL GEtl 3
LUBE OIL CIRC
PIIP 2EGO>PIB
ELECTRICAL FAIF T

EEHSKIICC303
BUS B CKT 6F
FOR BRIIR FAILS
TO TRIP ON OC

AII:FJICIATED Itl
COtlTROL ROOII

AtltFJNCIATED IH
COHTROL ROON

AtDFJHCIATED ZH
COIITROL ROQII

AMIUICZATED IH
COIITROL ROOIl

kt0iUIICIATED ZH
COilTROL RCOtl

AI0IL4CIATED itl
COHTROL RCOll

ANINiCIATED Ztl
COiNTROL ROOII

tlOiNE

IIOtlE

tlOtlE

IIOHE

IIOIIE

tlQtlE

HOtlE

I I I ( I I
14I I3l IZl lll
I
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FTSK COtfPCtiENT
IDENTIFIER

CO! fFOtlEHT AtiD
FAILL'RE tfODE

KXWXWKlfKWXXiKWKKX

XXXXWKKWWXWKX%WKXKXKXWXKWKKXiWKWXKKWXiWKKKWKXKlfKKWKXXXWXKWKKKKKKWWXXWXKKWWXKKKKKlfXWKKXXXXWKKK
l!ETHOD OF EFFECT OH SYSTEtf OTHER RElfAPliS

FAILURE DETECTIOti
XKKKXWXKXKWKWXXKKWKKKKKKXKWKKWKXWWKKXKKKKWKKWKKWXXKKXXKXWXXKKXWKKXWKWKWXWifKXXKKWKKWXXX

24-9.-EY 57791AXl

24-9. -GQ 57001AXil

24-9.-FD 58501AXl

24-9.-AL 50901AYl

24-9.-AL 50911AY1

ZEllSxlfCC303
BUS 8 CHT 1ZE
FDR DRliR FAILS
70 TRIP CN OC

ZEk!SxtlCC303
BUS 8 CKT lZF
F DR BR KR FAILS
TO TRIP OH OC

RBCLCH FROtl SFC
HX 8 V
ZCCP xl!OV108
ELECTRICAL FAULT

2ENSxtlCC303
BUS D Cl!T c.OD

STARTER FAILS
TO TPIP OH OC

2EHSKt!CC303
BUS D CtfT c.lC
STARTER FAILS
TO TRIP OH OC

AtCfliffCIATED IH
CONTROL ROCH

AtftfUtfCIATED It)
COI!TROL RCOll

AhtFJffCIATED IH
COtiTROL ROOt'l

AtftfU<iCIATED Itl
COtiTROL ROCil

AtftfUtiCIATED IN
CONTROL ROOll

NONE

NONE

HOtiE

NONE

24-9.-AL
c.4-9.-Fli

c.4-9. -AL
c,4-9.-GT

50961AY1

50971AY1

2EHSwlfCC303
BUS D CHT 200
FDR DRKR FAILS
TO TRIP Oti OC

ZEHSKl!CC303
BUS D CliT 21C
FDR BRliR FAILS
TO TRIP Oti OC

At0!LfNCIATEO Itl
CONTROL ROCtl

At4VJNCIATEO IH
CONTROL ROOll

tiONE

ttOtiE

24-9. -FG 55711AYl

24-9.-FG 55721AYl

c.4-9. -FG 55731AYl

RIIR 8 STEAll
LINE ISOL V
c.RHSKlfOV228
ELECTRICAL FAULT

RllR 8 STEAN
LINE ISOL V
ZRHSxffOV238
KLECTRICAL FAULT

RHR It!JKCTIOtf V
a.RHSKHOVZ48
ELECTRICAL FAULT

At!HUt!CIATED IN
CONTROI ROOtl

AtftlLtiCIATED IH
CONTROL Roof!

AtfNUtfCIATED IH
CONTROL ROON

NOtlE

HOHE

HOtlE

I I I I I I I I
l4l l3l IZI lil
I
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FTSH COiePCt)EHT CO)IPOt)EtIT AtiD ))ETHOO OF EFFECT OH SYSTEtl OTHER RE)IAR))S
IDEtlTIFIER FAILURE l)ODE FAILURE DETECTIO."I
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c.4-9 -FG 55741AYl

24-9.-GH 55751AY1

N-9.-GV 55761AYl

24-9. -Fu 55771AY1

Z4-9. -FG 55701AYl

24-9.»FG 55001AYl

24-9.-FG 53791AY1

RHR HX 9 FLOH
TO RC1C V
ZRHS?it)OV329
ELECTRICAL FAULT

RHR REAC CONT)l'IT
SPRAY V
ZRHSi?HOV259
ELECTRICAL FAULT

RHR 8 SUPPR POOL
SPRAY V
ZRHS>t!OV338
ELECTRICAL FAULT

ZEHS??)!CC303
BUS D CKT 14A
FOR DRKR FAILS
TO TRIP CH OC

ZEHS??IICC303
BUS D CKT 148
FDR BKRVi FAILS
TO TRIP ON OC

ZEHS??)!CC303
BUS D CKT 14C
FDR BRKR FAILS
TO TRIP ON OC

ZEHS??I!CC303
BUS 9 CKT ISA
FDR BRKR FAILS"
TO TRIP ON OC

AtWJ)ICIATED Itl
COt)TROL ROO)l

At)t)Ut)CIATED IH
CONTROL ROO)l

AN)IUt)CIATED Itl
CO'ITROL ROO'I

ANNJHCIATED IH
CONTROL ROON

Atl)IUIICIATED IH
CONTROL ROOII

AtCIUHCIATED IN
COHTROI. ROO)l

At0)U)ICIATED IH
CONTROL ROOlt

ttONE

IIOHE

ttOI)E

tIOt)E

HOHE

t tOHE

t)Ot)E

N-9.-GH 55011AYl ZEHS??) ICC303
BUS D CKT 14D
FDR BRKR FAILS
TO TRIP ON OC

AHHUttCIATED Itl
COtITROL ROO)l

HOt)E

24-9.-GV 55021AYl ZEHS??)lCC303 AHHU)ICIATED IH
BUS 9 CHT 159 COt)TROL ROOII
FDR BRKR
FAILS TO TPIP OH 0

NOtlE

24-9.-F J 55031AYl RHR HX 8 FLOH
TO SUPFR POOL V
ZRHSi?)lDV379
ELECTRICAL FAULT

Ati7ilJNCIATED IH
COHTROI. ROO)1

HONE

I ZI.FAILURE NODES Al)D EFFECTS ANALYSIS
I I I I I I I I 600V EHERGEt)CY POIIER
IRI 13l I 2 I Ill I
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FTSI( COtfPC:IEtfT CCt!PCtfEtfT AtiD I'ETIICD OF EFFECT OH SYSTEtl OTHER REIIARIIS

IDENTIFIER FAILURE IICDE FAILURE DETECTICtf
%%%%%viffff %fc?cf?%%%%% ffYcÃ%%%Ãx%%%%)fÃKK 4?c%%%%%KffKfcÃ?cVÃKifffcxK?f%%% %%%%?fly%)f%?c%%%%%%?c%%%?c%%%ilfxKxviÃxKKlf% ff?fKf??f?fxhxÃxxffv?%%)fÃ%%%%%%%%

24-9.-F J 55841AYl

ZR-9.-FJ 55851AY1

"c.R 9 FJ 55861AY1

c.R-9.-GS 55871AYl

24-9. -GR 55801AYl

ZR-9. -FJ 55891AY1

24-9.-FJ 55901AY1

RHR SHUTDCIQI CLG
INJECTION V

RHS??I?0"408
ELECTRICAL FAULT

RHP. HS B SHELL
SIDE BYPASS V
ZRHS? IIDVOB
ELECTRICAL FAULT

4

RHR HX B SHELL
SIDE IlfLET V
ZRHS>t!CV9B
ELECTRICAL FAULT

R'lR Itt? B SHELL
SIDE OUTLET V
ZPHSwt IQVIZB
ELECTRICAL FAIP T

RHR REAC CCtlTI?tlT
SPRAY V
c.FHS? IIOV158
ELECTRICAL FAULT

ZEHSxt!CC303
BUS D CKT 15C
FDW BRKR FAILS
TO TRIP OH CC

ZEHSf?IICC303
BUS D CIA 15D
FOR BRKR FAILS
TO TRIP Oif OC

AtltÃffCIATED Itf
COtlTROL ROCtl

At?7$HCIATED IH
CONTRCL RCCII

AtftFv'lfCIATED Itf
CCtfTROL ROCtl

ANIUIICIATEO Itt
CONTROL ROCII

AIINUhCIATED Itl
COIITROL ROCII

Atf?IUIICIATED Itf
COtllROL ROCII

AIIIFJIICIATED IN
CONTROL ROOII

hOtfE

tfOilE

tfCt?E

IIQtfE

hCIIE

HCtfE

tICHE

24-9.-FJ 55911AY1

24-9.-FJ 559ZlAYl

c.R-9 GS 55931AY1

ZEHSxf!CC303
BUS D CKT 16A
FOR BRIfR FAILS
TO TRIP CH CC

ZEUS<I!CC303
BUS D CKT 16B
FOR BRIIR FAILS
TO TRIP OH OC

ZEHSxtfCC303
BUS D CKT 16C
FDR BRKR -FAILS
TO TRIP OH OC

AtftfL'tfCIATED Itl
COtlTROL ROOII

AIIIFJIICIATED It(
CCtlTROL ROOlt

AIIIIUHCIATED ltl
COHTRCL RCCII

HOtlE

NOHE

HOHE

I I I f
'

I I I
IR I I 3 I I -I I II
I
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FTSK CO))PONE)IT COKPC) lE)Cl'ho llETHQD OF EFFECT OH - SYSTE)I OTHER REl)ARKS

IOEtiTIFIER FAILURE ))QDE FAILURE DETECTIOti
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24-9.-GR 55941AYl

24-9.-FF 55951AY1

24-9.-FF 55961AYl

24-9.-FF 55971AYl

24 9 ~ FF 5598)AYl

24-9.-GY 55991AY1

24-9.-GX 56001AY1

24-9.-FF 56011AY1

24-9.-FF 56021AY1

24-9. -FF 56031AY1

BE)IS }}))CC303
,OUS 0 CKT 16D

FDR B4KR FAILS
TO TRIP Oti OC

RllP, PUllP B
.SUCTIOti V

ZRHSxt )OVID
ELECTRICAL FAULT

RIIR SUCT S)lUTDQ)DI
- CLG V ZFi))S}}))OVZB

ELECTRICAL FAUl.T

RllR PtlP l)Itl FL
TO SUPPR POOL V
ZPHSiit)QV4O
ELECTRICAL FAULT

RHP. PIIP )lIH FL
To SUPFR POOL V
ZR)is}'t)OV4C
ELECTRIC FAULT

RHR SVCE IITR
, CROSS TIE V

2Rl)Sx) fQV115
,'ELECTRICAL FAULT

RHR SVCE llTR
CROSS TIE V
ZR)ls }})loV116
ELECTPICAL FAULT

ZEHS}}!!CC303
DUS 0 CKT 17A
FOR BRKR FAILS
TO TRIP OH OC

ZE)IS}'t)CC303
BUS D CKT 17B
FDR ORKR FAILS
TO TRIP OH OC

ZEHS}}))CC303
BUS 0 CKT 17C
FOR BRKR FAILS
To TRIP ON OC

AM)U))CIATEO IH
CotlTROL Root'I

A)CiUNCIATED IN
CotiTROL Rooll

AtoiL}tiCIATEDIti
CONTROL ROG)l

A)W.'1)CIATED Iti
CotiTROL ROQ! I

AM)U))CIATED IN
CONTROL Rooll

AM)L}tiCIATEDIt]
CotlTROL Rooll

AtitiU))CIATED Iti
COtiTROL ROO) I

AMIUiiCIATEDIti
CONTROL Root)

A)ill.}iiCIATEDItl
CONTROL ROQ)I

At)i)U))CIATEO IN
COHTRQL ROQ)l

hot)E

tlotlE

HQHE

tiQHE

HONE

tlol)E

tiot)E

HotlE

HONE

-t)QNE

I

I I I I l I I

14 I 131 I 2 I ill 4
I
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FTSK COttPOHEliT COt!PONEttT AtiO tIETHOD OF EFFECT Oli SYSTEll OTHEP. REt!ARKS
IDENTIFIER FAILLRE t'iOOE FAILli?E DETECTIOti
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24-9. -AD 58105021

24-9.-AE 58235021

24»9.-AE 58Z45021

24-9.-AD 50255021

24-9.-AD 58265021

24-9.-AR 50235031

24-9.-AR 50245031

24-9.-AR 50255031

24-9. -AR 50265031

24-9.-AX 50Z75031

c.4 9 ~ AX 50c.05031

50i51 2EJSA05
PHASE 3
TItlE CONTACT S1
FAILS CLOSED

SI-cZE JSA05
PHASE 2
COIL ENERGIZED
BY A SHORT

SI-2E JSA05
PttASE 2
HO COttTACT
FAILS CLOSED

SI-ZEJSA05
PHAiSE 3
ti0 COttTACT
FAILS CLOSED

SI-ZEJSA05
PHASE 3
COIL EtiERGIZED
BY A SHORT

ZEJSIACB 103 1
52 TC TRIP COIL
EH BY SHORT

86-2EJSY03
COiiTACT 1C
FAIL CLOSED

1-2EJSY03
OPEPATOR ERROR

1-ZEJSY03
CCNTACT 3
FAIL CLOSED

50G»2EJSB03
GliD OC RELAY
CONTACT 1
FAIL CLOSED

50G-ZEJSD03
GtiD CC RELAY
FAILS EHERGIZED

AtQtcJtiCIATED It(
COtiTROL POCM

AtitiJNCIATED IH
CONTROL ROOtl

AHttUtlCIATED IN
CONTROL ROOll

At0c?ttiCIATED Iti
COtiTROL ROCtl

At0tttt?CIATED IH
COtiTROL ROQll

AtM.'HCIATED IN
CCtiTROL Rootl

AtCititiCIATED It(
CONTROL ROOM

AICatt(CIATED IN
COiiTROL ROCll

AtttQHCIATED Iti
CONTROL ROCll

AtticJt?CIATED IH
CONTROL ROOtl

AtitiUtiCIATED Iti
CONTROL ROOtl

LOSS OF DIV I 600V STAttDBY VOLTAGE

LOSS OF DIV I 600V STAN)BY VOLTAGE

LOSS OF DIV I 600V STAttDBY VOLTAGE

LOSS OF DIV I 600V STANDBY VOLTAGE

LOSS OF DIV I 600V STAtlOBY VOLTAGE

LOSS OF DIV II 600V STAtiDBY VOLTAGE

LOSS OF DIV II 600V STAtiDBY VOLTAGE

LCSS OF DIV II 600V STAtGBY VOLTAGE

LOSS OF DIV II 600V STAhDBY VOLTAGE

LOSS OF DIV II 600V STAtiDDY VOLTAGE

LOSS OF DIV II 600V STAtiDBY VOLTAGE

II I I I I I
14 I I3 I I 2 I I I I

I

4FAILURE HCDES AHD EFFECTS AHALYSIS I
I 600V EtlERGEtiCY POliER I

I
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FTStt COllPOllEHT COllPOtlEtlT AltO llETHOO OF EFFECT ON SYSTEll OTllER REttARttS

IOEtlTIFIER FAILURE llOOE FAILURE DETECTIOH
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24-9.-AX 50295031

24-9.-BA 50425031

24-9.-BA 50435031

24-9.-AY 50445031

24-9.-AY 50455031

24-9.-AZ 50505031

?4-9.-AZ 50515031

24-9.-BA 57555031

24-9.-BA 57565031

24-9.-AZ 57575031

50G-i?EJSB03
GtlD OC RELAY
EllERGIZEO
DUE TO FAULT

50 > Sl-ZE JSDOZ
PHASE 1
ItlST COtiTACT 50
FAIL CLOSED

50>51-2E JSD02
PHASE 1
TIl!E CONTACT 51
FAIL CLOSED

50>51-ZE JSBOZ
Pi(ASE 3
ItlST CONTACT 50
FAIL CLOSED

50>51-ZEJSQOZ
PllASE 3
TIllE COtlTACT 51
FAIL CLOSED

50 > 51-ZE JSBOZ
PlIASE 2
INST COtlTACT 50
FAIL CLOSED

50 > 51-?E JSDOZ
FKASE 2
TIllE CONTACT 51
FAIL CLOSED

SI-2EJSDOZ
PHi'>SE 1
HO COtlTACT
FAILS CLOSED

SI-ZEJS302
PHASE I
COIL EilERGIZED
BY A SllORT

SI-2E JSBOZ
PlIASE 2
COIL EtlERGIZED
BY A SNORT

AI0lUHCIATKO IH
COtlIROL ROOll

AHtiUHCIATED Itl
COHTROL ROOtl

AtCP'ttCIATED IH
COttTRCL ROOtl

AtQiJ!tCIATEO IN
CONTROL ROOtl

AtG>tt.?ttCIATED Itl
CGtlTROL ROO)l

AtMRtCIATEO Itl
COHTROL ROOtl

AHttL?tlCIATEO IN
COtl'IROL ROQll

AIRF'HCIATED IN
COtlTROL ROOtl

AtCtUHCIATEO IH
COtlTROL ROOtl

AtÃUtlCIATED Itl
COtlTROL ROOll

LOSS OF OIV II 600V STAtlOBY VOLTAGE

LOSS OF OIV II 600V STAtiOBY VOLTAGE

LOSS OF DIV II 600V STAliODY VOLTAGE

LOSS OF DIV II 600V STAtlOBY VOLTAGE

LOSS OF DIV II 600V STANDBY VOLTAGE

LOSS OF OIV II 600V STAtiDBY VOLTAGE

LOSS OF DIV II 600V STAHDBY VOLTAGE

LOSS OF DIV II 600V STAltDDY VOLTAGE

LOSS OF DIV II 600V STAtlOBY VOLTAGE

LOSS OF DIV II 600V STANDBY VOLTAGE

I 2JFAILURE llOOES AttD EFFKCTS ANALYSIS I

I 1 I I I I I ~l 600V Etl RGEHCY POttKR I

l4I l3l . IZI III I

I J.0.1 177 Ft!EA-?4-9.5 SH 73



KWKWKKWKKXXXWWWWXIfWXKWXWKWWXWXKWWWXKWIiffXViWWWWXWXifYiifWIffiXVWIIKXKIfXIfWWKW<ifKXIfKKXKIiYiViXViKWViiiWXWViXXV'WXXViWWViKKKKKWKKXXWXififViifKWWKWXKWIfXKWIfWWK

F TSN COt lP Ct tEHT COt!FOtlF t lT AltD HETHOD OF EFFECT OH SYSTEtl OTHER REllARNS
IDEtlTIFIER FAILURE NODE FAILL'RE DETECTIOH

WXWXXKKK XXKKK%WWX KWKifXXifWXKWKXXXK KWXWXXWXWXWKWXIfXWXWXKKKKffffKXWKWXWIfXXIfWXKWWXKWWWWXIfXKWX'XWWWWKKKXXXXXWXViWXWKKXWW'XXKXXWXK

c.4-9.-AZ 57505031

24-9.-AY 57595031

24-9.-AY 57605031

SI-2E JGBDZ
PttnGE 2
tlO COtlTACT
FAILS CLOSED

SI-IZEJSGOCZ

PHASE 3
COIL EHFRGIZEO
BY A SilCRT

SI-ZE JSBOZ
PHASE 3
HO COtlTACT
FAILS CLOSED

At0tUttCIATEO It)
CONTROL RCOtl

AtttFft(CIATFD It(
COttTRCL RQOtl

AttttLiNCIATED IH
CO:ITROL ROOtt

LOSS OF OIV II 600V STAtiOBY VOLTAGE

LOGS OF DIV II 600V STAtlQCY VOLTAGE

LOSS OF DIV II 600V STAttDBY VOLTAGE

c.4-9.-T 57465043 ZEJGKh B 103-13
tlECHAtlICAL
FAILURE

PERIODIC TEST LOSS OF DIV II 600V STAltDBY VOLTAGE

Z4-9.-AB 57945041

24-9.-AN 57955041

c.4-9.-AN 57965041

Z4-9 ..-AB 57995041

24-9.-AB 50005041

c.4-9. -AB 58015041

24-9.-AN 58025041

2EJSKACB 103-13
52 TC TRIP COIL
EH BY A SHORT

50151-ZEJSB05
PHAGE 1
INST CONTACT 50
FAILS CLOSED

50 i51-2E JSB05
PHASE 1
TItlE COilTACT 51
FAILS CLOSED

86-ZEJSY04
CotlTACT 1C
FAILS CLOSED

1-2EJGY04
CONTACT 3
FAILS CLOSED

I-ZEJSY04
OPERATOR ERROR

SI-2EJSD05
PHASE 1
hO CO:lTACT
FAILS CLOSED

AttttUttCIATED Itl
CCHTPOL ROCtl

AtiVJltCZATED IN
CONTROL ROGtt

At0tUtfCIATED It(
CCttTROL ROGtt

AtRRilCIATED Itl
COhtRO'OOll

AtRBitCIATED IN
COtlTRCL ROOll

At0lLttCIATED ZN
COtlTROL ROOtl

Atl'tUNCIATED Itl
COtlTROL ROOtl

LOSS OF DIV II 600V STAttDGY VOLTAGE

LOSS OF DIV II 600V STAliGBY VOLTAGE

LOSS OF DIV II 600V STAttDBY VOLTAGE

LOSS OF DIV II 600V STAIQGY VOLTAGE

LOSS OF DIV II 600V GTAtlOBY VOLTAGE

LOSS OF DIV II 600V STAttDBY VOLTAGE

LOSS OF DIV II 600V STANDBY VOLTAGE

I I I I I I I
I4 I I3l I 2 I I I I

I

- AFAILUKE llQDEG A't:0 EFFECTS AtiALYSIS I

I 600V Et!ERCENCY POhER I

I I
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FTSH COIIPCt!EtlT COIIPCt(Et(T A!ID IIETIIQD OF EFFECT OH SYSTEII OTHER RB!iaaRKS

IDEtlTIFIER FAILURiE I.!ODE FAILURE DETECT IOH
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c.5-1-G

25-1-H

25-1-H

COlc.RCS3

C021RCS3

C039RCS3

5a.TC1 cRCSA14
ACB1-1 TRIP
COIL Et(ERGIZIttG
CHT OFBI

5c.TCl-i.RCSA16
ACQa.-l TRIP
COIL Et(ERGIZING
CHT OPEH

5?TCl-ZRCSB16
ACB4-1 TRIP
COIL EHERGIZIt(S
CHT OPEH

PERIODIC TEST

PERIOJIC TEST

PEPIODIC TEST

ZEPSxSHS001(-G) BRKR l-l OF

RCS PIIP a.RCS-P1A FAILEO TO TRIP

ZEPSxSI(6002(-Y) BRI(R Z-l OF
RCS PIIP ZRCS-PlA FAILED TO TRIP

c.EPSxSII:004(-Y) CRKR 4-1 OF
RCS Fl(P ZRCS PlB FAILED TO 'TRIP

25 1 AH C095RCS3

c.5-1-AH C096RCS3

ZRCSxSOV65A
VA'E CLOSE LItIE
FAILED OP Et(

a.RCSiiSDV66A
VALVE PILOT LItlE
FAILEO OPEH

PFRIODIC TEST

PERIODIC TEST

HOKE

t:0!IE

25-1-AH C097RCS3 ZRCSxSOVS7A
VALVE CPEtl Llt(E
FAILEO OP Bl

PERIODIC TEST tlOIIE

25-1-AII C100RCS3 2RCSxSOVdOA
VALVE ORAIH LIKE
FAILED CPBI

PERIODIC TEST HO!IE

= 25-1-AC C105RCS3 CRC BACKliP
CIIECH VALVE
ZRCSxV59A
FAILED CPEtl

PERIODIC TEST H"tlE

25-1-AC C106RCS3 IRC CHECK VALVE
a.RCSxV60A
FAILED OFEH

PERIODIC TEST HO!IE

25-1-AC C107RCS3

25-1-AC CIOORCS3

ORC CIIECH VAL'VE
c.RCS'iiV90A
FAILEO OF EH

IRC CHECK VALVE
c.RCSxV60B
FAILED OPBI

P EliIODIC TEST

PERIODIC TEST

HOKE

ItCHE

I W -" '-" IFAILURE KODES At!D EFFECTS A'tIALYSIS I

I I I I I I I I I REACTOR CODLAlIT RECII CULATICII

I J.O. 1 2177 Ft!EA-25-1 Sll 1 I
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FTSK COIIPCIIEHT CCI!FONEttT At0) HETKOD OF EFFECT Ott SYSTBI OTHER RBIARKS

IOEIITIFIER FAILL'RE KICCE FAILURE DETECTION
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25-1-H C0465153 35A 125V DC NEG
FUSE CHT ZRCSA16
FAILFD OPEtl

PERIODIC TEST ZEPSi}}SHG002(-Y) BRhR c.-l OF
RCS PIIP ZRCS-P1A FAILED TO TRIP

25-1-II
ZS-1-H
25-1-P

25-1-H

C0475153

C0505153

125V DC DIV II
BUS 8 (YELLO'll)
AT SliGR POIIER
FAILURE

159A-ZRCSA16
CONTACT Tl
FAILEO OPEN

PERIODIC TEST

PERIODIC TEST

ZEPS}}SIIEOOZ(-Y) BRHR 2-1 OF
RCS FIIP iZRCS-P1A FAILED TO TRIP

ZEPSc}SIIGOOZ(-Y) BRKR 2-1 OF
PCS Pt(P c.RCS-PIA FAILED TO TRIP

25-1-C

25-1-C

C0755153

C0775153

ZEPSvSIIGOOZ( Y)
BPHR 2»1 DIV II
CLOSDIG COIL
Bl 8Y SIIORT

K150A-ZRCSA16
CONTACT T1
FAILEO CLOSE

PERIODIC TEST

PERIODIC TEST

ZEPS}}SHS002(-Y) BRKQ 2-1 OF
RCS PIIP rZRCS-P1A FAILED TO TRIP

ZEPSi}SIISOOZ(-Y) BRKR 2-1 OF
RCS PtrP 2RCS-PlA FAILED TO 'tRIP

25-I-II C1275153 86-2RCSA16
CO'.(TACT 1C
FAILED OPEN

PERICDIC TEST ZEPS}}SHG002(-Y) DRhR i".-1 OF
RCS PIIP rZRCS-P1A FAIt.ED TO TRIP

25«1-T C1Z85153 86-2RCSA16
RELAY COIL
FAILED OPEN

PERIODIC TEST ZEPS»SIIG002(-Y) DRhQ 2-1 OF
RCS PltP rZRCS-PlA FAILED TO TRIP

25-1-AA C1305153

Z5 1 AA C13c5153

50)51 2RCSA55
PIIASE A
RELAY COIL
FAILED OPEN

50) 51-ZRCSA55
PHASE C RLY
COIL FAILED OPEtt

PERIODIC TEST

PERIODIC TEST

ZEPS}}SI(3002(-Y) BRHR 2-1 OF
RCS FttP ZliCS-PlA FAILED TO TRIP

ZEPS}r'SHS002(-Y) BRKR -1 OF
RCS PHP 2RCS-PlA FAILED TO TRIP

25-1-T C1335153 SOG-CRCSA56
CONTACT C.

FAILED OPEH

PERIODIC TEST CEPS}iSKS002(-Y) BRhR Z-l OF
RCS Pt(P 2RCS P1A FAILED TO TRIP

25-1-T C1345153 508 ZRCSA56
RELAY COIL
FAILEO OPEN

PERIODIC TEST ZEPS>S)lG002(-Y) DRHQ Z-1 OF
RCS Pt'P rZRCS-PlA FAILEO TO TRIP

I ~:I ~'<.IFAILURE IICDES AHO EFFECTS At(ALYSIS I
I I I I I I I 4}-' REACTOR COOLANT RECERCULATIOH I
I 4 I I3l IZ I III I I
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FTSK CCHPCNENT CO)PCtlEtlT AhD llETHOD OF EFFECT Otl SYSTEtl OTHER REt'lARHS

IDEt(TIFIER FAILURE tlODE FAILL!RE DETECTION
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c,5-1-AB C1785173 50-2RCSB55 Pll A
CONTACT 3
FAILS OPEN

PERIODIC TEST ZEPS«S)(0004(-Y) eRKR 4-1 OF
RCS PHP 2RCS-P18 FAILED TO TRIP

25-1-AB C1795173, 50-ZRCSE55 Pt( A
CONTACT 10
FAILS OPEtl

PERIODIC TEST ZEPS»Slt5004(-Y) ZRHR 4-1 OF
RCS Pt& 2RCS-P1B FAILEO '(0 TRIP

25-1-N C0655183 AT7-2RCSB16
ISOLATOR
FAILED OP EN

PERIODIC TEST 2EPS«SllG004(-Y) BRHR 4-1 OF
RCS Pl(P 2RCS-PlB FAILED TO 'TRIP

25-1-H
25-1-AG

25-I-)t

C0675182

C0685183

51178-ZRCSB16
OPERATCR ERROR

S117B-ZRCSB16
CONT 3T
FAILED OP Et(

It(DICATIt(G LIGIIT
IN COt(TROL ROOtl

PERIODIC TEST

2EPS«Sl)5004(-Y) BRHR 4-1 OF
RCS Pl(P ZRCS-P1B FAILED TO TRIP

c.EPS«SHG004(-Y) BRKR 4 1 OF
RCS Pt(P 2RCS-PlB FAILED TO TRIP

25-I-N C0695183 K159B-ZRCSB16
RELAY COIL
FAILED OPEN

PERIODIC TEST ZEPS«Sl(5004(-Y) BRKR 4-1 OF
RCS Pt(P ZRCS-PlB FAILED TO TRIP

25-1-AG C0065183 AT7-ZRCSB16
ISOLATOR
FAILED CLOSE

PERIODIC TEST c. EPS»SHG004 ( -Y ) BRKR 4-1 OF
RCS Pt!P 2RCS-P1B FAILED TO TRIP

?

Z5-1-AG C0805183 S1178-ZRCSB16
CONTACT 1T
FAIl.EO CLOSE

PERIODIC TEST ZEPS»SHG004(-Y) BRKR 4-1 OF
RCS Pt(P 2RCS-P1B FAILED TO TRIP

25-1-AG C0895183 H158B-ZRCSB16
RELAY COIL
ENERGIZED BY
SllJRT CHT

PERIODIC TEST c.EPS«Slt5004(-Y) ORKR 4-1 OF
RCS Pt)P ZRCS-P1B FAILEO TO TRIP

l t7? P IFAILU?RE ll"DES At!D EFFECTS At!ALYSIS
I I I I I I I (~gal PEACTOR CCOl A'(T RECIRCVLATIOt(
I4I I3I IZI IX1 I
I J.0.12177 Fl!EA-25-1 SH 13 I
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FTSK CGttPGNENT CGttPOttEHT AND ttETHOD OF EFFECT ON SYSTEtt OTHER REttARKS

ZDENTIFZER FAILURE ttODE FAILURE DETECTZOH
ffffffffffffffffffffffffffffff% fHfffffffffffffffffffffffffffffffffffffffffffff %ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

26-3-B

26-3-B

26-3-B

26-3-B

26-3-B

26-3-F

26-3-E

26-3-E

26-3-C

26-3-F

26-3-F

26-3-F

26-3-F

26-3-F

26-3-G

F 071FMS3

F072FMS6

F073FMS3

F074FMS6

F001MCS3

F002hCS3

F003MCS3

F0061122

F0046032

F0056032

F0076032

F0086031

F0096031

F0106031

F0116033

FEEDMATER SYSTEtt
ZFMSIfAOV 23A OPEN

FEEDMATER SYSTEtt
ZFMSffVZZA OPEN

FEEDMATER SYSTEtl
ZFMSffAOV 23B OPEN

FEEDMATER SYSTEtt
ZFMS!fVZZB OPEN

ZhiCSlfttOV 200
FAILS OPEN

ZMCSffttOV 102
FAILS OPEN

ZMCS>itOV 112
FAILS OPEN

420-ZMCSN15 COIL
ENERGIZED
BY A SHORT

4c.O-ZMCSA02 COIL
Eh'ERGIZED
BY A SHORT

42G-ZMCSN01 COIL
Eh'ERGZZED
BY A SHORT

42C-ZMCSH01
VALVE DRIVE ttOTGR
FAILED OPEN

FUSE Fl-ZMCSN01
FAXL OPEN

CONTROL XFttR
575-115 V FAILURE

LOSS OF COttTROL
PGMER
ZENSff~i.: . 02D

BZZ-K26
CONTACT Rl
FAIL OPEN

PERIODIC TEST

PERIODIC INSPECTION

PERIODIC TEST

PERIODIC INSPECTION

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
ZN CONTROL ROOM

INDICATING LIGHT
ZH CONTROL ROO't

INDICATING LIGHT
IN CONTROL ROON

INDICATING LIGHT
ZN CONTROL RGOtt

ANNUNCIATED IN
CONTROL ROON

ANiiHCZATED XN
CONTROL ROON

ANNlJNCIATFD ZH
CONTROL RGOtt

PERIODIC TEST

NONE

HONE

HONE

HONE

RMCU RTH ISOL ZMCSffttGV 200 OPEN

IHS REAC CONTttT ISOLATION
ZMCSffHOV 102 OPEN

OUT REAC CONTttT ISOLATION
ZMCSffttOV 112 OPEN

OUT REAC CGNTttT ISOLATION
ZMCSffttGV 112 OPEN

RMCU RTN ISOL ZMCSffttOV 200 OPEN

INS REAC CONTtlT ISOLATIOH
ZMCSffttOV 102 OPEN

INS REAC COHTtfT ISOLATION
ZMCSfftlOV 102 OPEN

INS REAC CONTttT ISOLATION
ZMCSffttOV 102 OPEN

ZNS REAC COHTtti ISOLATION
ZMCSffttOV 102 OPEN

ZNS REAC COiRTttT ISOLATIOH
ZMCS'fHOV 102 OPEN

IHS REAC CONTNT ISOLATION
ZMCSfftlOV 102 OPEN

I I I I I I I
I4I l3I lZI ll
l

lFAILURE ttODES AND EFFECTS AhALYSIS
I EACTOR MATER CLEANUP I

I
J-0 12177 FttEA 26 3 SH 1 I
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FTSK COilPOtlENT COilPOHENT AHD NETHOD OF EFFECT OH SYSTEN OTHER RENARKS

IDENTIFIER FAILVRE NODE FAILURE DETECTION
ffffffffffffffffff ffffffffffffffffffffffffffffffffffffffffffffffffffffffffcfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

26-3-Q

26-3-E

26-3-E

26-3-E

26-3-E

26-3-J

26-3-J

F0706033

F0316112

F0326111

F0336111

F0346111

F0356113

F0366112

TQS-2MCSA02
CONTACT 17
FAILED OPEN

42C-2MCSN15
VALVE DRIVE CKT
FAILED OPEN

Fl-2hiCSH15 FVSE
FAILED OPEN

2MCSN01
575-115V XFNR
FAILURE

LOSS OF
2EHSffNCC 102C
POMKR

822-K27
CONTACT Rl
FAZLEO OPEN

42C-2l 'CSN15
CCNTACT 7
FAILED OPEN

PERIODIC TEST

INDICATING LIGHT
ZH CONTROL ROON

ANh~i'CIATED ZN
CONTROL ROOtl

ANNPitCIATED ZH
CONTROL ROON

ANHVNCXATED IH
CONTROL ROOtl

PERIODIC TEST

IhDICATIHG LIGHT
ZH CONTROL ROOil

RMCU RTH ISOL 2MCSffNOV 200 OPEN

OUT REAC COHTNT ISOLATION
2MCSffNOV 112 OPEN

OVT REAC CONTNT ISOLATION
2MCSffNOV 112 OPEN

OUT REAC COHTNT ISOLATION
2MCSffNOV 112 OPEN

OUT REAC CONTNT ISOLATION
2MCSffNOV llc. OPEN

OUT REAC CONTNT ISOLATION
2MCSffNOV 112 OPEN

OUT REAC CONTNT XSOLATIOH
2MCSffNOV 112 OPEN

26-3-J
26-3-K

F0376113

26-3-K
c.6-3-J

26-3-K

F0396113

F0406113

c.6-3-J . F0386113

822-516 OPERATOR
ERROR

822-S16 CONTACT 5
FAILED OPEN

822-K27
RELAY ENERGIZED

822-K27
CONTACT N2
FAILED CLOSE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

OUT REAC COHTtlT ISOLATION
2MCS'ftIOV 112 OPEN

OUT REAC CONTNT ISOLATION
2MCSffNOV 112 OPEH

OVT REAC CCHTNT ISOLATION
2MCSffNOV 112 OPEH

82c.-K27 CONT N2'CLOSED

26-3-K

26-3-P

26-3-P

F0416113

F0426112

F0436111

822-S16 CONTACT 3
FAILED CLOSE

49X-2MCSH15
COtlTACT 7
FAILED OPEN

49X-KMCSN15 COIL
FAILED OPEN

PERZODIC TEST

INDICATZttS LIGHT
IH COliTROL ROOtl

At0mNCIATED ZH
CONTROL ROOtl

822-516 CONT 3 CLOSED

OVT REAC CONTNT ISOLATION
2l'CS«NOV 112 OPEN

OUT REAC CONTtlT ISOLATION
2MCS<NOV 112 OPEN

qt/cP/ I FAILURE NODES AhD EFFECTS ANALYSIS
c

~ I REACTOR MATER CLEAhVP I
I

I J.0.12177 FNKA-26-3 SH 4 I
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FTSK COHPONENT COttPOtiEtfT AND HETHOD OF EFFECT ON SYSTEH OTHER REHARKS

IDENTIFIER FAILURE HODE FAILURE DETECTION
%%if%%%%%%%%%%%%% 43%%%%%%%%%%%%%%%%%%%%%%% %%%%ll%%%%%%%%%%%%%R%%%%%%%%%%%%%%%%% %W%%KX%%gX%%%X%%%%X%%%%X%g

27-4-AC tl0356023

27-4-AC H0366023

27-4-AC H0376023

27-4-AC H0386022

27»4-AC H0396023

27-4-AC H0406023

27-4-AC H11460 23

27-4-AC H1156023

420-2CSHN04 RELAY
KHERGIZED
BY A SHORT

420-2CSHN04
CONTACT
FAILS CLOSED

S12-2CSHN04
CONTACT 4
FAILS CLOSED

S12-2CSHN04
OPERATOR ERROR

K51-
GE SYSTEH-E22
CONTACT R2
FAILS CLOSED

K51-
GE SYSTEH-E22
RELAY NOT
ENERGIZED

K56-
GE SYSTEH-K22
CONTACT R2
FAILS CLOSED

K56-
GE SYSTEH-E22
RELAY HOT
ENERGIZED

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

IHDICATZNG LIGHT
Itl CONTROL ROON

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF HPCS EHERGENCY CORE
COOLING FUNCTION

LOSS OF HPCS KHERGEHCY CORE
COOLIttG FUNCTION

LOSS OF HPCS EHERGENCY CORE
COOLING FUNCTION

LOSS OF HPCS EtlERGENCY CORK
COOLING FUNCTION

K51-GE SYSTEtl-E22 CONTACT R2
CLOSED

K51-GE SYSTEH-E22 CONTACT R2
CLOSED

K56-GK SYSTEH-E22 CONTACT R2
CLOSED

K56-GE SYSTEH-K22 CONTACT R2
CLOSED

27-4-R

27-4-R

27-4-H

27-4-H

H0436 031

H0446 031

H0456033

H0466033

2CSHN05 FUSE
FAILS OPEN

2CSHN05 575-120V
TRANSFORHER
FAILURE

33-2CSHH05
CONTACT 11
FAILS OPEN

420-2CSHN05
RELAY FAILS OPEN

AHNUHCIATEO ZN
COtlTROL ROOH

.""N ICIATE Itl
CONTROL ROON

PERIODIC TEST

PERIODIC TEST

LOSS OF HPCS EllERGENCY CORE
COOLING FUNCTION

LOSS OF HPCS EHERGEHCY CORE
COOLING FUNCTION

LOSS OF HPCS EHERGENCY CORE
COOLING FUNCTZON

LOSS OF HPCS EHERGEHCY CORK
COOl.IHG FUNCTION

I %FAILURE KODES AND EFFECTS ANALYSIS
I I I I I I I I~~I HIGH PRESSURE CORE SPRAY
I4l l3l I2I III I
I J.0.12177 FHEA-27 4 SH 4
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FTSH COHPONENT COtlPONENT AND HETHOD OF EFFECT ON SYSTEH OTHER REHARKS

IDENTIFIER FAILURE HODE FAILURE DETECTION
%%%%%%%%%%%%%%%}f 4f%%%%%4%%%lf%%%%%%%!f%%%%% %5%%%%%%6%%%%%%%%%%%lfXNKlt%%%%If%%%%% %%%%NXKÃ%%ÃXWfXK%%%%%%%%%%

27-4-S

27-4-Y

27-4-U

27-4-U

27-4-S

27-4-S
27-4-Y
27-4-AD

27-4-Y

27-4-Y

H0866053

H0876053

K0886053

l l0896053

H0906053

M0916052

H0926053

H0936053

42C-2CSHN09
N-0 CONTACT
FAILS CLOSED

H31-
GE SYSTEH-E22
CONTACT Tl
FAILS OPEN

TQS-2CSHN09
OVERTORQUE
PRESENT

TQS-2CSHN09
CONTACT 18
FAILS OPEN

S15-2CSHN09
COtlTACT 2
FAILS CLOSED

S15-2CSHN09
OPERATOR ERROR

420-2CSHN09
N-0 CONTACT
FAILS OPEN

S15-2CSHN09
CONTACT 4
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

IttDICATING LIGHT
IN CONTROl. ROON

PERIODIC TEST

PERIODIC TEST

LOSS OF HPCS EHERGENCY CORE
COOLItlG FUNCTION

LOSS OF HPCS EHERGENCY CORE
COOLIhG FUhCTION

LOSS OF HPCS EtlERGEhCY CORE
COOLING FUNCTION

LOSS OF HPCS EHERGENCY CORE
COOLING FUtlCTZCN

LOSS OF HPCS EtlERGENCY CORE
COOLING FUNCTION

LOSS OF HPCS EHERGENCY CORE
COOLIhG FUNCTION

LOSS OF HPCS EHERGENCY CORE
COOLING FUNCTION

LOSS OF HPCS EHERGENCY CORE
COOLING FUNCTION

27-4-AH H0946053

27-4-AH H0956 051

27-4-AH H0966051

27-4-AH H0976051

27-4-AD H0996053

49X-2CSHN09
CONTACT
FAILS OPEN

49X-ZCSHN09 RELAY
FAILS OPEN

49-2CSHN09
OVERLOAD PRESENT

49-2CSHN09
N-C CONTACT
FAII.S OPEN

420-2CSHN09 RELAY
ENERGIZED
BY A SHORT

PERIODIC TEST

ANtFJNCIATED ZN
CONTROL RDOtt

ANNUNCIATED ZN
CONTROL RDOH

ANNUNCIATED IN
CONTROL ROOH

PERIODIC TEST

LOSS OF HPCS EtlERGENCY CORE
COOLING FUttCTION

LOSS OF HPCS EHERGENCY CORE
COOLING FUNCTION

LOSS OF HPCS EHERGENCY CORE
COOLING FUNCTION

LOSS OF KPCS EHERGENCY CORE
CODLING FUttCTION

2CSHNHOV 118 CONTAINHENT ISOLATION
VALVE OPEN

m IFAILURE tlODES AN) EFFECTS ANALYSIS I
I I I I I I I l~l HIGH PRESSURE CORE SPRAY I
I 41 I3 I I 2I I I I I I
I J.O. 12177 FHEA-27-4 SH 9

















FTSK COMPONENT
IDENTIFIER
Klf% lf%%%%%

COMPONENT AND METHOD OF EFFECT ON SYSTEH OTHER RE)IARKS
FAILURE k(ODE FAILURE DETECTION

%%%%%%%%%%%%%%KKKXWE%%%% %%%%%%%%%%%%%%%%%%%%%}f%%%%%%%%%%%%%% %%WE%%%%%%%%%%%%%%%%%%%%%%

27-5-Y

27-5-U

27-5-H

27-5-U

27-5-U

27-5-H

H0686023

H0706023

H0716 023

H0726 021

H0736021

H0746023

H14-
GE SYSTEM-E21
RELAY ENERGIZED

420-2CSLN04 RELAY
FAILS OPEN

42C-2CSLN04
RELAY ENERGIZED
BY A SHORT

2CSLN04 575-115V
TRANSFORMER
FAILURE

2CSLN04 3A-FUSE
FAILS OPEN

42C-2CSLN04
CONTACT 8
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNUhCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOM

PERIODIC TEST

2CSL<MOV 104 OPEN

LPCS INOPERABLE (SHALL LOCA)

LPCS INOPERABLE (SMALL LOCA)

LPCS INOPERABLK (SMALL LOCA)

LPCS INOPERABLE (SMALL LOCA)

LPCS INOPERABLE (S)(ALL LOCA)

27-5-H H0756023 S2-2CSLN04
CO)(TACT 2
FAILS CLOSED

PERIODIC TEST LPCS INOPERABLE (S)(ALL LOCA)

27-5-AE H0766023

27-5-AE H0776023

27-5-AE H0786023

27-5-AE H0796023

27-5-AE H0806023

4ZC-2CSLN04
CONTACT 6
FAILS OPEN

33-2CSLN04
CONTACT ll
FAILS OPEN

33-2CSLN04
CONTACT 4
FAILS OPEN

H14-
GE SYSTEH-E21
CONTACT Tl
FAILS OPEN

K14-
GE SYSTEM-E21
RELAY NOT
ENERGIZED

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LPCS INOPERABLE (SMALL LOCA)

LPCS ZhOPERABLE (SMALL LOCA)

LPCS INOPERABLE (SMALL LOCA)

LPCS INOPERABLE (SMALL LOCA)

LPCS IhOPERABLE (SMALL LOCA)

I 1FAILURE MODES AND EFFECTS ANALYSIS
I I I I I I l l~~ I LOH PRESSURE CORE SPRAY
I4I I3l I2I Ill I
I J 0-12177 FMKA-27-5 SH 7 I
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FTSK COHPONEHT COttPONEHT Ah3 ttETHOD OF EFFECT ON SYSTEH OTHER REttARKS
ZDENTIFXER FAILURE ttODE FAXLURE DETECTION
%%%)E%K%%lf %!tXKVf%%Yi!f%%%Ã%)f% %%%%%%%%%%)f%%%%%%%%%%)f%% %%%%%%%%%%%%!E%%%%%'k%)t%%%%)f%%%%%%!f!E%% %34%%%%%%%%KKKKKKX!f%%%!f%%%%

27-7-AR U068CSL3 ZCSLKP 2 SYSTEH PERIODIC TEST
PRESSURE PUltP
INOPERABLE

LOSS OF LPCI LOOPS A OR C

27-7-H U001EGS3

27-7-H U004EGS3
27-7-AP

27-7-Att U046EGS3
27-7-P

27-7-H US55EHS3

LOSS OF
DIVISION IZZ
DIESEL EHGIHe
GENERATOR

LOSS OF
DIVXSION I
DXESEL EHGZHE
GEHEPATOR

LOSS OF
DIVISION XI
DIESEL EHGIHE
GENERATOR.

LOSS OF
DIVZSIO't I
OFFSITE POHER

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF HPCS

LOSS OF LPCI LOOPS A OR C

LOSS OF THO LPCZ LOOPS

HONE

27-7-H U856ENS3 LOSS OF
DIVISION II
OFFSITE PO'clER

PERIODIC TEST HON

27-7-AC U007ZCS3

27-7-CH UOOBICS3

27-7-CH U005RHS6

27-7-CG U006RHS6

27-7-CH UOllRHS3

27-7-CH U01ZRHS3

ZICSIAOV 157
FAILS OPEN

ZICSxAOV 156
FAILS OPEH

BREACH OF
SUPPRESSION POOL
SPRAY RING
LIHE A PIPING

BREACH OF
SUrPRESSIOH POOL
SPRAY RING
LIttE 8 PIPXHG

ZCSH<RV 113 .
FAILS OPEN

ZCSH<RV 114
FAILS OPEN

PERIODIC TEST

PERIODIC

TEST'ERIODIC

INSPECTION

PERIODIC IHSPECTZOH

PERIODIC TEST

PERIODIC TEST

NONe

NONE

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION'VALVE OPEN

'ISCHARGELIHE-TO SUPPRESSION
POOL ISOLATION"VALVE OPEH

w'C

I IFAILURE NODES AHD EFFECTS AHALYSZS
I I I I I I I I RESIDUAL HEAT REttDVAL
l4 I l3 I I 2 I I I I I

I J.O. 2177 FHEA-27-7 SH I
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FTSK CO!lPONENT COHPON" NT AtiD tlETHOD OF EFFECT ON SYSTEtl OTHER REtlARKS
IDENTIFIER FAILURE HODE FAILURE DETECTION

%%%%%lflf% %!f%%%%3f%% %%KKKKX%%%%%%%%% %!4%%%%%%4t%%%%%%%%%%%%%%% 4f%%%4f%%%%%%%%%%%%%%%%%%%%%%%%%4f%%%%%

27-7-JD U8746083

27-7-JE U8756083

TQS-2RHSA07
CONTACT 18
FAILS OPEH

S5A-2RHSA07
CONTACT 4
FAILS OPEtl

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV I CCNTAIhllENT
SPRAY FUNCTION (St(ALL BREAK)

LOSS OF DIV I CCNTAIhllENT
SPRAY FUNCTION (SHALL BREAK)

27»7-JE U8766083

27-7-JF U8776081

27-7-JF U8786081

27-7-JF U8796081

27-7-JF U8806081

27-7-CC U8826083

27-7-JA U8836083

420-2RHSA07
CONTACT 5
FAILS OPEN

49X-2RHSA07
CONTACT 2
FAILS OPEN

49X-2RHSA07
RELAY FAILS OPEN

49-2RHSA07
OVERLOAD PRESENT

49-ZRHSA07
THERtlAL CUTOUT
CONTACT
FAILS OPEN

420-2RHSB07
RELAY FAILS OPEN

42C-2RHSB07
RELAY ENERGIZED
BY A SHORT-

PERIODIC TEST

ANhUNCIATED ZN
COt(TROL ROON

ANNWiCIATED ZN
CONTROL ROON

AhNUHCZATED IN
CONTROL ROON

ANNJHCIATED IN
COi(TROL ROOtl

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV I, COHTAINHENT
SPRAY FUNCTION (St(ALL BREAK)

LOSS OF DIV I CONTAIh~lENT
SPRAY FUNCTION (St(ALL BREAK)

LOSS OF DIV I CONTAIh"lENT
SPRAY FUNCTION (SHALL BREAK)

LOSS OF DIV I COt(TAINHENT
SPRAY FUNCTION (SHALL BREAK)

LOSS OF DZV I CONTAZN)IENT
SPRAY FUNCTION (St!ALL BREAK)

LOSS OF DIV ZZ CONTAINttENT
SPRAY FUNCTION (St(ALL BREAK)

LOSS OF DIV IZ CONTAINllENT
SPRAY FUNCTION (StlALL BREAK)

27-7-CC U8846081 2RHSB07 575-115V
TRANSFOR)lER
FAILURE

ANNUNCIATED ZN
CONTROL ROD)i

LOSS OF DIV II COHTAIN)lENT
SPRAY FUiH'CTIOti (St(ALL BREAK)

27-7-CC U8856081

27-7-JA U8866083

2RHSB07 3A-FUSE
FAILS OPEN

42C-2RHSB07
CONTACT 8
FAILS CLOSED

ANNUNCIATED ZN
CONTROL ROON

PERIODIC TEST

LOSS OF DIV ZZ CONTAIN)IENT
SPRAY FUHCTION (SHALL BREAK)

l.OSS OF DZV IZ COHTAIhllENT
SPRAY FUiHCTION (SHALL BREAK)

27-7-JA U8876083 S5B-2RHSB07
CONTACT
FAILS CLOSED

PERIODIC TEST LOSS OF DIV II CONTAINHENT
SPRAY FUNCTIOH (St!ALL BREAK)

I o ~IFAILURE NODES AN) EFFECTS ANALYSIS l
l l I I I l I l~l RESIDUAL HEAT REtlOVAL
l4l 13l I2I III ~ I
I J-O.12177 Ft(EA-27-7 SH 28

















FTSM COMPONENT
IDENTIFIER

%%%if%K%% 4fAYiYi%%%%%

27-7-FR U3426113 420-ZRHSB10
CONTACT 5
FAILS OPEtk

COt(POHENT AhO t(ETHOO OF EFFECT ON SYSTEM OTHER RE)IARHS
FAILURE MODE FAILURE DETECTION

%%%%%%%%!f%4f%%%%%%%%%%%%%%%%%%%%%%%%% %%%%It%%Ã)f%%%%%%R%%%%%%%%%%

PERIODIC TEST LON PRESSURE SYSTEM(S) OIV IZ
IhOPERABLE

27-7-FQ U3436113

27-7-FQ U3446113

27-7-FS U3456113

27-7-FS U3466111

27-7-FS U3476111

27-7-FS U3486111

K115B-
. GE SYSTEM-E12

RELAY HOT
ENERGIZED

H23B-
GE SYSTEM-,E12
RELAY NOT
ENERGIZED

49X«2RHSB10
CONTACT 2
FAILS OPEN

49X-2RHSB10
RELAY FAILS OPEN

49-2RHSB10
OVERLOAD PRESENT

49-ZRHSB10
THER)(AL CUTOUT
COi(TACT
FAILS OPEH

PERIODIC TEST

PERIODIC TEST

PERIODIC TKST

ANNUNCIATED IN
CONTROL ROOH

AhhJNCIATED ZN
COt(TROL ROOH

At0(UNCZATEO IN
CONTROL ROON

LOH PRESSURE SYSTEM(S) DZV II
INOPERABLE

LOH PRESSURE SYSTEM(S) OIV II
IhOPERABLE

LOH PRESSURE SYSTE)l(S) DZV IZ
ZhOPERABLE

LOH PRESSURE SYSTEH(S) DIV II
ZhOPERABLE

LOH PRESSURE SYSTEH(S) OIV ZI
INOPERABLE

LOH PRESSURE SYSTEM(S) OIV II
INOPKRABLE

27-7-OQ U3506122

27-7-DR U3516123

27-7-OQ U3526121

27-7-DQ (f)536121
i

27-7-DR U3546123

420-2RHSC04
RELAY FAILS OPEN

42C-2RHSC04
RELAY ENERGIZED
BY A SHORT

2RHSC04 575-115V
TRAt(SFORktER
FAILURE =

2RHSC04 3A-FUSE
FAI(.S OPEH

4ZC-2RHSC04
CONTACT 8
FAILS CLOSED

INDZCATlNG LZGt(T
IN CONTROL ROOH

PERIODIC T ST

ANN'JNCIATEO IN
CONTROL ROOH

ANNUNCZATEO ZH
CDHTROL ROO)l

PERIODIC TEST

LOH PRESSURE SYSTEM(S) DIV II
ItiOPERABLE

LOH PRESSURE SYSTE)1(S) DIV ZI
INOPEPABLE

LOH PRESSURE SYSTEH(S) OIV II
INOPERABLE

LOH PRESSURE SYSTE)l(S) DIV II
INOPERABLE

LOH PRESSURE SYSTEM(S) OIV II
It(OPERABLE

27-7-OR U3556123 S10C-2RHSC04
CONTACT 2
FAILS CLOSED

PERIODIC TEST LOH PRESSURE SYSTEH(S) DIV II
INOPERABLE

I 2)FAILURE MODES AhO EFFECTS ANALYSIS I
l l I I I I l l()(D)(() l RESIDUAL HEAT REMOVAL I
I4I t3I I 2 I I II. I
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FTSH CO!!PCHEHT
XDEHTIFIER

27-7-GB UQQc6193 42C-c.RHSA17 PERXODIC TEST
CCHTACT 6
FAXLS CPEH

CC!!?GHENT AND t!ETHCD OF EFFECT CH SYSTEM OTHER'El!ARMS
FAILURE HQDE FAILURE DETECTION

%%%%%%%%%Ã!%%%%K)f%%%%%%%% %%%%K%%%%%%%%%%%%%%%!f%%%%%%%%%%%%%%% %%%%%!f%)f%%%%%%%%%%%%%%%%%%

LOSS OF SUPPRESSION POOL
CQQLIh™~ t!QDE LOOP A

27-7-GB UQ436193

27-7-GB UQQ46193

27«7-GB UQ456193

33-2RHSA17
CO.!TACT 4
FAILS OPEN

33-2RHSA17
CONTACT 11
FAILS,OPEN

S128-2RHSA17
CONTACT
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERZCDIC TEST

LOSS OF SUPPRESSICN POOL
CCCLIhG t!DDE LOOP A

LOSS OF SUPPRESSZOH POOL
CCOLXtiG l!QDE LOQ? A

LOSS OF SUPPRESSION POOL
CODLING t!CDE LCQP A

c7-7-GE U4466193

27-7-GE UQ476193

S7-cRHSA17
REMOTE St!UTDCHN
STATION Cottj 19
FAXLS,OPEN

S7-2RHSA17
REt!QTE SHUTDQHiH
STATION CONT 21
FAILS OPEH

PERIODIC TEST

PERIODIC TEST

LOSS OF SUPPRESSION POOL
COQLXhG HQDE LOOP A

LOSS OF SUPPRESSION POOL
CCOLIt!G MODE'OOP A

27-7-GD UQ406193

27-7-GD U4496193

TttS-2RHSA17
OVERTCRQUE
PRESEttT

TQS-2RHSA17
CONTACT 18
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

LOSS OF SUPPRESSION POOL
COQLIttG MODE LOOP .A

LOSS OF SUPPRESSIOil POOL
COOLING HQDE LOOP A

27-7-GB U4506193

27-7-GB UQ516193,

H109A
GE SYSTEH-E12
RELAY nOT
ENERGIZED,

H109A
GE SYSTEH-E12
COttTACT k!4
FAILS OPEN

PERIODIC TEST.

PERIODXC TEST

LOSS OF SUPPRESSION POOL
COCLIHG HQDE LOOP A

LOSS OF SUPPRESSION POOL
COOLIHG HODE LOOP A

27-7-GB U4526193 K59A
GE SYSTEM-E12
RELAY HOT
ENERGIZED

PERIODIC TEST LOSS OF SUPPRESSZOH POOL
COCLIt!G HQDE LCQP 'P

I 2.IFAILURE HCDES AND EFFECTS AHALYSXS
I I I I I I I -I~~w I RESXDUAL HEAT REHOVAL
IQI I3I I2I IZI
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FTSH CQHPONEhT
IDEtlTXFIER

CO! !POtlENT AND tlETHOD OF EFFECT ON STSTEH OTHER REHARHS

FAILURE NODE FAILL'RE DETECTION
KKKK%%%4%%ifkraÃlt% %%lf%iiKKKRWK%%%%%%%%%%%%% %%%%}f>%%%%%%4f4fifÃ%%%<lf%%%8%%%%%%%%%%% %%%%%%%%3f%%iif%%%%%%%%%%%%%%

27-7-DX U8226i251

27-7-HV U8236253

Z7-7-HV U8246253

27-7-HV U8256253

ZSHPAZO 575-115V
TRANSFORllER
FAILU?E

I-ZSh?AZO
CQitlTACT 2T
FAILS OPEN

TOS-ZSHPAZO
OVERTORQUE
PRESENT

TQS-ZSttPAZO
COtlTACT 18
FAILS OPEN

ANtFJhCIATED IN
CO.'lTROL ROON

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF SUPPRESSION POOL
COQLItlG tfODE LOOP A

LOSS OF SUPPRESSION POOL
COQLItlG t!QDE LCQP A

LOSS OF SUPPRESSIOtf POOL
COOLING tlQDE LOOP A

LOSS OF SUPPRESSION POOL
COOLING t!QDE LOOP A

27-7-EH U8276253 420-i.SHP820
RELAY FAXLS OPEN

PERIODXC TEST LOSS OF SUPPRESSION POOL
COQLXtlG t!QDE LCQP 8

27-7-EH U8286253 4ZC-ZSll?820
RELAY ENERGIZED
BY A SHORT

PERIODIC TEST LOSS OF SUPPRESSION POOL
COOLING tlCDE LOOP 8

Z7-7-EH U82'?6251

27-7-EH U8306251

27-7-HH U8316 253

LOSS OF
ZEHSwt!CC 3028
(YELLOH)

ZShr820 3A-FUSE
FAILS OPEN

33-ZShPBZO
CONTACT 4
FAXLS OPEN

AtDlUNCIATED IN
CQhTROL ROQH

A~i'CXATED IN
CONTROL RQQH

PERIODIC TEST

LOSS OF SUPPRESSION POOL
COOL'ItiG NODE LCQP 8

LOSS OF SUPPRESSION POOL
COOL It!G t fQDE LOOP 8

LOSS OF SUPPRESSION POOL
COQLItiG NODE LOOP 8

27-7-HH U8326253 33-ZSl™rBZO
CONTACT 11
FAXLS OPEN

PERIODIC TEST LOSS OF SUPPRESSXOtf POOL
COQLItlG tfODc LCOn 8

27-7-MH U8336253

27-7-EH U8346253

42C-2SH?820
CONTACT 6
FAILS OPEN

1 2SHP820
CQilTACT 1T
FAXLS Cl.OSED

PERIODXC TEST

PERIODIC TEST

LOSS OF SUPPRESSION POOL
COQLItlG t!QDE LQQP 8

LOSS OF SUPPRESSION POOL
COQLItlG t!QDE LOOP 8

Z7-7-EH
27-7-HH

U8356252 I-ZShT'820
OPERATOR ERROR

INDICATING LIGHT
XN CONTROL ROQH

LOSS OF S'JPPRESSIQN POOL
COOLING t!QDE LOOP B

I I I I I I I I

14! I3 I I 2 I I I I

I

2 IFAXLURE HQDES At!D EFFECTS ANALYSIS I

I RESIDUAL HEAT REtlQVAl. I
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FTSK COt(PONEHT
IDENTIFIER

27-7-GU U5796261 Q9-2RHSB24 AHNUNCIATEO IN
THERHAL CUTOUT COHTROl ROOH
CONTACT
FAILS OPEN

COMPOt(ENT AND HETHOD OF EFFECT- ON, SYSTEH OTHER RE)IARKS

FAILURE ttOOE FAILURE DETECTION
%%%%%%%%%%%%%Vi%%%%Yi%%%%%

LOH PRESSURE SYSTEH(S) OIV II
INOPERABLE

27-7-DN U5816273

27-7-ON U5826273

27-7-DN U5836273

420-2RHSC06
RELAY ENERGIZED
BY A SHORT

420-2RHSC06
CONTACT 5
FAILS CLOSED

516C-2RHSC06
CONTACT 4
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOH PRESSURE SYSTEtl(S) DIV II
INOPERABLE

LOH PRESSURE SYSTEH(S) DIV II
INOPERABLE

LOH PRESSURE SYSTEH(S) OIV ZI
INOPERABLE

27-7-ON
27-7-DU
27-7-GV

U5846272 S16C-2RHSC06
OPERATOR ERROR

IHDICATING LIGHT
.IH CONTROL ROOH

LOH PRESSURE SYSTEH(S) DIV IZ
INOPERABLE

27-7-DN U5856273

27-7-DN U5866273

27-7-DS U5886273

27-7«DU U5896273

27-7-DS U5906271

27-7-DS U59 16271

27-7-DU U5926273

KSQC-
GE SYSTEH-E)2
CONTACT Tl
FAILS CLOSED

K54C-
GE SYSTEH-E12
RELAY ENERGIZED

420-2RHSC06
RELAY FAILS OPEN

42C-2RHSC06
RELAY ENERGIZED
BY A SHORT

2RHSC06 575-115V
TRANSFORHER
FAILURE

2RHSC06 3A-FUSE
FAILS OPEN

42C-2RHSC06
CONTACT 8
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED ZN
CONTROL ROON

ANNUNCIATED IN
CONTROL ROON

PERIODIC TEST

LOH PRESSURE SYSTEHtS) DIV II
INOPERABLE

LOH PRESSlJRE SYSTEHtS) DIV II
INOPERABLE

LOH PRESSURE SYSTEtl(S) DIV ZZ
INOPERABLE

LOH PRESSURE SYSTEH(S) OIV II
INOPERABLE

LOH PRESSURE SYSTEH(S) OIV IZ
INOPERABLE

'LOH PRESSURE SYSTEH(S) DIV II
ZNOl ERABLE

LOH PRESSURE SYSTEtl(S) DIV II
INOPERABLE

. I 2 IFAZLURE NODES AND EFFECTS AHALYSZS I

I I I I I I I I~NI RESIDUAL HEAT REHOVAL I

IQI 13I I2I - IXI I
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FTSK COtlPCNKNT CCtlPCHEtlT AHD HETHOD OF EFFECT ON SYSTKH OTHER RKttARKS

ZCKNTZFZER FAILURE HCDE FAILURE DETECTZOH

27-7-HF U7026343 K598
GK SYSTEH-K12
CONTACT T3
FAILS OPEtl

PERIODIC TEST LOSS OF SUPPRESSION POOL
CCCLIhG HCDE LOOP 8

27-7-EH U7046353

27-7-Etl U7056353

27-7-KH U7066353

27-7-EH U7076353

42C-ZRHSB05
RELAY ENERGIZED
BY A SHCRT

S348-ZRHSB05
COHTACT 2
FAILS CLOSED

S13-2RHSB05
REllQTE SHUTDCHN
STATION CONT 64
FAILS CLOSED

S468-2RHSB05
REHCTE SHUTDCHN
STATION COHT 3T
FAILS CLOSED

PERZODIC TEST

PERXODIC TEST

PKRIODIC TEST

PKRIODIC TEST

LOSS OF SUPPRESSION POOL
CCCLIHS klCDE LOOP 8

LOSS OF 5'JPPRKSSXOH POQl
COQLIhG ttCDE LOOP 8

NCtlK

HONE

27-7-EH U7086353

27-7-E J U7106363

27-7-EK U7116363

S13-2RHSB05
REtlOTE SHUTDOhN
STATZCN CONT 66
FAXLS CLOSED

420-2RHS919
RELAY FAILS OPEN

QZC-2RHSB19
RELAY ENERGIZED
BY A SHORT

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

NONE

l.OSS OF SUPPRESSION POOL
COQLIhG 'NODE LOOP 8

LOSS OF SUPPRESSXOH POOl.
CCQLIttS HCDE LOOP 8

27-7-KJ U7126361 LOSS OF
ZEHS%llCC 3028
lYELLCH)

AHHUNCIATED ZN
CONTROL ROOH

LOSS OF SUPPRESSION POOL
CODLING HCDE. LOOF 8

27-7-E J U7136361 2RHSS19 575-115V
TRAHSFORtlER
FAILURE

ANNUNCIATED ZN
COtlTROL ROOH

LOSS OF SUPPRESSIOH POOL
COOLIHG HCDK LOOP 8

27-7-EJ U71Q6361

27-7-EK U7156363

2RHSB19 3A-FUSE
FAXLS OPEN

QZC-2RHS819
CONTACT 8
FAILS CLOSED

AHNLhCIATED IN
CONTROL ROCH

PERIODIC TEST

LOSS OF SUPPRESSION POOL
CODLING NODE LOOP 8

LOSS OF SUPPRESSION POOL
COCLIttS HCDE LOOP 8

I IFAILURE HCDES AND EFFECTS ANALYSIS

I I I I I I I I~WI RKSIDUAL HEAT REHOVAL

I 4 I l3 I I 2l III I
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FTSK CO!!POtlEhT CO! tPOtlEHT AhD HETHOD OF . ~ EFFECT 0."l SYSTEH OTHKR REHARHS
IDEtlTZFIER FAILURE t!ODE FAILURE DETECTZOH
WWWyfgqyyy yWyxyqxqygyWWyqy yWygyWW3EXW4f%%%yWWWXWW%%% %%%%32%%%%%%%%%%%lt%%%%%%%%%%%%%%%%%%%

27-7-HQ U7526393 H54-
GE SYSTKtt-EZZ
CONTACT Tl
FAILS CLOSED

PERIODIC T"ST H54-GE SYSTEH-E12 CONTACT Tl
CLOSED

27-7-HQ U7536393 H54- .

GE,SYSTEH-E12
RELAY ENERGIZED

PKRIODIC TEST H54-GE SYSTEH-E12 CONTACT Tl
CLOS'ED

27-7-HQ U7546393

Z7-7-HQ U7556393

H54AA-2RHSAZZ
REHOTE SHUTDOHH
STATZOil RELAY
Kt!KRGIZED

K54AA-ZRHSAZZ
REt!OTE S!!OTOOhiN
STATION CONT T3
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

H54AA-2RHSAZZ REt!OTE SHUTOOHH
STATIO.'l CONT T3 CLOSED

H54AA-2RHSA22 REttOTK St!UTDChH
STATION CONT T3 CLOSED

27-7-AZ

27-7-HR

U7576403

U7586403

420-ZPHSB26
RELAY ENERGIZED
BY A SHORT

420-2R!lSB26
CONTACT
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

ZRHSxttOV 149 OPEN

ZRHSxt!OV 149 OPEN

27-7-HS U7596403

27-7-HS U7606403

27-7«HS U7616403

S15-ZRHSM6
REt!OTE SHUTOOHN
STATION COtlT 40
FAILS CLOSED

560-2RHSBZ6
REi"!OTE SHUTDOHH
STATION Ceto'T
FAILS CLOSED

S15-ZRHSB26
REHOTE SHUTDOHH
STATION COtfT 42
FAILS CLOSED

PERIODIC TEST

PKRIODIC TEST

PERIODIC TEST

HONK

27-7-HR U7626403

27-7-HR U7636402

S13-ZRHSB26
CONTACT 4
FAILS CLOSED

S13-ZRHSB26
OPERATOR ERROR

PERIODIC TEST

INDICATING LIGHT
ZH COHTROL ROOtt

S13-2RHSB26 CONTACT 4 CLOSED

S13-2RHSB26 CONTACT 4 CLOSED

-I I - I I I I I I
I4I I31 I2I I1I
I

2 IFAILURE tlODES At!D EFFECTS AHAl YSIS
I RESIDUAL HEAT REHOVAL
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FTSH COt!FGNENT
IDENTIFIER

CGt!PCttEttT AND t IETHOD OF EFFECT ON SYSTEH OTHER REtlARKS

FAILURE ttGDE FAILURE DETECTION
%%%%%%%%%%!f%%%%% %%%%%V%%%%%%%%%%4f%%%%%%% %%%%%%%%%%%%%%%%%4f%Ã%%%%%%%%%%%%%%%%

Z7-7-CY U7766413 S)2-2RHSA27 PERIODIC TEST
REt!OTE SHUTDOHN
STATIOtt CONT 6Z
FAILS CLOSED

NOttK

27-7-HT U7776413

27-7-HT U7786413

27-7-HT U7796413

27-7-HT U78064)3

27-7-HT U78)6413

27-7-HT U7826413

420-ZPHSA27
CONTACT 9
FAILS OPEN

33-"RHSA27
CONTACT 15
FAILS OPEtt

S)Z-ZRHSAZ7
REt'!OTE SHUTDOHN
STATION CCttT 63
FAILS OPEN

S)2-2RtlSA27
REHOTE SHUTOOHN
STATION CONT 65
FAILS OPEN

S73A-2RHSA27
CONTACT 2
FAILS OPKN

TttS-ZRHSA27
OVERTORQUK
PRESENT

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERXGDIC TEST

PERIODIC TEST

RHS LOOP A VALVE OPEN

RHS LOOP A VALVE OPEN

RHS LOOP A VALVE OPEN

RHS LOOP A VALVE OPEN

RHS LOOP A VALVE OPEN

RHS LOOP A VALVE OPEN

27-7-HT U7836413

)
27-7-EC U7856413

27-7-EC U7866413

27-7-EC U7876413

TRS-ZRHSA27
CONTACT 17
FAILS OPEN

4ZC-cRHSA27
RELAY ENERGIZED
BY A SHORT

S73A-ZRHSA27
CO'lTACT 2
FAILS CLOSED

S)2-ZRHSA27
Rcl!OTE SHUTGGhH
STATXON CONT 64
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

RHS LOOP A VALVE OPEN

LOSS OF LPCX LOOPS A OR C

LOSS OF LPCI LOOPS A OR C

t!ONE

I lFAILURE NODES AND EFFECTS ANAI-YSXS

I I I I I I l I wml RESXOUAL HEAT REtlOVAL I

I4l I 3 I I 2 I I I I I
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FTSH COttPONENT COttPOHENT AND HETHOD OF EFFECT ON SYSTEtl OTHER REtlARHS

IDEttTXFIER FAILURE HODE FAILURE DETECTION
???????f???????t ?????? % I?? %???t %????%???????????????? 4???? }t 4t???t?????????????????t?????????????????? %??% %?????????? %?????????????????????????? %???f % 4?????t???? %?t%?t??% %?t?f????????????%?t???t???t%?????????t???t?t?t?t

27-7-HU U7996423 4ZO-2RHSB27
CONTACT 9
FAILS OPEN

PERIODIC TEST RHS LOOP B VALVE OPEN

27-7-HU U8006423 33-2RHSB27
CONTACT 15
FAILS CPKN

PERIODIC TEST RHS LOOP B VALVE OPEN

27-7-HU U8016423

27-7-HU U8026423

S15-ZRHSB27
REHOTE SHUTDDHN
STATION CONT 63
FAILS OPEN

S15-ZRHSB27
REtlOTE SHUTDOHN
STATION CONT 65
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

RHS LOOP B VALVE OPEN

RHS LOOP B VALVE OPEN

27-7-HU U8036423 S73B-2RHSB27
CONTACT 2
FAXLS OPEN

PERIODIC TEST RHS LOOP B VALVE OPEN

27-7-HU U8046423

27-7-HU U80564Z3

27-7-DV U8076423

TttS-ZRHSBZ7
PVKRTORQUK
PRESENT

TttS-ZRHSB27
CONTACT 17
FAXLS OPEN

42C-ZRHSB27
RELAY EttKRGIZED
BY A SHORT

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

RHS LOOP B VALVE OPEN

RHS LOOP B VALVE OPEN

LOSS OF THO LPCI LOOPS

27-7-DV U8086423

Z7-7-DV U8096423

S738-ZRHSB27
CONTACT 2
FAXLS CLOSED

S15-ZRHSB27
REtlOTE SHUTOOHN
STATION CONT 64
FAILS CLOSED

PERIODIC TEST

PKRIODIC TEST

LOSS OF THO LPCI LOOPS

NONE

27-7-DV U8106423 S62B-2RHSB27
REHOTE SHUTDOHN
STATION CONT 3T
FAILS CLOSED

PERIODIC TEST NONE

l <tFAILURE NODES AND EFFECTS ANALYSIS

I I I l I I I l~l RESIDUAL HEAT REltOVAL

l4 I I31 I 2 I I 1 I I
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FTSK COHPONEHT COK«ONENT AHD HETWOD OF EFFECT ON SYSTEH OTHER REHARKS

IDENTIFIER FAILURE NODE FAILL<PE PETECTION
<<Klf<<<<<<<<<< <<<<<<<<)<<<<<<<<< %)t<<<<%%H<<K<<<<<<%<<% «<««<so<<»?'«< <<<<<<AK<<<<<<<<<<%%%% <<<<<<<<<<<<<<%<<<<<<KHÃltXMX!lÃ%%HXlfiKHÃltÃ%<< %<<%Ã<<<<A<<%!fK<<%%<<<<<<<<<<<<%<<%%<<

27-7-N

27-7-Y

G007RKS3

GOOOPI'.Sl

LOSS OF
SUPPRESSION 'OOL
PIPING WATER SEA.

BREAD'l OF
SUPPRESSION PO .L
SPRAY RING
LINE A PIPING

PERIODIC TEST

ANNUNCIATED IN
'3tH'')L ROON

NOHE

27-7-X G009RHS1 BREACH OF
SUPPRESSION >OOL
SPRAY RING
LINE e rzrZNG

ANNUNCIATED ZN
CONTROL ROOH

27-7-AC G017RHS3

27-7-AC G019RHS3

27-7-AC G021RHS3

27-7-AC G022RHS3

27-7-AJ G023RHS3

27-7-AJ GONRHS3

27-7-AJ G025RHS3

27-7-AJ G026RHS3

27-<-AJ G027RHS3

27-7-AJ G028RHS3

27-7-T G029RHS3

27-7-AC G018RWE3

2RHSNRV61A
FAILS OPEN

2RHS«RV139
FA LS OPEN

2RHS<<RV20A
FAILS OPEN

2RHS«RV110
I:a LS O"EN

2RHSKRV56A
FAILS OPEN

2RHS<<RV61B
FAILS 0?EN

2RHS«RV108
FAILS OPEN

2fJlS<<RV56B
FAILS OPEN

2RHS<<RV61C
FAILS OPEN

2 <'S<<RV<'.OC

FAILS OPEN

2RHS<<RV20B
FAILS OPEH

2RHS<<SV3<tA
FAIl.S OPEN

PERIODIC CEb <

PERIODIC TEST

PERIODIC TEST

PERIODZC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

DISCHARGE LINE TO SUPPRESSION
POOI. ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSIOit
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEtt

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

DISCHARGE L'INE TO SUPPRESSIOH
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPlPRESSION
POOL ISO1.ATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOl ISOLATION VALVE OPEN

I I FAILURE NODES AHD EFFECTS ANALYSIS I
I I I I I I I It6tJDttI.I RESIDUAL HEAT REtlOVAL CONTttT ISOL
lOI I3l 12I IZI I I
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FTSK COl fPOHENT COHPONENT AND tlETHOD OF EFFECT ON SYSTEH OTHER REHARKS

ZDENTIFZER FAILURE NODE FAILURE DETECTION
%%!f%%%%%%%%%%%%%Wglf%%%%}f %%%%%%NÃ%%%%%%%%%%%lt%%%%%%%}fXKlf%%%%!f %%%%%%%%%%!fÃ%%%%%%%%%%%%!f%

27-7-U 6104RHS3

27-7-AG G120RHS3

27- i-AQ 6127RHS3

27-7-AS G131RHS3

ZlirlSxHOV24C
FAILS OPEN

ZRHSxttOV258
FAILS OPEN

Z.:HS.-.tlDV26a
FAILS OPEN

ZRHSVHOV268
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODZC TEST

ZRHSxttOVZ4C OPEN

ZRHSxttOV258 OPEN

ZRHSxHOV26A OPEN

ZRHSVHOV268 OPEN

27-7 AP — G135RHS3

27-7-AR 6139RHS3

ZRHSettOV27A
FAILS OPEN

ZRHSxHOV278
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

ZRHSxHOV27A OPEN

ZRHSxklOV278 OPEN

27-7-Y G143RHS3 ZRHS<HOV33A
FAILS OPEN

PERIODIC TEST ZRHSxHOV33A OPEN

27-7-X 6150RH~3 ZRHSxHOV338
FAILS OPEN

PERIODIC TEST ZRHSxtkOV338 OPEN

27-7-AA '157RHS3

27-7-9 G168RHS3

27-7-AY 6180RHS3

27-7-lt 6207RHS3

27-7-Z G219RHS3

27-7-AZ . 6230RHS3

27-7-AU G190RHS3

ZRHSNHOV40A
FAILS OPEH

ZRHSxtlDV113
FAILS OPEN

ZRHSvttOV67A
FAILS OPEN

ZRHSvtkOVZB
FAILS OPEN

ZRHSxHOVZ12
FAILS OPEH

ZRHS<HOV408
FAILS OPEN

ZRnSwtiOV678
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ZRHSxHOV40A OPEN

ZRHSvttOV113 OPEN

ZRMSvAOV39A OR ZRHSxHOV67A OPEN

ZRHSxHOVZB OPEN

ZRHSxHOVZZZ OPEN

ZRHSxHOV408 OPEN

ZRHSxAOV398 OR ZRHSxttOV678 OPEN

2'-7-C G302RHS3 LOSS OF DZV I
CONTAIN> '~'tT
SPRAY FUNCTION
(StlA' BREAK)

PERIODIC TEST

I IFAILURE HOOES AND EFFECTS ANALYSIS I
I I I I I I I I~~AI RESIDUAL HEAT REHOVAL CONTHT ZSOL I
14 I l3 I I 2 I I 1 I I I
I J.0.12177 FHEA»27-7 'H 4 I



«»«»««»»««««»«»««»«»»«»»«««»»«»»«a«««««»«»»««««»«}}} x.'«r«w»««««««»»«««««»»«««««««»««««««««»«««««»»««««««««»»««»««»«»«««««»««««»«»«»«»
FTSK COttPONENT COHPOttENT AND }i }MOD OF EFFECT ON SYSTE)I OTHER REttARKS

'.Des'.TZFIER FAILURE MO}}E FAILURE DETECTION
«»»»«},««»««»««»« ««««»«««««»««««»««««»»»» «««»»«««««««««««»««»»»»««««««««««««» «»««»»»«»«»»««»««»««»»«»«»

27-7-C

27-7-S

27-7-S

G303RHS3

C042SVV3

G003SVV3

LOSS OF DIV II
CONTAIN)tENT
SPRAY FUNCTION
<Ct} L BREAM)

LOSS OF
ADS VALVES

LOSS OF
ADS BACH-UP
VALVFS

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

NONE

27-7-AT G0426023

27-7-AH G043602 }

42C«2RMSAO'2
RELAY FAILS OPEN

420-2RMSA02
RFLAY ENERGIZED
BY A SHORT

PERIODIC I'EST

PERIODIC TEST

2RMS»HOV1A OPEN

2RHS»HOVlA OPEN

27-7-4T
27-7-AL

G0446 021 LOSS OF
2EMS»'MCC103C
(GREEN)

ANNUNCIATED IN
CONTROL ROOH

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

27-7-AT G045602.

27-7-AT G0466021

27-7-AH G0476023

27-7-BA G0486022

27-7-AH G0496023

27-7-AH G0506023

i"RHSA02 575-115V
TRANSFORMER
FAILURE

2RHSA02 3A-FUSE
FAILS OPEN

S4A-2RMSA02
CONTACT
FAILS CLOSED

S4A-2RHSA02
OPERATOR ERROR

S6-2RMSA02
RFMCTE SMUTDOHN
5}ATION COHT 40
FAILS CLOSED

S32A-2RMSA02
REMOTE SHUTDOHH
STATION CONT 1T
FAILS CLOSED

ANNIE,IATED IN
CONTROL ROOH

ANNUNCIATED IN
CONTROL ROOH

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOH

PERIODIC TEST

PERIODIC TEST

2RHS«MOVlA OPEN

2RMS»HOV1A OPEN

2RMS«HOVlA OPEN

2RMS«HOVlA OPEN

HONE

HONE

I 4FAILURE HODES AHD EFFECTS ANALYSIS
I I I I I I I I~I RESIDUAL HEAT REMOVAL CONTHT ISOL
IOI l3I I21 ill
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««««««««««««3:P««««««««««««««««««««««'7%4 ««««.'W«««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««
FTSK COMPONENT CD;fPC:NENT AND HETHOD OF EFFECT ON SYSTEH OTHER REf!ARKS

ZDENTZFIER FAILURE HP:E FAILURE DETECTION
««««««««««««X'i4:a ««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««

27-7-BC G0776083

27-7-BC G0786082

27-7-AH G0796083

27-7-AH G0806083

27-7-BD G0816083

27-7-BD G0826083

2'7-7'RD G0836083

27-7-BD G0846083

27-7-BD G0856082

27-7-H G0876113

27-7-BE G0896112

27-7-BE GV906112

27-7-BE G08861li

S5A-2RHSA07
CONTACT
FAILS CLOSE'u

S5A-2RHSA07
OPERATOR ERROR

2RHS«HOV158
FAILS OPEN

420-2RHSB07
RELAY ENERGIZED
BY A SHORT

42<'-ERHSB07
CONTACT 5
FAILS CLOSED

K60B-
GE SYSTEH-E12
CGNTACT fl2
FA LS CLOSED

K60B-
GE SYSTEH-E12
RELAY ENERGIZED

SSB-2RHSB07
CONTACT 4
FAILS CLOSED

S5B-2RHSB07
OPERATOR ERROR

420-2RHSA10
RELAY ENERGIZED
BY 4 SHORT

4i?0-2RHSA10
CONTACT 5
FAILS CLOSED

S10A-2RHSA10
CONTACT 4
FAILS CLOSED

S10A-2RHSA10
OPERATOR ERROR

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOH

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
ZN CONTROL ROOM

PERIODIC TEST

PERIODIC TEST

INDZCATING LIGHT
ZN CONTROL ROOH

IHDICATING LIGHT
IN CONTROL ROOM

2RHS«HOV15A OPEN

2RHS«HOV15A OPEN

2RHS«HOV15B OP EN

2RHS«HOV15B OPEN

2RHS«HOV15B OPEN

K60B-GE SYSTEH-E12 CONTACT H2
CLOSED

X60B-GE SYSTEM-E12 CONTACT H2
CLOSED

2RHS«HOV15B OPEN

2RHS«HOV15B OPEN

2RHS«HOV24A OPEN

2RHS«MOV24A OPEN

2RHS«MOVZ4 S10A-2RHSA10 CONTACT 4
CLOSED

2RHS«MOV24 S10A-2RHSA10 CONTACT 4
CLOSED

I FAILURE HODES AND EFFECTS ANALYSIS
I I I I I I l l~t RESIDUAL HEAT REHOVAL CONTHT ISOL
I4I I3I I2I Ill I
I J.O 12177 FHEA-27-7 SH I

























FTSH CA DEPONENT

IDENTIFZ:.R
COHPOttENT AND

FAILURE HODE

27-7-BV G2326383 420-2RHSB25
COttTACT 5
FAILS CLOSED

%%%%%%%E 4%%%%%%%%%%%%%%%%%%%%%%%%%%%%Kei 'A%K%%% K%%% %%%% K%%M%KX%% M%%%%%% K%%%% % K%%%% i%%%%%%%% M%%%%%%%%%%%%%% %%% %%%%%% X%%%%%%%%%%%%%

HETHOD OF EFFECT ON SYSTEK OTHER REtlARKS
FAILURE DETECTION

%%%%%%%%%%%%%%%%%KKK!fi%% %%%Ã%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%!EKW%%%%%%%%%%%

PERIODIC TEST 2RHSxAOV39B OR 2RHSattOV67B OPEN

27-7-BV G2336383

27-7-BV G2346382

27-7-BV G2356383

$69B-2RHSB25
CONTACT 4
FAILS CLOSED

S69B-2RHSB25
OPERATOR ERROR

S14-2RHS 825
EHOTE SHUTDOHN

S>ATION CONT 2
FAILS CLOSED

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOH

PERIODIC TEST

2RHSxAOV39B OR 2RHSHtOV67B OPEN

2RHSvAOV39B OR 2RHSxttOV67B OPEN

NONE

G2366383

27-7-BV G2376383

27-7-BV G2386333

27-7-BV G239638$

S41B-2RHSB25
REttOTE SHUTDOHN
STATION COYi'T
FAILS CLOSED

S14-2RHSB25
REHOTE SHUTDOHN
STATION CONT 4
FPILS CLOSED

HlllB-
REHOTE SHUTDOHN
STATION RELAY
E". RO'ZED

KlllB-
REHOTE SHUTDOHN
STATION CONT H2
FAILS CLOSED

PERZODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

HONE

HI11B-REHOTE SHUTDOHN
STATION CONT H2 CLOSED

KlllB-REHOTE SHUTDOHH
STATION CONT H2 CLOSED

27-7-AD G2406393 « 2RHSxHOVI04
~'PI' i&EH

PERIODIC TEST 2RHSxHOV104 OPEN

27-7-AD G2416393 420-2RMSA22
RELAY EttERGIZED
BY A SHORT

PERIODIC TEST 2RHSxHOV104 OPEN

27-7-BH G2426393 S8-2RHSA22
REMOTE SHUTDOHN
STATION CONT 78
FAILS CLOSED

PERIODIC TEST

I FAILURE HODES AND EFFECTS ANALYSIS I
I I l I I I I l~l RESIDUAL HEAT REHOVAL CONTtlT ZSOL I
I4I I3I I21 ill I t
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%%%%%%%%%%%%%llll%%%%%%%%%%%%%%%%%%%%%%%%%lf%%%%%%llWf%%%%%%%%%%%%ll%%%%llXWf M%%%l$%%M%%%%%%ll%%%%%%%%%%%%%%ilf%%%ll%%%llXWf%%ll%%%WE%%%)fllllllllWf
FTSK COt tPONKNT COt tPDHEHT AhD HETHOD OF EFFECT ON -SYSTEH OTHER REHARKS

IDENTIFIER FAILURE HDDE FAILURE DETECTION
%%%ll%Ãlflf% %%%%%%%llll%%%%%%% %%Ill%%%%%%%%%%%%%%%!f%%%% %M%%%%%%%%%%%%%%%%%%%lf%%%%%%%%%%%%% %%%%%%%%%%%%%lf%%%%%%%%%%%i%

27-7-AL 62556411

27-7-AH G2566413

27-7-BX 62576412

27-7-AH 62586413

27-7-AH 62596413

27-7-AH 62606413

27-7-BX G2616413

Z7-7-BX G2626413

27-7-BX G2636413

27-7-BX 62646413

27-7-BX G2656R13

Z7-7-BX G2666413

ZRHSA27 3A-FUSE
FAILS OPEN

S73A-ZRHSA27
CONTACT 4
FAILS CLOSED

573A-2RHSA27
OPERATOR ERROR

512-2RHSA27
REtlOTE SHUTDOHN
STATION CONT 60
FAILS CLOSED

562A-ZRHSA27
REHOTE SHUTDOHN
STATION CONT 1T
FAILS CLOSED

S12 ZRHSA27
REHOTE SHUTDDHN
STATIOtl COiiT 6Z
FAILS CLOSED

R20-2RHSA27
COiNTACT 9
FAILS OPEN

33-ZRHSA27
CONTACT 15
FAILS OPEN

SI2-2RHSA27
REtlOTE SHUTDDHN
STATIOil CONT 63
FAILS OPEN

512-ZRHSA27
REltDTE SHUTDOHH
STATIOH COHT 65
FAILS OPEN

573A-2RHSA27
CONTACT 2
FAILS OPEN

TQS-ZRHSA27
OVERTORQUE
PRESENT

ANttUHCIATKD IN
CONTROL ROOH

PERIODIC TEST

INDICATING LI6HT
IN CONTROL RODtl

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

DISCHARGE LINK TO SUPPRESSION
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATIOiN VALVE OPEN

HONE

HONE

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATIOH VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

I IFAILURE HODES AND EFFECTS ANALYSIS
I I I I I I I I~ RESIDUAL HEAT REHOVAL COHTHT ISOL
141 131 I 2 I 111 I
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FTSK COtfPOHENT COtlPONENT AND METHOD OF EFFECT ON SYSTEH OTHER REHARHS

IDENTIFIER FAILURE HODE FAILURE DETECTION
%%%%!f%!f% %%%%!f%%%% %%%%%%K%%%%%%%%% %%%%KK%%%%%%%%%K%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%!f%%%%%%%% %%%%Ã%%%%%%%%%%%%%%lf%%%%%%

27-7-BY G2806423

2 I-7-BY GZS16423

27-7-O'28264Z3

27-7-BY G2836423

27-7-P'> G2846423

S15-ZRH-":~c7
RE::OTE SHUTDOHN
STATION CONT 63
FAILS OPEN

SI5-Zr:.*3827
REHOTE SHUTDOHN
STATION CONT 65
FAlLS OPEN

S73B-2RHSB27
CONTACT 2
FAILS ""EN

TQS-ZRHSB27
OVERTORQUE
PRESENT

TQS-ZRHSB27
CONTACT

1'AILSOPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

DlSCHARGE LINE TO SUPPRESSIONi
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

DISCHARGE LINE TO SUPPRESSION
POOL ISOLATION VALVE OPEN

I IFAILURE MODES AND EFFECTS ANALYSIS
I I I I I I I l~l RESIDUAL HEAT REHOVAL CONTHT ISOL
14l l3l I 2 I I 1 I I
I J O. 2 MEA- 7-7'- SH 24 I







FTSK COttPONENT
ZDEtiTIFZER
%Vi%%ii%%%%

27-13-DF 7441HCS3

COMPONENT AND METHOD OF , EFFECT, ON . SYSTEH OTHER REHARKS-

FAILURE MODE FAILURE DETECTION
%!4%%%!f%%%%!f%%%%%%%%%Ã%%% %%%%%XÃ%%%%%%%%%%%%X%%X%%%%%%%%)f%%%% %%It%%%%%%%%%%%%%%%Ã%%%%%%%

2HCSxRBNR 18 PERIODIC TEST LOSS OF DIV ZI DBA HCS COttBL
HEATER hALL GAS COtiTROL SYSTEM
TEI tP ERATUR E

OUT-OF«LZtlITS

27-13-DF 744QHCS3

27-13-D 7511HCS3

27-13-F 7602HCS3

27-13-E 7603HCS3

27-13-EG 7620HCS2

27-13-EG 7621HCS2

27-13-DD 7634HCS3

27-13-DD 7635HCS3

27-13-DG 7636HCS3

27-13-DG 7637HCS3

27-13-EP 7657HCS3

2KCS<RBNR 18
REACTION CHAHBER
SHELL HIGH TEHP
EXIST

LOSS OF DIV I
COtSL GAS
BLOitER UNIT

2HCSxRBtB18
HTR, DIV IZ
FAILED OPEN

2KCSxRBNIA
HTR DIV I
FAILED OPEN

LOSS OF DIV II
600V BUS 2EJSxUS3
PCHER

2KCSxPNL228
FEEDER BRKR OPEN

2KCS<RBtiR lA
GAS TEttP
OUT OF LIMIT

2KCS)lRBti9 lA
HEATER OJTLET
GAS TEltP
OUT OF LItlIT

2KCSxRBNR 18
GAS TEMP
OUT OF LIHIT

2KCSxRBNR 18
HEATER OUTLET
GAS TEMP
OUT OF LItlIT

2KCSvtlOV 38
MECHANICAL
OVERLOAD EXISTS

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOH

INDICATIttG LIGHT
ZN COtiTROL ROOH

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV IZ DBA KCS COttBL
GAS CONTROL SYSTEH

LOSS OF DIV I DBA KCS COtSL
GAS CONTROL SYSTEH

LOSS OF DZV II DBA HCS COttBL
GAS CONTROL SYSTEH

LOSS OF DIV I DBA HCS COttBL
GAS CONTROL SYSTEH

LOSS OF DIV IZ DBA HCS COHBL
GAS CONTROL SYSTEH

LOSS OF DIV II DBA HCS COHBL
GAS CONTROL SYSTEM

LOSS, OF DIV I DBA HCS COt!BL
GAS COtiTRCL SYSTEM

LOSS OF DIV I DBA KCS COtfBL
GAS COttTROL. SYSTEH

LOSS OF DIV IZ DBA HCS COHBL
GAS CONTROl. SYSTEH

LOSS OF DIV II DBA HCS COMBL
GAS CONTROL SYSTEH

LOSS OF DIV ZI DBA KCS COttBL
GAS CONTROL SYSTEH

l ~ lFAILURE HODES AND EFFECTS ANALYSIS I

I I I I I I I-I I DBA HYDROGEN RECOMBINER I

IQI I3I I2I III I I
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FTSK COttPONENT
IDENTIFIER

COt!PCNENT AhD HETHOD OF EFFECT ON SYSTEH OTHER REHARKS
FAILURE tlODE FAILURE DETECTION

%%%%%%%%%%%%%3f%% %%%%%%%%%%Yi%4f%%%%%%%Ã%%% %%%!flf%%%1!E%%%%%!f%%%lfi%%%%%%%%%%)f%%%% %M%%%%%%%%%%%%%)f%%%%%%%%%%

27-13-EH 7667HCS3

27-)3-BZ 7687HCS3

27-)3-CK 7696HCS3

c.7-13-CC 7705HCS3

27-13-CN 7713HCS3

27-13-CD 772)HCS3

27-13-CP 7729HCS3

27-)3-CE 7737HCS3

27-)3-CQ 7705HCS3

2HCSvctlOV 6A
t tECHANICAL
OVERLOAD EXISTS

2HCSvtlOV )A
tlECHANICAL
OVERLOAD EXISTS

2HCSxttOV )B
HECHANICAL
OVERLOAD EXISTS

2HCSxttOV ctA
HECHANICAL
OVERLOAD EXISTS

2HCS>ttOV OB
HECHAt<ICAL
OVERLOAD EXISTS

2HCS)fttOV 2A
t lECHANICAL
OVERLOAD EXISTS

2HCSxttOV 2B
HECHANICAL
OVERLOAD EXISTS

2HCSxttOV 5A
tlECHANICAL
OVERLOAD EXISTS

2HCSxHOV 5B
HECHANICAL
OVERLOAD EXISTS

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV I DBA HCS CollBL
GAS CONTROL SYSTEH

LOSS OF DIV I DBA HCS CotlBL
GAS CONTROL SYSTEH

LOSS OF DIV II DBA HCS COHBL
GAS CONTROL SYSTEH

LOSS OF DIV I DBA HCS COtlBL
GAS COtlTROL SYSTEH

LOSS OF DIV ZI DBA HCS COttBL
GAS COtlTROL SYSTEH

LOSS OF DIV I DBA HCS COttBL
GAS COtlTROL SYSTEH

LOSS OF DIV II DBA HCS COttBL
GAS CONTROL SYSTEH

LOSS OF DIV I DBA HCS COHBL
GAS CONTROL SYSTEH

LOSS OF DIV IZ DBA HCS COttBL
GAS CONTROL SYSTEH

27-13-E
27-13-BS
27-13- Ftl
27-13-FR
27-13-FS
27-13-FN
27-13-FP
27-13-FQ
27-13-FT

7707HCS3 LOSS OF H13 P896
CONTROL POKER

PERIODIC TEST LOSS OF DIV I DBA HCS COttBL
GAS CONTROL SYSTEH

27-13-BS 7708HCSZ 2HCS<FSLX2)A
CONTACT
FAILED OPEN

INDICATING LIGHT
IN CONTROL ROOH

LOSS OF DIV I DBA HCS COHBL
GAS CONTROL SYSTEH

I I I I I I I I

Ill I3l I2I III
I

IFAILURE HODES AND EFFECTS ANAl.YSIS I
DBA HYDROGEN RECOtlBINER I

I I
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FTSH COtlPONENT COtfPOt?EtlT AND HETHOD OF EFFECT ON SYSTElt OTHER REHARKS
IDENTIFIER FAILURE tlODE FAILURE DETECTION
%%%?%%%%%% %%?%%%%%%%%%%%%%% %%%%%%%%%%%%%%%?%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%?%%%%%%%%% %%?%%%%%%%%%%%i%%%%%%%%%%%%%

27-13-H 7749HCS3 JS-2PZA-2HCSA09
CcttTACT
FAILED CLOSE

PERIODIC TEST LOSS OF DIV I DBA KCS COttBL
GAS CONTROL SYSTEH

27-13-H 7750HCS3

27-13-EF 7751HCS3

27-13-DJ 7752HCS3

27-13-EF 7753HCS3

27-13-BS 7755HCS3

27-13-EF 7756HCS3

'27-13-EF 7757HCS3

27-13-D J 7758HCS3

27-13-D J 7759HCS3

27-13-F
27-13-BU
27-13-FU
27-13-FY
27-13-FZ
27-13-F V
27-13-FH
27-13-FX
27-13-GA

7760HCS3

27-13-BU 7761HCS2

'-27-13-DJ 7754HCS3

JS-3P1A-2HCSA09
PELAY ENERGIZED

ZHCS%E lI 20A
FAILS ZhOPERATIVE

ZHCS%FYY 21A
FAILS INOPERATIVE

2HCS%TC 20A FAILS
It(OPERATIVE

2HCS%PHRS 21A
FAILS INOPERATIVE

2HCS%FSL 21A
FAILS INOPERATIVE

2HCS%TT 20A FAILS
IttOPERATIVE

2HCS%TE 20A FAILS
INOPERATIVE

2HCS%FT 21A FAILS
INCP ERATIVE

2HCS%FE 21A FAILS
INOPERATIVE

LOSS OF H13-P897
CONTROL POttER

2HCSKFSLX 218
CONTACT
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

INDICATIhG LIGHT
IN CONTROL ROOH

LOSS OF DIV I DBA HCS COttBL
GAS COttTRCL SYSTEH

LOSS OF DIV I DBA HCS CmtBL
GAS CONTROL SYSTEtl

LOSS OF DIV I DBA HCS COtfBL
GAS CONTROL SYSTEtl

LOSS OF DIV I DBA HCS COttBL
GAS CONTROL SYSTEH

LOSS OF DIV I DBA HCS COHBL
GAS COttTROL SYSTEH

LOSS OF DIV I DBA HCS COltBL
GAS CONTROL SYSTEH

LOSS OF DIV I DBA HCS COttBL
GAS CONTROL SYSTEH

I

LOSS OF DIV I DBA HCS COttBL
GAS CONTROl SYSTEtl

LOSS OF DIV I DBA HCS COttBL
GAS COiNTROL SYSTEtl

LOSS OF DIV I DBA HCS COttBL
GAS CONTROL SYSTEkl

LOSS OF DIV II DBA HCS COttBL
GAS CCitTROL SYSTEtl

LOSS OF DIV IZ DBA HCS COttBL
GAS CONTROL SYSTEH

I I
I t I I I I I I

14I I3I IZI IZI
I

IFAZLURE tfODES AND EFFECTS ANALYSIS I

I DBA HYDROGEN RECOHBZNER I

I I
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FTSK CO»tfPONEtlT COtfPO»tENT AND tiiETHOD OF EFFECT ON SYSTEkl OTHER R El fARKS
IDENTIFIER FAILURE MODE - FAILURE DETECTION

%%%%%%»%»%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

27-13-EP 76526033

27-13-EP 76536033

42-C-c.HCSB03
CONTACT 6
FAILED OPEN

33-2HCSB03
CCtfTACT 4
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV II DBA HCS COtfBL
GAS CONTROL SYSTEM

LOSS OF DIV II DBA HCS COMBL
GAS CONTROL SYSTEkl

27-13-EY 76546033 3-3-?KCSBll
COiNTACT R3
FAXLEO OPEN

PERIODIC TEST LOSS OF DIV II DBA HCS COkfBL
GAS CONTROL SYSTEkl

27-13-EX 76556033

27-13-EP 76566033

27-13-EX 76596033

27-13-T 70166042

27-13- Y 70176042

27-13-T 70186041

27-13-T 70196041

27-13-V 70216042

27-13-AF 70226042

1-ZhCS803
CONTACT 28
FAILED OPEN

TftS-0-ZHCSB01
COiNTACT 18
FAILED OPEiN

3Xl-2HCS807
COlA'2
FAILED OPEN

2HCS%tfOV 4A FAILS
OPEN

420-2HCSA04
EttERGXZED
BY SHORT CKT

3A FUSE CKT
2HCSA04
FAILED OPEtl

575-115V 150VA
tfFtfR CKT
2HCSA04 FAXLED
OPEN

2HCS%kIOV 48 FAILS
OPEN

420-2HCSB04
ENERGIZED
BY SHORT CKT

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOM

INDICATING LIGHT
ZN CONTROL ROOM

AHt%itCZATED IN
CONTROL ROOM

ANh~i'CIATEO IH
CONTROL ROOH

INDICATING LIGHT
IN CONTROL ROOkl

IhDICATING LIGHT
IN CONTROL ROOtl

LOSS OF OXV II DBA HCS COkfBL
GAS CONTROL SYSTEkl

LOSS OF OIV ZX OBA HCS COtfBL
GAS CONTROL SYSTEtl

LOSS OF OIV IZ DBA HCS COtfBL
GAS CONTROL SYSTEkl

Z-55A PEN ZhBD ISOL 2HCS%HOV 4A
OPEN

Z-55A PEN INBD ISOL 2HCS%MOV 4A
OPEN

LOSS OF DIV I DBA HCS COtfBL
GAS CONTROL SYSTEM

LOSS OF DZV I DBA HCS COMBL
GAS CO.'lTROL SYSTEH

Z-558 PEN INBD ISOL 2HCS%ktOV 48
OPEN

Z-558 PEN INBD ISOL 2HCS%HOV 48
OPEN

27-13-V 70236041 3A FUSE CHT
2HCS804
FAILED OPEN

At0tUNCXATED IN
CONTROL ROOtl

LOSS OF DIV IZ DBA HCS COtfBL
GAS COtlTROL SYSTEtl

l41 I3l I2I UZI
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FTSH COttPONENT
IDENTIFIER

27-)3-CB 74896043 3-2-2HCSA11
CONTACT Tl
FAILED CLOSE

COttFONENT AttD HETHOD OF EFFECT ON SYSTEH OTHER REt!ARKS
FAILURE HODE FAILURE DETECTION

PERIODIC TEST LOSS OF DIV I DBA HCS COtlBL
GAS CONTROL SYSTEH

27-13-FB 74906043

27-13-CH 74926043

27-13-FC 74936043

27-13-OU 76046043

27-13-DY 76056043

27-13-FB 76276043

27-13-FC 76296043

3X1-2HCSA07
CONTACT R3
FAILEO CLOSE

3-2-2HCS811
CONTACT Tl
FAILEO CLOSE

3Xl-2HCS807
CONTACT R3
FAILED CLOSE

33-2HCSA04
CONTACT 15
FAILS OPEN

33-2HCSB04
CONTACT 15
FAILS OPEN

3A-7-2ISCA02
CONTACT R4
FAILED CLOSE

38-7-2ZSCB02
COtPACT R4
FAILED CLOSE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODZC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

3Xl-2HCSA07 CONTACT R3 CLOSED

LOSS OF DIV ZI DBA HCS COHBL
GAS CONTROL SYSTEH

3X1-2HCSB07 CONTACT R3 CLOSED

Z-55A PEN ZNBD ISOL 2HCSxHOV 4A
OPEN

Z-558 PEN INBD ISOL 2HCSxHOV 48
OPEN,

NONE

NOt)E

27-13-CC 76996043

27-13-CC 77006043 42-C-2KCSA04
CONTACT 6
FAILED OPEN

PERIODIC TEST

42-0-2HCSA04 COIL PERIODIC TEST
FAILS OPEN

LOSS OF DZV I DBA HCS COtfBL
GAS COttTROL SYSTEH

LOSS OF DZV I DBA HCS COttBL
GAS CONTROL SYSTEH

27-13-CC 77016043

27-13-CC 77026043

27-13-CS 77036043

33-2HCSA04
CONTACT 4
FAILED OPEN

3-3-2HCSAll
CONTACT R4
FAILEO OPEN

1-2HCSA04
COttTACT 28
FAILED OPEN

PERIODIC TEST

PERIODZC TEST

PERIODIC TEST

LOSS OF DZV I DBA HCS COHBL
GAS CONTROL SYSTEH

LOSS OF DIV I DBA HCS COHBL
GAS CONTROL SYSTEH

LOSS OF DIV I DBA HCS COHBL
GAS COtPROL SYSTEH

I '++I-IFAILURE HODES AND EFFECTS AttALYSZS
I I I I I I I I l DBA HYDROGEN RECOttBINLR
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27-.13-S 70R06052

27-13-AH 70416052

27-13-CQ 70R26051

27-13-CQ 70R36051

27-13-AY 71526053

2KCSvHOV 58 FAILS
CPEN

R20-2HCS805
EHERGXZEO
BY SHORT CKT

3A FUSE CKT
2HCSB05
FAILED OPEN

575-115V 150VA
XFttR CKT
2HCSB05 FAILED
OPEN

1-2HCSA05
CO))TACT 2T
FAILED CPEN

XhDICATZHS LIGHT
IN COtlTPOL ROO)l

ItE)ICATIt)S LIGHT
IH CONTROL ROO)l

AhHUhCZATED IN
CONTROL RCOH

Attt)U)iCIATED IH
COHTRCL RCO)l

PERIODIC TEST

Z-578 PEN IHBD ISOL 2KCS??))OV 58
OPEN

Z-578 PEH IHBD ZSOL 2HCS??HOV 58
OPEN

LOSS OF DIV IZ DBA HCS COKBL
GAS CONTROL SYSTE)l

LOSS OF DIV IZ DBA HCS COHBL
GAS CONTROL SYSTEH

Z-57A PEH IHBD ISOL 2HCS??HOV 5A
OPEN

27-13-AZ
27-13-AY
27-13-BX

71536053 1-2HCSA05
OPERATOR ERROR

PERIODIC TEST LOSS OF DIV I DBA HCS CO)IBL
GAS CCiiTROL SYSTEtl

27-13-AY 715R6053 3-2-2KCSA11
CONTACT T2
FAILED OPEN

PERIODIC TEST Z-57A PEH IHBD ISOL 2HCS??HOV 5A
OPEN

27-13-EC 71566053

27-13-AY 71586053

27-13-88 71596053

27-13-BC 71606053
27-13-88
27-13-CH

27-13-88 71616053

3X2-2HCSA07
CONTACT Rl
FAILKD OPEN

3A-8-2ISCA02
COHTACT R2
FAILED OPEN

1-2HCSB05
CONTACT 2T
FAILED OPEN

l-c.HCS805
OPFRATCR ERROR

3-2-2HCSBll
CONTACT T2
FAXLED OPEN

PKRZODZC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

Z 57A PEH XHBD ISOL 2HCSA)IOV 5A
OPEN

Z-57A PEN ZhBD ISOL 2HCS??HOV 5A
OPEN

Z-578 PEN ZhBD XSOL 2HCS??HOV 58
OPEN

LOSS OF DIV II DBA HCS CC)IBL
GAS COi)TRCL SYSTEtl

Z-578 PEN IHBD ISCL 2HCS??HOV 58
OPEN

l P P~ IFAZLL?RE t)ODES AHD EFFECTS At)ALYSIS
I I I I I I I I DDA HYDROSEH RECO))BIKER
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FTSK COttPCNENT COttPONENT AND HETHOD OF EFFECT ON SYSTEH OTHER REt tARKS
IDENTIFIER FAILttRE HCDE FAILURE DETECTION
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27-13-EL .73286063

27-13-EN 73326063

27-13-ER 73356063

27-13-ER 73366063

27-13-EL 74676063

27-13-EL 74686063

42C-2HCSA06
CLOSING COIL
ENERGIZED BY
SHORT CKT

2HCSIIHOV 6B
Z-56B PEH
ItiBD ISOL
FAILED CLOSE

1-2HCSB06
CONTACT 2T
FAILED CLOSE

42C-'2HCSB06
CLOSIHG COIL
ENERGIZED BY
SHORT CKT

3-2-2HCSA11
CONTACT T3
FAILED CLOSE

3X2-2HCSA07
CONTACT R3
FAILED CLOSE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV I DBA HCS COttBL
GAS CONTROL SYSTEH

LOSS OF DIV II DBA HCS COttBL
GAS CONTROL SYSTEH

LOSS OF DIV IZ DBA HCS COttBL
GAS CONTROL SYSTEH

LOSS OF DIV ZI DBA HCS COtfBL
GAS CONTROL SYSTEH

LOSS OF DIV I DBA HCS COHBL
GAS CONTROL SYSTEH

3X2-I2HCSA07 CONTACT R3 CLOSED

27-)3-,ER 74736063 3-2-2HCSBll
COHTACT T3
FAILED CLOSE

PERIODIC TEST LOSS OF DIV ZI DBA HCS COHBL
GAS CONTROL SYSTEH

27-)3-ER 74746063

27-13-BK 76126063

27-13-BN 76136063

27-13-EL 76236063

27-13-ER 76256063

3X2-2HCSB07
CONTACT R3
FAILED CLOSE

33-2HCSA06
COHTACT 15
FAILS OPEN

33-2HCSB06
CONTACT 15
FAILS OPEN

3A-8-2ISCA02
CONTACT R4
FAILED CLOSE

3B-8-2ISC 802
CONTACT R4
FAILED CLOSE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

3X2-2HCSB07 CONTACT R3 CLOSED

Z-56A PEH INBD ISOL 2HCSllMOV 6A
OPEN

Z-56B PEH INBD ISOL 2HCSllttOV 6B
OPEN

HONE

I t IFAILURE HODES AHD EFFECTS ANALYSIS
I I - I I I .I I I l DBA HYDROGEN RECOHBINER
I41 I3l 12l IIl I

-I JO. 177 FHEA- -13 SH 4 I











fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffflffffflfffffffffffffffffffffffffffffffffffffffffffffff% ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
FTSK CO)lPONEt(T COttPCF(ENT AND l(ETHOO OF EFFECT ON SYSTEH OTHER REt!ARHS

IDENT:FIER FAILURE NODE FAILURE DETECTION,
ff%3fffffffff7fffffffffffffffff ffffffff ff%ffffffFf if ff ff ffffffkf ffffffffffffff ffffffffffffffffffffffffffffffffffffffffffffffffff%ffffffffffffffffffff

27-13-AL 70906093

27-13-AL 70916093

27-13-AL 70926093

27-13-CF 710f)6093

27-13-EG 731f)6091

27-13-EG 73156091

27-13-BT 73166093

27-13-ET 73196093

27-13-CF 73796093

Z7-13-CF 73006093

27-13-CF 73816093

27-13-CF 73826093

F 1-2HCSB09
3A FUSE
FAILEO OPEN

SHORT CKT
EXISTS ON
YY-6FB-2HCS809
CIRCUIT

CB-28-ZHCSB09
15A CIPCUIT
BREAKER
FAILED OP EN

f)2-C-ZHCSB09
( JS-I-C)CLOSIt(G
COIL Et(ERGIZED
BY 5'BORT CKT

CB-118 PH 8
CIRCUIT BRKR
FAILED OPEN

CB-118 PH C
CIRCUIT BRKR
F AIL ED OP EN

3Xf)-ZHCSB09
CONTACT Tl
FAILEO OPEN

3X4-ZHCSB09
RELAY COIL

,FAILED OPEN

3X2-2HCSB09
( YY-18)CONTACT
Rl FAILEO CLOSE

1A-ZHCSB09
CONTACT ZT
FAILED CLOSE

1A-2HCSB09
OPERATOR ERROR

HS-11-ZHCS809
DISCONNECT SH
FAILEO CLOSE

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNlNCIATED IN
CO;tTROL RCO)t

AHt(Ut(CIATED IN
CONTROL ROOFH

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF OIV II OBA HCS C(NQL
GAS CONTROL SYSTEH

LOSS OF DIV II OBA HCS COHBL
GAS CONTROL SYSTE)(

LOSS OF OIV II OBA HCS COt(QL
GAS CONTROL SYSTEtl

LOSS OF DIV II DBA HCS COHBL
GAS CONTROL SYSTEH

LOSS OF OIV II OBA HCS COHQL
GAS CONTROL SYSTD(

LOSS OF DIV II OBA HCS COt (BL
GAS CONTROL SYSTEtl

LOSS OF DIV II OBA HCS COHBL
GAS CONTROL SYSTEH

LOSS OF DIV II OBA HCS COttBL
GAS CONTROL SYSTEH

LOSS OF DIV II DBA HCS COl(QL
GAS CONTROL SYSTEH

18-2HCSB09 CONTACT 2T CLOSED

18-ZHCS809 COi(TACT ZT CLOSED

HS-ll-ZHCSB09 DISCONNECT
SNITCH CLOSED

I [FAILURE ttCDES At(D EFFECTS ANALYSIS
I l I I I I I I l DQA HYDROGEN RECOKQINER
I~I I3I IZI IXI . I
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F TSK COt tPOtt ENT COKPONENT AND HETHOD OF . EFFECT ON 'YSTEH OTHER REk)ARKS
ZOENTIFZER FAILURE tlODE FAILURE DETECTION
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27-13-FH 74887013

27-13-EU 76507013

27-13-EX 76607013

27-13-EV 76707013

27-13-EZ 76807013

27-13-68 76897013

27-13-GC 76987013

27-13-DN 71127043

3X-2HCS807
RELAY COIL
FAILED OPEN

3X1-2HCSA07
RELAY COIL
FAILEO OPEH

3X1-2HCS 807
RELAY COIL
FAILED OPEN

3X2-ZHCSA07
RELAY COIL
FAILEO OPEN

3X2-2HCS807
RELAY COIL
FAILED OPEN

3X-2HCSA07
RELAY COIL
FAILEO OPEN

3X-2HCS807
RELAY COIL
FAILEO OPEN

3-1-HCSAll
RELAY COIL
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

.3X-2HCS807 CONTACT Rl CLOSED

LOSS OF DIV I OBA HCS COHBL
GAS COt)TROL SYSTEH

LOSS OF DIV ZI DBA HCS COHBL
GAS CONTROL SYSTEH

LOSS OF DIV I DBA HCS COHBL
GAS CONTROL SYSTEH

LOSS OF DIV ZI DBA HCS COHBL
GAS CONTROL SYSTEH

LOSS OF DIV I DBA HCS CO))BL
GAS CONTROL SYSTEH

LOSS OF OIV II DBA HCS CO))BL
GAS CONTROL SYSTE)l

Z-55A PEN OUTBD ISOL 2HCSxk)OV lA
OPEN

27-13-DH 71147043

27-13-DH 71157043

27-13-DS 71227043

27-13-EA 71247043

LOSS OF 120V AC
DIV Z BUS A
2SC)lxPHL 102A
CONTROL PKR

Fl-2HCSAll
3A CONTROL PHR
FUSE FAILED OPEN

3-1-HCSB11
RELAY COIL
FAILED OPEN

LOSS OF 120V AC
DZV II BUS 8
2SC!lxPNL 3038
CONTROL PHR

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

Z-55A PEN OUTBD ISOL 2HCSx))OV lA
OPEN

Z-55A PEN OUTBD ISOL 2HCSx)tOV lA
OPEN

Z-558 PEN OUTBD ISOL 2HCSxHOV 18
OPEN

Z-558 PEN OUTBD ISOL 2HCSx))OV 18
OPEN

I IFAILURE ktODES ANO EFFECTS ANALYSIS
I I ) I I I I I DBA HYDROGEN RECO))BINER
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27-15-C V347GTS3

27-15-BA V359GTS3

27-15-AZ V378GTS3

ZGTSÃFNIA
t!KCHA!G CALLY
FAILS ItiQP

ZGTSccttQV 38
HKCHAt!XCALLY
FAILS CLOSE

ZGTSlcF¹B
HECHANXCALLY
FAILS It?CP

PERIODIC TEST

PERICDXC TEST

PERIODIC TEST

STAND-BY GAS TREATt!Kt(T SYSTEH
IHQPERATIVK

STAND-BY GAS TREATtlEt?T SYSTEH
INQP ERATIVE

STAND-BY GAS TREATtlENT SYSTEH
IHOPERATEVE

SlhGLE FAILURE

SIhGLE FAILURE

SINGLE FAILURE

27-15-BH
27-15-BP

VOZSHVR3 3-1-ZHVRA90 LOCA
HX-RADILO-FLOH
ISO RLY
OE-EhKRGIZED

PKRXCDXC TEST LOSS OF ZGTS FLTR TRAIN A
ZGTSllFLTEA

27-15-BY
27-iS-DZ

V190HVR3 3-Z-ZHVFB90 LOCA
HI-PAD)LO-FLQH
ISO RLY
DE-EhERGIZEO

PERIODIC TEST LOSS OF ZGTS FLTR TPAIH B
ZGTS>FLTEB

27-15-BQ V0330051 ZGTS>PDSLSA
t!EST Ai APl! RLY
CUTPUT CONT
FAILS CPEtk

AHtFJNCIATED IH
CCt?TRQL RCO!!

LOSS OF c.GTS FLTR TRAIN A
ZGTSlcFLTEA

27-15-BQ
27-15-CF

V0370055 ZGTSlPHRSSA
I-V INPUT
CChVERTER
t!COLS.E FAILS

ANALCG ItiDECATXCH LOSS OF ZGTS FI.TR TRAIN A
ZGTSlcFLTIA

Z7-15-BQ
27-15-CF

27-15-BQ
c.7-15-E

V0380051

V0390051

ZGTSl PDITSA
RX BLDG IN-OUT
DIFF PPESS
X!!TR FAILS

LOSS OF
OEV I BUS A
ZSCV<Pt<L 101A
CHT tt2

AtiNUhCIATEO IN
CCNTRCL ROQH

ANNUt<CIATED IH
CCNTRCL ROQH

LOSS OF ZGTS FLTR TRAIN A
ZGTSllFLTEA

LOSS OF 2GTS FLTR TRAIN A
ZGTSlcFLTIA

27-15-CF V0970053 ZGTS<E-I 5A
VOLTAGE TO
CURREt?T CO>?V

t!CD"LE FAILS

PERIODEC TEST LOSS OF ZGTS FLTR TRAXH A
ZGTSvFLTEA

27-15-CF V0990053 ZGTS<PDCSA
PROP+It!TEGRAL
t!QDULE FAXLS

PFRIODIC TEST LOSS OF 2GTS FLTR TRAIN A
ZGTSicFLTIA

I FAILURE t!CDES At?D EFFECTS At<ALYSIS I
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27-15-AH V2576023 33-ZGTSB02
t'.OVXA CPEHItIG
LIt!XT SH CCNT ft
FAXLS OPEN

PERIODIC TEST ZGTS«fttOVXB CLOSED

27-15-AH V2586023 33-ZGTSB02
HOVXA OPENING
BYPASS LS CONTll FAILS OPEN

PERIODXC TEST ZGTSfftlOVXB CLOSED

27-15-K V)076033 fIZ-ZGTSA03
HOV ZA IIOT
STARTER COIL
FAILS OPEN

PERIODIC TEST LOSS OF ZGTS FLTR TRAIN A
ZGTSffFLTXA

27-15-K V)086031 LOSS OF
ZEHSffttCCXOZA
575VAC PHR SPLY
CKT c.GTSA03

AtINUNCZATED IH
CONTROL RCOH

LOSS OF ZGTS FLTR TRAIN A
ZSTS«fFLTXA

27-15-K V)096031

Z7-15-K V)106031

«. EHS rfllCC102A
575V-115VAC
CKT c.GTSA03
CO."lT XRHR FAXLS

FUSE 3A-2GTSA03
ZEHSfrttCCXOZA
FAILS CPEN

AtttIUNCIATED IH
COiNTROL ROON

ANNUtiCIATED IH
CONTROL ROCtl

LOSS OF ZGTS FLTR TRAIH A
ZGTS««FLTXA

LCSS OF 2GTS FLTR TRAIH A
ZGTSNFLTXA

27-15-L V)116033 1-ZGTSA03 SEL SH
CONT 1-2
FAILS CPEH

PERIODIC TEST LOSS OF 2GTS FLTR TRAIN A
ZGTS«fFLTXA

27-15-L
27-15-H
27-15-L

V1126033 1-ZGTSA03 SEL SH
CFERATOR ERROR

PERIODIC TEST LOSS OF c".GTS FLTR TRAIN A
ZGTSffFLTXA

27-15-tl V)136033

27-15-H VX)ft6033

42-ZGTSA03
tlOV c.A HOT START
SEAL IH COtIT 3-ft
FAILS OPEN

1-ZGTSA03 SEL SH
COiNT 17-18
FAXLS CPEtt

PERIODIC TEST

PERIODIC TEST

LOSS OF c.GTS FLTR TRAIN A
ZGTSffFLTXA

LOSS OF 2GTS FLTR TRAIN A
ZGTSffFLTXA

27-15-L V1156033 1-ZSTSA03 SEL SH
CONT 9-10
FAILS OPEN

PERIODIC TEST LOSS OF ZGTS FLTR TRAIN A
ZGTS«fFLTXA

II II t I II
t ~
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FTSII CCtLoO!iKNT
IOEtiTIFXER
% ac ac ai aa X Yi4 %

27-15-BV V2876051
c.7-15-BA
c.7-15-AZ

ANN'JNCIATEO IH
CCtiTRCL RCC'.I

LOSS OF
ZEHS>IICC3028
IYELLCW)

CC!!PO:IKtiT At!D IIETHOQ OF EFFECT ON SYSTEa'I OTHER RE!I'RWS
FAILURE t!CDE FAILUiRE DETECTIC;I

%Y/%%%ataahatKKYi%+%% %%%ac%%%%%%%%aa%%%VaaKMYc%3k% - %ac3f%%<%%ac%%ac%%%%%%aaaaac%3f?f%%%%%%ac%%%%K

STA!IQ-BY GAS TREAT!'IENT SYSTEtl SINGLE FAILURE
INOPERATIVE

27-15-BV V2006051

27-15-BV V2896051

ZEHSaat!CC3028
575 115VAC
CWT 2GTS805
CCtlT YaFt!R FAILS

FUSE 3A-ZGTS805
ZEIIS>I!CC3028
FAILS CPEH

AtiNUIICIATEO XH
CQaiTPOL RCQ'.I

Atit!UNCIATED IH
CONTRCL ROOH

STAHQ-BY GAS TREATt!EtiT SYSTEH
It!QPERATXVE

STAhD-BY GAS TREATtIKtiT SYSTEH
IhCP KRATIVK

SXHGLE FAILURE

SINGLE FAILURE

27 15-8G Vc.906053 1-2GTSD05 SEL SW

CONT ZB
FAILS CPEil

PERIODIC TEST STAhD-BY GAS TPEATHKHT SYSTEII
IHCFERATIVE

SINGLE FAILURE

Z7-15-BG
27-15-BF
27-15-BV

VZ916053 1-ZGTS805 SKL SW

CPERATCR ERROR
PER IOOXC IEST STAt(0-BY GAS TREATHEHT SYSTEtl

IiiQPERATIVE
SINGLE F AXLURE

27-15-8S V2926053 33-ZGTS802
I!OV a.8 FIP LY
CLOSE LIt!IT SW

CC!iT 7 FAILS OP

PERIODIC TEST STAhO BY GAS TREATtlENT SYSTEH
IHCPKRATIVE

SINGLE FAILURE

27-15-CC VZ955053

Z7-15-CC V2966051

Z7-15-CC Va2976053

27-15-CD V2986053

33-c.GTS805
OPENING TORQUE
SW COtlT 18
FAILS OPEN

A9X-ZGTS805
OVLD AUX RLY
CO!IT 1-2
FAILS CPEH

ctZC-ZGTS805
STAoTER
AUX CCtlT 6
FAILS OPEN

ctZO-ZGTS805
STARTER SEAL IH
CCHTACT ct-5
FAILS OPEti

PERIODIC TEST

AHtFJNCIATED IH
CCNTROL ROCsal

PERIODIC TEST

PERICDIC TEST

STAt!D-BY GAS TREATHEHT SYSTEH
ItiQPERATIVE

STAtiD-BY GAS TREATtlKNT SYSTEH
INCP ERATIVE

STAND-BY GAS TREATIIENT SYSTEII
IhCPERATIVE

STAND-BY GAS TREATtlKNT SYSTEtl
It!QPERATIVE

SINGLE FAILURE

SINGLE FAILURE

SINGLE FAILURE

SItiGLE FAILURE

27-15-CD V2996053 ct20-ZGTS805
STAPTER CPENIHG
COXL FAXLS CPEH

PERIODIC TEST STAND-BY GAS TREATtlEHT SYSTBI
ItiCPERATIVE

SIhGLE FAILURE

I I 22 ZIFAILLaRE HQDES AND EFFECTS At!ALYSIS I

l I I I I I I I & I STAtiD-BY GAS TREATIIENT I

le I I3I I 2 1 II .
I I J.O.12177 FHEA-27"15 SW 25 I



FTSH CQt!PCI(KIIT
XDENTIF1ER

27-15-CC V3006051

CCi'iPOtlEtlT AND
FAILURE l!CDE

49X-ZGTSB05
OVLD AUX RLY
COIL FAILS OPEN

%X%%%%K%%%%%WK%%%%%4f%X%%%%%X%K%%X%%%X%%%%%%%%%%%%XK%lf%%%%K%%lt%%%%i%%%%4%X%%%%3fÃ%%%%%%%%%%%%

tIETHQD OF EFFECT ON SYSTEII OTtlKR REMARHS
FAXLL'RE DETECTION

%%YiÃ%%%%%ii%%%%%ii%%%%%%%% %%%%if%%%%%%!f%%%%%%%%%%%%%%%%%%II%%%%% %%%%%%%%%%%Yf%4(%%%!i%%%!f%%%%

STAhD-BY GAS TRKATtlEHT SYSTEII SIhGLE FAILURE
IttCP ERATIVK

27-15-CC V3016051

27-15-BF V3026D53

49X-c.GTSB05
01'LD TRIPPING
CCttTACT
FAILS OPEN

42C-ZGTSBC5
STAoTER SEAL IH
COtlT 7-8
FAXLS CLOSED

AtOIUNCIATED IH
CONTROL RQCtl

PERICDXC TEST

STAND-BY GAS TREATMENT SYSTEM
IHQPEPATIVE

STAhD-BY GAS TREATMENT SYSTEtl
Ihel ERATIVE

SIHGLE FAILURE

SXHGLE FAILURE

27-15-BF V3036053

27-15-BF. V3046053

1-ZGTSB05 SEL SH
CONT ZT
FAILS CLOSED

33-ZGTSBOZ
tlQVZB FULLY OPEN
LIIIXTSH CCNT 3
FAILS CLOSED

PERIODIC TEST

PERIODIC TEST

STAttD-BY GAS TREATMENT SYSTEM
INOPERATIVE

STAhD-BY GAS TREATMENT SYSTEtl
IHQPERATIVE

SINGLE FAILURE

SIhGLE FAILURE

27-15-CC V3066053 33-ZGTSB05
t!OV48 CPEHIHG
LItlIT SH CQilT 4
FAILS QPEH

PERIODIC TEST STAhD-BY GAS TREATMENT SYSTEM
INCP ERATIVE

SINGLE FAILURE

27-15-CC V3D76053 33-ZGTS805
MiOV48 OPEIIXHG
BYPASS LS COtlT
11 FAILS CPEH

PERIODIC TEST STAND-BY GAS TREATIIEttT SYSTEM
INQPERATXVE

SINGLE FAILURE

Z7-15-BV V3096053

27-15-BV V3106053

27-15-CT V3126053

l-c.GTSB05 SEL SH
CONT c.T
FAXLS OPEN

33-c.GTSBOZ MOV28
FLLLY OoEH LXIIIT
SH CONT 3
FAXLS CPEH

RZC-ZGTSB05
STARTER
CLOSXNS COIl
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF c.GTS FLTR TRAIN 8
ZGTS<FLTXB

LOSS OF ZGTS FLTR TRAIN 8
ZGTS<FLTXB

LOSS OF I.GTS FLTR TRAIH 8
ZGTSxFLT18

I I I I I I I I
I4t I3I IZI IX
l

5 FAILURE k!QDES AiND EFFECTS ANALYSIS [
I STAND-BY GAS TREATtlENT I

I
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fTSH COi!PONEtiT
IDENTIFIER

27-15-BY V1877013 1-2GTSB06 SEL SH PERIODIC TEST
COtiT 18
FAILS OPEN

COt!POtiEtiT AND tlETHOD OF EFFECT ON SYSTEH OTHER REtlARHS
FAILLE HCDE FAILURE DETECTION

%% Vc Yi Yi ic % K)ftc ViIVi%%% %%%% Yi ViVilfYi Yi K%%% V i%%%% K%%%% 4 K% K% IK% K %%% K% 4% 4 Vi5 4 % Vi4f% %% K%% X%%% K % 5 %IK Vi%%% Ili%% IXÃ K% Yi Yc Vi Y!%Vc K0 K%

LOSS OF ZGTS FLTR TRAIN 8
ZGTS<FLT18

27-15-BY V1887013

27-15-BY V1897013

27-15-CR V1917013

27-15-CR V1927012

27-15-BZ V1937013

27-15-CA V19%7011

27-15-BZ V1977013

27-15-82 V2007013

27-15-BZ V2017013,

3XZ-ZGTSB06 AUTO
RESTART t!Etl RLY
CFR CCNT 5 6
FAILS OPEN

3-2-c.HVRB90 LOCO
HI RAD iLO-FLOH
ISO RLY „COtiT
H3-T3 FAILS OPEN

3XZ-ZGTS806 AUTO
RESTART tlEtl RLY
COIL LATCPeO
BY DIR SHORT

3-2-2HVR890 LOCA
HI RADiLO-FLOH
ISD RLY CONT
tl2-TZ FAIL CLOSE

3X2-c.GTSB06 AUTO
RESTART tlEtl RLY
CPR CONT 3-ct
FAILS CPEN

ZGTS>PDSX58
RX BLDG NEG DIFF
PRESS AUX RLY
CONT FAILS CPEN

3-2-ZHVP890 LOCA
HI-RAD ) LO-FLOH
ISD RLY CCNT
HZ-TZ FAILS OPKN

3XZ c,GTSBO6
RESET COIL
EtiERGIZED BY
DIR SHORT "

3-1-2HVR890 LOCA
HI RAD

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

INDICATIhG LIGHT
IN CONTROL ROOH

PERIODIC TEST

ANNBiCIATED IN
CONTROL ROON

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF ZGTS FLTR TRAIN 8
ZGTSKFLTIB

LOSS OF ZGTS FLTR TRAIN 8
ZGTSwFLTIB

LOSS OF 2GTS FLTR TRAIN 8
ZGTSliFLT18

LOSS OF c.GTS FLTR TRAIN 8
ZGTSKFLT18

LOSS OF ZGTS FLTR TRAIN 8
ZGTSYFLTIB

LOSS OF ZGTS FLTR TRAIN 8
ZGTSNFLTIB

LOSS OF 2GTS FLTR TRAIN 8
ZGTS<FLT18

LOSS OF 2GTS FLTR TRAIN 8
ZGTSNFLT18

LOSS OF 2GTS FLTR TRAIN 8
ZGTSKFLT18

I I I I I I I I

l~ I I31 I 2 I I I
I

FAILURE tlODES AhD EFFECTS ANALYSIS I

I STAND-BY GAS TREATt!ENT
I
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FTSK COttPONENT
IDENTIFIER

27-16-AD 4044HCV3
27-16-AG

ZSLSxHCV ill PERIODIC TEST
IHADVERTENTLY
OPEN

COttPONENT AND tlETHOD OF EFFECT -ON SYSTEH OTHER REttARKS
FAILURE NODE FAILURE DETECTION

%%%%%%%%%%%%%%Wf %%%%!fVc%%%%%!t%%%%%%!E%%%%%

HNL SH SlA-ZSLSAOZ CONT 5
OR ZSLS<HCV ill CONT 33-4 OPEN

27-16-AD 4045K CV3

27-16-AG 4115HCV3

ZSLSxHCV ill
TEST TAhK V
LIHIT-SH 33-4
FAILED OPEN

ZSLSAHCV 111
TEST TANK V
LItlIT SH 33-5
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

ttNL SH S1A-2SLSAOZ CONT 5
OR ZSLS>HCV 111 CONT 33-4 OPEN

HNL SH SlB-2SLSBOZ CONT 5
OR ZSLSxHCB illCONT 33-5 OPEN

27-16-A 4001RDS3 LOSS OF CONT ROD PERIODIC TEST
DRIVE SYS RDS

HONE

27-16-A 4002SLS3

27-16-C 4003SLS3

27-16-D 4011SLS3

27-16-E 4012SLS3

27-16-H 4013SLS3

27-16-W 4014SLS3

27-16-H 4015SLS3

27-16-L 4016 SL53

CHECK VALVE
ZSLSxVIO(+-)
FAILED OPEN

4

ZSLSwVEX 3A
DIV I EXPLOSIVE
VALVE FAILED OPEN

ZSLSxP lA PUttP
DEFECTIVE

ZSLSxSTRT 1A
PtP INLET
STRAINER BLOCKED

ZSLS>P lA PttP
DRIVE HOTOR
FAILED OPEN

42-2SLSA01
575V TO PttP
tlOTOR CONTACTS
FAILED OPEN

42-2SLSA01
STARTER CLOSING
COIL FAILED OPEN

ZSLS<HOV lA
PHP INLET
VALVE FAILED
CLOSED

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST "

PERIODIC TEST

PERIODIC TEST

NONE

LOSS OF SLS DISCH EXPLOSIVE VALVE
ISOLATION

LOSS OF STBY DIV I SLS
REACTIVITY CONT FUNCTION

LOSS OF STBY DIV I SLS
REACTIVITY CONT FUNCTION

LOSS OF STBY DIV I SLS
REACTIVITY CONT FUHCTION

LOSS OF'TBY DIV I SLS
REACTIVITY CONT FUNCTION

LOSS OF STBY DIV I SLS
REACTIVITY CONT FUNCTIOH

LOSS OF STBY DIV I SLS
REACTIVITY CONT FUNCTION

I P> IFAILURE tlODES AND EFFECTS ANALYSIS
I I I l I I I I STANDBY LIQUID CONTROL
I4 I 13 I I 2 I III
I J.O. 12177 FHEA-27-16 SH 1
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FTSK COtlPONENT CONPONEHT AhD HETHOD OF EFFEC OH 'YSTEH OThLR R 'RCS

IDENTIFIER FAILURE NODE FAILURE DETECTION
%Yi%%Vihlf%% %%%%!i%4fW%%%%%%%% %%%%Vi%XVi%%%%XKXXKXKKKR!fk %Vifc%%%%%KKVi%ViccK~%%%3f<%'%KXKkWXiaikAXYcK %Vlcc'AKccctciXKccckÃKicckÃkcc%)fccÃcc%%K

32-9-0

32-9-D

32-9-E

32-9-E

C0296013

C0306013

C 0316013

C0326013

33-20ERA01
CONTACT 15
FAILS OPEN

3A-19-2ZSCA02
CONTACT Rl
FAXLS OPEN

TQS-20ERA01
OYER TORQUE
PRESENT

TQS-2DERA01
CONTACT 17
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

20ER«HOV 131 OUTBOARD VEHT
ZSOLATIOt) VALVE OPEH

20ERiHOV 131 OUTBOARD YEHT
ISOLATION VALVE OPEtl

20ER<HOV 131 OUTBOARD YEWT
ZSOLATIOH VALYE OPEN

20ERgHOV 131 OVTSOAPD YENT
ZSOLATIOH VALYE OFEH

32-9-D

32-9-D

32-9-0

C0336013

C0346013

C0356013

1-2D ERA01
CONTACT 2T
FAILS OPEN

42C-2DERA01
CONTACT 8
FAILS OPEN

3-1-20ERA08
CONTACT T2
FAILS OPEH

PERXODIC TEST

PERIODIC TEST

PERIODIC TEST

20ER<HOV 131 OUTBOARD VENT
ISOLATIOtl VALVE OPEN

20eRgHOV 131 OVTBOARD VENT
XSOLATXOH YALVE OPEN

20ER<HOY 131 O'JTBOARD VENT
XSOLATICtl VALVE OPEN

32-9-R

32-9-R

32-9-R

32-9-R

32-9-C

32-9-C

CO446 013

C 0466011

C0496011

C0506011

C0716013

C0726012

49X-2DERA01
CONTACT 8
FAILS OPEN

49X-2DERA01
RELAY FAILS OPEN

49-2DERA01
OVERLOAD PRESENT

49-2DERA01
NC CONTACT
FAILS OPEN

42C-2DERB01
RELAY FAXLS OPEN

420-20ERB01
RELAY ENERGIZED
BY A SHORT

PERIODIC TEST

ANNUNCIATED IH
CONTROL ROOiH

ANVJNCZATED XN
CONTROL ROON

ANNUNCIATED ZH
CONTROL ROON

PERIODIC TEST

INDICATIhG LXGHT
ZH CONTROL ROON

2CER>ttOY 131 OUTBOARD VENT
ISOLATION VALVE OPEH

2DER4HOV 131 OUTBOAPD VENT
ISOLATION VALVE OP ll

20ER>HOV 131 OUTBOARD VENT
XSOLATIOH YALVE OPFH

EDER>HOV 131 OUTBC4RD VENT
ISOLATION VALVE OFEN

20ER>HOV 130 IhBOARD VENT
ISOLATION VALVE

0?Eh'0ER+cHOY

130 INBOARiD VENT
ISOLATION VALVE OPEtl

8/Il/'Pl )FAILURE NODES AttD L'FFECTS ANALYSIS
REACTOR BUILOIHG EQUZPHEiHT DRAXHS I

I I
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FTSK COMPONENT COiMPOHENT AhD METHOD OF EFFECT OH SYSTEM OTHER REMARKS

IDENTIFIER FAILURE MODE FAILURE DETECTIOt(
%%%%%%%%%%%4fhKc%%%%%%%%%4 %!f%%%ÃVN%%%%%%%%%%%%%i4%%%3f%%!iiÃKÃKKc%% %%%%%%%%4%4Vi%ifK%%%%%4Ya34ccX<

32-9-L

32-9-L
32-9-K

32-9-K

32-9-K

32-9-K

32-9-M

32-9-M

32-9-K

C0106023

C0116022

C0126023

C0136023

C0146023

C0156023

C0166023

C0176023

1-2DERA02
CONTACT 2B
FAILS CLOSED

1-2DERA02
OPERATOR ERROR

420-2DERA02
CONTACT 9
FAILS OPEN

33-2DERA02
CONTACT 15

'AILS OPEN

3A-19-2ISCA02
CONTACT R3
FAILS OPEN

TQS-2DERA02
OVER TORQUE
PRESENT

TQS-2DERA02
CONTACT 17
FAILS OPEH

1-2DERA02
CONTACT 2T
FAILS OPEN

PERIODIC TEST

IhDICATING LIGHT
ZN COiHTROL ROOM

PERIODIC TEST

PERXODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODXC TEST

PERIODIC TEST

2OER<MOV 120 CKT SEAL-ZH OR

MANUAL COHTACT CLOSED

2DER>MOV 120- OUTBOARD DRAIN
ISOLATION VALVE OPEN

2DER>tfOV 120 OUTBOAPD ORAXN
ISOLATION VALVE OPEN

OER>tlOV 120 OU BOARD DRAIN
ISOLATION VALVE OPEN

2DER<HOV 120 OUTBOARD DRAIN
ISOLATION VALVE OPEH

2DER>ttOV 120 OUTBOARD DRAIN
ISOLATION VALVE-OPEH

2DER<ttOV 120 OUTBOARD DRAIN
ISOLATZOH VALVE OPFN

2DER>MOV 120 OU BOARD DRAXH
XSOLATIOH VALVE OPEN

32-9-K

32-9-K

32-9-H

32"9-N

32-9-H

C0186023

C0196023

C0436023

C0456021

C0476021

42C-2DERA02 .
CONTACT 8
FAILS OPEN

3-1-2DERA08
CONTACT T3
FAILS OPEN

49X-2DERA02
CONTACT 8
FAILS OPEN

49X-2DERA02
RELAY FAILS OPEN

49-2DERA02
OVERLOAD PRESENT

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOM

2OER>MOV 120 OUTBOARD DRAIN
ISOLATION VALVE OPEN

2DERXMOV lc.0 OUTBOARD DRAIN
ISOLATION VALVE OPEN

CDER<ttOV 120 OUTBOARD DRAIN
ISOLATIOH VALVE OPEN

DOER>ttOV 120 OUTBOARD DRAIN
ISOLATION VALVE OPEN

2DER<MOV 120 OUTBOARD DRAIN
ISOLATXON VALVE OPEN

~/It/g/ lFAILURE MODES AtlD EFFECTS ANALYSIS
I REACTOR BUILDING EQUXPMEt>T DRAXHS I

I I
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FTSK COtlFONENT COHPCNENT AHD METHOD OF EFFECT ON SYSTEtl OTHER REMARKS

IDENTIFZER FAILURE NODE FAILURE DETECTION
Wf%%%%%% YiWf%%%%%% %%%%%%%%%%%%%%%% 4f%%%%%%Vf%%%%%%4%%%%%%Vi%% %%%%KViKViXXXKii%%%%kKK!iAWKKKWKKKKKKRVi)i%KVekWVcKKKiÃ)ik<KRViXKXKXXKYiVc%

32-9-N

32-9-J

C0486021

C0526023

49-2DERA02
NC CONTACT
FAILS OPEN

42C-2DERB02
RELAY FAILS OPEN

AHHLWCIATED IN
CONTROL ROOM

PERIODIC TEST

2DER<NOV 120 OJTBOARD DRAIN
ISOLATZGN VALVE OPEN

2DER>NOV 119 INBOARD DRAIN
ISOLATZCN VALVE OPEN

32»9-J C0536022 = 420-2DERB02
RELAY ENERGIZED
BY- A SHORT

IhDZCATZNG LIGHT
IH COHTROL ROCH

2DER+NOV 119 XhBOARD DRAIN
ISOLATION VALVE OPEtt

32-9-J
32-9-C

32-9-J

C0546021

C0556021

LOSS OF
2EHS>HCC 3020
(YELLOM)

2DERB02 575/115V
TRANSFORHER
FAILURE

ANRRi'CIATEO IH
CCNTROL ROOM

AHHUNCIATED IH
COHTROL ROCil

2DER>a OV 130 INBOARD VEHT
ISOLATICN VALVE OPEN

20ER>HOV 119 Zti'BOARD DRAIN
ISOLATION VALVE OPEN

32-9-J

32-9-T C0586023 3B-19-2ZSCB02
CONTACT T4
FAILS CLOSED

C0566021 2DERB02 3A-FUSE
FAILS OPEN

AHNUNCIATED IH
CCHTROL ROOM

PERIODIC TEST

20 ER <HCV 119 ItlBOARD DRAIN
ISOLATION VALVE OPEN

3B-19-2ISCB02 CONTACT T4 CLOSED

32-9-T

32-9-T

32-9-T
32-9-S

32-9-S

32-9-S

32-9-S

C0596023 .

C0606023

C0616022

C0626023

C0636023

C0646023

420-2DERB02
CONTACT 5
FAILS CLOSED

1-2DERB02
CCNTACT 2B
FAILS CLOSED

1-2DERB02
OPERATOR ERROR

4'20-2DERB02
CONTACT 9
FAILS OPEN

33-2DERB02
CONTACT 15
FAILS OPEN

3B-19-2ISCB02
CONTACT R3
FAILS OPEN

PERIODIC TEST

PERIODIC TEST

Ih'DICATZHG LIGHT
ZN CONTROL ROON

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

2DER>tlGV 119 CKT SEAL-Itf OR
tlANUAL COHTACT CLOSED

2DER>NOV 119 CKT SEAL-XH CR
tt4NUAL CONTACT CLGSED

2DERxHOV 119 INBOARD DRAIH
ISOLATION VALVE OPEN

20ER> OV 119 INBOARD DRAIN
ISOLATION VALVE OPEH

20ER>HOV 119 IHDOiRD DRAIN
XSOLATZGH VALVE OPEN

20ER>HOV 119 XHBOARD DRAIN
ISOLATION VALVE OPEN

+/11/gj IFAXLURE NODES AND EFFECTS A >ALYSIS I
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FTSK COi'lPONEHT COMPONENT AHD tlETHOD OF EFFECT OH SYSTEtl OTHER REtlARKS

IDENTIFIER FAILURE tlODE FAILURE DETECTION
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32-9-P C0407033 3-1-2DERAOB
CONTACT T1
FAILS OPEN

PERIODIC TEST 2DER<tlOV 131 OUTBOARD VENT
ISOLATION VALVE OPEN

32-9-P

32-9-P

C 0417032

C0427033

1-2DERA08
OPERATOR ERROR

1-2DERA08
CONTACT A
FAILS OPEN

ZHDICATZNG LIGHT
IN CONTROL ROON

PERIODIC TEST

2DERfftlOV 131 OUTBOARD YENT
ZSOLATIOil VALVE OPEN

2DERfftlOV 131 OUTBOARD VENT
ISOLATION VALVE OPEN

32-9-H

32-9-H

32-9-H

32-9-t4

C0877033

C0887031

C0897033

C0907033

3-1-2OERB08
RELAY'AILS OPEN

LOSS OF
2SCtlffPHL 3038
(YELLOW)

2DERB08 3A-FUSE
FAILS OPEH

1-2DERB08
CONTACT B
FAILS OPEN

PERIODIC TEST

ANNUNCIATED ZN
CONTROL ROOtl

PERIODIC TEST

PERIODIC TEST

20ERffNOV 130 XHBO'ftD YENT
ISOLATION VALYE OPEN

2DERffHOV 130 XHBOARO VEHT
ISOLATION VALYE OPEN

2DERfftlOV 130 INBOARD VENT
ISOLATION YALVE OPEN

2DERfftlOV 130 INBOARD YEHT
ISOLATION VALVE OPEN

32-9-W

32-9-H

32-9-M

C0917033

C0927032

C0937033

3-1-2DER 808
CONTACT Tl
FAILS OPEN

1-2DERB08
OPERATOR ERROR

1-2DERB08
CONTACT A
FAILS OPEN

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROON

PERIODIC TEST

2DER>l;OV 130 INBOARD VENT
ISOLATION VALVE OPEH

2DERfftlOV 130 XHBOARD VENT
ISOLATION VALYE OPEH

2DERffHOV 130 INBOARD VENT
ISOLATIOH VALVE OPEN

N//// FF/ IFAELOIIE IIOOES ASO EFFECTS A IALTSIS
I REACTOR BUILDING EQUIPtlENT'RAXNS I

OF //I
I
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IDENTIFIER FAILURE HODE FAILURE DETECTION
%%%%%%3E% %K%%Vc%%%% %%%%%ÃKYi%%%%%%%% %%%%%%KKVi%%%%%)f%%%%%%%%% %%%%%%!f%%%'%%%KVc%%%%%%%%%%%%%%%%%%%%%

33-1-D

33-1-F

33-1-F

80097023

80107022

80117022

lA-2LHSA01
CONTACT 28
FAILS CLOSE

3X-2LKSA01
CONTACT T2
FAILS CLOSE

3X-2LttSAO1
COIL EtiERGIZED
BY A SHORT

PERIODIC TEST

ZhDICATING LIGHT
ZN CONTROL ROOK

INDZCATZhG LIGHT
ZN CONTROL ROGll

2LHS<SOV 153 OPEN

2LHS<SOV 153 OPEN

2LttS<SOV 153 OPEN

33-1-F

33-1-F

33-1-E

33-1-E

33-1-E

33-1-G

33-1-G

33-1-H

80127023

80137023

80167022

80177023

80187023

80197022

80207022

80217023

3-2LHSA01
CONTACT R2
FAILS CLOSE

3A-22-2ISCA02
CONTACT Tl
FAILS CLOSE

2LHSvSOV 157
COIL ENERGIZED
BY A SHORT

3XZ-2LtlSA01
CONTACT Tl
FAILS CLOSE

18-2LHSA01
CONTACT 28
FAILS CLOSE

3X1-2LtlSA01
CONTACT T2
FAILS CLOSE

3X1-2LHSA01
COIL ENEGIZED
BY A SHORT

3-2LHSA01
CONTACT R3
FAILS CLOSE

PERIODIC TEST

PERIODZC TEST

'INDICATIhG LIGHT
ZN CONTROL ROOH

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOK

INDICATING LIGHT
ZN CONTROL ROOM

PERIODIC TEST

2LHSxSOV 153 OPEN

2LHSxSOV 153 OPEN

2LtlSwSOV 157 OPEN

2LHS<SOV 157 OPEN

2LttSxSOV 157 OPEN

2LHSxSOV 157 OPEN

2LHS~SOV 157 OPEN

2LHS~SOV 157 OPEN

33-1-G 80227023 3A-22-2ISCA02
CONTACT T2
FAILS CLOSE

PERIODIC TEST 2LttSvSOV 157 OPEN

I I I I I I I

l0I l3I t2I IZ
I

@FAILURE tlODES AND EFFECTS AHALYSIS I
CONTAINHENT LEAKAGE tfONITORING SYS I
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34-2-AH 20975023

34-2-AU 20985023

34-2-Att 20995022

34-2-AH 21005023

34-2-AV 21035023

34-2-AU 21055023

34-2-AJ 21715023

34-2-AJ 21735023

34-2-AJ 21755023

86-ZSFCBOl
CONT 6C
FAILED OPEN

50G-2SFCB52
CONTACT N-0
FAILED CLOSE

86-ZSFCB01
RELAY FAXLED
ENERGIZED

50-2SFCB51
CONTACT 9
PH C FAILED
CLOSED

50-ZSFCB51
CONTACT 9
PH A FAILED
CLOSED

50G-2SFCB52
RELAY FAILED
ENERGIZED

3-ZSFCBOl
RELAY COIL
FAILEO OPEN

3-2SFCB01
RELAY COIL
FAILED OPEN

ZSFCxPSLX3B
CONTACT
FAILED OPEN

PERIODIC TEST

PERIODIC TEST

INDICATINS LZGHT
IH COHTROL ROOH

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERXCDIC TEST

PERIODIC TEST

LOSS OF OZV ZZ SFC POOL COOLING
SYS IN EHER t!CDE OF OPER

LOSS OF DIV II SFC POOL COOLING
SYS ZN Et!ER HCDE OF OPER

LOSS OF DIV IZ SFC POOL COOLING
SYS ZH EHER NODE OF OPER

50-ZSFCB51 CONT 9 PH C CLOSED

50-2SFCB51 CONT 9 PH A CLOSED

LOSS OF DIV ZI SFC POOL COOLINS
SYS Itl EHER HODE OF OPER

62-2SFCB06 CONT 3 CLOSED

62-ZSFCB06 COHT 3 CLOSED

6Z-2SFCB06 COttT 3 CLOSED

34-2-2 22605023 86-2SFCB01
COliTACT 1C
FAILED CLOSE

PERIODIC TEST LOSS OF DIV ZI SFC PCCL COOLZHS
SYS It( EHER ttCDE OF OPER

34-2-AA 22625023 1-ZSFCB01
CONTACT 3
FAILEO CLOSE

PERIODIC TEST LOSS OF DIV IZ SFC POOL COOLIHS
SYS Ztt 8!ER HCDE OF OPER

34-2-2 22635023 3-ZSFCB01
COitTACT Z
FAILED CLOSE

PERIODIC TEST LCSS OF DIV II SFC POOl. COCLINS
SYS IN EtlER t!CDE OF OPER

I tt t< .~t-IFAILURE HCDES AtiD EFFECTS AN"LYSIS I

I I I I I I I I I S!ENT FUEL POOL COCLXttG a CLEAtt-UP I

I 41 I 3 I I 2 I I 1 I I
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F TSK CO!!P GHENT
IDEHTIFIER
%%%VcViÃ%%%

34-2-Z 22645023 27X2-2EHSY04 PERIODIC TEST
CONTACT 12
FAILED CLOSE

CO!!PQttENT AND tlETHQD OF EFFECT OH SYSTEN OTHcR Rct!ARHS

FAILLE HQDE FAILURE DETECTION
%%%%%%%%)f%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%3E%%%%%%%Ã3f%% %%%3E%%%%%%%%%%%!f%%%%%%%%%%

LOSS OF DIV II SFC POOL COOLING
SYS ZH EHER HQDE OF OPER

34-2-AB 22665023

34-2-AB 22675023

62-2SFCB01
CQtlTACT 1
FAILED CLOSE

62-2SFCB01
RELAY COIL
EtlKRGIZEO BY
SHORT CHT

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV IZ SFC POOL COO!.IHG
SYS ZH ENER HQDE OF OPER

LOSS OF DIV ZI SFC POOL COOLING
SYS XH EllER tlQDE OF OPER

34-2-AB

34-2-Z

22785023

22805023

2SFCxPSLX30B
COilTACT
FAILED CLOSE

62-2-2SFCB01
CONTACT 1
FAILED CLOSE

PERXODZC TEST

PERIODIC TEST

LOSS OF DIV II SFC POOL COOLIHG
SYS ZH EHER'llQDE OF OPER

LOSS OF DXV XI SFC POOL COOLIHG
SYS IH El.lER HQDE OF OPER

34-2-AC 22815023

34-2-BY 22825023

34-2-BZ 22835023

34-2-BY 22855023

34-2-BZ 22875023

62-3-2SFCB01
CONTACT 1
FAILED CLOSE

62-i.-2SFCB01
RELAY COIL
ENERGIZED BY
SHORT CKT

62-3-2SFCB01
RELAY COIL
ENERGIZED BY
SHORT CKT

2SFCvFSLX58B
COiHTACT
FAILEO. CLOSE

2SFCxFSLY58B
CONTACT
FAILED CLOSE

PERIODIC TEST

PER IODXC.TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

LOSS OF DIV ZI SFC POQl COQLXHG

SYS Itl ENER NODE OF OPER

LOSS OF DIV II SFC POOL COOLING
SYS IN EH R NODE OF OPER

LOSS OF DXV ZI SFC POOL'COOLING
SYS IH El!ER NODE OF OPER

LOSS OF DIV ZI SFC POOL CODLING
SYS IH ENER HQDE OF OPER

LOSS OF DIV II SFC POOL COOLING
SYS It) EHER NODE OF OPER

34-2-AX 23255023

34-2-AX 23265023

51-2SFCB51
COiNT H-O
PH C FAILED CLOSE

SI-25FCB51
CO."lT N-0
PH C FAILED CLOSE

PERIODIC TEST

PERIODIC TEST

51-2SFCB51 CONT H-0 OR CONT SI
PH C CLOSED

51-2SFCB51 CONT N-0 OR CONT SZ
PH C CLOSKD

I tl lZ. 8'FAILURE llODES ANQ EFFECTS AHALYSIS

I I I I I I l ~l SPEtlT FUEL POOL COQLXHG 4 CLEAN-UP I

I 4 I l3 l I 2 I IIl I
I J.O. 12177 FHEA-34-2 SH 15 I

























APPENDIX B

600VAC LOAD CENTER/MOTOR CONTROL CENTER LOADS





NMP2 FSAR FMEA

APPEtlDIY. B

600VAC LOAD CEHTERfMOTOR COHTROL CEtlTER LOADS

LOAD CEOEER/MCC liO. COLDR COMPOEEE SYSTEM 'FUtlCTIOH

2EJSNUSl
(CONTROL
BUILDING)

GREEN 2EHSNMCC101
2E)(SwMCC102
(BUS A)
2EHS|AMCC102
(BUS C)
2EHSKMCC103
(BUS A)
2EHSIMCC103
(BVS C)
2LAC+PHL100A
2EJSEAPHLlOOA
2HVRKUC413A
2HVKÃCHL1A
2HCSRPHL22A

SCREEHWELL BUILDItlG
AUKXLIARYBUILDItlG

AUKILIARYBUXLDIHG

CONTROL BUILDXHG

CONTROL BUXLDIHG

CONTROL BUILDING
CONTROL BUILDING
REACTOR BUILDING UNIT COOLER
CONTROL BUILDING CHILLER
HYDROGEN RECOMBIHER POWER CABXtlET

2EHSIHCC101
( SCREEtl(JELL
BUXLDIHG)

ORE Etl 2SMPMMOVlA
2SWP+MOV1C
2SWPKHOV1E
2SWP+MOV3A

2SWP IMOV30A
2SWP3EHOVSOA

2SMPKMOV74A
2SWP3!MOV74C
2SWP+MOV74E
2SWP~STR4A
2SMP+STR4C
2SMPKSTR4E
2SWPifSSRlA
2SWPwSSR2A
2SWP3fSSR3A
2SWP+SSR4A
2SWPNSSRSA
2SWPKSSRGA
2HVY+UC2A
2HVY<UC2C
2SWPMMOV77A

SERVICE WATER STRAItlER BACK()ASH MOV
SERVXCE MATER STRAltlER BACKWASH MOV
SERVICE WATER STRAINER BACYWASH MiOV

SERVICE WATER TO TURBINE BUILDXtlG
ISOLATION MOV

ItlTAKE SHAFT GATE MOV
SERVICE MATER HEADER ISOLATION MiOV,
SERVICE WATER PVMP PlA DISCHARGE MOV
SERVICE (JATER PVMP P1C DISCHARGE MOV
SERVICE MATER PUMP P1E DISCHtsRGE MOV
SERVICE WtsTER STRAIHER
SERVICE MATER STRAItlER
SERVICE WATER STRtiINER
BACK RACY. HEATERS TUHHL".L 1
BACK RACK HEATERS TUHHEL 1
BACK RACK HEATERS TUHHAEL 1
BACK RtsCK HEATERS TUHtlEL 2
BACK RACK HEtsTERS TUtlHEL 2
BACK RACK HEATERS TUNNEL 2
SERVICE MATER PVMP PIT UNIT COOLER
SERVICE WATER PUMP PIT UHIT COOLER
Zt(TAKE SCREEHWELL BYPASS GATE MOV



tit<P2 FSAR FMEA

APPEtiDX/

600VAC LOAD CENTER/MOTOP. CONTROL CENTER'OADS

LOAD CEtiTER/MCC l'0. COLOR COMPONE T SYSTEM FUt',CTIOtt,.

2EHSHMCC102 BUS A

(AU/ILIARYBUILDING)'REEN
2EJS~PttL101A

2E JS+PtiL103A

2EJSWPttL104A

2WCSWMOV200A
2FWSNMOV21A
2HSS3!MOV112
2MSS3! MiOV119
2MSSwMOV208
2CHSs! P2A
2HCSMHOV1A

2HCSHMOV2A

2HCSWMOV3A

2HCSwMOV4A

2HCSIHOVSA

2HCSKMOV6A

2SWPIMOV17A

2SWPMMOV18A

2SWP+MOV19A

2SWP+MOV33A

2SWPKMOV38A

2SWP~MOV39A

2SiJPsiMOV90A

2GTS+Ftt1A
2GTSIMOV1A
2GTSMMOV2A
2GTS+MOV3A
2GTS+MOV4A
2SWP+MOV21A

SWGR ROOM A E14ERGEtiCY

DISTRXBUTION PANEL
AUYXLARY BUILDING tiORTH-EMERGENCY.
DXSTRXBUTION PAtiEL
AUYXLARY BUILDZNG liORTH-EMERGENCY
DISTRXBUTION PANEL
REACTOR WATER CLEANUP ISOLATXON MOV

FEEDWATER TO REACTOP. ISOLATIOli MOV

MAIli STEAM LINE DRAIN MOV

REACTOR VESSEL VEtiT MOV

MAIN STEAM UPSTREAt~i DRAIN VALVE
HYDROGEtt/OYYGEti AtiALYZER PUMP

HYDROGEN RECOMBZliER OUTLET
OUTBOARD ISOLATIOti MiOV

HYDROGEti RECOMBINFR INLET
OUTBOARD ISOLATIOtt MiOV

HYDROGEN RECOMBINER INLET
OUTBOARD ISOLATION MOV

HYDROGEN RECOMBINER OUTLET
INBOARD ISOLATION MOV

HYDROGEN RECOMiBIliER INLET
INBOARD ISOLATION MOV

HYDROGEti RECOMBINER ItiLET
INBOARD ISOLATION MOV

SERVICE WATER TO SPENT FUEL POOL

HEAT EYCHAtiGER MOV

SERVICE WATER FROM SPENT FUEL POOL

HEAT E/CHAtiGER MiOV

REACTOR BUILDING HEAT EKCHANGER

ISOLATIOli MOV

RHR HEAT EYCHAtiGER A TUBE
SIDE OUTLET MOV

SEPVICE WATEP, TO REACTOR
RECIRCULATIOli PUMP COOLERS MOV

SERVICE WATER DISCHARGE FROM REACTOP.

RECXRCULt TION PUMP COOLERS MOV

SERVICE WATER TO RHR HEAT
EYCHAtiGER MOV

CHARCOAL FILTER TRAIN A DISCHARGE FAN

CHARCOAL FILTER TRAIN A INLET MOV

CHARCOAL FILTER TRAIl) A IliLET MOV

CHARCOAL FILTER TRAXli A INLET MOV

CHARCOAL FILTER TRAIN A DISCHARGE MOV

EMERGENCY MAKEUP TO SPENT
FUEL POOL MOV

B-2



NMP2 FSAR FMEA

APPEHDIY. B

600VAC LOAD CEHTER/MOTOR COHTROL CEHTER LOADS

LOAD CEtITER/MCC llO. COLOR COMPOHET SYSTEM FUliCTIOH

2EHSIHCC102 BUS C

(AUYILIAPY
BUILDIttG)

GREEH 2SLSXP1A
2SLSwMOV1A

2WCSwt<OV112

2FWSIMOV21B
2DERKMOV120
2DERIMOV131
2DF RKMOV120

2DFRKHOV139

2ICS~P2
2ICSXt<OV121
2CSLAP2
2C SL~MOV104
2CSL~MOV107

2CSLKMOV112
2CSLFFV114

STAHDBY LIQUID COttTROL PUMP A

STAHDBY LIQUID COHTROL STORAGE

TANK OUTLET MOV

REACTOR WATER CLEAHUP PUMP

SUCTIOH ISOLATIOH MOV

FEEDWATER TO REACTOR ISOLATIOtt MiOV

DRYWELL EQUIPMEHT DRAIH ISOLATIOH MOV

DRYWELL VEHiT ISOLATIOH MOV

DRYWELL FLOOR DRAIH DISCHARGE
ISOLATIOH MiOV

DRYWELL FLOOR DRAIH VEHT
ISOLATIOH MiOV

RC1C WATER LEG PUMP

RClC STEAM SUPPLY LIHE ISOLATIOH MOV

LPCS WATER LEG PUMP

LPCS ItlJECTIOtl MOV

LPCS MIHIMUM FLOW TO SUPPRESIOH
POOL MOV

LPCS PUMP SUCTIOH MOV

LPCS TEST BYPASS TO SUPPRESSIOH
POOL l"iOV

B-3
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APPENDXK

600VAC LOAD CENTER/MOTOR CONTROL'CENTER LOADS

LOAD CEtiTER/MCC NO. COT.OP. COMPONET SYSTEM FUNCTXOti

2EHS>t~iCC103 BUS A

(CONTROL
BUILDING)

GREEN 2CCPIMOV4A

2CCPKHOV4B

2CCPKMOVSA

2CCPKMOVSB

2CCPKMOV14A

2CCPNMOV18A

2CCPIHOV22A

2CCPNMOV93A

2CCPMHOV124

2CCP'rfMOV265

2SWPKP2A

2SWPMMOV47A
2SWPRMOV66A

2SWP3fMOV67A

2SWPKMOV92A

2SWPMMOV93A

2SWP3fMOV9SA

2HVKwP1A

2HVKMCHL1A(3)
2EGS/P1A

2EGAKC1A

2EGS+H2
2EGTMCH2

2EGT3fCH4

2EGO~P1A

RBCLC(J TO REACTOR RECIRCULTATION
PUMP 1A COOLERS MOV

RBCLCW TO REACTOR PECIRCULATION
PUMP 1B COOLERS MOV

RBCLCW TO REACTOR RECIRCULATIOti
PUMP 1A COOLERS MOV

RBCLCW TO REACTOR RECIRCULATION
PUMP 1B COOLERS MOV

RBCLCW„TO SPENT FUEL POOL COOLING
HEAT E)lCHAtiGER MOV

.RBCLCW FROM SPEtiT FUEL POOL COOLING
HEAT EKCHAtiGER MOV

RBCLCW FROM REACTOR RECIRCULATION
~ PUMP PlA COOLERS MiOV

RBCLCW TO REACTOR RECIRCULATIOti
PUMP P1A COOLERS MiOV

RBCLCW FROM DFYWELL COOLERS
ISOLATION MOV

RBCLCW .TO DRYWELL COOLERS
ISOLATION MOV

CONTROL BUILDING CHILLER COtiDENSING
WATER PUMP

SERVICE WATER MAKEUP TO CW MOV

SERVICE WATER TO STAtiDBY DZESEL
GEtiERATOR COOLERS MOV

COtiTROL BUILDING CHILLER SERVICE
WATER SUPPLY MOV

SERVICE WATER TO TURBINE BUILDING
DISCHARGE XSOLATION MOV

SERVICE WATER TO REACTOR BUILDING
DISCHARGE ISOLATXOti MOV

SERVICE WATER TO STANDBY DIESEL
GEtlERATOR COOLERS MiOV

CONTROL BUILDING CHILLED WATER
CIRCULATING PUMP

CHXLLER COMPRESSOR AUKILXARY OZL PUMP

STANDBY DIESEL GENERATOR JACKET
WATER CIRCULATING PUMP

STANDBY DIESEL GENERATOR AIR
COMPRESSOR
STAtiDBY DIFSEL GEtiERATOR SPACE HEATER
STANDBY DIESEL GEtiERATOR
LUBE OIL HEATER
STANDBY DIESEL GENERATOR
JACKET WATER HEATER
STANDBY DIESEL GENERATOR LUBE OIL
CIRCULATXtiG PUMP

B-4



HMP2 FSAR FMEA

APPEtJDIZ B

600VAC LOAD CElJTER/MOTOR COHTROL CEHTER LOADS

LOAD 'CEHTER/MCC HO. COLOR -'OMPOHET SYSTEM FUHCTIOH

2EHS??MCC103 BUS A GREEll 2EGA??C2A

(COtJTROL
BUILDIHG)

2EGFMP1C

2HVCKMOV1A
2HVCIACUlA
2HVC??ACU2A
2HVCKACU3A
2HVCKFH2A
2HVCIFH4A
2HVC??FtJllA

STAlJDBY DIESEL GElJERATOR

AIR COMPRESSOR
STAlJDBY DIESEL GEJJERATOR FUEL OIL
TRAHSFER PUMP

STAHDBY DIESEL GElJERATOR FUEL OIL
TRAHSFEP. PUMP

SPECIAL FILTER BYPASS MOV

COHTROL ROOM A/C FAH
RELAY ROOM A/C FAH
REMiOTE SHUTDOWtJ ROOtd A/C FAH
COHTROL BUILDIHG A/C BOOSTER FAH
BATTERY ROOM A EXHAUST FA1J

MAYEUP AIR SWITCHGEAR FLOOR SUPPLY
AIR FAH

B-5
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APPENDIY. B

600VAC LOAD CENTER/MOTOR CONTROL CEtlTER LOADS

LOAD CENTEP/HCC NO. COLOR COMPONET SYSTEM'FUNCTIOtl

2EHSIMCC103 BUS C

(CONTROL
BUILDING)

GREEtl 2RHSKMOV1A
2RHSKMOV2A
2RHSKMOV4A

2RHSssMOVSA

2RHSKMOV9A

2RHSHMOV12A

2RHS+MOVlSA
2RHSKMOV22A
2RHSKMOV23A
2RHS+MOV24A
2RHSNMOV2SA
2RHSKMOV26A
2RHSMMOV27A
2RHS+MOV30A

2RHS3EMOV32A
2RHSwMOV33A
2RHS+MOV37A

2RHSWFV3GA
2RHSRMOV40A
2RHSKMOV104
2RHS3EMOV113
2RHSNHOV142
2RHSwMOV67A

2HVP+FtllA
2HVPKFtJ1C

RHR PUHP A SUCTION HiOV

RHR SUCTIOlJ SHUTDOWN COOLING MOV

RHR PUHP MINIMUM FLOW TO SUPPRESSION
POOL MOV

RHR HEAT EYCHANGER SHELL SZDE
BYPASS MOV

RHR HEAT E/CHAJJGER SHELL SIDE
INLET MOV

RHP, HEAT EYCHANGER SHELL SIDE
OUTLET MOV

RHR "REtsCTOR CONTAINMENT SPRtsY MOV

RHR A STEAM LIliE ISOLATION HOV

RHP. A STEAH LINE XSOLATXON t<OV

RHR INJECTXON MOV

RHR REACTOR C01JTAINHEtiT SPRAY MOV

RHR HEAT E/CHANGER VENT MOV

RHR HEAT E/CHAliGER VENT MOV

RHR A/L RETURN TO SUPPRESSION
POOL XSOLATION MOV

RHR HEAT E/CHAtlGER FLOW TO RC1C MiOV

RHR SUPPRESSXOlJ POOL SPRAY MOV

RHR HEAT EYCHAlJGER Fl.OW TO

SUPPRESSION POOL MOV

RHR SUPPRESSION POOL COOLI}JG MOV

RHR SHUTDOWN COOLXNG INJECTXON HOV

RHR HEAD SPRAY ISOLtsTIOtl t~sOV

SHUTDOWN COOLING SUCTIOti XSOL MOV

RHR DISCHARGE TO RADWASTE MOV

RHR SHUTDOWlJ COOLING CHECK VALVE
BYPASS MOV

STANDBY DIESEL GENERATOR EYHAUST FAll
STAlJDBY DIESEL GENERATOR EYHAUST FAN

2LAC+PtJL100A
(COllTROL
BUILDItlG)

GREEN 2LACKPJJLE01
2LAC+PtJLE04
2SCM+PtJL101A

2LACÃPNLE06
2SCMs! P tJL102A

2SCM+PtiL103A

2VBA<UPS2A

2BYSRCHGR2A1

LIGHTING DISTRIBUTXON PANEL
LIGHTING DISTRIBUTZON PAllEL
RELAY ROOM EHERGENCY DISTRIBUTION
PANEL
LIGHTItlG DISTRIBUTIOli PANEL
RELAY ROOM EMERGElslCY

DISTRIBUTION PANEL
RELtsY ROOM EHERGElJCY
DISTRIBUTION PtsNEL
UNINTERRUPTIBLE ALTERNATE
POWER SUPPLY
BATTERY CHARGER

.B-6
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APPEHDXY. B

600VAC LOAD CEtiTER/t<OTOR CONTROL CENTER LOADS

LOAD CEt(TER/t<CC liO. COLOP, ~ COMPOHET SYSTEM FUHCTZOlJ

2E JSi(PliL100A
(CONTROL
BUILDING)

GREEN 2BYSNCHGR2A2
2EJSMPt(L102A

2VBAMUPS2A
2E JALAP t(LlOOA

2E

JALAP

t(L101A

2SCV3fPHL101A

2HVCKCH11A
2HVCWCH12A
2HVC+PtiL2A
2E JSKPt(L10SA

BATTERY CHARGER
UNIT HEATERS AHD UHXT COOLERS
EMERGENCY DXSTRIBUTIOH PANEL
UtiIHTERRUPTXBLE POWER SUPPLY
REACTOR BUILDING EMERGENCY
DZSTRIBUTIOH PANEL
COHTROL BUILDXHG EMERGENCY
DZSTRIBUTIOH PANEL
STANDBY GAS TREATMENT BUILDING
EMERGENCY DISTRIBUTION PANEL
CONTROL ROOM SUPPLY AIR DUCT HEATER
RELAY ROOM SUPPLY AZP, DUCT HEATER
CONTROL BUILDIliG EMERGENCY PANEL
RMS EMERGENCY DISTRXBUTIOH PANEL

2EJS~PHL101A
(AUYILIAPY
BUILDING)

GREEH 2HVR+UC402A
2HVRKUC404B
2HVRMUC401A
2KJBWDRA1
2HVR3!UC402B
2HVRIUC404A
2HVRKUC401D
2HVRIUC412A

REACTOR BUILDING UHXT COOLER
REACTOR BUILDZtiG UNIT COOLER
REACTOR BUILDZHG UHIT COOLER
REACTOR BUILDING PERSON AIRLOCK
REACTOR BUILDXHG UNIT COOLER
REPCTOR BUILDXtiG UNIT COOLER
REACTOP. BUILDING UNIT COOLER
REACTOR BUILDING UNIT COOLER

2E JS3'. PHL102A
(CONTROL
BUILDIHG)

GREEN 2HVCwUC101A
2HVCIUC103A

2HVCKUC104
2HVC~UC106
2HVCAUC108A
2HVCXCH7A
2HVPXUC1A

CONTROL BUILDXtiG UHXT COOLER
STANDBY SWITCHGEAR A/C EQUIPt~iEt(T
ROOM UNIT COOLER
ELECTRICAL TUNtiEL UtiIT COOLER
CABLE AREA BASE UNIT COOLER
CONTROL BUILDING UNIT COOLER
COtiTROL BUILDZtiG CHARCOAL FLTR HTR
STANDBY DIESEL GENERATOR BUILDING
UNIT COOLER

2E JSNPHL103A
(AU/ILIARY
BUILDXHG)

GREEN 2HVR3!UC407A
2HVRKUC407B
2HVRIUC407C
2HVRMUC41SA
2HVRKUC405

REACTOR BUILDING UNIT COOLER
REACTOR BUILDING UHXT COOLER
REACTOR BUILDXHG UNIT COOLER
REACTOR BUILDING UNIT COOLER
REACTOR BUILDIHG UNIT COOLER
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NMP2 FSAR FMEA

APPEHDIX B

600VAC LOAD CENTER/MOTOR CONTROL CEtiTER LOADS

LOAD CENTER/MCC HO. COLOR COMPOHET SYSTEM FU!JCTIOH,

2EJS<<PttL104A
( AU/ILXARY
BUILDXtiG)

GREEli 2HVR<(UC408A
2HVR<<UC408B
2HVR«UC410A
2HVRIUC411A
2HVR<<UC414A
2GTS<<CH1A

REACTOR BUILDING UNIT COOLER
REACTOR BUILDING UNIT COOLER
REACTOR BUILDING UNIT COOLER
REACTOR BUILDItiG VHZT COOLER
REACTOR BUILDXHG UNIT COOLER
STANDBY GAS TREATMEtiT FILTER
AIR HEATER

2EJS+US3
(CONTROL
BUXLDXHG)

YELLOW 2EHS>t~<CC301
2EHS<<Y<CC302

(BUS B)
2EHS+t~iCC302
(BUS D)
2EHS<<MCC303
(BUS B)
2EHS<<MCC303
(BUS D)
2LAC<<PHL300A
2EJS<<Pt(L300B
2HVR<<UC413B
2HVKNCHL1B
2HCS<<PHL22B

SCREEHWELL BUILDING
AU/ILIARYBUILDING

AU/ILXARY BUILDXHG

CONTROL'UILDING

CONTROL BUILDING

CONTROL BUILDXl<G
CONTROL BUILDING
REACTOR BUILDXHG UHIT COOLER
CONTROL BUILDING CHILLER
HYDROGEli RECOMiBIHER POWER CABINET

2EH S«MCC301
( SCREEliWELL
BUILDING)

YELLOW 2SWP+t<OV19
2SMP<<MOVlD
2SWP<<MOVlF

2SWP+MOV3B
2SWP<<MOV30B

2SWP<<HOVSOB

2SMP+MOV74B
2SMP<<MOV74D
2SMP<<HOV74F
2SMP+STR4B
2SWP<<STR4D
2SMP<<STR4F
2SMP+SSR1B
2SMP<<SSR2B
2SWPwSSR3B
2SWPwSSR4B
2SMP«SSRSB
2SMP+SSR6B
2HVY«UC2B
2HVY+UC2D
2SMP<<MOV77B

SERVICE WATER STRAINER BACKWASH MOV
SERVICE WATER STRAINER BACKWASH MiOV

SERVICE WATER STRAIliER BACKWASH MOV
SERVXCE MATER TO TURBXHE
Il(TAKE SHAFT GATE MOV

SERVICE WATER HEADER ISOLATION t.OV
SERVICE WATER PUMP P1B DISCHAPGE MOV
SERVICE WATER PUMiP P1D DISCHARGE MOV
SERVICE WATER PUMP P1F DXSCHARGE MiOV

SERVICE MATER STRAIliER
SERVICE WATER STRAINER
SERVXCE MATER STRAIliER
BACK RACK HEATERS TUNNEL 1
BACK RACK HEATERS TUliliEL 1
BACK RACK HEATERS TUHHEL 1
BACK RACK HEATERS TUtiHEL ?
BACK RACK HEATERS TUHHEL 2
BACK RACK HEATERS TUNNEL 2
SERVICE MATER PUMP PIT UliIT COOLER
SERVICE WATER PUMP PIT UNIT COOLER
INTAKE SCREEHWELL BYPASS GATE MOV
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NMP2 FSAR FMEA

APPEHDIY. B

600VAC LOAD CENTER/MOTOR CONTROL CENTER LOADS

LOAD CENTER/MCC NO. COLOR, COt<POIIET SYSTEM FUHCTIOtl

ZEHSwMCC302 BUS B

(AU/ILIARY*

BVXLDIHG)

YELLOW ZEJSIPHL3029

ZCMSwPZB
ZHCSAMOV19

ZHCSKMOVZB)

ZHCSwMOV39

ZHC SIMOV49

ZHCS)IMOVSB

2HCSwHOV69

ZSWPNMOV179

ZSWPMHOV189

ZSWP+MOV199
ZEJSWPHL3039

2SWPMMOV219

2SWPwMOV339

2SWPKMOV389

ZSWPIHOV399

ZSWPifMOV909

2GTSwFtt19
ZGTSKMOV19
ZGTS+MOVZB
ZGTSKMOV39
ZGTSIHOV49
ZEJS3!PHL3049

AU/ BVILDXHG SOUTH-EMERGENCY
DXSTRIBVTIOH PAHEL
HYDROGEN/OYYGEtt ANALYZER PUMP

'YDROGEN RECOMBIHER OUTLET
OUTBOARD ISOLATION MOV

HYDROGEN RECOMiBIHER INLET
OUTBOARD ISOLATION MOV

HYDROGElJ RECOMBIHEPi INLET
OUTBOARD ISOLATION MiOV

HYDROGEN RECOMBIHER OUTLET
INBOARD XSOLATIOH 1",OV

HYDROGEN RECOMBIHER INLET
INBOARD ISOLATIOH MOV

HYDROGEH RECOMiBIHER INLET
INBOARD ISOLATION MOV

SERVICE WATER TO SPENT FUEL POOL
HEAT EÃCHAIIGER MOV

SERVICE WATER FROM SPENT FUEL
POOL HEAT E/CHANGER MiOV

REACTOR BUILDItiG HEAT E/CHAIIGER MOV

AV/ILIARYBVILDIHG SOUTH-EMERGENCY
DISTRIBUTION PANEL
EMERGENCY MAi'EUP TO SPENT FUEL
POOL MOV

RHR HEAT EYCHAHGER B TUBE SIDE
OUTLET MOV

SERVICE WATER TO REACTOR
RECIRCULATION PUMP COOLERS MiOV

SERVICE WATER DISCHARGE FROM REACTOR
RECIRCULATION PUMP COOLERS MOV

SERVICE WATER TO RHR HEAT
E/CHAIIGER MOV

CHARCOAL FILTER TRAXH B DISCHARGE FAtl
CHARCOAL FILTER TRAXH B INLET MOV
CHARCOAL FILTER TRAXH 9 INLET MOV
CHARCOAL FILTER TRAIN B XHLET MOV
CHARCOAL FILTER TRAIN 9 DISCHARGE MiOV

AUYILIARYBVILDIHG SOUTH-EMERGENCY
DISTRIBUTION PANEL
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NMP2 FSAR FMEA

APPENDIX B

600VAC LOAD CEHTER/MOTOR COHTROL CEHTER LOADS

LOt;D CEHTER/MiCC HO. COLOR COMPOHET SYSTFM FUHCTIOH

2EitS+MCC302 BUS D

(AU/ILIARY
BUILDItiG)

YELLOW 2SLSWPlB
2SLS+t<OV1B

2WCSNMOV102

2DERIMOV119
2DERMYiOV130
2DFRÃMOV121

2DFRWMOV140

2ICSIMOV128
2ICS~tdOV170

2MSSKMOV111
2MSS<MOV118

STAHDBY LIQUID COHTROL PUMP B

STANDBY LIQUID COHTROL STORAGE
TAttYi OUTLET MOV

REACTOR WATER CLEAHUP SUCTIOH
ISOLATIOH MOV

DRYWELL EQUIPMEHT DRAIH ISOLATIOti liOV
DRYWELL VEHT ISOLATIOH MOV

DRYWELL FLOOR DRtsIH DISCHARGE
ISOLATIOH MOV

DRYWELL FLOOR DRAIti VEHT
ISOLATIOH MOV

RC1C STEAM SUPPLY LIHE ISOLATIOti MOV

RC1C STEAMLIHE WARMUP LIHE
ISOLATIOH VtsLVE
MAIH STEAM LIHE DRAIH MOV

REACTOR VESSEL VEHT MOV
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NMP2 FSAR FMEA

. APPEtIDI/. 9

600VAC LOAD,CEtITER/MOTOR CONTROL CEHTER LOADS

LOAD CE!JTER/HCC HO. COLOR 'OMPOHET SYSTEM FUtlCTIOH

2EHSwYiCC303 BUS B

(COHiTROL
BUXLDIHG)

YELLOW 2CCP~HOV149

2CCP WMOV189

2CCP3ft<OV21A

2CCPWMOV219

2CCPwYiOV229

2CCP+t<OV939

2CCP+HOV94A

2CCP+MOV949

2CCPMMOV122

2CCPÃMOV273

2SWPNP29

2SWP+HOV479
2SWP~NOV669

2SWPKMOV679

2SWPKMOV929

2SWPWYiOV939

2SWP+YiOV9SB

2HVK~P 1B

2HVKMCHL19(3)

2EGS+PlB

2EGS+H3

2EGTKCH3

2EGT+CHS

2EGO+P19

RBCLCW TO SPENT FUEL POOL
COOLXNG HE/.T E/CHAtiGER MOV

RBCLCW FROM SPENT FUEL POOL
COOLItiG HEAT E'/CHANGER MOV

RBCLCW-FROH REACTOR RECIRULATIOH
PUMP 1A COOLERS ISOLATION MOV

RBCLCW FROM REACTOR RECIRCULATION
PUMP 19 COOLERS ISOLATION YiOV

RBCLCW. FPOM REt CTOR RECIRCUL/s TIOH
PUMP P1B COOLERS MOV

RBCLCW TO REACTOR RECZRCUL/.TIOH
PUMP P1B COOLERS MOV

RBCLCIJ TO REACTOR RECIRCULATXO!1
PUt<P PlA COOLERS ISOLATION MOV

RBCLCW TO REACTOP. RECIRCULATION
PUMP PlB COOLERS ISOLATION YiOV

RBCLCW TO DRYWELL COOLERS
ISOLtsTIOH YiOV

RBCLCW TO DRYWELL COOLERS
ISOLATION YiOV

CONTROL BUXLDXliG CHILLER
COHDEtiSXHG WATER PUMP
SERVICE W/sTER MAKEUP TO CW YiOV

SERVICE W/sTER TO ST/stiDBY DIESEL
GENERATOR COOLERS MOV

CONTROL BUXLDIHG CHILLER SERVICE
WATER SUPPLY MOV

SERVXCE IJ/sTER TO TURBIHE BUILDING
DISCHARGE ISOL/sTIOti MOV

SERVICE WATEP. TO REACTOR BUILDItiG
DXSCHARGE XSOLATIOti MOV
SERVICE WATER TO STANDBY DXESEL
GENERATOR COOLERS MOV

COtiTROL BUILDING CHILLED WATER
CIRCULATING PUMP

CHILLEPs COMPRESSOR AUYILIARY
OXL PUMP

STAtiDBY DIESEL GENERATOR
JACKET WATER CXPCULATIHG PUMP
STAtiDBY DIESEL GEHERATOR
SPACE HEATER
STAHDBY DIESEL GEHERtsTOR LUBE
OIL HEATER
STANDBY DIESEL GENERATOR
JACKET WtsTER HEATER
STANDBY DIESEL GEtiERATOR LUBE
OIL CIRCULATING PUMP



NMP2 FSAR FMEA

APPEttDIY. B

600VAC LOAD CEllTER/MOTOR COHTROL CEHTER LOADS

LOAD CEHTEP/MCC HO. COLOR COMPOHET SYSTEM FUHCTIOH

2EHSFHCC303 BUS B

(CONTROL
BUILDIHG)

YELLOW 2EGF<P18

2EGF+PlD

2HVC%t<OV1B
2HVC~ACU1B
2HVCwACU2B
2HVCKACU3B
2HVC~Fti2B
2HVC+Ftt4B
2HVC+FHllB

2EGA-C18

2EGA-C2B

STAHDBY DIESEL GEtlERATOR FUEL
OIL TRAHSFER PUMP

STAHDBY DIESEL GEHERATOR FUEL
OIL TRAHSFER PUMP

SPECIAL FILTER BYPASS MOV

COHTROL ROOM A/C FAH
RELAY ROOM A/C FAH
REMOTE SHUTDOWtt ROOM A/C FAH
COHTROL BUILDIHG A/C BOOSTER FAH
BATTERY ROOM B EXHAUST FAtt
MAKEUP AIR SWITCHGEAR FLOOR
SUPPLY AIR FAH
STAHDBY DIESEL GEHERATOR AIR
COMPRESSOR 1B
STAHDBY DIESEL GEHERATOR AIR
COMPRESSOR 28
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NMP2 FSAR FMEA

APPEHDIY. B

600VAC. LOAD CENTER/MOTOR CONTROL CENTER LOADS

LOAD CENTER/MCC HO. COLOR COl)PO))ET SYSTEM FUllCTIOH

2EHSifHCC303 BUS D YELLOW
(COtiTROL
BUILDING)

2RHS3cMOV1B

2RHS<MOV2B
2RHS+MOV4B

2RHSÃMOVSB

2RHSwY)OV9B

2RHS+HOV12B

2RHS))t<OV1SB
2RHS~MOV22B
2RHS%HOV23B
2RHS+Y)OV24B
2RHS~Y)OV24C
2RHS>MOV2SB
2RHS~HOV26B
2RHS+MOV27B
2RHS+MOV30B

2RHS~MOV32B
2RHS/MOV33B
2RHSMMOV37B

2RHSIFV38B
2RHSwt~)OV40B
2RHSwHOV67B

2RHSwHOV112

2RHS)it<OV115
2RHS~MOV116
2RHS+MOV149
2RHS+MOV1C
2RHSKMOV4C

2RHS3fFV3GC
2HVP<FIilB
2HVPIFH1D
2RHS+P2

RHR PUMP B SUCTION MOV

RHR SUCTION SHUTDOWN COOLItiG MOV

RHR PUMP MINIMUM FLOW TO SUPPRESSION
POOL MOV

RHR HEAT EXCHAtiGER SHELL
SIDE BYPASS MiOV

RHR HEAT EYCHAtiGER SHELL
SIDE INLET MOV

RHR HEAT EYCHAHGER SHELL
SIDE OUTLET MOV

RHR REACTOR COHTAZHMiEHT SPRAY MOV

RHR B STEAM LXHE ISOLATION MOV

RHR B STEAM LINE ISOLATXOH MOV

RHR INJECTION MiOV

RHR INJECTION MOV

RHR REACTOP. COHTAZHMEHT SPRAY MOV

RHR HEAT EYCHAtiGER VEtiT MiOV

RHR HEAT EYCHAHGER VENT MOV

RHR B/C RETURN TO SUPPRESSION
POOL ISOLATIOti 1'iOV

RHR HEAT EYCHAHGER B FLOW TO RClC MOV

RHR SUPPRESSIOH POOL SPRAY MOV

RHR HEAT E/CHAtiGER FLOW TO

SUPPRESSION POOL MOV

RHR SUPPRESSION POOL COOLING MOV

RHR SHUTDOMti COOLING INJECTION MOV

RHR SHUTDO'MH COOLING CHECK
VALVE BYPASS MOV

RHR SHUTDOMli COOLING SUCTION
XSOLATIOH MOV

RHR SERVICE MATER CROSS-TZE. MOV-

RHR SERVICE MATEP. CROSS-TIE MiOV

RHR DISCHARGE TO RADWASTE MOV

RHR PUMP C SUCTZOH MOV

RHR PUMP MZHZMUH FLOW TO

SUPPRESSXOH POOL
RHR LOOP C TEST RETURN MOV

STAl)DBY DZESEL GENERATOR EXHAUST FAH
STANDBY DIESEL GENERATOR EXHAUST FAti
RHR WATER LEG PUMP
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NMP2 FSAR FMEA

APPEtiDI).'00VAC

LOAD CE'HTER/MOTOR COHTROL CEHTER LOADS

LOAD CEtiTER/MCC HO. COLOR COMPOHET „ SYSTEM FUHCTIOti

2E JSs'. P tiL300B
(COHTROL
BUILDIHG)

YELLO()

2EJS+Pt!L301B
(COHTROL
BUXLDXHG)

YELLO()

2LAC<PtiL300B YELLOW

(COHTROL
BUXLDIHG)

2LACWPttLE02
2LAC~P1!LEOS
2SCMsiPHL301B

2LACMPHLE07
2SCMHPt!L302B

2SCMNPt!L303B

2VBAWUPS2B

2BYS/CHGR2Ba

2BYSHCHGR282
2EJS~PttL301B

2VBANUPS2B
2EJANPHL300B

2EJA+Pt!L301B

2HvcwcHaaB
2HVC+CH12B
2SCVWPHL3019

2HVCRPHL2B

2EJSwPHL30SB

2HVCi.'UC101B
2HVCÃUC103B

2HVCMUCaos
2)(VC~UC107
2HVCW'UC108B
2HVC~CH7B
2HVPIUCaB

LIGHTIt(G DISTPIBUTIOH PAHEL
LIGHTING DISTRIBUTIOti PAHEL
RELAY ROOM EMERGEHCY
DISTRIBUTIOH PAHEL
LIGHTIt(G DXSTPIBUTXOH PAHEL
RELAY ROOM EMERGEHCY
DISTRIBUTIOti PAHEL
RELAY ROOM EMERGEHCY
DISTRIBUTIOH PAHEL
UHIHTERPUPTIBLE ALTERHATE
P043ER SUPPLY
BATTERY CHAPGER

BATTERY CHARGER

UHIT HEATERS AHD Ul<XT COOLER

EMERGEHCY DISTRXBUTIOH PAtiEL
UHItiTERRUPTXBLE PO(JER SUPPLY
REACTOR BUILDIHG EMERGEHCY
DXSTRIBUTIOti PAHEL
COHTROL BUILDIHG EMEPGEHCY
DISTRIBUTIOH PAtiEL
COHTROL ROOM SUPPLY AIR DUCT HEATER

RELAY ROOMs SUPPLY AIR DUCT HEATER
STAHDDY GAS TREATMEHT BUXLDIHG
EMERGEtiCY DXSTRIBUTIOH PAHEL
COHTROL BUILDIHG EMERGEHCY

DISTRZBUTIOH PAHEL
RMS EMERGEHCY DISTRXBUTIOH PAHEL

COHTROL BUILDIHG UHZT COOLEP,

STAHDBY S()ITCHGEAR A/C EQUIPHEttT
ROOM UHXT COOLER
'ELECTRICAL TUHHEL UHIT COOLER

CABLE AREA BASE UHIT COOLER

COtiTROL BUILDItiG UHIT COOLER

COtiTROL BUXLDItiG CHARCOAL FILTER HEAT
STAtiDBY DIESEL GEHERATOR

BUILDIHG UHXT COOLER

2EJSs(PttL302B
(AU)!ILIAPY
BUXLDItiG)

YELLO() 2HVR<UC4018
2HVRs!UC401C
2HVR~UC401E
2HVRPUC401F
2HVRsiUC404C
2HVRKUC404D
2HVRKUC412B

REACTOR BUILDIHG UHIT COOLER

REACTOR BUILDIHG UHIT COOLER

REACTOR BUILDIHG UHIT COOLER

REACTOR BUILDItiG UHIT COOLER

REACTOR BUILDIHG UHIT COOLER

REACTOR BUILDIHG UHIT COOLER

REACTOR BUILDIHG UHIT COOLER
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HMP2 FSAR FMEA

APPEHDX).'8
600VAC LOAD CENTER/MOTOR CONTROL CENTER LOADS

LOAD CENTER/MCC HO. COLOR COMPONET SYSTEM FUNCTION

2EJS~PHL3038
(AU/ILZARY
BUILDXHG)

YELLO() 2HVRKUC406
2HVRWUC407D
2HVRRUC407E
2HVRÃVC4158

REACTOR BUILDING UNIT COOLER
REACTOR BUILDING UNIT COOLER
REACTOR BUILDING UNIT COOLER
REACTOR BUILDXHG UHXT COOLER

2EJStPHL3048
(AVYILIARY
8UXLDIHG)

YELLOW 2HVRAUC409A
2HVRKUC4098
2HVRIUC4108
2HVRMUC410C
2HVRIUC4118
2HVRifVC411C
2HVR~VC4148
2GTS>CH18

REACTOR BUILDING UNIT
REACTOR BVILDIHG UHXT
REACTOR BUXLDIHG UNIT
REACTOR BUiLDING UNIT
REACTOR BUILDING UNIT
REACTOR BUILDING UNIT
REACTOR BUILDING UNIT
STANDBY GAS TREATMENT
AIR HEATER

COOLER

COOLER
COOLER

COOLER
COOLER
COOLER
COOLER
FXLTER
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