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NIAGARA MOHAWK POWER CORPORATION/300 ERIE BOULEVARD WEST, 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 W

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 app]ication 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) - 10 copies

(3 originals)
2. Final Safety Analysis Report - 15 sets
3. Environmental Report - 20 sets
4. Physical Security Plan - 6 copies
5. Certain figures from FSAR Section 6A - 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 Qualification Plan is
the same as Nine Mile Point Unit 1 and has been approved by the RNRC, but not
submitted with this tendering.

Very tru]& yours,-

C. V. Mang

Vice President
Nuclear Licensing & Engineering
Enclosures
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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 (I&C) and electrical power supply and
distribution 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. A
list of FMEAs contained in this report is provided in
Appendix A. A list of tables and reference documents is
presented in Table 4-1.






Nine Mile Point Unit 2 FSAR EMEA

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
(EMEA) 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 (I&C), 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 ildentified, a system 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 1is 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.

2-1
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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.

Operator 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 1level 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 System 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 System 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 1limits established for a
design basis event (for example, reduce power, isolate
primary containment, or cool the core).

Safety system The collection of systems required to ensure:

1. The integrity of the reactor coolant pressure
boundary.

- 2. The capability to shut down the reactor and
maintain it in a safe shutdown condition.
A<
3. The capability to prevent or nmitigate the
consequences of accidents that could result in
potential offsite exposures comparable to guideline
exposures of 10CFR100.
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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.

4.2 SCOPE

The scope of the analysis was as follods:

1.

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' covers 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 I& 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) EMEAs 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

4-1
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listed. Appropriate piping and instrumentation
diagrams (P&IDs) 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 (EFSAR
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:

1. 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 (i.e., 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 lower 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).

4, 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

4-2
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was available, the system fault tree was then
revised 'accordingly 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
(1) 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 1listed 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; and
if 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.




Nine Mile Point Unit 2 FSAR FMEA

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.

4.4 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.



9-10

12-1

12-2
12-4

12-9

Name of System
{System Code)

Main steam system (MSS)

Feedwater system (FWS)

Standby diesel generator
fuel (EGF)

Reactor building closed
loop cooling water (CCP)

Service water system
(SWP) :

Instrument air
system (IAS)

Service air system (SAS)

Standby diesel generator
air startup (EGA)¢3?

Breathing air (AAS) (32

Nine Mile Point Unit 2 FSAR FMEA

TABLE 4-1

LIST OF SYSTEMS FOR FSAR/FMEA AND REFERENCE DOCUMENTS

PEID Logic
FSAR FSAR FSAR
Section Figure Figure
No. No. No.
6.2.4.3.3 10.1-3 7.3-12
7.3-13
7.3-15
6.2.8.3.3 10.1-6 10.4-11
9.5.4.3 9.5-40 9.5-41
7.3.2.1
9.2.2.3 9.2-3 9.2-4
6.2.4.3.3
9.2.1.3 9.2-1 9.2-2
7.3.2.1
9.2.5.3.1
9.3.1.1.3 9.3-1 9.3~2
6:2.4.3.3
6.2.4.3.3 9.3-1 9.3-2
9.5.6.5 .9.5~40 9.5-41
7+3.2.1
9.3.1.3.3 9.3-3 9.3-4
6.2.4.3.3

Elementary Diagram_ Revision

No.(12

6MSS08-4
TMSS14-2
MSS18-2

6FWS07-2

6EGF01-3
7EGF03-1

6CCP11-4"

6CCP18-3
7CCPO7~2
11IsC05-1

5SWPO1~5
SSWPOS-5
SSWPO9-4
5ENS21-4
6SWPO7-5
6SWP11-4
6SHP16-4
6SWP20-4
6SWP24~4
6SWP32-2
6SWP36-2
6SWP40-1
TSWP15-3
11ISCO4-3

7IAS01-4
7IAS07-4

NONE

6EGA01-3
11EGA03-1

7AAS01-1

10f S

6MSS20-3
TMSS15-2
7¥ss19-2

6EGF02~3

6CCP13-4
6CCP19~3
111SC01-3
1115C06-1

5SWPO2-5
5SWPO6~-5
5SWP10-4
SENS22-4
6SWP08-4
6SWP12-4
6SWP17-5
6SWP21-2
6SWP25-4
6SWP33~-2
6SWP37-2
TSWP03-3
7SWP17-3

71Ias02-4
TIAS08-4

6EGA02-3

TMss10-2
7MSS16-2
TMSS20-2

6EGF03-3

6CCP16~-3
6CCP21-2
111sC02-3

5SWP03-5
5SWPO7-8
SsHpt11-4
- 6SWP01-4
6SWP09-3
6SWP13-4
6SWP18-4
65SWP22-2
6SWP26-4
6SWP34-2
6SWP38-1
TSWP04-3
7CCP0O1-2

TIAS03-4
7IAS09-1

11EGA01-1

7MSS13-2
TMSS17-2
7MSS21-2

TEGF02-1

6CCP17-3
6CCP22-2
11ISCOo4~-3

5SWPO4-5
SSWPO8-4
SSHP12-4
6SWP06-5
6SWP10-3
6SHP14-4
6SWP19-4
6SWP23-2
6SWP27-3
6SWP35-2
6SWP39-1
7sWP08-3
11IsC02-3

71AS04-4

11EGA02-1

One-Line Diagram
Revision No.€2).







22-7

22-8

22-9

22-12

22-23

23-6

BYS

-

Name of System
(System Code)

Fire protection water
(FPW)

Reactor building venti-
lation (HVR)

Ciesel generator build-
ing ventilation (HVP)

Yard structure venti-
lation (HVY)

Control building air-
conditioning (HVC)

control building chilled
water (HVK)

Primary containment
purge (CPS)

Reactor building floor
drains (DFR)

Battery system (BYS)

Nine Mile Point Unit 2 FSAR FMEA

TABLE 4-1 (Cont)

PEID Logic
FSAR FSAR FSAR
Section Figure Figure
No. No. No. Elementary Diagram Revision No.(t1)
6.2.4.3.3 9.5-1 9.5-4a 7FPWOL-1 7FPW0OS-1 11ISC02-3
9.4.2.3 9.4-8 9.4-9 6HVR01-7 6HVR02-7 6HVR11-5 6HVR12-5
7.3.2.1 6HVR13-5 6HVR14-5 6HVR15-5 6HVR16-5
6HVR17-5 6HVR18-5 6HVR19-5 6HVR20-5
6HVR21-5 6HVR22-5 6HVR23-5 6HVR24~-5
6HVR25-5 6HVR26-5 6HVR27-5 6HVR29-1
6HVR30-1 6EJS05-5 6SWP0S5-5 THVRO1-7
THVR02~7 T7HVROS=~4 THVR06-5 7THVRO8-4
THVR09-4 T7HVR10-1 7SWP10-2
9.4.6.3 9.4-15 9.4-16 6HVP01-5 6HVP02-5 6HVP03-5 6HVPO6-1
7.3.2.1 THVPO1-4 THVP02-4 7THVP03-4 5ENS21-4
SENS22-4
9.4.7.3 9.4~2 9.4-17 6HVY12-1 6HVY13-1 7HVY08-2
7.3.2.1
9.4.1.3 9. 4-1 9.4-4 6HVC01-6 6HVC02-6 6HVC03-6 6HVCO4-5
7e3.2.1 9.4-5 6HVC06-4 6HVC09~-6 6HVC10-5 6HVC1I1-5
6.4.4.1 9.4~6 6HVC12-3 6HVC13-4 7THVC01-5 7HVC02-5
9.4-~7 THVC03-5 7THVCO04-5 THVCO0S-6 THVC08-6
7HVC15-3 7HVC19-4 7HVC20-1 7HVC22-1
THVKO01-4 7SWP05-3 7SWP16-4 7SWP18-2
9.4.10.1.3 9.4-1 9.4-20 6HVK01-4 ©6HVK02-3 6HVK03-3 6HVKO4~2
7.3.2.1 6HVC01-6 6HVC02-6 6EJS05~-5 6SWP16~4
6SWP28-4 T7HVK02-3
9.4.2.3 9.4-8 9.4-9 7CPS01-6 7CPS02-5 7CPS03-5 TCPS06-3
6.2.4.3.3 11ISCc01-3 11ISC03-3
9.3.3.3 - 9.3-9 9.3-13 6DFR07-5 6DFR11-5 7DFR06-2 7ISC01-2
6.2.4.3.3 11IsC01-3 11ISC02-3 11ISC03-3 11ISC04-3
8.3.2.1.2 - - NONE

20f 5

oOne~Line Diagram
Revision No.(2)

Ica-4
IcM-5
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24-9.1 standby station service

24-9.2 standby diesel generator

24-9.3 standby diesel generator

Name of System
{System Code)

supply breakers (ENS)

protection (EG?)

protection (EGS)

24-9.4 Emergency bus load

sequencing

24-9.5 600-V ac emergency

25-1

power (EJS)(+?

Reactor coolant recir-
culation (RCS)

Nine Mile Point Unit 2 FSAR FMEA

. TABLE 4-1 (Cont)

P&ID Logic
FSAR FSAR FSAR
Section Figure Figure
No. No. No.
8.3.1.2 - 8.3-5
8.3.1.2 - 8.3-5 .
8.3.1.2 9.5-40 8.3-5
9.5.8.3
- 813-5
8.3.1.2
- 8.3-5
8.311.2

6.2.4.3.3 S5.4-2

Elementary Diagram_ Revision

No. (1)

SENS02-8
5ENS08-7
SENS13-7
SENS17-7

- SEJS01-7
5CSLO1-3
SRHS02-3
5SWP01-5
SSWP06-5
SSWP11-4
8ENS02-7
BEJS02-5

5EGP01-7
S5EGP08-6
SENS08-7
SENS14-5
SENS21-4
8EGP04-5
8BGP08-6

SEGP01-7
8EGP01-3
8EGS01-3

SENS05-8
SENS14-5
SENS22-4
SRHS03-3
SSFC02-4
SSWP05-5
SsWpP10-4
8ENS01-7

S5EJS01-7

6EJS01-5
6EJS05-5

5RCS11-1
SRCS15-1

30f5

SENS03-8
SENS09-7
SENS14-5
SENS18-5
5EJS02-6
SSFCO1-4
S5RHS03-3
5SWP02-5
5SWP07-5
SSWP12-4
8ENS03-7

5EGP03-6
5ENS02-8
SENS09-7
SENS15-6
SENS22-4
8EGP05-5
8EGP09-1

SEGP03-6
8EGP02-3
8EGS02-3

SENS07-7
SENS15-6
5CSL01-3
SRES04-1
5SWP01-5
5SWP06-5
5swp11-4
8ENS02-7

SEJS02-6
6EJS02-5
TEJS03-1

SRCS12-1
SRCS16-1

S5ENS05-8
SENS11-6
SENS15-6
SENS19-4
SEJS03-6
SSFC02-4
SRHS04-1
S5SWP03-5
SSWP09-4
5sWpP17-3
8ENS04~7

SEGP0S-7
SENS03-8
SENS11-6
S5ENS16-6
8EGPO1-6
8EGP06-6
8EGP10-1

SENS21-4
8EGP05-5

SENS08-4
SENS18-5
SRHS01-3
SRHS05-1
5sWp02-5
5sWP07-4
S5sWP12-4

S5EJS03-6
6EJS03-5
8EJS01-5

SRCS13-1
SRCS17-1

SENS07-8
SENS12-6
5ENS16-6
S5ENS20-4
SEJS04-6
SRHS01-3
SRHS05-1
5SWP05-5

SSWP10-4

8ENS01-7
8EJS01-5

SEGP06-7
SENS07-8
SENS12-6
SENS18-5
8EGP03-6
8EGP07-5
8sYbDo1-4

SENS22-4
8EGP08-6

SENS09-7
SENS21-4
5RHS02-3
S5SFCO1-4
SSWP03-5S
5SWP09-4
7SWP17-3

SEJSOu~6
6EJS04-5
8EJS02-5

SRCS14-1
SRCS18-1

One-Line Diagram
Revision No.(2)

1D-7

10-5 =
1R-5

1D-7
10-5
1R-5

107
1Q-5
1R-5

1D-7 12-6 1AQ-3 1AR-3
1As-1 1AT-3 1AU-3 1AV-3
1AW-3 1aX-3 1AY-3 1CB-4
1CcCc-3

1J-4







26-3

27-4

27-5

27-6

27-7

27-13

27-15

27-16

27-19

Name of System
{(System Code)

Reactor water cleanup
(WCS)

High pressure core spray
(CSBH)

Low pressure core spray
(CSL)

Reactor core isolation
cooling (ICS)

Residual heat removal

DBA hydrogen recombiner
(HCS)

Standby gas treatment
system (G1TS)

Standby liquid control
(SLS)

containment isolation
(ISC)

Nine Mile Point Unit 2 FSAR FMEA

.TABLE 4-1 (Cont)

PEID Logic
FSAR FSAR FSAR
Section Figure Figure
NO. NoO. NO.

6-.2.4.3.3 5.4-16 -
6.2.4.3.3 6.3-1 -
7.3.2.1
6.3.2.5
7.3.2.1 '6.3-4 -
6.2.4.3.3
6.3.2.5
6.2.4.3.3 S.4=-9 -
6.2.2.3.3 5.4-13 -
6.2.4.3.3
6.3.2.5
7.3.2.1
6.2.5.3.4 6.2-72 6.2-82
6.2.4.3.3
7.3.2.1
6.5.1.3 9.4~-8 6.5=2
7.3.2.1
90305.3 9.3"17 -
6.2.4.3.3
6.2.4.3.3 - 6.2-40
7.3.2.1

Elementary Diagram_Revision No.(1)

6WCS03-5

6CSHO01-3
6CSHO05-3

SCSL01-3

6ICS02-2
111I5C05-2

SRHS01-3
5RHS05-1
6RHSOU4~2
6RHS08-2
6RHS12-2
6RHS16-2
6RHS20-2
6RHS24-2
6RHS28-1
6RHS32-1
6RHS36-1
6RHS40-1

6HSCO1-4
6HCS05-5
6HCS09-3
THCS04-2

6GTS01-4
6GTS05-4
THVR10-1
6SLS01-3

71sC01-2
111Is5C04-3

4 of 5-

6WCS11-5

6CSHO2-3

6CSLO1-3

6ICS03-1
11ISC10-1

5RHS02~-3
6RBES01-2
6RHS05-2
6RHS09-2
6RHS13-2
6RHS17-2
6RHS21-2
6RHS25-2
6RHS29-1
6RHS33-1
6RHS37-1
6RHSU1-1

6HCS02-5

6HCS06-5
6HCS10-3

6GTS02-4
7GTs01-3

6SLs02-3

11IsC01-3
11IsC05-1

6CSHO03-3

6CSL02-3

6ICS04-1
11IsC11-1

5RHS03-3
6RHS02-2
6RHS06-2
6RHS10-2
6RHS14-2
6RHS18-2
6RHS22-2
6RHS26-2
6RHS30-1
6RHS34-1
6RHS38~1
6RHSY2-1

6HCS03-5

6HCS07-3
6HCS11-3

6GTS03-4
76TS02-3

6SLS03-3

111sC02-3
11ISC06-1

6CSHO4-3
6CSL03-3

11xCs02-2
11I5C13-1

SRHSO04-1
6RHS03-~2
6RHS07-2
6RHS11-2
6RHS15-2
6RHS19-2
6RHS23~-2
6RHS27~-1
6RHS31-1
6RHS35-1
6RHS39-1
6SWP25-4

6HCS04~5

6HCS08-3
THCS01-3

6GTS04-4
7GTS03-3

11IsC03-3

one-Line Diaqram
Revision No.(2)







FMEA

32-9

33-1

33-2

34-2

RMS

upPs

Name of System
{System_Code)

Reactor building equip—
ment drains (DER)

Containmentzleakage
monitoring (LMS)

Containment atmosphere
monitoring (CMS)¢s?

Spent fuel pool cooling
and cleanup (SFC)

Radiation monitoring
system (RMS) ¢S

120-V ac emergency
power (SCM)(3)

Uninterruptible power
supply (UPS)<sS?

€1dprefix elementary diagram numbers with 12177-ESK-.

Nine Mile Point Unit 2 FSAR FMEA

. TABLE 4-1 (Cont)

PEID Logic
FSAR FSAR FSAR
Section Figure Figure
No. No. No.
9.3.3.3 9.3-9 9.3-13
6.2.4.3.3
6.2.4.3.3 6.2-73 -
6.2.0.3.3 6.2-71 6.2-61
6.2.5.3.4
9.1.3.3 9.1-5 9.1-6
11.5.3 - -
8.3.1.2 - -

8.3.1.2

(2)prefix one-line diagram numbers with 12177-EE-.
¢3)Included in FMEA 27-19.
C4)FMEA 24-9.5 (600-V ac emergency power) shows the failures that will cause loss nf particular
600-V load and motor control centers.
by these failures can be identified by reviewing Appendix B.
CS)FMEA in progress.

Elementary Diagram Revision No.(1)

6DER01-3
11I5C04-3

TLMS02-2

7CcMs01-3
7CMS05-5
TCMS09-4
7CMs13-2
7CMs18-2
7CHs22-1

SSFCO1-4
6CCP07-4
TSFC09-2

(Later)
(Later)

(Later)

Sof 5

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

111sC02-3

7CMS02-3
7CMS06-4
7CMS10-4
TCMS15-2
TCMS19-2
7CMS23-1

5SFC02-4
6CCP09~-4
7SFC10-2

-11ISC04-3

TCMS03-4
7CMS07-4
cMs11-4
7CMS16-2
TCMS20-2

SENS21-4
7SFC01-4

The components of other systems that are affected

TCHMSOU-1
7CMS08-4
7CMHMS12-4
TCMS17-2
7CMS21-1

S5ENS22-4 1Q-5
7SFC02-4 1R-S

One-Line Diagram
Revision No.(2)
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SECTION 5

FINDINGS

The analysis disclosed instances where the
single-failure criterion was not met. 1In 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. Where no compensating feature was
identified, the design is being corrected.

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.

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*DMPFE120, 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

5-1
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safety-related loads. A design will be provided to
correct this issue.

b. Tornado dampers 2BVC*DMP4, 2HVC*DMPOY, and
2HVC*DMP22 and normally closed tornado-proof air
damper 2HVC*A0D142 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 dqsign. '

c. Two single-sectioned fire dampers 2HVC*DMPF83 and
2HVC*DMPF9]1 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 positive pressure
system. Loss of either 1room'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
EMEA will be revised to reflect the corrected
design. ;

Single failure of the SGTS decay heat removal function
was identified in FMEA 27-15. A low flow air bleed sys-
tem 1is provided to remove decay heat from the charcoal
filter adsorbers, its operation depends on being able to
initiate and 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

5-2
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the SGTS. Any consequence of this 1loss cannot be
isolated from the remaining filter train which must run
continuously during a LOCA to maintain negative pressure
in the reactor,building. r

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.

5-3°
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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 I&C and electrical power systems for
which an FMEA has been completed and included herein except
in the case of the diesel generator building wventilation,
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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EMEA
3-1
6-1
8-9
9-1

9-10
12-1
12-2

12-4
12-9

15-1
22-1
22-7
22-8
22-9
22-12
22-23
23-6
BYS
24-9.1
24-9.2

Nine Mile Point Unit 2 FSAR FMEA

APPENDIX A

LIST OF FMEAs CONTAINED IN APPENDIX A

Name of System

Main Steam System
Feedwater System
Standby Diesel Generator Fuel

Reactor Building Closed Loop Cooling
Water

Service Water 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
Control Building Chilled Water
Primary Containment Purge

Reactor Building Floor Drains

Battery System

Standby Station Service Supply Breakers
Standby Diesel Generator Protection

A-1i



EMEA
24-9.3
24-9.4
24-9.5
25-1
26-3
27-4
27-5
27-6

27-7

27-7

27-13
27-15
27-16
27-19
32-9
33-1
34-2

Nine Mile Point Unit 2 FSAR FMEA

LIST OF FMEAs CONTAINED IN APPENDIX A (Cont)

Name of System

Standby Diesel Generator Protection
Emergency Bus Load Sequencing

600-V AC Emergency Power

Reactor Coolant Recirculation
Reactor Water Cleanup

High Pressure Core Spray

Low Pressure Core Spray

Reactor Core -Isolation Cooling Contain-
ment Isolation Function

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

Residual Heat Removal Containment Iso-
lation Function

DBA Hydrogen Recombiner

Standby Gas Treatment System
Standby Liquid Control
Containment Isolation

Reactor Building Equipment Drains
Containment Leakage Monitoring

Spent Fuel Pool Cooling and Cleanup

A-ii
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APPENDIX A

FAILURE MODES AND EFFECTS ANALYSIS

Explanation of Column Headings

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

Component 1Identifier - The computer readable identifier
for the device analyzed. (Although the term "component"
is wused, it may refer to an assembly, module, single
operator error, or component.)

Component and Failure Mode - The name of the device and
its particular failure mode. The same equipment mark
number used throughout engineering and design drawings
and for procurement is provided.

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

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.

Other Remarks - Single failure - This notation denotes a
component whose failure leads to a noncompliance with
the single-failure criterion: i.e., the system's top
most undesired event occurs upon the failure of a single
component.
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FTSK COMPONENT CCHPCNENT AND ) HETHOD OF EFFECT W SYSTEM * OTHER  REMARKS
IDENTIFIER FAILURE HCDE FAILURE DETECTICN - - .
FRHNMMMUMME  WHFIMMNMIE OO NN MKW HH NN M MNHIN NN KRNI MNMNIMIN  JIN M H I I N NHIEINNAIHNUNMIIII MMM NN MHN 3PN IEI T 33 33 NI 3 HH K M NN

-

3-1 -AZ  60251SS3 chissSxildvile PERIODIC TEST 2HSSxH0OV112 OPEN
IECHANICALLY
FAILS CPEN

3-1 -C 6089MSS3 2HSSxHCV208 PERIODIC TEST 2HSSxHOVI08 HAIN STEAU
HECHANICALLY CUTECARD DRAIR VALVE OPEN
FAILS CPEN

3-1 -D $062H553 2HMSSxHYV7A PERIODIC TEST 2HSSxHYV7A CPEN
MECHANICALLY
FAILS OFEN

3-1 -3 6077HSS3 2lSSxHYVIB PERIOBIC TEST 2HS5SxHYVIB OPEN
HECHANRICALLY .
FAILS OPEN

3-1 -6 6090HSS3 = 2HSS¥HYVIC PERICDIC TEST <HSSx¥HYV7C OREN
. HECHANICALLY .
FAILS OPEN

3-1 -E 6105M5S3 2iSSxHYV7D PERIODIC TEST 2HSS»HYVTID OPEN
. ' MECHRANICALLY
FAILS OPEN

3-1 -BA  6204HSS3 2HSSxHOVI1Y PERIODIC TEST 2HSSxHOV11l OPEN
- HECHANICALLY
FAILS OPEN ) )

3-1 -L 6230HS5S3 cHsSaHYVEA PERICDIC TEST 2USSRHYVSA CPEN
HECHANICALLY
FAILS OPEN -

3-1 -K 62656HSS3 cHSSxHYVSB PERICDIC TEST 2HSSxHYVEB OPEN
HECHANICALLY
FAILS OPEN

3-1 -H 62591553 2HSSxHYVSC PERIODIC TEST 2HSSxHYVSC CPEN
MECHANICALLY °
FAILS CPEN

3-1 -F 62741553 SHSSxHYVED PERIODIC TEST 2HSSxHYVED OPEN
HECHANICALLY .
FAILS COPEN

3-1 -AA 60631013 SFB-2HS55A19 PERIODIC TEST 2HSSxHYV?A CPEN
COIL ENERGIZED
BY A SHORT

»

101 IFGFATLURE -MODES AND EFFECTS ANALYSIS |
i | HAIN STEAH SYSTEH }
i

_.5—.._
—.(_"-_. -
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**x*********i***!*¥******N***N*K****l***X!*****!*K!**!!**K**X!****ﬂ*!***l****!**K!***!**l*!******l*!****I******i*I**N**K*N****X**ﬁ**
FTSK

t3 3322333

3-1

3-1

3-1

3-1

-3-1

3-1

3-1

3-1

-Z

-AB

-AB

~AA

-BL

-BL

-AD

~AC

=-AE

-AC

~AE

COHPONENT
IDENTIFIER
FRAFKRNNW

60641013
60651013
6067}013
60681013
60711013
?60721013
60741013
. 60781013
60791013
4’6;;01013

460811013

60821013

CCHPONENT AND
FAILURE MODE
UM NN RN WK NN W

SFA-C1ISSA18
COIL ENZRGIZED
BY A SHORT

CR7-2MS5A18
COIL ENERGIZED
BY A SHORT

CR7-2MSSAL8
CONTACT 3
FAILS CLOSE

CR7-2HSSAl8
CONTACT &
FAILS CLOSE

CR18-2H55419
CONTACT 3
FAILS CLOSE

CR18-2H55A19
CCNTACT 2
FAILS CLOSE

CR18-2HSSAL19
COIL ENERGIZED
BY A SHORT

SFB-2HSSB19
COIL ENERGIZED
BY A SHCRT

SFA-2HS5818
COIL ENERGIZED
BY A SHORT

CR7-2}SSB186
COIL ENERGIZED
BY A SHORT

CR7-2lissB18
CONTACT 3
FAILS CLOSE

CR7-2M55B18
CONTACT &
FAILS CLOSE

HETHCD OF EFFECT OTHER
FAILURE DETECTION .

EIHRIRNNNRNUMRMNMNNANENWHRNMMNMMN  FIEIIEIERIEN N NI MR IMNEIHWIEWMIMIMNIEI NI NI 262 3262 226 3636 3 368 36 26 3 3 2 ¢

ON  SYSTEYM REHARKS

PERIODIC TEST QHUSSKHYV7A OPEN

PERIODIC TEST 2HSSxHYVTIA OPEN
PERIODIC TEST | CR7-2HSSA18 CONTACT 3 CLOSE
PERIODIC TEST CR7-2HSSA18 COMTACT 4 CLOSE
PERIODIC TEST CRIB-;HSSA19 CONTACT 3 CEOSE
PERIODIC TEST CR18-2HSSA19 CONTACT 2 CLOSE
PERIODIC TEST 2HSSxHYV7A OPEN
PERIODIC TEST 2HSSxHYVIB OPEN
PERIODIC TEST 2HSSxHYVIB OPEN
PERIODIC TEST 2MSSxHYVIB OPEN
PERIODIC TEST CR7-2MSS5616 CONTACT 3 CL;SE
PERIODIC TEST CR7-21{55818 CONTACT & CLOSE

10]R)K2IFATLURE MODES AND EFFECTS ANALYSIS
| HAIN STEAN SYSTEM

]
121 1247
11 | 1% SH__ 2

J.0.12177 _ FMEA-3-1
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FTSK COUPONENT CCHPCHENT AND METHOD OF EFFECT ON  SYSTEM OTHER ~ REHARKS
IDENTIFIER FAILURE HODE FAILURE DETECTION =
WIHMHMNMM  FHXNNHMKN  FRN NN M IR N 2% HINNRHHUN N WM FMMNHHHNHMN FEHH MW I NH NN NN A EEIMMN MM MFEHIIN B 69696906 3 3636 36 6 2696 3 3 36 36 36 36 36 96 2 3 36 3 3
3-1 -AD 60851013 CR18-2M55381% PERIODIC TEST CR18-2HSSB19 CONTACT 3 CLOSE ) A
CONTACT 3 -
FAILS CLOSE
3-1 -BR 60851013 CR18-21155819 PERICDIC TEST CR18-2M55819 CONTACT 2 CLOSE
CCNTACT 2 - :
FAILS CLOSE
3-1 -BR 60871013 CR18-2HSS819 PERIODIC TEST 2HSS¥HYV?B OPEN
COIL ENERGIZED )
BY A SHORT
3-1 -AG 60911013 SFB~2HSS5C19 PERIODIC TEST. ZHSSxHYVIC OPEN :
COIL ENERGIZED '
BY A SHCRT
3-1 -AF 60921013 SFA-2lISSC18 PERIODIC TEST 2HSSxHYVIC OPEN
COIL ENSRGIZED
v - - BY A SHORT
3-1 -AH 60931013 CR7-2M55C18~ PERIODIC TEST 2H5SxHYVIC OPEN
COIL ENERGIZED -
s v BY A SHORT ’
3-1 -AF 60951013 CR7-2HSSC18 PERIODIC TEST CR7-2HS5C18 COHTACT 3 CLOSE
CONTACT 3

FAILS CLOSE

3-1 -AH 6096i013 CR7-21155C18 PERIODIC TEST CR7-211SSC18 CONTACT & CLOSE
CONTACT 4 - -
FAILS CLOSE

3-1 -AG 60991013 CR18-2MSS5C19 ’ PERIODIC TEST CR18-2HSS5C19 CONTACT 3 CLOSE
CONTACT 3
FAILS CLOSE ’ . -

3-1 -BH 61001013 CR18-2MSSC19 PERIODIC TEST CR18-2HSSC29 CONTACT 2 CLOSE n
CONTACT 2
FAILS CLOSE

3-1 -BR 61021013 CR18-2l1SSC19 : PERICDIC TEST 2HSSxHYVIC OPEN
COIL ENERGIZED =
BY A SHORT : " )

3-1 -AK 61061013 SFB-2M5SD19 PERIODIC TEST 2HSSxHYVID OPEN
COIL ENERGIZED
BY A SHORT

| 1013RJAPIFAILURE HODES AND EFFECTS ANALYSIS |
11 1 I | HAIN STEAM SYSTEM {
. lal - 131 K 11 |
i_1 11 1! | J.0.12177  FHEA-3-) SH 3|
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FTSK COHPONENT COMPONENT AND HETHOD OF EFFECT. ON  SYSTEH OTHER  REHARKS
IDENTIFIER FAILURE HODE FAILURE DETECTICN
HHMIHNMM  MIMNNIMM® "IN I3 M DM MM FEH NN N JEIEI I IEN DTN I M I I DEIENCIEJEIE I 0T NI N NI IR NI TP NN TN IEIE I I I8 3 26 36 36 3 36 D 3 26 6 36 36 9 3 36 26 36 26 36 6
3-1 -AJ 461071013 SFA-21ISSD18 PERICDIC TEST 2HSSxHYVID CPEN
COIL ENERGIZED
BY A SHCRT
3-1 -AL 61081013 CR7-2MSSD18 PERIODIC TEST 2HSSNHYV?D CPEN
COIL EKERGIZED
BY A SHCRT
3-1 -AJ 61091013 CR7-21{55D18 PERIODIC TEST . CR7-2ZHS5D18 CONTACT 3 CLOSE
CCHTACT 3
FAILS CLOSE
3-1 <AL 61101013 CR7-2HS55D18 PERIODIC TEST CR7-2HS5D18 CONTACT 4 CLOSE
CONTACT 4 .

FAILS CLOSE ‘ ’

3-1 -AK 61131013  CR18-2HSSD19 PERICDIC TEST CR18-2HSSD19 CONTACT 3 CLOSE
CONTACT 3
FAILS CLOSE

3-1 -CB 611531013 CR18-2115SD19 PERIOBIC TEST CR18-2MSSD19 CONTACT 2 CLOSE
CCHTACT 2
FAILS CLOSE

3-1 -CB 61151013 CR18-~2H5SD19 PERIODIC TEST 2HSSxHYVID OPEN
COIL ENERGIZED '
- BY A SHCRT .

3-1'-BG 61181013 CRJI-2MS55A18 PERIQODIC TEST NONE
CONTACT 1
FAILS CLOSE -

3-1 -B6 61191013 CR3-2155A18 PERICDIC YEST NONE
CONTACT 2 |
FAILS CLOSE |
’ |
\

3-1 -U 61201017 2HSSAHYVIA UNDETECTABLE 2HSSKHYVTA HYDRAULIC PUMP RUNNING
PUNP STARTER |
ENERGIZED . |
BY A SHORT - ‘

3-1 -BJ 61211013 SVE A-ZliSsAls PERIODIC TEST SVE A-2H5SA16 SOLENOID VALVE CLOSED
SOLENOID VALVE ) |
FAILS CLOSE

3-} -BH 461221013 SVE B-2HSSALS PERIODIC TEST SVE B-2H55A19 SOLENOID VALVE CLOSED
SQLENOID VALVE )
FAILS CLOSE

190 J9RIXAFAILURE MODES AND EFFECTS ANALYSIS
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FTSK COMPONENT CONPCHENT  AND METHOD OF EFFECT OM  SYSTEM OTHER  RENARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION : ‘ .
FERMHKIEHIHI €9 W DM 133313 23¢32333331] 3222323223333 3323223 31T RT3 2233332323222 22233323 2 3333 ixxxﬁxnxxxxxxxxxx*uxxxx*x*
3-1 -BG 61231012 215SxHYVTA INDICATING LIGHT 2HSSXHYVTA SOLENOID VALVE N
SOLENDID VALVE IN COMTROL Rooi SVC CLCSED
SVC FAILS CLOSE
3-1 -BK 61231013 CR2-2H55A18 PERIODIC TEST 2HSS*HYV7A HYDRAULIC PUMP RUINMING
CONTACT 1 v - .
FAILS CLOSED
3-1 -BJ 61261013 SVE A-2MSSAl8 PERIODIC TEST SVE A-2HSSA18 SCLENOID VALVE CLOSED
- COIL EHERGIZED . .
BY A SHORT
3-). -BJ 41271013  -CRG-2M55A18 . PERIODIC TEST SVE A-2155A18 SOLENROID VALVE CLOSED
- COIL ENERGIZED -
BY A SHORT -
3-1 -BH 61281013 SVE B-2MSSAl9 PERICDIC TEST SVE B-215SA1$ SOLENOID VALVE CLOSED

COIL ENTRGIZED
BY A SHCRT

3-1 -BH 61291013 CRIA-2HSSAL18 PERIODIC TEST SVE B-2MSSA19 SOLENOID VALVE CLOSED
COIL ENERGIZED -
BY A SHORT

3-1 -BG 61301012 2HSSxHYV?7A INDICATING LIGHT 2HSSxHYV7A SOLENOID VALVE
SVC COIL -EN IN CONTROL-RCOM SYC CLOSED
BY A SHORT

3-1 -BG 61311012 CR3-2HS5SA18 INDICATING LIGHT 2HSSxHYVTA SOLEHOID VALVE

- COIL ENERGIZED IN CCHTROL ROOH SVC CLOSED i .

BY A SHORT

3-1 -éK 61321013 CR2-21155A18 - PERIODIC TEST 2HSS»HYVZA HYDRAULIC PUMP RUNNING
COIL "ENERGIZED
BY A SHORT

3-1 -BK 61341013 CR11-21155A18 PERIOBIC TEST 2MSSxHYV7A HYDRAULIC PUNP RUNNING

CONTACT 2
FAILS CLOSED

3-1 ~-BK 61351013 CR11-2M55A18 PERIODIC TEST 2H5SxHYV7A HYDRAULIC PULP RUNNING
. COIL ENERGIZED . s
BY A SHORT
3-1 -BJ 61361013 CR4-2}1SSA18 PERIODIC TEST NONE
CONTACT 1

FAILS CLOSE
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FTSK  COMPONENT  COMPONENT AND METHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER  FAILURE MODE FAILURE DETECTION
WMMMMUMIE HMNINMPNFW® £ 3.3.3.32333333332% ) FEHIEIEICHJEIEIENEIE NI IENIEI MM IETEIIE 3 IE I 06 22606 36 3 26 6 I IENIEH M HE N I M DI I I MMM IEIEIE  FE I 36 I 26 2 36 36 3 3 36 26 1 26 36 3 3 36 3¢ 6 36 3¢ 2 36 %
-+ 3-1-BJ 61371013  CR4-2HSSA18 PERIODIC TEST NONE
CONTACT 2
FAILS CLOSE
3-1 -BH 61381013  CR4A-2HSSA18 PERIODIC TEST NONE
CONTACT 1
FAILS CLOSE . :
3-1 -BH 61391013  CRSA-2HSSA18 PERIODIC TEST NONE L
‘ CONTACT 2
FAILS CLOSE
3-1 =T 61301017  2NSSsHYVIB UNDETECTABLE 2HSSXHYV7B RYDRAULIC PUMP RUNNING .
. PUMP STARTER
ENERGIZED
BY A SHCRT

- 3-1 -BP " 61811013 SVE A-2H55B18 PERIODIC TEST SVE A-11iSSB18 SOLENOXID VALVE CLOSED
SCLENOID VALVE .
FAILS CLOSE

3-1 -BN 61421013 SVE B-2MSS819 PERIODIC TEST SVE B-2HSSB19 SOLENOID VALVE CLOSED
SCLENOID VALVE
FAILS CLOSE

3-1 -BM 61431012 SHSS¥HYV?B IRDICATING LIGHT ZHSS*¥HYV7B SOLENOID VALVE
SOLENQID VALVE IN COHTROL ROOM SVC CLOSED
SVC FAILS CLOSE

3-1.-BQ 61441013 CR2-2H55B18 PERIODIC TEST 2HSSxHYV7B HYDRAULIC PUNP RUNNING
CONTACT 1
FAILS CLOSED

3-1 -BP 61461013 SVE A-2HSSBl1s PERIODIC TEST SVE A-2HSSB18 SCLENOID VALVE CLOSED
‘ COIL ENERGIZED
BY -A SHORT

3-1 -BP 61571013 CR4-2MSSB18 PERIODIC TEST SVE A-2HSSB18 SOLENOID VALVE CLOSED.
COIL ENERGXZED
BY A SHORT

3-1 -BN 61481013 SVE B-2H55819 PERIODIC TEST SVE B-2455819 SOLENOID VALVE CLOSED
COIL ENERGIZED
BY A SHORT

3-1 -BN 61491013 CRYA-21ISSB18 ' PERIODIC TEST SVE B-2H55B19 SOLENOID VALVE CLOSED
COIL ENERGIZED
BY A SHORT
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FTSK

12332433

3-1

3-1

3-1

3-1

3-1

3-1

31

-BH

-BH

-BQ

-BQ

-BQ

-BP

-BP

-BN

-BN

-BM

-BMY

COMHPORENT
IDENTIFIER
Lii3a13.23

61501012

61511012

61521013

61551013

61551013

61561013

61571013

61581013

61591013

61601013

61611013

61621017

CCHPONENT AND
FAILURE MCDE
36363 236 3 3 3 3 33N H K M

2H5SxHYV7B
SVC COIL EN
BY A SHORT

CR3-2155B18
COIL ENERGIZED
BY A SHORT

CR2-2HSSB18
COIL ENERGIZED
BY A SHORT

CR11-21i55818
CONTACT 2
FAILS CLOSED

CR11-21i5SB18
COIL ENERGIZED
BY A SHCRT

CRg§-21i55818
CONTACT 1
FAILS CLOSE

CR2-2MH55B18
CCNTACT 2
FAILS CLOSE

CR4A-2H55818
CONTACT 1
FAILS CLOSE

CR3A-21155818
CONTACT 2
FAILS CLOSE

CR3-2HSSB16 -
CONTACT 1
FAILS CLOSE

CR3-21155B18
CONTACT 2
FAILS CLOSE

2USS*HYVIC
PUNP STARTER
ENERGIZED
BY A SHCRT

HETHOD OF

INDICATING LIGHT
IN CONTROL RCOH

JINDICATING LIGHT
IN CONTROL RCOH

PERICOIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

4 a

UNDETECTASLE

EFFECT\ ON  SYSTEH OTHER

21SSxHYVIB SOLENOID VALVE

SVC CLOSED

2HSSxHYVIB SOLENOID VALVE

SVC CLOSED

2M5SxHYVIB HYDRAULIC PUNP RUNNING
2HSSxHYVIB HYDRAULIC PUHP RUNNINS
2HSSxHYV7B HYDRAULIC PUMP RUNNING
NONE

NONE

HONHE

NONE

NONE

NONE

21SSkHYVIC HYDRAULIC PUMP RUNNING

636 3636 36 3636 6 36 36 36 36 36 26 36 36 36 6 36 96 36 36 36 36 36 36 36 3676 6 96 36 3 3636 6 36 36 36 1 3696 D 36 36 236 96 26 36 36 36 36 306 36 96 36 36 36 36 36 96 76 36 26 36 3 36 3676 36 36 36 36 36 3636 36 D636 D636 36 96 36 96 96 T 6 33 3 33 36 W 29I HE 6 3 26 H 3 36 36 36 3 3 33 3 33 33330 M
REMARKS

FAILURE DETECTION -
NN N MMM NN MR MNNUIIE M NEN I HHIEIEN 3 M WM HIHMIFMNH MM HHEH NI H NN MM MW HH MW MM
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FTSK

Lii33333 3

3-1

3-1

3-1

3-1

3-1

-BU

-BU

-BU

-BT

-BS

-8V

-BV

COMPORENT COMPONENT AND HETHOD OF EFFECT ON  SYSTEY OTHER  REUNARKS
IDENTIFIER FAILURE MCDE FAILURE DETECTION A

RENNRRNHER  BRFRNRNNOENN NN W BHNNNMMNIMANMMAINNNNNHNI FRMNM MW MNINNH IR W EINURMHNIINHIMME 6363 30 W00 33 3 303656 326 336 W%
61631013 SVE A-2MSSC18 PERICDIC TEST SVE A-2HSSC18 SCLENSID VALVE CLOSED

SCLENOID VALVE,
FAILS CLOSE

61641013 SVE B-2HSSC19 PERIODIC TEST SVE B-2MSSC19 SOLENOID VALVE CLOSED
SOLENOID VALVE
FAILS CLOSE

61651012 2NHSSsHYVIC INDICATING LIGHT 2HSSxHYVTIC SCLENOID VALVE
SOLENOID VALVE IN CONTROL RCOM SvC CLOSED -
SVC' FAILS CLOSE

61661013 CR2-2M5SC1s . PERIODIC TEST CHSS*HYVTC HYDRAULIC PUHP RUNNING
CCHTACT 1
FAILS CLOSED S .

61681013 SVE A-2M5sC18 PERIODIC TEST SVE A-2HSSC18 SOLENOID VALVE CLOSED
COIL ENERGIZED . i
BY A SHORT

61691013 CRA-2Missc18 "PERIODIC TEST SVE A-2liSSC18 SOLENOID VALVE CLOSED
COIL ENRERGIZED
BY A SHORT

61701013 SVE B-ZHSSC19 PERICDIC TEST SVE B-ZHSSC19 SOLENDID VALVE CLCSED-

COIL ENERGIZED
BY A SHCRT

61711013 CR4A-2i155C18 | PERIODIC TEST SVE B-2l1SSC19 SOLENOID VALVE CLOSED
COIL ENERGIZED .
BY A SNHORT
61721012 2liSSxHYVIC INDICATING LIGHT 2HSSxHYVIC SOLENOID VALVE
SVC COIL EN IN CONTROL ROCH SVC CLOSED
BY A SHORT -
61731012 CR3-2455C18 INDICATING LIGHT SHSSxHYVIC SCLENOID VALVE
- COIL ENERGIZED IN CONTRCL ROCM * SVC CLOSED
BY A SHORT
61741013 CR2-2H158C18 PERIODIC TEST 2NHSSKHYVIC HYDRAULIC PUMP RUNNING
COIL ENERGIZED
BY A SHORT
61761013 CR11-2155C18 PERICDIC TEST ZHSSxHYVIC HYRRAULIC PUMP RUNNING
CONTACT 2

FAILS CLOSED - .
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696 636 3 236 J I 3 I HE I 3K I H I 3 I 396 3 36 3 I 3 36 3 3 K 363 36 I I3 I3 I 3K I6 3 I I 36 36 36 N 3 N 36 36 3 96 36 9635 36 2 36 36 3636 36 36 9636 I 36 3 3K I 3K 3K 96 36 96 3 9 36 36 3 3 K 96 I 2 3¢ ***i********i*******¥¥¥¥*¥¥¥¥*¥**¥**‘(¥**

FTSK COMPONENT COMPONENT AND HMETHOD OF : EFFECT CH SYSTEH OTHER REPARhS
IDENTIFIER FAILURE MODE FAILURE DETECTION:
MIHMMM  WHUANMEMN  HHHH U HAR NN P33 IS I N NN M N xx*x*xxgxx*uxxxx*x*xx****xx*x*x**x** FEHMIESE M I M WU A NI NN WM
3-1 -BV 61771013 CR11-2HSSC18 PERICOIC TEST 21SSxHYVIC HYCRAULIC PUMP RURNING
COIL ENERGIZED . ’
. BY A SHGRT

3-1 -BU 61781013 CRg-2l15sC18 PERICDIC TEST NONE
CCHTACT 1 . .
FAILS CLOSE

3-1 -BU 61791013 CR8-2HS55C18 PERICDIC TEST NONE
CONTACT 2
FAILS CLOSE

3-1 -BT 61801013 CR3IA-2HSSC18 PERICDIC TEST NCNE R
CONTACT 1 . -
FAILS CLOSE )

3-1 -BT 61811013 CR4A-2HSSC18 PERIODIC TEST NONE
CONTACT 2
FAILS CLOSE

3-1 -B5 61821013 CR3-2H55C18 PERICDIC TEST - NONE
CCHRTACT 1
FAILS CLOSE

-

3-1 -BS 61831013 CR3-2H55C18 PERIODIC TEST NONE
CCNTACT 2
FAILS CLOSE

3-1 -R 61841017 2USSxHYVID UNDETECTABLE 2HSSxHYV7ID HYDRAULIC PUMP RUNNING
PUNP STARTER
ENERGIZED
BY A SHORT

3-1 -BZ 41851013 SVE A-21sSD18 PERICDIC" TEST SVE A-2}55D18 SCLENOID VALVE CLOCSED
SCLENOID VALVE - ) ’
FAILS CLOSE

3-1 -BY 61861013 SVE B-2MSSDL9 PERIOJIC TEST SVE B-21SSD19 SCLENOID VALVE CLOSED
CLENQID VALVE
FAILS CLOSE

3-1 -BX 61871012  ZMSSxHYVID INDICATING LIGHT 21!SS¥HYVID SOLENOID VALVE |
. - SOLENOID VALVE IN CONTROL RCC! SVC CLOSED
SVC FAILS CLOSE
3-1 -CA 61881013  CR2-2MSSD18 PERIODIC TEST 2USSKHYVID HYDRAULIC PUHP RUNNING ‘
, CCHTACT 1
- FAILS CLOSED
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3336 36 DE 6 I I JE HE I I I I6 26 26 3 26 D HE I IE JE W I I ]I I I I3 3 I IEIEIEIEIE I I I I I D IS I I IEH I I I IE I 36 3 I I I 36 I 3 1 I I 3D 36 I I DE 2 3 HEIE I IE DE HIE I I HE 3 36 2 I W I HE V6 I 3 I 3 36 D¢ 3 34 36 3 D I 36 33K I I 6 I 36 3 3 3 3 3 2 3 3¢ 36 ¢
FTSK

03 336

3-1

3-1

3-1

3-1

3-1

3-1

321

3-1

-BZ
~BZ
-BY

-BY

-BX
-sA
-CA
-CA
-BZ
-BZ

-BY

COHPONENT
IDENTIFIER
RN UMUK R

61901013

41911013

61921013

61931013

61941012

61951012

61961013

61981013

61991013

62001013

62011013

62021013

COMPONENT AND

FAILURE HODE

FE 36N HE N I I I N I I N

SVE A-2HSSD18
COIL ENERGIZED
BY A SHORT

CR3-2t1SSD18
COIL ENERGIZED
BY A SHORT

SVE B-2HS5D19
COIL ENERGIZED
BY A SHCRT

CR4A-2MSSD18
COIL ENERGIZED
BY A SHORT

2M5SxHYVID
SVC COIL EN
BY A SHORT

CR3-2HSSD18
COIL ENERGIZED
BY A SHCRT

CR2-2155D18
COIL ENERGIZED
BY A SHORT

CR11-2MS5D18
CCHTACT 2
FAILS CLOSED

CR11-2155SD18
COIL ENERGIZED
BY A SHCRT

CRg-2H5SD18
CCNTACT 1
FAILS CLOSE

CR3-21155018
CONTACT 2
FAILS CLOSE

CR{A-21155D18
CONTACT 1
FAILS CLOSE

HETHOD OF

FAILURE DETECTION

EFFECT OCN  SYSTEM OTHER  REMARKS

-

FEIE 6 D6 NI I NN IE NI IO 8 H I DI I DI IEK I H N I I H I DI M IEIEIEIEIE P I I I I I IE I D 3 D I I 3 3 34 36 3 2 36 3696 3¢

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT

IN CONTROL ROOH

INDICATING LIGHT

IN CONTROL ROOM

PERICDIC TEST

PERIODIC TEST

PERIOCDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

SVE A-2MSSD18 SCLENOID VALVE CLOSED
SVE A-2H5SD18 SOLENDID VALVE CLOSED
SVE B-2HSSD19 SOLENOID VALVE CLOSED
SVE B-2HS5D19 SOLENOID VALVE CLOSED
ZHSSNH;U7D SOLENOIDMVALVE

SVC CLOSED

cHSS¥RYV70 SOLENOID VALVE

SVC CLOSED

2HSSxHYVID HYDRAULIC PUMP RUNNING
2HSSxHYVID HYDRAULIC PUMP RUNNING
2NMSSxHYVID HYDRAULIC PUMNP RUNNING
NONE

NONE

NONE
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FTSK

I M KK}

3-1 -BY

3-1 -AN

3-1 -AP

3-1 -aN

CCHFONENT
IDENTIFIER
KRN

62031013

62031013

62051013

62311013

2321013

62351013

62361013

62371013

62401013

62311013

62831013

62471013

COMPCNENT  AND
FAILURE MODE
E33333333 33322233

CR4A-2M55D18
FAILS CLOSE
CR3-21iS5D16
FAILS CLOSE
CR3-2SSD18
FAILS CLOSE
SFB-2HSSAL3
COIL. ENERGIZED

SFA-2HS55A12
COIL ENRERGIZED
BY A SHORT
CR7-21155A12
COJL ENERGIZED
BY A SHORT
CR7-2HssAl12
FAILS CLOSE
CR7-2HSSA12
“FAILS CLOSE
* CR18-2HS5A13
FAILS CLOSE
CR18-2H55A13
FAILS CLOSE
CR18-2H55A13
COIL ENERSIZED
BY A SNCRT

SFB-2HS5B13
COIL ENERGIZED

METHOD OF
FAILURE DETECTION

FIE I I I I I H I I I FE I 38 K 36 HE I 3K I H I 36 26 B 36 3 I 1 I W U6 I D6 3K 36 3 I I M IE I I 3 I HE I I I 6 3K I8 3 DM I HE M I DI DI I DI HEH I H 2 DI IEHE W I DI IE T I IE I 676 D6 I 36 I 3 3 3 3K I 3 8 DI DE I 96 I I W 36 3636 7 36 2 3¢

EFFECT oM  SYSTEH OTHER  REMARKS

FE 060 36 26D MM ICNN MMM IEIE DI I I IEIE I 6 2 W I I I I IE I I I I 3 3 3 3 3 JEIEH I IEIENIEIEIEIEICIE I 2D I DI T I I 3¢ I I 2 3 I DI I 2 I K 3 3 3¢

PERIODIC TEST

PERIODIC

PERIODIC

PERIODIC

PERICDIC

PERICDIC

PERICDIC

PERIODIC

PERIODIC

PERIODIC

PERIODIC TEST

PERIODIC

HONE

noN.

NOHE

2MSSxHYVSA OPEN

2HSSHHYVSA CPEN

2MSSxHYVSA OPEN

CR7-2M55A12 CONTACT 3 CLOSE

CR7-2MSSA12 CONTACT 4 CLOSE

CR18-2HSSA13 CONTACT 3 CLOSE

CR16-2HSSA13 CONTACT 2 CLOSE

2HSS¥HYVSA OPEN

2MSSxHYV6B OPEN
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FERIIMMMN I NI I NN AU I M NI I3 03I JE I EIETEIETE M I 00 IO 03T K06 K 0 30069604 36 M 3 963 D36 D636 36 330 3 302236 I 36 3 36 33 363 2 3336 13 4 363 3 36 M IEIEIEIE 200
FTSK CClUPONENT COMPCHENT AND IETHCD  OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE" MODE FAILURE DETECTION - . .
LTS ST E T L ST T A PP Y M NN I KN INN NN HMMIIIN o HHHNI HIN NI M I MM MU SEHIHIMMIMHN I M 36 1 3 WK 3 6 9606 3636 33 3 M 3
3-1 -AQ 62881013 SFA-2NSSB12 PERICDIC TEST 2HSSwHYVéB OPEN
COIL ERERGIZED
BY A SHCRT

3-1 -AS 62491013 CR7-2HSSB12 PERIODIC TEST 2HSS»HYVSB OPEN
COIL ENERGIZED
BY A SHCRT

3-1 -AQ 62501013 CR7-2HS5812 PERIODIC TEST CR7-21155812 CONTACT 3 CLOSE
CONTACT 3
FAILS CLOSE

3-1 -AS 62511013 CR7-2HS5SBl2 PERICDIC TEST CR7-215S812 CONTACT § CLOSE
CONTACT 4 ‘ .
FAILS CLOSE :

3-1 -AR 62581013 CR18-2H5SB13 PERIODIC TEST CR18-21SSB13 CONTACT 3 CLOSE
CONTACT 3
FAILS CLOSE

3-1 -CQ 62551013 CR18-2H55813 PERICDIC TEST CR18-2HSSB13 CONTACT 2 CLOSE
CONTACT. 2
. . FAILS CLOSE

3-1-CQ 62561013 CR18-21i55813 PERIODIC TEST 2HSSxHYVSB CPEN
COIL ENERGIZED
BY A SHORT

3-1 -AU 62601013 SFB-2HSS5C13 PERICDIC TEST 2HSSKHYVSC OPEN
COIL ENERGIZED
BY A SHORT

3-1 ~AT 62611013 SFA-ZHSSC12 PERIODIC VEST 2HSSKHYVSC OPEN
COIL ENERGIZED
BY A SHORT

3-1 -AV 62621013 CR7-2MS35C12 PERICDIC TEST 2HSSxHYVSC OPEN
COIl ENEZRGIZED -
BY A SHORT

3-1 -AT 62681013 CR7-2MSSC12 PERIODIC TEST CR7-2HSSC12 CONTACT 3 CLOSE
CONTACT 3
- FAILS CLOSE

3-1 <AV 62651013 CR7-21155C12 PERICDIC TEST CR7-21155C12 CONTACT & CLOSE
. CCHTACT 4§ .
FAILS CLOSE

10]23 [BZI FAILURE 10DES AND EFFECTS ANALYSIS
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FTSK

9 36 2 K I 3 ;4 M

3-1 -AU

3-1 -CV

3-1 -Cv

3-1 -AH

COMPONENT
IDENTIFIER

HRWNHNHNNN

62681013
62691013
62711013
462751013
62761013
62771012
6278}013
62791013
62821013

2831013

4

62851013

»

62871017

COMROHENT  AND

FAILURE HMODE

[ 33833333233 332 21

CR18-21iS5C13
CONTACT 3
FAILS CLOSE

CR18-21155C13
CONTACT 2
FAILS CLOSE

CR18-2HS5C13
COIL ENERGIZED
BY A SHCRT

SFB-2H55013
COIL ENSRSIZED
BY A SHCRT

SFA-2M5SD12
COIL ENERGIZED
BY A SHCRT

CR7-2H55012
COIL ENERGIZED
BY A SHORT

CR7-2HS5012
CCHTACT 3
FAILS CLOSE

CR7-2155012
CONTACT 4
FAILS CLOSE

CR18-2H35D13
CONTACT 3
FAILS CLOSE

CR18-CHSSD13
CONTACT 2
FAILS CLOSE

CR18-2155D13
COIL ENERGIZED
BY A SHORT
2H5SKHYVEA
PUHP STARTER
ENERGIZED

BY A SHCRT

HETHOD OF
FAILURE DETECTICN

FEIEH I I I A K I 2 D6 I 3K N WK 7 e e M

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

N
UNDETECTABLE

. EFFECT ON . SYSTEM OTHER  REHARKS

D636 36 3 1 I I 366620 I DI T I IEDEIIEUWIEIEHE NI M IEIEIEIEIE I NI DI IE I M I I I I NI MK

- .

CR18-2HSSC13 CGHTACT 3 CLOSE
CR18-2HSSC13 CONTACT 2 CLOSE
HSSxHYVEC OPEN

2H5S*¥HYV6D OPEN

CHSSxHYVED OPEN -
2H5SxHYVED OPEN

CR7-2HS5D12 CCNTACT 3 CLOSE

CR7-2MSSD12 CONTACT & CLOSE

CR18-21S5D13 CONTACT 3 CLOSE

CR18-21SSD13 CCNTACT 2 CLOSE

2HSSxHYVED CPEN .

2HSS¥HYVS6A HYDRAULIC PUNP RUNNING
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636 3 36 36 I I 36 I I 3E 336 HE W 336 3626 262 I 36 HE I 363 I H6 I 2 I I 36 HE W I D IR I B I I BE I B NEIE I I HE I I IE M I I I I DE N DM IE I IEIE HEIEDE DI I I I 2 I NI I I 3 I I6 36 3 I I T IEIE B I U I M I HEE I X M 36 2 I I 36 2 I 36 W I 36 I3 W 3 33
FTSK ‘

K3 K I M

3-1

3-1

3-1

3-1

3-1

3-1

3-1

-CH

-cJ

~CH

-CG

-CF

-cJ

COMPONENT
IDENTIFIER
6363 3 33 3% %

62881013
62891013
62901012
62911013
62931013
629@1913'
&245101;
62961013
62971012
62981012
62991013

63011013

COIPCHENT "AND
FAILURE HODE

IEEE 3 K 3 3 I I 3 K e K M

SVE A-21iS5A12
SOLENDID VALVE
FAILS CLOSE

SVE B-2HS5Al13
SOLENOID VALVE
FAILS CLOSE

cHSS»HYVSA
SOLENOID VALVE
SVC FAILS CLOSE

CR2-2MSS5A12
CONTACT 1
FAILS CLOSED

SVE A-21IS5A12
COIL ENERGIZED
BY A SHORT

CR4-2MSSAL2
COIL ENERGIZED
BY A SHORT

SVE B-2HSSAL3
COIL ENERGIZED
BY A SHCRT

CR4A-2HSSAL12
COIL ENERGIZED
BY A SHORT .

2HSSKHYVSA
SVC COIL EN
BY A SHORT

CR3-2H55A12
COIL ENHERGIZED
BY A SHORT

CR2-2HS5A12
COIL ENERGIZED
BY A SHCRT

CR11-2155A12
CONTACT 2
FAILS CLOSE

METHCD OF

FATLURE DETECTICN

EFFECT OH  SYSTEN "OTHER  RENARKS

FEIEEE I I IEIE I MR WM IEIE NI I I NI I I P I H MMM NI IEIIIIEIEIE I I ]I DI I DD I M

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT

IN CONTROL RCOY

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT

IN CONTROL ROOM

INDICATING LIGHT
IN CCNTROL ROCH

PERIODIC TEST

PERICDIC TEST

SVE A-ZHSSA12 SOLENOID VALVE CLOSED

SVE B-2MSSAL3 SOLENOID VALVE CLOSED

2HSS»HYVEA SOLENOID VALVE
SVC CLOSED

2HSSxHYVSA HYDRAULIC PUHP RUNNING
SVE A-ZHSSéIZ SOLENOID VALVE CLOSED
SVE A-2MSSAl12 SOLENOID VALVE CLOSED
SVE B-2MSSA13 SOLEN0107VALVE CLOSED
SVE B-2HSSAL3 SOLENOID VALVE CLOSED
2HSSxHYVEA SOLENOID VALVE

SVC CLOSED

2HSSxHYVEA SOLENOID VALVE
SVC CLOSED .

2HSS¥HYVSA HYDRAULIC FUIP RUNNING

2HSSxHYVSA HYDRAULIC PUHP RUNNING

10[32 32 FAILURE MODES AND EFFECTS ANALYSIS
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*x*nx***x**x*xx*xx****xx***xxax&xxxxxxxxx*ux*xx*x**xx*xx*&*xix**nxi*xxxxx**u*xixxx*uxxuxnnxnuxx*xxni**xu*u*uu*xxuu*x*xx******xx**xa*
FTSK COMPCONENT COMPOMENT AND HETHOD OF EFFECT ©CN  SYSTEH - OTHER  REMARKS

IDENTIFIER FAILURE HODE FAILURE DETECTICN
HAUMHMURI  HOENHUNEM WK W N WK NN 3K MR N AU MK MU NI UM JEHHIH NI B I MK NI N IMIN MR MU0 0000 2306 26360 6 3 266 9 .36 36 ¢

3-1 -CJ 63021013 CR11-2M5S5A12 PERIODIC TEST 2HSSxHYVSA HYDRAULIC PUHP RUNNING
COIL ENZRGIZED
BY A SHORT

3-1 -CH 63031013 CRA-2HSSAL12 PERIODIC TEST NONE
CONTACT 1 )
FAILS CLOSE

3-1 -CH 630431013 CR4-21155A12 PZRICDIC TEST NCNE
CONTACT 2
FAILS CLOSE

3-1 -CG 63051013 CREA-2HSSAl12 *PERIODIC TEST HNONE
- CONTACT 1 )
FAILS CLOSE

3-1 -C6 | 63061013  CR4A-2HSSALR2 PERIODIC TEST NONE
. CONTACT 2
FAILS CLOSE
3-1 -CF 63071013  CR3-2HSS5A12 PERIODIC TEST NONE
CONTACT 1 .
FAILS CLOSE -

3-1 -CF 63081013  CR3-2MSSA12 PERIODIC TEST NCNE
CONTACT 2 ‘ i ?
FAILS ‘CLOSE

3-1 -P 63091017 2HSSxHYVED UNDETECTABLE 2MSSxHYVEB HYDRAULIC PUMP RUNNING
PUMP STARTER N
- ENERGIZED
BY A SHORT

3-1 -CH 63101013 SVE A-2155812 PERIODIC TEST SVE A-2155812 SOLENOID VALVE CLOSED
. SOLENOID VALVE
FAILS CLOSE

3-1 -CH 63111013 SVE B-2MSSB13 PERIODIC TEST SVE B-2H55813 SOLENOID VALVE CLOSED
SOLENOID VALVE :
FAILS CLOSE

3-1 -CL 63121012 2MS5S:HYVEB - INDICATING LIGHT 2HSSxHYVEDB SOLENOID VALV
SCLENOID VALVE IN CONTROL ROOH SVC CLOSED ’ . ‘
SVC FAILS CLOSE
3-1 -CP 63131013 CR2-21158B12 PERICDIC TEST 2MSSxHYVSB HYDRAULIC PUMP RUNNING
) CONTACT 1 )

FAILS CLOSED

s
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iehatelaloiotalaiaialuiaiviaioiolaieteiatalalaalaloiniaioiiieiolalaissiniataiaisiaisbabldotulsiobiatalioiataiaiais bbbl S bbbl ettt enbionbstabiad bttt UL AL IS S A L S T
FTSK COMPONENT ccnsc 1ENT  AND HETHCD OF EFFECT O -SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE HODE FAILURE DETECTION ;
WHHHKMNM  HHRRNNMHUNE X0 ] 2750936 30 3 HIIOOCER NI NIHIOOININ AW RIENN KRNI W RHHHIIR I3 2396363636 3 X996 6 3363 3 3 3054

3-1

3-1

3-1

3-1

2

3-1

3-1

3-1

-CN

-CN

-CH

~CH

-CL

-CL

-Cp

-Cp

-cp

-CNH

-CN

-CH

63151013

63161013

63171013

63181013

63191012

63201012

63211013

463231013

63261013 °

Ko

63251013

"

63261013

63271013

SVE A-ZH5SBl12
COIL ENERGIZED
BY A SHCRT

CR4-2H55812
COIL EMERGIZED
B8Y A SHORT

SVE B-2HS55813
COIL ENERGIZED
BY A SHORT

CRJIA-THSSBL2
COXIL ENERGIZED
BY A SHORT

2HSSxKYVEB *
SVC COIL EN
BY A SHCRT

CR3-2N58812
COIL ENERSGIZED
BY A SHORT

CR2-2M55812
COIL ENERGIZED
BY A SHORT

CR11-CMSsB12
CONTACT 2
FAILS CLOSE

CR11-2155812
COIL ENEZRGIZED
BY A SHORT

CRY-2155812
CONTACT 1
FAILS CLOSE

CRG-2155812
CCHTACT 2
FAILS CLOSE:

CR3A-2H55312
CONTACT 1
FAILS CLOSE

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN CCNTROL ROOM

INDICATING LIGHT
IN CONTROL RCOM

FERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

-
. -

PERIODIC TEST

SVE A-211S5B12 SOLENDID VALVE CLOSED
SUE‘A-%MSSBIZ SOLENOID VALVE CLOSED
SVE B-2M§§§13 SO;FNOIO VALVE CLOSED
SVE B-2MSSB13 SOLENOID VALVE CLOSED
2HSSxHYVEB SOLENOID VALVE

SVC CLOSED

2USSHYVEB SOLENOID VALVE

SVC CLOSED

21SSHYVSB HYCRAULIC PUMP RUNNING
2HSSxHYVEB HYDRAULIC PUMP RUNNING
2HSSwHYVEB HYDRAULIC PUNP RUNNING
NONE

NONE

NONE

IORHTQJFAILUuE MCDES AND EFFECTS ARALYSIS
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FEFEH UMK I MM I3 I I I3 I I3 I3 J 2 3 36 16 36 66 3 3 36 66 3.3 36 36 33 96 6 1 33 HIE 363 36 3 36 3 336 96 6 33 6 36 9636 3 3 3 26 366 36 999 HE0E 6 36 36 3 3E 3 36 66 3 3 3 3 36 3 3 3 3 3 333 338 3 56 636 3
FTSK CCHPORENT COMPCHENT  AND METHOD OF EFFECT ON  SYSTEM OTHER  REMARKS

IDENTIFIER FAILURE MCDE FAILURE DETECTION . v
WHUMHMNN  AHMIENFWAN WO N3N UM N A FEIEMIE NI MNP N HIEH NI LRMMIN I NI 22393963636 3636943 326 J 356 P63 222 MIH 96063699 9696 96 3 9636 3 26 3 3 9 3 36 343 33 3 % 30

.

3-1 -CH 63281013 CRAA-211S5812 | PERIODIC TEST OHE ' ) B
CORTATT 2
FAILS CLOSE

3-1 -CL 63291013 CR3-2H55812 PERIODIC TEST ‘ NONE
CCHTACT 1
FAILS CLOSE B

3-1 -CL 63301013 CR3-2H5sB12 PERICDIC TEST RONE
CONTACT 2
FAILS CLOSE

3-1 -N 63311017 2HSSsHYVSC UNDETECTABLE 2HSSHHYVSC HYDRAULIC PUMP RUNNING
PUIP STARTER -
ENERGIZED > . -
8Y A SHCRT

3-1 -CT 43321013 SVE A-2HSSC12 - PERICDIC TEST SVE A-2MSSC12 SOLENOID VALVE CLOSED
SOLENOID VALVE
FAILS CLOSE

3-1 -CS 63331013 SVE B-2MSSC13 PERICDIC TEST SVE B-2MSSC13 SOLENDID VALVE CLOSED
' SOLENCID VALVE
FAILS CLOSE

3-1 -CR 63331012 2HSS»HYVSC INDICATIRG LIGHT- - CHSSxHYVSC SCOLENDID VALVE
- SCLENOID VALVE IN CONTROL ROOM SVC CLOSED

SVC FAILS CLOSE

3-1 -CU. 63351013 CR2-21158C12 PERIODIC TEST CHSSHHYVSC HYDRAULIC PUMPB RUNNING
CONMTACT )
FAILS CLOSED

3-1 -CT 63371013 SVE A-CHSSC12 PERICDIC TEST SVE A-2115SC12 SCLENOID VALVE CLOSED
COIL ENERGIZED
BY A SHCRT

3-1 -CT 43381013 CR4-2H55C12 PERIOJIC TEST SVE A-2HSSC12 SOLENOID VALVE CLOSED
COIL ENERGIZED :
BY A SHORT

3-1 -CS 63391013 SVE B-2MSSC13 PERICDIC TEST SVE B-2H3SC13 SOULENOID VALVE CLOSED
COIL ENERGIZED - . .
" BY A SHMCRT
3-1 -CS 63401013 CR3A-CUSSC12 PERICDIC TEST SVE B-2H5SC13 SOLENOID VALVE CLOSED .
COIL ENERGIZED
BY A SHORT

" UOIRAFBAFATLURE }CDES AND EFFECTS ANALYSIS
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FEIE I I 296 396 6 3K 3 J6 36 3636 3K 36 6 26 6 36 3 363226 NI 33369 I 3 D63 23996 36 3K 36 36 36 36 36 36 36 3K 3 2636 36 6 126 26 36 26 26 D6 33 36 96 36 3696 36 3 36 3636 36 36 3¢ 636 3 26 36 96 96 36 3 36 36 3696 3 36 DI 26 236 56 36 36 3 3 36 36 36 36 36 36 36 36 6 36 3 36 3 3 96 96 36 3 633 6 6
FTSK

3623 3 I

3-1

31
3-1
3-1
3;1
3-1

3-1

3-1

3-1

-CR

-CR

-CU

-Cy

-CT

-CS

-Cs

-CR

-CR

COMPONENT
IDENTIFIER
¥ 33 54 3 M

635811012

635321012

43431013

463451013

63661013

63471013

63481013

63491013

63501013

463511013

63521013

63531017

COMPONENT AND

FAILURE HODE

3% 36 26 3 N SEhe I MM K K

2USSEHYVSC
SVC COIL EN
BY A SHORT

CR3-2MSSC12
COIL EKRERGIZED
BY A SHORT

CR2-211ssC12
COIL ENERGIZED
BY A SHORT

CR11-2HSSCY2
CONTACT 2

- FAILS CLOSE

CR11-2lSsC12
COIL ENERGIZED
BY A SHORT

CRy-2HSSC12
CONTACT 1
FAILS CLOSE

CR3-211s5C12
CCNTACT 2
FAILS CLOSE

CRYA-2MS5SC12
CONTACT 1
FAILS CLOSE

CRBA-2H55C12
CCNTACT 2
FAILS CLOSE

CR3-2MSsSC12
CONTACT 1
FAILS CLOSE

CR3-21155C12
CONTACT 2
FAILS CLOSE

2M3SxHYVED
PUIIP STARTER
ENERGIZED
BY A SHORT

METHCD OF

FAILURE DETECTION

EFFECT OR  SYSTEH OTHER  REMARKS

6N M IOE UMMM NN MMM I IEIEHI W IEH NI NN MW HHIIIMN NI MM 9032 20 36 963 3 3696 363 3 36 3¢ 3304

INDICATING LIGHT
IN CCNTROL ROOM

INDICATING LIGHT
IN CONTROL ROOM
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TESI
PERICDIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

UNDETECTABLE

2HSSKHYVEC SOLENOID VALVE
SVC CLOSED

2HSSxHYVEC SOLENOID VALVE

SVC CLOSED

2HSS¥HYVEC HYDRAULIC PUMP RUNNING
2HSSKHYVEC HYDRAULIC PUMP RUNNING
2HSSxHYVSC HYDRAULIC PUHP RUNNING
NONE

HONE

NONE

HONE

NONE

NONE

2MSSHHYVSD HYDRAULIC PUHP RUNNING
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FESEIEFEIEIE I 3N 36K DI 6666 36 33 38 3 3 336 0 3 3 3 MW HEIE 663 33 336 963 HEE 3 M M6 363K I I 39 36 2696 206 36 96696963636 N34 3 3656 16 6 36636 16 36 36 3 36 3 3 33 3 M 3 3333226 6 6 26 9 XM 3¢
FTSK CCHFONENT COHPCHENT  AND NETHOD OF EFFECT - ON  SYSTEM OTHER  REHARKS

IDENTIFIER FAILURE MODE FAILURE - DETECTION
FOORIINME  FANKMUMMM  FOERH UMMM HHN N FEHIGEMM MMM XIIMIEHMNNIHMIE MM NN KININK HIOENI NI WO MMMM KNI 263320 233 3756 96 3 656 3 6 36 X 3 3¢

3-1

3-1

3-1

3-1

3-1

3-1

3-1

-CY

-CZ
=-CY
-C\t
_Qx
-CX
~CH
~CH
-cz

-CZ

63581013
6?551013
63561012
63571013
63591013
63601013
63611013
63621013
63631012
636481012

63651013

63671013

SVE A-2155012
SCLEROID VALVE
FAILS CLOSE

SVE B-2H58D13
SOLENOID VALVE
FAILS CLOSE

2HSSxHYVSD
SOLENOID VALVE
SVC FAILS CLOSE

CR2-2HSSD12
CONTACT )
FAILS CLOSED

SVE A-2HS5SD12
COIL ENERGIZED
BY A SHORT

CR4-21185D12
COIL ENERSIZED
BY A SHORT

SVE B-2t15SD13
COIL ENERSGIZED
BY A SHORT

CR3A-2HSSD1I2
COIL ENZRGIZED
BY A SHORT

2H5SxHYVSD
SVC COIL EN
BY A SHORT

CR3-2Ms5D12
COIL ENERGIZED
BY A SHORT

CR2-2M55D12
COIL ENERGIZED
BY A SHORT

CR11-2HSSD12
CCNTACT 2
FAILS CLOSE

PERIODIC TEST
PERIODIC TEST
INDICATING LIGHT
IN CONTROL ROOH
PERIODIC TEST
PER?ODIC TEST
PERICOIC TEST
PERIODIC TEST
PERIODIQ TEST
INDICATING LIGHT

IN CONTROL RCOH

INDICATING LIGHT
IH CONTROL ROOM

PERIODIC TEST

PERIODIC TEST

SVE A-2M3SD12 SOLENOID VALVE CLOSED
SVE B-2HSSD13 SOLENOID VALVE CLOSED

2MSSxHYVSD SCLENOID VALVE
SVE_ CLOSED

2MSSxHYVSD HYDRAULIC PUNP RUNHING

SVE A-éHSSDlZ SOLENO?D VALVE CLOSED
SVE A-2MS5D12 SOLENOID VALVE CLOSED
SVE B~2H5SD13 SOLENOID VALVE CLOSED

SVE B-2H55SD13 SOLENOID VALVE CLOSED

2HSSxHYVED SOLENOID VALVE
SVC CLOSED

2HSSxHYVED SCLENOID VALVE
SVC CLOSED

2HSSx¥HYVED HYDRAULIC PUMP RUNNING

2MSSxHYVSD HYDRAULIC PUMP RUNNING
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FTSK COHPONENT CONPCHENT AND METHOD OF EFFECT CN  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE KODE FAILURE DETECTION "
WNHWMHMMMI  HWMAMMNI N IEN R NI NN NN M VM NN MMM IN I MM NN NN HIENNHMINMIOICH NI P I HN W3 MUK MM IEIHIEH M 33D 90 30 M0 3 36 3 9636 6 26 6 2
3-1 -CZ 63681013 CR11-2HSSD12 PERIODIC TEST 2USSxHYVED HYDRAULIC PUMP RURNING

COIL ENERGIZED
BY A SHORT

3-1 -CY 63691013 CR3-21585D12 PERIODIC TEST NCNE
CONTACT ) .
FAILS CLOSE

3-1 -CY 63701013 CRG-2I1SSH12 PERIODIC TEST NONE
CONTACT 2
FAILS CLOSE

3-1 -CX 63711013 CRGA-21155D12 PERIODIC TEST NONE
CONTACT 1
FAILS CLOSE

3-1 -CX 63721013 CRGA-ZHSSD12 PERICOIC TEST NONE
CONTACT 2
FAILS CLOSE

3-1 -CH 63731013 CR3-2155D12 PERICDIC TEST RONE
COHTACT 1
FAILS CLOSE

-CR 63751013 CR3-2115E012 PERICDIC TEST NONE
CONTACT 2
FAILS CLOSE

3-1 -AB 60661523 B821-K1gA COIL PERIODIC TEST CHSSwHYV?IB OPEN
3-1 -AE ENERGIZED

3-1 -BL 40731523 B21-K51A COIL PERICDIC TEST 2HSSxHYVIB OPEN
3-1 -BR ENERGIZED

3-1 -AH 609531523 B21-K127A COIL PERICDIC TEST 2HSSxHYVID CPEN
3-1 <AL ENERGIZED

3-1 -BH 61011523 B21-K131lA COIL PERIODIC TEST 2HSSxHYVID OPEN
3-1 -CB ENZRGIZED )

3-1 -AP 62351523 B21-K518 COIL PERIODIC TEST 2H55xHYVéB OPEN
3-1 -AS ERERGIZED

3-1 -CK 62821523 B21-K163 COIL PERIODIC TEST 2HSSxHYV6B OPEN .
3-1 -CQ ENZRGIZED

3-1 -CK 62481523 BZl-leB PERIODIC TEST NONE

CCHTACT T1
FAILS CLOSE

IR FXAFAILURE HODES AND EFFECTS ANALYSIS
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FEIEI 3636 36 36 3K 2 JEH 2 I FE I 36 33 3 36 36 38 36 T I H I 36 36 3 33 I 36 33 M3 HE I I IEIE I I K 3K 36 2 36 36 3 36 3K 36 3 36 26 3 33 26 96 HE 26 J6 J6 36 3 36 36 36 36 36 3 3 36 36 6 36 36 36 2 3 36 36 36 3696 3 3 I 26 36 376 K 36 26 26 96 3 3 36 3 96 36 36 56 26 3 26 3 3636 34 36 3 36 36 36 34 3 3¢

FTSK
KN K W

3-1 -CK

<AV
=AY

-cv
DA
~BC

=AZ
~BC

-BD
-ED

-BD
-3

-AZ
-az
-BE
-BC
-BC

-BC

-8C

COQMPONENT
IDENTIFIER
RUNNXNREHN

62451523

62631523
62701523
60266083

60276083
460286083

60296081
60306081

603146981

" 60326083

60336082

- »

60346083

60355083

60366083

460376083

CONPONENT AND
FAILURE HODE
P60 600 6 30 336 28 636 .3 96 2

B21-K148
CCHTACT T2
FAILS CLOSE

B21-K131B COIL
ENERGIZED

B21-K1278
COIL ENERGIZED

42C-2tIsshN12 coIL
FAILS CFEN

4$20~21SSN12
COIL ENERGIZED

" BY A SHORT

420-2HSsi12
CONTACT 9
FAILS CPER

3A-2H5SH12 FUSE
FAILS OPEN

cHS8H12 575 115V
XFHR FAILURE

LOSS OF
CEHSHCC102A
(GREEN)

B22-S6 CCNTACT 4
FAILS CLOSE

B22~56 CPERATOR
ERROR

33-2HSS5N12
CCONTACT 15
FAILS CPEN

33-2M58N12
HECHANICAL
FAILURE

TQ5-21{SSN12
CONHTACT 17
FAILS CPEN

EXCESS TCRQUE

FAILURE DETECTION N
BRI MU WN I H M NFMMMN MM MNMM UM NI 3 I3 W W MM T MMM IIEN N I 060 366 0096 0 00 60 I 0 P43 N30 3 96 6.3 934 3k

PERIODIC TEST
PERIODIC TEST
PERICDIC TEST
PERIODIC TEST

PERIODIC TEST
PERIODIC TEST

ANNUNCIATED IN
CONTROL ROOM

ARNUNCIATED IR
CCHTROL RCCH

ANNUNCIATED IN
CCHTROL ROOH
PERIOQDIC TEST
INDICATING LIGHT
IN CCHTROL ROCH

PERIODIC TEST
PERICDIC TEST
PERIODIC TEST

PERICDIC TEST

EFFECT  ON
NONE

CHSSNHYVED OPEN
2H5SxHYVED OPEN
cHS5xHOV112 OREN

CHSSxMOV1Y2 CPEN

2HSSxHOV1I2 OPEN

2HSSxHOV1I2 CPEN

2H5S=HOV112 OPEN

2HSSxMOV208 HAIN STEAM
CUTBOARD DRAIN VALVE CPREN

2H5SxHOVIi2 OPEN

z

2liSSxov112 OPEN

2HSSxNOV112 OPEN

2HSSKiOV112 OPEN

2HSSxHOV112 CPEN

21SSxHOV112 OPEN

— —— —
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FEIIEIEIIEH I HIEH I M IEH UK K I I I3 I 2 I 26 3 I W I 6336 269 I I I M O3 1 36 3396 6 36 363636 96 6.3 FE I3 3 3 36 3 36 3638 3 3 336 M3 96 36 36 336 3 3 57 6 3 36 3 06 6 36 6.3 96 36 36 3696 36 3636 M 336 36
FTSK COMPCNENT CCHPCHENT AND HETHOD OF EFFECT ON  SYSTEH OTHER  REUARKS
IDENTIFIER FAILURE HODE FAILURE DETECTICN

HMNENHNI  RHHUUHNKNR F6 36 3¢ 36 3 3 96 3 H ¢ K 3 W P9 336 36 IE T 6K M N MMM IEIEH I H I M HH KM IHEIEIEIEN HI MMM I NI I 969626396 636 3 3636 3 36 3636 3636 2 33 26 36 3 36 3 3¢ 3¢
3-1 -BC 60385083 B22-K56A PERIODIC TEST 2MS5SxHOV112 OPEN
CONTACT R2
FAILS CPEN .
3-1 -BC 60396083 B22-K56A COIL PERIODIC TEST 2HSS5xHOV112 OPEN
ENERGIZED
3-1 -BE. 60406083 B22-56 CONTACT 6 PERIODIC TEST 21SSx0V112 OPEN
FAILS OPEN
3-1 -BE 60316083 3-2-2HS5A10 PERIODIC TEST 2HSSxHOV1I12 OPEN
CONHTACT T1 -
FAILS OPER
3-1 -BB 62074083 §2C-2HSSN11 COIL PERIODIC TESY 2HSSxMOV11l OPEN
FAILS OPEN
3-1 -BA 62086083 §20-2HSS5N11 PERIODIC TEST 2HSSKHOV11l OPEN
COIL ENERGIZED
BY A SHORT .-
3-1 -BB 62096083 §420-2HSSN11 PERIODIC TEST 2NSSxMOV11l OPEN t
CCNTACT 9 }
. FAILS OPEN
3-1 -CC 62108081 3A-2HSSN1Y FUSE ANNUNCIATED IN 21SSxMOVI11 OPEN
- . FAILS OPEN CCHTROL ROOM
~CC 621146081 2HSSKN11 575 115V ANNUNCIATED IN 2HSSxHOVI11 COPEN
XFIR FAILURE CONTROL ROO:M
~CC 62126081 LOSS OF ANNUNCIATED IN 21i55x%MOV111 OPEN
' CEHSxHCC302D CONTRCL RCOM
(YELLOH) '
-BA 62136083 B822-S5 CONTACT & PERIODIC TEST © 2H5S%MOV11l OPEN
FAILS CLOSE
-BA 62146082 B822-55 OPERATOR = INDICATING LIGHT 2l1SSxHOV11l OPEN
-Co ERROR . IN CCHTROL ROQH
-BB 62156083 33-2HSSN1Y PERIODIC TEST 2HSSNHOV11Y OPEN
CONTACT 15
FAILS OPEN
-BB 62166083 33-2H55N11 PERICDIC TEST CHSSxMOV111 CPEN
MECHANICAL
FAILURE
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FTISK

3K 36 36 36 3 36 36

3-1

3-1

3-1

3-1

3-1

3-1
3-1

3-1

3-1

-BB

-8B
Zes
-e8
-co

~-CD

~H

-C

M

=X

-X

-C

-C
-Y

-R

-H

COMPONENT
IDENTIFIER
B IEHH N H H

62176083

62186083

62196083

42206083

62216083

62226083

60506203

60516203

60526203

60536201
60546201

60556203

60566202
60576203

60586203

COMPCHENT AND
FATLURE HODE
NN WA KR K WHINH K

TQS-2HSSN11
CONTACT 17 -
FAILS OPEN

EXCESS TORQUE

B22-K568

CCNTACT R2
FAILS CPEN

22-K568 COIL
ENERGIZED

B22-55 CONTACT §
FAILS CPEN

3-1-21158810
CONTACT T2
FAILS OPEN

42C-2HSSNOT COIL
FAILS OPEN

420-2155N407
COIL ENERGIZED
BY A SHORT

420-2HS5SN07
CONTACT 9
FAILS OPEN

3A-2H5SNO7 FUSE
FAILS OPEN

2HSSNO7 575-115V
XFHR FAILURE

1-211S5N07
CONTACT 2B
FAILS CLOSE

1-2HS5SNO7
OFERATOR ERROR

B22-K8 CONTACT R3
FAILS OPEN

B822-K8 COIL
ENERGIZED

HETHCD OF

FAILURE DETECTION .
FFOEN M HNHNINM MM MMM JHIN MM I I I M UM HEHE I3 MM HEIHI MMM MM I3 M I3 DI I HE 36 36 36 3636 6 96 36 36 96 6 J 3 3¢ %

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

_PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IN
CCHTROL ROOH

ANRUNCIATED IN
CONTROL ROOM

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOM

PERICDIC TEST

PERIODIC TEST

EFFECT ON  SYSTEH
21SSxHOV111 COPEN

CHSS*MOV11l OPEN

2HSSxHOV1I1Y OPEN

2HSSxHOV11l OPEN
2HSSxHOV111l CREN

2MSSHMOV111 OPEN

2MSS%I0V208 MAIN STEAM
CUTEOARD DRAIN VALVE OPEN

2HSS»HOV208 MAIN STEAM
CUTBOARD CRAIN VALVE OPEN

2HSSx!OV208 MAIN STEAM
CUTBOARD ,DRAIN VALVE OPEN

2U55XHOV208 HAIN STEAH
CUTBOARD DRAIN VALVE OPEN

21SS«HOV208 HAIN STEAM
CUTBOARD DRAIN VALVE OPEN

2HS5=HOVZ08 HAIN' STEAH
OUTBOARD DRAIN VALVE GPEN
QHSSxHOV208 HAIN STEAM
CUTBOARD DRAIN. VALVE .OPEN

2HSSxHOV208 HAIN STEAM
CUTEOARD DRAIN VALVE OPEN

2HSSxHOVZ08 HAIN STEAM
OUTBOARD DRAIN VALVE OPEN

.-:;-.—
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|
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FTSK COMPCHENT CONFOHENT AND HETHOD OF EFFECT ON  SYSTEM OTHER  REMNARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION
WHHRMMHKHMI  WRNMMEIHHE  HIH I 3 MM KW BEHIENNNNWMRWHNRFNHMNARHIIH  JEHI N MU NI M NI N N MMM MIINIEN NN 036333060 3 36 36 3 6 36 6 36 96 36 9 36 6 36 36 X

3-1 -Y 60596203  1-2MSSNO7 PERICDIC TEST 2HSS¥HOV208 MAIN STEAM
CCHTACT 2T OUTEDARD DRAIN VALVE CPEN
FAILS GPEN
3-1 -Y 60606203  3-1-ZHSSAL0 PERIODIC TEST 2HSS¥HOV208 MAIN STEAM
CONTACT T2 OUTZ0ARD DRAIN VALVE OPEN
FAILS OPEN -
3-1 -H 63756203 33-2HSSN07 PERICDIC TEST ZHSSKHOV208 MAIN STEAM
CCHTACT 15 CUT30ARD DRAIN VALVE OPEN
FAILS OPEN
3-1 -H 63766203 33-2HSSNO? PERIODIC TEST 2MSSKOVZ08 MAIN STEAN
- MECHANICAL QUTS0ARD DRAIN VALVE CPEN
FATLURE
3-1 -K | 63776203 TQS-2HSSNO? PERICDIC TEST 2USSKOV208 MAIN STEAM
CCHTACT 17 CUTBOARD DRAIN VALVE OPEN
FAILS OPEN )
3-1 -H 63786203  EXCESS TORQUE PERICDIC VEST ZHSSKHOV208 MATN STEAM
- OUTEOARD DRAIN VALVE CPEN
3-1 -BF 60827103 3-2-2SSA10 COIL  PERIODIC TEST 2HSSKOVI12 OPEN
FAILS CPEN
3-1 -BF 60337103 3-1-21!5510 PERIODIC TEST 2MSSKHOVZ08 MAIN STEAN
CONTACT T1 CUTBOARD DRAIN VALVE OPEN
FAILS CPEN
3-1 -BF 60337103 3A-2HSSA10 FUSE  PERIODIC TEST ZHSSKIOV208 HAIN STEAM
FAILS GPEN OUTEOARD DRAIN VALVE OPEN
3-1 -BF 60357103  LOSS OF PERICDIC TEST 2USSxMOV208 HAIN STEAN
: * 2SCHxPNL103A OUTBOARD DRAIN VALVE CPEN
CKT %7 (GREEN)
3-1 -BF 60867103  1-2MSSALO PERIODIC TEST 2HSSKHOV208 MATN STEAM
CONTACT NO OUTEOARD DRAIN VALVE OPEN
FAILS OPEN
3-1 -BF 60377103 1-2HSSA10 PERIODIC TEST 21SS¥HOV208 MAIN STEAM
CONTACT NC OCUTEOARD DRAIN VALVE CPEN
FAILS CFEN
3-1 -BF 60387103  1-2H5S5A10 PERIODIC TEST 2HSSWHOV208 MAIN STEAM
CPERATGR ERROR OUTEOARD DRAIN VALVE OPEN
3-1 -Y 60617103  3-1-2MS5A10 COIL  PERIODIC TEST 2Hssutov208 MATH sTEAM

FAILS OPEN

QUTBOARD DRAIN VALVE GPEN

JOR2 JEALFAILURE HODES AND EFFECTS ANALYSIS
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FTSK CONPCHENT COMPONENT  ANO HETHOD OF . EFFECT OW SYSTEM : ’ OTHER  REMARKS
IDENTIFIER FAILURE HODE FAILURE DETECTION
HRHMMUHNI  HARENNRNE  OUHNHFNUN NN N NNN 600 063 36 96 34 96 3 29 36 20N 00K W **uu*xxxxuxnxxxxax*xxx**xxxxx*x*xux* UMMM MWHINHNHHUHEMH RN RN
3-1 -CE 62237103 3-1-2MSSB10 COIL PERICDIC TEST ZHSSSHOUIII CPEN

FAILS OPE!

3-1 -CE 62%47103 3-1-2H55810 PERIODIC TEST 2HSSxHOV11l OREN
- CCHTACT T2
FAILS CPEN

3-1 -CE 62257103 3A-2MS5810 FUSE PERIODIC TEST CHSSOV1ll OPEN

- - FAILS OPEN

3-1 -CE 62267103 LCSS OF - PERIODIC TEST 2HSSxHOVI1Y OPEN
CSCHxFNL3038

4 CHT %16 (YELLORW)

3-1 -CE 62277103 -2HssBlo PERIODIC TEST 2HSSxHOV111 OPEN
. CONTACT HO
* FAILS OPEN

3-1 -CE 62287103 1-21155810 PERIODIC TEST ‘ 211SS%1:0V11Y1 OPEN
. CCHTACT HC
FAILS OPEN

3-1 -CE 62297103 1-2H55810 PERIODIC TEST 2HSSxHOV11l OPEN
CPERATCR ERROR

3-1 -AP 42387133 B21-K518 PERICDIC TEST NCNE
COHTACT T2

FAILS CLOSE

3-1 -AP 62397133 B21-K518 ‘PERICDIC TEST NONE .
CONTACT T2
FAILS CLOSE

3-1 -Q 62927133 CS1-2Mssa12 | PERIODIC TEST 2HSS¥HYVSA HYDRAULIC PUMP RUNMING
CONTACT 2
. FAILS CLOSE

3-1 -Q 63007133 CS1-2HSSAl12 PERICDIC TEST ZH5S*HYVEA RYDRAULIC PUMP RUNNING
CPERATCR ERROR

3-1 -AS 62527143 B21-K518 PERIODIC TEST NCHE
CONTACT T3 i
] FAILS CLOSE

3-1 -AS 62537143 BZ1-K5138 PERIODIC TEST NONE

CONTACT T4 .
FAILS CLOSE .
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FTSK COMPONENT COMPOMENT AND HETHOD OF EFFECT ON  SYSTEM OTHER  RENARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION
FNNNWMUNN  JONUMNMMKN MR NN NHEHNN N4 AWM MMM K MHHHMNHHMWKHIE  JEIH NN MMM NI W RN IN N IIUM NN INW M 369333 3 3 336 WK 36 3696 36 36 o6 26

3-1 -CQ . 62577183  B21-K183 | PERICDIC TEST NONE
. CONTACT T3 | .
FAILS CLOSE

3-1 -CQ 62587143 B21-K143 PERIODIC TEST »  NONE
CONTACT T4
FAILS CLOSE

3-1 -P 463147143 CS1-2M55B12 PERIODIC TEST 2HSS¥HYVSB HYDRAULIC PUIP RUNNING
CONTACT 2
. FAILS CLOSE

3-1 -P 63227143 €51-218sB12 PERIODIC TEST 2HSSxHYVEB HYDRAULIC PUMP RUNNING
CPERATOR ERROR

3-1 <AV 62667153 C21-K1318 PERICDIC TEST NONE
CONTACT T1
FAILS CLOSE

3-1 AV 62677153 B21-K1318 PERIQDIC TEST NONE
CONTACT T2
FAILS CLOSE

3-1 -CV 62727153 B21-K1278 PERIODIC TEST NONE
CONTACT T
FAILS CLOSE

3-1 -CV 62737153 BI21-K127B PERIODIC TEST NCNE
CONTACT T2
FAILS CLOSE

CONTACT 2
FAILS CLOSE

3-1 -N 63367153 CS1-214s5C12 PERIODIC TEST - 2HSSxHYVEC HYDRAULIC PUHP RUNNING

3-1 -N 635847153 CS1-2M5sC12 PERIODIC TEST 2HSSXHYVSC HYORAULIC PUIP RUNNING
‘ CPERATOR ERROR

3-1 rAY 62807163 B21-K1318 PERIODIC TEST NONE
CONTACT T3
FAILS CLOSE

3-1 -AY 62817163, B21-Ki3lB ' PERIODIC TEST NONE
CONTACT T4
FAILS CLOSE

3-1 -DA 62857143 BC1-K1278- PERIODIC TEST NCNE
CONTACT T3
FAILS CLOSE
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FTSK COMPONENT CCHPCHENT AND HETHCD OF EFFECT CH  SYSTEM OTHER  REMARKS -
IBENTIFIER FAILURE MODE FAILURE DETECTION .
HHWHNHMN NN WAUM  FHUN NN NN MR N UM FEUNINN NI N UM MR INMNMM 30K W IEH 36 I 34 36 3636 63636 3 36 363 336 3 36 96 2 9 JEAE 63 M 6 36 PN MMM HII I NI M
3-1 -DA 62887163 B21-K1278 PERIODIC TEST NCNE

- Lo

CONTACT T4,
FAILS CLOSE

3-1 =M 63587163 €S1-245s012 PERICDIC TEST 2HSSKHYVED HYDRAULIC PUMP RUNNING
CONTACT 2
FAILS CLOSE

3-1 -N 63667163 CS1-2H5SD12 PERICDIC TEST 2HSS«HYVED HYDRAULIC PUMP RUBNING
OPERATOR ERRCR

3-1 -AB 60697173 B821-K14A PERIODIC TEST NONE
CONTACT T1

FAILS CLOSE

3-1 -AB 60707173 B21-R14A PERIODIC TEST NONE
CONTACT T2
FAILS CLOSE

3-1 -BL 60757173 B21-K51A PERIODIC TEST HONE
. - - CONTACT T1 ,
FAILS CLOSE

3-1 -BL 60767173 BZ1-K51A PERIODIC TEST NONE
CONTACT T2
FAILS CLOSE

3-1 -U 612571713 CSl-ZHSSSlB PERIODIC TEST 2MSSxHYV7A HYDRAULIC PUMP RUNNING
CONTACT 2
FAILS CLOSE

3-1 U 61337173 CS&-ZHSSA!B PERICDIC TEST " 2MSSxHYVIA HYDRAULIC PLMP RUNNING
. CPERATOR ERROR

3-1 -AE 60837183 B21-K144 PERIODIC TEST HONE
: - CONTACT T3
FAILS CLOSE

3-1 -AE 60847183 B21-KlgA (‘ PERIODIC TEST NCNE
- CONTACT T4
FAILS CLOSE
3-1 -BR 60887183 B21-K51a . PERIODIC TEST NONE
CCNTACT T3 »
FAILS CLOSE
3-1 -BR 60897183 B21-K51A PERIODIC TEST NONE - -
CONTACT T4 .

FAILS CLOSE

»
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FISK COMPONENT CCHPOHENT AND HETHCD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION
FHIHMHNM  HNOHRHNMIM 3N M I NI I M 3K I I I I HH MNP KM DI M IESE I I UK 336 96 3 356 26 36336 36 63696 36 3 I I I D MEIE 630 6 2036 3 3 36 3 20 96 3 36 36 36 36 3 6 36 96 36 36 36 %6 96
3-1 -T 615857183 CS51-cH55318 PERIODIC TEST CHSSxHYV7B HYDRAULIC PUMP RUNNING
CONTACT 2
FAILS CLOSE
3-1 -T 61537183 CS1-2H55818 PERIODIC TEST 2HSSxHYV7B HYDRAULIC PUMP RUNNING
OPERATOR ERROR
3-1 -AH 60977193 B21-K127A PERIODIC TEST 7 NONE
CONTACT T1
FAILS CLOSE
3-1 -AR 60987193 B21l-K127A PERIODIC TEST NORE
CCNTACT T2
FAILS CLOSE
3-1 -BH 461037193 B21-K131A PERIODIC TEST - NOHE ~ .
CCHTACT Tl
FAILS CLOSE * .
3-1 -BR 61047193 B21-K131A PERIODIC TEST NONE

CONTACT T2
FAILS CLOSE
3-1 -8 61677193 C51-2HSSC18 PERIODIC TEST 2HSSxHYVIC HYDRAULIC PUHP RUNNING
CCHTACT 2
FAILS CLOSE

3-1 -8 61757193 CS1-2HSSC18 " PERIODIC TEST 2HSSxHYVIC HYDRAULIC PUNP RUNNING
- OPERATOR ERROR

3-1 <AL 61117203 B21-K127A PERIODIC TEST NONE .
CONTACT T3 )
FAILS CLOSE

3-1 -AL 61127203 B21-K1274 PERIODIC TEST NONE
CCHTACT T4
FAILS CLOSE

3-1 -CB 61167203 B21-K131A PERIODIC TEST NONE
. CCHTACT T3
FAILS CLOSE

3-1 -CB 61177203 B21-H131A PERIGDIC TEST NONE
CONTACT T4
FAILS CLOSE

3-1 -R 61897203 CS51-2tissD18 PERIODIC TEST 2HSSxHYVID HYDRAULIC PUMP RUNNING :
CONTACT 2

FAILS CLOSE
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FTSK COMPONENT CCHPONENT AMD HETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE HODE FAILURE DETECTION - .
HRNKRAKN  RANNXNKEN  FNUNRENEHRNRAN UK AU NUNNMNNMNHNINMHMN MMM NIWM WA WH WM MR FIIN UMMM ENNHMMNMIIN AN W3 963 96 3 3 W3 436 3634 36 3 3 3¢
3-1 -R 61977203 C51-21i155D18 PERICDIC TEST 2HSSxHYVID HYDRAULIC PP RUNNING

OPERATCR ERROR
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FTSK COMFONENT COMPONENT AND - METHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FATLURE MODE FAILURE DETECTION
IBOHOEEE  IBO0GODONE OO IHHHEHOORHOHROBHODHBHENEE  IEHBHHOHOHHEHEEOHEHHHRHHRHEEOONE  IEEIIEINE NN ININN NN
6-1 <A BOO1FKS3 ZFRS*AQV 23A PERIODIC TEST NONE
AIR TESTED

CHECK VALVE ) .
FAILS OPEN

6-1 -A BOO2FKS6 ZFUSHV 12A PERIODIC INSPECTION NONE
CHECK VALVE
FAILS OPEN

6-1 -A BOO3FHS3 ZFHS*A0V 238 PERIODIC TEST NONE

AIR TESTED
> CHECK VALVE .
FAILS OPEN .
.6-1 -A BOOGFRS6 2FUSxV 128 PERIODIC INSPECTION RONE

CHECK VALVE . N
FAILS OPEN

6-1 -B BOOSFIHS3 ZFHSXMOV 21A ’ PERIODIC TEST 2FHS*HMOV 21A FEEDWATER SYSTEM
FAILS OPEN ISOLATION VALVE OPEN

6-1 -C BO21FKS3 2FHS*HOV 218 PERIODIC TEST 2FHS*MOV 21B FEEDWATER SYSTEM
FAILS OPEN ISOLATION VALVE OPEN

6-1 -B B0066072 42C=-2tnSA.5 PERIODIC TEST ZFHS*MOV 21A FEEDWATER SYSTEM
RELAY FAILS OPEN ISOLATION VALVE OPEN

6-1 -D B0076073 420-2FHSAQS PERIODIC TEST ZFWS¥MOV 21A FEEDHATER SYSTEM
RELAY ENERGIZED ISOLATION VALVE OPEN
BY A SHORT

6-1 -B B0086071 LOSS OF ANNUNCIATED IN 2FUS¥MOV 21A FEEDWATER SYSTEM
2EHS*MCC 102 CONTROL ROOM ISOLATION VALVE OPEN
(GREEN) . -

6-1 -B B0096071 2FHSA05 5751115V ANNUNCIATED IN 2FWS*MOV 21A FEEDWATER SYSTEM
TRANSFCRMER CONTROL ROOM ISOLATION VALVE OPEN
FAILURE

6-1 -B B0106071 2FHSAO5 3A-FUSE ANNUNCIATED IN 2FHS*MOV 21A FEEDHATER SYSTENM
FAILS OPEN CONTROL ROOM ISOLATION VALVE OPEN

6~1 -D B0116073 420-2FRSA0S PERIODIC TEST 2FHS*MOV 21A FEEDWATER SYSTEM
CONTACT 5 ISOLATION VALVE OPEN
FAILS CLOSED

6-1 -D 80126072 S$4-2FHSA0S INDICATING LIGHT 2FHSHHOV 21A FEEDWATER SYSTEM

6-1 -F OPERATOR ERROR IN CONTROL ROOM ISOLATION VALVE OPEN

'
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FTSK  COMPONENT  COMPONENT AND METHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER  FAILURE MODE FAILURE DETECTION
3333133 MR 2 2Es b3 2.3.3.3.3.3.3.3.3.3.3.3.3.3.) FEPEIEIEEFIEIIEIEHMIM NI I MMM FEHIE I NI I IEIE I I I I IEIEIE I I IEIE I NI IEIENEN MMM FEIE 6 36 26 2 3 36 36 56 36 36 36 36 JE 36 36 36 36 3¢ 3¢ 3 3¢ 3 3 3¢
6-1 -D  BO136073  S4-2FWSAO5 PERIODIC TEST 2FWSXMOV 21A FEEDHATER SYSTEM .
CONTACT 3T ISOLATION VALVE OPEN
FAILS CLOSED
6-1 -F  BO146073  420-2FHSAO05 PERIODIC TEST 2FWSHMOV 21A FEEDNATER SYSTEM
CONTACT 9 ISOLATION VALVE OPEN
FAILS OPEN
6-1 -F  B0156073  33-2FWSA05 PERIODIC TEST 2FMS*MOV 21A FEEDWATER SYSTEM
CONTACT 15 ISOLATION VALVE OPEN
FAILS OPEN
6-1 -F  B0166073  G2C-2FHSAGS PERIODIC TEST 2FHS*MOV 21A FEEDWATER SYSTEM
CONTACT 8 ISOLATION VALVE OPEN
FAILS OPEN
6-1 =F  BO176073  S4-2FHSAOS PERIODIC TEST 2FHS*MOV 21A FEEDWATER SYSTEM
CONTACT 4T : ISOLATION VALVE OPEN
FAILS OFEN
6-1 -F  BO186073  TQS-2FWSACS PERIODIC TEST 2FHSHMOV 21A FEEDMATER SYSTEM
OVER TORGUE ISOLATION VALVE OPEN
FRESENT
6~1 -F  BO196073  TQS-2FWSACS PERIODIC TEST 2FHS*MOV 21A FEEDRATER SYSTEM
CONTACT 17 ISOLATION VALVE OPEN
FAILS OPEN ,
6-1 <F  B0206073  S4-2FWSA0S PERIODIC TEST 2FHS*MOV 21A FEEDWATER SYSTEM
CONTACT 2T ISOLATION VALVE OPEN
FAILS OPEN
6-1 -C  B0226073  42C-2FWSBO5 PERIODIC TEST 2FHS*MOV 21B FEEDWATER SYSTEM
RELAY FAILS OPEN ISOLATION VALVE OPEN .
6-1 -E  B0236073  420-2FWSBO5 PERIODIC TEST 2FWSHMOV 21B FEEDWATER SYSTEM
RELAY ENERGIZED ISOLATION VALVE OPEN
BY A SHORT
6-1 -C  B0246071  LOSS OF ANNUNCIATED IN 2FWS¥HOV 21B FEEDWATER SYSTEM
2EHSXMCC 302B CONTROL ROOM ISOLATION VALVE OPEN
(YELLOW)
6-1 -C  B0256071  2FWSBO5 575\115V  ANNUNCIATED IN 2FHS¥MOV 21B FEEDWATER SYSTEM
TRANSFORMER CONTROL ROOM ISOLATION VALVE OPEN
FAILURE
6-1 -C  B0266071  2FWSBOS 3A-FUSE ANNUNCIATED IN 2FHS¥MOV 21B FEEDWATER SYSTEM
FAILS OPEN CONTROL ROOM ISOLATION VALVE OPEN -

»

o-21-2/ |FAILURE MODES AND EFFECTS ANALYSIS

}
wmm | FEEDHATER {
]

| .
% {__J.0.12177  FMEA-6=2 SH 2




**X*******X****K***X***********!*****X*X*Kl*********!***!***!X****X*******************!*****X****X*Xl*************N**!****!*********
FTSK

FE2E 36 3636 3% X 3¢

6~1

6-1
6-1

6-1

6-1

6-1

6-1

~-E

-E
-6

CONMFONENT

IDENTIFIER
I HMHHX KX

50276073

B0286072 ,

50296073

80306073

B0316073

B0326073

B0336073

80346073

B0356073

B0366073

COHPONENT AND
FATLURE MODE
JEIENNM NN 2 H K WK

420-2FHSBOS
CONTACT 5
FAILS CLOSED

S5-2FKSBO5

OPERATOR ERROR

S5-2FHSBOS
CONTACT 3T
FAILS CLOSED

420-2FHSBO5
CONTACT 9
FAILS OPEN

33-2FHSBOS
CONTACT 15
FAILS OPEN

42C-2FHSB05
CONTACT &
FAILS OPEN

S5-2FHSS05
CONTACT 4T
FAILS OPEN

TQS-2FHSBOS
OVER TORQUE
FRESENT

TQS-2FNSBO5
CCNTACT 17
FAILS OPEN

S5-2FHSBO5
CONTACT 2T
FAILS OPEN

METHCD OF OTHER

FAILURE DETECTION
FINNWNHIIIOOOOOONRANNNN I IGOOENIINIINMNIN I NI FH M NI IE KM X W INHHH I

EFFECT ON  SYSTEHM REMARKS

PERIODIC TEST SFHS*MOV 21B FEEDWATER SYSTEM

ISOLATION VALVE OPEN

INDICATING LIGHT
IN CONTROL ROON

2FRS¥MOV 21B FEEDWATER SYSTEM
ISOLATION VALVE CPEN
PERIODIC TEST 2FWS*HOV 218 FEEDWATER SYSTEM
ISOLATION VALVE OPEN

PERIODIC TEST 2FNS*MOV 21B FEEDHATER SYSTEM

ISOLATION VALVE OPEN

2FWS*MOV 21B FEEDWATER SYSTEM'
ISOLATION VALVE OPEN

PERIODIC TEST

PERIODIC TEST 2FRS¥MOV 21B FEEDWATER SYSTEH

ISOLATION VALVE OPEN

PERIODIC TEST 2FWS*MOV 218 FEEDWATER SYSTEM

ISOLATION VALVE OPEN

PERIODIC TEST 2FRSxHOV 218 FEEDWATER SYSTEM

ISOLATION VALVE OPEN

PERIODIC TEST 2FHS*MOV 21B FEEDWATER SYSTEM

ISOLATION VALVE OPEN

PERIODIC TEST 2FHS*MOV 21B FEEDWATER SYSTEM

ISOLATION VALVE OPEN

-21-?f |FAILURE MCDES AND EFFECTS ANALYSIS |
wmm = FEEDHATER :
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FTSK COMPONENT COMPONENT  AND HMETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION
MMM I MMM N E333 3333333333333 FEIEIEIEFE I I M IEH I MMM IEMIEIEIEIE FEIEIE T I 3 DEIEIE D IEIEIEIE 6 JE DI I IEPEIEHE I IEFEIEIEHIEIEIEIETEIETE I IE I DEIE I I 6 I 36 36 IE I JE 3 6 3 e 3 36 36 3 6 3t 3¢
8-9 -E ACD2EGF1 DIV I FUEL OIL ANNUNCIATED IN LOSS OF DIV I STBY DSL ENG GEN ' .
STRAINER 2EGFx CONTROL ROOM FUEL OIL SYSTEM
STR1A(A-) BLOCKED
8-9 -H AOO3EGF1 DIV I FUEL OIL ANNUNCIATED IN LOSS OF DIV I STBY DSL ENG GEN
| STRAINER 2EGFx CONTROL ROOM FUEL OIL SYSTEM
) STR1C(A-) BLOCKED .
8-9 -B ACO4EGF6 2EGFxTKIA(A-) PERIODIC INSPECTION LOSS OF DIV I SYBY DSt ENG GEN
FUEL OIL STORAGE . FUEL OIL SYSTEM
TANK FUEL OIL ’
‘ LEVEL LO
‘ 8-9 -8B ADOSEGF6 2EGFXTH1ACA-) PERIODIC INSPECTION LOSS OF DIV Y STBY DSL ENG GEN
\ FUEL OIL STORAGE FUEL OIL SYSTEM
‘ . TANX HATER
‘ LEVEL HI .
8-9 -B AOO7EGFS 2EGFxTH3A(A-) PERIODIC INSPECTION LOSS OF DIV I STBY DSL ENG GEN
FUEL OIL DAY FUEL OIL SYSTEM
TANK HATER
LEVEL HI .
8-9 -Q AO13EGF1 DIV II FUEL OIL ANNUNCIATED IN LOSS OF DIV IXI STBY DSL ENG GEN
STRAINER 2EGFx CONTROL ROOM FUEL OIL SYSTEM
STR1D(B-) BLOCKED
8-9 -C AO18EGF6 2EGF*TK1B(B-) PERIODIC INSPECTION LOSS OF DIV IX STBY DSL ENG GEN
FUEL OIL STORAGE FUEL OIL SYSTEM
TANK FUEL OIL
LEVEL LO
8-9 -C ADYSEGFé 2EGF*TK1B(B-) PERIODIC INSPECTION LOSS OF DIV II STBY DSL ENG GEN
FUEL OIL STORAGE FUEL OIL SYSTEM
TANK HATER
LEVEL HI .
8-9 -C AO17EGF& 2EGFXTK3B(B-) PERIODIC INSPECTION LOSS OF DIV II STBY DSL ENG GEN
FUEL OIL DAY FUEL OIL SYSTEM
TANK HATER
LEVEL HI
8-9 -G AQ23EGF1 DIV III FUEL OIL ANNUNCIATED IN LOSS OF DIV IIX STBY DSL ENG GEN i
STRAINER 2EGFx CONTROL ROOM FUEL OIL SYSTEM
STR2A(Z-) BLOCKED
8-9 -H AD25EGF1 DIV III FUEL OIL ANNUNCIATED IN LOSS OF DIV III STBY DSL ENG GEN
STRAINER 2EGFx CONTROL ROOM FUEL OIL SYSTEM

STR2B(Z-) BLOCKED

IC] /2L [FAILURE MODES AND EFFECTS ANALYSIS |
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FTSK COMPONENT CONMFONENT AND HETHOD OF EFFECT ON  SYSTEM OTHER  REMARHS
IDENTIFIER FAILURE MCDE FAILURE DETECTION

FEIENIEIIIIE  HICH MM NN MM FE 063606 26 36 3 26 326 M2 22N FENIIIEN NI IIEIEIEIE DI N0 DI I 26 36 36 D2 96 3 HE D6 36 26 3 26 36 D626 26 36 36 36 36 36 96 36 36 36 20 2 3636 3¢ FE2E 2 3 36 DI FE I I I 3232 DI 3 MM

8-9 -D AO26EGFS QEGFxTK2(Z-) PERIODIC INSPECTION LOSS OF DIV III STBY DSL ENG GEN
FUEL OIL. STCRAGE FUEL OIL SYSTEM
TANK FUEL OIL
LEVEL LO

8-9 -D AQ28EGFé 2EGFxTK2(Z~) PERIODIC INSPECTION LOSS OF DIV IXI STBY DSL ENG GEN
FUEL OIL STORAGE FUEL OIL SYSTEM
TARK HATER
LEVEL HI

8-9 -D ACG29EGFé 2EGF»TK4(Z-) PERIODIC INSPECTION LOSS OF DIV III STBY DSL ENG GEN
FUEL OIL STORAGE FUEL OIL SYSTEM
TANX HATER
LEVEL HI

8-9 -E AO34EGF3 XFR 2EGFxPlA PERIODIC TEST LOSS OF DIV I STBY DSL ENG GEN
DISCH PRESS FUEL OIL SYSTEM
2EGF» PIlsA
RUPTURE

8-9 <H AO35EGF3 XFR 2EGFxP1C PERIODIC TEST LOSS OF DIV I STBY DSL ENG GEN
DISCH PRESS FUEL OIL SYSTEM
2EGF» PI14C
RUPTURE

8-9 -E AQQ3EGF3 DIV I FUEL OIL PERIODIC TEST LOSS OF DIV I STBY DSL ENG GEN
XFR CHECK VALVE FUEL OIL SYSTEH

2EGF®V12(A-)
FAILED CLOSED

8-9 -H AORJEGF3 DIV I FUEL OIL PERIODIC TEST LOSS OF DIV X STBY DSL ENG GEN
XFR CHECK VALVE FUEL OIL SYSTEM
2EGFxV13(A-)
FAILED CLOSED

8-9 -R AQRSEGF3 XFR 2EGF»P1D PERIODIC TEST LOSS OF DIV IX STBY DSL ENG GEN
DISCH PRESS FUEL OIL SYSTEM
2EGF» PI1&D
RUPTURE
6-9 -F AQ53EGF3 DIV II FUEL OIL PERIODIC TEST LOSS OF DIV IX STBY DSL ENG GEN
XFR CHECK VALVE FUEL OIL SYSTEM
2EGF»V32(B-)
FAILED CLOSED
8-9 -Q AOSHEGF3 DIV IXI FUEL OIL PERIODIC TEST LOSS OF DIV IX STBY DSL ENG GEN
- : KFR CHECK VALVE FUEL OIL SYSTEM
2EGFxV3I3(B-)

FAILED CLOSED

[215{7 % |FATLURE MODES AND EFFECTS ANALYSIS |
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FTSK COHFONENT COMPONENT AND METHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION
FEI I N JE I 2 2 36 2636 36 6 N 3 3 2 I 26 26 3 3 2 2 **K!**********?X******l! D6 3636 36 36 DE D6 26 2 HE 2 2 26 3¢ 26 223 I K I 26 I I DI J I IEIEIEIEIE I I I I I I H H W I I W 3 WM K I M
8-9 -G AOQS5EGF3 XFR 2EGFxP2A PERIODIC TEST LOSS OF DIV IIXI STBY DSL ENG GEN
DISCH PRESS FUEL OIL SYSTEM
2EGFxPI16A
RUPTURE
8-9 -H AQ56EGF3 XFR 2EGFxP2B PERIODIC TEST LOSS OF DIV III STBY DSL ENG GEN
DISCH PRESS FUEL OIL SYSTEM
2EGFxPI16B
RUPTURE
8-9 -G AQSQEGF3 DIV XIT FUEL OIL PERIODIC TEST ‘ LCSS OF DIV III STBY DSL ENG GEN
XFR CHECKR VALVE FUEL OIL SYSTEM .

2EGFxV52(Z-)
FAILED CLOSED

8-9 -R AQS5EGF3 DIV III FUEL OIL PERIODIC TEST LOSS OF DIV III STBY DSL ENG GEN
XFR CHECK VALVE FUEL OIL SYSTEM
2EGFxV53(Z-)
FAILED CLOSED

8-9 -J AQ66EGF3 XFR PHP PERIODIC TEST LOSS OF DIV I STBY DSL ENG GEN
HOTCR 2EGFx FUEL OIL SYSTEN
P1lA(AG) RINDING
FAILED OPEN

8-9 -J AQ67EGF3 DIV I FUEL OIL PERIODIC TEST LOSS OF DIV I STBY DSL ENG GEN
XFR PHP DRIVE FUEL OIL SYSTEM
2EGF¥PlACAG)

HMECHANICAL FAILURE

AO77EGF3 XFR PHP PERIODIC TEST LOSS OF DIV II STBY DSL ENS GEN
HOTCR 2EGFx FUEL OIL SYSTEM
P1B(BY) HINDING
FAILED OPEN

AOQ78EGF3 DIV IX FUEL OIL PERIODIC TEST LOSS OF DIV II STBY DSL ENG GEN
XFR PP DRIVE FUEL OIL SYSTEM
2EGFxP1B(BY)
HECHANICAL FATILURE

AOBBEGF3 XFR PHP PERIODIC TEST LOSS OF DIV IIX STBY DSL ENG GEN
HOTOR 2EGF» FUEL OIL SYSTEM

P2A(ZP) HINDING
FAILED OPEN

AOQB9EGF3 DIV III FUEL OIL PERIODIC TEST LOSS OF DIV III STBY DSL ENG GEN
XFR PMP DRIVE FUEL OIL SYSTEH
2EGFxP2A(ZP)

MECH FATILURE

1o IFAILURE MODES AND EFFECTS ANALYSIS |
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FTSK COMPONENT COMPONENT AND HETHOD OF EFFECT ON  SYSTEM OTHER  REHARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION
FNINNMIN  MNHKIHMMM  JONW MMM IEN HIIH W W N IBOBROROGOHNONORENHRENE  IOEHEOOERHNNOENNOOORONDIOINONE NI NN IR N NN %
8-9 -K AD99EGF3 XFR PHP PERIODIC TEST LOSS OF DIV I STBY DSL ENS GEN
HOTOR 2EGFx» FUEL OIL SYSTEH

P1C(AG) HINDING
FAILED OPEN

8-9 -K AYO00EGF3 DIV I FUEL OIL PERIODIC TEST L0SS OF DIV I STBY DSL ENG GEN
XFR PHP DRIVE FUEL OIL SYSTEM
2EGFxP1C(AG)
HECHANICAL FAILURE

8-9 -Q Al1)0EGF3 XFR PHP PERIOCDIC TEST LOSS OF DIV IX STBY DSL ENG GEN
HOTOR 2EGFx FUEL OIL SYSTEM

P10(BY)} HINDING
FAILED OPEN - -

8-9 -Q Al11EGF3 DIV II FUEL OIL PERIODIC TEST LOSS OF DIV IXI STBY DSL ENG GEN
XFR PHP DRIVE FUEL OIL SYSTEM
2EGF=P1D{BY)
MECHANICAL FAILURE

8-9 -y Al121EGF3 XFR PHP PERIODIC TEST LOSS OF DIV IIX STBY DSL ENG GEN
HOTOR 2EGFx» FUEL OIL SYSTEM

P2B(ZP) HINDING
FAILED OPEN

8-9 -Y Al122EGF3 DIV III FUEL OIL PERIODIC TEST LOSS OF DIV III STBY DSL ENG GEN
XFR PMP DRIVE FUEL OIL SYSTEM
2EGFxP2B(ZP)
HECH FAILURE
8-9 -F Al69EGF1 DIV II FUEL OIL ANNUNCIATED IN LOSS OF DIV II STBY DSL ENG GEN
STRAINER 2EGFx CONTROL ROOM FUEL OIL SYSTEM
STR1B(B-~) BLOCKED ’
8-9 -E Al70EGF3 DIV I FUEL OIL PERICDIC TEST LOSS OF DIV I STBY DSL ENG GEN
XFR 2EGFxSTR1A . FUEL OIL SYSTEM
INSTH 2EGFxPDIS
20A RUPTURE
8-9 -H A171EGF3 DIV I FUEL OIL PERIODIC TEST LOSS OF DIV I STBY. DSL ENG GEN
XFR 2EGF»STR1C FUEL OIL SYSTEM
INSTH 2EGFxPDIS
20A RUPTURE
8-9 -R A173EGF3 DIV II FUEL OIL PERIODIC TEST LOSS OF DIV II STBY DSL ENG GEN
XFR 2EGFxSTR1D FUEL OIL SYSTEM
INSTH 2EGFxPDIS
20A RUPTURE
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ETSK

P63 3636 3658 38 ¢

8-9

oo

-9

8-9

8-9

-G

-H

-A

-J

-H
-P

-M

-

-M

L

-L
=RD

COMPORENT
IDENTIFIER
RN NN

A17HEGF3

A175EGF3

20526011

A0685013

AD0696011

A0706011

A0716011

AD726011

A0736011

A0756013

A0756013

COMPOMHENT AND
FAILURE HODE
MR NN MK M N RN K

DIV III FUEL OIL
XFR 2EGFxSTR2A
INSTH! 2EGFxPDIS
24A RUPTURE

DIV III FUEL OIL
XFR '2EGFxSTR2B
INSTH 2EGFxPDIS
24A RUPTURE

DIV I FUEL OIL
XFR FLOH INSTH
2EGF»FIS13A
RUPTURE

DIV I 42-2EGFAQY
CONTACTCR AT
2EHSNHCCLO03A
FAILED OPEN

DIV I PRIMARY
RINDING OF 150VA
XFHR CKT 2EGFA01
FAILED OPEN

LOSS OF 575V PhR
TO XFHR DIV I CKT
2EGFAOY AT
2EHSxMNCCIO3A

DIV I CKT 2EGFA01
PHP 2EGFxPlA
SHORT EXISTS IN
CCNTRCL CKRT

DIV I 3A FUSE
CKT 2EGFA01
FAILED OPEN

DIV I SECONDARY
HINDING OF 150VA
XFHR CKT 2EGFAO1
FAILED OPEN

1-2EGFAOL
CONTACT 2
FAILED OPEN

1-2EGFAO1
OPERATOR ERROR

HETHCD OF

EFFECT ON

FAILURE DETECTION
FENIENMMMNIN MMM MMN MMM H MMM 3 I I3 32 I K93 2 I M IIIMM  JOHIIEH W I 336 363363 333 22 %

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IN
CCNTROL ROOM

PERIODIC TEST

ANNUNCIATED IN
CONTROL ROCH

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTRCL ROOH

ANNUNCIATED IN
CONTROL ROOM
ANNUNCIATED IN
CONTROL RCOM

PERICDIC TEST

PERIODIC TEST

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

SYSTEH OTHER  REMARKS

OF DIV IIX STBY DSL ENG GEN
OIL SYSTEH

OF DIV III STBY DSL ENG GEN
OIL SYSTEM

OF DIV I STBY DSL ENG GEN
OIL SYSTEM

OF DIV I STBY DSL ENG GEN ’
OIL SYSTEM

OF DIV I STBY DSL ENG GEN
QIL SYSTEM

OF DIV I STBY DSL
OIL SYSTEM

ENG GEN

OF DIV I STBY DSL ENG GEN
OIL SYSTEN

OF DIV I STBY DSL ENG GEN
OIL SYSTEH

OF DIV I STBY DSL ENG GEN
OIL "SYSTEN

OF DIV I STBY DSL ENG GEN
OIL SYSTEM

OF DIV I STBY DSL
OIL SYSTEM

ENG GEN

{707 - |FAILURE MODES AND EFFECTS ANALYSIS
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FAILED OPEN

FTSK CCHPONENT COMPONENT AND HETROD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION
FENEHMMMIEIE NN NN MW F6 362 3K 3NN 06 36 26 0 262 26 26 2% 6036 263 32 2 22 HEHEN M I I NN 32 I T I 6 I I I I I I 36 W IEIEIE I I I W I I IEIEFE I I I I NN I I W I I I NN I 3 I 2 2 I H K
8-9 ~L A0766012 §2-2EGFAOL INDICATING LIGHT LOSS OF DIV I STBY DSL ENG GEN
STARTER COIL IN CONTROL ROOM FUEL OIL SYSTEM
FAILED OPEN
6-9 -K Al1016013 DIV I 42-2EGFA02 PERIODIC TEST LOSS OF DIV I STBY DSL ENG GEN
CONTACTOR AT FUEL OIL SYSTEH
2EHSxHCCL03A
FAILED OPEN
8-9 -p A1026011 DIV I PRIMARY ANNURCIATED IN ., LOSS OF DIV I STBY DSL ENG GEN -
HINDING OF 150VA CONTRCL ROOM FUEL OIL SYSTEH
XFHR CKT 2EGFAQ2
FAILED OPEN
8-9 -pP Al1046011 DIV I CKT 2EGFA02  ANNUNCIATED IN LOSS OF DIV I STBY DSL ENG GEN
PliP 2EGF»P1C CONTROL ROOM FUEL OIL SYSTEHM
SHORT EXISTS IN
CONTROL CKT
8-9 -P Al056011 DIV I 3A FUSE ANNUNCIATED IN LOSS OF DIV I STBY DSL ENG GEN 7
CKT 2EGFA02 CONTROL ROOM FUEL OIL SYSTEN
FAILED OPEN
8-9 -P A2066011 DIV I SECONDARY ANHUNCIATED IN LOSS OF DIV I STBY DSL ENG GEN
HINDING OF 150VA CONTROL ROOM FUEL OIL SYSTEM
XFHMR CKT 2EGFA02
FAILED OPEN
8-9 -N Al1076013 1-2EGFA0Q2 PERIODIC TEST LOSS OF DIV I STBY DSL ENG GEN
CONTACT 2 FUEL OIL SYSTEH
FAILED OPEN )
8-9 =N A1086013 1-2EGFA02 PERIODIC TEST LOSS OF DIV I STBY DSL ENG GEN
8-9 -AG OPERATOR ERROR FUEL OIL SYSTEM
- 8~9 =-AD  Al326013 1-2EGFAQL PERIODIC TEST 1-2EGFAOL1 CONTACT 6 OPEN
CONTACT 6
FAILED OPEN -
8-9 -AD  Al336013 2EGF¥LS5A PERXIODIC TEST NONE -
' CKT Z2EGFAO1 '
CCNTACT
FAILED OPEN
8-9 -AD  A1356013 2EGFxLS7A PERIODIC TEST NONE
’ CRT 2EGFAQL
CONTACT

/{bf2% |FAILURE MODES AND EFFECTS ANALYSIS |
I_sG_| STANDBY DIESEL GENERATCR FUEL !
i 1 1
| |

| J.0.12177  FMEA-8-9 SH 6




696 3636 36 36 36 36 .76 36 3 36 36 36 36 3 36 26 36 26 36 96 36 36 96 36 36 JE 96 36 36 36 2 2 3 D JE I DI IE 26 I I I I 336 363 36 3 36 3 33 36 3 3 JE 3 2 I JE 3 36 36 3 3 26 DE D 26 26 I 3 DI I NP IEIE I I I I IE 36 36 36 3 36 36 36 32 3 23 3 36 I3 I IHN NN MM W H

FTSK

FEIEIEIE I 3

8-9

8-9

8-9

8-9

8-9

-AD

~AG

-AG

-AG

~AG

*=N

-N

-A

-F

CClHPONENT
IDENTIFIER
N WA M

A1355013
Al1366012
Al1376012
A1506013

Al516013
A1526013

A1536013
Al1536012
Al1556012 -

AD526021

AD796023

COMPONENT AND
FAILURE HODE
62636 26 36 6 36 36 36 369 36 36 36 2 3¢

1-2EGFAQL
CONTACT &
FAILED OPEN

49-2EGFAOL
CONTACT
FAILED OPEN

OVERLOAD EXISTS
ON CKT 2EGFA0Y
FUEL OIL XFR PMP

1-2EGFADL
CONTACT 6
FAILED OPEN

2EGFxLSSA
CKT 2EGFA02
CONTACT
FAILED OPEN

2EGFxLS7A
CKT 2EGFAD2
CONTACT
FAILED CPEN

1-2EGFA02
CONTACT &
FAILED OPEN

49-2EGFAO2
CCNTACT
FAILED OPEN

OVERLOAD EXISTS
ON CKT 2EGFA02

FUEL OIL XFR PMP

DIV IXI FUEL OIL
XFR FLON INSTH
CEGFxFIS13B
RUPTURE

DIV II 42-2EGFBO1
CONTACTOR AT
2EHSxHCC303B
FAILED OPEN

METHOD OF

EFFECT ON SYSTEM

FAILURE DETECTION
O HININ MMM I I 2636 36 3 I3 3D I DM I M I HIO WM MIINIM  FIEH I NII I H I MMM NNI N M

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROCH

INDICATING LIGHT
IN CONTROL ROOM

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOM

INDICATING LIGHT
IN CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOM

PERICDIC TEST

1-2EGFAO1 CONTACT & OPEN

LOSS OF DIV I STBY DSL ENG GEN
FUEL OIL SYSTEM

LOSS OF DIV I STBY DSL ENG GEN
FUEL OIL SYSTEM

1-2EGFA02 CONTACT & OPEN

NCNE

NONE

1-2EGFA02 CONTACT & OPEN

LOSS OF DIV I STBY DSL ENG GEN
FUEL OIL SYSTEM

LOSS OF DIV I STBY DSL ENG GEN
FUEL OIL SYSTEM :

LOSS OF DIV II STBY DSL ENG GEN
FUEL OIL SYSTEM

LOSS OF DIV II STBY DSL ENG GEN
FUEL OIL SYSTEM

OTHER

REMARKS

2

W
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FTSK

3636726 26 36 36 3¢

8-9

8-9
8-9

8-9

8-9
8-9

8-9

8-9

8-9

8-9

-T

-~V

=T

-T

-T

-s

=AE

-s

-Z

-N

COMPONENT
IDENTIFIER
RN RN

A0806021

A0816021

A0826021

A0836021

A0836021

ADB56023

A0866023

A0876022

A0986022

A1096022

Al1126023

COMPONENT AND
FAILURE MODE
PP MMM HHNNN

DIV II PRIHARY
HINDING OF 150VA
XFHR CKT 2EGFBO1
FAILED OPEN

LOSS OF 575V PHR
TO XFHR DIV IIX
CKT 2EGFBO1 AT
2EHSxHCC3038

DIV IX CKT 2EGFBOl
PMP 2EGFxP1B

SHORT EXISTS IN
CONTROL CKT

DIV II 3A FUSE
CKT 2EGFBO1
FAILED OPEN

DIV XI SECONDARY
HINDING OF 150VA
XFMR CHT 2EGFBOY
FAILED OPN

1-2EGFBO1
CONTACT 2
FAILED OPEN

1-2EGFBO1
OPERATOR ERROR

42-2EGFBO1
STARTER COIL
FAILED OPEN

§2-2EGFCO1
STARTER COIL
FAILED OPEN

§2-2EGFAD2
STARTER COIL
FAILED OPEN

DIV II 42-2EGFBO2
CONTACTOR AT
2EHSxHCC3038
FAILED OPEN

METHOD OF
FAILURE DETECTION

EFFECT

ON  SYSTEH OTHER  REMARKS

69696 36 36 36 26 9636 36 36 36 3 FEIE I IINMIENI  DEIEIEIE M2 I NI H WU IIEHII MMM I DI I 3K HEHEIE 2 2 I 3 26 36 2 236 3 2 I W N

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOH

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOH

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOM

INDICATING LIGHT
IN CONTROL ROOH

INDICATING LIGHT
IN CONTROL ROOM

PERIODIC TEST

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL
LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

OF DIV II STBY DSL ENG GEN
OIL SYSTEM

OF DIV II STBY DSL ENS GEN

OIL SYSTEM

OF DIV II STBY DSL ENG GEN
OIL SYSTEM

OF DIV II STBY DSL ENG GEN
OIL SYSTEM

OF DIV II STBY DSL ENG GEN
OIL SYSTEM )
OF DIV II STBY DSL ENG GEN
OIL SYSTEM

OF DIV II STBY DSL ENG GEN
OIL SYSTEM

OF DIV II STBY DSL ENG GEN
OIL SYSTEM

OF DIV III STBY DSL ENG GEN
OIL SYSTEM

OF DIV I STBY DSL ENG GEN
OIL SYSTEM

OF DIV II STBY DSL ENG GEN
OIL SYSTEM

10/i: /2% |FAILURE HODES AND EFFECTS ANALYSIS
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FTSK COHPONENT
IDENTIFIER
AN I 26 N
8-9 -V Al1136021
8-9 -V Al1156021
8-9 -V A1166021
8-9 =V~ All176021
8-9 -U Al186023
8-9 -U_ Al196023
8-9 -AH
8-9 -U Al206022
8-9 -AE  A1386023
8-9 -AE  Al396023
8-9 -AE  AlQ06023
8-9 -AE  Al416023

COMPONENT AND
FAILURE MODE
638 2 20K MM K HM

DIV II PRIMARY
HINDING OF 150VA
JFHR CKT QEGFBOZ
FAILED OPEN

DIV IX CKT 2EGFBO2
PP 2EGPxP1D
SHORT EXISTS IN
CONTROL CKT

DIV II 3A FUSE
CKT 2EGFBO2
FAILED OPEN

DIV IX SECONDARY
HINDING OF 150VA
XFHR CKT 2EGFBO2
FAILED OPN

1-2EGFBO2
CONTACT 2
FAILED OPEN

1-2EGFBO2
OPERATOR ERROR

42-2EGFB02
STARTER COIL
FAILED OPEN

1-2EGFBOL
CONTACT 6
FAILED OPEN

2EGFxLS58
CKT 2EGFBO1
CONTACT
FAILED OPEN

2EGFxLS7B
CKT 2EGFBO1
CONTACT
FAILED OPEN

1-2EGFBO1
CONTACT &
FAILED OPEN

METHCO OF
FAILURE DETECTION

PEIMIN MMM NI FM MMM MMM JE0 36 JE N 2636 JEIE I D626 26 3 36 36 3626 36 2 36 3636 36 36 JEIEFEI I DI I 36 36 DI W 3 I 36 6 36 36 3 2 H 2 4 36 22 3 34 36 3¢ 3¢

E

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOH

ANNUNCIATED IN
CONTROL ROOM
ANNUNCIATED IN
CONTROL ROOM
PERIODIC TEST
PERIODIC TEST
INDICATING LIGHT
IN CONTROL ROOM

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

EFFECT ON  SYSTEM OTHER

LOSS OF DIV IX STBY DSL ENG GEN
FUEL OIL SYSTEM

OF DIV IX STBY DSL ENG GEN
OXIL SYSTEM

LOSS
FUEL

LOSS
FUEL

OF DIV IX STBY DSL ENG GEN
OIL SYSTEM

LOSS
FUEL

OF DIV II STBY OSL ENG GEN
OIL SYSTEM

OF DIV IX STBY DSL ENG GEN
OIL SYSTEM

LOSS
FUEL

OF DIV IXI STBY DSL ENG GEN
OIL SYSTEM

LOSS
FUEL

OF DIV IXI STBY DSL ENG GEN
OIL SYSTEM

LOSS
FUEL

1-2EGFBO) CONTACT 6 OPEN

NONE

NONE

1-2EGFBO1 CONTACT 4 OPEN

REHARKS

15[6f¢ &~ |FAILURE MODES AND EFFECTS ANALYSIS

-.:;::.-

1 { 2J9 | STANDBY DIESEL GENERATOR FUEL
121 111 i
i (R ] J.0.12177

FHEA-8-9 SH

9




***l**********!**************!**X*!*******!*ﬁ*********!*l*K*******!ll**!**l**ll!%*******i****l!!!l*l**l*****i****K*****l*i**li******

FTSK COUMPONHENT COMPONENT AND HETHOD OF EFFECT ON  SYSTEM OTHER  REHARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION
MMM I, MHHI NN P69 6 P 3K I 3¢ 3 W I I 3K KM 63636 3636 3696 3626 3 3 3 3 3 336 I 2 I WK W 2636 36 36 3636 26 36 36 26 36 36 2636 6330 36263 IE LI I IEIEIIIEIE M IIEN I F I MDD 6 3K I 26 I I HE 2 2 I 3 3 26 9 36 3¢ 3
8-9 -S Alq26022 49-2EGFBOY INDICATING LIGHT LOSS OF DIV II STBY DSL ENG GEN
CONTACT IN CONTROL ROOH FUEL OIL SYSTEH
FAILED OPEN
8-9 -S Ala36022 OVERLOAD EXISTS INDICATING LIGHT LOSS OF DIV IXI STBY DSL ENG GEN
ON CKT 2EGFBOl IN CONTROL ROOM FUEL OIL SYSTEM
FUEL OIL XFR PHP
8-9 -AH  Al566023 1-2EGFBOR PERIODIC TEST 1-2EGFB02 CONTACT é OPEN
CONTACT 6 °
FAILED OPEN
8-9 -AH  Al1576023 2EGFxLSEB PERIODIC TEST NONE
CKT 2EGFBOZ2
CONTACT
FAILED OPEN
8-9 -AH  Al586023 2EGFxLS57B PERIODIC TEST NONE
CKT 2EGFBOZ
CONTACT
FAILED OPEN
8-9 -AH  Al596023 1-2EGFBOZ2 PERIODIC TEST 1-2EGFB02 CONTACT & OPEN
CONTACT §
FAILED CPEN
8-9 -U Al606022 §9-2EGFBO2 INROXCATING LIGHT LOSS OF DIV IXI STBY DSL ENS GEN
CONTACT IN CONTRCL ROOM FUEL OIL SYSTEM
FAILED OPEN
8-9 -U Al616022 OVERLOAD EXISTS INDICATING LIGHT LOSS OF DIV II STBY DSL ENG GEN
ON CKT 2EGFBO2 IN CONTROL ROOHM FUEL OIL SYSTEM
FUEL OIL XFR PHP
8-9 -A A0636031 DIV III FUEL OIL ANNUNCIATED IN LOSS OF DIV IIXI STBY DSL ENG GEN
XFR FLOH INSTH CONTROL ROOH FUEL OIL SYSTEM
2EGFxFIS10&
RUPTURE
8-9 =X AD906033 DIV IIX K§2-2EGFCO1 PERIODIC TEST LOSS OF DIV III STBY DSL ENG GEN
CONTACTOR AT FUEL OIL SYSTEH
2EHSxNCCZ0Y
FAILED OPEN
8-9 -AA  A0916031 DIV III bRIHARY ANNUNCIATED IN LOSS OF DIV III STBY DSL ENG GEN

HINDING OF 150VA
AFHR CKT 2EGFCOY
FAILED OPEN

CONTROL ROOM

FUEL OIL SYSTEH

I _atly

1 |
121 121 1
11 11 ]
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696 336 36 36 26 36 36 36 36 3E 3636 3636 6 I 3 IEIEIEIEH 33 3 3 3 36 33636 3636 36 36 3 36 3 DI I IEIEIEIE I I HE I 3 336336 36 36 36 3 33 HEHE I HEIEIE I I I I3 3 3 3 3 HE I HHOHIE I I I I 2 3 3 3 3 33 3 3 33 HEHE I W HHHH I H N 3 3 3
FTSK

333365 3 2 ¢

8-9
8-9

8-9

8-9

8-9

8-9

-AA
-AC

=-AA

-AA

-AA

-Z

-Z
-AF

=Y

=AC

-AC

~AC

=-AC

COMPONENT
IDENTIFIER
FOOEHH M} %

A0926031

A0936031

A0946031

A0956031

A0966033
AD976033

Al236033

Al1286031

e

Al1266031

A1276031

A1286031

COMPONENT AND
FAILURE HODE
636 333 1K 3 WK 2 W

LOSS OF 575V PHR
TO XFMR DIV IXI
CHT 2EGFCO01 AT
cEHS«tiCC201

CKT 2EGFCO1

PHP 2EGPxP2A
SHORT EXISTS IN
CCNTROL CKT

DIV III 3A FUSE
CKT 2EGFCO1
FAILED OPEN

DIV IIX SEC
HINDING OF 150VA
XFHR CHT 2EGFCOl
FAILED OPEN

1-2EGFCO1
CONTACT 1B
FAILED CPEN

1-2EGFCO1
OPERATOR ERROR

DIV III 42-2EGFCO2
CONTACTOR AT
2EHSxMCC201

FAILED OPEN

DIV III PRINARY

HINDINS OF 150VA
XFHR CHT 2EGFCO02
FAILED CPEN

CKT RQEGFCO2

PHP 2EGPxP2B
SHORT EXISTS IN
CONTROL CKHT

DIV III 3A FUSE
CKT 2EGFCO2
FAILED OPEN

DIV IIXI SEC
HINDING OF 150VA
XFHR CKT 2EGFCO2
FAILED OPEN

HETHOD OF

FAILURE DETECTION
FHHINN I MNMINHNNIENHIENIN I MMM MM IOMN MMM MMM INHINHHIININ  HHHNIOM NN NI NNHHH NN H N

ANNUNCIATED IN
CONTROL ROOH

ANNUNCIATED IN
CONTROL ROOHM

ANNUNCIATED IN
CONTROL RCOM

ANNUNCIATED IN
CONTROL ROOM

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IN
CONTROL ROOH

-

ARNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOM

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

LOSS
FUEL

. LOSS

FUEL

LOSS
FUEL

EFFECT ON

OF DIV IIX
OIL SYSTEH

OF DIV IIX
OIL SYSTEH

OF DIV III
OIL SYSTEM

OF DIV IIX
OIL SYSTEM

OF DIV III

OIL SYSTEM

OF DIV IIX
OIL ‘SYSTEM

OF DIV IIl
OIL SYSTEH

OF DIV 1I1
OIL SYSTEH

OF DIV IIX
OIL SYSTEM

-

QF DIV IIX
OIL SYSTEM

OF DIV III
OIL SYSTEH

SYSTEM

STBY DSL ENG GEN

STBY DSL ENS GEN

STBY DSL ENSG GEN

STBY DSL ENG GEN

STBY DSL ENG GEN
STBY OSL ENG GEN
STBY DSL ENG GEN

STBY DSL ENG GEN

STBY DSL ENG GEN

STBY DSL ENG GEN

STBY DSL ENG GEN

787672 |FATLURE MODES AND EFFECTS ANALYSIS
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FEIE 36 3 2 D6 36 I 26 I I I 36 2616 26 7€ 36 I 3 2 JE I I I I IE I JE I 36 3 26 36 36 36 3 IEH 1 HE I 3 I 3 I I I I HEIE I I IE I 6 I HE FE I I I 36 26 6 36 I 3 FEHE T I I I I 36 3 3 HE I IE I T HE I I 2 36 3 26 36 7 T N I 2 23 I I I 36 36 2 2 3 I I 3¢ 3 36 I 3 H 36 1 I 36 3 16 3 3 2 36 36 3636 3¢

FTSK  COMFCHEHWT  CCHPONENT AND HETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER  FAILURE MODE FAILURE DETECTION
FEIMMHIIIE PN NN A NN 63 36 36 I I 2 I 3 36 3 3¢ 3¢ 3¢ 3¢ 9636 I3 I3 I IEH I I NI IEIEIEIMIEIE I IEIEIEIEIE 3 T3 6 I I I I I 2626 56 3 I VI I MM IEIEI MM J I FE I I I N3 2N M I I I 32 I I M2 396
8-9 -AB  Al296033  1-2EGFCO2 PERIODIC TEST LOSS OF DIV III STBY DSL ENG GEN
CONTACT 18 FUSL OIL SYSTEM
FAILED OPEN
8-9 ~AB  AI306033  1-2EGFCO2 PERIODIC TEST LOSS OF DIV III STBY DSL ENS GEN
8-9 -AJ OPERATOR ERROR FUEL OIL SYSTEM
8-9 -AB  A1316032  42-2EGFCO2 INDICATING LIGHT LOSS OF DIV III STBY DSL ENG GEN
STARTER COIL IN CONTROL ROOM FUEL OIL SYSTEM
FAILED CPEN -
8-9 -AF  Al446033  1-2EGFCOYl PERIODIC TEST LOSS OF DIV III STBY DSL ENG GEN
CCHTACT 27 FUEL OIL SYSTEH
FAILED OPEN
8-9 -AF  Al454033  2EGFxLS106 PERICDIC TEST RONE
CKT ZEGFCO1
CONTACT ]
FAILED OPEN  ° ‘ .
8-9 -AF  Al466033  2EGFxLS108 PERIODIC TEST NONE
CKT 2EGFCO1
CONTACT
.. FAILED OPEN
L]
8-9 -AF  Al476033  1-2EGFCOL PERIODIC TEST LOSS OF DIV YIT SYBY DSL ENG GEN
CCHTACT 2B FUEL OIL SYSTEM .
FAILED OPEN . '
8-9 -Z  Al486032  &9-2EGFCOL INDICATING LIGHT LOSS OF DIV III STBY DSL ENS GEN
- CONTACT IN CONTROL RCOM FUEL OIL SYSTEM
FAILED OPEN
8-9 -Z  A1496032  OVERLOAD EXISTS INDICATING LIGHT LOSS OF DIV III SYBY DSL ENG GEN
ON CKT 2EGFCO1 IN CONTROL ROOM FUEL OIL SYSTEM
FUEL OIL XFR PMNP
8-9 -AJ  Al626033  1-2EGFCO2 PERICDIC TEST © LOSS OF DIV IIX STBY DSL ENG GEN
CONTACT 2Y FUEL OIL SYSTEM
FAILED OPEN
8-9 -AJ  A2636033  2EGFxLS106 PERIODIC TEST NONE
CKT 2EGFCO2
CONTACT
FAILED OPEN
8-9 -AJ  Al646033  2EGFxLS108 PERIODIC TEST NONE
CKT 2EGFCO2
CONTACT

FAILED CPEN

/8uP~ |FAILURE MODES AND EFFECTS ANALYSIS |
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FTSK COMPONENT
IDENTIFIER
FIHCOOOOE KIOHOONR

8-9 -AJ Al6546033

8-9 -AB  A1666032

8-9 -AB  Al676032

COMPONENT AND
FAILURE MODE
FEIEIMN NI WK I KK

1-2EGFC02 -
CONTACT 2B
FAILED CPEN

49-2EGFCO2
CONTACT
FAILED OPEN

OVERLOAD EXISTS
ON CKT 2EGFCO2
FUEL OIL XFR PHP

HETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
FAILURE DETECTICN
FBOOHOOHEOHOOGOOHOEONNE  IEICEENHIENMNININNIN KNI MIIN MM 3N I 2 I NN

PERIODIC TESY LOSS OF DIV IIXI STBY DSL ENG GEN
- FUEL OIL SYSTEM

INDICATING LIGHT LOSS OF DIV IXII STBY DSL ENG GEN
IN CONTROL ROOM FUEL OIL SYSTEM
INDICATING LIGHT LOSS OF DIV III STBY DSL ENG GEN
IN CONTROL ROOM FUEL OIL SYSTEM

icrese” [FATLURE MCDES AND EFFECTS ANALYSIS
;42 | STANDBY DIESEL GEMERATOR FUEL

i |
] {
i ] I
|1 | J.0.12177  FMEA-8-9 SH 13 |

e own o —
-

TN .
“

fas e e
(2]







00
T
(2]

DO
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00 0 OV0O 0 0

26363696 N6 56 063696 36 3F 390636 30636 9606 3306 2000 300 X6 3096 5608 58 0 0 36 26 506 3 6056 3 36 234 ¥ 30 3 0 756 56563003 3¢ 366 MK 56 D H5¥ I HEE N R 96T M3 B 0N AWM NN MR NN NN RN RH NN A NRMHIHRNN

FTSK

N KR KK

-Q

-D

-H

-V

-Y

=AC
-Z

-F

-AH
=AE
-N
-K

-BF
~-AK

COMFONENT
IDENTIFIER
AR NN NK

JOOlCCP}
J026CCP3
JO56CCP3
JOS1CCP3
J116CCR3
J131CCP3
J152CCP3
J173CCR3
J194CCP3
J214CCR3
J234CCP3
J254CCP3
J0081013
J0321c23

J0631043

J1151053

CCHPCHENT ARD
FAILURE MOQE

3333083 30 et

2CCP#MOV 265
FAILS OPEN

2CCRRMoV 124
FAILS OPeN

2CCE=MOV 273
FAILS OPEN

2CCPxNOV 122
FAILS OPEN

2CCPRMOVEAA
FAILS OFEN'
2CCPRMDV 9%A
FAILS OPEN

2CCP*MOV 21A
FAILS CPEN

2CCPXMOV BA
FAILS OFEN

2CCP0V 4B
FAILS OFEH

2CCP*NMCY 948
FAILS OPZN

2CCPxMOV 218
FAILS OFEN

2CCP=MGV &3
FAILS OFEN

3A-2-2ISCAD2
RELAY ENERGIZED

SA-21-2ISCA02
RELAY ENZRGIZED

38-21-21ISCBO2
RELAY ENERGIZED

3A-24-21SCAD2
RELAY ENERGIZED

METHOD OF
FAILURE DETZCTICN
RN NN TN SN NI I NH N N3N

PERICDIC TEST
PERICDIC TEST
PERICDIC TEST
PERICDIC TEST
PERICDIC TEST
PERICJIC TEST
PERIQODIC TEST
PERIODIC TEST
PERICDIC TEST
PERIODIC TEéT
PERIOBIC TEST
PERIODIC TEST
PERIODIC TEST
PERICDIC TEST

PERICDIC TEST

RPERICDIC TEST -

EFFECT ON  SYSTEd OTHER

RENARKS

PER M NOEN N RO MNMRNNNN XM RFNRANGORBARNE NI W REOGORFARRNRROIRBANRRR

2CCPNIOV 265 CONTAINMENY ISOLATICH
VALVE OFEN

2CCP%MOV 124 CONTAINMENT ISOLATION
VALVE OPzN ‘

QCCPXMOV 273 CCHTAINHMENT YSOLATICH
VALVE OF:EN

2CCPXOV 122 CERTAIMNENT ISOLATICH
VALVE OFEN

2CCEXMOV 4A CONTAINMENT ISOLATICN
VALVE QPEN

2CCPRHMOV 94A COMTAINMINT ISOLATION
VALVE OPEN

2CCPANOV 2YA CCNTAINMENT ISCLATION
VALVE OFc

2CCP*MOV SA CONTAINMENT ISOLATION
VALVE OPEN

2CCPANOV 4B CONTAINHENT ISOLATICN
VALVE OPBER

2CCRMOV $643 CONTAINMENT ISCLATICH
VALVE OPEN -

2CCARNOY 218 CONVAINMENT ZSOLATICN
VALVE CPEN

2CCPXMOV 5B CCNTAINMENT ISGLATION
VALVE 0PN

2CCPXHOV 255 CCNTAINNENT ISOLATION
VALVE OPEN

2CCPR*MOV 124 CONTAINMENT YSOLATION
VALVE OPEN

2CCPXHOV 122 CONTAINMENT ISOLATION
VALVE OF:EN

2CCPRNOV 4A CONTAINMENY ISOLATICH *
VALYE CBREN

G JAS/FAFAILURE T.0GES AND EFFECTS ANALYSIS
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FTSK COMPONENT CONPONENT AND METHOD OF EFFECT GN  SYSTEN OTHER  REMARKS
IDENTIFIER FATLURE MCDE FAILURE DETECTION -

HRMRNNMHK  FENFRNNRNNN FEHE N e N HEN W I N K 38N M KERMMNMNNRNNRINMMNEMNNNE  NNEMM N HNNLWN ERNFMRINRNIOOGENNNRRNN  RRXUNNF RN ER RN RN NN RN KRN

9-1 -BJ J17810535 3A-25-2ISCAQ2 PERIODIC TEST 2CCP¥HOV S5A CONTAINMENT ISOLATION

$-1 -AR RELAY ENERGIZED VALVE OFEN .

9-1 -BX

S-1 -AT

9-1 -BN  J25%91053 3A-26-2ISCA02 PERICDIC TEST 2CCAXMOV 53 CONTAINMENT ISOLATION

9-1 -AZ RELAY ENERGIZED VALVE OPEN

9-1 -BG  J1361063 3c-26-215CB0O2 PERIODIC TEST 2CCPXMCY 94A CONTAINMENT ISOLATION

9-1 -AM RELAY ENIRGIZED VALVE OPEN

9-1 -BL

$-1 -AV

9-1 -BH  J1571063 3B-24-2I5CB02 PERIODIC TEST 2CCPXMOV 21X CONTAINMENT ISOLATION

9-1 ~-AP RELAY ENERGIZED VALVE CPEN

9-1 -BH

9-1 -AX

9-1 -U J1536113 42C-2CCPALG RELAY  PERIODIC TEST 2CCPRIIOY 21A CONTAINMENT ISOLATION
FAILS OPEN VALVE OBEN

9-1 -U J1b546112 420-2CCPAlLSG INDICATING LIGHT 2CCP*MOV 21A CCHTAINMENT ISOLATICH
RELAY ENERGIZED IN CONTROL ROOM VALVE OPEN
BY A SHORT

9-1 -b J1556111 2CCPAl4 575-115V ANNUNCIATED IN 2CCPMICY 21A CCNTAINMENT ISOLATION
TRANSFCRMER CONTROL ROOM VALVE QPEN
FAILURE

9-1 -U J1566111 2CCPAY4 3A FUSE ANNUNCIATED IN 2CCP¥MOV 21A CONTAINMENT ISOLATION
FAILS OPEN CCONTROL ROOM VALVE OPEN

9-1 -BH  J1586113 38-24-21I5CB02 PERIODIC TEST 35-24-21ISCB02 CONTACT Tl CLOSED
CONTACT T1 -
FAILS CLOSED

.

9-1 ~BH  JI596113  420-2CCPA14 PERIODIC TEST 2CCPXMOV 21A CKT SEAL-IN GR

CONTACT 5 MANUAL CONTACT CLOSED
- FAILS CLOSED . .

9-1 -BH  J1606113  1-2CCPA14 FERIODIC TEST 2CCPRNOV 21A CKT SEAL-IN OR
CONTACT 2B MANUAL €CNTACT CLOSED
FAILS CLCSED )

9-1 -BH  J1616112  1-2CCPAL4 INDICATING LIGKT "2CCPXMOV 21A CONTAIMMENT ISOLATION

9-1 -AP OPERATOR ERROR IN CONTROL ROOM VALVE CPEN

9-1 -AP  J1626113  420-2CCPAL4 PERIODIC TEST 2CCPXNOV 21A CONTAINMENT ISOLATION
CONTACT 9 VALVE OPEN
FAILS OPEN

6 /gon/lFAILURE HCDES AND EFFECTS ANALYSIS |
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FTSK

I3 3 K 9

9-1

9-1

9-1

S-1

9-1

9-1

9-1

9-1

9-1
¢-1

~AP

-AQ

-AP

-AP

=Y

-Y
-BN

COMFONENT
JIDENTIFIER
¥RANNNERR

J1636113

J1646113

J1656113

J1666113

J1676113

J1686111

J1696113

1706113

J1716111

J1726111

J2356113

J2366112

J2376111

COMFCNENT AND
FAILURE NMODE
REHMMNNNH NN RN

33-2CCPRAYG
CCNTACT 15
FAILS CPEN

49X-2CCPALS
CONTACT 8 )
FAILS OREN

3B8-24-2ISCBo2
CONTACT R2
FAILS OPEN

TQS-2CCPAYG
CVERTORQUE
FRESENT

TQS-2CCPRAYG
CONTACT 17
FAILS OPEN

49X-2CCPAYG RELAY
FAILS OPEN

1-2CCPRAYS
CONTACT 2T
FAILS OREN

62C~2CCPAYG
CONTACT &
FAILS OPEN

49-cCCPALG
OVERLOAD PRESENT

49-2CCPALG
N-C CONTACT
FAILS OPEN

42C-2CCFB14 RELAY
FAILS OPEN

420-2CCFBl4
RELAY ENERGIZED
BY A SHORT

2CCP314 575-115V
TRANSFORMER
FAILURE

METHCD OF
FAILURE

DETECTION

EFFECT

ON  SYSYEH

OTHER  REMARKS

FHHMHNFHNNHKMNMFIMNMMNERRNRMRNN MO8 3 MMNN PN NN MIOINRNKENIOMIER NN HNAN TR XU R AN RIER N O RIEHNK K

PERICDIC ;EST
PERIODIC TEST
PERICDIC T&ST
PERIOIIC TEST

PERICDIC TEST

i

ANNUNCIATED IN
CONTROL ROCM

PERICDIC TEST
PERICDIC TEST

ANNUNCIATED IN
CCNTROL ROOM

ANNUNCIATED IN
CCHTROL ROCM
PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOM

N
ANNUNCIATED IN
CONTROL ROOM

2CCPXRMOV 21A CONTAXNMENT ISOLATION

VALVE OPEN

~

2CCPRMOV 21A
VALYE OPEN

2CCPRMOV 21A
VALVE CPEN

2CCPRNMOV 21A
VALVE OPEN

ZCCP*HOV 21X
VALVE OREN

2CCPxNOV 21A
VALVE OPEN
2CCP#MOV 21A
VALVE OFEN

2CCPXMOV 21A
VALVE OPEN

2CCPARNOV 21A
VALVE OPEN
2CCPHHOV 21A
VALVE OPEN
2CCPXNOV 218
VALVE OPEN
2CCPxHOY 218
VALVE GPEN

2CCPRHOV 21B
VALVE OP:iN

Gfayfsr

7

CONTAINMENT
CONTAINHENT
CONTAINNENT
CONTAINMENT

CONTAINNENT

CONTATIINMENT
CONTAINNMENT

CONTAINNENT

CCNTAINMENT

CONTATIRMENT

CONTAINNENT

CONTAINMENT

ISGLATION

ISOLATICN

ISOLATICN

ISOLATICH

ISOLATION

ISOLATION

ISOLATION

ISOLATION

ISOLATICH

ISOLATION

ISOLATION

ISOLATICH

J.0.312377
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FTSK COUPONENT COMBONENT AND METHCD OF EFFECT CN  SYSTEM OTRER  REMARKS
IDENTIFIER FAILURE INCCE FAILURE DETECTION
FIHHMHHNHE  NHRERRENR RN RHRFHARKRNNNNK N RNMHNNFMNIBHMHONNN JDOHNNENIGHOBOOROHOBOBODOGERRENRRR KK RNNRER IR NN KL LN RH R

9-1

=Y J23586111 2CCPB14 3A FUSE

FAILS OFEN

ANNUNCIATED IN
CONTROL RCGH

2CCPRxNMOY 21B CONTAINMENT ISCLATICN
VALVE 97E}

9-1 -BM  J2395113 3B-24-2ISC892

CONTACT T3
FAILS CLOSED

PERIODIC TEST

3B-24~2I5CB02 CONTACT T3 CLOSED

J26906113

420-2CCP514 PERIODIC TEST 2CCPxHOV 213 CKY SEZAL-IN
CONTACT 5 MANUAL CCNTACT CLOSED
FAILS CLOSED

J2416113

1-2CCPS14 PERICDIC TEST 2CCPxNOV 218 CKT SZAL-IM
CONTACT 28 MANUAL CONTACT CLOSED
FAILS CLOSED

J2426112 1-2CCPBl4

OPERATOR ERRCR

INDICATING LIGHT
IN CCNYROL ROCOM

2CCPX¥HOV 216 CONTAINMENT YSOLATION
VALVE CPREN

J2436113 420-2CCPB14 PERIODIC TEST 2CCP*¥MOY 213 CONTAIKRMENT ISOLATIGH

CONTACT 9 VALVE OPEN
- FAILS OPEN

9-1 ~AX  J2446113  33-2CCF314% PERICDIC TEST 2CCPXMOV 218 CONTAINYENT ISOLATION
CONTACT 15 VALVE OFEN
FAILS OPEN

9-1 -AY  J2456113  ;5X-2CCPS14 PERIODIC TEST 2CCP*HOV 215 CONTAINMENT YSOLATICH
CCNTACT & VALVE OPEN
FAILS OPEN

9-1 -AX  J2466113  3B-24-2ISCBO2 PERICDIC TEST 2CCPXMOV 218 CONTAINMENT ISCLATION
CCNTACT R4 VALVE OPZN
FAILS OPEN ‘ .

9-1 -AX  J26476113  TQS-2CCP3l4 PCRICDIC TEST 2CCPXMNOV 218 CONTATINIENT ISOLATICN
OVERTORGUE VALVE OPFEN A
FRESENT

9-1 -AX  J2486113  TGS-2CCFBl4 PERICDIC YEST 2CCPRMOV 218 CONTAYMNNEMT ISOLATION
CONTACT 17 VALVE OPEN
FAILS OPEN

9-1 =AY  J2496111  49%X-2CCPBl&4 RELAY  ANNUNCIATED IN 2CCP*MOV 216 CONTAINMENT YSOLATIGN
FAILS OFEN CONTROL ROGH VALVE OPEN

9-1 -AX  J2506113  1-2CCP3l4 PZRIQDIC TEST 2CCPNMOV 21B CONTAYNIZHT ISOLATION
CONTACT 2T VALVE OPEN
FAILS OPEN

' ¢/39/ /57 IFAILURE MODES ARD LFFECTS AMALYSIS
/L //s | REAC BLDG CLOSED LODF COOLING MWATER

}
‘ %I ;
T 1L J.0.12Y77  FMEA-3-) SH & |

.




636 6 36 36 3636 2636 96 3% 96 36 3636 36 36 36 3¢ 396 56 36 36 36 366 36 26.36 5 36 3636 36 36 36 2696 36 HE3E N 36 36 36 26 206 36 N 3 1 36 N 3636 36 6 3 I8 96 56 U 36 3 634 3 33 3698 K 3 H 3 W 3636 39 256 3 3 2533 N5 W R M NN H RN RM IR R IR RN HNNN R

FTSK

6363 2 26 X

9-1 -AX

9-1 =J

9-1 ~J

9-1 =J
9-1 -F

9-1 -F

COMFONENT
IDENTIFIER
HRRARNNHR

J2516113

J2526111

J2536111

J0276133

J0286132

J0296131

J0306131

J0316133

J0336133

J0366133

JO0356133

J0366132

J0376133

COMPONENT AND
FAILURE MCDE
HRKHHRRRH R RXR

42C-2CCFB14
CONTACT 8
FAILS OPEN

49-2CCPB14
OVERLOAD FRESENT

49-2CCFB14
N-C CONTACT
FAILS CPEN

42C-2CCPN15 RELAY

FAILS OPEN

420~2CCPN15
RELAY ENERGIZED
BY A SHORT

2CCFN15 575-115V
TRANSFCRHMER
FAILURE -

2CCPN15 3A FUSE
FAILS CPEN

420-2CCPN15
CONTACT 5
FAILS CLOSED

3A-21-2ISCA02
CONTACT T3
FAILS CLOSED

3-1-2CCPAO7
CONTACT R1
FAILS CLOSED

1-2CCFNIS
CONTACT 2B
FAILS CLOSED

1-2CCPN15
OPERATCR ERROR

420-2CCPN15
CONTACT 9
FAILS OPEN

HMETHOD OF

FAILURE DETECTION

EFFECT ON  SYSTEH OTHER  REMARKS

FHMRRHMRRRMHRMRNMNNHRNMGENNE  FKNMNMNMNMNINNMNN B NNMN MW NSEIOGENRNRNNN MR NN N ARRH K ATNNNHENX IR

PERICDIC TEST

ANNUNCIATZD IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROCGM

PERIOCDIC TEST

INDICATING LIGHT
IN CONTRCL RCOM

ANNUNCIATED IN
CONTROL ROOM

ARNUNCIATED IN
CONTROL ROOM

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODBIC TEST

INDICATING LIGHT
IN CONTROL ROGH

PERIODIC TEST

2CCPXMOV 218 CONTAIMUENT ISOLATIC!
VALVE OPEN

SCCFxMOV 218 CONTAINMENT ISOLATION
VALVE CPEN ’
2CCP*MOV 2)1B CONTVAINMENT XSOLATICH
VALVE OPEN
2CCP¥MNOV 12% CONTAINMENT ISOLATION
VALVE COPEN
2CCPXMOV 12% CONTAINMENT YSOLATICR
VALVE OPEN

2CCP*MOV 12% CONTAIMMENT ISOLATION
VALVE OPEN

2CCP=HOV 124 CCNTAINMENT ISOLATION
VALVE OPERN

2CCP*MOV 124 CKT SEAL-IN OR

~MANUAL CONTACT CLOSED

3A-21~21SCA02 CCONTACT T3 CLOSED

3-1-2CCPAO7 MANUAL INIT CONTACT Rl
CLOSED

2CCPXMOV 124 CKT SEAL-IN OR
MANUAL CONTACT CLOSED

2CCPXMOV 12% CONTAINMENT ISCLATION
VALVE CPEN ;

2CCP=MOV 124 CONTAINMENT XSOLATION
VALVE OFEH

&fa4/31 \FATLURE 1ODES AND EFFECTS ANALYSIS |
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FTSK

3 26 369 I % 3 3

9-1

9-1_

9-1

9-1

9-1

9-1

9-1

9-1

9-1

-F

-F

-F

-BC

~-8C
-BC

-BC

COMFONENT
IDENTIFIER
KRANNHNKN

JO386133

J0396133

J0406133

J0%416133

J0426133

J0436133

J0446133

J0466133

J0516131

J0546131

JO556131

J1116163

J1126162

COMPONENT AND
FAILURE MODE
HRNNRNRRNH R KK NRK

33~2CCPN15
CONTACT 15
FAILS OFEN

3A-21-21I5CA02
CONTACT R2
FAILS OFEN

TQS-2CCPNL5
OVERTCRQUE
FRESENT

TQS-2CCFN15
CCNTACT 17
FAILS OPEN

1-2CCFNLS
CONTACT 2T
FAILS OPEN

42C-2CCFN15
CCNTACT &
FAILS GPEN

3-2CCPAO7
CONTACT T2~
FAILS OPEN

45X-2CCPN15
CONTACT &
FAILS OPEN

49X=-2CCFN15 RELAY
FAILS OPEN

49-2CCFN15
OVERLOAD FRESENT

¢9-2CCPN15
N-C CONTACT
FAILS OFcN

42C-2CCPA18 RELAY
AILS OPEN

420~2CCPALS
RELAY ENERGIZED
BY A SHCRT

METHOD OF

FAILURE DETECTION
FRHN KNI M HHK KR NRK AN MK

PERIODIC TEST

.

FERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERICDIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

ANNURCIATED IN
CCNTROL ROCM

ANNUNCIATED IN
CONTROL RCOM

ANNUNCIATED IN
CONTROL ROGH

PERIODIC TEST

INDICATING LIGHT
IN CCNTROL ROOM

EFFECT

FHMHMFH MK REFIOCEMMMAMNN AR ANNYEFRNER RN R ANERHRANENRN AR RN A RN NN

ON  SYSTEM

”

\>~.
2666 3 36 36 36 96 36 36 36 56 36 36 6 36 36 3636 76 36 36 36 36 36 636 36 36 9636 26 26 26 36 36 3656 36 3634 96 965 36 96 96 D6 6366 366 36 2 30 56 163 6 556K 34 3696 3¢ 3 36 3 330 36 26 3 343 3 36 36 58 10 o8 3 3 M 9 M3 D0 34 M XN BN MG N MM RHXXFRMMROTHNR U3 N %

2CCPXMOV 12% CONTAINMENTY ISOLATICN

VALVE OPEN

2CCPRMOV 124
VALVE OPEN

2CCP=HOV 12%
VALVE OPEN

2CCPXMOY 124
ALVE CPIN

ZCCR=HOV 124

, VALVE OPZN

2CCP#MOY 124
'ALVE CFEN

2CCR+MOY 124
VALVE OFER

2CCA¥OV 124
VALVE OPEN

2CCPENMOV 124
VALVE OPEN

2CCO%MOV 124
VALVE CFER

2CCPXNOV 124
VALVE OPEN

CONTAXNUENT

CONTAINMENT

CONTAINMENT

CONTAIRNMENT

CONTAINMENT

CONTATIMENT

CONTAINMENT

CONTATHMENT

CONTATINMENT

CONTAINMENY

ISOLATICN
ISOLATION
ISOLATION
ISOLATION
ISOLATION
ISOLATICH
1SOLATIOH
ISOLATION

ISOLATICH

ISOLATION

2C6§*NOV 4A CONTAXRHMENY ISGLATICN

VALVE OPEN

2CCPXNOVY 4A CONTAINMENT ISOLATION

VALVE GPEN

=

OTHER

RENANKS
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FTSK

FE 33 36 3 3¢ X 3¢

9-1 -S

9-1
9-1

-BF

9-1
9-1

-BF
-AK

9-1

9-1

9-1

=AL

9-1

-AK

-AL

COMPONENT
JOENTIFIER
3363 5 X 3 3 X

J1136161

J1146161

J1166163

J1176163

J1186163

J1196162

J1206163

J1216163

J1226163

J1236163

J12646163

J1256163

J1266161

CCMPONENT AND
FAILURE MODE
KN H N MNH RN RN

2CCPA18 575-115V
TRANSFCRHNER
FAILURE

2CCPA1S 3A FUSE
FAILS CPFEN

3A-24~-2ISCA02
CONTACT T2
FAILS CLOSED

420-2CCPA1S
CCHTACT 5
FAILS CLOSED

1-2CCPA1S
CCNTACT 28
FAILS CLOSED

1-2CCPALS
OPERATCR ERROR

420-2CCPALS
CONTACT ¢
FAILS OPEN

33-2CCPAlS
CONTACT 15
FAILS QOPEN

G9X-2CCPALS
CONTACT 8
FAILS OPEN

3A-264-2ISCA02
CONTACT R3
FAILS OFEN

TQS-2CCPA18
OVERTCRQUE
PRESERT

TQS-2CCPALS
CONTACT 17
FAILS OPEN

49X-2CCPA18 RELAY
FAILS OPEN

FEEIE 262 36 3E 26 I6 363K 36 36 36 3 36 36 3 36 36 3 336 3 3636 36 3 3 36 3 J6IE 3 N I K 3336 36 3336 3 33 3 I 3 I3 I H I N NIEFEN MMM R NERRNAUR XN N NEMMARKEM MR MO RRNMNARR N MU R R RN R KR XA R KR A

Q ’

METHCD OF
FAILURE DETECTION
MMM NHHNNAMNNFNNRNNNNNE  JOONNNINNIN NN N KIIIENIIEMAMNNMMHR N X NI NN IR KK 3 HHN N XN KN N

EFFECT CH  SYSTEM OTHER  REMARKS

ANRURCIATED IN
CCNTROL ROOM

SCCPXMOV 4A CONTAINMENT ISOLATION
VALVE OPEN -

ANNUNCIATED IN
CONTROL ROOM

2CCP*MOV QA CCNTAINMENT ISOLATION
VALVE OPEN

PERIODIC TEST 3A-24-2ISCA02 CONTACT T2 CLOSED

PERIODIC TEST 2CCPxMOY 4A CKT SEAL-IN OR

MANUAL CONTACT CLOSED

FERIODIC TEST 2CCP*MOV 4A CKT SEAL-IN OR .

MANUAL COMTACT CLOSED

INDICATING LIGHT
IN CONTROL RCOM

2CCPXMOV 4A
VALVE OPEN
PERIODIC TEST 2CCP*MCY GA
VALVE OPEN

PERIODIC TEST 2CCP*MOV GA

VALVE OFEN

PERICOIC TEST 2CCPRHOV QA

VALVE CPFEN

2CCPRNOV 4A

PERIODIC TEST
. VALVE CPEN

PERIOCOIC TEST CCCPXMOIV 4A

VALVE OPEN

PERICDIC TEST SCCPxHOV 4A

VALVE OFEN

ANNUNCIATED IN
CONTROL RCOM

2CCPXMOV 4A
VALVE OPEN

CONTAINMENT ISOLATION

CONTAINMENT ISOLATICN

CONTAINMENT ISCLATION

CONTAINMENT ISOLATICN

CONTAINMENT ISOLATION

CONTAYNMENT ISOLATION

CONTAINMENT YSOLATION

CONTAINMENT ISOLATICN
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FTSK

b3.3.3.3.3.3 4

9-1

9-1

9-1

9-1

9-1

9-1

9-1

9-1
9-1

9-1

-AK

-AK

=AL

-AL

-BK

-BK

-BK

-BK
~AT

=AT

CCMEONENT

IDENTIFIER
KRHHRKAKKR

J1276163

J1286163

J1296161

J1306161

J1956163

J1966162

J1976161

J1986161

J1996163

J2006163

J2016163

J2026162

J2036163

CCMFONENT AND
FAILURE MODE
N HH NN RN KRN

1-2CCPA1S
CONTACT 2T
FAILS OPEN

42C-2CCPA1S
CCNTACT 8
FAILS OPEN

¢9-2CCPALS
OVERLOAD FRESENT

49-2CCPAl8
N-C CONTACT
FAILS OPEN

42C~2CCPB18 RELAY
FAILS OPEN

420-2CCPB18
RELAY ENERGIZED
BY A SHORT

2CCPFBLS 575-115V
TRANSFORMER
FAILURE

2CCPB18 3A FUSE
FAILS OPEN

3A-25-21ISCA02
CONTACT T2
FAILS CLOSED

420-2CCPB18
CONTACT 5
FAILS CLOSED

1-2CCPB18
CONTACT 2B
FAILS CLOSED

1-2CCPB18
OPERATOR ERROR

420-2CCFB18
CONTACT -9
FAILS OFEN

METHOD OF

FAILURE DETECTION
FIEIEHIH NI HIHMRHMMNRNNNR I KI5 KM FH N WM I KM KN M MK d KR

PERIODIC TEST
PERIODIC TEST

ANNUNCIATED IN
CCNTROL ROOM

ARNUNCIATED IN
CONTROL ROOM
PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOM

ARNUNCIATED IN
CONTROL RCCM

ARNNUNCIATED IN
CCNTROL ROOM
PERICDIC TEST

PERIODIC TEST
PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOM

PERIODIC TEST

. .

EFFECT ON  SYSTEH

2CCP*MOV 4A CONTATINMENT YSOLATION
VALVE OPEN

2CCPXMOV 4A CONTAINMENT YSOLATION
VALVE CPEN

2CCP*MOV 4A CONTAIRMENT XISOLATION
VALVE OPEN .
2CCPXMOV GA CONTAINMENT XSOLATION
VALVE OPEN

2CCPxMOV 4B CONTAINMENT ISOLATION
VALVE OPEN

2CCP*MOV 4B CONTAINMENT ISOLATION
VALVE OPEN

2CCP*MOV 4B CONTAINNENT ISOLATION
VALVE OPEN

2CCP*MOV 4B COMTAINHENT YSCLATION
VALVE OPEN

3A-25-2ISCA02 CONTACT T2 CLOSED

2CCPXMOV 4B CKT SEAL-IN GR
MARUAL CONTACT CLOSED

2CCPxHOV 4B CKT SEAL-IN OR
MARUAL CCNTACT CLOSED

2CCPxMOV 4B CCNTAINMENT ISOLATION
VALVE OPEN

2CCPXMOV 4B CCNTAINMENT ISOLATICN
VALVE OPEN B

OTHER  REMARKS

ARRRENRRERENR RN AR RNINA AR
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FTSK

323333 3

9-1

9-1

9-1

AT

-AU

=AT

=AT

~AU

=AT

=AT

=AU

=AU

-T

COMFCNENT
IDENTIFIER
FRNHNRHNW

J2046163

J2056163

J2066163

J2076163

J2086163

J2096161

J2106163

J2116163

J2126161

J2136161

J1746173

J1756172

J1766171

COMFONENT AND
FAILURE HCDE
F ISR NHHHHHH KA NN

33-2CCPB18
CONTACT 15
FAILS OPEN

49X-2CCFB18
CONTACT 8
FAILS OPEN

3A-25-2ISCAO2
CONTACT R2
FAILS OPEN

TQS-2CCPB18
OVERTORQUE
PRESENT

TQS-2CCP318
CONTACT 17
FAILS OPEN

49X-2CCP318 RELAY
FAILS OPEN

1-2CCPB18
CONTACT 27
FAILS OPEN

42C-2CCFB18
CONTACT 8
FAILS OPEN

49-2CCPB18
OVERLOAD PRESENT

49-2CCFB18
N-C CONTACT
FAILS OPEN

42C-2CCPA19 RELAY
FAILS OPEN

420-2CCPA19
RELAY ENERGIZED
BY A SHORT

2CCPA19 575-115V
TRANSFORMER
FAILURE

METHOD OF

FAILURE DETECTION

MMM H MMM MN NI MMM NI IEPE I I DI JE 6D MH NN I I FN I M HGEHSENMENFEHOE  SEIRNHTEIE AL I 3K NI R ST N M3k

PERIODIC TEST

PERIODIC TEST
PERIODIC TEST
PERICDIC TEST
PERIODIC TEST

ARNNUNCIATED IN
CONTROL ROOM

PERIODIC TEST
PERIODIC TEST

ANNUNCIATED IN
CCNTROL ROOM

ANNUNCYATED IN
CONTROL RCOM
PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOM

ANNUNCIATED IN
CONTROL RCOM

EFFECT

ON  SYSTEM

2CCP*MOV 4B CONTAINMENT ISOLATION

VALVE OPEN

2CCP#MOV 4B
VALVE OPEN

2CCPxMOV 4B
VALVE OPEN

2CCPXNQV 4B
VALVE OPEN

2CCPxMOV 48
VALVE OPEN

2CCFxHOV 4B
VALVE OPEN
2CCPxMOV 4B
VALVE OPEN

2CCPXMOV 4B
VALVE OPEN

2CCPRMOV 4B
VALVE OPEN
2CCP*NOV 4B
VALVE OPEN
2CCPXMOV 5A
VALVE OFEN
2CCP*MOV 5A
VALVE OFEN

2CCPxMOV BA
VALVE OPEN

CONTAXNMENT

CONTAINMENT

CONTATIMNMENT

CONTAINMENT

CONTAINNMENT

CONTAINMENT

CONTAINMENT

CONTAINHENT

CONTAINMENT

CONTAINMENT

CONTAINMENT

CONTAINMENT

ISCLATION

ISOLATION

N

ISOLATION

ISOLATICH

ISOLATION

ISOLATICN

ISOLATION

ISOLATION

ISOLATION

ISCLATION

ISOLATION

ISOLATION

OTHER
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FTSK

336 36 2 36 36 % 3¢

9-1

9-1

9-1
9-1

9-1

9-1

9-1

9-1

9-1

9-1

-T

-BJ

-BJ

-BJ

-BJ
-AR

-AR

=-AS

COMPONENT

IDENTIFIER
RRHHUARNKN

J1776171

J1796173

J1806173

J1816173

J1826172

J1836173

J1846173

J1856173

J1866173

J1876173

J1686173

J1896171

J1906173

COMPONENT AND
FAILURE MNODE
KRN RHRHNKNENNNAR

2CCPAL9 3A FUSE
FAILS OFEN

3A-25-215CA02
CONTACT 73
FAILS CLOSED

420-2CCPAL1YS
CCNTACT 5
FAILS CLOSED

1-2CCPA19
CONTACT 2B
FAILS CLOSED

1-2CCPALS
OPERATOR ERROR

420-2CCPALY
CONTACT 9
FAILS OPEN

33-2CCPAY9
CONTACT 15
FAILS OPEN

49X-2CCPAL9
CONTACT 8
FAILS OPEN .
3A-25-2ISCA02
CONTACT R4

FAILS OPEN

TGS-2CCPALS
OVZRTORGUE
PRESENT

TQS-2CCPALY9
CONTACT 17
FAILS OPEN

49X-2CCPAY9 RELAY
FAILS OPEN

1-2CCPAL9
CONTACT 2T
FAILS OPEN

METHOD OF

FAILURE DETECTICN
NN KRR RH NN RN KKK RN R

ANNUNCIATED IN
CONTRCL ROOM

PERIODIC TEST
PERIODIC TEST
PERIGDYIC TEST

INJDICATING LIGHT
IN CONTROL ROCHM

PERIGDIC TEST
PERIODIC TEST
PERIODIC TEST
PERICDIC TEST
PERIODIC TEST
PERIODIC TEST

ANNUNCIATED IN
CONTROL ROOM

PERIODIC TEST

EFFECY

*x**i**x*x*xxxixaxxﬁxxx*x*ﬁ*u:x**uxx

ON  SYSTEH

2CCP*MOV B5A CONTAINMENT ISULATION

VALVE OPEN

3A-25-21I5CA02 CONTACT T3 CLOSEDR

2CCP=IOV 5A

CXT SEAL-IN

HANUAL CONTACT CLOSED

2CCPxMOV 5A

CKT SEAL-IN

MANUAL CONTACT CLOSED

2CCP*MOV 5A
VALVE OPEN

2CCR¥HOV BA

VALVE OPEN

2CCP#MOV BA
VALVE QPEN

CCCP*MOV 5A
VALVE CF=N

2CCPENMOV SA
VALVE OPEN

2CCP¥MOV 5A
VALVE OFEN

2CCP*MCV 5A
VALVE CPEN

2CCFEXHNOV 5A
VALVE COFEN

2CCPRMOV SA
VALVE OPEN

CONTAINMENT

CONTAIKHENT

CONTAINMENT

CONTATMMERT

CONTAINMENT

CONTAINMENT

CONTAINMENT

CONTAINMENT

CCHTAINMENT

OR

CR

ISOLATION

ISULATICN

ISOLATION

ISOLATION

ISOLATION

ISOLATION

ISOLATION

ISOLATION

ISOLATION

.

-

REHARKS
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FTSK COMPONENT COMPONENT AND METHOD GF EFFECT CN  SYSTEH . OTHER _REMARKS
IDENTIFIER FAILURE MNODE FAILURE DETECTION .

RMHHHKIHIE  FENHMINANRK P 63636 38 N 963 3 3N 2 M FHHIN MM HNH KRR NIINNHMIIN PN NI MMM NN MMM IS M MM NMNMK NN ARRNNI IO R R R MM AN H RN AN N R KN KA K
9-1 -AR  J1916173 42C-2CCPA19 PERICDIC TEST 2CCPXHOV BA CONTAINMENT ISOLATION
CONTACT & * VALVE OPEN

FAILS OPEN

9-1 =AS  J1926171 49-2CCPALS ANNUNCIATED IN 2CCP#MOV 5A CONTAIRNMENT ISOLATIOH

‘ OVERLOAD PRESENT CONTROL ROOM VALVE OPEN

9-1 -AS J1935171 49-2CCPALY ANNUNCIATEd‘IN 2CCP*MOV BA CCNTAINMENT ISOLATION
N-C CONTACT CONTROL RGOM VALVE OPEN
FAILS OFEN

9-1 -X J2555173 42C-2CCPBLl9 RELAY  PERIODIC TEST 2CCPMOV 53 CONTAINMENT YSOLATION
FAILS OPEN VALVE OPEN

9-1 =X J2566172 420-2CCP319 INDICATING LIGHT 2CCP¥NOV 53 CONTAINMENT ISOLATION
RELAY ENERGIZED IN CCNTROL ROOM VALVE OP:N
BY A SHCRT

9-1 X J2576171 2CCFB19 575-115V ANNUNCIATED IN 2CCP*MOV 53 CONTAINMENT YSOLATION
TRANSFCRMER CONTROL ROOM VALVE OPEN
FAILURE

9-1 =X J2586171 2CCFB19 3A FUSE ARNUNCIATED IN 2CCPXMOV 53 CONTAINMENT ISOLATION .
FAILS OPEN CONTROL ROCH ALVE OPEN

9-1 -BN  J2606173 3A-26-21SCAG2 PERIODIC TEST 3A-26-21SCA02 CONYACT T1 CLOSED
CONTACT T1
FAILS CLOSED

9-1 =-BN  J2616173 420-2CCFB19 PERICDIC TEST 2CCPRHOV 5B CKT SEAL-IN OR
CCONTACT 5 MANUAL CONTACT CLOSED
FAILS CLOSED

9-1 -BN  J2626173 1-2CCPB19 PERIODIC TEST 2CCP*MOV 5B CKT SEAL-IN OR
CONTACT 2B MANUAL CONTACT CLOSED
FAILS CLOSED

9-1 -AZ J2636172 1-2CCPB19 INDICATING LIGHT 2CCPAMOV 5B CONTVAINNENT ISOLATICN
OPERATGR ERROR IN CONYROL ROCH VALVE OPEN

9-1 -AZ J2646173 420-2CCPBL1Y PERICDIC TEST 2CCP MOV 5B CONTAINMENT ISOLATICR
CONTACT 9 VALVE OFEN
FAILS OFEN

9-1 -AZ J2656173 33-2CCFB19 PERIODIC TEST 2CCP#MOV 5B CONTAINMENT ISOLATICN

CONTACT 15
FAILS OPEN

VALVE OPEN

é/:t//yl [FAILURE MODES AND EFFECTS ANALYSIS |
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FTSK COMPONENT  COMPONENT AND METHOD OF EFFECT  ON™ .SYSTEM COTHER  REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION noe ;
FHMMMMMMIME  WMNRFERNRNN E3.33333.83.33.33.8.8.0.3 RMNNHMMWNNNMWMMMM MMM MHMIMIEIEIE 633392633 3 I 5 I D38 3¢ I 36 36 N 1 6 38 736 30 36 3 3¢ 3 3¢ 36 6 3¢ 3 ¢ ;¢ *x*ai***xﬁ***gxxx***xx*xxx
9-1 =BA  J2666173  49X-2CCFB19 PERIODIC TEST 2CCPXMOV 5B CONTAINMENT ISOLATION
CONTACT 8 VALVE OPEN
FAILS OPEN
9-1 =AZ-  J2676173 3A-26-21ISCA02 PERIODIC TEST 2CCP¥MOV 5B CONTAINMENT ISOLATION
CONTACT R2 VALVE OPEN .
FAILS OPEN
9-1 -AZ J2686173°  TRS-2CCPB19 PERIODIC TEST 2CCPAMOV 58 CONTAINMENT ISOLATION
OVERTORRUE VALVE OPEN
‘- PRESENT .
9-1 -AZ  J2696173  TQS-2CCPB1S . PERIODIC TEST 2CCP*MOV 5B CONTAINMENT ISOLATION
T CONTACT 17 VALVE OFEN
FAILS OPEN
9-1 ~-BA  J2706171 49%X-2CCPB19 RELAY  ANNUNCIATED IN 2CCPXMOV 5B CONTAINMENT ISOLATION
) » FAILS OPEN CONTROL ROOM VALVE OPEN ]
9-1 -AZ J2716173 1-2CCPB19 PERIODIC TEST 2CCP¥MOV 5B CONTAINMENT ISOLATION
CONTACT 2T VALVE OPEN
FAILS OPEN ‘
9-1 =AZ J2726173  42C-2CCP319 PERIODIC YESY 2CCP*MOV 5B CONTAINMENT ISOLATION
CONTACT 8 VALVE OPEN
FAILS OPEN
9-1 -BA  J2736171 49-2CCFB1Y ANNUNCTIATED IN 2CCP*MOV 58 CCNTAINMENT ISOLATION
OVERLOAD PRESENT  CONTROL ROOM VALVE OPEN
9«1 =BA  J2746171 49-2CCPB19 ANNUNCIATED IN 2CCP¥MOV 5B CONTAINMENT YSOLATION
= N=C CONTACT CONTROL ROOM VALVE OPEN (
FAILS OPEN
9-1 -Q  J0026183  42C-2CCPNO3 RELAY  PERIODIC TEST 2CCPXMOV 265 CONTAINMENT ISOLATION
FAILS OPEN VALVE OPEN
9-1 -Q@  J0036182 420-2CCPNO3 INDICATING LIGHT 2CCP*MOV 265 CONTAINMENT ISOLATION
RELAY ENERGIZED IN CONTROL ROO VALVE OPEN
BY .A SHORT
9-1 =@  J00456181 LOSS OF ANNUNCIATED IN 2CCP*MOV 124 CONTAINMENT ISOLATION
9-1 =B 2EHSHMCC 103A CONTROL ROGHM VALVE OPEN
9-1 -S (GREEN) :
9-1 ~T
9-1 =N
9-1 =X .

~
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FTSK

2636 3626 3¢ 36 3¢ 3¢

9-1

9-1

9-1

9-1
9-1

9-1

9-1

9-1

9-1

9-1

9-1

-q

=-AC

-AB

~-AC

~AC
=AA

=AA

COHPONENT
IDENTIFIER
RNHNKNNKRR

J0056181

J0066181

J0076183

J0096183

J0116183

J0126183

J0136182

J0146183

J0156183

J0166183

J0176183

J0186183

J0196183

COMPONENT AND -
FATLURE MODE
FHIIIHRHKHH KK NN KK

2CCPNO3 575-115V
TRANSFORMER
FAILURE

2CCPNO3 3A FUSE
FAILS OPEN

420-2CCPNO3
CONTACT 5
FAILS CLOSED

3A-2-21ISCAC2
CONTACT T3
FAILS CLOSED

3-1-2CCPAO7
CONTACT R2

_ FAILS CLOSED

1-2CCFNO3
CONTACT 2B
FAILS CLOSED

1-2CCFNO3
OPERATOR ERROR

420-2CCPNO3
CONTACT 9
FAILS OPEN

33-2CCFNO3
CONTACT 15
FAILS OPEN

3A-2-21ISCA02
CONTACT R4
FAILS OPEN

TQS-2CCPNO3
OVERTORQUE
PRESENT

TQS-2CCPNO3
CONTACT 17
FAILS OPEN

1-2CCPNO3
CONTACT 2T
FAILS OPEN

HETHCD OF

FAILURE DETECTION

EFFECT CN  SYSTEM OTHER  REMARKS

FEENMNRRRRRNMNNIINMRNNIGE  NMHMINFOONIMNMRMNINNNNRNRMIIIGOORRH MMM NN RN ERN MM HRH U NN NNHK RN R

ANNUNCIATED IN
CONTROL ROCM

ANNUNCIATED IN
CONTROL ROOM

PERICDIC TEST
PERIODIC TEST
FERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOM

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

2CCP¥MOV 265 CONTAINMENT ISOLATION
VALVE OPEN

2CCP*MOV 265 CONTAXINMENT ISOLATION
VALVE QPEN

2CCP*NOV 265 CKT SEAL-IN OR
HANUAL CCNTACT CLOSED

3A-2~2ISCA02 CONTACT T3 CLOSED

3-1-2CCPAG7 MANUAL INIT CONTACT R2
CLOSED

2CCPXMOV 265 CKT SEAL-IN OR
MANVUAL CONTACT CLOSED

2CCPXMOV 265 CONTAINMENT ISOLATION
VALVE OPEN

2CCP*MOV 265 CONTAINMENT ISOLATION
VALVE OPEN

2CCPXHOV 265 CONTAINMENT ISOLATION
VALVE OPEN

2CCPRMOV 2565 CONTAINHENf’ISOLATION
VALVE OPEN

2CCP»MOV 265 CONTAINMENY ISOLATION
VALVE OPEN

2CCP*MOV 265 CONTAINMENT ISOLATION
VALVE OPEN .

CCCPXNOV 265 CONTAINMENT YSOLATION
VALVE OPEN

-
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FTSK -

FEI I I 3 IR

9-1

9-1

9-1

9-1

9-1

e

9-1

9-1

9-1

9-1

9-1

9-1

=AA

~-BB

-EB

COMFONENT
IDENTIFIER
R K HH KRN K

J0206183

J0216183

J0226183

J0236181

J0246181

J0256181

J0826193

J0836192

J0846191

J0856191

J0866193

J0876193

J0886193

COMPONENT AND
FAILURE MODE
NI N KN K N KK

42C-2CCPNO3
CONTACT 8
FAILS OPEN

3-2CCPNO3
CONTACT T3
FAILS OPEN

49X-2CCPNO3
CONTACT &
FAILS OPEN

49X-2CCPNO3 RELAY
FAILS OPEN

49-2CCPNO3
OVERLOAD PRESENT

49-2CCPNO3
H-C CONTACT
FAILS OP:EN

42C-2CCPNO5 RELAY
FAILS OPEN

420-2CCPNO5
RELAY EMERGIZED
BY A SHORT

2CCPNO5 575-115V
TRANSFORMER
FAILURE

2CCFNO5 3A FUSE
FAILS OPEN

420-2CCFNO5
CONTACT &
FAILS CLOSED

33-21-215CB02
CONTACT T3
FAILS CLOSED

3-1~2CCPBO7
CONTACT R
FAILS CLOSED

HETHOD OF

FAILURE DETECTION
FHMNIGEHNNNNRNHINNMRNKRNNE  HRIEWHHNMIIOFNNINMI R MR FHNNNKERNRHINH  FNMHNHKNMINNN MK NN RAXN NN KN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IN
CCNTROL ROCM

XUNCIATED IN
CCNTROL ROOM

ANNUNCYATED IN
CONTROL ROGM
PERIODIC TEST

INDICATING LIGHT

IN CONTROL ROCM

¥

ANKUNCIATED IN
CONTROL ROOM

ANKUNCIATED IN
CGNTROL RCOM

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

EFFECT ON  SYSTEM

2CCP*MOV 265 CONTAINMENT
VALVE OPEN

2CCPXNOV 265 CONTAIRMENT
VALVE OPEN

2CCP*MOV 265 CONTAINMENT
VALVE OPZN

2CCPxMOV 265 CCNTAINMENT
VALVE OFEN

2CCP®MOV 265 CCNTAINMENT
VALVE OPEN

2CCPRNMCV 265 CONTAINMENT
VALVE OPEN
2CCPXNOV 122 CONTAINMENT
VALVE OPEN

2CCP*MOV 122 CONTAINMENT
VALVE OFEN

. 2CCP*HNOV 122 CONTAINHENT

VALVE OPEN

2CCPxHOV 122 CONTAINMENT
VALVE OPEN

2CCP¥NOV 122 CKT SEAL-IN
HANUAL CONTACT CLOSED

3B-21-2ISCEC2 CONTACT T3

ISCLATICH

ISOLATION

ISOLATION

ISCLATICN

ISOLATION

ISOLATICHN

ISOLATICN

ISOLATION

ISOLATION

ISOLATION

OR

CLOSED

3-1-2CCFB07 MANUAL INIT CONTACT Rl

CLGSED

OTHER

REMNARKS
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FTSK  CCHPONENT
IDENTIFIER
FEHICGEIEIMHIE I I I3 M 3
9-1 -N  J0896193
9-1 -N  J0906192
9-1 =K
9-1 =K J0916193
9-1 K J0926193
9-1 K J0936193
9-1 -M  J0$46193
9-1 -M  J0956193
9-1 =K  J0966193
9-1 -K  J0976193
9-1 =K  J0986193
9-1 -BE  J1005193
9-1 -BE  J1056191
9-1 -BE  J1086191

COMFONENT AND
FATLURE MCDE
I N NICKH A} 3K

1-2CCFNOS
CONTACT 28
FAILS CLOSED

1-2CCFNG5
OPERATCR ERRCR

420-2CCPNO5
CONTACT 9
FAILS OPEN

33-2CCPNRCS
CCNTACT 15
FAILS OPEN

3B-21-21ISCB02
CONTACT R2
FAILS OPEN

TQS-2CCFNO5
OVERTORQUE
FRESENT

TQRS-2CCPNO5
CCRTACT 17
FAILS OPFEN

1-2CCFRO5
CONTACT 2T
FAILS OPEN

42C-2CCPNO5S
CONTACT &
FAILS CPEN

3-2CCFBO7
CONTACT T4
FAILS OPEN

49X~-2CCFNOS
CONTACT 8
FAILS OPEN

49X-2CCENOS RELAY
FAILS OREN

49-2CCPNO5
OVERLOAD PRESENT

METHOD OF
FAILURE DETECTICN
XUERENRNNENRRRRRNNANNERH  NHNRRNHNNMNANEHRRNNANHNHNRNS RN HRRUNFR RN NN NN R NN R

EFFECT ON  SYSTEM OTHER  REMARKS

PERIODIC TEST

PERIOBIC TYEST

PERICDIC TEST

2CCF#HOV 122 CKXT SEAL-IH CR

2CCPRMOV 122

VALVE OPEN

2CCPxNOV 122
VALVE OPEN

HANUAL CONTACT CLOSED

CONTAINMENT

INDICATING LIGHT CONTAINMENT ISOLATION
IN CCNTROL ROGH VALVE OPEN

PERIODIC TEST 2CCPRMOV 122 CONTAINMENT ISCLATION
VALVE OPEN

PERIODIC TEST 2CCPxHOV 122 CONTAINMEMT ISOLATICH

VALVE OFEN -

PERIODIC TEST CCCP¥MOV 122 CONTAIRMENT ISOLATION
VALVE OPEN

' PERIODIC TEST 2CCPxMIV 122 CONTAINMENT ISOLAVICN
) VALVE OPEN

-PERIODIC TEST 2CCP=MOV 122 CONTAXYNMENT ISOLATICN
VALVE GPEN

PERIODIC TEST 2CCPNMOV 122 CTHTAINMENT XSOLAYICHN
VALVE OF:N

PERICDIC TEST 2CCP*HMCV 122 CONTAINMENT ISCLATION

2CCPRMOV 122 CONTAINMENT ISOLATICN
VALVE OFEN
ARNURCIATED IN 2CCPXMOV 122 CONTAINMERT ISOLATICHN
CONTROL RGO VALVE OPEN
ANNUNCIATED IN 2CCPXHOV 122 CONTAINMENT ISOLATICH

CONTROL ROOM

VALVE OFEN

é/hsyﬁv |FAILURE MOTES AND EFFECTS ANALYSIS |
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FTSK CGHPONENT CCHFONENT AND METHOD OF EFFECT ON  SYSTEN ’ OTHER  RENARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION
HKHRMIEMRHN  HRMERRKRRX B3 I3 30 H M N MM RN KIEN HRMMHHENNBNNMENNMNRANMRNRER  HEMIEIERM RN EHNIOERN R RNEMNMNRNHMRPNNRNNIENR RN N R NN R NR AR AR KN KK
9-1 -BE  J1096191 49-2CCFNO5 ANNUNCIATED IN 2CCP%MOV 122 CONTAIRMENT ISOLATICN
N-C CONTACT CONTROL ROCM VALVE OPER
FAILS OPEN
9-1 ~-R J1326213 42C-2CCFA20 RELAY  PERICDIC TEST 2CCP*MOV 93A CONTAINMENT ISOLATVION
FAILS OPEN VALVE OPEN
9-1 -R J1336212 420-~2CCPA20 INDICATING LIGHT 2CCP%HOV 9%A CONTAINMENT ISOLATION
RELAY ENERGIZED IN CONTROL ROOH VALVE OPEN
BY A SHORT
9-1 -R J1346211 2CCPA20 575-115V ANNUNCIATED IN SCCP*MIV 9%A CONTAINMENT ISOLATICN
TRANSFORMER CONTROL ROOM VALVE OPEN
FAILURE
9-1 -R J1356211 2CCPA20 3A FUSE ANNUNCIATED IN _2CCPHMNOV $4A CORTAIRMERT YXSOLATICH
FAILS OPEN CONTROL RCOM - VALVE CPEN
9-1 -B6  J1376213 36-26-215CB02 PERIODIC TEST 38-26~21ISCB02 COMTACT Tl CLCSED
CONTACT T -
FAILS CLOSED
9-1 -B6  J1386213 420-2CCPARO PERIODIC TEST 2CCP*MNOV $4A CKT SEAL-IN OR
CONTACT 5 MANUAL CONTACT CLOSED
FAILS CLOSED
9-1 -B6  J1396213 1-2CCPACZO PERIODIC TEST 2CCPXMOV 99A CKT SEAL-IN OR -
CONTACT 2B MANUAL CCNTACT CLOSED «
FAILS CLOSED )
9-1 ;BG J1406212 1-2CCPA20 INDICATING LIGHT 2CCPXMOV 94A CCNTATINMENT ISOLATION
9-1 -AH OPERATOR ERROR IN CONTROL ROCM VALVE OPEN
9-1 -AM  J1416213 420-2CCPA20 PERICDIC TEST 2CCP%MOV 9%A CONTAINMENT ISGLATION
CCONTACT 9 VALVE OPEN ;
FAILS OPEN
9-1 =AM J1426213 33-2CCPA20 PERIODIC TEST 2CCPXMOV 9%A CONTAINMENT ISCLATION
CONTACT 15 VALVE OPER
FAILS OFEN -
9-1 -AN  J1436213 45X-2CCPA20 PERIODIC TEST 2CCP*MOV S4A CCNTAINMENT ISOLATION
) CCONTACT 8 VALVE CPEN
FAILS OPEN
9-1 =AM  J1446213 3B-26-215CB02 PERICDIC TEST 2CCP¥NOV 94A CONTAINMENT ISOLATION

CONTACT R2

- FAILS OPEN

VALVE OPEN
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FTSK

FIHHHNHN

9-1

9-1

9-1

9-1

9-1

9-1

-AM

-V

COMPONENT
IDENTIFIER
FHRENRKHK KR

J1456213
J1466213

J1476211

J1486213
J1496213

J1506211

J1516211

J2156213

J21é66212
J2176211

J2l86211

J2196213

J2206213

COMPCNENT AND
FAILURE MODE
FEHK RN HHHMN KK MM

TQS-2CCPA20
OVERTORQUE
PRESENT

TQS-2CCPA20
CONTACT 17
FAILS OPEN

49X-2CCPA20 RELAY
FAILS OPEN

1-2CCPA20
CONTACT 2T
FAILS OPEN

42C-2CCPAZO
CONTACT 8
FAILS OPEN

49-2CCPA20
OVERLOAD PRESENT

49-2CCPA20 -
N-C CONTACT
FAILS OPEN

42C-2CCPB20 RELAY
FAILS CPEN

420-2CCPB20
RELAY ENZRGIZED
BY A SHORT

2CCFB20 575-115V
TRANSFORMER
FAILURE

2CCFB20 3A FUSE
FAILS OPEN

3B-26-215CB02
CONTACT T3
FAILS CLOSED

420-2CCPB20
CONTACT 5
FAILS CLOSED

.....

METHOD OF EFFECT ON ' SYSTEM THER  REMARKS

FAILURE DETECTION o
HRHRRINHHURMHHNFNHNRNNNMN  FOENIHMNINNNHRM R KRR RN HIIOOOORMNNRN RN MR K ERRHAK RN HANN

PERIODIC TEST T 2CCP¥MOV 94A CONTAIKMENT ISOLATIGN
’ VALVE OPEN
PERIODIC TEST ZCCP*HOV 94A CONTAINMENT ISOLATION
VALVE OPEN :
- ANNUNCIATED IN 2CCP¥HMOV 94A CONTAINMENT ISOLATICN
CONTROL ROOM VALVE OPEN
PERIODIC TEST 2CCPMOV 94A CONTAINMENT ISOLATION -

VALVE OPERN

PERICDIC TEST 2CCP¥MOV S4A CONTAINMENT ISOLATION *
VALVE OPEN '

ANNUNCIATED IN 2CCP*HNOV $4A CONTAINMENT ISOLAYTION

CONTROL ROOM VALVE OPEN

ANNUNCIATED IN 2CCP*MOV $4A CONTAINMENT ISOLATICN

CONTROL RCOM VALVE OPEN

PERIODIC TEST 2CCPXMOV 94B CONTAINMENT ISOLATICN
VALVE OPEN

INDICATING LIGHT 2CCPRNMOV 948 CONTAINMENT ISOLATION

IR CONTROL ROCH VALVE OPEN

ANNUNCIATED IN " 2ccPxtiov 948 CONTAINMENT XSCLATICH

CONTROL ROOM VALVE OPEN . . :

ANNUNCIATED IN 2CCPXMOV 94B CCNTAINMENT ISOLATION

CONTROL ROOM VALVE OPEN

PERIODIC TEST 3B-26-2ISCB02 CONTACT T3 CLOSED

PERIODIC TEST 2CCPXHOV 94B CKT SEAL-IN OR
. MANUAL CONTACT CLOSED

“
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FTSK CCHFORENT COMPONENT AND METHOD OF EFFECT CN  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION

MMM IR NI NH X b33 33833333233 RHHRNRNNRANMIEHRMNRRERNMMEN W RN NN IRFH RN R KON NN IGOR RN HRNINNE WM N NN MRRE NN KN RER NN NIHH 2

9-1 -BL  J2216213 1-2CCPB20 PERIODIC TEST 2CCP#NOV 948 CKT SEAL-IN OR
CONTACT 2B MAKUAL CONTACT CLOSED
FAILS CLOSED

9-1 -BL  J2226212 1-2CCFB20 INDICATING LIGHT 2CCPRMOV 9B CONTAIMMENT ISOLATYION

9-1 <AV OPERATOR ERROR IN CONTROL ROOH VALVE OPEN

9-1 -AV  J2236213 420-2CCPB20 PERIODIC TEST 2CCFXMOV 94B CONTAINMENT ISOLATION
CONTACT 9 VALVE OPEN
FAILS OPEN

9-1 -AV  J2246213 33-2CCP320 PERICOIC TEST 2CCPRMOV 94B CONTVAINMENT ISOLATION
CONTACT 15 VALVE OREN
FAILS OPEN

9-1 -AH  J2256213 49X-2CCFB20 PERIODIC TEST 2CCP=MOV 94B CONTAINMENT ISOLATION
CONTACT 8 VALVE OFEN
FAILS OPEN

9-1 -AV  J2266213 3B-26-215CB02 PERIOIIC TEST éCCP*HOV 958 CONTAINMENT ISOLATICN
CONTACT R4 VALVE OPER
FAILS OPEN

9-1 <AV J2276213 TQS-2CCPB20. PERIODIC.TEST 2CCPXHOY 93E CCONTAIMMMENT ISOLATION
OVERTORQUE VALVE OPEN
FRESENT

9-1 -AV  J2286213 TQS-2CCPB20 PERIODIC TEST CCCPNNOY 943 CONTAINMENT ISOLATICH
CONTACT 17 VALVE CFEN
FAILS OPeN

9-1 -AR  J2296211 49X-2CCF320 RELAY  ANNUNCIATED IN 2CCP=NOV 948 CONTAINMENT ISOLATICN
FAILS OPEN CONTROL ROCHM VALVE OPEN

9-1 <AV J2306213 1-2CCPB20 PERICDIC TEST 2CCPXOV 94B CONTAINMENT ISOLATION
CONTACT 2T VALVE OPEN
FAILS OFEN

9-1 -AV  J2316213 42C-2CCPB20 PERIODIC TEST 2CCP*MOV 943 CONTAINNMENT ISOLATION
CONTACT & VALVE OPREN
FAILS OPEN

9-1 -AN  J2326211 49-2CCPB20 ANNUNCIATED IN 2CCP¥MOYV 948 CONTAINMENT ISOLATICN
OVERLOAD FRESENT CONTROL ROOM VALVE OPEN

9-1 -Al  J2336211 49-2CCPB20 ANNUNCIATED IN 2CCPXMOV 94B CONTAXNMENT XSOLATION
N-C CONTACT CCNTROL ROOM VALVE OPEN
FAILS OPEN
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FTSK COMPONENT
IDENTIFIER
FIIMINRN  HRNRKHNRN

CCMPONENT AND
FAILURE MCDE
N A RHH IR KR NN

METHOD OF
FATILURE DETECTION
MK MRKRNNNKRNNNANERNRER  MOOCHOOOODEE RN DR RN I RINNANRMERE IR RNFRN X N IR HH R NK NN NN A

EFFECT ON  SYSTEM OTHER  REMARKS

9-1 -P J0576223 42C-2CCPN13 RELAY  PERICDIC TEST 2CCPxNOV 273 CONTAINMENT ISOLATION
FAILS OPEN VALVE CPEN

9-1 -P J0586223 420-2CCPN13 PERIODIC TEST 2CCPXMOV 273 CCHNTAINMENT ISOLATION
RELAY ENERGIZED VALVE GPEN
BY A SHCRT

9-1 -P J0596221 LOSS OF ANNUNCIATED IN 2CCPXMOV 122 CONTAINMENY XISOLATICH

9-1 -E QEHS*MCC 3038 CONTROL ROOM VALVE OPEN

9-1 -R (YELLOW)

§-1 -U

9-1 -V

9-1 =Y

9-1 -P Jo6e6221 2CCPN13 575-115V ARNUNCIATED IN 2CCPxMOV 273 CONTAINNENT XISOLATION
TRANSFORMER CONTROL ROOM VALVE OP:ZN -
FAILURE .

9-1 -P J0616221 2CCPN13 3A FUSE ANNUNCIATED IN SCCPRMOV 273 CONTAINMENT ISOLATION-
FAILS OPEN CCHTROL ROCH VALVE CFzH

9-1 -AH  J0626223 420-2CCPN13 PERIODIC TEST 2CCP*HOV 273 CKT SEAL-IN CR
CCNTACT 5 MANUAL CONTACT CLesED
FAILS CLOSED -

9-1 -AH  J0646223 38-21-21SCB0O2 PERICDIC TEST 38-21-2I5CB02 CONTACY T) CLOSED
CONTACT T1
FAILS CLOSED

9-1 -AG  J0666223 3-1-2CCP507 PERIODIC TEST 3-1-2CCP307 MANUAL INIT COHTACT R2
CONTACT R2 CLOSED
FAILS CLOSED

9-1 -AH  J0676223 1-2CCPN13 PERICDIC TEST 2CCPxMOVY 273 CKT SEAL-IN OR

. CONTACT 28 MANUAL CONTACT CLOSED

FAILS CLOSED

9-1 -AH  J0686222 1-2CCPN13 INDICATING LYGHT 2CCPRHOV 273 CONTAINMENT ISOLATION

9-1 -AF OPERATOR ERRCR IN CONTROL ROOM VALVE CPEN

9-1 -AE J0696E23 %20-2CCEN13 PERIODIC TEST CCCPXHOV 273 CONTAINMENT ISOLATION
CONTACT 9 VALVE OPREN
FAILS OPEN

9-1 -AE  J0706223  33-2CCFN13 PERIODIC TEST 2CCP=MOV 273 CONTVAINMEHT ISOLATION
CONTACT 15 VALVE OPEN
FAILS OPEN

6/.2‘//;,?! |FATLURE MGDES AND EFFECTS ANALYSIS |
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SSIEIEIHIEI N I KI5 56 360 3 IEIEH I HIEI KNI I K I K I K KWK 33K 5 HTH NI NN I3 K KK KN HI XK HRH KNI NI HHH R IO HRRR NI X HAXNARHAHUNARRR
FTSK COMPONENT COMPONENT AND METHCD OF EFFECT ON  SYSTEM OTHER  REMARKS

FAILS OPEN

PERIODIC TEST

IDENTIFIER  FAILURE MODE FAILURE DETECTION

HIHKIHMHNME N RIERWHNN T 3 IR I ;R K K TN MMM NN NI EM MMM MNNN NN HNEM M IINH N IIOERNHMRIDVORNMERMNMRNN  NNFIORN MMM NN AN NHRRH NN R

9-1 -AE  J0716223  3B-21-2ISCBO2 PERIODIC TEST 2CCPXMOV 273 CONTAINMENT ISOLATICN
CONTACT Ré VALVE OPEN
FAILS OPEN

9-1 -AE  J0726223  TQS-2CCPNL3 PERIODIC TEST 2CCPXNOV 275 CONTAIRMENT ISOLATION
OVERTORQUE VALVE OFEN
PRESENT -

9-1 -AE  JO0736223  TQS-2CCFN13 PERIODIC TEST 2CCPXMOV 273 CONTAINMENT ISOLATIGN
CONTACT 17 VALVE OPEN
FAILS OFEN

9-1 -AF  J0746223  1-2CCPN13 PERIODIC TEST 2CCPHHOV 273 CONTAINMENT ISOLATICH
CONTACT 2T VALVE OPEN
FAILS OPEN

9-1 -AF  JO756223  42C-2CCPN13 PERIODIC TEST 2CCPXMOV 273 CONTAINMENT ISOLATION
CONTACT 8 VALVE OPEN
FAILS OPEN '

9-1 -AF  JO766223  3-2CCPB07 PERIODIC TEST 2CCPXHOV 273 CONTAINMENT ISOLATION
CONTACT T3 VALVE OPEN
FAILS OPEN )

9-1 -BD  JO776223  49X-2CCPN13 PERIODIC TEST 2CCPXHOV 273 CONTAINMENT ISOLATION
CONTACT 8 VALVE OFEN .
FAILS OFEN

91 -BD  JO786221  &9X-2CCFN13 RELAY  ANNUNCIATED IN 2CCPXHOV 273 CONTAINMENT ISOLATION
FAILS OPEN CONTROL ROO VALVE OPEN :

9-1 -BD  JO796221  49-2CCEN13 ANNUNCIATED IN 2CCPXMOV 273 CONTAINMENT ISCLATION
OVERLOAD PRESENT  CONTROL ROOH VALVE OPEN

9-1 -BD  J0806221  49-2CCPN13 ANNUNCIATED IN 2CCPXHOV 273 CONTAINMENT ISOLATION
N-C CONTACT ' CONTROL ROOM VALVE OPEN
FAILS OPEN

9-1 -AB  J0107073  3-1-2CCPAO7 RELAY  PERIODIC TEST 3-1-2CCPAO7 MARUAL IMIT CONTACT Rl
FAILS OPEN CLOSED

‘9-1 -AA  JOG57073  2CCPAO7 RELAY PERIODIC TEST 2CCPXMOV 126 CONTAINMENT ISOLATION
FAILS OPEN VALVE OPEN

9-1 -AD  J0477071  LOSS OF ANNUNCIATED IN 2CCPXHOV 124 CONTAINMENT ISOLATION
2SCH¥PNL 101A CONTROL ROOM VALVE OPEN
(GREEN)

9-1 -AD  J0487073  2CCPAO7 3A FUSE 2CCPHHOV 124 CONTAINMENT ISOLATION

VALVE CFEN

4%‘:97%1 IFAILURE NODES AND EFFECTS ANALYSIS
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I I NI NN NI NI WA NN K NN H I K NIEIENI MM HH I MK HH NN R KN RO R NI NINIENNRF NN NRHRN MK HITN N NN N 5D X P 26260 36 36 N0 054 58 M D 5 N3 3 00 MO 26 3056 2656 M I M N N340
FTSK

FEIER IR A N

9-1

9-1

9-1

9-1

9-1

~AD

-AF

~AJ

=AJ

~AJ

-AJ

COMFCNENT
IDENTIFIER
XEHRNNHNNK

J0497073
J0507073 |

JO527072

J0537073

J0657073
J0997073

J1017071

J1027073

J1037073

x
»

J1047073

J1067072

J1077073

COMFONENT AND
FAILURE MODE
FRMRHHR KM NN WH K

1-2CCPAD7
CONTACT B
FAILS OPEN

3-2CCRAO7
CONTACT T2
AILS OPEN

1-2CCPAD7
OPERATOR ERROR

1-2CCPAO7
CONTACT A
FAILS OPEN

3-1-2CCPB07 RELAY
FAILS OPEN

2CCFBO7 RELAY
FAILS OPEN

LOSS OF
2SCH*PNL 301B
(YELLOX)

2CCF307 3A FUSE
FAILS OPEH

1-2CCP307
CONTACT B
FAILS OPEN

3-2CCP307
CONTACT T1
FAILS OPEN

1-2CCPBC7
OFERATOR ERRCR

1-2CCFBO7
CONTACT A
FAILS OPEN

METHOD OF

FAILURE DETECTION

3

EFFECT ON  SYSTIM

OTHER

REMARKS

FRMNMHNNIHBRNRMANRKRRRRENN MGG MNERNN KN RINFRRNIRRERHNNRNE HRENRURRRB VA ERRAREHRRNANNR

PERICDIC TEST

PERICDIC TEST

INDICATING LIGHT
IN CONTROL ROCM

PERIODIC TEST

PERIOLIC TEST

PERIODIC TEST

ANNUNCTIATED IN
CCNTROL ROOM

PERICDIC TEST

PERICDIC TEST

PERICDIC TEST

INDICATING LIGHT
IN CONTROL ROCM

PERIODIC TEST

2CCPxXMOV 124 CCNTAINMENT ISOLATION
VALVE OPZN

2CCP*MOV 124 CONTAIRNENT ISOLATION
VALVE OFEN

2CCPXHOV 124 CONYAYNMENT ISOLATION
VALVE OFEN

2CCPXHOV 3124 CONTAINMENT ISOLAYION
VALVE OPEN

3-1-2CCFB07 MANUAL INIT CCNTACT Rl
CLOSED

2CCPXMOV 122 CONTAINMZINT ISOLATION
VALVE OPEN

2CCP*MOV 122 CONTAINMENT ISOLATICN
VALVE OPEN

2CCPXMOV 122 CCNTAINMENT ISOLATION
VALVE OFEN

2CCP*MOV 122 CONTAINMENT ISOLATION
VALVE OFEN

2CCP#MOV 122 CONTAINMENT XSOLATION
VALVE OPEN

2CCP*MOV 122 CONTAINMENT ISOLATICN
VALVE OPEN

2CCPXMOV 122 CONTAINMENT XSOLATICH
VALVE OPEN

Gfay/3t

%
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FTSK
MK KN W

9-10-E
9-10-E

9-10-H
9-10-X
9-10-C
9-10-C

9-10-L
9-10-L
9-10-L
9-10-1,
9-10-L
9-10-L
9-10-G
9-10-6

9-10-6

COHPONENT
IDENTIFIER
938 36 36 36 3¢ 3¢ 3
DOOSCCP3
D010CCP3

D69OHCS3

EQOLHCS3

DOO01SKP3

0002SKP3

&

B0O3SKP3

DOOQSHP3

DOOSSHP3

DO0ESKP3

DOO7SKHP3

D008SHP3

DO011SKP3

DO012SHP3

DO13SKP3

COHPOHENT AND
FAILURE MODE
09 M58 2 K K

2CCPxRV 68A
FAILS OPEN

2CCPxRV 64B
FAILS OPEN

2HCSxSOV10A
HECHANICALLY
FAILS CLOSE

2HCSxSJV 108
HECHANICALLY
FAILS CLOSE

CSHP*PV 5GA
FAILS TO
MODULATE (CLOSE)

25KPxPV 54B
FAILS TO
MODULATE (CLOSE)

SSKPXRVY GéA
FAILS OPEN

2SKPXRVX QéA
FAILS OPEN

2SKPXAOV 97A
CLOSE

2SKPxAOV 978
CLOSE

2SKRPxRVX 44B
FAILS OPEN

CSWPxRVY Q4B
FAILS OPEN

2SHPXRV 384
FAILS OPEN

25KPxHOV 33A
CLOSE

2SHPXHOV 90A
CLOSE

HETHOD OF

FAILURE

DETECTION

936 36 36 3 36 36 36 J6 36 6 3 I I I 3 3 6 W N I 36 I IE I I I I 3 I 36 36 3 I I 3 E W I W I I FE I W I I I I T He I I I I I HE I I I I IE W I I I I I I D FE I I I I I FE D 6 I I I 3 D DI I W I I I I D DI W I I I FE D 3 I I I 3 I 2 3 36 3 D W I I I 36 I I 3 I 3 I I 3¢ 3 3 3

EFFECT ON  SYSTEM OTHER  REHARKS

3663 3 36 3 I IEI I IEIE TN IEMIEIEIE  IEIEFEICIEH I I IE I I I I JE I D 936 23K I I I I I I IEIIEIEIEI I IEHE I I M I I HE I 3 3 I K FE I 3 I 3¢ 3

PERIODIC TEST
PERIODIC TEST

PERIODIC TEST
PERIODIC TEST
PER;ODIC TEST
PERIOOIS TEST

PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST

PERICDIC TEST

«

LOSS OF DIV I SERVICE RATER
TO SPENT FUEL PCOL RT EXCHANGER

LOSS OF DIV II SERVICE HATER
TO SPENT FUEL POOL HT EXCHANGER

LOSS OF DIV I SERVICE HATER
TO DBA HYDROGEN RECCH3INER SYS

LOSS OF DIV II SERVICE RATER
TO DBA HYDROGEN RECONBINER SYS

LOSS OF DIV I SERVICE RATER
TO RHS PUMP SEAL COCLERS

LOSS OF DIV. II SERVICE RATER
TO RHS PUMP SEAL CCOLERS

LOSS OF DIV I SERVICE HATER .
TO REACTOR' BLDG RECIRC CLG COIL

LOSS OF DIV I SERVICE HATER
~ TO REACTOR BLDG RECIRC CLG COIL

LOSS OF DIV I SERVICE KATER *
TO REACTOR BLDG RECIRC CLG COIL

LOSS OF DIV II SERVICE KATER
TO REACTOR BLDG RECIRC CLG COIL

LOSS OF DIV II SERVICE HATER
TO REACTOR BLDG RECIRC CLG COIL

LOSS OF DIV II SERVICE HATER
TO REACTOR BLDG RECIRC CLG COIL

L0SS OF DIV X SERVICE RATER TO RHR
HEAT EXCHANGER

LOSS OF DIV XI"SERVICE HATER TO RHR
HEAT EXCHANGER

LOSS OF DIV I SERVICE HATER TO RHR
HEAT EXCHANGER

-
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FISK  CCMPONENT  COMPONENT AND METHOD OF ) EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER  FAILURE MOCE FAILURE DETECTION
HKMWMMMII  JNIII MR NN 3363696 3696 36 I W I NN N WKW P66 26399656 IE W I I NI IEICIEIEIE I FEIEIEIE I IEIE I DE I 36 DI 6 6 I3 IEDEIEI I UEICIEIEI I I I IEIEIEN I I I NI I I I I I I I I I W
9-10-G  DOI4SHP3  2SKPxHOV 908 PERIODIC TEST LOSS OF DIV II SERVICE HATER TO RHR
CLOSE HEAT EXCHANGER
9-10-G  DOISSKP3  2SHPxMOV 338 PERIODIC TEST LOSS OF DIV II SERVICE HATER TO RHR
CLOSE HEAT EXCHANGER
9-10-G  DO16SKP3  2SKPsRB 388 FAILS  PERIODIC TEST LOSS OF DIV II SERVICE HATER TG RHR
OPEN HEAT EXCHANGER )
9-10-H  DO17SWP3  2SKPwRV 27A PERIODIC TEST 2EGSXEGL LOSS OF DSL ENS
FAILS OPEN CLG HIR FLOA
9-10-H  DO1BSHP3  2SHPxV 76A PERIODIC TEST 2EGSXEGL LOSS OF DSL'ENG
FAILS CLOSED ‘ CLS WIR FLOW )
9-10-R  DO19SKP3  2SHP¥RV 278 PERIODIC TEST 2EGSEG3 LOSS OF DSL ENG
FAILS OPEN CLG HTR FLOW
9-10-R  DO20SKP3  2SiPxV 768 ~ PERIODIC TEST CEGSXEG3 LOSS OF DSL ENG
FAILS CLOSE CLG HTR FLOH :
9-10-AE  DO2ISHP3  25HPxV 260 PERIODIC TEST 2EGSXEG2 LOSS OF DIV I
FAILS CLOSE SERVICE HATER
9-10-AE  DO22SKP3  2SHP¥RV 518, PERICDIC TEST 2EGSKEG2 LOSS OF DSL ENG
9-10-AH FAILS OPEN CLG HIR FLOW
9-10-AH  DO23SHP3  2SHPRV 259 PERIODIC TEST 2EGS¥EG2 LOSS OF DIV IX
FAILS CLOSE SERVICE HATER
9-10-AH  DO25SHP3  2SWPwV 754 " PERIODIC TEST HONE
. - FAILS CLOSE ) .
9-10-AH DO26SHP3  2SHP¥V 758 PERIODIC TEST NOXNE
FAILS CLOSE .
9-10-F  DO2ISHP3  2SKPxV 219A PERIODIC TEST LOSS OF DIV I SERVICE HATER
CONDENSER SHP TO MAIN CONTROL ROOM CHILLERS

INLET CHR VALVE
FAILS CLOSED

- "

9-10-F DO28SHP3 25!PxTV 354 PERICDIC TEST LOSS OF DIV I SERVICE HATER
SWP OUTLET VALVE TO MAIN CONTROL ROJH CHILLERS
FAILS TO HCDULATE '

9-10-F D029SHP3 251PxNOV 67A PERIODIC TEST LOSS OF DIV X SERVICE WATER

CONDENSER ShP TO HAIN CONTROL ROOH CHILLERS
INLET VALVE CLOSE '

12.114ISAFAILURE HODES AND EFFECTS ANALYSIS |
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36363696 363636 JE 36 I6 36 96 36 3 I 36 36 26 3k 3¢ I 36 36 T 76 26 I 36 36 36 36 J 2 363 IE I I 7 B g =% XK I DI I I6 HE I I I3 I 36 HE I 26 I HE I I HEIE DN 36 DE I I FE I D E I IE JEIE 36 JE I IE 36 3 I HEIE V6 I HE I I I W I I D I IE I I D3 30 3062 6 3K 206K I A

FTSK
2 HH KW

9-10-Q
9-10-Q

9-10-Q

9-~10-F

9-10-F

9-10-F

9-10-Q

9-10-Q

9-10-Q

9-10-M

9-10-4

COMPOMENT
IDENTIFIER
3836 96 366 3 3 4 3¢

DO30SHP3

DO31SKHP3

DO32SHP3

DO33SkP3

DO34SHP3

DO35SHP3

DO36SKP3

DO37SHP3

DO38SKP3

DO39SHP3

D03OSHP3

CCHPONENT AND
FAILURE HCDT
9636 36363636 36 3 930 0 260 M

2SHP#HOV 67B
CCNDENSER SHP
INLET VALVE CLOSE

2SHPXTV 358
SWP OUTLET VALVE
FAILS TO MODULATE

<HPxV 2198
CCHDENSER Shp
IKLET CHK VALVE
FAILS CLOSED

2SKP%RV 58A
COXDENSER OUTLET
RELIEF VALVE
FAILS OPEN

2SHPxV 240A
CORD RECIRC pPUNP
DISCH CHK VALVE
FAILS CLOSED

2SHPxP 2A

"CCNDENSER”

RECIRC PUIP
INCPERATIVE

25KkPxRV 588
CONDENSER OUTLET
RELIEF VALVE
FAILS OPEN

2SHPxV 2408

CCXD RECIAC PUNMP
DISCH CHK VALVE
FAILS CLOSED

251P=P2B
CCNDENSER
RECIRC PUMP
INCPERATIVE

CHVPUC 1A
LOSS OF CCOLING

RATER

2HVPxUC 1B
LOSS OF COOLING
HATER

HETHOD OF EFFECT OW  SYSTEM OTHER  REUARKS
FAILURE DETECTION .

9636 26 28 36 30 2 I I 26 JE 266N I IEN W IEIEIE DD D IE I 2 IEIEIC I DD 6 IE I I IEI DI I MK IEI NI IEIEIETE  EI I D DD 90N 08I KUK W

PERICDIC TEST LO3S OF DIV II SERVICE HATER
TO MAIN CONTROL ROCH CHILLERS

PERIODIC TEST LOSS OF DIV II SERVICE HATER
TO MAIN CONTRCL ROOM CHILLERS

PERIODIC TEST LOSS CF DIV II SERVICE HATER
TO BAIN CONTROL ROOM CHILLERS

PERIOCDIC TEST LOSS OF DIV I SERVICE HATER
TO HMAIN CONTROL ROOM CHILLERS

PERIODIC TEST LOSS OF DIV I SERVICE HATER
TO MAIN CONTROL ROOM CHILLERS

PERIODIC TEST LOSS OF DIV I SERVICE RATER
TO HAIN CONTRCL ROOM CHILLERS

PERICDIC TEST L0SS OF DIV II SERVICE RATER
TO HAIN CONTROL ROOM CHILLERS

PERIODIC TEST LOSS OF DIV IX SERVICE HATER
TO HAIN CONTROL ROOM CHILLERS

PERIODIC TEST LOSS OF DIV II SERVICE HATER
TO MAIN CONTROL ROOM CHILLERS

PERIODIC TEST NONE

PERIODIC TEST NCNE
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FTSK
96 € 26 3 36 3¢ 3 ¢
9-10-H
5-10-S
%-10-§
9-10-5
9-10-S
9-10-T
9-10-T
9-10-HR
9-10-HR °
9-10-HQ

9-10-KQ

9-10-.

COMPOHENT
IDENTIFIER
33,3334 2.3

DO3IISHP3
D032SHP3
DOY3SHP3
DO4GSHP3
DOG5SHP3
DOGSSHP3
DOGISHP3
DO38SHP3
DORYSHP3
DOSOSHP3
DO5S1SKHP3

DO52SHP3

COMPONENT AND
FAILURE HODE
IR I NI H A KA R

2HVPxUC 2
LOSS 'OF COOLING
HATER

2SHPXRVX 1574
{SCHANICALLY
Fi.ILS OPEN

2SKPxRVY 157A
MECHANICALLY
FAILS OPEN

25WP*VX 1578
HECHAIICALLY
FAILS OPEN

2SHPxRVY 1578
MECHANICALLY
FAILS CREN

ZHVCXUC 108
LOSS OF
SERVICE WATER

SHVCxUC 105
LOSS OF
SERVICE HWATER

2HVCxUC 1038
LOSS OF
SERVICE HWATER

2HVCHUC 1038
LOSS OF
SERVICE HATER

2HVCxUC 106
LOSS OF
SERVICE HATER

2HVCxUC 107 °
LOSS OF
SERVICE HATER

ZHVCxUC 101A
LOSS OF
SERVICE HATER

HETHOD OF EFFECT ON  SYSTEM OTHER  REHARKS
FAILURE ODETECTION

-
AN VM MNIH N INNNHMIMIE W IHN WA I I NI NH IO IHI IR MNMHMMMI  H VN MNHHH NI NN HHHH RN
PERIODIC TEST NONE

Y

LOSS OF SERVICE HATER TO DIV I
UNIT SPACE CLRS

PERIODIC TEST

PERIODIC TEST LOSS OF SERVICE HATER TO DIV I
UNIT SPACE CLRS

PERIODIC TEST LOSS OF SERVICE HATER TO DIV IIX
UNIT SPACE CLRS

LOSS OF SERVICE HATER TO DIV II

PERICDIC TEST
v UNIT SPACE CLRS

PERIODIC TEST NONE
PERIODIC TEST NONE
PERIODIC TEST NONE
PERIODIC TEST NONE
PERIODIC TEST NONE .
PERIODIC TEST NORE i

PERIODIC TEST NONE

| ] | 12114182 FAILURE MODES AND EFFECTS ANALYSIS |
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FTSK
309636 24 3636 96
9-10-T
9-10-T
9-10-HP
9-10-HJ
9-10-HJ
9-10-HP
9-10-H§
9-10-HS
9-10-HJ
9-10-HP

9-10-HS

9-10-HS

COMPCNENT
IDENTIFIER
P3P K WH M

DO53SHP3
DO53SKP3
DO56SKP3
DOS7SKP3
DO585HP3
DOSISHPS
DOSOSKP3
DOS1ISHP3
oaszsups
DOS3SHP3
DOSGSHP3

DO65SHP3

CONPONENT AND
FAILURE MODE
P36 2 MMM RN KK

2HVCxUC
LOSS OF
SERVICE

1018
HATER
CHVCxUC

LOSS OF
SERVICE

102
HATER
ZHVR=UC

LCSS OF
SERVICE

410A
HATER
<HVRRUC

LOSS OF
SERVICE

4128
HATER
2HVR»UC

LOSS OF
SERVICE

4118
HATER
2HVRxUC

LOSS GF
SERVICE

4108
HATER
2HVRxUC

LOSS OF
SERVICE

403A
HATER
ZHVR»UC

LOSS OF
SERVICE

8038
RATER
ZHVRXUC 411C
LOSS OF
SERVICE HATER
2HVRxUC
LOSS OF
SERVICE

g1oC
RATER
2RVRxUC

LOSS OF
SERVCE HATER

402A

CHVR»UC 4028
LOSS OF
SERVICE HWATER

METHOD OF OTHER  RENARKS
FAILURE DETECTION

66 I MMM MMM MMM EIEIEPE I I M I D DI IEIE M I IEIIE I I I HIEIEIEIEIEIEIE DI 62T 96 I8 3 6 I 3 I M I 36 3K I HE I I JE W D6 3 3 2

EFFECT ON  SYSTEH

PERIODIC TEST
PERIODIC TEST
gsazooxc TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
psn:oofc TEST
pERiOO}C TEST
PERIODIC Tesr
peax?oxc TEST

PERIODIC TEST

PERIODIC TEST

NONE
NONE
NONE

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

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

LOSS OF SERVICE HIR TO EL 240 FT
DIV II GENERAL AREA UNIT CLRS

L0SS OF SERVICE WATER TO DIV IIIX
ECCS ROOM UNIT COOLERS

L0SS OF SERVICE HATER TO DIV IIX
ECCS ROO UNIT COOLERS

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

LOSS OF SERVICE HTR TO EL 240 FT
DIV II GENERAL AREA WNIT CLRS

L0OSS OF SERVICE HATER TO DIV 1
ECCS ROOM UNIT COOLERS

LOSS OF SERVICE HATER TO DIV 1
ECCS ROOM UNIT COCLERS

.
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FTSK
¥ I D 36 96 3 3¢ M
9-10-HT
9-10-HT
9-10-HK
9-10-HK
9-10-HK

9-10-HK
9-1;-HH
9-10-HH
9-19-HF
9-10-~HL

9-10-HL

9-10-HL

COMPONENT  COMPONENT AN METHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER  FAILURE MODE FAILURE DETECTION
333323 2L 636 6 I 6 2 I I XK K 34 ;3 36 2636 6 36 2E I JE D IE I I D6 € D I 3E I 3 36 2 M ﬁl*l*!*!*****N*ilK*ﬂﬁll**i***%**l*** l****ﬁi**l*?*******lﬂ*****
DOSESHP3  2HVRNUC 401C PERIODIC TEST LOSS OF SERVICE KATER TO DIV II
LOSS OF ECCS ROOM UNIT COOLERS
SERVICE WATER
DOS7SHPZ  2HVRUC 4O1F PERIODIC TEST LOSS OF SERVICE HATER TO DIV II
LOSS OF ’ ECCS ROOM UNIT COOLERS
SERVICE WATER
DOS9SKP3  2HVRxUC 405 PERIODIC TEST NONE
LOSS OF . 3 .
SERVICE HATER
DO70SKP3  ZHVRXUC 406 PERIODIC TEST NONE
LOSS OF
SERVICE WATER
BO71SHP3  ZHVRXLC 818A PERIODIC TEST HONE
© L0SS CF :
SERVICE HATER ,
DO72SHP3  ZHVRWUC 6148 PERIODIC TEST NONE
LCSS OF .
SERVICE KATER
DO735KP3  2HVRXUC 815A PERIODIC TEST NONE
LOSS CF
SERVICE WATER
D073S<P3  2HVRUC 8158 PERIODIC TEST NONE
LOSS OF ]
SERVICE WATER
DO755HP3  2HVRxUC 408A . PERIODIC TEST LOSS OF SERVICE HATER TO DIV I
LOSS OF . ELECTRICAL MCC AREA UNIT CLRS
SERVICE HATER :
DO76SKP3  2HVRxUC 4063 PERIODIC TEST LOSS OF SERVICE RATER TO DIV X
LOSS OF ~ ° ELECTRICAL HCC AREA UNIT CLRS
SERVICE WATER
DO77SKP3  2HVRXUC 409A PERIODIC TEST LOSS OF SERVICE HATER TO DIV II
LOSS OF _ ELECTRICAL HCC AREA UNIT CLRS
SERVICE RATER
DO78SHP3  2HVRXUC 4098 PERIODIC TEST . LOSS OF SERVICE WATER TO DIV II
. LOSS OF - ELECTRICAL HCC AREA UNIT CLRS

SERVICE RATER
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FTSK
3K
9-10-HJ
9-10-HJ
9-10-HJ
9-10-HJ
9-10-HJ
9-i0-HJ
9-10-HS
9-10-HS
9-10-HT
9-10-HT

9-10-HN

9-10-HN

COMPONENT
IDENTIFIER
36 0 3K B

DO79SHP3

DO8OSKP3

DOB1SHP3

D082SKP3

DOB3ISKHP3

DOB4SHP3

DOB5SKP3

D0B6SKP3

DOBISHP3

D088SKP3

DOB9SHP3

DO90SHPS

COMPONENT AND

FAILURE MODE

(313133332 22333333]

2HVR%UC 412A
LOSS OF
SERVICE HATER

2RVRUC G11A
LOSS OF
SERVICE HATER

2HVR*UC 408A
LOSS OF
SERVICE HATER

CHVRxXUC 4038
LOSS OF
SERVICE RATER

2SVRxUC Q05C
LOSS OF
SERVICE RATER

2HVR»UC 404D
LOSS OF
SERVICE HWATER

CHVRxUC 401A
LOSS CF
SERVICE KATER

2HVRXUC 401D
LCSS OF
SERVICE HATER

cHVRxUC 401B
LOSS OF
SERVICE HATER

CHVRRUC B01E
LOSS OF -
SERVICE HATER

CHVR=UC 84070
LOSS OF
SERVICE BATER

CHVR*UC GO7E
LOSS OF
SERVICE HATER

METHCD OF
FAILURE DETECTION

_ _EFFECT  ON- SYSTEM OTHER  REMARKS

3033 3636 D8 32 BE 36 38 I 36 0N 3K W ;KK W ii**;!*l&x*l****l***!**‘!********‘** 36 26 25 36 IE I I 2 IE ;X I K I I I I I e

PERICIOIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

»

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

LOSS CF SERVICE RTR TO EL 261 FT
DIV I GENERAL AREA UNIT CLRS

LCSS OF SERVICE KTR TO EL 261 FT b
DIV I GENERAL AREA UNIT CLRS

LOSS OF SERVICE HTR TO EL 175 FT
DIV I GENERAL AREA UNIT CLRS

LOSS OF SERVICE WIR TO EL 175 FT
DIV I GENERAL AREA UNIT CLRS

LOSS OF SERVICE HIR TO EL 175 FT
DIV II GENERAL AREA UNIT CLRS

LOSS OF SERVICE WIR TO EL 175 FT
DIV IX GENERAL AREA UNIT CLRS

LOSS OF SERVICE RATER TO DIV 1
ECCS ROCH UNIT CCOLERS

LOSS OF SERVICE HATER TO DIV 1
ECCS RCOM WNNIT CGCLERS

LOSS OF SERVICE RATER TO DIV II
ECCS ROOM UNIT COOLERS

LOSS OF SERVICE WATER TO DIV IIX
ECCS ROOH UNIT COOLERS

LOSS OF SERVICE HTR TO EL 215 FT
DIV IXI GENERAL AREA UNIT CLRS

LOSS OF SERVICE HTR TO EL 215 FT
DIV II GENERAL AREA UNIT CLRS
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3696369636 22 I8 36 36 696 36 30336 X6 33932 303 I 26 H I I HEIE T HE I M I NN I I ]I M3 H I 1IN I HEDE N I 2 2013633 I 3698 3 333 3 H I N H 3PN 32263 I3 3636 2 3696 3 DM M HH AN M H

FTSK COMPORENT COMPONENT AND HETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTICN

HHMMMMMM  HHMHIMMMI  HHNIIN W NHN MMM N NI I I NI MMM FIINMMMN I M IIIHN NI I M I NI NI INH MMM NI N MHIN  HHHIOLNII N MIN H NI MM MK NN

9-10-HN  DO91SKP3 2HVRxUC 407A PERIODIC TEST LOSS OF SERVICE HTR TO EL 215 FT
LOSS OF DIV I GENERAL AREA UNIT CLRS
SERVICE HATER
9-10-HN  DO92SHP3 2HVRxUC 4078 PERIODIC TEST LOSS OF SERVICE HIR TO EL 215 FT
LOSS OF - DIV I GENERAL AREA UNIT CLRS
SERVICE HATER
9-10-HN DO93SHP3 2HVR%UC &07C PERIODIC TEST LOSS OF SERVICE HIR TO EL 215 FT
- LOSS OF DIV I GENERAL AREA UNIT CLRS
SERVICE HATER ‘
9-10-D DO94SKP3 LOSS OF NORMAL PERICOIC TEST NONE
DISCHARGE SYSTEM
9-10-GK  DO95SKP3 LOSS OF COMMON PERIODIC TEST NCNE -
INTAKE BAY y
9-10-GK  DO96SHP3 LOSS OF PERIODIC TEST NONE
TUINNEL NO 1
9-10-GK  DO97SKP3 LOSS OF PERIODIC TEST NONE’
’ TUNNEL NO 2
9-10-GL  D120SKP3 2SKPxHOV T4A PERIODIC TEST 25KP%P1A TRAIN FAILS INOPERATIVE
FAILS CLOSED . .
9-10-AQ D157SHP3 25KPxMOV 74E PERIODIC TEST 2SKPxP1E TRAIN FAILS INOPERATIVE
. FAILS CLOSED
9-10-BM D200SKP3 25KPxNOV 748C PERIODIC TEST 25hPxP1C TRAIN FAILS INOPERATIVE
FAILS CLOSED
9-10-BK  D3421SKP3 2SKHPxHOV 3A PERIODIC TEST 2SKPxHOV 3A OPEN
HECHANICALLY
FAILS OPEN
9-10-CG  D339SKHP3 25KHPxMOV 19A PERIODIC TEST 2SKPxMOV 19A OPEN
HECHANICALLY
FAILS OPEN
9-10-CE  DB755hP3 2SKPxMOV 92A PERIODIC TEST 2ShPxMOV 92A OPEN
HECHANICALLY
FAILS OPEN -
9-10-CF  D&96SHP3 2SKPxHOV 93A PERIODIC TEST 2SHPxHOV 93A OPEN
MECHANICALLY
FAILS OPEN
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FTSK
133331383
9-10-B
9-10-BH
9-10-BH
9-10-BJ
9-10-AA
9-10-2B
9-10-AG
9-10-Y
9-10-HB
9-10-HH

9-10-HV

9-10-GU

9-10-BQ

COMPONENT
IDENTIFIER
33 MK K K

D516SHP3

D542SKP3

DS705KP3

D591SKkP3

D608SKP3

D621SHP3
D635SHP3
D4E5SHP3
D67?SHP3
069QSRP?
D7095HP3

D821SKP3

D8YJOSHPI

COMPONENT AND

FAILURE MOCE

626 3¢ 33 36 IE 36 36 V6 I 26363

2SHPRMOV Q7A
MECHANICALLY
FAILS OPEN

2SHPXHOV 36A
MECHANICALLY
FAILS OPEN

2SHPXMOV 39A
HECHANICALLY
FAILS OPEN

25WPRMOV 50A
MECHANICALLY
FAILS OPEN

2ShP#HOV 17A
HECHANICALLY
FAILS CLOSE

25WPxMOV 16A
HECHANICALLY
FAILS CLOSE

2SHPHHOV 66A
HECHANICALLY
FAILS CLOSE

2ShP=MOV 12A
HECHANICALLY
FAILS CLOSE

2SKHPxMOV 95A
HECHANICALLY
FAILS CLOSE

2SKPxMOV 77A
MECHANICALLY
FAILS CLOSE

2SKPxHOV 30A
{ECHANICALLY
FAILS OPEN

25KPxHOV 748
FAILS CLOSED

2SKPxHOV 74D
FAILS CLOSED

696 96 36 K 26 96 16 JE I 3K 36 36 36 3626 36 36 36 36 36 36 36 36 3 36 36 3 36 36 26 3 3 36 96 3636 26 3 I 36 96 26 36 36 36 36 36 36 36 2 K I 96 - 36 36 36 36 9 9636 D 3 4 D36 36 36 36 3436 36 3 3 36 36 36 38 36 36 96 3 3 36 36 3 3 36 3 3 36 D6 2636 3 D I 3K 36 26 3K 2 36 e 362 36 DEIE N 3 I 3 N I B 36 2 36 N 33 W 2 W 3 2

HETHOD OF OTHER  REMARKS
FAILURE DETECTICN

FEHIEH I IK N M RICH I N MMM 63606 269633896 36 9 I I 36 I HEIH I MM HIIIMIMMNI I IEIIEHE DI I 26 26 I3 26 6 3 P HHHHIEH MM

EFFECT ON  SYSTEM

PERIODIC TEST

2SHP»MOV 47A OPEN

LOSS OF DIV I SERVICE RATER
ISOLATION

PERICDIC TEST

PERIODIC TEST L0OSS OF DIV I SERVICE HATER

ISOLATION

PERIODIC TEST 2SHP=HOV 50A OPEN

PERICDIC TEST LOSS OF DIV I SERVICE KATER

TO SPENT FUEL POOL HT EXCHANGER

PERIODIC TEST LOSS OF DIV I SERVICE RATER

TO SPENT FUEL POOL HT EXCHANGER

PERIODIC TEST 2EGSXEG1 LOSS OF DSL ENG

CLG KTR FLOR

LOéS OF DIV I SERVICE HATER -
TO SPENT FUEL POCL

PERIODIC TEST

LOSS OF DIV I SERVICE HATER
TO SPENY FUEL POOL

PERIODIC TEST

PERIODIC TEST 2SHPxMOV 77A CLOSE

PERIODIC TEST 2SKPxOV 30A OPEN

PERIODIC TEST 251P%P1B TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE
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FE 6 62 36 I 6 U6 DE I I D6 I I 6 JE 36 I I I I FEIE 3 1 B T DE W I DE 3 I HE 362 I K I 22D I I IEH I I I I I I HE I I IEIE 2 I D IE 3 W W JE I I I I I I W B3I IE I W IE I I DI I 6 IE I I HEIE I HE I FE I I 3 I I 3 I 22 I W DI I I B 0F 3 DI B2 2 W 36

FTSK
E32 23322

9-10-AS

9-10-AE
9-10-BK
9-10-CG
9-10-CE
9-10-CF
9-10-B

9-10-BS
9-10-85
9-10-8J
9-10-AD
9-10-AC

9=-10-AF

COHPCNENT
IDENTIFIER
L322 322 1 2
D859SKP3

D994SKP3

E132SKHP3

E160SKP3

E185SKkP3

-

E209SKP3

E228SWP3

E254SHP3

E288SKP3

E3055KP3

0y

E322SKHP3

E335SKP3

E348ShP3

CCHPONENT AND

FATLURE HODE

FEIE 23 I 3 KW KK NI WM

2SHPxNOV 74F
FAILS CLOSED

2SKRPxHOV $5A
HECHANICALLY
FAILS CLOSE

2SRPxNOV 2B
HECHANICALLY
FAILS CPER

2SikPxlioV 198
HECHANICALLY
FAILS GPeN

2SWPxMOV 92B
MECHANICALLY
FAILS OPEN

25HPx}0V 93B
HECHANICALLY
FAILS OREN

251PxHOV 478
HECHANICALLY
FAILS OFEN

2SHPxHOV 388
MECHANICALLY
FAILS OPEN
2SKPxHOV 398
HECHANICALLY
FAILS CPEN

25iPxHCV 50B
HECHANICALLY
FAILS CPEN

25kPxlOV 178
HECHANICALLY
FAILS CLOSE

258PxHOV 108
HECHANICALLY
FAILS CLOSE

25HKPxHOV 64B
MECHANICALLY
FAILS CLOSE

HETHOD O©OF EFFECT ON 'SYSTEM OTHER  REMARKS
FAILURE DETECTION -

X MMHN NN I WM MI MMM H NN AW I MU MM NN TN DU NN BN UM HININIMNIN 30U 3D % 3000626 3 36 633636 2 9
PERIODIC TEST 25nP%P1F TRAIN FAILS INOFERATIVE

PERICDIC TEST 2EGSEG2 LOSS OF DIV I
SERVICE RATER

PERICDIC TEST 2SKPatiOV 38 OPER

PERIODIC TEST 2S5HPxHOV 198 OPEN

PERIODIC TEST 2SKHPxHOV 92B OPEN

PERIODIC TEST 2SHPxMOV 93B OPEN

PERICDIC TEST 2SHPxHOV 478 OFEN

PERIODIC TEST LOSS OF DIV II SERVICE HATER
ISCLATION

PERIODIC TEST LOSS OF DIV 1I SERVICE HATER
ISCLATION .

PERIODIC TEST 2SHPxMOV 50B OPEN

PERIODIC TEST ‘ LCSS OF DIV II SERVICE WATER

TO SPENT FUEL POOL HT EXCHANSER

PERIQDIC TEST LOSS OF DIV II SERVICE WATER
TO SPENT FUEL PCOL HT EXCHANGER

PERIODIC TEST CEGSKEG3 LO5S OF DSL ENG
CLG HTR FLOR
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60636 36 3036 36 36 36 3636 BE 36 36 36 P6 3636 36 3K 96 36 36 36 396 U6 36 36 3E 36 2 6 36 26 36 36 36 26 36 26 36 36 76 3 36 26 96 6 36 36 3K 3526 24 36 36 36 36 36 36 36 16 22 I 06 D6 I 36 BE 3 36 36 36 36 3 I M I IETE I I6 36 3K I IE D6 6 36 I I IE 6 I 36 36 ]I I FE I I W M6 I 263636 DI I 3 W IE I I 36 I I M 0

FTSK COMPONENT

IDENTIFIER
E32 223 3% S 33 313 310
9-20-Z E378SKP3
9-10-AH  E392SKP3
9-10-HX  E408SKP3
9-10-HU  EAQlISKP3
9-1C-AJ  E510SWP3
9-10-AK  E532SWP3
9-10-LB  D3100013
9-10-LZ ©D.550013
$-10-HD D7860013
$-10-NY  E1210013
¢-10-PH  E’680013
9-10-Q8  E3990013
9-10-JG Dl030643
9-20-JG D1060453

COMPCGHENT AND
FAILURE HCDE
6996 303 I3 3 9 3K NN W

2SHPxHOV 218
HECHANICALLY
FAILS CLOSE

2SKPxHOV 958
HECHANICALLY
FAILS CLOSE

25'1PxHOV 77B
HECHANICALLY
FAILS CLOSE

2SKPAHOV 30B
HECHARICALLY
FAILS CPEN

2SKPRNOY QLA
HECHANICALLY
FAILS CLOSE

251PxHOV 9uB
HECHANICALLY
FAILS CLOSE

2SHPHPDIS 1A
FAILS INOPERATIVE

2SHP#PDIS 1C
FAILS INOPERATIVE

25WPxPDIS 1E
FAILS INCPERATIVE

2ShPxPDIS 1B
FAILS INOFERATIVE

2SHP»PFDIS 10
FAILS INCPERATIVE

2SKPxPDIS 1F
FAILS INOPERATIVE

25HPXTSLY &4A
NC CONTACT
FAILS OPEN

25HPxTSLOGA FAILS
INOPERATIVE

HETHOD OF
FATLURE DETECTION

EFFECT ON - SYSTEM OTHER  REMARKS

EHM PR IEH MM IEHMAEMN KMIMII 3N J I DI JEFETE I I3 3 I3 HIE MMM IO IEIENIIE DI DI 26 3 I 3932630 3 3366 96 3¢

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

-

PERIODIC TEST

PERIODIC TEST

PIRIORIC TEST

PERIODIC TEST

PERI0DIC TEST

LOSS OF DIV IXI SERVICE HATER
TO SPENT FUEL PCOL

QEGSxEG2 LOSS OF DIV II
SERVICE RATER

25KPxHOV 778 CLOSE
2SKP=HOV 30B OPEN

2EGS»EG2 LOSS OF DIV I
SERVICE HATER

2E6SxEG2 LOSS OF DIV II
SERVICE HATER

2SWPXPlA TRAIN FAILS INOPERATIVE
25HPxP1C TR?IN FAILS INCPERATIVE
2SHPP1E TRAIN FAIL571N0PERATIVE
2SKP%P1B TRAIR FAILS INOPERATIVE
2SNP;PID TRAIN FAILS INOPERATIVE
2SHPxP1F TRAIN FAILS INOPERATIVE

LOSS OF TUNNEL NO 1 DIV I .
BAR RACK HEATER

LGSS OF TUNNEL NO 1 DIV I
BAR RACK HEATER
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3636 6 36 3 2 D6 FE I I I 36 HE e I I HE I I I I FEF 6 e I I JE B DI I 3636 3628 BEIK DI DEIEHE M I I HE DI N DI I DI I I I IEIE I I I DI I I ] IEIEHEIE I T IEIEBEIE DI 31 I 36 3T 33 IE I I 6 WE D 2D HEIE I 2 36 HE 96 T D I IE JE 3 36 B D35 3 3¢ DE 3 26 I IE 3 3 36 3¢ 3¢ 3¢

FTSK
HRWMH WA W

9-10-JG

9-10-JG

9-10-JG
9-10-JH
$-10-HH
9-10-LE
9-106-LF
9-10-EQ
9-10-LP

9-10-ME

9-10-ME

9-10-ME

9-10-ME

9-10-JH

9-10-JH

9-10-JH

9-10-JH

COMPCONENT
IDENTIFIER
R RHK %] %
01070643
01080633

D1090683

D8030643

D8050443

D8060443

08070633

08080643

D11504653

D11704653

D11804653

D1190653

COHPONENT AND
FAILURE HODE
P63 U3 I 2K I X

2SHP%TT 64A FAILS
INOPERATIVE

2SKPxTE 68A FAILS
INOPERATIVE

LOSS OF H13-P829
CONTROL POMHER

25HPXTSLY 64B
NC CONTACT
FAILS OPEN

2SKRPxTSL 6uB
FAILS IRCPERATIVE

2SHPXTT64B FAILS
INOPERATIVE

2SIPxTE 464B FAILS
INOPERATIVE

LOSS OF H13-P830
CONTROL POWER

2SHP*TSLX65A
NC CONTACT
FAILS OPEN

2SHP%TSL65A FAILS
INOPERATIVE

2SKP*TT65A FAILS
INOPERATIVE

2SHPXTES5A FAILS
INOPERATIVE

HETHOD OF
FAILURE DETECTION

EFFECT ON  SYSTEH OTHER  REMARKS

FENEIFEI D IIEH I NN B IIE NN MMM HENIEIH N DI I3 I IEIEI UMD 3 3 DE I DEIE I M N MIENPE DI HEDEIE DI 63 I I 36 DI I 26 36 36 1 26 26 34 3¢ 36 3¢

PERIODIC TEST
PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST
PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

LOSS OF TUNNEL NO 1 DIV I
BAR RACK HEATER

LOSS OF TUNNEL NO 1 DIV I
BAR RACK HEATER

2SKPxP1C TRAIN FAILS INOPERATIVE

LOSS OF TUNNEL NO 1 DIV II
BAR RACK HEATER

LOSS OF TUNNEL NO 1 DIV II
BAR RACK HEATER

LOSS OF TUNNEL KO 1 DIV II
BAR RACK HEATER

LOSS OF TUNNEL NO 1 DIV IX
BAR RACK HEATER

25HPxP1D TRAIN FAILS INOPERATIVE

LOSS OF TUNNEL NO 2 DIV I
BAR RACH HEATER

LOSS OF TUNNEL NO 2 DIV I
BAR RACK HEATER

LOSS OF TUNNEL NO 2 DIV I
BAR RACK HEATER

LOSS OF TURNEL NO 2 DIV I
BAR RACK HEATER .
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36 0 36 36 3 6 36 36 36 26 30 36 36 36 36 36 26 26 36 36 36 36 36 36 26 26 2 36 36 26 36 J6 3 2 I 3 36 3 3 36 JE D 36 26 36 FEHE I I I I 367 3 36 3 36 26 36 36 3 3 3 96 36 36 3 16 I 36 26 36 36 3 16 36 3 26 D NI I I D6 J6 36 36 23K I 36 2 3 61 I I 36 I 26 36 I I I HE I I NI 36 36 3 33 6 I I 3 I I I W9 I3 K M
FTSK COMPONENT COMPONENT AND METHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION .
HMMMMMMIE I3 2 I t3 3133233233323 ) 9626 6 E DEIEIEIEDEIEIEJEIE D IIEIEIEIIEIEIEIE  IEIEHEIE E 36 I I6 16 36 36 I 6 36 26 26 IE I B3 36 IE I FEIEIEIEIE 6V DI JEDEIE D6 IE T FE I I DE I Dt D 3 I I I I I I I W 3 9k K W
9-10-MF DB1&0653 2SHPXTSLX 658 PERIODIC TEST LOSS OF TUNNEL NO 2 DIV II
HC CONTACT BAR RACK HEATER
FAILS OPEN
9-10-HF  DB160653 2SHP»TSL 658 PERIODIC TEST LOSS OF TUNNEL NO 2 DIV XX
FAILS INOPERATIVE BAR RACK HEATER
9-10-MF  D8170453 SSHPXTT 658 FAILS PERIODIC TEST LOSS OF TUNNEL NO 2 DIV II
INOPERATIVE BAR RACK HEATER
9-10-MF DB160653 2SKP«TE 458 FAILS PERIODIC TEST LOSS OF TUNNEL NO 2 DIV II
INCPERATIVE BAR RACK HEATER
9-10-EQ D4580563 25HPXPSL §6A PERICDIC TEST 2SHPHPSLX 66A NC CONTACT CLOSE
FAILS INGPERATIVE
9-10-EQ D&4£30663 2SKP%PT 66A FAILS PERIODIC TEST 2SKP%PSLX &6A NC CONTACT CLOSE
INCPERATIVE
9-10-EQ  DE840663 25HPAR2 PERIODIC TEST 2SHPXPSLX 66A NC CONTACT CLOSE
CONTACT 2T
FAILS CPEN
9-10-GB  E3710663 2SKPXPSL &46B PERIODIC TEST 2SKRPXPSLX 668 NC CONTACT CLOSE
FAILS INOPERATIVE
9-10-G8  E3760663 2SHPXPT &6B FAILS  PERIODIC TEST 2SHPHPSLX 668 NC CONTACT CLOSE
INOPERATIVE
9-10-G8  E3770663 2SKPXPKRS 668 PERIODIC TEST - 2SHPXPSLX 66B NC CONTACT CLOSE
FAILS INOPERATIVE
9-10-LK  D5620903 2CCPxPSLX 90A PERIODIC TEST LOSS OF DIV I SERVICE HATER
NC CONTACT ISOLATION
FAILS CLOSE
9-10-LK  D5560%03 2CCFxPSL 90A PERIODIC TEST LOSS OF DIV I SERVICE RATER
FAILS INOPERATIVE ISOLATION
9-10-LK  D5470%03 2CCPxPT 90A FAILS PERIODIC TEST LOSS OF DIV I SERVICE HATER
INOPERATIVE ISOLATION
9-10-LK  D5660903 2CCPxPHRS 90A PERIODIC TEST LOSS OF DIV I SERVICE RATER
FAILS INOPERATIVE ISOLATICN
9-10-LK  D5590903 LOSS OF H13-P896 PERIODIC TEST LOSS OF DIV I SERVICE HATER
CONTROL POKER ISOLATION
| 12 1AK21FATLURE MODES AND EFFECTS ANALYSIS |
i1 | | {_AP | SERVICE WATER |
la} I3l 121 11 I |
11 1.1 11 | ] J.0.12177 _ FMEA-9-10 SH_13 |
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FTSK CONPONENT COMPOHENT AND HETHOD OF - EFFECT- ON _ SYSTEM OTHER  REHARKS
IDENTIFIER FATLURE HODE FAILURE DETECTICN e - " .

FHMMNMMN NN HW BN NI BN W N FIIEW I FRNMNH MU MMM UIENFIN NI FEIIEI 3306 JIE 2 JEIE 2 WU MEPEMIEHE NI I IM I I M IIIN 3D 3636 0 2636 6 2 33 3 36 3 3369 3 96 363 36

9-10-PX  E2760903 2CCPxPSLX90B PEZRIODIC TEST LOSS OF DIV II SERVICE HATER
NC CONTACT ISOLATICH
FAILS CLOSE *

9-10-PK  E2800903 2CCPxPSL 9CB PERIODIC TEST LOSS OF DIV II SERVICE HATER
FAILS INOPERATIVE ISCLATICRH

9-10-PK  E2810903 2CCP%PT 90B FAILS  PERICDIC TEST LOSS CF DIV II SERVICE HATER
INCPERATIVE ISCLATION

9-10-PK  E2820903 2CCPxFHRS 90B PERIODIC TEST LOSS OF DIV, II SERVICE HATER
FAILS INCPERATIVE ’ ISCLATION

9-10-PK  E2830903 LOSS OF H13-P897 PERIODIC TEST LOSS OF DIV II SERVICE RATER
CCNTROL POHER ISOLATION -

9-10-LP DB6800953 2S1PxPSL 95A PERICDIC TEST _25hPxPSLYX 95A NC CONTACT CLOSE
FAILS INOPERATIVE :

9-10-LF D6810953 2SIP¥PT 95A FAILS  PERIODIC TEST 2SKPxPSLX 9EA NC CONTACT CLOSE
INOPERATIVE

9-10-LP  D&820953 2SHPRPKRS 954 PERIODIC TEST 2SHPXPSLY 95A NC CONTACT CLOSE
FAILS INOPERATIVE

9-10-GC  E3980953 2SHPxPSL 958 PERIODIC TEST cShPxPSLX 958 NC CONTACT CLOSE
FAILS INOPERATIVE .

9-10-GC  E3990953 2SnPxPT 958 FAILS PERIODIC TEST 2SHPXPSLX 958 NC CONTACT CLOSE
INOPERATIVE

9-10-GC  E4000953 2ShPxPHRS 95B PERIODIC TEST 2SHPxPSLX 958 NC CONTACT CLOSE
FAILS INOPERATIVE

9-10-JY D1990963 2SWP»FSL96A FAILS  PERICDIC TEST 2SHPxP1A TRAIN FAILS INOPERATIVE
INCPERATIVE

9-10-JY  D2010963 2SWPxPHRS 96A PERIODIC TEST 2SKPAMOV §7A OPEN

9-190-LG FAILS INOPERATIVE

9-10-JY  D2020963 LOSS OF HilB-P828 PERIODIC TEST LOSS OF DiV I SERVICE HATER

9-10-KQ CONTROL PCORER TO RHS FPUNP SEAL COCLERS

9-10-JY D2030963 2SHP#FE 96A FAILS PERIODIC TEST 28nPxPIA TRAIN FAILS INOPERATIVE
INOPERATIVE

9-10-JY  D2030963 2SWPxFT 94A FAILS  PERIODIC TEST 25KPxP1A TRAIN FAILS INOPERATIVE
INOPERATIVE
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FTSK COMPONENT COMPCHENT  AND HETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENHTIFIER FAILURE MCDE FAILURE DETECTION - .
WHMMMMMM  WWMMMMI  HHM NN M NN INM HHRHNKNH IR ANMKNNNKMUNIE  FIOOOHM MU NN HMMMMINH NI IOEAMNNNIEMMMUN  HHMMA KU H IR K KWK K HH N
9-10-KH D2660963 25HPXPSL 96C PERIODIC TEST 25YPxP1C TRAIN FAILS INOPERATIVE
FAILS INOPERATIVE
i 9-10-HH  D2670963 2SWP*PKRS 96C FERIODIC TEST 2SKPxP1C TRAIN FAILS INOPERATIVE
| FAILS INCPERATIVE .
9-10-KH D2680963 2SHPXFE 96C FAILS PERIODIC TEST 2SHP«P1C TRAIN FAILS INOPERATIVE
INOPERATIVE
9-10-KH D2690963 2SWPxFT 94C FAILS  PERIODIC TEST 2SHPxP1C TRAIN FAILS INOPERATIVE
INOPERATIVE
9-10-KQ D3330963 2SKPXFSL 96E PERIODIC TEST 2S"PxP1lE TRAIN FAILS INOPERATIVE
FAILS INOPERATIVE -
9-10-KQ D3350963 2SHPXPRRSYSE PERIODIC TEST 2SHPxP1E TRAIN FAILS INOPERATIVE
FAILS INOPERATIVE
9-10-KQ D3360963 2SHPxFE 96E FAILS PERIODIC TEST 2SHP¥PLE TRAIN FAILS INOPERATIVE
IHCPERATIVE
9-10-KQ D3370963 2SKPXFT 96E FAILS  PERIODIC TEST 2SKPxP1E TRAIN FAILS INOPERATIVE
) INCPERATIVE
9-10-HH 09010943 2SHPxFSL 968 PERICDIC TEST ’ 25KPxP18 TRAIN FAILS INOPERATIVE
- FAILS INOPERATIVE
9-10-MH  D9020943 25HPXPHRS 96B PERIODIC TEST 2SHPxP1B TRAIN FAILS INOPERATIVE
’ FAILS INOPERATIVE
9-10-HH  D9030963 LOSS OF H23-P831 PERIODIC TEST L0OSS OF DIV II SERVICE HATER
9~10-KH CONTROL POKER TO RHS PUMP SEAL COOLERS
9-10-PF .
9-10-H4  D9OHO9E3 2SWPFE 968 FAILS PERICDIC TEST 2SKkAxP18B TRAIN FAILS INOPERATIVE
INOPERATIVE ~
9-10-HH  D9050963 25HPxFT96B FAILS PERIODIC TEST 2SHPxP1B TRAIN FAILS INOPERATIVE
INCPERATIVE ®
9-10-NE D9680963 25hPRFSL 94D PERIODIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE
FAILS INOPERATIVE
9-10-NE D9490963 2SKPXPHRS 96D PERIODIC TEST 2SKPxP1D TRAIN FAILS INOPERATIVE
FAILS INOPERATIVE
9-10-NE D9700963 2SKPxFE 96D FAILS  PERIODIC TEST 25SHPxP1D TRAIN FAILS INOPERATIVE
INOPERATIVE

121132 FAILURE HCDES AND EFFECTS ANALYSIS |

|_Af. | SERVICE HATER )
11l mpm | . |
i ] J.0.12177 _ FHMEA-9-10 SH 1315 |

2

5
)




***l***N*****K***X!**!X*ll*l*xlillﬂX*l*K*!!******N***N**X***!ilK“ﬁ!NIKKN*i!*ll***l!***!KXK**!****%******!**!***!***!*l*!***!*ﬂ******

. FTSK  COMPONENT  COMPONENT AND METHCD OF EFFECT CN  SYSTEM OTHER  REMARKS
IDENTIFIER  FAILURE HODE FAILURE DETECTION
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9-10-NE  D9710963  2SKP¥FT 96D FAILS PERIODIC TEST 2SHPXPID TRAIN FAILS INOPERATIVE
INOPERATIVE
9-10-N  EO0430963  2SKPxFSL 96F PERIODIC TEST 25KPwP1F TRAIN FAILS INOPERATIVE
FAILS INOPERATIVE .
9-10-NM  E0450963  2SHPXPHRS 96F  PERIODIC TEST 2SKP¥P1F TRAIN FAILS INOPERATIVE
FAILS INOPERATIVE
9-10-NM  EQ440963  2SKPxFE 96F FAILS  PERICDIC TEST 2SWP#P1F TRAIN FAILS INOPERATIVE
INOPERATIVE ' i
9-10-NM  EO470963  2SKPxFT 96F FAILS  PERICDIC TEST 2SHP¥P1F TRAIN FAILS INCPERATIVE
INOPERATIVE >
9-10-LE  DG321393  2SKP«PSL 139A PERIODIC TEST 2SKPXMOV 3A OPEN
FAILS INCPERATIVE '
9-10-LE  D8841393  2SWPxPT 139A PERICDIC TEST 2SHP*HOV 3A OPEN
. . FAILS INOPERATIVE .
9-10-LE  D4471393  2SWPWPHRS 139A  PERIODIC TEST 2SKPxMOV 3A OPEN ~
FAILS INOPERATIVE ) L=
9-10-PB  E1531393  2SKPxPSL 1398, PERIODIC TEST 2SHP#MOV 3B OPEN
. FAILS INOPERATIVE
9-10-PB  E1571393  2SKPxPT 1398 PERIODIC TEST 2SHPxMOV 3B OPEN
FAILS INOPERATIVE .
9-10-PB  E1581393  2SKPxPHRS 1398 PERIODIC TEST 25KPXHOV 3B OPEN
. FAILS INCPERATIVE
9-10-LF  D4711403  2SKPxPSL 1G0A PERIODIC TEST 2SHPXNOV 19A OPEN
FAILS INOPERATIVE
9-10-LF  D3721403  2SKPxPT 180A PERICDIC TEST 2SKPxMOV 19A OPEN
. FAILS INOPERATIVE .
9-10-LF  D4731403  2SKPxPHRS 140A PERIODIC TEST 25KPXMOV 19A OPEN
~ FAILS INOPERATIVE
9-10-PC  E1621403  2SKPxPT 140B PERIODIC TEST 25SKPXMOV 198 OPEN
FAILS INOPERATIVE
9-10-PC  E1831303  2SHPxPHRS 140B PERIODIC TEST 25HPXMOV 198 OPEN
FAILS INOPERATIVE
9-10-PC  E2021403  2SKPxPSL 1408 PERIODIC TEST 25KP¥HOV 198 OPEN
FAILS INOPERATIVE
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FTSK COMPONENT
JDENTIFIER
IR IIEIE P W NN

9-10-LG  D5391423

9-10-LG  D5401423

9-10-L.6  D5311423

9-10-PF  E2511423
9-10-PF  E2521423
9-10-PF  E2531423

9-10-AH  D1765013

1 9-10-JQ  D1775013

9-10-GH D1605011

9-10-GH  D1615011

»

9-10-GH4  D1825011
9-10-BN
9-10-AR

9-10-GM  D1865011)

9-10-GH  D1675011

CCHPONENT AND
FAILURE HODE
P36 96 2636 N I 92 M KW

2SKPxPSL 142A
FAILS INOPERATIVE

2SKPXPT 142A
FAILS INGPERATIVE

2SHWP*PKRS 142A
FAILS INOPERATIVE

2SHP*PSL- 1428
FAILS INOPERATIVE

2SKPxPT 142B
FAILS INOPERATIVE

2SHPxPRRS 1428
FAILS INOPERATIVE

CSHPxPIA
FEEDER ERKR
HECHANICALLY
FAILS OPEN

2SHP*P1A
BREAKER 52 TC
ENERGIZED

BY A SHORT

35A-2SKPAOL
POSITIVE FUSE
FAILS OPEN

15A-251PADL
POSITIVE FUSE
FAILS OPEN

LOSS OF 125V OC
2ENS%SK5 101
(GREEN)

35A-25HPAOL
NEGATIVE FUSE
FAILS OPEN

15A-2SHPAOL
NEGATIVE FUSE
FAILS OPEN

HETHOD OF
FAILURE DETECTION

EFFECT ON  SYSTEM OTHER  REMARKS

FEIEIEIEIEIEIIEIE M MEIEIIIE MMM DI IEIEI DI IENR MMM MN MM IEDENIEIEIE IO NI MM IEIEIEIE 0TI DI IE I DI I JE I 3 6 76 € 26 36 3¢ 3¢ 3¢

PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST
PERICDIC TEST

PERIOBIC TEST
PERIODIC TEST
ANNUNCIATED IN

CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONYROL . ROOM

ANNUNCIATED IN
CCNTROL ROOM

ANNUNCIATED IN
CONI?OL ROOM.

251iPxMOV §7A OPEN
25HP¥MOV 47A OPEN
2SKPxHOV §7A OPEN
25KPxHOV 478 OPEN
2SKP«HOV 478 OPEN
254PxHOV 478 OPEN

2SKPxP1A TRAIN FAILS INOPERATIVE
25KHPxP1A TRAIN FAILS INOPERATIVE

2SKPxPlA TRAIN FAILS INOPERATIVE

2SHPxP1A TRAIN FAILS INOPERATIVE

LOSS OF DIV I SERVICE HATER
TO RHS PUMP SEAL COCLERS

2SHPxP1A TRAIN FAILS INOPERATIVE

2SHPxP1A TRAIN FAILS INOPERATIVE
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FTSK COMPONENT COMPONENT AND HETHOD OF" | “ _ EFFECT ON  SYSTEM OTHER  RZHARKS
IDENTIFIER FAILURE HCOE FAILURE DETECTION ' . -0 :
JOEMMMMM  HHINIMIM NN I MU I W I M MM MM ANIIORNRANINMINI  HIHI I NI A I NI IINIIINIM N 3 MA MM I N N W MMM M

9-10-JT
9-10-JR

9-10-JR
9-10-DB
9-10-AX

9-10-JR

9-10-JT

-

9-10-JH
9-10-JU
9-10-Jv
é-lO-JY

9-10-JH

-

9-10-JZ

L3

9-10-JH

9-23~-JH

01905013
0;915013
D1925013
0193501?
01945013
02?55013
02065013
D2075013
02085013

02095013
02105013

2
D2115013

¥

D2125013

33-25KPA2G
CONTACT 6
FAILS OPEN

1-2SKHPAOYl -~
CONTACT 1
FAILS OPEN

3-2ENSX04 COIL
ENERGIZED

J-2ENSX04
CONTACT 6
FAILS OPEN

86-25PLPACL
CONTACT 4C
FAILS COPEN

2C-2ShPAOL
CONTACT 1
FAILS OPEN

1-25KPA01
CONTACT 12
FAILS -OPEN

2A-2SHPAOL
CONTACT 1.
FAILS OFEN

1-25KPAOL
CONTACT 7
FAILS OPEN

2C-2SHPAOL
COIL FAILS OPEN

2A-2SKPAO1 COIL
FAILS OPEN

52XA-2SHPAOY -
CONTACT 2
FAILS CPEN

71X4-2ERSX0YE
CONTACT 13
FAILS OPER

PERIODIC TEST
PERICDIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

-

PERIODIC TEST

PERIODIC TEST
PERIODIC TEST

PERIQDIC TEST

PERIODIC TEST

2SHP»P1A TRAIN FAILS INOPERATIVE
2SHPxP1A TRAIN FAILS INCPERATIVE

LOSS OF DIV I SERVICE HATER
TO RHS PUIP SEAL COOLERS .

2SHPxP1A TRAIN FAILS INOPERATIVE

»

2SHP%P1A TRAIN FAILS INCPERATIVE

2SHP*P1A TRAIN FAILS INOPERATIVE
25HPxP1A TRAIN FAILS INOPERATIVE
25HPxP1A TRAIN FAILS INOPERATIVE

25KPXP1A TRAIN FAILS INOPERATIVE

2SHP%P1A TRAIN FAILS INCPERATIVE
2SHP#PYA TRAIN FAILS INCPERATIVE

25HPxP1A TRAIN FAILS INCPERATIVE

CSKPXP1IA TRAIN FAILS INOPERATIVE

Ry ml
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CONPORENT
IDENTIFIER
03356 263

D2135013
021Q5;13
D2155013
D2165013
D2175013
02165013

02195013

02275013

D22685013

D2295013
D2305013
02315013

D2325013

CONPONENT AND
FAILURE HODE
MR N N NN NN

71XG-2ENSKOG

COIL NOT
ENERGIZED

3-§-259PAGS
CONTACT T3
FAILS OPEN

1-2SHPAOL
CONTACT 16
FAILS OPEN

2B-2SHPAOY
CONTACT 1
FAILS OPEN

52-25HPCOL
CONTACT 66
FAILS OPEN

52-2SHPEODL
CONTACT 59
FAILS CPEN

52XA-25KPA0Y COIL

FAILS OPEN

52-2SKPCOL
CONTACT 70
FAILS OPEN

2B-25KHPAOL1
COIL FAILS

52-2SKPEOL
CONTACT 62
FAILS CREN

71X4-2EN5A08

CONTACT 14
FAILS OPEN

1-2SKHPEOL
CONTACT 15
FAILS OPER

1-2SHPEOL
CONTACT 13
FAILS OPEN

HETHOD OF
FAILURE DETECTION . .
g e e Ve T T L TP T AR SRS TR T R 0 S T2 E e e e A

PERIODIC

PERICODIC

PERIODIC

PERIQDIC

PERICDIC

PERIODIC

PERICDIC

PERIOLIC

PERIODIC

PERIODIC

PERICDIC

PERIODIC

PERICDIC

TEST

TEST

TEST

TEST

TEST

TEST

TEST

TEST

TEST

TEST

TEST

TEST

TEST

‘oN

2SHP#P1A TRAIN

25HP%P1A TRAIHN

2SHPxP1A TRAIN

25HPxP1A TRAIN

25HPxP1A TRAIN

251PxP1A TRAIN

2SHPXP1A TRAIN

2SHPxP1A TRAIN

25KP%P1A TRAIN

2SHPxP1A TRAIN

25KP¥P1A TRAIN

2SHPxP1A TRAIN

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

**!l)(**(*)00000(**!***l**l*l****ﬁﬂ(*ll!K**K%!l&****‘(X**l!".***¥!Xl**l******X******Il**!*l!*&*i 66 26 036 236 26 26 6 I 26 36 36 DE I IE DI D D6 36 3 D 3 I 36 D6 I D6 I I I I 3 36 3 3 36

SYSTEH

2SHP¥P1A TRAIN FAILS INOPERATIVE

INOPERATIVE

INOPERATIVE

INOPERATIVE

INCPERATIVE

INOPERATIVE

INOPERATIVE

INOPERATIVE

INOPERATIVE

INCPERATIVE

INOPERATIVE

INOPERATIVE

INOPERATIVE
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FTSK COHPONENT COMPONENT AND HETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE HODE FAILURE DETECTION

KANMMMIIN D2 M N IH I N FE 6 3% W66 I W W62 3 MM 6323336 36 DL EIE N I DEN I IEIEIEIEIEUE I D6 T I T T HIE N6 FEIEIEN I IEIEDEIIEMIIE I DI DE WD 26 23D DI I I DI N N

§-10-KC

9-10-KC

9-310-KD

9-10-JU
9-10-KB

$=10-JX

9§ W-JX

9-10-~JU

9-10-JU11

9-10-V

9-10-nP

9-10-1

9-10-GV

D2335013
D2345013

D2355013

D2365013

" D2395013

D2335013

D2485013

D2395013

D2505013

087685023

DB795023

D8e25021

1-25APCOL
CONTACT 13
FAILE OPEN

1-25KF €01
CONTACT 11
FAILS CPEN

CXA-25%PAOL
CONTACT 1
FAILS C-EN

71X8~2F-i5X05 COIL

ENERGIZ.D

52X-2SHFAOL
CONTACT &
FAILS OPEN

2D0-25KPA01
COIL ENERGIZED
BY A SHCRT

71X8-2ENSNOG
CONTACT 18
FAILS OFEN

1-2SKPAOL
CONTACT 10
FAILS OPEN

1-2SHPAQL
CONTACT 9
FAILS OPEN

2SHWPxP1B
FEEDER BRKR
HECHANICALLY
FAILS OPEN

2SHPxP1B
BREAKER 52TC
ENERGIZED
BY A SHORT

35A-2SHPBOY
FOSITIVE FUSE
FAILS OPEN

PERIODIC TEST

PERICDIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED, IN

CONTROL ROOH

25KPxP1A TRAIN FAILS INOPERATIVE

25hPxP1A

25HPXP1A

2SHPxP1A

25KPxP1A

25KHPxP1A

2SHP%P1A

25HPxP1A

25HPxP1A

2SHP»P1B

25HPxP1B

25HPxP1B

TRAIN
TRAIN

TRAIN

TRAIN
TRAIN
TRAIN
TRAIN
TRAIN

TRAIN

TRAIN

TRAIN

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

INOPERATIVE
INOPERATIVE

INOPERATIVE

INOPERATIVE
INOPERATIVE
INOPERATIVE
INOPERATIVE

INOPERATIVE

INOPERATIVE

INOPERATIVE

INOPERATIVE
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FTSK
HHHH NN

9-10-GV

9-10-6V
9-10-BR
9-10-AU

9-10-GV
9-10-GV
9-10-MR

9-10-HP

9-10-HR
9-10-HU
9-10-MS

9-10-MS

CONPONENT
IDENTIFIER
FEHHM NN M

08835021

Deggs021

08885021

08895021

D8925023

D8935023

08945023

. DB955023

089485023

D9085023

09075023

09085023

COMPONENT AND

FAILURE MODE

63636 36 36 3 24 3 2 26 20 2 4 3 2 ¢

15A-25HPBO1
POSITIVE FUSE
FAILS OPEN

LOSS OF 125v DC

2ENSxKSKG 103
{YELLONW)

35A-2SHPBO1
NEGATIVE FUSE
FAILS OPER

15A-2SKPBOL1
NEGATIVE FUSE
FAILS OPEN

33-25KPB2G
CONTACT 6
FAILS OPEN

1-25KPB01
CONTACT 1
FAILS OPEN

3-2ENSY0G COIL
ENERGIZED

3-2ENSYO04
CONTACT &
FAILS GPEN

86-2SHPBO1
CONTACT 4C
FAILS OPEN

2C-25KHPB0O1
CONTACT 1
FAILS OPEN

1-25HPB01
CONTACT 12
FAILS OPEN

2A-2SKPBO1
CONTACT 2
FAILS OPEN

- CONTROL RCOM

3 D630 3% 26 36 36 3636 22636 36 36 200 36 26 DEIE I 636 IEHE M 32 I0HE I 236 36 36 3 36 36 6336 36 226 36 36 HE 0626 3 36 36 I3 6 I6 33 26 6 26 36 3696 IEFE I JE P63 3 36 IE I 3 I IETEI 2 JE W6 3 3 33 6 I 36 3 DI I I I 236 2 23 36 36 2 36 D DM 2 DE M3 B DI 36 I I I I I3 M

HETHOD OF OTHER  REMARKS
FAILURE DETECTION

FEIEEHE DI 2 W TEIEIE DU DN DEE  EDEIEE I U6 JEIE I DT I D JE NI FE T IETIEIEH VI I IEIEIEIIE I DT I DD 26 B IE DN DI D22 226 2

EFFECT ON = SYSTEH

ANNUNCIATED IN 2SHPxP1B TRAIN FAILS INOPERATIVE

CONTROL ROOM

LOSS OF DIV IXI SERVICE HATER
TO RHS PUMP SEAL COOLERS

ANNUNCIATED IN

ANNUNCIATED IN 25HPxP1B TRAIN FAILS INOPERATIVE

CONTROL ROOH

. .
ANNUNCIATED IN 2SHPxP1B TRAIN FAILS INOPERATIVE

CONTRCL ROOM

PERIODIC TEST 25hPxP1B TRAIN FAILS INOPERATIVE

2ShPxP1B TRAIN FAILS INCPERATIVE

PERIODIC TEST

LOSS OF DIV IX SERVICE WATER™ -
Y0 RHS PUHP SEAL COOLERS

PERIODIC TEST
PERIODIC TEST 2SHPxP1B TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SHPxP1B TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SHPxP1B TRAIN FAILS INOPERATIVE
2SKHPxP1B TRAIN FAILS INOPERATIVE

PERIODIC TEST

PERIODIC TEST 2SKPxP1B TRAIN FAILS INOPERATIVE
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3636 36 3636 6 36 3 26 36 26 36 36 3 2 D6 36T 3 36 36 6 34 26 36 26 236 363 I 2 36 2626 26 I 30 3 I T I I 3 36 D6 T I I 26 2 3 I 336 3 3 36 36 T T 3 I I HEIE T 36 3 JE I 3 I HE 612 2 262 036 20 263 26 3 263 DI DI I HE 3 3 D DI I I T 0336 3 I M 000 3 I 336 3 I 6

FTSK
02620 0020 9

9-10-HT

9-10-HU
9-10-MHX

9-10-11U
9-10-HU
9-10-MU
9-10-HX
9-10-!6(
9-10-RA
9-10-NHA

9-10-NA

9-10-HT

9-10-HZ

COMPONENT
IDENTIFIER
P3N IO H W

D9095023

D9105023

D9115023

09125023

09135023

09145023

D?155023

D9165023

D9175023

D9185023

D9195023

09275023

D9285023

COMPOMENT ANKD
FAILURE HODE
6062656 0606 8 30 002 K22

1-25KRPBOL
CONTACT 7
FAILS CPEN

2C-2SKPBOL
COIL FAILS OPEN

2A~2SKPBO1 COIL
FAILS CPEN

52XA-251PE01
CONTACT 2
FAILS CPEN

71X8-2EHSY08
CONTACT 13
FAILS OPEH

71X4-2ENSY0S
COIL NOT
ENERGIZED

3-4-251rB4g -
CONTACT T3
FAILS OPEN

1-25K7B01
CONTACT 16 .
FAILS OPEN

52-2SKHPDOY
CONTACT 66
FAILS OPEN

52-25KPF01
CONTACT S8
FAILS OPEN

52XA-25HPB0Y COIL

FAILS CPEN

2B-25KFB01
CONTACT 1
FAILS OPEN

52-25KPD01
CONTACT 70
FAILS OPEN

METHCD OF.
FAILURE DETECTICN
P 30030220 0 I 3K I 36 36 3 26 96 36 3 36 2 ¢

PERIODIC TEST

PERIODIC TEST
PERIODIC TEST

PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST_
PERIODIC TEST.
PERICDIC TEST
PERIODI& TEST

PERIODIC TEST.-

PERICDIC TEST

PERIODIC TEST

EFFECT

ON  SYSTEM

OTHER  REMARKS

3636 36 3896 36 36 36 26 3 1N I3 0636 26 36 2636 06 6 6 60636 0 I MM I I 63 26 02 I T 6 BF D6 2 3 36 36 2 36 36 36 3 3 26 36 3¢ 36 I

2SKP%P1B TRAIN FAILS INOPERATIVE

2SHPx*P1B
25KHPxF1B

251PxP1B
25KPxP18B
2SHP»P1B
.2SNPNPIB
ZSFP&PIB
2SHP=P1B
2SHP%P18

2SHPxP1B

2SPxP1B

25KP%P18

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

FAILS INOPERATIVE
FAILS INOPERATIVE

FAILS INOPERATIVE
FAILS INCPERATIVE
FAILS INOPERATIVE
FAILS INCPERATIVE
FAILS INOPERATIVE
FAILS INOPERATIVE
FAILS INOPERATIVE

FAILS INOPERATIVE

FAILS INOPERATIVE

FAILS XYNOPERATIVE
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3696 36 36 36 6 36 36 36 36 36 06 96 36 35 96 36 36 36 36 36 36 36 36 36 3636 36 36 D6 36 36 36 26 06 36 36 06 36 36 38 36 36 26 263636 36 36 36 36 3636 36 3F 36 D 36 34 36 26 36 36 36 36 36 30 36 26 36 36 26 36 36 D6 36 36 36 36 26 36 36 36 3 36 ¢ 2 36 36 36 36 36 36 26- 3 3 36 36 36 36 3 26 26 36 2 M I I H 3 I I3 U2 M0 06 036 04 36 D D6 2 36 34 6 3 3

FTSK
P34 2 M I

9-10-HZ

9-10-HA

9-10-HZ

$-10-MZ

9-10-MZ

9-10-NA

9-10-HA

9-10-NA

9-10-M5
9-10-HZ

9-10-MV

9-10-MV

9-10-MS

9-10-HS

COHMPONHENT
IDENTIFIER
6 36 26 3 3 3 30 34

09295023

09305023

09315023

D9325023

D9335023

09345023

D9355023

09365023

D9375023

D9405023

D9445023

D9495023

09505023

CCHPCHENT AND
FAILURE HCDE
63 D6 26 363 36 336 30 20 0 4

2B-25KPBOY
COIL FAILS OPEN

52-25HPFO1
CONTACT 62
FAILS OPEN

71X83-2ENSY0R
CCHTACT 14
FAILS OPEN

1-2SHPFO1
CONTACT 15
FAILS OPEN

1-2SHPFO1
CONTACT 148
FAILS OPEN

1.25KP00L
CONTACT 13
FAILS OPER

1-25x7D01
CONTACT 11
FAILS OPEN

B2XA-2S1PBOY
CONTACT 1
FAILS CPEN

71X8-2ENSY03 COIL
ENERGIZED

52X-25hPB0Y
CONTACT 8
FAILS COPEN

2D-25KPBO1
COIL ENERGIZED
BY A SHORT

71X8-2EKRSY03

.CONTACT 18

FAILS OPEN

1-2E4PBo1
CONTACT 10
FAILS OPEN

HETHCO OF EFFECT H SYSTEH OTHER . RENARKS
FAILURE DETECTION .
3MIH NN MMM MMM MIOINEIIONNIE  FEIESEI N WP MEIEU MIH IO NI NI HIEIEIEIIEIM IO M 306363 07 26 3 6 3¢ 6 36 3636 36 36 3 36 36 ¢

PERIODIC TEST 25HPxP1B TRAIN FAILS INCPERATIVE
PERIODIC TEST 2SHP#P1B TRAIN FAILS INOPERATIVE
PERICDIC TEST 2S;P§P15 TRAIN FAILS INOSERATIVE
PERIODIC TEST 25HF%P1B TRAIN FAILS INO?ERATIUé
PERIODIC TEST 251PxP1B TRAIA‘FAILS INCPERATIVE
PERIODIC TEST 251PxP1B TRAIN FAILS INOPERATIVE
PER;ODIC TEST 25HPxP1B TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SPxP18 TRAIN FAILS INCPERATIVE
PERICDIC TEST 25HWP«P1B TRAIN FAILS INOPERATIVE
PERICDIC TEST 2SKPxP1B TRAIN FAILS iNOPERATIVE
PERIODIC TEST 25-PxP1B TRAIN FAILS INOPERATIVé
PERIODIC TEST 2SHPxP1B TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SKHPxP1B TRAIN FAILS INOPERATIVE

LY
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3638638 3636 36 0 3 3 I DEIEIEHE I HE IEHE I JEIE I JE I I6 36 23 36 36 I 26 H 3 36 3 36 363 3E JE I 36 I 36 I 36 3636 36 2 36 3 3632 36 3 36 336 I 66 33 I3 36 26 I 3 I 36 36 2 2 4 36 36 3 36 3 35 36 I 36 26 36 3 36 36 36 36 3 36 3 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 26 3 36 36 3 36 3 36 30 3¢ 36 36 3 3 3¢

FTSK  COMPONENT  COMPOMENT AND METHOD OF - EFFECT ON - SYSTEM . OTHER  REMARKS
IDENTIFIER  FAILURE MODE FAILURE DETECTION :

FEHMMMMAMIM I NN NN 333322333 3282 FEIEW IR IENEIE I I I I I IEIE I D FEIEIEIE I IEIE 36 I I8 36 2 JE IEIE IE 26 HEIE 263 DEI DEVE M IESEIE N IEIIEIEIEIE I 2 I3 I T IE I W 36 I FE I 6 3¢ 6 26 2 I 3E 26 36 3 26 36 3

9-10-MT  D9515023  1-2SWFBO1 PERIODIC TEST 2SKPxP1B TRAIN FAILS INOPERATIVE .
CONTACT 9 :
FAILS GPEN ,

9-10-BL  D2515033  2SKPxP1C PERIODIC TEST 2SHPXP1C TRAIN FAILS INOPERATIVE
ERKR HECHANICALLY
FAILS OPEN

9-10-BN  D2535031  35A-2SKPCOL ANNUNCIATED IN 2SKPXP1C TRAIN FAILS INOPERATIVE
POSITIVE FUSE CONTROL ROGH
FAILS OPEN

9-10-BN  D2545031  15A-2SKPCO1 ANNUNCIATED IN 2SHP*P1C TRAIN FAILS INCPERATIVE
POSITIVE FUSE CCNTROL ROOM
FAILS OPEN

9-10-BN D2565031  35A-2SHPCOl ANNUNCIATED IN 2SHP¥P1C TRAIN FAILS INGPERATIVE
NEGATIVE FUSE CONTROL RCOM
FAILS OPEN

9-10-BN D2575031  15A-25KPCO1 ANNUNCIATED IN 2SHP¥P1C TRAIN FAILS INOPERATIVE
NEGATIVE FUSE CONTROL ROOM
FAILS OPEN ]

9-10-DC  D2775033  53-2SHPC2G PERIODIC TEST 2SHP¥P1C TRAIN FAILS INOPERATIVE
CONTACT 6°
FAILS OPEN

9-10-DB  D2785033  3-2-ENSX04 PERIODIC TEST 2SHP¥P1C TRAIN FAILS INOPERATIVE
CONTACT 8 .o
FAILS OPEN

9-10-DB  D2795033  1-2SHPCOl PERIODIC TEST 25KPXP1C TRAIN FAILS INOPERATIVE

’ CONTACT 1
FAILS OPEN

9-10-DC  D2805033  3-25SKFCO1 PERIODIC TEST 2SHPXP1C TRAIN FAILS INOPERATIVE
CONTACT &

. FAILS OPEN

9-10-DC  D2615033  86-25KPCOL PERIODIC TEST 25WP*P1C TRAIN FAILS INOPERATIVE
CONTACT &C ‘
FAILS OPEN )

9-10-DD  D2825033  1-2SKPCOl PERIODIC TEST 2SKPXP1C TRAIN FAILS INOPERATIVE
CONTACT 10
FAILS OPEN
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FTSK
P 3 236 2 3
9-10-DD

9-10-DF

9-10-DE

9-10-DE
9-10-DE

9-10-DF
9-10-DE

9-10-DE
9-10-DF
9-10-DF
9-10-0G6
2-10-DG

9-10-KK

COMPCHENT
IDENTIFIER
P63 3438 3 6

D2835033

D28%5033

D26855033

02865033

D2875033

D2885033

D2895033

D2905033

D2915033

02925033

D2935033

D2975033

03025033

CCUPONENT AND
FATLURE MODE

6 IE 0TI I N

1-2SKPCO1
CONTACT 22
FAILS OPEN

2A-2SKPCO1
CONTACT 1
FAILS OPEN

71X2-2ENSX04 COIL

ENERGIZED

1-25KkPCO1
CONTACT ?
FAILS OPEN

1-2SHPCOL
CONTACT 9
FAILS OPEN

2A-2ShPCO1 COIL
FAILS OPEN

71X2-2ENSK04 COIL

ENERGIZED

2B-2SKPCOY
CONTACT 1
FAILS CPEN

. 1-2SHPCOl

CORTACT 16
FAILS OPEN

3-4-2S1PAGY
CONTACT T8
FAILS OPEN

52X-25KPCOY
CONTACT 8
FAILS OPEN

2D-25HPCOL
COIL ENERGIZED
BY A SHORT

2C-2SHPCOY
CONTACT 1
FAILS OPEN

DEUEIE I 6 3636 203 DG 3636 36 HE 36 36 06 36 36 3 3636 3 33K 2 33 FE I I I I6 I 696 3 36 2 JE JEI6 I 36 I 3636 I 2 I IE 3 ¢ 3E 3 3 36 W6 26 0 I I HE U I D6 I 36 36 26 36 36 I 306 266 3K 36 HE 3G 36 06 26 IE 2 I I 0 36 DI 36 362 236 26 26 I IEIK M I I I 36 36 W2 I DEIEIEIE I I3 I MM NN

HETHOD OF EFFECT ON  SYSTEH OTHER  REHARKS
FAILURE DETECTICN i
FOOHOHEIODBOHOGHOOROOEE  IEHOEHNOHHHOHBEBHOHONEEEOHOHDENENE  IHHHEOEHEEOHHEEHHHEOOEE

PERIODIC TEST 25HPxP1C TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SKP¥P1C TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SKPxP1C TRAIN FAILS INOPERATIVE

PERIODIC TEST ZSRP;PIC TRAIN FAILS INOPERATIVé

PERIODIC TEST 25HP*P1C TRAIN FAILS INOPERATIVE’ ! ‘
PERIODIC TEST 25HPxP1C TRAIN FAIL& INOPERATIVE

PERIODIC TEST 2ShPxP1C TRAIN FAILS INOPERATIVE
PEﬁIODIC-TEgT . . 25HPxP1C TRAIN FAILS INOPERATIVE )
PERIOCDIC TEST 25KPxP1C TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SKHPxP1C TRAIN FAILS INOPERATIVE

PERICDIC TEST 25WPxP1C TRAIN FA&LS INOPERATIVE

PERIODIC TEST 2SHP*P1C TRAIN FAILS INCPERATIVE

PERIODIC TEST 2SHPxP1C TRAIN FAILS INOPERATIVE

-
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3634 36 38 5 JE P26 6 369 26 3 36 36 36 36 3 262 26 I 26 36 36 36 26 3 36 96 26 36 36 26 36 36 36 36 36 36 36 36 326 36 36 3656 96 36 336 1 3 2 36 36 3 36 26 36 36 2 3 36 36 36 2 336 3 M 26 26 3 062626 D 6 DEUE DEIE 3606 D 36 T 0 96 36 3 2 3 3 I 2 3PN DI I I M I I I MMM NN MM MMM I NN

FTSK
3 NIKH NN

9-10-KK

9-10-KK

9-~10-KK

9-10-KK

9-10-KN

9-10-Kn

9-10-KN

9-10-KH

9-10-KH

9-10-Ki

9-10-KP

9-10-KN

9-10-KN

COMPONENT
IDENTIFIER
FH RN NN

D3035033

D3045033
D3055033

03065033

D3075033

D3085033
D3095033
3105033
D3115033
03125033

D3135033

D3145033

03155033

COMPONENT AND
FATLURE HODE
3636 96 36 3 3 39K 3 N

2C-2SKPLOY COIL
FAILS OPEN

52XA-2SHPCOY
CONTACT 2
FAILS OPEN

71X2-2ENSX04
CONTACT.13
FAILS CPEN

71%2-2ENSX03
COIL NOT
ENZRGIZED

2B-25KPCO1 COIL
FAILS OPEN

52-25KPA0L
CONTACT 52
FAILS OPEN

52-2SHPEOL
CONTACT 70
FAILS OPEN

71X1-2ENSX04
CONTACT 18
FAILS OPEN

1-2SHPEOL
CONTACT 13
FAILS OPEN

1-25WPEOL
CONTACT 11
FAILS OREN

52XA-25HPCOL
CONTACT 1
FAILS OPEN

1-25KhPAOL
CONTACT 14
FAILS OPEH

1-25HPAO1
CONTACT 15
FAILS OPEN

HETHCD OF EFFECT ON
FAILURE DETECTICH Lo
MNMMANIN NN MMM UM NIMMM I DI 2206096 3 60606 36 063 3 3636 000 W NI DM DI I JEN I DI U U I 3 D 0 I P63

»

SYSTEH OTHER  REUARKS

PERICDIC TEST 2SHPXP1C TRAIN FAILS INOPERATIVE

PERIODIC TEST 25HPxP1C TRAIN FAILS INOPERATIVE

PERIQDIC TEST 25KPxP1C TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SNP¥P1C TRAIN FAILS INOPERATIVE

FERICOIC TEST 2SHPRPLIC TRAIN FAILS INOPERATIVE

PERICDIC TEST 25HPxP1C TRAIN FAILS IROPERATIVE

PERIODIC TEST 25HP=P1C TRAIN FAILS INOPERATIVE

-

PERIODIC TEST 25KP«P1C TRAIN FAILS INCPERATIVE "

PERIODIC JEST 2SKPxP1C TRAIN FATILS INOPERATIVE
PERIODIC TEST ZSH?Nplc TRAIN FA}LS INOPERATIVE
PERIOD?C TEST 25HP#P1C TRAIN FAIL? INOPERATIVE
2SHPXPIC TRAIN FAILS INOPERATIVE

PERICDIC TEST

PERICDIC TEST 25HP%P1C TRAIN FAILS INOPERATIVE
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D696 3636 36 26 0 3636 2636 16 26 36 34 36 6 96 36 36 36 36 34 36 36 36 36 36 36 36 36 36 36 36 1 D6 36 W2 D 3K I I U6 26 J6 96 36 36 36 36 3 3 3¢ 36 1 36 30 36 26 36 36 6 36 34 36 e 36 3 3 6 36 36 36 36 D6 0 3 I 0 e 36 36 Db 3 36 W 36 6 36 I 36 3 3636 36 36 36 36 36 26 J6 36 3 I 06 3 I I 2636 0 3¢ 00 3 2 2 3 3 2 3 23 R

FTSK
MMM UM R

9-10-Hi

9-10-KpP

9-10-HP

9=10=k.?

9-10-BP

-

9-10-8R

$-10-BR

9-10-BR

9~10-BR

9-10-ES

9-10-ER

9-~10-ER

9-10-5S

COHPONENT
IDENTIFIER
B KA MK

03165033

DX:75033

D3185033

03195033

D9535043

D. 555041

09565041

D¥585041

D9595011

D9795043

09805043

H

09815043

D9825043

COHPONENT AND
FAILURE NHODE
05T I 6 08 2 KK

71X1-2ENSY04 COIL
ENERGIZED

52-2SPEOL
CONTACT 66
FAILS OPEN

52XA-2S5.'PCOL COIL
FAILS Ci'EN

52-2SKPAC)
CONTACT E8
FAILS CPEH

2SKPxP1D
BRKR HECHANICALLY
FAILS OPEN

35A-25HPDOL
POSITIVE FUSE
FAILS OPEN

15A-25HPDO1
POSITIVE FUSE
FAILS OPEN

35A-2SHPDLY
NEGATIVE FUSE
FAILS CPEN

15A-2SKPVOL
NEGATIVE FUSE
FAILS OPEN

33-25KPD2%
CONTACT 6
FAILS OPEN

3-2-ENSX03
CONTACT 8
FAILS OPEN

1-25KPDO1
CONTACT 1
FAILS CPER

3-25HPDOL
CONTACT &4
FAILS CPEN

HETHOD OF EFFECT ON  SYSTEH OTHER  REMARKS
FAILURE DETECTION 4 -
FEIEIEIENCITENIEIIN MMM NI PEIEDE 622 26 26 I NI 36 26 3 D IE 6T DETEJE I3 I MMM IEIEIENIEFEIETEIE - 36N 33 36 306 O 3 2 I I M IE 3623
PERIODIC TEST 2SHPxP1C TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SHPxP1IC TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SHPxP1C TRAIN FAILS INOPERATIVE
PERIODIC TEST 25HPxP1C TRAIN FAILS INOPERATIVE
PERIODIC TEST 25WP%P1D TRAIN FAILS INOPERATIVE
ANNUNCIATED IN 25HPxP1D T?AIN FAILS INOPERATIVE

CONTROL ROCM

ANNUNCIATED IN 2SHPP1D TRAIN FAILS INGPERATIVE
CONTRCL RCCH

AHNUHCIATED‘IN 2SHPxP1D TRAIN FAILS INOPERATIVE
CONTRCL ROOM

ASPUNCIATED IN 2SHPXP1D TRAIH FAILS INOPERATIVE
CONTRJL RCOM

PERICDIC TEST 2SHPXP1D TRAIN FAIL§ INCPERATIVE
PERICDIC TEST 2SHPXP10 TRA;N FAILS INOPERATIVE
PERIODIC TEéT 25WPxP1D TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SKPxP1D TRAIN FAILS INOPERATIVE
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FE 76 96 36 3 6 I 3 536 I I I FE I 6 T 36 36 I 3 3 I JE 3 I I M I 2 I I FE HE 3 I NI IE 33 32 3 H IO I D6 36 HE 3 I 3 I I I JE I I HE IE I I I I I I I 3 I I I I IEIE I I N 26 IE IE I I FEIETEH I IE 36 I I 2 3 M I I I I W 36 IEH M I IE 36 I I W IE 9 I I I M 6 2N 3 I I I 3

FTSK
363 3 36 3 3 3 ¢
9-10-ES
9-10-ET
9-10-ET
9-10-EV
9-10-EV
9-10-EU

9-10~-EU

9-10-EV
9-10-EU

9-10-EV
9-10-EV
9-10-EH

9-10-EH

CONPONENT
IDENTIFIER
FHIN N

09835043
69845343
09855043
D9065043
09675083
09085043

D9695043

D9905043
D9915043

D9925043

D9935043

E0015043

E0055053

COMPCHENT AND
FAILURE MODE
3696 336 NI KM MR

86-2SKPDOL
CONTACT 6C
FAILS OPEN

1-2SHPDOL
CONTACT 10
FAILS OPEN

1-25KP00L1
CONTACT 12
FAILS CPEN

2A-251PD0]
CONTACT 1
FAILS CPEN

71X2-2ENSYOR
CCONTACT 18
FAILS OPEN
1-25KPDO1
CONTACY 7
FAILS OPEN

1-25HPDOL
CONTACT 9
FAILS OPEN

2A-28KWPDO1 COIL
FAILS CPEN

71X2-2EH3Y04 COIL

-ENERGIZED

1-251PD01
CONTACT 16
FAILS OPEN

3-4-25KHPBaG
CONTACT T4
FAILS CPEN

52X-28%PD0)
CONTACT 8
FAILS OPEN

20-2SKRPDO1
COIL ENERGIZED
BY A SHORT

HETHOD OF
FAILURE DETECTION . .
O HAIOOENNIOGHOOBOOEEE  IOHEOHODEBENEOOOONEONHEOOENE 30NN NN RN R

EFFECT ON  SYSTEM OTHER  REMARKS

PERIODIC TEST 2SHPxP1D TRAIN FAILS INCPERATIVE

PERIODIC TEST 2SHPXP1D TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE

PERIOBIC TEST 25HWP«P1D TRAIN FAILS INOPERATIVE

PERICDIC TEST 2SHP%P1D TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHP*P1D TRAIN FAILS INOPERATIVE

PERIODIC TEST 25HP#P1D TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SWPxP1D TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHP#P10 TRAIN FAILS INOPERATIVE

25WPxP10 TRAIN FAILS INOPERATIVE

L] .

PERIODIC TEST

2SHP*P10 TRAIN FAILS INOPERATIVE

.

PERICDIC TEST
2SKP*P1D TRAIN FAILS INOPERATIVE

PERIODIC TEST

PERIODIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE

1 1204821 FAILURE NCDES AND EFFECTS ANALYSIS |
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UM MN KNI N NN MMM I NI MIIMM KM H IO WK I I I HM N REIIIIH NI IH N NI MM IR I I 0036 I MK NI 0 6 M 30 336 M2
FTSK COMPORENT COMPONENT AND METHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION
MMM HIOOCERMNN RN NN NN WM FHEINNI MM MM MMM IINIMMIE  FOIEM NI MIMIIMIEHII NI WM SN MIIIEIENMMMIONN 36 OO T DD 3D DI 36 3 94 3 23

9-10-NG  E0105043 2C-2SKPDO1 PERIODIC TEST 2SHPxP10 TRAIN FAILS INOPERATIVE
CONTACT )
FAILS OPEN

9-10-NG  EO115083  2C-2SKPDOL COIL  PERIODIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE
FAILS OPEN .

9-10-NG  E0125043 52XA-25HPDOL PERIODIC TEST 25HP*P10 TRAIN FAILS INOPERATIVE
CONTACT 2 L
FAILS OPEN

9-10-8G  EO1350483 71X2-2ENSY0q PERIODIC TEST 2SKP*P1D TRAIN FAILS INCPERATIVE
- CONTACT 13 :
) FAILS OPEN _
9-10-NG " E0145043 71X2-2ENSY0S PERIODIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE
COIL %OT '
- ENERGIZED

9-10-ET  E0155043 2B-2SHPDOY PERIODIC TEST 25HPxP1D TRAIN FAILS INOPERATIVE
CONTACT 1 . .
FAILS OPEH

9-10-NJ  E01465043 2B-2SKPDO1 COIL PERIODIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE
FAILS OPEN
9-10-NK EO0175043 52-25KPBO1 PERIODIC TEST 2SHPXP1D TRAIN FAILS INCPERATIVE
] CONTACT &2 ©
FAILS OPEN -

9-10-NK E£0185043 52-25KPFOL PERIODIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE
CONTACT 70 :
FAILS OPEN

9-10-HJ  E0195033 7IX1-2ENSYO0G PERIODIC TEST 2SHP»P1D TRAIN FAILS INOPERATIVE
CONTACT 18
FAILS OPEN

9-10-HJ  E0205033 1-25HPFO1 PERIODIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE
CONTACT 13
FAILS OPEN

9-ib-NJ E0215043 1-2SKPFO1 PERIODIC TEST 2SkPxP1D0 TRAIN FAILS INOPERATIVE
CONTACT 11
FAILS OPEN

9-10-NL  E0225033 52XA-25HPDOY PERIODIC TEST 2SHP¥P10 TRAIN FAILS INOPERATIVE
CONTACT 1
FAILS OPEN
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FTSK CCHMPONENT COMPONENT AND METHOD OF EFFECT ON  SYSTEH OTHER  RELARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION™
A3 I 2 3 3 £3.3.3323%3%83) 3212222223232 23] ‘Hﬂ‘ﬁ¥¥¥¥l¥¥¥¥¥¥{(*&¥%§*!¥ 1il*ii’il*%&l&)ﬂﬁ&**"&l&!Q‘I&l?‘l&*)ﬁ\"l*!* 636 3 D6 36 36 06 3¢ 38 36 363 3 36 26 3¢ 36 36 36 IE 2 36 2 36 6 o
9-10-NK  E0235083 1-251PB01 PERIODIC TEST 2SKPxP1D TRAIN FAILS INOPERATIVE
CONTACT 14
FAILS OPEN
9-10-NK  E025§5083 1-254PB01 PERIODIC TEST 25KPxP1D TRAIN FAILS INOPERATIVE
CONTACT 15
FAILS OPEN
9-10-NJ  E0255043 71X1-2ENSY04 COIL  PERIODIC TEST 25HP«P1D TRAIN FAILS INOPERATIVE
ENERGIZED )
9-10-NL  E0265043 52-2SHPFO) PERICDIC TEST 2SKP¥P1D TRAIN FAILS INOPERATIVE
CONTACT 66
FAILS OPEN
9-10-NL  E02750483 52%XA-2SHPDO1 COIL  PERICDIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE
FAILS OPEN -
9-10-HL  E0265043 52-251iPB0L PERIODIC TEST 2SHPXPID TRAIN FAILS INOPERATIVE
. CONTACT 56 -
FAILS OPEN
9-10-AL  D3205053 251PxP1E PERIODIC TEST 2SHP¥P1E TRAIN FAILS INOPERATIVE
BRKR HECHANICALLY .
FAILS OPEN
9-10-AR  D3225051 35A-2SHPEOY - ANNUNCIATED IN 2S5PHP1E TRAIN FAILS INGPERATIVE
‘ POSITIVE FUSE CONTROL ROOM
FAILS OPEN
| 9-10-AR D3235051 15A-25KPEOL ANHUNCIATED IN 2SHPXP1E TRAIN FAILS INOPERATIVE
; POSITIVE FUSE CONTROL ROCHM
FAILS OPEN
9-10-AR  D3255051 35A-2SHPEO) ANMUNCIATED IN 2SHPP1E TRAIN FAILS INOPERATIVE
NEGATIVE FUSE CONTROL ROOM
FAILS OPEN
9-10-AR  D3265051 A15A-2SHPEDL ANNUNCIATED IN 2SHPHPLE TRAIN FAILS INOPERATIVE
NEGATIVE FUSE CONTROL ROCH
FAILS OPEN
9-10-AY  D3445053 33-25KPE2Y PERIODIC TEST 2SHP¥P1E TRAIN FAILS INOPERATIVE
CONTACT ¢ ) -
FAILS OPEN
9-10-AX D3455053 3-2ENSX04 PERIODIC TEST 2SKP*PLE TRAIN FAILS INOPERATIVE
CONTACT 10
FAILS OPEN
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FTSK COMPOMENT COHPCNENT AND HETHCD OF EFFECT ON 'SYSTEM OTHER  REMARKS
IDENTIFIER - FAILURE HODE FAILURE DETECTION :
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9-10-AX  D3465053 1-25KPEO1 PERICDIC TEST 2SWPXP1E TRAIN FAILS INOPERATIVE
CONTACT 1
FAILS OPEN

9-10-AY D3475053 3-25KPEO) PERIODIC TEST 2SHPxP1E TRAIN FAILS INCPERATIVE
CONTACT 4
FAILS OPEN

9-10-AY  D3385053 3-2SKrCOL PERICDIC TEST 2SHPXP1E TRAIN FAILS INOPERATIVE
CONTACT 8 -
FAILS OPEN

9-10-AY  D3395053 86-2SHPEO)Y PERIOD&C TEST 2SHPxP1E TRAIN FAILS INCPERATIVE
. CONTACT 6C '
FAILS OPEN

9-20-AZ D3515053 1-25HPCO1 PERIODIC TEST 2SKPxP1E TRAIN FAILS INOPERATIVE
CONTACT 9 -

FAILS OPEN ) .

9-10-AZ D3525053 1-2SHPEOY PERIODIC TEST 2SHPHP1E TRAIN FAILS INOPERATIVE
CONTACT 7
FAILS CPEN .

9-10-KR 03545053 2A~-2SKPEO] PERIODIC TEST 2SHP®P1E TRAIN FAILS INOPERATIVE
CONTACT 1
FAILS CPEN

9-10-KR  D3555053 1-2SKPEOL PERICDIC TEST 2SHPXP1E TRAIN FAILS INOPERATIVE
CONTACT 10
FAILS CPEN

9-10-KR  D3565053 1-2SKPEODL PERIOBIC TEST 2SHP#P1E TRAIN FAILS INCPERATIVE
CONTACT 12
FAILS OPER

9-10-KR  D3575053 71X3-2ENSY0G PERIODIC TEST 2SHP«P1E TRAIN FAILS INOPERATIVE
CONTACT 18 :
FAILS OPEN

9-10-KR  D3585053 71%3-2ENSX04 COIL  PERIODIC TEST 2SHPXP1E TRAIN FAILS INOPERATIVE

9-10-KX - ENERGIZED R

9-10-KH  D3595053 2A-25WPEOY COIL PERIODIC TEST 25KPXP1E TRAIN FAILS INOPERATIVE
FAILS OPEN

9-10-KH D3605053 1-2SHPEOL PERICDIC TEST 2SKPXP1E TRAIN FAILS INOPERATIVE
CONTACT 16
FAILS OPEN
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FTSK COMPONENT COMPORENT AND HETHOD OF EFFECT O©ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE HCDE FAILURE DETECTION
IHMNNHNN  FOEMMNMNMNE  HNMMIOHNN MHANK XN FEIFEN I W MNNMIIMRINNNIMINM  FOIEMIH I I NI I M IR NI MM HII M 36 I DI DI I3 I 336 36 9 2 6 3 3 e 3
9-10-KR  D34615053 3-5-25KPAYG PERICDIC TEST 25KP#PLE TRAIN FAILS INOPERATIVE

COHTACT T1
FAILS OPEN

9-10-KS D3625053  52X-2SHPECL PERIODIC TEST 2SHPXP1E TRAIN FAILS INOPERATIVE
CONTACT 8 .
FAILS OPEN -

9-10-KS D3665053 2D-2SHPEOL PERIODIC TEST 2SHP#P1E TRAIN FAILS INOPERATIVE
] » ENERGIZED : ‘
BY A SHORT

9-10-KT  D3715055  2C-2SHPEOL PERIODIC TEST 2SHPXP1E TRAIN FAILS INOPERATIVE
CONTACT 1 . -
FAILS OPEN :

9-10-KT  D3725053  2C-2SKPEOL COIL  PERIODIC TEST 2SHPXP1E TRAIN FAILS INOPERATIVE
FAILS OPEN

9-10-KT  D3735053  S52XA-2SHPEOL PERICDIC TEST 2SHPwP1E TRAIN FAILS INHOPERATIVE
CONTACT 2
FAILS OPEN : o .

9-10-KT  D3745053 T1Y3-2ENSX0G PERIODIC TEST 2SHP»P1lE TRAIN FAILS INOPERATIVE
CONTACT 13
FAILS OPEH

9-10-KT  D3755053 JA1X3-2ENSX04 PERICDIC TEST 25HPxP1lE TRAIN FAILS INOPERATIVE
- COIL NOT
ENERGIZED

9-10-AZ D3765053 2B-2SKPEO]1 PERIODIC TEST 2SHPxP1E TRAIN FAILS INOPERATIVE
CONTACT 1
FAILS OPEN -

9-10-KX  D3775053 ¢B-2SHPEOL COIL PERIODIC TEST 2SKPxP1E TRAIN FAILS INOPERATIVE
FAILS OPEN

9-10-KX D3785053 52-2SHPCO1 PERIODIC TEST 2SKPxP1lE TRAIN FAILS INOPERATIVE
CONTACT 62 .
FAILS OPEHN

9-10-KX D3795053 52-25HPAQL PERIODIC TEST 2SHP¥P1E TRAIN FAILS INOPERATIVE
CONTACT 70
FAILS. OPEN -

9-10-KU  D3805053 1-2%NPA01 PERIODIC TEST 2SKRPxP1E TRAIN FAILS INOPERATIVE
CONTACT 11
FAILS OPEN
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FTSK
L3.3.3.3.33.3.3
9-10-KU
9-10-Ku
9-10-KU
9-10-KX
9-10-KX
9-io-u§
9-20-HX

9-10-KX
9-10-AN
9-10-AV
9-10-AU
9-10-AU

9-10~AV

COMPONENT
IDENTIFIER
i3 333 32 31

036150537
D3825053
D3835053
D3845053
03855053

D3865053

D3875053

D3885053
E0305063
E0325061
E0335061
E0355061

E0365061

COMPONENT AND

FATILURE HODE

FE I 3£ 3 26 36 26 36 26 3 266 26 3636 3¢

1-2SKHPAOL
CONTACT 13
FAILS OPEN

1-2SHPCOY
CONTACT 149
FAILS OPEN

1-2SHPCOL1
CONTACT 15
FAILS OPEN

71X3-2ENSX0G
CONTACT 19
FAILS OPEN

B2XA-2SHPEDY
CONTACT 7
FAILS OPEN

52-25KPCO1

. CONTACT 58

FAILS OPEN

52XA-2SHPAOY COIL

FAILS OPEN
52-2SHPAOL
CONTACT 66
FAILS OPEN

2SKPxP1F

BRKR MECHANICALLY

FAILS OPEN

35A-2SHPFOL
POSITIVE FUSE
FAILS OPEN

15A-2SKPFOL
POSITIVE FUSE
FAILS OPEN

35A-25HPFOL1
NEGATIVE FUSE
FAILS OPEN

15A-2SKPFOL
NEGATIVE FUSE
FAILS OPEN

36 903 336 DU HEIE I HEHE I IE 2T I 26 36 I 2% 2 3 DI I NI FEIEN I D6 I I NN IE N I I FEIE I I P 26 1 I 23T 3 DI NI I I T H 2 HE I I I 2 36 T 2 36 36 36 26 31 2 T3 22 HE H W I I 3636 1 I 3 3 I JJE JE 16 W I 1 226 3636 31 36 26 23624 336 3 H I M 2

HETHOD OF EFFECT OM  SYSTEH OTHER  REHARKS
FAILURE DETECTION
MM RIHNMIONIN MM IKMIMMNNE  FEIIH MM IR M IINW MR IO IRIIMININ NI HIEI I IEMIEN I 336 63636 MMM

PERIODIC TEST 2SHPXP1E TRAIN FA{LS IROPERATIVE
PERIODIC TEST 2SHPxP1E TRAIN FAILS INOPERATIVE
PERIODIC TEST QSHF¥P1E TRAIN FAILS INOPERATIVE .
PERIODIC TEST ) 25HPxP1E TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SKPxP1E TRAIN FAILS INOPERATIVE
PERIODIC TEST ) ZSHPfPlE TRAIN FAILS INOPERATIVE
PER;ODIC TEST 2SHPxP1E TRAIN FAILS INOPERATIVE
PERIODIC TESY 2SHPXP1E TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SHPxP1F TRAIN FAILS INOPERATIVE
ARNUNCIATED IN 2SHPXP1F TRAIN FAILS INOPERATIVE

CONTROL ROOH

ARNUNCIATED IN 2SHPxP1F TRAIN FAILS INOPERATIVE
CCNTROL ROOH

ANNUNCIATED IN 2SHPxP1F TRAIN FAILS INOPERATIVE
CCNTROL ROOH

ANHUNCIATED IN 2SHP¥P1F TRAIN FAILS INOPERATIVE
CONTROL ROOM
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FTSK CCMPONENT  COMPOMENT AND HETHOD OF - EFFECT ON  SYSTEN OTHER  REMARHS
IDENTIFIER FAILURE HOOE FAILURE DETECTION ¢ e )
I 332X M DM FE36 36 M 36 36 N 2K 2N 2 ¢ LEREL LR BR8] il!*Kl**!KlNl!*i*!ﬂ****!**ﬁ*lxl**!** FEE 336 06 36 36 353 36 3 22 I 3 06 3636 36 26 3¢ 36 2 3¢ 3¢
9-10-BD  EO535063 33-25KHPF24 PERICDIC TEST 25HPxP1F TRAIN FAILS INOPERATIVE
CONTACT 6 ;
FAILS OPEN
9-10-BC  EO0555063 3-2ENSY04 PERIODIC TEST 25KP¥P1IF TRAIN FAILS INOPERATIVE
CONTACT 10 .
FAILS CFEN
9-10-BC  EQ565063 1-2SHPFOL PERIODIC TEST 25HP»PIF TRAIN FAILS INOPERATIVE
* « CONTACT 1 .
FAILS OPEN - . .
9-10-BD E0575063 3-2SHPFO1 PERIODIC TEST 2SHP¥PIF TRAIN FAILS INCPERATIVE
CONTACT 4-
. ~ FAILS OFEH - S
9-10-BD- EQ585063 3-2SKHPDOY ~ PERIODIC TEST 25HPRPLF TRAIN FAILS INOPERATIVE
: CONTACT 8

FAILS OREN - : "

9-10-BD E0595063 86~2SKPFOL PERIODIC TEST 2SHP¥P1F TRAIN FAILS INOPERATIVE
CONTACT 6C
o FAILS OREN
9-10-BE  E0505063 1-2SKPFO1 PERIODIC TEST 2SHPxPIF TRAIN FAILS INOPERATIVE
. CONTACT' 9 ’ .
FAILS OPEN
9-10-BE  E0615063 1-2SKPFO1 PERIODIC TEST 2SHP%P1F TRAIN FAILS INCPERATIVE
.- CONTACT 7
FAILS OPEN
9-10-BE  E0635063 2A-25KHPFO1 PERIODIC TEST 2SKPxPIF TRAIN FAILS INOPERATIVE
: . : CONTACT 1 - :
FAILS OPEH
2-10-NN  E06G5063 1-2SHPFO1 PERIODIC TEST 2SHPXP1F TRAIN FAILS INOPERATIVE
- . . CONTACT 10 . . .
FAILS OPEN
9-10-NN  E0653063 1-2SHPFO1 PERIODIC TEST 2SHP¥P1F TRAIN FAILS INOPERATIVE
- CONTACT 12 - . .
FAILS OFEN
9-10-NN  E06465063 71X3-2ENSY04 PERIODIC TEST 2SHPxP1F TRAIN FAILS INOPERATIVE
CONTACT 38
FAILS OPEN
9-10-NN  E0675063 71X3-2ENSY04 COIL  PERIODIC TEST 2SHP*P1F TRAIN FAILS INOPERATIVE
9-10-NU ENERGIZED
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FTSK COMPCHENT COHPONENT AND METHCD OF - . EFFECT ON  SYSTEM OTHER  REHARKS
IDENTIFIER FAILURE HODE FAILURE DETECTION
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9-10-NT  E04685063 2A-2SKPFO1 COIL PERIODIC TEST 2SKHPxP1F TRAXIN FAILS INOFERATIVE
FAILS OPEN B

9-10-NT  E0695063 1-2SHPFO1 PERIODIC TEST 2SHP»P1F TRAIN FAILS INOPERATIVE
CONMTACT 16
FAILS OPEN

9-10-HT EO0705063 3-5-25HPB3S PERIODIC TEST 2SHP*P1F TRAIN FAILS INOPERATIVE
CONTACT T2
FAILS OPEN

"9-10-NP E0715063 52X-25HPFO1 PERICDIC TEST 2SHPxPIF TRAIN FAILS INOPERATIVE
CONTACT 8
FAILS OPEN

9-10-NP  EG755063  2D-2SKPFO1 PERIODIC TEST 2SKPxP1F TRAIN FAILS INOPERATIVE
ENERGIZED
BY A SHCRT

9-10-NQ  E0B825063 2C-2SKPFOY PERICDIC TEST 2SHPxP1F TRAIN FAILS INCPERATIVE
CONTACT 1
FAILS COPEN

- 9-10-NQ  E0835063 <C-2SHPFO1 COIL PERIODIC TEST 2SWPxP1F TRAIN FAILS INOPERATIVE
FAILS OPEN

9~10-NQ  EO0845063 52XA-25HPFO1 PERIODIC TEST 25HP»P1F TRAIN FAILS INOPERATIVE
CONTACT 2
FAILS OPEN

9-10-KRQ  E0855043 21X3I-2ENSY0G PERIODIC TEST 2SKPxP1F TRAIN FAILS INCPERATIVE
CONTACT 13
FAILS OPEN

9-10-NQ E08650463 1¥3-2ENSYOS PERIODIC TEST 25HPXPIF TRAIN FAILS INOPERATIVE
COIL NOT
ENERGIZED

9-10-BE  E0875063 2B-2SKPFO1 PERIODIC TEST 25KPxP1F TRAIN FAILS INOPERATIVE
CONTACT 1
FAILS OPEN .

i3

9-10-NR  E0885063 <B-2SHPFO1 COIL PERIODIC TEST 2SKPxP1F TRAIN FAILS INOPERATIVE
FAILS CPEN

9-10-NU  E0895063 50-25KRPDOL PERIODIC TEST 2SKP»P1F TRAIN FAILS INOPERATIVE
CONTACT 62
FAILS OPEN
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COHPONENT AND

FTSK

I LEMI MM

9-10-NU

9-10-NR

*=10-NR

9=-1C-NR

9-10-N?

9-10-1"J

9-10-"Y

9-10-KU

9-10-NU

9-10-NU

9-10-4Q
9-10-JR
9-10-JU
9=10-JVv
9-10-42Z
9-10-KA
9-10-KN

9-10-KU

CONPONENT
JOENTIFIER
P20 320 22

E0905063

E0915063

E0925063

E0935063

E0985063

E0955063

E0965063

E0975063

E0985063

€0995063

01785073

D1785073

FAILURE MODE

FEJEE 262 I I DI MK

52-25KHP.301
CONTACT 70
FAILS CEH

1-25KHPB.1
CONTACT 1
FAILS OPtN

1-25K7B01
CONTACT 13
FAILS OPEN

1-25HP001
CCNTACT 14
FAILS OPEN

1-2SHPDOY
CONTACT 15
FAILS OPEH

T1X3-2ENSYO0R
CONTACT 19
FAILS OPEN

52XA-2SHPFOL
CONTACT 7
FAILS OPEN

52-25KPDOY
CONTACT 58
FAILS OPEN

52XA-25KHPFO1 COIL

FAILS OPEN

52-25KHPBO1
CONTACT 66
FAILS OPEH

1-2SHPAOL
OPERATOR ERROR

1.2SKPACL
OPERATOR ERROR

HETHOD OF
FAILURE DETECTION .
FHHIOOOONNRRNIOO0HOOOOHE  IOOEGHOOOOBUOMOONNOOOOOUOBOOHOONIONO0E  H0O00EEN IO NN RN XN

PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERICDIC TEST
PERICDIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

EFFECT

oN

SYSTEH

2SHPxP1F TRAIN FAILS INCPERATIVE

2ShPxP1F

2SHPXP1F

2SRP#P1F

25HPRP1F

25HPXPIF

2SHP¥P1F

25hPkP1F

2SKPXP1F

2SHP*P1F

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

FAILS
FAILS
FAILS
FAILS
FAILS
FaILS
FAILS

FAILS

FAILS

INOPERATIVE

INGPERATIVE

INOPERATIVE

INCPERATIVE

INOPERATIVE

INOPERATIVE

INOPERATIVE

INOPERATIVE

INOPERATIVE

LOSS OF DIV I SERVICErﬂATER
TO RHS PUNP SEAL COOLERS

LOSS OFVDIV I SERVICE RATER
TO RHS PUHP SEAL COOLERS
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FTSK
IR MW

9=-10-JQ

9-10-JQ

9-10-JQ
?-IO-JQ
9-10-JT7
9-20-JT
9-}0~J5
9-10-JS
9-10-JS
9~10~-JS

9-10-JX

9-10-KA

COHPONENT
IDENTIFIER
L3333 3330

D1795073

D1835073

D1845073
01855073
01685073
D1895073
D1955073
01565;53
01975073

01985073

D25305073

D2315073

COHPONENT AND
FAILURE NHODE
3336 3633 36 2 2

1-2SKPAODL
CONTACT 3
FAILS CLOSE

27X1-2ENSX04 COIL
ENERGIZED

27X1-2ENSX0%
CONTACT 19
FAILS CLOSE

86-2SKPAOL
CONTACT 1C
FAILS CLOSE

2SHPADL
GROUND OR PHASE
OVERCURRENT

86-2SHPAOL
COIl. ENERGIZED
BY A SHORT

62-1-25KPAQ)Y
CONTACT 5
FAILS CLOSE

62-12SKPAOL
COIL ENERGIZED

BY A SHORT

52-25KPAOL
CONTACT 56
FAILS CLOSE

SSHPxFSLX96A
HC CONTACT
FAILS CLOSE

52X-25HPAOY
OPERATING COIL
ENERGIZED

BY A SHORT

52X~2SKPAOL
RESET COIL
FAILS OPEN

3 26 36 26 26 2636 36 26 6 36 20 26 3C 363626 3 26 20T D6 I D6 I 3 3EIEIE 2 236 JE 06 DE I BE T IEIE 2 226 I I 2T I3 I 6 IEH M 626 26 2 0636 2 2 326 De 323 DEIEIE DI IE 26 I I I I I 6 PEHE I IE I T I I I T I DI D IETE I I I I 26 2 3 I M I 232 I I M 36 2266 36 DI I I 6

HETHOD OF EFFECT ON  SYSTEH OTHER
FAILURE DETECTICN

FEIEIE N M6 IEHEIEIE I NI IO IEIEDENI D6 D D6 I 3 I V6 DI I T T T3 I VMM A HENEIE D HE MMM IETIEMIEI D IE I IE I I 2 I 3 IE I M 3¢ 2 76 2 36 2 36 26 26 3 2

REHARKS

PERIODIC TEST 25HPxP1A TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPXP1A TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxP1A TRAIN FAILS INOPERATIVE
PERIODICMTEST 2SKRPxP1A TRAIN FAILS INOPERA}IVE
PERIODIC TEST 25HPxP1A TRAIN FAILS INOPERATIVE
PERIODIC TEST ZSKPxplé TRAIN FAILS INOPERATIVE
FERIODIC TEST 25HPxP1A TRAIN FAILS INOPERATIVE ’ .
PERIODIC TEST 25HPxP1A TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SHPxP1A TRAIN FAILS INOPERATIVE
PERIODIC TEST

2SKPxP1A TRAIN FAILS INOPERATIVE

PERIQDIC TEST 2SKPxP1A TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxP1A TRAIN FAILS INOPERATIVE
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FTSK

33 2 3¢ 3¢ 2 3¢

9-10-KA

9-10-JX

. 9=10-KA

9-10-KV

9-10-KA

9-10-IN

9-10-HN

9-10-MN

9-10-HN

9-10-HR

CONPONENT
IDENTIFIER
P36 3634 02 M3

D2425073
02645073
D2455073
D28365073
02375073

08805083

06805083

08815083

D8655083

D0865003
00875083

08905083

COMPOHENT AND
FAILURE HCOE
PO 362 I B B NN

52X-2ShPAOL
CCONTACT 2
FAILS OPEN

2D-25KPAOL
CONTACT 1
FAILS CLOSE

27¥3-2ENSX04
COIL NOT
ENERGIZED

27X3-CELSXCG
CONTACT 11
FAILS OPEN

1-2SKPAOL
CONTACT 5
FAILS OPEN

1-2SFhDOY
OPERATOR ERRCR

1-2SPH301
OPERATOR ERROR

1-2SKFBO1
CONTACT 3
FAILS CLOSE

27X1-2ENSY03 COIL
ENERGIZED

27X1-CENSYO0R
CONTACT 19
FAILS CLOSE

86-25KPBO1
CONTACT 1C
FAILS CLOSE.

a5HPBOL
GROUND CR PHASE
OVERCURRENT

HETHOD OF
FATILURE DETECTION

EFFECT ON  SYSTEH OTHER  REHARKS

FEIE D6 2 3 I I DE 36 3 I 6 DE 2 M 2 I IE 22 62 W il*!*ik*;!***N**l*ll*******K******l* 366 D6 0616 D2 2 IEIE 26T 26 I I I M I

PERIODIC TEST
PERIODIC TEST
PE?IODIC TESTY
PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

-
-

PERIODIC TEST

PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

2SHPxP1A TRAIN FAILS INOPERATIVE
2SHPxP1A TRAIN FAILS INCPERATIVE

LOSS OF DIV I SERVICE HATER
TO RHS PUMP SEAL COOLERS

25WPxP1A TRAIN FAILS INOPERATIVE

2SHPxP1A TRAIN FAILS INOPERATIVE

LOSS OF DIV II SERVICE KHATER
TO RHS PUIP SEAL COCLERS

LO5S OF DIV II SERVICE HATER
TO RHS PUIP SEAL -COCLERS

25HPxP1B TRAIN FAILS INCPERATIVE

£l - a

2SKPxP1B TRAiN FAILS INOPERATIVE

2SHP¥P1B TRAIN FAILS INCPERATIVE
2SKPXP1B TRAIN FAILS INOPERATIVE

25HPxP1B TRAIN FAILS INOPERATIVE

12114821 FAILURE MODES AND EFFECTS ANALYSIS |

i_AR. | SERVICE HATER
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FTSK CCHPONENT
IDENTIFIER
IOOEERRR  HOBOOIRR

9-10-MR  D8915083
9-10-4Q DB975083
9-10-11Q D&985083
9-10-HQ  D8995083
9-10-HQ D9005083

9-10-HV  D9415083

9-10-HY  D9&25083
9-10-HY D9835083
9-10-HV  D9455083
9-10-lfy 09465083
9-10-NS

9-10-MY  D9475083

9-10-HY D9485083

COMPONENT AND
FAILURE HCDE

FEEIE I I 3 3 T FE I N

86-25KRPBOL
COIL ENERGIZED
BY A SHCRT

62-1-25HPBO1
CONTACT 5
FAILS CLOSE

62-1-25KPS01
COIL ENERGIZED
BY A SHCRT

52-25KPB01
CCNTACT 56
FAILS CLOSE

2SHP#FSLX 968
NC CONTACT
FAILS CLOSE

52X-25KPBOLY
OPERATING COIL
ENERGIZED
BY A SHORT

52X%-251P301
RESET COIL
FAILS OPEN

52X-25KPB01
CONTACT 2
FAILS OPEN

2D-25HPBOL
CONTACT 1
FAILS CLOSE

27%3-2ENSY0S
COIL NOT
ENERGIZED

27X3-2ENSY04
CONTACT 11
FAILS OPEN

1-25KPBOY
CONTACT &
FAILS OPEN

HETHOD OF EFFECT OH  SYSTEM OTHER  REMARKS
FAILURE PBETECTION .. :

63630363 M MHN MM H MMM IIENMMMN  FOHIEIIEN X IO TENIH I FEIEI I NI I I NI 2 D3 3062 6 06 D236 26 2 MDD ME I KM

PERIODIC TEST 251t°xP1B TRAIN FAILS INCPERATIVE

PERIODIC TEST 25HPxP1B TRAIN FAILS IHOPE;ATIVE

PERIODIC TEST 2SHPxP1B TRAIN FAILS INOPERATIVE -
PERIODIC TEST 25KPxP1B TRAIN FAILS INOPERATIVE

PERICDIC TEST 2SHPxP1B TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxP1B TRAIN FAILS INOPERATIVE

PERIODIC TEST 25HP¥P1B TRAIN FAILS INOPERATIVE |
PERIODIC TEST 2S1iPxP1B TRAIN FAILS IN&PERATIVé

PERICDIC TEST 2SKPxP1B TRAIN FAILS INOPERATIVE

PERIODIC TEST LOSS OF DIV II SERVICE HATER

TO RHS PUMP SEAL CCOLERS

PERICDIC TEST 25HPxP1B TRAIN FAILS INOPERATIVE

PERIODIC TEST 25HPxP1B TRAIN FAILS INOPERATIVE

2
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636 3626 36 26 38 DEDENEDEIEJEHE I HE B3I HE 3 I 3636 3636 3363 HE 3 36 36 226D I 26 36 26 36 26 36 36 26 26 36 2 2E 36 2 26 36 26 36 36 2 36 32 363 3636 363 36 236 36 33 3 2636 163 3 36 36 396 36 76 36 26 D6 26 76 26 26 26 2 36 3D 2 3 336 30 26 26 2 26 3636 36 Yo 2 36 56 36 26 3 36 96 36 36 26 36 3¢ 3¢

FTSK
BN MMM

9-10-KC
9-10-KE
9-10-0B
9-10-DD
9-10-DE
9-10-0F
9-10~-KL

9-10-KU

9-10-BN

i

9-10-KE

9-10-KE

9-10-KE

9-10-KF

9-10-DC

9-10-BC

9-10-KF

9-10-KF

CONPORENT
JDENTIFIER
F6 34 36 6 226 36 3 W

D2385093

D2385093

D2525093

D2555093

02595093

D2605093

D2615093

D2625093

D2635093

D2645093

D2655093

COHPOHENT AND
FAILURE HODE
I I N W BN A

1-2SKPCOL1
OPERATOR ERROR

1-2SHPCO1
OPERATOR ERROR

2SHPxP1C
EREARER 52 TC
ENERGIZED

BY A SHORT

1-25KPCO1
CONTACT 3
FAILS CLOSE

27%2~-2ENSX08
CONTACT 19
FAILS CLOSE

86-2SHFCOL
CONTACT 1C
FAILS CLOSE

$2-2-253FCOY
CORTACT 5
FAILS CLOSE

86-~-25KPCO1
COIL ENERGIZED
BY A SHORT

2SKPCO1
GROUND OR PHASE
OVERCURRENT

62-1-25KPCO1
COIL ENERGIZED
BY A SHORT

2SHP#FSLX96C
NC CONTACT
FAILS CLOSE

HETHCD OF EFFECT SYSTEM OTHER  REHARKS

FAILURE DETECTION
FOOHHBHHOBOHOOBHHOHHHOHHNE  IBHOHOOHHOBHEOHOOEEOHNOHOOGENOEEE  HN IO NN NN KM I NNIHHM®

ON

LOSS OF DIV I SERVICE HATER ¢
TO RHS PUMP SEAL COTLERS

PERICDIC TEST

LOSS OF DIV I SERVICE HATER
TO RHS PUMP SEAL COQLERS

PERIODIC TEST

PERIODIC TEST 25HPxP1C TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxP1C TRAIN FAILS INOPERATIVE

PERIODIC TEST 25HPxP1C TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxPIC TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHP¥P1C TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxP1C TRAIN FAILS INOPERATIVE

PERICDIC TEST 2SHPxP1C TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxP1C TRAIN FAILS INOPERATIVE

s

PERIODIC TEST 2SHPxP1C TRAIN FAILS INOPERATIVE

121131821 FATLURE MODES AND EFFECTS ANALYSIS |
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FTSK
F]IOIOONK
9-10-HG
9-10-KG
9-10-KG

9-10-KJ

9-10-DG

9-10-KL
9-10-KL
9-10-D6
9-10-KL
9-20-KL

9-10-KL

COHPCHENT
IDENTIFIER
FIIHH N

D2705093
D2715093
D2725093
02735093

D2985093

02955093
D2965093
02965093
D2995093
03005093

D3015093

COMPOHENT AND

FAILURE MODE

36636 26 2 96 3 0 3 D2 M 3

3-2SKHPCO1
CONTACT 1
FAILS CLOSE

3-28HPCOL
COIL ENERGIZED
BY A SHCRT

52-2SKPAOL
CONTACT 68
FAILS CLOSE

3-7-25KHPAGS
CONTACT T1.
FAILS CLOSE

52X-25WPCOL
OPERATING COIL
ENERGIZED

BY A SHCRT

52X-2SkPCO1
RESET COIL
FAILS OPEN

52X-2SHPCOY
CONTACT 2
FAILS OPEN

2D-2SHPCOL
CONTACT 1
FAILS CLOSE

1-25KPCOY
CONTACT 5
FAILS OPEN

27-2-2ENSX04
CONTACT 20
FAILS OPEN

27X2-2ENSX05
COIL NOT
ENERGIZED

HETHCD OF
FAILURE DETECTION

63636 3¢ 26 36 36 36 36 36 26 3 I6 36 36 26 I 36 I DE 36 I6 2 2 6 36 I D6 36 2 26 36 36 HE I 36 DI I JE I D 26 36 I I3 I 3 U6 I 1 36 HE 3 JE I I JE 3 36 2 3 38 36 I JE I3 V6 3 I HE D6 I 26 D6 HE 3¢ 36 26 FE I HE I 3 I JE I FEIEIE T K 3 I 2 26 T 22 JE I 36 P I3 HE 2 3 DI I 3 B M I I I I3 W

EFFECT ON  SYSTEN

OTHER

REHARKS

IO IMHICIHIMIIEMINIHIIII  FEIEHIEIHIIEM I I M I I I I M WIS IEIEMIEIE T WEIEIEIE 26 D3 E I I E 3 2 16 3 D IEIE I8 36 3 M M

PERIODIC TEST
PERICDIC TEST
PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERIODIC TEST
PERIOOICVTéST
PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

25HPxP1C TRAIN FAILS INCPERATIVE

LOSS OF DIV I SERVICE RATER
TO RHS PUMP SEAL COQLERS

NONE

3-7 2SHPAG4 CONTACT T1 CLOSE

2SHPxP1C TRAIN FAILS INOPERATIVE

2SKP¥P1C TRAIN FAILS INOPERATIVE

25HP¥P1C TRAIN FAILS INCPERATIVE

2SHPxP1C TRAIN FAILS INOPERATIVE

2SHPXP1C TRAIN FAILS INOPERATIVE

25HP*P1C TRAIN FAILS INOPERATIVE

2SKPxP1C TRAIN FAILS INOPERATIVE
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363636 36 36 26 36 36 36 36 3E 36 3 36 36 76 26 36 3 36 3036 JE I 3 6 2 36 3 3 26 26 3 26 36 36 36 36 26 26 2 DE 6 36 JE I M 6 3636 36 36 36 3 36 36 36 36 36 3 36 3 3 36 36 3 I 36 36 36 36 36 36 26 36 26 26 36 36 35 36 36 3 3 3 I 36 36 34 3 I 263K 36 I B P DI I I I 26 D JEIE 24 32 D 26 I I 3 3¢ D2 9 I I3 W I 33 3¢

FTSK COMPONENT CCHPONHENT AND HETHOD OF EFFECT O  SYSTEM OTHER  REHARKS
IDENTIFIER FAILURE HODE FAILURE DETECTION - -
I I I N I W W N FE € 36 I 3 3 I 2 2K N W MM FE 626 26 D6 P JE 3T FEIEIE I IESEFE WM IE MM FEIEIEIE JE I I T 696 26 D6 T I DE I DE D WE B IE DI I DI PEIEIEMMIEIDEI I I DI I I D E DI I I 3 H I I I W 2 3 I 36 ¢ 3¢
9-10-HA  D9395103 1-25HPDOL PERIODIC TEST LOSS OF DIV II SERVICE HATER
9-10-H3 OPERATOR ERROR TO RHS PP SEAL COCLERS
9-10-ER
9-10-ET
9-10-EU
9-10-EV
9-10-KH
9-10-NR  D9395103 1-25KWPD0O1 PERIODIC TEST LOSS OF DIV IX SERVICE HATER
CPERATOR ERRCR TO RHS PUNP SEAL CCCLERS -
9-10-BR  D9545103 25hPxP1D PERIODIC TEST 254PxP1D TRAIN FAILS INOPERATIVE
' . ) BREAKER 52TC . )
ENERGIZED
BY A SHORT
9-10-N8 D9575103 1-2SWPDOY PERIODIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE

CONTACT 3
FAILS CLOSE

9-10-N3 D9605103 27X2-2ENSYO4 COIL  PERIODIC TEST - 2SHPxP1D TRAIN FAILS INOPERATIVE -
EHERGIZED
9-10-N8  D9615103 27X2~2ENSYO04 PERICDIC TEST 2SHPxP1D TRAIN FAILS INGPERATIVE

CCHTACT 19
FAILS CLOSE )

9-10-HB 09625103 86-2S1PDOY PERIODIC TEST 2SHP#P1D TRAIN FAILS INOPERATIVE
: CCHTACT 1C - ’ .
| FAILS CLOSE
| 9-10-RC  D9635103 62-1-25SHPDOL PERICDIC TEST 2SKHPxP1D TRAIN FAILS INCPERATIVE
| CONTACT 5
| FAILS CLOSE )
|
| 9-10-ES  D9645103 86-2SHPDOY PERIODIC TEST 25HPxP1D TRAIN FAILS INOPERATIVE
| COIL ENERGIZED
BY A SHORT
9-10-ES  D9655103 2SkPDOY” PERICDIC TEST 2SHPxP10 TRAIN FAILS INOPERATIVE
GROUND OR PHASE .
OVERCURRENT
9-10-NC D9665103 62-1-2SHPDOL PERIODIC TEST 2SHP¥P1D TRAIN FAILS INOPERATIVE
COXIL ENERGIZED
BY A SHORT
$-10-NC D9675103 25KPxFSLX 96D PERIODIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE
NC CONTACT
FAILS CLOSE
| J2.{141g2IFAILURE MCDES AND EFFECTS ANALYSIS |
I ] ] I_AR._| SERVICE KRATER |
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636 6 36 26 D96 36 3t 3 2 4636 36 36996 NI 3 26 20 26 26 2 20 2 26 36 3 36 36 D3 26 3F JEE 3636 36 3 3 96 36 96 36 26 36 I 26 26 3 3 36 I 26 36 963 6 I 26 36 36 3 26 26 26 2 36 I 36 36 36 3 3 36 36 36 33 3 3 0 36 3 3 3¢ 3 JE 3 JEHE I I8 3 B JE 6 3E 3 2 I 2654 336 3 3 3 3 3 B 36 22D FEIIEH 2 FEN MM 4 3 3

FTSK COMPONENT COMPONHENT AND HETHCD OF EFFECT OH  SYSTEM OTHER  REHARKS
IDENTIFIER FAILURE HODE FAILURE DRETECTICH
BN INHN NN R 3636 36 3 36 36 3¢ 37 3 W I I 36 ¢ 3 BN IEI N HEIEIE W IEPEIEIEIEIIIEDEIEIE,  FEE I DEIEIE B 26 DEIE I DU T DI I W MO IEIEINIEIEIEIEIEIE I 3 I I BEIC I 36 3¢ I I JE M I B I IE I I I 96 I 36 36 3
9-10-: 7 D9725103 3-25KRPDO1 PERIODIC TEST 25HPxP1D TRAIN FAILS INOPERATIVE
CONTACT 2
FAILS CLGSE
9-10-8D0 D9735103 3-2SKPDOY PERIODIC TEST LOSS OF DIV II SERVICE HATER
COIL ENERGIZED TO RHS PP SEAL COCLERS
BY A SHCRT
2-10-ND 0745103 52-2SKPR01 PERIODIC TEST NONE
CCHTACT 68 - ‘

FAILS CLOSE

9-10-HF  D9755103 3-7-25KFBAGG PERIODIC TEST 3-7-2SHPE4G CCNTACT Tl CLOSE
CONTACT Tl .
FAILS CLOSE

9-10-EH  E0923103 52X-2SHEDCL PERIODIC TEST 2SHP»P1D TRAIN FAILS INOPERATIVE
OPERATING COIL
ENERGIZED -
BY A SHORT

9-10-NH  EQO351L3 52X-25KHP00L PIPICBIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE
RESET COIL
FAILS CPEN

9-10-HH  EO0085103 52X-25KHPD0Y PERIODIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE
CONTACT 2
FAILS CPEN

9-10-EH  E0065103 2D-25KHPDOL PERIODIC TEST 2SHPxP10 TRAIN FAILS INOPERATIVE
CONTACT 1
FAILS CLOSE

9-10-Nk  E0075103 1-2SHPDO1 PERIODIC TEST 25HPxP1D TRAIN FAILS INOPERATIVE
CONTACT 5
FAILS OPEN

9-10-44  E0085103 27-2-2ENSY04 PERIODIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE
‘ CONTACT 20
FAILS OPEN

9-10-NH E0095103 27X2-2ENSY08 PERIODIC TEST 2SHP%P10 TRAIN FAILS INCPERATIVE
COIL NOT -
ENERGXZED

- 214 X2IFAILURE MODES AND EFFECTS ANALYSIS |
I_AR.| SERVICE HATER l
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FTSK COMPONENT COHPCONENT AND HETHOD OF EFFECT ON  SYSTEH OTHER  REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTIOHN -
MMM HIINMMHMIE ORI NN M O IEIIEIEH I I I I IENH NN MMM EIIIEI I IEIEIE I HEIE I I 23 I H M I I M HIIIM MMM FEOE I DN B3 DI 398 37 3 93 I M
9-10-KB  D2375113 1-2SHPEOL PERIODIC TEST LOSS OF DIV I SERVICE HATER
9-10-KM CPERATOR ERROR TO RHS PUMP SEAL CCOLERS
9-10-DJ
9-10-AX
9-10-AZ
9-10-KV
9-10-AR  D3215113 2SHPXP1E PERIODIC TEST 2SWPxP1E TRAIN FAILS INOPERATIVE
. BREAKER 52 TC
ENERGIZED
BY A SHORT
9-10-DJ  D3235113 1-2SHPEOL - PERIODIC TEST 2S5HPxP1E TRAIN FAILS INOPERATIVE
CONTACT 3
FAILS CLOSE
9-10-DK  D3275113 §2-1-2SHPEOL PERIODIC TEST 2SHPxP1E TRAIN FAILS INOPERATIVE
CONTACT 1
FAILS CLOSE
9-~10-DH D3285113 3-2SKPEOL PERIODIC TEST 2SHPxP1E TRAIN FAILS INOPERATIVE
CONTACT 2
FAILS CLOSE
9-10-DK  D3295113 62-1-2SHPEO]L PERIODIC TEST 2SHP*P1E TRAIN FAILS INOPERATIVE
COIL ENERGIZED
BY A SHORT
9-10-DL  D3305113 3-2SWFEOY PEQIOOIC TEST 2SHPxP1E TRAIN FAILS INOPERATIVE
COIL ENERGIZED
BY A SHORT
9-10-DK  D3315113 2SHPXFSLX 96E PERIODIC TEST 2SHPXP1E TRAIN FAILS INOPERATIVE
- NC CONTACT -
FAILS CLOSE
9-10-DL  D3325113 §2-25KPCO1 PERIODIC TEST NOHE
CONTACT 72
FAILS CLOSE
9-10-DL  D3345113 3-7-2SHPAGR PERIODIC TEST 3-7-2SHPAGG CONTACT.T2 CLOSE | ’
CONTACT T2 "
FAILS CLOSE
9-10-DH  D3385113 86-2SHPEOL PERIODIC TEST 2SHPxP1E TRAIN FAILS INOPERATIVE
CONTACT 1C ’

FAILS CLOSE

} 12114]RZIFAILURE HCDES AND EFFECTS ANALYSIS |
11 1 1_AR | SERVICE HATER l
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63636 36 36 36 36 36 36 36 3636 36 36 36 3€ 34 36 36 36 36 6 36 36 96 34 36 33636 36 936 3 I I 36 I3 36 26 D 26 26 3636 3636 I 36 36 36 HE 3 HIE I I 26 36 9 36 3636 336 3 36 36D 6 I I IE DI DI I 36 26 34 3 36 2 3 336 PE DI IE HETE 26 I I I HEIE 36 2 3 I JE D IEIE I 2 I 96 36 3 I I MM I MU

FTSK

33638 36 36 3 3¢ 3

9-10-AY

9=-10-AY

9-10-DH

9-10-DH

9-10-DH

9-10-AZ
9-10-KR
9-10-KH

-

9-10-KS

9-10-KV
9-10-KV
9-10-KS
9-10-KV

9-10-KV

COMPONENT
IDENTIFIER
BN NN N

D3395113

D3305113

D3315113

D3425113

D3435113

D3535113

D3635113

D3645113

D3655113

D3675113

D3665113

D3695113

COMPONENT  AND
FAILURE HODE
PN I KNI MMM

2SHPEO1

GROUND OR PHASE

OVERCURRENT

86-2SHPEQY

COIL ENERGIZED

BY A SHORT

"3-2SHPCO1

CONTACT ¢
FAILS CLOSE

27X3-2ENSX0G
CONTACT 19
FAILS CLOSE

27X3-2ENSX08 COIL

ENERGIZED

1-25KhPEOL

OPERATOR ERROR

52X-2SHOE0L

OPERATING COIL

ENERGIZED

E BY A SHORT

5IX-25KPEQ)Y
CONTACT 2
FAILS OPEN

B2X-2SHPEOL
RESET COIL
FAILS OPEN

2D-2SHPEOL
CONTACT 1}
FAILS CLOSE

1-2SHPEOY
CONTACT 5
FAILS OPEN

27-3-2EHSX09
CONTACT 12
FAILS OPEN

HETHOD OF EFFECT ON - SYSTEM OTHER  REHARKS
FAILURE DETECTION .
FEIF M IEN NN IIEN NI RN JIIIUHMIH MM HI N MM NII I MM MMIINIINIEIN  FOIE W I I I3 1 I I I I 2

PERIODIC TEST 2SHP*P1E TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxP1E TRAIH FAILS INOPERATIVE

PERIODIC TEST 2SHPXP1E TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SKP¥P1lE TRAIN FAILS IHOPERATIVE

PERIODIC TEST 2SHPxP1E TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxP1E TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxP1lE TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHP»P1E TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxP1lE TRAIN FAILS INOPERATIVE

-

PERIODIC TEST 2SHPXP1E TRAIN FAILS INOPERATIVE

2SHPXP1E TRAIN FAILS INOPERATIVE

PERIODIC TEST

PERIODIC TEST 2SHPxPLE TRAIN FAILS INOPERATIVE

®
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FEIIE MMMV IIEN P HII I I I I I HEIE TN M3 I 2 I I 06 3 N 36 3 DI HEIE I I IE DI IEI I3 2 2 DI DI 26 33 I M3 T 3EJE 333 30 396 3 363 938 3 38 3 3363 MMM M
COMPOHENT AND

FTSK

FE 6 26 I 3 3¢ 3¢

9-10-RT
9-10-NS

9-10-AU

9-10-EY
9-10-EZ
9-10-EX
9-10-EZ
9-10-FA
9-10-EZ
9-10-FA
9-10-FA

9-10-EX

FATLURE HODE

FE 6 3 DI N6 32 3¢ 36 36 I 3 W 96 3 3

1-25KHPFO1
OPERATOR ERROR

1-2SHPFO1
OPERATOR ERROR

2SHP*P1F
BREAKER 52TC
ENERGIZED

BY A SHORT

1-2SHPFO1
CONTACT 3
FAILS CLOSE

62-1-2SHPFOL
CONTACT 1
FAILS CLOSE

3-2SHPFO1
CONTACT 2
FAILS CLCSE

62-1-25HPFO1
COIL ENERGIZED
BY A SHORT

3-2SKPFO1
COIL ENERGIZED
BY SHORT

2SKPxFSLX 96F
NC CONTACT
FAILS CLOSE

52-25HPD01

_ CONTACT 72

FAILS CLOSE

3-7-25KFPB4G
CONTACT T2
FAILS CLOSE

86-25hProl
CONTACT 1C
FAILS CLOSE

HETHOD OF
DETECTION
PP NN MHMM AN NI NIHMMI  HEDIN NI IIARIN MMM II NI I HH N 33333 MM MF I MM

FAILURE

PERICDIC

PERICDIC

PERIODIC

PERICDIC

PERICDIC

PERICDIC

PERIODIC

PERIODIC

PERIODIC

PERICDIC

PERIODIC

PERIODIC

TEST

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

TEST

EFEECT ON  SYSTEN

LOSS OF DIV II SERVICE RATER
TO RHS PUHP SEAL COOLERS

-

LOSS OF DIV II SERVICE RATER
TO RHS PUMP SCAL COQOLERS

2SHPP1F TRAIN FAILS INOPERATIVE

2SHP#P1F TRAIN FAILS INOPERATIVE
CSHPxP1F TRAIN FAILS INCPERATIVE
2SKPxP1F TRAIN FAILS INOPERATIVE
2SHP#P1F TRAIN FAILS INCPERATIVE
2SHP%P1F TRAIN FAILS IHOPERATIUE
2ShPxP1F TRAIN FAILS INOPERATIVE
HONE

3-7-25HPB44 CONTACT T2 CLOSE

CSHPxP1F TRAIN FAILS INOPERATIVE
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FEI0EAEI MMM DI NI H NI MMM MM AN NN NN IO NI M3 IO M AN HINN HIEHIIIIIIN IR N NI MU MMM AN K NN N
EFFECT ON  SYSTEH OTHER  REMARKS

FTSK

33 3 36 3

9-10-8D

9-10-8D

9-10-EX

9-10-EX

9-10-EX

9-10-hNP

9-10-NS

9-10-H5

9-10-NP

9-10-NS

9-10-NS

9-10-CQ

9-10-CP

COMPONENT
IDENTIFIER
EE3 i e L

E0495123
E0505123
E0515123
E0525123
E0535123
E0725123
50735i23
£0735123
E0765123
E0775123
E0785123

D3226013

D4236013

COMPONENT AND
FAILURE HODE
03203 N N

2SHPFO1
GROUND OR PHASE
OVERCURRENT

86-2SKPFO1
COIL ENERGIZED
BY A SHORT

3-2SKFDO1
CONTACT 6
FAILS CLOSE

27X3-2EHSYO0S
CONTACT 19
FAILS CLOSE

27X3-2ENSY0S COIL
ENERGIZED

52X-2SHPFO)
OPERATING COIL
ENERGIZED

BY A SHORT

52X-25HPFO1
CONTACT 2
FAILS OPEN

52X-2SHPF01
RESET COIL
FAILS OPEN

20-2SHPFO1
CONTACT 1
FAILS CLOSE

1-2SKPFOL
CONTACT 5
FAILS OFEN

27X3-2EN5Y0Y4
CONTACT 12
FAILS OPCTH

42C-2SHPAOZ COIL
FAILS OPEN

420-2SHPAO2
COIL ENHERGIZED
BY A SHCRT

HETHCD CF
FAILURE DETECTION
9626363633 M AN MMM UIMN NN HIIEIHIIEEIEINIINIWMIOMN M M MINIENIIIINIONIE  EIIIE N3 I 2233 3N 33 333636 3 3¢ 3 3 3¢

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

.

25HPxP1F TRAIN FAILS INCPERATIVE

TRAIN FAILS INOPERATIVE
TRAIN EAILS INOPERATIVE
TRAIN FAILS INOPERATIVE
TRAIN FAIL? INOPERATIVE =‘
TRAIN FAILS INOPERATIVE
TRAIN FAILS INOPERATIVE
TRAIN FAILS INOPTRATIVE
TRAIN FAILS INOPERATIVE
TR?IN FAILS INOPERATIVE
TRAIN FAILS INOPERATIVE

3A OPEN

JA OPEN
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FE D0 M3 HEIEHEIE DI NI 2 D3N DI I IE 26 D6 236D IE D JEIE S HE I 2 IE I FEIEIEIEIE I DE I I I I I I 36 3 I I IEIE I I DI I I I I I FEIEIE 3 I HEIE DI HE I HEIE I I3 DI I 6 DEIE I IE JE 2 DEIEIE M IE D IE 26363 3E U6 36 JEETE N I 36 3 DI 2 I 36 8 36 36 36 3¢

FTSK
I INN MM

9-10-CQ
9-10-CQ

9-10-DH
9-10-DH

9-10-CP
9-10-CP
$-10-CQ
9-10-LC
9-i0-LD

9-10-CP
9-10-DN
9-10-0R
9-10-0Q

9-10-CQ
9-10-CP

9-10-CQ

9-10-CQ

CONMPONENT
IDENTIFIER
3633 MK

04256013

D3256013

03266011
04276011

D4286013

D4296013

D3306013

Da316013

Da326013

D4336013

04336013

D4356013

04366013

COMPONENT AND
FAILURE NCDE
M N H N MMM HK

33-25hPA02
CONTACT &
FAILS OPEN

420-25HPA02
CONTACT 9 B
FAILS OPEN

3A-25KPA02 FUSE
FAILS OPEN

2SKPAOZ 575-115V
XFHR FAILURE

JA-12-21I5CA02
CCNTACT T2
FAILS CLOSE

1-2SHPAO2
CONTACT 28
FAILS CLOSE

33-25HPAO2
CONTACT 15
FAILS OPEN

3-1-25KPAGS
CONTACT R1
FAILS CLOSE

3-1-2SHPA25
CONTACT R2
FAILS CLOSE

JA-12-21SCA02
COIL ENERGIZED

1-2SHPAD2
OPERATOR ERROR

TQS-25KPAD2
CONTACT 17
FAILS OPEN - ,

EXCESS TORQUE

HETHOD OF

FAILURE DETECTION

= EFFECT ON

SYSTEH

OTHER

REHARKS

36 38 36 36 3E 36 36 3 I IE 3 JE IE I 36 3 2 2 M 3 3 ¢ ********K****¥*****¥*XX*******N****; FEJEIE I 30266 3B 6 M I I I I

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CCONTRCL ROOM

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

2SHPxMOV JA OPEN

2SHPxHOV 3A OPEN

2SHP*HOV JA OPEN

25HPxHOV 3A OPEN

3A-12-2ISCA02 CONTACT T2 CLOSE

1-2SKPAO2 CONTACT 2B CLOSE

2SHP®HOV JA OPEN

3-1-2SHPARS
3-1-2SKPA2S

3-1-25HPA4G
3-1-25KWPACS

2SHPxHOV 3A

2SHPxXHOV 3A

2SHPXMOV 3A

2SHP#HOV 3A

CONTACT R OR
CONTACT R2 CLOSE

COHTACT Rl OR .
CCNTACT R2 CLOSE

OPEN

OPEN

OPEN

OPEN

1
f2l
L1

1] ]
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FTSK COMPCHENT COMPOHENT AND METHOD OF EFFECT ON SYSTEH OTHER  REHARKS
IDENTIFIER FAILURE HODE FAILURE ODETECTION
SN FOEWRMNK | KIHIIEMINHHH NN MMM IIOIINIIENI  IHIIIOENH NI MMM MIIIOINIIN  FHILH MM I I NN N M
9-10-LE  D4396013 2SHP¥PSLX 13%A PERICDIC TEST 25HPxMOV 3A OPEN

NC CONTACT
FAILS OPEN

9-10-DN  D3/36013 3A~12~-215CA02 PERIODIC TEST 25WPxHOV JA OPEN
CONTACT R1
FAILS OPEN

9-10-DN  D3346013 3-1-2S5KPA25 PERICDIC TEST 2SHPxHOV 3A OPEN
CONTACT T1
FAILS OPEN

9-10:DN D4456013 3-1-2SKHPASS PERIODIC TEST 2SKP¥MOV 3A OPEN
CONTACT T2
FAILS OPEN

9-10-CQ  D4ussOL3 1-2SHPAO2 PERIODIC TEST 2SKhPx#HOV JA CPEN
CONTACT 2T
FAILS OPEN

9-10-CH  E1336013 42C-25KPB0O2 COIL PERIODIC TEST 25HPxIOV 3B OPEN
FAILS CPEN

9-10-CV  E1346013  §20-251PBO2 PERIODIC TEST 2SHPxMOV 3B OPEN
. COIL ENERGIZED ) )
BY A SHORT

9-10-CR  E1356013 33-.251PB02 PERIODIC TEST 2ShPxHOV 3B OPEN
CONTACT 8
FAILS OPEN

9-10-CH  E1366013 §20-25KFB0O2 - PERIODIC TEST 2SHPxHOV 3B OPEN
o CONTACT 9
FAILS OPEN

9-10-FB  E1376011 JA-25KPBO2 FUSE ANNUNCIATED IN 2SHPxHMOV 3B OPEN
FAILS OPEN CONTRCL RCOH

9-10-FB  E1386011 25KPB0OZ2 575-115V ANNUNCIATED IN 2SKPxHOV 3B OPEN
XFHR FAILURE CONTROL ROOH

9-10-CV  E1396013 3B8-12-215CB02 PERIODIC TEST ~ 3B8-12-2ISCB02 CONTACT T2 CLOSE
CONTACT T2
FAILS CLOSE

9-10-CV  E1406013 1-2s5hPB02 PERIODIC TEST 1-2SKPB02 CONTACT 2B CLOSE
CONTACT 2B
FAILS CLOSE
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636 36 36 36 3698 36 3636 36 36 3636 36 36 36 JE 3 36 3 2 76 26 36 JE I 36 3 I 3EHE D6 363 36 6 3 HE I I I IE K I 6 3 FE I I 6 I DI I IE I 36 I TE I D IE I IEHE I IEHE D JE 36 3 DEIE I 36 36 3 3 366 3 3 I 3 36 3K 36 TE I HEIE I DI D6 3 I 363 D6 I 226 6 36 336 3 3 FE I 06 3¢ 36 K 36 36 3 36 6 36 36 36 3¢ 3¢
HETHOD CF

FAILURE DETECTION

FEPEIEDE N FCHIE I ICIEIIEIEFEIE T I NI IEIEIE I IEIETE I I 36 26 36 2632 3 363N IEE I I IEIEIEHEHK IIEIE IO FEIE D36 W3 36 36 M I D6 2 I I 36 D6 36 I I 36 36 3 3 I 36 3¢

FTSK
133333 11
9-10-CH
9-10-PA

9-10-NZ

9-10-CV
9-10-FC
9-10-FF
9-10-FE

9-10-CH
9=-10-CV

9-10-CH

9~10-CH

9-10-PB

9-10-FC

9-10-FC

9-10-FC

9-10-CH

9-10-HE

COMPONENT
IDENTIFIER
b3 3333323

E1416013
E1426013
E1436013
E1346013
E1456013
EIQ660i3

E1376013

E1506013
£1536013
E1556013
E1566013
E1596013

06096063

COHPONHENT AND

FAILURE MODE

636 36 36 36 26 3¢ 26 36 38 36 22 33

33-28HPB02
CONTACT 15
FAILS OPEN

3-1-25KPB4g
CONTACT R1
FAILS CLOSE

3-1-28KPB25
CONTACT R2
FAILS CLOSE

3B-12-215CB02
COIL ENERGIZED

1-2SKPBO2
OPERATOR ERROR

TQS-2SKHPB02
CONTACT 17
FAILS CPEN

EXCESS TORQUE
2SHPXPSLX1358
NC CONTACT
FAILS OPEN

3B-12-215C802
CONTACT Rl
FAILS OPEN

3-1-2SKHFB25
CONIRTT T)
FAILS OFEN

3-1-25KPBas
CONTACT T2
FAILS OPEN

1-2SHPBO2
CONTACT 2T
FAILS CPEN

33-2SKPA07 -
CONTACT 4
FAILS OEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

EFFECT

ZSﬁP*HOV 38
3-1-2SKPBay
3-1-25KHFB25

3-1-25nPBaY
3-1-25HPB25

2SKPxMOV 3B

2512 xMOV 3B

25KPxHOV 3B

2SHP®MOV 3B

2SHPxHOV 3B
25KPxHOV 38
25HPxHOV 3B
2SKP»HOV 3B
2SHP®HOV 3B

LO5S OF DIV

.

ON  SYSTEM OTHER  REMARKS

CPEN
CONTACT Rl OR

CONTACT R2 CLOSE

CONTACT R1 OR
CONTACT R2 CLOSE

OPEN
OPEN
OPEN

COPEN

OPEN
CPEN
OPEN
OPEN
OPEN

I SERVICE HATER

TO SPENT FUEL POOL HT EXCHANGER
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FTSK CCHPONENT CCHPOHENT AND HETHCD OF EFFECT ON  SYSTEH OTHER  REHARHS
IDENTIFIER FAILURE MODE FAILURE DETECTION .

FMMMMNIN  HIINMIIONIE MM I H NN M XARKHIOOERHRFIONNOOOO0E  INOOOHOHHBHOHHEHOREEEHHOHODHODDOENNNE  JOEHHHHHHENHEONHENNENE

9-10-HE 06106063 33-2SHPAOY PERICODIC TEST LCSS OF DIV I SERVICE HATER
CONTACT 11 TO SPENT FUEL POQL HT EXCHANGER
FAILS COPEN

9-10-HE D6116063 2C-2SKPAO7 PEéIODIC TEST LOSS OF DIV I SERVICE WATER
CONTACT ¢ TO SPENT FUEL POCL HT EXCHANGER
FAILS OPEN

9-10-HE D6126063 420-2SKPAO7 COIL PERICDIC TEST LO5S OF DIV I SERVICE RATER
FAILS OPEN TO SPENT FUEZL POCL HT EXCHANGER

9-10-AA  D6136063 42C-2SHPAOY? PERIODIC TEST LOSS OF DIV I SERVICE WATER
COIL ENERGIZED TO SPENT FUEL POOL HT EXCHANGER
BY A SHCRT

9-10-HE D6146063 EXCESS TORQUE PERIODIC TEST LOSS OF DIV I SERVICE KATER

. TO SPENT FUEL POOL HY EXCHANGER

9-10-HE D6156063 TQ5-2SKPAD7? PERIODIC TEST LOSS OF DIV I SERVICE RHATER
CCHTACT R18 © TO SPENT FUEL POOL HT EXCHANGER
FAILS OPEN

9-10-HE  D6166063 1-25KPAD? PERIODIC TEST LOSS OF DIV I SERVICE HATER

9-10-AA OPERATOR ERROR TO SPENT FUEL POOL HT EXCHANGER

9-~10-HE D6176063 1-2SHPAD7 PERIODIC TEST LOSS OF DIV I SERVICE HATER
CONTACT 2T TO SPENT FUEL POOL HT EXCHANGER
FAILS OPEN - :

9-10-LL D6186061 2SWPAQ7 575-115V ANNURCIATED IN LOSS OF DIV I SERVICE HATER
XFHR FAILURE CONTROL ROCH - TO SPENT FUEL PCOL HT EXCHANGER

9-10-LL- D6196061 3A-251PAO7 FUSE ANNUNCIATED IN LOSS OF DIV I SZRVICE HATER
FAILS OPEN CONTR0L ROOH TO SPENT FUEL POJL HT EXCHANGER

9-10-AA D6206063 1-28DA07 PERIODIC TEST LOSS OF DIV I SERVICE HATER
CCHTACT 1T TO SPENT FUEL POOL HT EXCHANGER
TAILS CLOSE

9-10-HF  E3236047 33-25KPBO7 PERIODIC TEST LOSS OF DIV II SERVICE HATER
CONTACT & TO SPENT FUEL POOL HT EXCHANGER
FAILS OPEN

9-10-1F  E3246063 33-254PBO7 PERIODIC TEST LOSS OF DIV II SERVICE HATER
CONTACT 11 TO SPENT FUEL PCOL HT EXCHANGER
FAILS OPEN .

9-10-HF  E3256063 §4r.C-25HPB07 PERIODIC TEST LOSS OF DIV IX SERVICE NATéR

CONTACT 6 TO SPENT FUEL POCL RT EXCHANGER |
FAILS OPEN o “
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FISK COMPONENT COMPONENT  AND METHCD OF EFFECT ON  SYSTEN OTHER  REMARKS
. IDENTIFIER FAILURE HODE FAILURE DEYECTION -
EXMMMMEMHIN NRNMRWIHNNN 636 3 23 26 3 W 6 3 € MMM FEIEFEIE TN IETEHE T FEIETEHEIE I IEIE AN IEIEIEIE 2 IEIE 26 I N3 26 I 26 I I IEIEAE NI N IEIEIEIEIEIEIEMIEIE  FEIEIE DI 3 223 I 2 36 636 2 3 36 3 36 36 2 26 36 3 3 3¢
S-10-HF E3266063 §20-251FB07 COXIL PERIODIC TEST LOSS OF DIV II SERVICE HATER
FAILS OPEN TO SPENT FUEL PO2L HT EXCHANGER .
9-1C-AD  E3276063 §2C-25KPB07 PERIODIC TEST - LOSS OF DIV IX SERVICE WATER
COY. ENERGIZED TO SPENT FUEL POCL HT EXCHANGER
. BY A SHORT )
9-10-H7  E3286063 EXCESS TORQUE PERIODIC TEST LOSS OF DIV IX SERVICE HATER
TO SPENT FUEL POOL HT EXCHANGER
9-10-H* E3296063  TQS-2SKPBO7 PERIODIC TEST L0SS OF DIV II SERVICE HATER
CONTACT 18 TO SPENT FUEL POOL HT EXCHANGER
FAILS CPEN )
9-20-1F  E3306063 1-2SKPBO? PERIODIC TEST LOSS OF DIV II SERVICE HWATER
9-10-:9 OPERATOR ERROR » TO SPENT FUEL POOL HT EXCHANGER
9-10-1:F  E3316063 1-2SHPBO? PERIODIC TEST LOSS OF DIV IXI SERVICE HATER
CCNTACT 2T - TO SPENT FUEL POOL HT EXCHANGER
FAILS OPEN
9-10-PL  E3326061 2SHPB0? 575-115V ANNUNCIATED IN LOSS OF DIV II SERVICE HATER -
XFRH FAILURE CONTROL ROO! TO SPENT FUEL PCOL HT EXCHAMGER
9-0-PL  E3336061 3A-2SHPBO7 FUSE ANNUNCIATED IN LOSS OF DIV IXI SERVICE HATER
FAILS OPEN CONTROL ROOH TO SPENT FUEL POQL HT ENCHANSER
9-10-AD  E3346063 1-25NPBO7 PERIODIC TEST LOSS OF DIV IX SERVICE WATER
. CONTACT 1T TO SPENT FUEL POOL HT EXCHANGER
FAILS CLOSE
9-10-HD  D62356073 33-25HPAOS PERIODIC TEST LOSS OF DIV I SERVICE HATER
CONTACT & TO SPENT FUEL POOL HT EXCHANGER
FAILS OPEN .
9-10-HD  D6246073 33-2SHPAOS PERIODIC TEST LOSS OF DIV I SERVICE HATER
CONTACT 11 TO SPENT FUEL POOL HT EXCHANGER
FAILS OPEN >
9-10-HD D6255073 §2C-2SKPA0B PERIODIC TEST LOSS OF DIV I SERVICE HATER
CCNTACT 6 TO SPENT FUEL POOL HT EXCHANGER
FAILS OPEN
9-10-HD D6266073 420-25HPAOS COIL PERIODIC TEST LOSS OF DIV I SERVICE HATER
. FAILS OPEN TO SPENT FUEL PCCL HT EXCHANGER
9-10-AB  D6276073 §2C-25HPAOS PERICDIC TEST LOSS OF DIV I SERVICE WATER
COIL ENERGIZED TO SPENT FUEL PCOL HT EXCHANGER .
B8Y A SHCRT
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FTSK COHPONENT
IDENTIFIER
FANMKNMMUN  FHNMHN NN N

CONPONENT AND
FATLURE HODE
0636 6 90 D6 I3 3K M

HETHOD OF
FAILURE DETECTION
FIHSEIM MMM HHMINHMRM NI N M IEMIE I N IIH HI MG MMM MMM NI FIEIEI I NI I I NI N HH M N

EFFECT oOH SYSTEH . OTHER  REMARKS

FAILS OPEN

9-10-HD  D6286073 EXCESS TCRQUE PERIODIC TEST LOSS OF DIV I SERVICE HATER
TO SPENT FUEL PCOL HT EXCHANGER
9-10-HD D6296073 TQS-2SKPAOS PERIODIC TEST LOSS OF DIV I SERVICE HATER
COHTACT 18 TO SPENT FUEL POOL HT EXCHANGER
FAILS OPEN
9-10-HD D6306073 1-2SHPAOS PERIODIC TEST LOSS OF DIV I SERVICE HATER
9-10-AB CPERATOR ERROR TO SPENT FUEL POOL HT EXCHANGER-
9-10-HD  D6316073 1-2SKPAOS PERIODIC TEST LOSS OF DIV I SERVICE HATER
CONTACT 2T TO SPENT FUEL PCOL HT EXCHANGER
? FAILS OPEN - .
9-10-LH  D6326071  2SHPAOS 575-115V  ANNUNCIATED IN LO5S OF DIV I SERVICE HATER
KFHR FAILURE CONTROL ROOH TO SPENT FUEL POOL HT EXCHANGER
. 9-10-LH  D6336071 JA-25HPAOS FUSE ANNUNCIATED IN LOSS OF DIV I SERVICE RATER
FAILS OPEN CCHTROL ROOQ! - TO SPENT FUEL PCOL HT EXCHANGER
9-10-AB  D6386073 1-2SHWPAOS PERIODIC TEST LOSS OF DIV I SERVICE HATER
: CONTACT 1T TO SPENT FUEL POOL HT EXCHANGER
. FAILS CLOSE
9-10-HG  E3366073 -33-2SKPB08 - PERIODIC TEST LOSS OF DIV XI SERVICE HATER .
. CONTACT & TO SPENT FUEL POOL HT EXCHANGER
FAILS OPEN < )
9-10-H6  E3I376073 33-25KPBOB PERIODIC TEST LOSS OF DIV IXI SERVICE RATER
CONTACT 11 TO SPENT FUEL PCOL HT EXCHANGER
FAILS OPEN
9-10-HG  E3386073 42C-2SKPB08 PERIODIC TEST LOSS OF DIV XI SERVICE HATER
CONTACT 6 TO SPENT FUEL POOL HT EXCHANGER
FAILS OPEN
9-10-HG  E3396073 §20-2SKPBO8 COIL PERIODIC TEST LOSS OF DIV II SERVICE RATER
FAILS OPEN TO SPENT FUEL POOL HT EXCHANGER
9-10-AC  E3406073 §2C-25KrPE08 PERIODIC TEST LOSS OF DIV XI SERVICE HATER
COIL ENERGIZED TO SPENT FUEL POOL HT EXCHANGER
BY A SHORT ‘ .
9-10-HG  E3416073 ENCESS TORQUE PERIODIC TEST L0SS OF DIV II SERVICE HATER
TO SPENT FUEL POOL HT EXCHANGER
9-10-HG  E3426073 TQS-25KPB0S PERIODIC TEST LOSS OF DIV II SERVICE HATER
CONTACT 18 ’ TO SPENT FUEL POOL HT EXCHANGER
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FTSK CCHPONENT COHPONENT AlD HETHOD OF EFFECT ON  SYSTEM OTHER  REHARKS

IDENTIFIER FAILURE HODE FAILURE DETECTION . ‘

FHEIMIIH MMM MMM NI IMHIIE  IEHIEIEII MU I I HIOH I I W IH MM I IETIET I 363203 33636 33 36 336 336 M I I MM MK

FEIIMMMM I 2NN NN FEIEE 2 3 3 36 3 D1 I ;I 2

9-10-HG  E3436073  1-2SKPBOS PERICDIC TEST LSS OF DIV II SERVICE WATER

9-10-AC OPERATOR ERRCR TO SPENT FUEL POCL HT EXCHANGER

9-10-HG  E34496073  1-2SHPBOS PERICOIC TEST LOSS OF DIV II SERVICE HATER
COHTACT 2T TO SPENT FUEL PCOL HT EXCHANGER
FAILS OPEN

9-10-PH  E3456071  2SHPBOS 575-115V  ANNUNCIATED IN LOSS OF DIV IX SERVICE HAVER
XFHR FAILURE CONTROCL ROOM TO SPENT FUEL POOL HT EXCHANSER

9-10-PH  E3466071  3A-2SKPBOB.FUSE  ANNUNCIATED IN LOSS OF DIV II SERVICE HATER
FAILS OPEN CONTRCL ROCH TO SPENT FUEL FOCL HT EXCHANGER

9-10-AC  E3476073  1-2SKPBOB PERIODIC TEST LOSS OF DIV II SERVICE HATER
CONTACT 1T TO SPENT FUEL PCOL HT EXCHANSER
FAILS CLOSE

9-10-CT  D4506083  42C-2SHPAO9 COIL  PERIODIC VEST 2SHPXMHOV 19A OPEN
FAILS OFEN

9-10-CG  D4516083  420-2SHPAOY PERIODIC TEST 2SHPKNOV 19A OPEN

: . COIL ENERGIZED

BY A SHORT

9-10-CT  D4526083  33-2SKPAO? PERIODIC TEST 2SHPXMOV 19A OPEN
CONTACT 8 : .
FAILS OPEN

9-10-CT  D4536083  Q20-2SHPAOY PERIODIC TEST 2SHP#HOV 19A OPEN

. CCHTACT 9 .

FAILS OPEN

9-10-LH  D4536081  LOSS.OF ANKUNCIATED IN LOSS OF DIV I SERVICE HATER

9-10-ED 2EHSHHCC 102A CONTROL ROCH TO SPENT FUEL POOL

9-10-LL (GREEN) i

9-10-LH

9-10-UN

9-10-DP  DA556081  3A-2SHPAO9 FUSE  ANNUNCIATEO IN ZSHPWMOV 19A OPEN

- FAILS CPEN CONTROL ROOM

9-10-DP  D4566081  2SHPAO9 575-115V - ANNUNCIATED IN 2SHP#HOV 19A OPEN
XEMR FAILURE CONTROL ROOM

9-10-DR  D3576083  3A-12-2ISCA02 PERIODIC TEST 3A-12-2ISCA02 CONTACT T4 CLOSE

CONTACT T4
FAILS CLOSE

l 2 11AIZ2IFAILURE MODES AND EFFECTS ANALYSIS |
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FTSK

6N MM

9-10-DR

9-10-CT

9-10-DR

9-10-DS

9-10-CT
9=-10-DR

9-10-CT

9-10-CT

9-10-DQ

9-10-DQ

9-10-DQ

9-10-CT

' 9-10-CZ

9-10-CG

CCHPONENT
IDENTIFIER
£33 2332 3

DR586083
04596083
DG606083
D4616083

034626083

D3636083

D3656083

DASE608S

05676083

D4686083

Da746083

E1616083

E1626083

CCHPONENT AND
FAILURE HODE
I I I NI A M 3

1-2SHPAD9
CCHTACT 2
FAILS CLOSE

33-2SKPADY
CONTACT 15
FAILS OPEN

3-1-25HPAGG
CONTACT R3
FAILS CLOSE

3-3-2SKPAZ5
CONTACT R2
FAILS CLOSE

1-25HPAD?9
CPERATCR ERRCR

1QS-2SHPAOY
CONTACT 17
FAILS OPEN

EXCESS TORQUE

3A-12-21SCA02
CCHTACT R3
FAILS OPEH

3-3-25KPAZ5
CONTACT T1
FAILS CPEN

3-1-2SHPAGY
CCRTACT T4
FAILS OPEN

1-2EKPAOY
CONTACT 2T
FAILS OPEN

42C-28KHPBO9 COIL
FAILS OPEN

§20-25KPB0O9
COIL ENERGIZED
BY A SHORT

HETHOD OF
FAILURE OETLCTION
633233 M IEIH MW DI W W W R

PERIODIC TEST
PERICDIC TEST
PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TES%
PERIODIC TEST
PERICDIC TEST
PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

EFFECT Ot . SYSTEH OTHER  REMARKS

NI W NS MM I IMW N MMM IIIIE MM IIEMIIE DI VI I TN I 20 30306 30 36 24 D0 3

1-2SKPAD9 CONTACT 28 CLOSE

2SKP*HOV 19A OPEN

3-1-25HPAGG CONTACT R3 OR
3-3-251iPA25 CONTACT R2 CLOSE

3-1-2SHPA4Y CONTACT R3 OR Ve
3-3-25HPAZ2S CONTACT R2 CLOSE

2SHP¥HOV 19A OPEN

2SHPxHOV 19A OPEN

.

25RP*HOV 19A OPEN

2SHP«HOV 19A OPEN
2SHPxHOV 19A CPEN "
2SWP OV 19A OPEN

2SHPxHOV 19A OPEN

25hPxHOV 198 OPEN

2SKHPxHOV 19B OPEN

1211AIS2IFATLURE HODES AND EFFECTS ANALYSIS

|_ABR | SERVICE HATER

I
121 i1l |
|1 (B 1 J.0.12177 _ FHEA-9-10 SH__ 55




3636 3636 6 2 26 36 26 IEIE I I3 IE I FEIE I I I I I 26 I I M T I I D2 HEIE I IE 6 2 I D I I I IE JE I H I I 36 36 HE I I IE JE I IE 3 H I IE FE 6 JEIE I JE I IE IE T 3 I I JE D HE I 3 I U6 36 2 I3 36 JE 2 IE I IE D 3 2 I I D 36 3 2 3 DE I I I3 I I W FE W W I I I 3 H M I 36 33 2 3¢

FTSK
IOOEH NN

9-10-CZ

9-10-CZ

9-10-FF
9-10-FF
9-10-CZ
9-10-FF
9-10-FG

9-10-CZ
9-10-FF

9-10-CZ

9-10-CZ

COMPONENT
IDENTIFIER
MM MN NN

E1636083
E16446083

E1656081

E1666081
E1676081

E1686083
E1696063
E1706083
El71§083
E1726083

E1736083

E1746083

E1756083

’

COHPONENT AND
FAILURE HCOE
NI MM I M MM HANR

33-25KPB0O9
CONTACT &
FAILS OPEN

420-25KPE09?
CONTACT 9
FAILS OPEN

LOSS OF
CEHSKUCC 302B
(YELLOH)

-

3A-2SKPB0O9 FUSE
FAILS OPEN

cSHPB09 575-115V
XFHR FAILURE

38-12-215C8B02
CONTACT T4
FAILS CLOSE

1-25KHPB09
CONTACT 2B
FAILS CLOSE

33-25KPBO9
CONTACT 15
FAILS OPEN

3-1-25KRPBUY
CONTACT R3 -~
FAILS CLOSE

3-3-25KHPB25
CONTACT R2
FAILS CLOSE

1-2SKPBO9
OPERATOR ERROR

TQS-2SHPBO?
CONTACT 17
FAILS OPEN

EXCESS TORQUE

HETHOD OF SYSTEN OTHER  REMARKS
FAILURE DETECTION

FEHE I I MMM IEIIMIEIEIEHIEIM  JEIEIEIEIEHIE I I I IEFEIEFEIEHIEIIEH I I TEFOIE NI IEIII DI 6 I 3D IEIE I IEIE I T IE M IE I IE JE I 3 3¢ 36 3 3 26 3¢

EFFECT OH
PERIODIC TEST 2SHPx}OV 198 OPEN
PERIODIC TEST

2SHPxHOV 198 OPEN

LOSS OF DIV II SERVICE HATER
TO SPENT FUEL POOL

ANNUNCIATED IN
CONTROL ROOM

ANHUNCIATED IN 2SHPxMQV 198 OPEN

CONTROL ROOM
ANNUNCIATED IN 2SHPxHOV 198 OPEN
CONTROL ROOYH

PERIODIC TEST 3B8-12-2ISCB02 CCNTACT T4 CLOSE

PERIODIC TEST 1-.25HPB09 CONTACT 28 CLOSE
PERIODIC TEST 2SHPxMOV 198 CPEN

3-1-25HPB33 CONTACT R3 OR
3-3-2SKPB25 CONTACT R2 CLOSE

PERIODIC TEST

3-1-2SKPBAY CONTACT R3 OR
3-3-25H7B25 CONTACT R2 CLOSE

PERIODIC TEST

2SKPxMOV 198 OPEN

.

2SKPxHOV 19B OPEN

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST 2SKPxHOV 19B OPEN
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FTSK
M NN MM

9-10-FE
9-10-FE
9-10-FE
9-10-CZ

9-10-CS

9-10-CR
9-10-CS
9-10-CS5

9-10-DT
9-10-DT

9-10-DT
9-10-DH
9-10-0Z
9~10-BA

9-10-CR

9-10-CR

COMPONENT
IDENTIFIER
3K RN R

E1776083

E1786083

E1796083

E18486083

D3766093

‘03776093

DR786093

D3796093

04806091

DaB8l60%91

DR826091

‘04836093

Dag46093

CCHPOHENT AND
FAILURE HODE
P 365 3 36 363 396 36 3 3 636 3¢ 26

38-12-215CB0O2
CONTACT R3
FAILS CPEN

3-3-25WPB25
CONTACT T1
FAILS OPEN

3-1-2SKPBYG
CONTACT T4
FAILS CREN

1-25HPB09
CONTACT 2T
FAILS OPEN

42C-2SKPALO COIL
FAILS OPEN

§420-2SHPALO
COIL ENERGIZED
BY A SHORT

33-2SKPA10
CONTACT 8
FAILS OPEN

§20-25KWPA10
CONTACT 9
FAILS COPEN

2SHPA10 575-115V
XFMR FAILURE

JA-2SHPA10 FUSE
FAILS OPEN

LOSS OF
2EHS¥MCC103A
(GREEN)

3A-13-2ISCA02
CONTACT T2
FAILS CLCSE

1-25KPA10
CONTACT 2B
FAILS CLOSE

62302 HEIEIE 3 I HE DI IEIEIE T IEHEIEHE I I IE I IEN HE DN I3 HE DI FEIE DI JE NI 36 36 26 HE I JEIEI6 2 5 26 36 2 36 26 3 JE 36 36 3 2 I HEIEIE I 36 26 360 3 I DI 3 236 28 3 I 36 36 36 3 26 76 36 36 3 I 3 6 36 36 D6 I 3 36 HE 0 I 3N 33636 36 36 2 36 3 36 3 36 3 36 3 36 36 I 3 2 3 38

METHOD OF EFFECT CN  SYSTEM OTHER  REMARKS
FAILURE DETECTION
IO MMM IR INMI  JOEH IR I M I NI W IIEN X IEIIINMIIIIEINE 3626 32 I3 3 I3 I HEIE 9P 36 36 3 2636 3 3 3 3 6

PERIODIC TEST 25HPxMOV 198 OFEN
PERIODIC TEST 2SHP=HOV 198 OPEN

PERIODIC TEST 25HPHHOV 198 OPEN

PERIODIC TEST 25HPwMOV 19B OPEM .
PERIODIC TEST 2SHPXHOV 92A OPEN -
PERIODIC TEST 25HPXHMOV 92A OPEN

PERIODIC TEST 25HPXHOV 92A DREN ' .
PERIODIC TEST 2SKPXMOV 92A OPEN

ANNUNCIATED IN 25HPXMOV 92A OPEN

CONTROL ROOM

ANNUNCIATED IN 2SHPXHOV 92A OPEN

CONTROL ROOM

ANNUNCIATED IN 2EGSXEGL LOSS OF DSL ENG

CONTROL ROOM CLG HTR FLOH

PERIODIC TEST 3A-13-2ISCA02 CONTACT T2 CLOSE

PERIODIC TEST 1-2DKPA10 CONTACT 28 CLOSE

P e 1
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FTSK COHPOHENT COMPOHENT AND HETHOD CF ,. -~ EFFECT -ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE HODE FATLURE DETECTION ' .
MMM HOEMUMNIEEN  HORI I NN NN NI MW IOHROHHHHOHHOOBHEHRHNNNNE « HORCEHROBOEBEFIHEINHHOHNNOODEEE  INBHEGHRBOHEHOHHHHOHNORNLE
9-10-CS  D4856093 33-2SKPA10 PERIODIC TEST 2SHPXHOV 92A OPEN
CCNTACT 15

FAILS CPEN

9-10-DV  DBB66093  3-1-25HPA2S PERIODIC TEST 3-1-25KPA25 CONTACT R& OR
CONTACT R4 3-2-25KPAGY CONTACT Rl CLOSE
FAILS CLOSE "
9-10-DV  D4BT6093  3-2-25KHPAYG PERIODIC TEST 3-1-2SHPA25 CONTACT R4 OR
CONTACT R1 3.2-251PAG% CONTACT R1 CLOSE
FAILS CLOSE
9-10-CR  D4886093  3IA 13-2ISCA02 .PERIODIC TEST 2SHPXHOV 92A OPEN
9-10-DU COIL ENERGIZED :
9-10-DY
9-10-DX
9-10-CS  D4896093'  1-2SHPALD PERIODIC TEST 2SHPXMOV 92A OPEN
9-10-CR OPERATOR ERROR
9-10-CS  D4906093  TQS5-2SHPA10 PERIODIC TEST 2SHPXMOV 92A OPEN
, CONTACT 17 )
_ FAILS OPEN )
9-10-CS  D4916093  EXCESS TORQUE * PERICDIC TEST 2SHPXHOV 92A OPEN
9-10-DU  D3936093  3A-13-2ISCA02 PERIODIC TEST 25HPXHOV 92A OPEN
CONTACT R1
FAILS OPEN
9-10-DU  D49A6093  3-1-2SWPAZS . PERIODIC TEST 2SHPHOV 92A CPEN )
CONTACT T3 T T
FAILS OPEN
9-10-DU  D4956093  3-2-2SHPAGS PERIODIC TEST 2SHPXHOV 92A OPEN
CONTACT T2
FAILS CPEN
9-10-CS  D7316093  1-251PA10 PERIODIC TEST 2SHOXMOV 92A OPEN
CONTACT 2T
FAILS OPEN
9-20-CY E1866093  42C-2SKPB10 COIL  PERICDIC TEST 2SHPXNHOV 928 OPEM
FAILS OPEN
9-1C-CX E1876093  &420-2SHPB10 PERIODIC TEST 2SHPXMOV 928 OPEN
COIL ENERGIZED
BY A SHORT
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FTSK COHPONENT CCHPCHENT AND HETHCD OF EFFECT ON ' SYSTEH OTHER  REMARHS
IDENTIFIER FAILURE NMODE FAILURE CETECTION - =
B3¢ 336 3 7 36 26 36363636 3 26 W X MMM FEE 2N 266 32N 63N 3400 0 2 2 36 36 26 08 ?NKK*K!N*******X***XKK***X*XK*;**i!* FE 36 26 DM HEHE I I K IE NI H 3 3¢ I I 3 3 W3¢ 3 3
9-10-CY  E.986093 33-25KPB10 PERIODIC TEST 2SHPxHOV 92B CPEN
CONTACT 8 :
FAILS OPEN
9-10-CY  E1896093 §20-2SKPB10 PERIODIC TEST 2SHPxHOV 92B OPEN
CONTACT 9
FAILS OPEN
§-10-FH 1906091 2SKPB10 575-115V ANNUNCTIATED IN 25RPxI0V 928 OPEN
XFHR FAILSURE CONTROL ROOM
9-10-FH E1916091 BA-ZSHPBIO FUSE ANNURICIATED IN 25HPxHOV 928 OPEN :
FAILS OFCH CHTRCOL ROOH
9-10-FH E1926091 LOSS OF ADNIR-SIATED IN QEGS®EG3 LOSS OF DSL ENG
9-10-FL CEHS%1ICC3038 CONTROL ROOH CLG KTR FLOHW
9-10-FP (YELLCRH) -
9-10-BF
9-10-CX E1936093 3B-13-21I5C8B02 PERYODIC TEST 35-13-215CB02 CONTACT T2 CLOSE
CONTACT T2
FATILS CLOSE
9-10-CX  E1936093 1-2SKPB10 PERICDIC TEST 1-25HPB10 CONTACT 2B CLOSE
CONTACT 2B
FAILS CLOSE
9-10-CY E1956093 33-2SKPB10 PERIODIC TEST 25KHPxHOV 92B OPEN
CONTACT 15 . .
FAILS OPEN
9-10-FK  E1966093 3-1-2E5HWPB2S PERIODIC TEST 3-1-2SHPB25 CONTACT R3 OR
CCNTACT R3 3-2-25KFB44 CONTACT R1 CLOSE
FAILS CLOSE i
9-10-FK  E1976093 3-2-2SHPBLY PERICDIC TEST 3-1-25WPB25 CONTACT R4 OR
CONTACT R1 3-2-2SHPBAY CONTACT Rl CLOSE
FAILS CLOSE
9-10~CX  E1985093 3B-13-21ISCe02 PERIODIC TEST 2SKhPxMOV 92B OPEN
9-10-FJ COIL ENERGIZED '
9-10-FN
9-10-FM
9-10-CY El§96093 1-2SHPB10 ’ PERIODIC TEST 25RPxMHOV 928 OPEN
9-10-CX OPERATCOR ERROR
9-10-CY  E2006093 TQS-25KFB1O PERIODIC TEST 25WPXHOV 928 CPEN
CCONTACT 17
FAILS OPEN
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FTSK COMPONENT CONPOHENT AND HETHOD OF EFFECT ON  SYSTEN OTHER  REHMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION

IHOHOERNE  HRMIOOEMNIN  HIEN RN NN NN I NN MIENINIMWFINIM MMM HIHH NI NN UM NN I NN NI NMHININNN IR NI NN M

9-10-CY E2016093 EXCESS TORQUE PERICDIC TEST 2SHPxMOV 92B OPEH
9-10-FJ  E2055093 3B-13-21SCB02 PERIODIC TEST 25HPxHOV 92B OPEN
CONTACT RY
FAILS OFEN
9-10-FJ E2066093  3-1-2SWFB2S PERIODIC TEST 2SHP*MOV 92B OPEN
- CONTACT T3
FAILS OPEN
9-10-FJ  E2076093 3-.2-251PB33 PERIODIC TEST 2SHPXMOV 92B OPEN
CONTACT T2
FAILS OPEN
9-10-CY E2086093 1-25HPBLO PERIODIC TEST . 2SHPxMOV 92B OPEN
CONTACY 2T
FAILS OPEN .
9-10-CU  D4976103 §2C-25KPA11 COIL PERIODIC TEST 2SKPXHOV 93A OPEN
FAILS CPEN
9-10-CF  D&986103 420-2S1PALL PERIODIC TEST 2SHPxMOV 93A OPEN
COIL ENERGIZED
BY A SHORT )
9-10-CU  D4996103 33-25KPA1Y PERIODIC TEST 2SHPxHOV 93A OPEN
CONTACT 8
FAILS OPEN
9-10-C0  D5006103 §20-25HPAL1L PERIODIC TEST 2SHPxMOV 93A OPEN
CONTACT 9
FAILS OPEN
9-10-DK  D5016101 2SHPAl1l 575-115V ANNUNCIATED IN 2SHP*HOV 93A OPEN
XFMR FAILURE CONTROL ROOM
9-10-DH  D5026101 3A-2SHPA1Y FUSE ANNUNCIATED IN 2SHPXMOV 93A OPEN
FAILS OPEN CONTROL RCOM
9-10-DY D50346103 . 3A-13-2ISCA02 PERIODIC TEST IA-13-2I5CA02 CONTACT T4 CLOSES
CONTACT T4
FAILS CLOSED
9-10-DY D5086103 1-2SHPALL PERIODIC TEST 1-2SHPA11l CONTACT 28 FAILS CLOSE
CONTACT 2B .
FAILS CLOSE
9-10-CU  D5056103 33-25KPALY: PERIODIC TEST 2SHPXHOV 93A OPEN
CONTACT 15
FAILS OPEN
I 1214AJ&21FATLURE 110DES AND EFFECTS ANALYSIS |
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FTSK
LEEL S22
9-10-DY

9-10-DY

9-10-CU
9-10-DY

9-10-CU

9-10-CU

9-10-0X

9-10-DX

9-10-DX
9-10-CU

9~10-DA

9-10-CF

9-10-DA

9-10-DA

COUPONENT
IDENTIFIER
FMHHHKHHNR

D5066103

05076103

D5086103

D5096103

D5106103

D5116103

D5126103

D5136103
D5145103

E2106103

E2116103
E2126103

E2136103

COHPONENT AND
FAILURE HODE
M I MM MMM HHH N

3-3-25RPA25
CONTACT R4
FAILS CLOSE

3-3-2SHPARY
CONTACT R3
FAILS CLCSE

1-25KPAl1
OPERATOR ERROR

TQS-2SKPA1l
CONTACY 17
FAILS OPEN

EXCESS TORQUE

3-3-25HPA25
CONTACT T3
FAILS OPEH

3-2-25HPALY
CONTACT T4
CONTACT T4
FAILS OPEN

3A-13-21SCA02
CONTACT R3
FAILS OPEN

1-25HPAL1
CONTACT 2T
FAILS OPEN

§2C-25KPB11 COIL
FAILS OPEN

420-25KPB11
COIL ENERGIZED
BY A SHORT

33-25KPB11
CONTACT 8
FAILS OPEN

§20-251PB11
CONTACT 9
FAILS OPEN

962636 363 3636 3636 3 23 JE M NI IEIEHEIE I I I I HEIEH I HE I H I HEHHE I IE 26 3 36 I HE1E 3 I HE I H I I W I W 3 3 I 36 W FE I I HE I I I DEIE 3 I JE I JE I HE I 3 3¢ 63 3 2 3 26 JE2 5 2 7 36 2 36 3 2 FE I H I H JE 3 I NI HE I I M I K I 36 362 36 636 3¢ 36 3¢

HETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
FAILURE DETECTION e
IBHHHHHHOOHBHHOGHOODROBE  IVONBHBOBHOCHOBHLBEEHHOOBREOONEOERIE  HOEENIOENIHINNIINNN.E

PERIODIC TEST 3-3-2SHPAZ5 CONTACT R4 OR
3-2-2SHPAGG CCHTACT R3 CLOSED

PERIODIC TEST 3-3-2SHPA25 CCNTACT R4 OR
3-2-2SHPA4G CONTACT R3 CLOSED

PERIODIC TEST 2SKHPxHOV 93A OPEN

PERIOJIC TEST 2SHPxMOV 93A OPEN v

PERIODIC TEST 2SHPxHOV 9$3A OPEN

PERICDIC TEST 2SHPxHOV 93A OPEN

PERIODIC TEST 2SHPXMOV 93A CPEN

PERICDIC TEST 25KPxHOV 93A OPEN

PERIODIC TEST 25KHPxHOV 93A OPEN )
PERIODIC TEST 2SHPxMOV 93B OPEN

PERIODIC TEST 25HPxHOV 93B OPEN

PERIODIC TEST 25HPxHOV 93B OPEN B

PERICDIC TEST 2SHPxMOV 938 OPEN
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FTSK

FEIEHH W

9-10-FL
9-10-FL

9-10-FN
9-10-FN
9-10-DA
9-10-FN
9-10-FN

9-10-DA
9-10-FN

9-10-DA

-

9-10-DA

9-10-FH
9-10-FM
9-10-FM

9-10-DA

COMPONENT
IDENTIFIER
HHANR KK N

E2156101
E2156101
E2166103
E2176103
E2186103
E2196103
E2206103

I

E2216103

E2226103

E2236103
E2246103

E2256103
2266103

E2276103

COMPCHENT AND

FAILURE HODE

£3333313 822282080

2S1PB11 575-115V

XFIR FAILURE

JA-2SKHPB1l FUSE

FAILS CPEN

IB-13-215CB02
CONTACT T4
FAILS CLOSE

1-2sirBll
CONTACT 2B
FAILS CLOSE

33-25HPB11
CCNTACT 15
FAILS OPEN

3-3-25HrB25
CONTACT R4
FAILS CLOSE
3-2-25KHFBYY
CONTACT. R3
FAILS CLOSE

1-251P311
OPERATOR ERROR

TQS-251PB11
CONTACT 17
FAILS OPEN

EXCESS TORCUE

3-3-25KPB25
CONTACT T3
FAILS OPEN

3-2-251PBYY
CONTACT T4
FAILS OPEN

3B-13-215CB02
CONTACT R3
FAILS OPEN

1-2SHFB11
CCHTACT 2T
FAILS OPEN

HETHCD OF .
FAILURE DETECTION

EFFECT ON  SYSTEH OTHER  REMARKS

FEHIEH MMM MMM NI FEINEIEIEN JEIHENIEN F MM HIN M I X IIONMI MMM FEIIIEIEIE I 23 M 3 3636 I 20 2 363 3 3 )¢

ANNUNICIATED IN

CCHTROL ROOH

ANNUNCIATED IN

CONTROL RCCH

PERIODIC TEST
PERICDIC TEST
PERICDIC TEST
PERICOIC TEST
PERIODIC TEST

”

PERIODIC TEST

PERICDIC TEST

* PERIODIC TEST

PERIODIC TEST
PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

2SHPxMOV 938 OPEN
2SHPxOV 93B OPEN

3B-13-21I5C602 CONTACT T4 CLOSE

~

1-25hPB11 CONTACT 2B CLOSE

2SKHPx1I0V 93B OPEN

3-3-25hPB25 CONTACT R4 OR
3-2-25:r7B4%, CONTACT R3 CLOSE

3-3-25KPB25 CONTACT R4 CR
3-2-25KPB34% CCHTACT R3 CLOSE

T 2SHPxHOV 93B CPEN

25HPxIOV 938 OPEN

2SHPxXMOV 93B OPEN

25HPxOV 938 OPEN

2SHPXMOV 93B OPEN

CWPxHOV 93B OPEN

2SWPx0V 93B OPEN

12N4] R2IFAILURE MCDES AND EFFECTS ANALYSIS
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FTSK CONMPONENT CCHMPOHENT AND HETHOD OF EFFECT CN  SYSTEM OTHER  RENARKS
IDENTIFIER FATILURE HODE FAILURE DETECTICN ‘
FORMMRMMI  HNHNNMHENNIM  HIIRW NN N UNH KN WN HOEGHOOHHOBHNENIOHHOBHRNE  IBHOBHHGERRHEOBORENNNRNHROHNOBEINREE  JHOOREEREEONNER EIXXNRKNNNN

9-10-CJ D5176113 §2C-28HhFAl2 COIL PERICDIC TEST 25HPxHOV §7A OPEN
FAILS CRPEN

9-10-CH  D5186113 QZO-ZSNPAiZ PERICDIC TEST 251PxHOV 47A OPEN
ENSRGIZED
BY A SHCRT

9-10-CJ  D5196113 33-25HPAL2 PERIODIC TEST 2SHP*HOV §7A OPEN
CONTACT 8
FAILS OPEH

9-10-CJ D5206113 420 2ShPAl2 PERIODIC TEST 2SHPxMOV §7A OPEN
CONTACT 9
FAILS OPEN

9-20-DZ D5216111 2SHPAlZ 575-115V ARNUNCIATED IN 2SHP«MOV 87A OPEN
XFHR FAILURE CONTROL ROOM

9-10-0Z 3A~-25HPAl2 FUSE AN&UNCIATED IN 2ShPx1OV 47A OPEN

05226111

FAILS OPEN

CONTROL ROOM

9-10-CH DSZi6113 3A-14-21ISCA02
CONTACT T2

EAILS CLOSE

PERIODIC TEST 3A-13-2ISCAD2 CONTACT T2 CLOSE

9-10-CH  D5246113  1-2SHPA12 PERIODIC TEST 1-25HPAY2 CONTACT 28 CLOSE
CONTACT 2B
FAILS CLOSE . .

9-10-CJ  D5256113  33-2SHPAY2 PERIODIC TEST 2SHPXMOV &7A OPEN
CONTACT 15
FAILS OPEN

9-10-EB  D5266113  3-3-2SKPA4G PERIODIC TEST 3-2-SKPA12 CONTACT R2 OR
CONTACT R1 3-3-2SHPAUG CONTACT Rl CLOSE
FAILS CLOSE

9-10-EB  D5276113  3-2SHPAL2 PERIODIC TEST 3-2-SKPA12 CONTACT R2 OR
CONTACT R2 3-3-2SHPAGG CONTACT Rl CLOSE
FAILS CLOSE

9-10-CH  D5286113  3A-1§-2ISCA02 PERIODIC TEST 2SHP¥MOV Q7A OPEN

9-10-EA COIL ENERGIZED

* 9-10-EK

9-10-CH

9-10-CJ  D5296113  1-25KPAl2 PERIODIC TEST 2SHPXHOV G7A OPEN

9-10-CH CPERATOR ERROR

12114 82| FAILURE 1'ODES AND EFFECTS ANALYSIS | -
1 1_A® | SERVICE HATER |
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FTSK COMPONENT COUPONINT AND HETHOD OF EFFECT ON  SYSTEM OTHER  REHARHS
IDENTIFIER FAILURE HODE FAILURE DETECTION .
FHFMMMMIE  FOH MMM NHM 6363 3 3 303 M MMM NHNN MMM NINMNIIEINIIOIEMIIN  JEIIEIE IR DI I I FE I FEMICH I MM IINMIMINIEI 3 23 IIETE MM I IO 2 I
9~10-CJ  D5306113 TQS-2SHPAl12 PERICDIC TEST 2SHPxMOV /47A OPEN
CONTACT 17 .
FAILS OPEN
9-10-CJ  D53146113 EXCESS TORQUE PERIODIC TEST 25HPxMOV 97A OPEN
9-10-CJ  D5326113 1~-2SHPAL2 PERIOCDIC TEST 2SKPxMOV 47A OPEN
: CONTACT 2T -
FAILS CPEN -
9-10-EA  D5336113 3-25KPAlR2 . PERIODIC TEST 2SKPXMOV G7A OPEN .
CONTACT T2
FAILS CPEN ’ .
9-10-EA  D5346113 3-3-ShPAGG PERIODIC TEST 2SHPxMOV 847A OPEN
CONTACT T2 - )
FAILS OPEN
9-10-EA  D5356113 JA-18-21SCA02 PERIODIC TEST 25HPxMOV 87A OPEN
CONTACT R1
FAILS OPEN o
9-10-EB  D5366113 3-25KHPA12 COIL PERIODIC TEST - 2SHPxHOV &7A OPEN
FAILS OPER
9-10-LG  D5386113 2SHPRPSLX 142A PERIODIC TEST 2SHPx=HOV 87A OPEN
NC CONTACT
FAILS OPEN
9-10-CL  E2296113 G2C-25HPB12 COIL PERICDIC TEST 25HP®HOV §7B OPEN
FAILS OPEN .
9-10-CK  E2306113 qu-ZSHPBIZq 7 PERIODIC TEST 25HPxMOV 478 OPEN
ENERGIZED ' . -
BY A SHORT
9-10-CL  E2316113 33-2SHPB12 _ PERIODIC TEST 25WPxMOV 878 OPEN
CONTACT 8
* FAILS OPEN
9-10-Ct.  E2326113 420-25KPB12 éERIODIC TEST 2SHP¥HOV 478 OPEN
CONTACT ¢
FAILS OPEN
9-10-FP  ER2336111 25KPBl2 575-115V ANNUNCIATED IN 2SHPxMOV &7B OPEN
XFRM FAILURE CONTROL RoOOMN
9-10-FP  E2346111 3A-2SKPB12 FUSE ANNUNCIATED IN 2SHPxMOV 478 OPEN
FAILS OPEN CCNTROL ROOM

lzIM §2IFAILURE MNODES AND EFFECTS ANALYSIS |
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FTSK
113338333
9-10-CK
9-10-CK
9-10-CL

9-10-PE

9-10-PD

9-10-CL
9-10-CK

9-10-CL

9-10-CL

9-10-CL
9-10-FQ
9-10-FQ

9-10-FQ

COHPOMENT
IDENTIFIER
HHHHHHENNK

E2356113
E2366113
E2376113
E2306113
52396;%3

E2A06113

E2R16113

E2426113

%

E2836113

E2346113
E2856113
E2866113

E2476113

" COMPGHENTY AND

FAILURE MODE

FE3E 6563 MW MM N NNN

3B8-14-215CB02
CONTACT T2
FAILS CLOSE

1-2SHPB12
CONTACT 2B
FAILS CLOSE

33-25KPB12
CONTACT 15_
FAILS OPEN

3-3-25HPBYG
CCNTACT R1
FAILS CLOSE

3-25HPB12
CONTACT R2
FAILS CLOCSE

38-13-215CB02
COIL ENERGIZED

1-2SHPB12
OPERATOR ERRCR

TQ5-25KPB12
CONTACT 17
FAILS OPEN

- EXCESS TORQUE

1-2SKPB12
CONTACT 2T
FAILS OPEN

3-25HPBY2
CONTACT T1
FAILS OPEN

3-3-25KHPB4GG
CONTACT T2
FAILS OPEH

3B-14-215CB02
CONTACT R1
FAILS OPEN

" PERIODIC TEST

HETHCD OF EFFECT ON  SYSTEM
FAILURE DETECTION s
FOHEHOHONBHOBODOHNBHOHONE  INBEHHBHRODBHOHHROEBEBHOHHHDBHRHOHNE  IBEORHROEEEEENENX KUK

OTHER  REMARKS

3B-14-21SCB0O2 CONTACT T2 CLOSE

PERIODIC TEST 1-2SKFB12 CONTACT 2B CLOSE

PERIODIC TEST 2SHP®MOV 478 OPEN

PERIODIC TEST 3-2SKPB12 CONTACT R2 OR 3-3-2SHPBAR4

CONTACT Rl CLOSE *

3-25HPB12 CONTACT R2 OR 3-3-25HPB&A

PERIODIC TEST
: CONTACT Rl CLOSE

2SHPXMOV 878 OPEN ‘ -

=

PERIODIC TEST

PERIODIC TEST 2SHPxHMOV /78 OPEN

PERIODIC TEST 25HPxHOV 8§78 OPEN

PERIODIC TEST 2SHPx1MOV 470 OPEN
PERIODIC TEST 2SHPxHOV 478 OPEN

PERIODIC TEST 2SHPxHOV 47B OFEN

PERIODIC TEST

25KPxHOV 478 OPEN

PERIODIC TEST 2SKPxMOV 478 CPEN |

12]14JT2 FAILURE HODES AND EFFECTS ANALYSIS |
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FTSK

3633 36 36 36 3¢ 34

9-10-PD

9-10-PF

9-10-BU

9-10-BYU

9-10-KE

9-10-BU

9-10-BT

9-10-BU

9-20-BU

9-10-LH
9-10-LH

9-10-EC

9-10-BT

9-10-BT

COHPONENT

IDENTIFIER

33350 3 3% 2 %

E2486113

E2506113
00246123

D0686123
D2586123
05436123

D58586123
D5456123

D5366123

-

05476121

-

D53846121

DS&96123
05506123

D5516123

COMPONENT AND
FAILURE HODE
3263636 26 N 3 M KNI W

3-2SH"B12 COIL
FAILS OPEN

25HPxPSLX 1428
NC CONTACT
FAILS OPEH

TQS-2SKPA13
CONTACT 17
FAILS CPEN

EXCESS TORQUE

27-2-2ENSX04 COIL
ENERGIZED

a2C-2SKPALS
COIL FAILS OPEN

420-253PA13
COIL ENERGIZED
BY A SHORT

33-2SHPALS
SONTACT 1
FAILS OPEN

420-2SKPALS -
CONTACT -9
FAILS OPEN

25KPA13 575-115V
XFIIR. FAILURE

3A-2SKPAL13 FUSE
FAILS OPEN

1-2SHPALS
CONTACT 1T
FAILS CLOSE

1-2SHPAL3
CONTACT 28
FAILS CLOSE

3A-15-21I5CA02-
CONTACT T3
FAILS CLOSE

HETHOD OF
FAILURE DETECTION

EFFECT -~ C  SYSTEM OTHER  REMNARKS

FE 36 36 36 3E 36 36 3C 36 36 26 2 3 33 I 3 3 236 3 0 *&N***%¥*!I***&***!i!****!******l*** FEIE2E 6 2 22 6 26 I I I WM M I 3¢ 3¢ ¢

PERIODIC TEST

PERIODIC TEST
PERICOIC TEST

PERIODIC TEST
PERICDIC TEST
PERIODIC TEST

PERIODIC TEST
PERIODIC TEST
PERIODIC TEST

AMNUNCIATED IN
CCNTROL ROON

ANNUNCIATED IN
CONTROL ROOH

PERICDIC TEST
PERIODIC TEST

PERIODIC TEST

25HPxHOV 478 OPEN

2SHPxHOV 4§78 CPEN

LOSS OF DIV I SERVICE HATER
ISOLATION

LOSS OF DIV I.SERVICE HATER
ISOLATICN

2SHPxP1C TRAIN FAILS INCPERATIVE
LOSS OF DIV I SERVICE HATER
ISOLATION

LOSS OF DIV I SERVICE KATER
ISOLATION

LOSS OF DIV I .SERVICE RATER
ISCLATICN

LOSS OF DIV I SERVICE HATER
ISOLATICH .

LOSS OF DIV I SERVICE RATER
ISCLATION

LOSS OF DIV I SERVICE HATER
ISOLATION

HONE T
l;ZSHPA13 CCNTACT 2B CLOSE

3A-15-2ISCA02 CONTACT T2 CLOSE

12 BAJR FAILURE MODES AND EFFECTS ANALYSIS
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FTSK COMPONENT COMPOHENT  AND METHCD OF . EFFECT ON - SYSTEH OTHER  REMARKS
IDENTIFIER FAILURE HODE FAILURE DETECTICHN ;
EIIEIEIIEIEIE DI I 22 ;3333333232333 3 ) FEMEIEFTNEN I IEIEIFEIEIEMIE MM IEIEIEIIE  I6 6 3 26 36 36 36 36 26 26 6 T 36 36 2 36 2 IC N DEIEIE I I IEIEIIE DI IEIEIE I IE T DI IE 36 36 3 96 2 M 3 36 26 3 2 36 26 2 6 36 36 3¢ 36 3¢
9-10-BT D5526123 1-2SHPA13 PERIOLIC TEST LOSS OF DIV I SERVICE HATER
9-10-LJ OPERATOR ERRCR ISOLATION
9-10-BU  D5536123 3A-15-2ISCA02 PERIODIC TEST LOSS OF DIV X SERVICE HATER
9-10-BT COIL ENERGIZED ISCLATION :
9-10-BV . .
9-10-BU  D5546123 3A-15-21ISCAD2 PERIODIC TEST LOSS OF DIV I SERVICE HATER
CCHTACT Rl ISOLATICH
FAILS CPEN
9-10-LJ  D555612% 3-6-2SKPA2S PERIODIC TEST LOSS OF DIV I SERVICE HATER
CONTACT R2 ISOLATION
FAILS OPEN
9-10-LJ  D5566123 3-5-2SWPA4G PERIODIC TEST LOSS OF DIV I SERVICE HATER i
CONTACT R3 ISOLATION
FAILS OPEN
9-10-LJ  D5576123 1-25KPAL3 PERIODIC TEST LOSS OF DIV I SERVICE HATER
CONTACT 2T ISOLATICH
FAILS OPEN
9-10-EC  D5606123 3-6-25HPA2S PERIODIC TEST 3-6-25HPA25 CONTACT T1 OR
: CONHTACT T1 3-5-2SHPA4G CONTACT T2 CLOSE
FAILS CLCSE
9-10-EC  D5616123 3-5-2SHPASY PERICDIC TEST 3-6-25HPA25 CONTACT T OR
CCNTACT T2 3-5-2SKPA4G CONHTACT T2 CLOSE
FAILS CLOSE
9-10-BY E2556123 §2C-25KPB13 PERIODIC TEST LOSS OF DIV II SERVICE HATER
COIL FAILS OPEN ISCLATION
9-10-BX  E2566123 §20-2S1P313 PERIODIC TEST LOSS OF DIV II SERVICE HATER
COIL EHERGIZED ISOLATION
3Y A SKORT
?-10-BY E2576123 32-25HPB13 PERIODIC YEST LOSS OF DIV II SERVICE HATER
CCIITACT 2 ISOLATION
FAILS OPEN
9-10-BY . E2585123 420-25HFBY3 PERICDIC TEST LO5S OF DIV II SERVICE HWATER
CONTACT 9 ISOLATION
FAILS OPEN
9-10-PG  E2596121 2SKPBL3 575-115V ANNUNCIATED IN LOSS OF DIV II SERVICE HATER
XFHR FAILURE CONTROL ROOM ISOLATION
1 12|11 SL I FAILURE 1'ODES AND EFFECYS ANALYSIS |
{1 | | I_AB | SERVICE WATER |
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FTSK CCHPOHENT CCHPONENT AND METHCD OF EFFECT’ W SYSTEM OTHER  REHARKS .
IDENTIFIER FAILURE MCDE FATLURE DETECTICN
FIFMMNNIE  HMINHNHMH FEIEIEE I K 7 36 3 26 6 6 36 2 3 3¢ MMM X NN IOEHRNMIIEHIEMIMUIM  F I I I 26 I3 I IE I I I HE I I IEIEMIIIEIEIE I M HEE I I JE I 1 I I I 3 36 I 3 3 I 23 3 36 36 3¢ 3 ¢
9-10-PG  E260612) 3A-2SKHPB13 FUSE AMNUNCIATED IN LOSS OF DIV IX SERVICE RATER
FAILS OPEN CONTROL ROOH JSOLATION
9-10-FR  ET616123 1-25KPB13 PERICDIC TEST NOHE
CONTACT 1T
FAILS CLOSE
9-10-"1X  E2626123 1-2SWFB13 - PERIODIC TEST 1-2SKPB13 CONTACT 2B CLOSE
CONTACT 2B
FAILS CLOSE
9-10-BX  E2636123 36-15-ZISC802 PERIODIC TEST 3B-15-21SCB02 CONTACT T2 CLOSE
CONTACT T2
FAILS CLOSE
9-20-BY E2646123 TQS-CSHPB13 PERIODIC TEST LOSS OF DIV II SERVICE HATER
CCONTACT 17 ISOLATION
FAILS CPEN
9-10-BY E2656123 EXCESS TCRQUE PERIODIC TEST LOSS OF DIV 1IX SEﬁbICE RATER
ISOLATION
9-10-BX  E2666123 1-2SHPB13 PERIODIC TEST LOSS OF DIV iI SERVICE HATER
9-10-FH CPERATOR ERROR . ISOLATION
i 9-10-BY E2676123 3B-15-215C802 PERIODIC TEST LOSS OF DIV IT SERVICE HATER
9-10-5X COIL ENERGIZED : ISOLATION -
9-10-BY  E2686123 3B8-15-215CB02 PERIODIC TEST LOSS OF DIV IX SERVICE RATER
CONTACT R1 : ISOLATION
FAILS OPEN . .
9-10-PJ  E2696123 3-6-25KPB25 PERIODIC TEST LOSS OF DIV II SERVICE HATER
CONTACT R2 ISCLATION
FAILS OPEN ) - -
9-10-PH  E2706123 3-5-251WPB3§ PERIODIC TEST LOSS OF DIV II SERVICE RATER
CONTACT R4 ISOLATION
FAILS OPEN B
9-10-PH  E2716123 1-25KPB13 PERIODIC TEST LOSS OF DIV II SERVICE HATER
CONTACT 2T ISOLATION
FAILS OPEN .
9-10-FR' E2746123 3-6-25WPB2S PERIODIC TEST 3-6-25HPB25 CONTACT T1 OR
CONTACT T1 3-5-2SKFB44 CONTACT T2 CLOSE

FAILS CLOSE

12}141X2I FAILURE HODES AND EFFECTS ANALYSIS
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COHPOHRENT
IDENTIFIER
KN RH NN

E2756123

D5716133

05726133

D5736133

D5746133

05756131
5766131

D5776133

D57686133

D5796133

D5806133

D5816133
D5826133

D5836133

COMPCNENT AND
FAILURE HOOE
P26 3% 96K 2 969 3 36 3 3 3

3-5-2sKPR4G
CONTACT T2
FAILS CLOSE

§2C-25iPALG COIL
FAILS OPEN

§20-2SKRPALG
COIL ENERGIZED
BY A SHCRT

33-25hPAlG
CONTACT 1
FAILS OPEN

20-2SKPALG
CCONTACT 9
FAILS OPEN

25KPAlG 575-115V
XFHR FAILURE

JA-251PA1G FUSE
FAILS OPEN

1-2SKPAl4
CONTACT 1T
FAILS CLOSE

1-2SKPALG
CONTACT 2B
FAILS CLOSE

3A~15-215CA02
CONTACT T4
FAILS CLOSE

TQ5-2SKPALG
CONTACT 17
FAILS OPEN

EXCESS TORQUE
1-2SKPA1G
CPERATOR ERROR
3-6-25HPARS

CONTACT T3
FAILS CLOSE

METHOD OF
FAILURE DETECTICN

mQ
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EFFECT ON  SYSTEH OTHER  REMARKS
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PERICDIC TEST

PERIODIC TEST

PERICJIC TEST

PERICDIC TEST

PERIODIC TEST

.

ANNUNCIATED IN
CONTROL RCOM

ARRUNCIATED IN
CONTROL ROG!

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PEZRIODIC TEST

PERIODIC TEST

PERIODIC TEST

3-6-2SKPB25 CONTACT Tl OR
3-5-25PB4G CONTACT T2 CLOSE -

LOSS OF DIV I SERVICE HATER
ISOLATION
LO5S OF DIV I SERVICE HATER
ISOLATION

LOSS OF DIV I SERVICE HATER
ISOLATION

LOSS OF DIV I SERVICE HATER
ISCLATICN

LOSS OF DIV I SERVICE RATER
ISCLATICH

LOSS CF DIV I SERVICE KATER
ISCLATION

HONE

1-251PA14 CONTACT £B CLOSE

3A-15-2ISCA02 CONTACT T4 CLOSE

LOSS OF DIV I SERVICE RATER
ISOLATICN

LOSS OF DIV I SERVICE HATER
ISOLATICN

LOSS OF DIV I SERVICE HATER
ISCLATION

3-6-2SHPA25 CONTACT T3 OR
3-5-2SHPARG CONTACT T3 CLOSE

12114} 321 FAILURE HODES AND EFFECTS ANALYSIS
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FTSK

63 2 I M

9-10-EF

9-10-EE

9-10-EG

9-10-EE

9-10-BR

9-10-BH

9-10-CA

9-10-BZ

9-10-CA

9-10-CA

9-10-CA

9-10-CA

9-10-FT

COMPONENT
IDENTIFIER
MM N MW

056886133

D5856133

D5866133

D5876133

D5896133

D5906133
E2856133

E2856133

E2876133

E2886133

¢

E2896131
E2906131

E2916133

COMPONENT AND
FAILURE MODE
NN NI N KN

3-5-25RPA4G
CONTACT T3
FAILS CLOSE

3-6-2SHPACS
CONTACT R&
FAILS CPEN

3-6-2SKPARG
CONTACT Rl
FAILS OPEN

1-2SKHPAlG
CONTACT 2T
FAILS OPEN

JA-16-21ISCAD2
CONTACT R3
FAILS OPEN

JA-16-21ISCAO2
COIL ENERGIZED

42C-25KPB14 COIL
FAILS OPEN

420-2SHFBLG
COIL ENERGIZED
BY A SHCRT

33-2SKPO14
CONTACT 1
FAILS OPEN

420-2SKPB14§
CONTACT 9 *
FAILS OPEN

2SKHPB14 575-115V
XFHMR FAILURE

3A-25HPBlR FUSE
FAILS OPEN

1-25HPB14
CONTACT 1T
FAILS CLOSE

HETHOD OF
FAILURE DETECTION

EFFECT

. SYSTEM

OTHER  REHARKS

FEFEIEIEIEIEIENEI I I NN HE MMM FEIII I I NI M I M NI I IS NI M IIIEHIE N MM FEIIEH NI IEH I I I I H JIEH I I I H I

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

»

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IN
CONTROL RCOM

ANNWNCIATED IN
CONTROL ROOH

PERICDIC TEST

3-6-25HPARS
3-5-LS1PARG

LOSS OF DIV
ISOLATION

LOSS OF DIV
ISOLATION

LOSS OF DIV
ISCLATION

LOSS OF DIV
ISOLATION

LOSS CF DIV
ISOLATION

LOSS OF DIV
ISOLATION

LOSS OF DIV
ISCLATION

LOSS OF DIV
ISOLATION

LOSS OF DIV
ISOLATION

LOSS OF DIV
ISCLATION

LOSS OF DIV
ISOLATION

NONE -

CONTACT T3 OR

CONTACT T3 CLOSE

I SERVICE HATER

I SERVICE RATER

I SERVICE HATER

I SERVICE HATER

I SERVICE HATER

IXI SERVICE HATER

II SERVICE HATER

IXI SERVICE RATER

I1I SERVICE RATER

II SERVICE HATER

II SERVICE RATER

111 1
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3636 36 3 3636 2636 36 36 36 36 36 363636 96 96 36 36 36 36 36 36 36 36 36 36 3 36 3 I 3¢ 36 36 36 36 36 3 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 6 36 36 36 36 3¢ 36 3 36 3 23 36 36 6 34 36 36 36 36 3 I 3 3 3 336 HEAE I IE I HE T I3 36 3¢ 3 36 3 DI HE N W I I I3 I I HEIE 3 3 26 IO H NI H I I
CONPONENT AND

FTSK

CCHPONHENT
IDENTIFIER

FEHICIEIMMIE I3 I 3 :

9-10-BZ

9-10-BZ

9-10-CA

9-10-CA

9-10-BZ
9-10-FS

9-10-FT

9-10-8BZ

9-10-FT

9-10-FT

9-10-FS

9-10-FU

9-10-FS

9-10-F7

9-10-CH

E2926133

E2936133

E2936133

E2956133

© E2966133

E2976133

29?6133
829?6133
E3006133
E3016133’
E3026133
E3086133

D5926183

FAILURE MODE

33396 3 3 6 2 I I 2 76 36 23

1-25KPB1G
CONTACT 2B
FAILS CLOSE

3B-16-215CB02
CONTACT T4
FAILS CLOSE

TQS5-2SKPB1S
CCNTACT 17
FAILS CFEN

EXCESS TORGQUE

1-25KPB13
CPERATCR ERRCR

3B-16-215CB02
COIL ENERGIZED

3-6-25KPB2S
CONTACT T3 .
FAILS CLOSE

3-5-25KPB4g
CONTACT T3
FAILS CLOSE

3-6-25KFBE5
CONTACT R4
FAILS OPEN

3-6-251PB4G
CONTACT R1

. FAILS OPEN

-

1-251PB14
CONTACT 2T
FAILS OPEN

3B-16-215CB0O2
CONTACT R3
FAILS OPEN

§2C-2SWPA15 COIL

FAILS OPEN

PERIODIC TEST 1-25KhPB14 CONTACT 28 CLOSE

PERIODIC TEST 3B-16-2XSCB02 CONTACT T4 CLOSE

PERIODIC TEST LOSS OF DIV IX SERVICE HATER
ISOLATICN

PERIODIC TEST LOSS OF DIV IXI SERVICE RATER

Vs ISOLATICN

PERIODIC TEST LOSS OF DIV II SERVICE RATER
ISOLATION

PERIODIC TEST LOSS OF DIV II SERVICE RATER
ISOLATION

PERIODIC TEST 3-6-25i"B25 CONTACT T3 OR . I

‘ . 3-5-25HPB44 CONTACT T3 CLOSE

PERICDIC TEST 3-4-25KHFB25 CONTACT T3 OR

- Q Q

HETHCD OF EFFECT ON  SYSTEM OTHER  REHARKS
FAILURE DETECTION )
FIMK AU HNRHFICOOIGOOOOOE IR NARKIOGOOGEOOIONOENNEIUIMNNENR  FKIEMHIHIEEIEN NI IK I NN NN HNH KN N

- 3-5-2SKHPB44 CONTACT T3 CLOSE

PERIODIC TEST LOSS OF DIV IX SERVICE HATER
ISOLATION

FERIODIC TEST LOSS OF DIV 1I SERVICE HATER
ISOLATION

PERICDIC TEST LOSS OF DIV II SERVICE HATER
ISOLATION

PERIODIC TEST LOSS OF DIV II SERVICE HATER
ISOLATION

PERIODIC TEST 2ShPxMOV 50A OPEN
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FTISK  COMPONENT  COMPCHENT AND HETHCD OF A EFFECT ON _ SYSTEM OTHER  REMARKS
IDENTIFIER  FAILURE MODE FAILURE DETECTION ‘ .
FEIIIMMMIE  FEH NN HH N 3636 3 36 36 36 36 3¢ 3 36 3¢ 3 36 36} P66 NI I I I I NMIEIE MM IIEIEIE 6 IEIEIEIE I 2 I I I I 3 W I3 32 DI I I I IO I MM 3 M 3069690 330 1 336336 3336 333 2 2 2096
9-10-BJ  D5936183  420-2SKPA15 PERIODIC TEST 2SKPxHOV 50A OPEN
ENERGIZED
BY A SHORT
9-10-CH  D5946143  33-25KPAlS PERIODIC TEST 2SHPxIOV 50A OPEN
CONTACT' 8 :
FAILS OPEN . .
9-10-CM  D5956143  420-25HPALS PERIODIC TEST 25KPxHOV 50A OPEN
CONTACT 9
‘ FAILS OPEM
|
| 9-10-EH  D5966141  2SHPALS 575-115V  ANNUNCIATED IN 2SHPXHOV 50A GPEN .
XFIR' FAILURE CONTROL ROCM
- 9-10-EH  D5976141  3A-2SHPA15 FUSE ARNUNCIATED IN 25HPxIIOV 50A CPEN
FAILS OPEN CONTRCL RGCM
9-10-CHl  D5986183  33-251PA1S PERIODIC TEST 2SHPxHOV 50A OPEN
CONTACT 15
FAILS OPEN
9-10-EK  D5996143  1-2SHPALS PERICDIC TEST 1-2SHPA15 CONTACT 2B CLOSE

CONTACT 28
FAILS CLOSE

9-10-EJ D6006143 1-25HPA1S PERICDIC TEST 2SHPx!OV 50A OPEN T
9-10-EK OPERATOR ERROR . .

9-10-CH  D6016143 TQS-2SKPA1S PERIODIC TEST 2SHPXMGV 50A OPEN
CONTACT 17 : .
FAILS OPEN

9-10-CH  D6026143  EXCESS TORQUE PERIODIC TEST 2SHPxHOV 50A OPEN

9-10-EK  D6036143  3-3-25HPARG PERIODIC TEST - 3-3-2SHPAGG CONTACT R3 OR ,
CCNTACT R3 ~ 3A-14-2ISCAGZ CONTACT T4 CLOSE
FAILS CLOSE

9-10-EK  D60861A3  3A-14-2ISCA02 PERIODIC TEST 3-3-25HPAG4 CONTACT R3 OR
CONTACT T3 3A-14-2ISCA02 CONTACT T4 CLOSE
FAILS CLOSE

9-10-EL  D6056143  3-3-2SKPAYG PERIODIC TEST 2SKPxHOV 50A OPEN
CONTACT T4 -
FAILS OPEN

9-10-CH  D6066143  3A-13-2ISCA62 PERICDIC TEST 2SHPXMOV 50A CPEN

‘ CONTACT R3 .

FAILS OPEN

121181821 FAILURE 1ODES AND EFFECTS ANALYSIS |
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FTSK
WM

9-10-EJ

9-10-CH

9-10-BJ
9-10-CN
9-10-CN

9-10-FV
9-10-FV

9-10-CN
9-10-F¥

9-10-CN
9-10-FX

9-10-CN

9-20-CN

9-10-FX

9-10-FX

CONPCHENT
IDENTIFIER
133332322

D6076143

E30466133

E3076143
E3086143
E3096143

E3106181
E3116141

E3126143
E3136143

E31486143

E3156143

E3166143

E3176143

E3186143

COMPCNENT AND
FAILURE HODE
I KK NI KM AN

1-25HPA1S
CONTACT 2T
FAILS OFEN

§2C-2SKPB15 COIL
FAILS OPEN

§20~2SKFB15
ENERGIZED
BY A SHORT

33-25hPB1S
CONTACT 6
FAILS OPEN

420-25KPB15
CONTACT 9
FAILS OPEN

2SHPBl5 575-115V
XFHR FAILURE

3A-254PB15 FUSE
FAILS COPEN

33-2SKEBLS
CONTACT 15
FAILS OPEN

1-25KPB15
CONTACT 28
FAILS CLOSE

1-2SHPB1S
OPERATOR ERRCR

TQS-2SKPB15
CONTACT 17
FAILS CPEN

EXCESS TORQUE

3-3-2SHPB4YY
CONTACT R3
FAILS CLOSE

3B-14-215CB02
CONTACT T4
FAILS CLOSE

METHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
FAILURE DETECTION
KK IENIENRH NN HHIIEN NN AU NI MMM UMM NIHHIOINIINNIM  F I 3 2 ]38 i 2392 6 33 6 3

PERIODIC TEST 2SHP«OV 50A OPEN
PERIODIC TEST 2SHPxHOV 508 CPEN
PERIODIC TEST 2SKHP=HOV 50B OPEN
PERICDIC TEST 2SHPxHOV 508 OPEN
PERIODIC TEST 25KPxHMOV 508 OPEN
ANNUNCIATED IN 25HPxHOV 508 OPEN

CONTROL ROOM

ANNUNCIATED IN 2SHPxMOV 50B OPEN

CONTRCL ROCH

PERICDIC TEST 2SHPxHOV 508 OPEN
PERIODIC TEST 1-2SHPB15 CONTACT 2B CLOSE
PERICBIC TEST 2SHPxOV 50B CPEN
PERIODIC TEST 2ShPxHOV 508 OPEN
PERIODIC TEST 2SHPxIOV 50B CPEN
PERIODIC TEST 3-3-25KPBLYG CCHTACT R3 OR

3B-14-215CB02 CONTACT T4 CLOSE

PERICDIC TEST 3-3-25KkPBat CONTACT R3 OR
3B-14-2XISCB02 CONTACT T4 CLOSE
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FTSK CONPONENT COMPONENT AND HMETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTICN :
FHIHMIEIIME NN ;KM% P30 23 N I3 I W MMM N INMN AN IMHKIIET MMM F 603 M 5K HEFEI DI M I HEIE MM N HIEN IR M I FT IO HEI IO I IE I I I I I HHIEIH I
9-10-FH  E3196143 3-3-25KPB44 PERIODIC TEST . 2SHP¥HOV 50B OPEN
CONTACT T4
FAILS OPEN
9-10-FH  E3206143 3B-19-21I5C802 PERIODIC TEST 2SKHPxHOV 508 OPEN
CONTACT R3 ’
FAILS OPEN
9-10-CN  E3216143 1-2SKPB15 PERICDIC TEST 25HPxtoV 508 OPEN
CONTACT 2T
FAILS OPEN
9-10-AV  D6366173 §20-2SKHPA18 COIL PERIODIC TEST 2EGSx%EG) LOSS OF DSL ENG
FAILS COPEN CLG HTR FLOR
9-10-AG " D6376173 CC-25hPAl18 PERIODIC TEST CEGSxEG1 LOSS OF DSL ENS
COIL ENERGIZED CLG HTR FLCH
BY A SHCRT
9-10-AV  D4306173 - 33-25KHPAl6 PERIODIC TEST 2EGSXEGY LOSS OF DSL ERNS .
CONTACT & CLG KWIR FLOR
FAILS OPEN
9-10-AV  D6396173 33-25ﬁPA18 PERIODIC TEST 2EGS%EGL LOSS OF DSL ENG
CONTACT 11 . CLG HTR FLOW
FAILS OPENR
9-10-BA  D6306171 25KPAl18 575-115V ANNUNCIATED IN 2EGSxEGY LOSS OF DSL ENG
KFHR FAILUR CONTROL RO2M CLG HTR FLOW
9-10-BA  D6316171 3A-2SKPA18 FUSE ANNWNCIATED IN 2EGSxEG)Y LOSS OF DSL ENG
FAILS CPEN CONTRCL ROOM CLG HTR FLOW
9-10-AG  D6426173 1-2SHPA18 PERIODIC TEST 2EGSxEG1 LOSS OF DSL ENG
" CONTACT 2T CLG HTR FLOR
FAILS CLOSE
9-10-AV  D6436173 I-ZSHPAISA PERIODIC TEST 2EGS»EGY LOSS OF DSL ENG .
9-10-AG OPERATOR ERROR CLG TR FLOW
9-10-AV  D6446173 42C-2SKHPAL18 PERIOCDIC TEST 2EGSxEG1 LOSS OF DSL ENG
COUTACT 6 CLG RTR FLOW
FAILS CPEN
9-20~-EN 3-1-25HPA18 PERIODIC TEST 2EGSxEG1 LOSS OF DSL ENG

D&BZ6173

CONTACT T2
FAILS CLOSE

CLG HTR FLOW
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FTSK

96 3 36 3 3 %

§-10-EH

9-10-AV

9-10-AV

9-10-AV

9-10-8B

9-10-DB

9-19-8B

9-10-EP

9-10-EH

9-10-EN

9-10-~EH

9-10-EM

9-10-EP

CONPONENT
IDENTIFIER
RN KN HNXH

D6RE6LTT

D6876173

D6486173

D6496173

D6506173

D6516173

D6526173

D6536173

D6546173

D6556173

D&566173

D6576173

D6596173

COMPCHENT ARD
FAILURE MODE

63K D I HE K H I MK K6

3-2SKPAl8
CONTACT B2
FAILS CLOSE

TQS-2SKPAL8
CCNTACT 18
FAILS OPEH

EXCESS TCRQUE

1-2SKPAl8
CONTACT 2B
FAILS OPEN

1-2SHPA18
CONTACT 1T
FAILS OPEN

3-2SKPAl18
CONTACT T1
FAILS OPEN

3-1-5HPA16
CONTACT R1
FAILS OPEH

2-2SKHPA18
COIL ENHERGIZED
BY A SHORT

3-2SKPA10 COIL
FAILS OFEN

3-1-25KPA18
COIL ENERGIZED
BY A SHORT

DR-2ENSX03
COIL NOT
ENERGIZED

DR-2ENSX04
CONTACT 13
FAILS OPEN

DR;éENSXOQ COIL
ENERGIZED

HETHCD OF - EFFECT CH  SYSTEH OTHER  REMARKS
FAILURE DTTECTION

E33 13333332023 L8 23 *&********************!**X!****%#*X* F6 96 36 36 2 3 3 H I HE I I N I ;KK I I HE I3 3 3

2EGSxEGY LOSS OF DSL ENG
CLG RTR FLOW

PERIQDIC TEST

2EGS%EG1 LOSS OF DSL ENG
CLG RTR FLOW

PLRIOLIC TEST

2EGS~EGY LOSS OF DSL ENG
CLG RTR FLOR

PERIDDIC TEST

2EGS<EGY LOSS OF DSL ENG
CLG HTR FLOW

PERIODIC TEST

2EGSxEG1 LOSS OF DSL ENG
CLG RTR FLCH

PELRIODIC TEST

2EGSxEG1 LOSS OF DSL ENG
CLG HTR FLOR

PERIODIC TEST

2EGSxEGL LOSS OF DSL ENG

PERIODIC TEST
‘ CLG HWTR FLOW

2-25KHPA18 CONTACT § CLOSE

PERIODIC TEST

2EGSxXEG1 LOSS OF DSL ENG
CLG HTR FLOH

PERIODIC TEST

2EGSxEG1 LOSS OF DSL ENG
CLG WIR FLOH.

PERICDIC TEST

PERIODIC TEST ' 2EGSxEG) LOSS OF DSL ENG

CLG HTR FLOR

2EGS*EG1 LOSS OF DSL ENG
CLG WTR FLOW

PERIODIC TEST

PERIODIC TEST 2-25HPA18 CONTACT 5 CLOSE

. F
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FTSK CCHPONENT CCHPONHENT AND HETHOD OF EFFECT O -SYSTEH OTHER  REMARKS
IDENTIFIER FAILURE HODE FAILURE DETECTION .

NN I I N M 936 36 36 36 2 3¢ 3 36 I XK X 2% FEIEIEHHNIIEN HENEHHIEIH NI NWMNMM  IEHEIENHEIEIENIE N HIEIIEIE XM IE I I N I IEIEIE MMM IEIEIEDE I I8 28 DO 36 I 36 36 36 36 3 3¢ 2 3 26 56 36 3¢ I 36 36 3¢ 36 36 3¢

9-10-EP  D6606173 DR-ZENSX04 PERIQDIC TEST 2-2SKPA18 CONTACT 5 CLOSE
CONTACT 13
FAILS CLOSE

9-10-EQ  D6616173 2SHP#PSLX 66A PERIODIC TEST 2SHPxPSLX 66A NC CONTACT CLOSE
NC CONTACTY
FAILS CLOSE

9-10-EP  D6626173 2SKPA18 CCHTACT 5  PERIODIC TEST 2-25HPA18 CCHTACT 5 CLOSE
FAILS CLOSE

9-10-AH  E3496173 420-25KWPB18 COIL PERIODIC TEST CEGS®EG3 LCSS OF DSL ENG
FAILS CPEN CLG RTR FLOW

9-10-AF E3506173 §2C-25KPB19 PERICDIC TEST CEGSxEG3 LCSS OF DSL ENG
COIL ENERGIZED CLG HiR FLCH
BY A SHORT

9-10-AN  E3516173 33-251PBl3 PERIODIC TEST 2EGSxEG3 LOSS OF DSL ENG
CONTACT 4 CLG RTR FLOH
FAILS CPEN

9-10-AH  E3526173 33-25HPB1S PERIODIC TEST 2EGS%EG3 LOSS OF DSL ENS
CONTACT 11 CLG RTR FLCH )
FAILS OPEN )

9-10-BF E3536171 ¢SWFB18 575-115v ANHUNCIATED IN 2EGS¥EG3 LOSS OF DSL ENG
XFHR FAILURE CONTRCL ROCH CLG WIR FLOH

9-10-BF  E3546171 JA-2SHFB18 FUSE ANNUNCIATED IN 2EGSxEG3 LOSS OF DSL ENG
FAILS OPEN CONTROL RCCH CLG RTR FLOH

9-10-AF EJ556173 1-25KPB18 PERIODIC TEST 2EGS®EG3 LO3S OF DSL ENG
CONTACT 2T CLG HIR FLCH
FAILS CLOSE

9-10-AH  E3I566173 1-25hPB18 FERIODIC TEST CEGSxEG3 LOSS OF DSL EHG

9-20-AF CPERATOR ERROR CLG HTR FLOW

9-10-AH  E3576173 42C-25K7818 PERIODIC TEST 2EGSxEG3 LOSS OF DSL ENS
CONTACT 6 CLG HTR FLONW
FAILS CPEN

9-10-FZ E3586173 3-1-2SKPB18 PERIODIC TEST CEGSxEG3 LOSS OF DSL ENG
CONTACT T2 CLG RTR FLON

- , FAILS CLOSE .

9-10-FY EI596173 3-2SHFB18 PERICDIC TEST 2EGSXEG3 LOSS OF DSL ENG

CONTACT R2
FAILS CLOSE

CLG HTR FLORW
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FTSK
RNHENHKRR

9-10-AR

9-10-AR

9-10-AH
9-10-B6
9-10-B0
9-10-86
9-10-GA

9-10-FY

9-10-FZ
9-10-FY
9-10-FY

9-10-GA

9-10-GA

COMPONENT
IDENTIFIER
RN NN HR

E3606173

E3616173

£3626173
E3636173
E3§?6173
E3656173
E3666173

E3676173

E3686173
E36961713
E3706173

E3726173

E3736173

CCHPONENT AND

FAILURE MCOE

FEIEN 363336 60 26 03 26 K 3

TQS-25KPB18
CONTACT 18
FAILS OPEN

EXCESS TCRQUE

1-25HWPB18
CONTACT <B
FAILS OPEN

1-25KPB18
CONTACT 1T
FAILS OPEN

3-25KPB18
CONTACT T1
FAILS OPEN

3-1-2SKrB18
CONTACT Rl
FAILS OPEN

2-2SHFB18
COIL ENERGIZED
BY A SHORT

3-2SHPB18 COIL
FAILS OPEN

3-1-25HPB18
COIL ENERGIZED
BY A SHORT

DR-2ENSY0&
COIL NOT
ENERGIZED

DR-2ENSYO0S
CONTACT 13
FAILS OPEN

DR-2ENSYO0&
COIL ENERGIZED

DR-2ENSY04
CONTACT 13
FAILS CLOSE

HETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
FAILURE DETECTION o

FIMNRIIINIENKNRINIRKERNONM IO K NN MR IO RN MKMW MNNN I NI MMM MM K MHFHHH KNI N

PERICDIC TEST ZEGSxEG3 LOSS OF DSL ENS

CLG KTR FLOH

PERICDIC TEST 2EGSxEG3 LOSS OF DSL ENG

CLG HTR FLOHW

2EGSxEG3 LOSS OF DSL ENG
CLG HTR FLOR

PERIODIC TEST

2EGSxEG3 LOSS OF DSL ENG
CLG HIR FLOR

PERIODIC TEST

PERIODIC TEST ZEGSXEG3 LOSS OF DSt ENG

CLG HTR FLCH

2EGS*EG3 LOSS OF DSL ENS
CL6 HTR FLOW

PERIODIC TEST
PERIODIC TEST 2-25HPB16 CONTACT 5 CLOSE

2EGSxEG3 LOSS OF DSL ERG
CLG RTR FLOA

PERIODIC TEST

2EGSxEG3 LOSS OF DSL ENG
CLG RTR FLOHW

PERICDIC TEST

2EGSxEG3 LOSS OF DSL ENG
CLG RTR FLOR

PERIOCDIC TEST

2EGS»EG3 LOSS OF DSL ENG )
. CLG HTR FLOR

PERIODIC TEST

PERIODIC TEST 2-251P818 CONTACT 5 CLOSE

PERICDIC TEST 2-251PB18 CONTACT 5 CLOSE
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FTSK
363693 3 % 3 %
9-10-GB
9-10-GA
9-10-GP
9-10-JJ

9-10-JJ

9-10-GL
9-10-GL
9-10-JJ

9-10-GP
9-10-GP

9-10-6P
9=-10-JJ

9-10-JJ
9-10-JJ

9-10~JK

COVPONENT
IDENTIFIER
38003 NN K K¢

E3786173
53756%73
01216183
012246183
D1236183

01246181

D1256181
02266183

01276183
D1286183

D1296182

01306183
D1316183

01326183

COHPONENT ANRD
FAILURE HO2E
NN HN NNNEHKNN RN

2SHP*%PSLX 668
NC CONTACT
FAILS CLOSE

2-2SHPB18
CONTACT 5
FAILS CLOSE

§2C-251PA2G
ENERGIZED
BY A SHORT

42C-25KPAZS
CONTACT &
FAILS CPEN

33-25KPA24

CONTACT & .

FAILS CPEN

JA-2SKPA24 FUSE
FAILS OPEN

25hPAZH 575-115V
XFMR FAILSURE

§20-25KHPA2S COIL
FAILS OPEN

52X-2SKPAZG
CONTACT 4
FAILS CLOSE

1-25KPA2%
CONTACT 2T
FAILS CLOSE

1-25HPARH
OPERATCR ERROR

33-25KHPAZG
CONTACT 11
FAILS OPEN

1-2ShPaza
CONTACT 2D
FAILS OPEN

52X-2S5HPA24 COIL
FAILS OPEN

HETHCD OF

FAILURE DETECTION

EFFECT ON

SYSTEH

OTHER

REMARKS

FENENCENNANNMNIEN NRUINMIMN NI I I HEIE I M3 I 063606 6 36336 M IEUEHEIEIEIEIIEIETE 9603630 3 36 3636 36 36 36 36 2636 36 36 N 26 3636 3 36 36 3¢ 96

PERICDIC TEST
PERIODIC TEST
PERICDIC TEST
PERIODIC TEST
PERIODIC TEST

ANNUNCIATED "IN
CCNTROL ROOM

AMITUNCIATED IN
CCHTROL ROOM

PERICDIC TEST

PERICDIC TEST
PERIODIC TEST

INDICATING LIGHT
IN CONTROL RCOM

PERICOIC TEST
PERIODIC TEST

PERIODIC TEST

2SHPxPSLY 66B NC CONTACT CLOSE

2-2SHPB18 CONTACT 5 CLOSE

254PxP1A TRAIN
2SKPXP1A TRAIN

2SKP*P1A TRAIN

2SHPxP1A TRAIN
2SHPXP1A TRAIN
2SKPXP1A TRAIN

2SHP%P1A-TRAIN
2SHPxP1A TRAIN

2SKPxP1A TRAIN

2SHPxP1A TRAIN
2SWPxP1A TRAIN

2SHP#P1A TRAIN

FAILS INOPERATIVE

FAILS INOPERATIVE

FAILS INOPERATIVE

FAILS INOPERATIVE
FAILS INCFERATIVE
FAILS INOPERATIVE

FAILS INCPRERATIVE

FAILS INOPERATIVE

FAILS INOPERATIVE

FAILS INQPERATIVE

FAILS INCPERATIVE

FAILS INOPERATIVE

J.0.12177

FMEA-9-10

12 J14]R2IFAILURE MODES AND EFFECTS ANALYSIS
I_AP | SERVICE KATER

j11 |
(R 1

S8 78
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FTSK
I3 KK
9-10-JK

9-10-JJ

9-10-JJ

9-10-JK

9-10-JK

9-10-JK

9-10-GX

9-10-MG

9-10-MG

9-10-GU
9-10-GY
9-10-G

9-10-GX

9-10-GX

CONPONENT
IDENTIFIER
395383 3

D1336183

D1336183

~ D1356183

D1366183

D1376183

D1386183

D8226183

D8236183

08246183

08256181

DB266181

08276183

D8286183

DB296183

CCHPCHENT AND
FAILURE HODE
36965 3638 200 596 23 29

52-25KPA0L
RONHTACT 64
FAILS CPEN

TQS-2SHrAZS
CONTACT 16
FAILS OPEN

EXCESS TORQUE

1-25HPA2G
CORTACT 1T
FAILS OPEN

62-25HPAZS
CCNTACT 6
FAILS CPEN

52X-25KPA2Y
CONTACT 2
FAILS CPEN

§2C-25KPB2G

" ENERGIZED

BY A SHORT

§2C-25wTBes
CONTACT 6
FAILS OPEN

33-2SKFB28
CONTACT 4
FAILS OPEN

3A-251PB24 FUSE
FAILS CPEN

251PB24 575-115V
XFHR FAILURE

§20-25KheB24 COIL
FAILS OPEN

52X-25hrB2a
CONTACT &
FAILS CLOSE

1-25KPB24
CONTACT 2T
FAILS CLOSE

HETHOD OF
FAILURE DETECTICN

9636 26 3 3 I 6N X263 N NI DN K 5 M M

PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERICOIC TEST
PERIODIC TEST
PERIODIC TEST
PERICDIC TEST
PERIODIC TEST

PERICDIC TEST

ANNUNCIATED IN

CCHTROL ROCM

ANNUNCIATED IN

CONTRCL ROCM

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

EFFECT

t23823133 33383828233 32333 2283823243133 it eiiiiiiizztzinty

o

SYSTEH

2SKPxP1A TRAIN FAILS INCPERATIVE

2ShPxP1A

25HPRPLA

2SHPXP1A
25KPxP1A
ZSﬂpxg}A
2ShiPaP1B
25hPxP1B
2SKPxP1B

2SH2xP1B
25KPxP18
2SHPxP1B

<SKP*P1B

25KPxP1B

TRAIN

TRAIN
TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIN

TRAIR

TRAIN

TRAIN

TRAIN

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

IHOPERATIVE

INCPERATIVE

INOPERATIVE
INOPERATIVE
INCPERATIVE

INCPERATIVE

INOPERATIVE

INOPERATIVE |

INOPERATIVE

INCPERATIVE

INCPERATIVE

INOPERATIVE

INOPERATIVE

OTHER

REHNARKS

|
2]
|
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FTSK COHPONENT CCHNPCHENT ANRD HETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE HODE FAILURE DETECTICN
FHNMIMNI  JRIMMMNNM JOHONMHN M NI N NN FORMNHNNNINIOIODNNBOINNNIOE  HIOHERIOOOOOER IO IR HIRINNIN  FIHII I I I K 3 I 32 MM IH X 2
9-10-GX DB8306182 1-25KHPBZY INDICATING LIGHT 25KPxP1B TRAIN FAILS INOPERATIVE
9=-10-M5 OPERATOR ERROR - IN CONTRCL RCOM
9-13-MG D8316183 33-25hPB2G PERIODIC TEST 25HPxP1B TRAINR FAILS INOGPERATIVE
CCNTACT 11

FAILS OPEN

9-10-NG  D8326183 1-2siPB2R PERICDIC TEST 2SHPxP1B TRAIN FAILS INOPERATIVE
CONTACT 28
FAILS OPEH

9-10-MH  D8336183 52X-25nFE24 COIL PERIODIC TEST 25HPxP1B TRAIN FAILS INOPERATIVE
. FAILS CPEN - "

9-10-tH  D8336163 52-2ShPEOL PERIODIC TEST SSHP¥P1B TRAIN FAILS INOPERATIVE
. CONTACT 64
FAILS OPEN

9-10-HG  DB356183 TQS-25WFB2% PERIODIC TEST 2SHPxP1B TRAIN FAILS INOPERATIVE
. CONTACT 18
FAILS CFEN

9-10-HG D8366183 EXCESS TORQUE PERIODIC TEST 2ShPxP1B TRAIN FAILS INCPERATIVE

9-10-MH  DB376183 1-2SHFBZY PERIODIC TEST 2SHPxP1B TRAIN FAILS INCPERATIVE
CONTACT 1T
FAILS OPEN

9-10-M4  DB30B6183 62-25HPB2G PERICDIC TEST 2SHPxP1B TRAIN FAILS INOPERATIVE
> CONTACT 6
FAILS OPEN

9-10-14  D8396183 5Zx-2snreea PERIODIC TEST 2SHPxP1B TRAIN FAILS INOPERATIVE
CONTACT 2
FAILS OPEN

9-10-GR  D1396193 §2C-2SKPC25% PERIODIC TEST 2SHP%P1C TRAIN FAILS INOPERATIVE
' ENERGIZED &
BY A SHORT

9-10-JL  D1406193 42C-2SHPL28 PERIODIC TEST 2SHPxP1C TRAIN FAILS INOPERATIVE
CONTACT 6
FAILS OPEN

9-10-JL  D1916193 33-25KPC24 PERIODIC TEST 2SHPXP1C TRAIN FAILS INOPERATIVE
CONTACT &
FAILS OPEN

9-10-B14 D1426191 3A-25KRPC24 FUSE ANNUNCIATED IN 2SKPxP1C TRAIN FAILS INOPERATIVE
FAILS OPEN CONTROL ROOM .
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FTSK
P39 K] XM

9-10-B4
9-10-JL

9-10-GR
9-10-GR

9-10-GR
9-10-JL

9-10-JL
"9-10-JL

9-10-JH

9-20-JH
9-10-JL

9-10-JL
9-10-JM

9-10-JM

9-10-JH

CONFONENT
IDENTIFIER
K I 3N W
D1&36191
D1846193

D1456193
D14366193

D1476192

014686193
D1496193

D1506193

D1516193
D1526193

D1536193

D1546193
D1556193

D1566193

CCMPOHENT AND
FAILURE HODE
23 33K N HKK MK %H

25KPC24 575-115V
XFMR FAILURE

420~25KHPC28 COIL
FAILS OPEN

52X-25hPL2%
CONTACT 4
FAILS CLOSE

1-25KPC2G °
CORTACT 2T
FAILS CLOSE

1-2SKPC2a
OPERATOR ERROR

33~25KHPCZA
CONTACT 11
FAILS OPEN

1-25HPC23

-CONTACT 2B

FAILS OPEN

52X-25KPC28 COIL,
FAILS CFEN

52-2sKPCO1
CONTACT 64
FAILS OPEN

TQ5-2SKPC24
CONTACT 18
FAILS OPEN

EXCESS TORQUE

1-25KHPC248
CONTACT 1T
FAILS OPEN

62-25KPC24
CONTACT 6
FAILS OPEN

52X-2SHPC24
CONTACT 2
FAILS OPEN

FE 3 JE 26 3636 36 26 2 36 36 3 36 36 36 I K I HE 3 IEIE K I N IE I 36 2 2 36 3¢ 36 6 D I3 36 3 28 36 26 3 36 3 3 26 I6 K I6 3 3696 3 96 3 I 36 3 26 36 36 2 3 H 3 36 3 36 3 I3 I HIE HE I6 336 3 2 3 DI I DI 3 136 I 3 36 3 36 3636 3 3K HE W HE I 3 3 M ] IEIE I 36 I 3¢ I 3 36 I3 3 3 8 26 36 36 3

HETHCD OF RENARKS
FAILURE DETECTION

FEI 26NN MM NN IENMMNNNIENIE  JE DI W06 2 36 I MW NI 3636 D8I 363 36 36 I D62 IEIEIEIEWWIMIM I I DN 363 3 I W I 36 I 2 3 3 3 36 I I 3¢ 36 30 36 6

EFFECT OH  SYSTEN OTHER

ANNUNCIATED IN 2SKPxP1C TRAI& FAILS INOPERATIVE

CCNTRCL ROOM

PERIQDIC TEST 251PxP1C TRAIN FAILS INCPERATIVE

PERIODIC TEST 2SHPXP1C TRAIN FAILS INCPERATIVE

PERIODIC TEST 25HPxP1C TRAIN FAILS INOPERATIVE

INDICATING LIGHT 25HPxP1C TRAIN FAILS INOPERATIVE

IN CONTROL ROOH
PERICDIC TEST ZSHPxPIé TRAIN FAILS INCPERATIVE

PERIODIC TEST 2SKPxP1C TRAIN FAILS INOPERATIVE

PERIODIC TEST -~ 2SKPxP1C TRAIN FAILS INCPERATIVE

PERIODIC TEST 2SKPxP1C TRAIN FAILS INCPERATIVE

PERIODIC TEST 2SKP*PLC TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SKP#P1C TRAIN FAILS INROPERATIVE
PERIODIC TEST 2SWP%P1C TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxP1C TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxP1C TRAIN FAILS INOPERATIVE
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FTSK COMPCOMENT COMPCHENT AND HETHOD OF EFFECT ON  SYSTEH OTHER  REMARKS
IDERTIFIER FAILURE HMCOE FATLURE DETECTION .. .

HRXNRMNNN  HHHMNMNNE 0NN W NN RN FHHNMN UMMM KM NN IEH NN MMM 3 IOMN JI M MMM NI N IR MMNIIMINIINMNIEINM  J X 3293966 96 36 36 333636 3 36 3 3 ) 3¢

9-10-GZ D8316193  G2C-2SHFD24 PERIODIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE
ENERGIZED
. BY A SHORT
9-10-MJ  DBY26193  42C-ISHPD2G PERIODIC TEST 2SHPXP1D TRAIN FAILS INOPERATIVE
CCNTACT 6
FAILS GPEN
9-10-1J  DB436193  33-25KPD29 PERIODIC TEST 2SKPXP1D TRAIN FAILS INOPERAVIVE
CONTACT 4
FAILS OPEN
9-10-BQ  D83R6191  3A-2SIPD28 FUSE ANNUNCIATED IH 2SKPXP1D TRAIN FAILS INOPERATIVE
i FAILS OPEN COHTROL ROCM
9-10-BQ DBB456191  2SKPD28 575-115V  ANNUNCIATED IN 2SKPP1D TRAIN FAILS INOPERATIVE
%FHR FAILURE CONTRCL RCOMN
9-10-MJ D8466193  420-TSHPD23 COIL  PERICDIC TEST 2S)PxP1D TRAIN FAILS INCPERATIVE
FAILS CFEN
9-10-GZ  D8376193  52X-2SHPD24 PERICDIC TEST 2SHPP10 TRAIN FAILS INOPERATIVE
: CONTACT 4
'FAILS CLOSE
9-10-6Z DB3IB61Y3  1-2SKHPD24 PERIODIC TEST ZSHPXP1D TRAIN FAILS INOPERATIVE
CONTACT 2T
FAILS CLOSE
9-10-GZ D849s192  1-25KPD24 INDICATING LIGHT 2SKPxP1D TRAIN FAILS INOPERATIVE
9-10-11J OPERATCR ERROR IN CONTRCL RGOH
9-10-MJ  D8506193  33-2SKFD2G PERICDIC TEST 2SWPxP1D TRAIN FAILS INOPERATIVE
CCNTACT 11 .
FAILS OPEN
9-10-MJ  DB8516193  1-25HPDI4 PERICDIC TEST 25HPAP1D TRAIN FAILS INOPERATIVE
CONTACT 2B
FAILS CPEN
9-10-HX DB526193  52%-2ShiPD24 COIL  PERIODIC TEST 2SKPwP1D TRAIN FAILS INOPERATIVE
. FAILS OFEN
9-10-MK  D8536193  52-2SHPDOL PERIODIC TEST 2SHPXP1D TRAIN FAILS INOPERATIVE
CONTACT 64
FAILS OPEN
9-10-1J D8546193  TQS-2SKPD2A 2SKPXP1D TRAIN FAILS INOPERATIVE

CONTACT 10
FAILS GPEN

PERYODIC TEST

11w,
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FTSK

3236 2 X %% 3%

9-10-HJ

9-10-1K

9-10-MK

9-10-1H

9-10-GT

9-10-JH

$ -10-JN

9-10-1Q

9-10-AQ

4 -10-JN

9-10-GT

9-10-GT

9-10-GT
9-10-JN

9-10-JR

COUFCHENT
IDERTIFIER
HXMMHNKN NN
DE556193

DBE66192

08576193

08586193

- D1586203

D1596203
01606203

01616201
Dlé26201
D1636203

D1656203
D1856203

D1666202

01676203

COMPONERT AND
FAILURE HCDE

3336 54 9 0 26 I 3 6 36 20 3 0 3

EXCESS TORGUE

1-2SKWFD2%
CONTACT 1T
FAILS CPREN

62-25KPD24
CONTACT 6
FAILS CPEN

B2X-2Shrdh
CONTACT 2
FAILS OPEN

42C-2SWPE2S
EHERGIZED
BY A SHORT

42C-2ShPE2S
GUTACT 6
FAILS OPEN

33-2SHPE2Y
CCHNTACT &
FAILS OPEN

3A-ZSHPER2Y FUSE
FAILS OFEN

e5HPE2S 575-115V

XiMR FATLURE

420-251PE2S COIL

FAILS CPEN

B2R-ISKFE2S
CONTALT &
FAILS CLOSE

1-2SWPES
CCHTACT 2T
FAILS CLOSE

1-2SKPEZY
OPERATC? ERROR

33-2SKP "2u
CONTACT &
FAILS CREN

-

HETHCD OF - O
FAILURE DETECTICN

936383 36 96 36 3636 34 38 36 W 3 I 3 2 H 3 W

EFFECT SYSTEH OTHER  REMARKS

xxxx*xas*x**xnxxx*xlx*xuxxxuxx*xgx*x: B2 336 3963323 I3 I N ] I M
PERICDIC TEST 25KkP*P1D TRAIN FAILS INCPERATIVE
PERIODIC TEST 251PxP10 TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHP%P1D TRAIN FAILS INOPERATIVE

PERICDIC TEST 25WPxP1D TRAIN FAILS INCPERATIVE
PERICDIC TEST ZSHPXP1E TRAIN FAILS INOPERATIVE
PERIODIC TEST 25HP%P1E TRAIN FAILS INOPERATIVE
PERICDIC TEST

QSHPXPLE TRAIN FAILS INOPERATIVE

ANNUNCIATED IN
CONTROL ROOU

2ShPxP1E TRAIN FAILS INCPERATIVE

ANNUNCIATED IN
CONTROL ROOM

2SHPXP1E TRAIN FAILS INCPERATIVE
PERIODIC TEST 2ShPxP1E TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHPxP1E TRAIN FAILS INOPERATIVE

PERICDIC TEST

2SWP%P1E TRAIN FAILS INOPERATIVE

INDICATING LIGHT
IN CONTRCL ROOH

2SHPXP1E TRAIN FAILS INCPERATIVE

PERIODIC TEST 2SNPxPlE TRAIN FAILS INOPERATIVE
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FTsi
HREXK ¥

9-10-JN

9-1C-JP

9=-20-~-JP

9-10-JN

9-10-JN
9-10-JP

9-10-JP

9-10-JP

9-10-HA

9-10-HL

9-10-14,

9-10-AS
9-10-AS

9-10-ML

COMPORENT
IDEHTIFIER
FHRMH KA W

D16686203
D1696203

D1706203
D1716203

01726203
D1736203

D1746203

D1756203

B860S203

-

08616203

%

D8626203

D8636201
D8636201

D8656203

COMPORENT AND
FAILURE MCDE
36063 393 20 2R NN KN HK

1-2SKPEZS
COHTACT 2B
FAILS OPEN

52%-2SHPE28 COIL
FAILS CPEN

52-2SKPEOY
CCNTACT 64
FAILS OPEN

TQS-2SKPE2G
CONTACT 18
FAILS OPEN

EXCESS TCRQUE

1-2SHPEZH
CONTACT 1T
FAILS OPEN
62-2SKPE2G
CONTACT ¢
FAILS OPEN

5ZX-2SHDERG
CONTACT 2
FAILS OPEN

{2C-2SHPF28
ENERGIZED
BY A SHORT

42C-2S5KPF24
CONTACT &
FAILS OPEN

33-2SKPF24
CONTACT &
FAILS OPEN

JA-25HPFE4 FUSE
FAILS OPEN

2sHPF2a 575-115V
XFUR FAILURE

§20-2SKHPF24 COIL
FAILS OPEN

PERICDIC TEST

HETHCD OF
FAILURE DETECTION
P32 000K RN DN KN P33 30 3626 33 W

EFFECT O%  SYSTEM OTHER  REMARKS

FEH NN NIAIIMMNNWUMRNNNWIIMWHUIWINI I DI 2 I 3333 I I 336 3 3¢ 3 36 3 3¢ 38 38 36 ¢ 3¢

2SHPXP1E TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SHP¥PlE TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SKPxPlE TRAIN FAILS INOPERATIVE
PERIODIC TEST . 25HPxP1E TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SHP¥P1IE TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SHPxP1E TRAIN FAILS INCPERATIVE .
PERICDIC TEST 2SHPxP1E TRAIN FAILS INOPERATIVE
PERICDIC TEST 25HPXP1E TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SHPxP1F TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SHPxP1F TRAIN FAILS INCPERATIVE
PERIODIC TEST 2SHP*P1F TRAIN FAILS INOPERATIVE
ANNUNCIATED IN 2SKPxP1F TRAIN FAILS INOPERATIVE
CONTROL ROSOH

ANNUNCIATED IN 2SHPxP1F TRAIN FAILS INOPERATIVE
CONTROL RCOM

PERIODIC TEST 2SHPxP1F TRAIN FAILS INOPERATIVE
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FTSK

3396 X 2 X 3 3%

9-10-HA

9-10-HA

9-10-HA
9-10-11

9-10-ML

9-10-tL

9-10-121

9-10-M

9-10-HL

9-10-1L

9-10-MM

9-10-t04

©9=-10-1Y

9-10-KY

9-10-KY

COMPONENT
IDENTIFIER
RUNRNNHKNR

D8666203
D8876203

08686202

08696203

08706203

08716203

D8726203
D8736203

08746203
08756203

08766203
D8776203

D3956213

D3976211

CCHPCNENT AND
FAILURE MODE
333X KN K NI K N M

52X-25hPF24
CONTACT 4
FAILS CLOSE

1-2SKPF24
CONTACT 2T
FAILS CLOSE

1-25WPF2%
CPERATOR ERROR

33-28HPF24
CONTACT 11

FAILS OPEN

1-28WPF25
CCNTACT 2B
FAILS OPEN

52X-2SWPF23 COIL
FAILS CPEN

52-2SKPFOL
CONTACT 64
FAILS CPEN

TQS-2SKPF24
CONTACT 18
FAILS CPEN

EXCESS TORQUE

1-2SKPF24
CONTACT 1T
FAILS CPEN

62-25KPF24
CONTACT 6
FAILS OPEN

52X-2SKPFeY
CONTACT 2
FAILS OPEN

§20-251PAR3 COIL
FAILS OPEN

2SHPA25 575-115V
XFHR FAILURE

HETHOD OF OTHER  REMARKS
FATLURE DETECTICN

REMNMRMNMIMMMNNI NN JIEI NI FEIEIE M I M NN MW MIMMIH MMM NIENIEIE KM 363 IEIE I 36 36 3 36 36 3¢ 36 36 € 36 3 36 2 2 3 336 6 3 ) 3

EFFECT ON ~"SYSTEH

-

FERIODIC TEST 25HPxP1F TRAIN FAiLS INOPERATIVE

PERIODIC TEST 2SHPxP1F TRAIN FAILS INOPERATIVE

2SHPxP1F TRAIN FAILS INOPERATIVE

B

2SWP*P1F TRAIN FAILS INOPERATIVE

INDICATING LIGHT
IN CCNTROL ROOM

PERICOIC TEST

PERIODIC TEST 25HP%P1F TRAIN FAILS INOPERATIVE

e

PERIODIC TEST 25HPxP1F TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SKPxP1F TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SWPxP1F TRAIN FAILS INOPERATIVE

"

PERIODIC TEST 2SKPxP1F TRAIN FAILS INOPERATIVE

PERIODIC TEST - 2SHPxP1F TRAIN FAILS INOPERATIVE

F

PERIODIC TEST 2SHPxP1F TRAIN FAILS INCPERATIVE

PERICDIC TEST 2SKPxP1F TRAIN FAILS INCPERATIVE

PERIODIC TEST 2SHPxP1A TRAIN FAILS INOPERATIVE

ANNUNCIATED IN 2SKPxP1A TRAIN FAILS INOPERATIVE

CONTROL ROOM
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3676 98 3636 36 36 36 36 36 36 96 36 36 34 36 36 6 36 30 24 36 36 36 36 26 3 26 3 3636 36 T K I J6 3 I3 IE FE I I6 36 I DE 1 I 3E 6 IE T I 2 W I PE K I DE I 26 T I D6 I I I6 6 I 36 36 DI I DE I DE I 36 26 2 I D€ I D 2 HE e 3 IE I I I I 2 IEIE W I3 I T I DI 2 236 D6 3B ] 3 3 3 I 36 36 3 96 3K 96 3 2 36

FISK COMPCHENT
IDENTIFIER
36 3¢ 36 3 3 3 3 3 11233233331
§-10-KY D3986211
9-10-1B D39946213
9-10-LB  D4004213
9-10-LA  D5016213
9-10-LA D&026213
9-20-KY DR036213
9-10-KZ
9-10-XY D5036213
9-10-LA  D3056213
9-10-LB  D3066213
9-10-LB  D4076213
9-10-LA D4086213
"9-10-LA  D5096213
9-10-LB  D4116213
9-10-LB  D4126213

CCHPCHENT AND

FAILURE HCDE

Litii i diit gty

JA-2SKPAZ3 FUSE

FAILS OPEH

52-25KPAOL
CCNTACT &C
FAILS OPEN

1-2SKPARZ
CONTACT IT
FAILS OPEN

33-2ShPAR3
CONTACT &
FAILS OPEN

Q2C-28KTA3
CONTALT 6.
FAILS OPEN

1-25HPAZ3
CPERATOR ERROR

1-2SHPAZ3
CCHTACT 2B
FAILS OPEN

33-25KPAR3
CCHTACT 11
FAILS CPEN

25iPxPDIS 1A
RO CONTACT
FAILS CPER

2-1-2SKPATS
CONTACT 8
FAILS OPER

EXCESS TORQUE

TQS-2SKPAZ3
CONTACT 18
FAILS OPER

33-25KPA23
CCUTACT ¢
FAILS OPEN

2-1-2SHPAZ3 COIL

FAILS OPEN

HETHCD OF
FAILURE DETECTION )
FRMNINEHRHSEIMNNHNNIIENINNIE  IHIHH I I AR HINH HH MMM HIK KN IEMN I I3 33033 266 9 3696 3 36 90 250 M3 43 ¢

AINUNCIATED IN

CONTROL ROOYM

PERICDIC TEST
PERIODIC TEST
PERICDIC TEST
PERICOIC TEST

PERIODIC TEST

PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERICDIC TEST

PERIODIC TEST

PERICDIC TEST
PERIODIC TEST

PERIODIC TEST

EFFECT O©ON

2SIiPaPlA TRAIN

2SHPXP1A TRAIN
2SHPXP1A TRAIN
25KPXP1A TRAIN
2SKPXP1A TRAIN

2ShPxP1A TRAIN
2SHPxP1A TRAIR
2SHPXP1A TRAIN
CSHPYP1A TRAIN

2SHPxP1A TRAIN

2SHPXP1A TRAIN

2SHP»P1A TRAIN
2SKPxP1A TRAIN

2SHP*P1A TRAIN

FAILS

FAILS

FAILS

FRILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

SYSTEM ~

INOPERATIVE

INOPERATIVE
INOPERATIVE

INOPERATIVE

INOPERATIVE
IéOPER;TIVE
INOPERATIVE
INOPERATIVE
INOPERATIVE

INCPERATIVE

INOPERATIVE

INOPERATIVE
INDPERATIVE

INOPERATIVE

12
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6363636 36 96 96 36 36 96 96 36 36 36 36 36 96 36 96 36 36 36 96 96 96 3% 06 36 3% 36 94 36 36 30 36 36 36 36 36 96 96 96 3K 20 36 36 36 N 26 3 36 36 30 36 38 36 36 6 3 36 36 36 96 36 3K 30 3 26 I8 I 3% 6 36 3 96 36 36 36 36 K I3 I 3 I 2 WK I K I I I NN I I I3 36 96 3K 2K KWW I 606 3K KK B9 0N K9
HETHOD OF

FAILURE DETECTION ”

MMM MMNNMN KM NMMEMWMMNNNIEN  JEIMIER RN IIN R I H NI MM PEMIIEIEMMIE  FEIIE I I 336 36 DI I I6 6 36 IE 36 36 36 9 3¢ 36 26 36 36 36

FTSK

336 3 26 36 3 3 6

9-10-KZ

9-10-KRZ

9-10-KZ

9-10-KZ

9-10-KZ

9-10-KZ

9-10-KZ

9-10-KZ

9-10-NV

9-10-1V

9-10-RV

9-10-NY

9-10-NY

-

COMPONENT

ICENTIFIER

123333323

04136213
04146213
D#156213
D4166213
D3176213
04%86213
D4196213
Da206213

E1066213
E1086211
E£1096211

E1106213

E1116213

COMPONENT AND
FAILURE HCIDE
3N NK NN KKK R KM

§2C-28KPA23
CCHTACT 8
FAILS CLOSE

§2C-25KkPAR3 -
COIL ENERGIZED
BY A SHCRT

1-2SHFAR3
CONTACT 2T
FAILS CLOSE

1-2SHPAZ3
CONTACT 18
FAILS CLOSE

52-25KPA0L
CCNTACT 3C
FAILS CLOSE

2-2-2S5HPA23
CONTACT 8
FAILS CLOSE

33-251PA23
CCNTACT 1
FAILS CLOSE

2-2-2SKPAZT
COIL ENERGIZED
BY A SHORT

420-25HPB23 COIL
FAILS OPEN

25KWPBZ3 575-115V
KFMR FAILURE

JA-25KPB23 FUSE
FAILS CPEN

52~2SHPBOY
CONTACT &C
FAILS OPEH

1-2SHPBT3
CONTACT 17T
FAILS OPEN

PERIODIC TEST

PERIOBIC TEST

PERIODIC TEST

PERIGDIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ARNUNCIATED IN

CONTROL RQOM

ANNUNCIATED IN

CONTROL RoOM

PERIODIC TEST

PERICDIC TEST

25KPxP1A TRAIN FAILS

2SWP%P1A TRAIN FAILS

2SWPXP1A TRAIN FAILS

25HPxP1B TRAIN FAILS

251PxP1B TRAIN FAILS

2SKPxP1B TRAIN FAILS

2SIPxP1B TRAIN FAILS

25KPxP1B TRAIN FAILS

-SYSTEM

2SHP%P1A TRAIN FAILS INOPERATIVE

2SHP*P1A TRAIN FAILS INOPERATIVE

25HP*P1A TRAIN FAILS INQOPERATIVE

INCPERATIVE
INOPERATIVE
INOPERATIVE

INOPERATIVE
INOPERATIVE
INCPERATIVE

INOPERATIVE

INOPERATIVE
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363630363 363636 2636 H 35 3 6 2636 6367636 3 6 396636966 363363636 36 6 36 3636 36 H 63 036 36 36236 96 3036 3 36 36 36 K6 36363636 336 334 6 2 3036 9636 96 1 36 36 36 3 96 6 36 96 336 336K M 336 36 2 0636 36 3 2636 36 3 36 3 36 3 D636 26 36 3 36 3 63 36 96 6 36 36 3 36 3 36 96 36 ¢ 26 3¢ 3¢
FTSK COMPONENT COMPONENT AND HETHOD OF EFFECT- ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTICH
HMHMMMMNE  KWRHRNE  NHOO R NNFIONM FIINIPERIIMMNENMNWNNH MMM HAIHMIH NN I I NN MMM IR HIIEN I T M I 6 D936 3 36 363K 36 3 6 3 3.3 33

9-10-NX

9-10-NX

9-10-NV
9-10-NH

9-10-NV

9-10-HX

9-10-NY

9-10-NY

9-10-NX

9-10-NX

9-10-NY

9-10-1Y

9-10-NH

9-10-NH

E1126213
E1136213

E1146213
E1156213
E1166213
E1176213

E1186213

E1196213

E1206213

£1226213

E1236213

E1236213

E1256213

33-25KPB23
CONTACT 4
FAILS CPEN

§2C-25WPB23
CONTACT 6
FAILS OPEN

1-25KPB23
OPERATOR ERROR

1-2SKhPBC3
CONTACT 2B
FAILS OPEN

33-25KPB23
CONTACT 11
FAILS OPEN

2SKPXPDIS 18
NO CONTACT
FAILS OPEN

2~-1-25KrB2a3
CONTACT 8
FAILS OPEN

EXCESS TCRQUE

TQS-2SKFB23
COHTACT 18
FAILS CPEN

33-25KPB23
CONTACT 6
FAILS OPEN

2-1-25KPB23 COIL
FAILS OPEN

42C-25hrB23
CONTACT 8
FAILS CLOSE

§2C-2SKhPB23
COIL ENERGIZED
BY A SHORT

PERIODIC TEST
PERIODIC TEST

PERIODIC TEST
PERIODIC TEST
PERICDIC TEST
PERIOCIC TEST

PERIODIC TEST

PERIODIC TEST
PERICDIC TEST

PERICDIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

2SKPxP1B TRAIN FAILS INOPERATIVE

25KPxP1B TRAIN

2SHPXP1B TRAIN

2SKPxP1B TRAIN

25HPxP1B TRAIN

2SPxP1B TRAIN

2SHP¥P1B TRAIN

2SKPxP1B TRAIN

2SKPxP1B TRAIR

25HPxP1B TRAIN

25KPxP1B TRAIN

25NPxP1B TRAIN

25HPxP1B TRAIN

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

FAILS

INOPERATIVE

INOPERATIVE

INCPERATIVE
INOPERATIVE
INOPERATIVE
INOPERATIVE

INOPERATIVE

INOPERATIVE
INOPERATIVE

INOPERATIVE

INOPERATIVE

INOPERATIVE
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300006336 369 36 36 7636 263 3 636 3 63 36 3636 36 36 26 6 36 36 363 3 36 3636 3 63636 3D 3636 D6 26 363696 38 3 3630 3 6 3 3 6 96 36 3636 36 36 36 3¢ 36 36 36 3636 36 9636 363 36 36 D636 36 36 36 3 36 36 36 3¢ 3 36 3 56 36 963 3 36 3 326 26 6 36 96 36 3 3 36 36 36 3 3 3 I3 3 3 36 3 6 3 3 3 3¢ 3 3 3 H 3 3 2

FTSK CONPORENT COUPORENT AND HETHCD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE MCDE FAILURE DETECTION . ‘ . -
KERKUHKHN  HENHRARMN IR N NERMH NN IR FOGOBHOOOERINNNE NN N NHIOODIOTIONOGOHONEGIIIONNENE  JENFIONEIENRK N HINIHINNN K
9-10-HH  E1266213 1-2SHPBZ3 PERIODIC TEST 2SWPxP1B TRAIN FAILS INOPERATIVE
CONTACT 2T

FAILS CLOSE

9-10-Nd  EX276213 1-25KPB23 PERIODIC TEST NONE
CONTACT 1B
FAILS CLOSE

9-10-NH  E1285213 52-2SKPBO1 PERIQODIC TEST NONE
' CONTACT 3C
FAILS CLOSE

9-10-NR  E1296213 2-2-25KPB23 PERICDIC TEST ’ ZSHPxplé TRAIN FAILS INCPERATIVE
CONTACT 8
FAILS CLOSE .

9-10-NH  E1306213 33-25KPB23 PERIODIC TEST 25WPxP1B TRAIN FAILS INOPERATIVE - -
) CCHTACT 2 :
FAILS CLOSE
9-10-NH  E1316213 2-2-251PB23 PERICDIC TEST 2SHPxP1B TRAIN FAILS INOPERATIVE
COIL ENERGIZED . :
BY A SHORT

9-10-LXW 03506223 42C-2SKPC23 PERIODIC TEST - 2SHPxP1C TRAIN FAILS INOPERAfIVE
COIL ENERGIZED
BY A SHORT

9-10-LH  D7406223 §20-2SKPC23 COIL PERIODIC TEST 2SKHPxP1C TRAIN FAILS INOCPERATIVE
FAILS OPEN )

$-10-LH  D7426221 25hPC23 575-115V ANNUNCIATED IN 2SHPxP1C TRAIN FAILS INOPERATIVE
XFMR FAILURE CCNTRCL ROCH

9-10-LH  D7836221 3A-2SHPC23 FUSE ANNUNCIATED IN 2SHP*P1C TRAIN FAILS INOPERATIVE
FAILS OFEN - CCNTRCL RCOM .

9-10-LZ D7486223 52-2S5KPCO1 PERICDIC TEST 2SHPxP1C TRAIN FAILS INCPERATIVE
CONTACT 8C
FAILS CPEN

9-10-LZ D7456223 1-25KPLC23 PERICDIC TEST 2SKPxP1C TRAIN FAILS INOPERATIVE
CONTACT 1T
FAILS OPEN

9-10-LY D7866223 33-SKPC23 PERIODIC TEST 2SHPxP1C TRAIN FAILS INOPERATIVE
CCNTACT 4
FAILS OPEN
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COMPONENT
IDENTIFIER
£33 1233 $17

D7876223

07886223

D7896223

D7506223

D7516223

D7526223

D7536223

D7586223

D75486223

D7576223

2586223

D7556223

D7606223

COHPORERT AND
FAILURE HCDE
P36 96396 K 3 6 N 36 34 69 3 %

Q2C-25%rL23
CONTACT 6
FAILS CPEN

1-2SKPC23
OPERATCR ERRCR

1-2SKPC23
CCNTACT 28
FAILS CPENR

33-2SKPC23
CONTACT 11
FAILS CPEN

2SHPXFOIS 1€
ND CONTACT
FAILS CPEN

2-1-25K°C23
CONTACT &
FAILS CFEN

EXCESS TORGQUE

7QS-2SKPC23
CONTACT 18
FAILS OPEN

33-25KFC23
CONTACT 6
FAILS OPEN

2-1-25KhPCC3 COIL
FAILS ORPEN

42C-25WPC23
CONTACT 8
FAILS CLOSE

1-2SKPC3
CONTACT 2T
FAILS CLOSE

1-254FC23
CONTACT 13
FAILS CLOSE

HETH3D OF
FAILURE DETECTION
PRI K NW RN IH I H K K

PERICDIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERICDIC TEST

PERICDIC TEST

PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

FERIODIC TEST

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

TRATIHR FAILS

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

D696 36 36 3696 36 36 34 36 36 36 26 26 26 M 26 36 36 34 36 3 36 36 3 36 3K 96 36 3¢ 96 30 I IE I HE I 33 IE 36 IE I I 36 I I I IE 3 I6 3 36 I I 36 3 36 3 I FE 32 36 3K IE JE HE 36 IE I 36 I IE I I IE HE I N W I I 2 I I 32 I HE I IE I I T I I I 06 3 D B I 96 3 I 3 3 I D6 3¢ 3 326 I 9 6 36 36 K 3634 K 98

EFFECT O  SYSTEM
PN B NN M NN NN NN MMM NINUNNNINI I N M NN NI KKK HIIM M MK K HHH I

2SKPXP1C TRAIN FAILS INOPERATIVE

INOPERATIVE

INOPERATIVE

INOPERATIVE

INOPERATIVE

INCPERATIVE

INOPERATIVE

INOPERATIVE

INCPERATIVE

INOPERATIVE

INCPERATIVE

INOPERATIVE
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FTSK CCMPONENT COMPCHENT AND METHCD OF -EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTICN |
KFEERMKIENE NANXNNNNNNE 221323331313 93%1 2T N1 13333338333 333233 1] *%***X¥*!%N%!*X*%*!K}X*KK*X**K{!*!N* t 3331 2t33t3331333.3333333481)
9-10-L% D7616223 2-2SHFCOL PERIODIC TEST NONE
CONTACT 3C
FAILS CLOSE
9-10-L¥ D7626223  2-2-2SHPCT3 PERICDIC TEST 251PxP1C TRAIN FAILS INOPERATIVE
CCNTACT 8
FAILS CLOSE
9-10-L*: D7636223. 33-2SWPC23 PERICDIC TEST 2SHPXPIC TRAIN FAILS INCPERATIVE
COMTACT 1
FAILS CLOSE
9-10-LX D7446223 2-2-28RPE23 PERICDIC TEST 2SIPxP1C TRAIN FAILS INCPERATIVE
COIL ENSRGIZED .
BY A SHORT n
9.10-PU-  E3916223 42C-2SKFD23 PERIODIC TEST 25KHPxP1D TRAIN FAILS INCPERATIVE
CONTACT 8
FAILS CLOZE
9-10-PT  E4536223 420-25KPD23 COIL PERIODIC TEST 2SKPAP1D TRAIN FAILS INOPERATIVE
FAILS OPEN g
9-10-PT  E3555221 2SHFD23 575-115V MNUNCIATED 1N 2SHP¥P1D TRAIN FAILS INOPERATIVE
XFIR FAILURE CONTRCL RCOM : )
9-10-PT  EQ566221 A-2S1FD23 FUSE ANIUNMCIATED IN 2SHPxP1D TRAIN FAILS INOPERATIVE
FAILS CPEN CCHTRCL ROOM .
9-10-PH  E4576223 52-2S1PDOY PERIODIC TEST 2SHPXP1D TRAIN FAILS INOPERATIVE
CONTACT 8C
FAILS CPEN
9-10-PH  E4586223 1-2SKPD23 PERICDIC TEST 2SKPxP1D TRAIN FAILS INOPERATIVE
CONTACT 1T
FAILS OPEN
9-10-PV  E4596223 33-25KPD23 PERICOIC TEST 2SWPXP10 TRAIN FAILS INHOPERATIVE
CONTACT & :
FAILS CPEN
9-10-PV  EQS06223,  420-2SHPD23 PERIODIC TEST 2SHPxP1D TRAIN FAILS INOPERATIVE
CONTACT 6 :
*FAILS OPEN
9-10-PT  E4514223 1-25HPD23 PERIODIC TEST 2SHPxP10 TRAIN FAILS INOPERATIVE
9-10-PU OPERATOR ERROR

-
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FE3% 36 36 36 36 3626 36 96 6 36 26 36 96 36 3 3 36 I 2696 3636 36 96 36 96 I N 26 KI898 26 96 I W I I 3636 36 3 3 3 36 26 36 2636 26 36 36 36 36 26 36 3 36 269636 36 963636 D36 DEHE 3 NI 36 3 26 3 21 I3 36 9 336 36 K 36 38 36 3 3 336 3696 2696 36 36 36 3 3 36 36 3 3636 96 3636 26 36 3 36 3 336 3 96 236 2 ¢ 36

FISK  COHMPONENT  COMPONENT AND METHOD OF EFFECT ON _, SYSTEM OTHER  REMARKS
IDENTIFIER  FAILURE MCDE FAILURE DETECTION -
HHHNRMRI  JEINMNNHNK F6 36 36 26 26 2 I 26 3¢ 3263 2 X FUNANUR RN HENHIE NI MMI NI IEIEHHE I3 DI I M0 I DI DM IEHEN WHIIEIEIIEMMIINIE 3 I I I 3 DI I 36 36 36 3 36 36 36 36 36 2 36 36 36 36 3 36 3¢
9-10-PT  E4626223 ' 1-2SHPD23 PERIODIC TEST 2SHP¥P1D TRAIN FAILS INOPERATIVE
CONTACT 23
FAILS OPEN
9-10-PV  EG636223  33-2SHFD23 PERICOIC TEST 2SHPxPID TRAIN FAILS INOPERATIVE
CCHTACT 11
_ FAILS OPEN
9-10-PR  E4685223  2SHPxPDIS 1D PERICDIC TEST 2SKP*P1D TRAIN FAILS INOPERATIVE
NO CONTACT
FAILS OPEN
9-10-PH  EQ656223  2-1-2SHPD23 PERIODIC TEST 2SiPxP1D TRAIN FAILS INOPERATIVE
CONTACT 8 .
FAILS CPEN
9-10-PV  E4686223  EXCESS TORQUE PERIODIC TEST 25HP¥P1D TRAIN FAILS INOPERATIVE
9-10-PV  E4676223  TQS-2SKPD23 PERICDIC TEST 25HPXP1D TRAIN FAILS INOPERATIVE
" CONTVACT 18
FAILS OPEN
9-10-PH  EG696223 ~ 33-25HPD23 PERICOIC TEST 2SHP¥P1D TRAIN FAILS INOPERATIVE
CONTACT 6
_ FAILS CPEN ’ o
9-10-PN  EG4706223  2-1-2SKPD23 COIL  PERICDIC TEST 2SKPXP1D TRAIN FAILS INOPERATIVE
FAILS OPEN
9-10-PU  E4716223  42C-2SKPD23 . PERYODIC TEST _ 25KP¥P1D TRAIN FAILS INOPERATIVE
COIL ENERGIZED
BY A SHORT .
9-10-PU  E4726223  1-25KPDZ3 PERIODIC TEST 2SKPxP1D TRAIN FAILS INOPERATIVE

CONTACT 2T
FAILS CLOSE

9-106-PU  E3736223 I-251P023 PERIODIC TEST NONE
CONTACT 1B '
FAILS CLOSE

9-10-PU  E4736223 52-2SKhFDO1 PERICDIC TEST NONE
CONTACT 3C
FAILS CLOSE

9-10-PU  EQ756223 2-2-25KPD23 PERIODIC TEST 2SHPxP1D TRAIN FAILS INCPERATIVE
CONTACT 3 :
FAILS CLOSE
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96 36 36 36 36 36 36 36 36 36 36 HE 32 I I I 367 I 36 € 36 36 3 JE I DE I I 23 I I 6 26 D6 I I I 2OIEIE I KK I3 IE 3K I 2 36 I I 363 I HE I I HEIEIEIE I DI IEIE NI IE I3 IE 3 IEIEH I IE 3 I I3 IEH I 2 DE I IE 36 I I HE I 2636 36 3 23 36 36 1 I IE 3636 I 2 I I J M I I 36 36 2 3¢

FTSK  COMPONENT  COMPONENT AND METHCD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER  FAILURE MCDE FAILURE DETECTION
t33.3.31.33 3R 33322323 TN IEN N NI K NN KM FEMHERMN I INIIEWINIENIEIEN NN WIEN DEIE D26 3 363 I D2 06 JE 36 36 3638 30 6 JEDEIEIE I IE MM IEIIEJEIEDEIEIEIEIIE 60 D IE I 38 I€ 36 IE D W 3 I I JE 2 I 6 I 36 3¢ 3 3¢ 3 4 3¢
9-10-PU  E3766223  33-25HPD23 PERIODIC TEST 2SKPxP1D TRAIN FAILS INOPERATIVE
CONTACT 1
FAILS CLOSE
9-10-PU  E3776223  2-2-2SKPD23 PERICOIC TEST 2SHPXP1D TRAIN FAILS INOPERATIVE
COIL ENERGIZED )
BY A SHORT
9-10-65 D7706233  42C-2SWPE23 PERIODIC TEST 2SKPXP1E TRAIN FAILS INOPERATIVE -
CONTACT 20
FAILS OPEN ‘
9-10-MA  D7716233  §20-2SWPEZ3 COIL  PERIODIC TEST 2SKPXP1E TRAIN FAILS INOPERATIVE
FAILS CPEN
9-10-MA  D7736231  2SHPE23 575-115V  ANNUNCIATED IN 2ShWPxP1E TRAIN FAILS INOPERATIVE
XFIR FAILURE CONTROL RCOM R
9-10-MA  D7786231  3A-2SKPE23 FUSE ANNUNCIATED IN 2SWPxP1E TRAIN FAILS INOPERATIVE
FAILS OPEN CONTROL RCOM
9-10-10 D7756233  52-2SKPEOL PERICOIC TEST 2SKPxP1E TRAIN FAILS INOPERATIVE
CONTACT 8C )
FAILS OPEN .
9-10-MD D7766233  1-2SHPEL3 PERIODIC TEST 2SKPXP1E TRAIN FAILS INOPERATIVE
CONTACT 1T
FAILS OPEN
9-10-MC D7776233  33-2SKPE23 PERIODIC TEST 2SHPXP1E TRAIN FAILS INOPERATIVE
COMTACT &
. FAILS OREN
9-10-HC D?7786233  42C-2SWPE23 PERIODIC TEST 25KPXPLE TRAIN FAILS INOPERATIVE
CONTACT 6
FAILS CPEN . .
9-10-MA  D7796233  1-2SKPEC3 PERIODIC TEST 2SKPXP1E TRAIN FAILS INOPERATIVE
9-10-13 OPERATCR ERROR
9-10-MA  D7806233  1-2SKPER3 PERIODIC TEST 2SHPXP1E TRAIN FAILS INOPERATIVE
CONTACT 2B
FAILS CPEN
9-10-MC  D7816233  33-2SHPE23 PERIODIC TEST 2SKHPXP1E TRAIN FAILS INOPERATIVE
CONTACT 11 . . )
FAILS OPEN
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FE KNI HIIIIN NI I I MM N UMM I I IEIE JIEEIE DD DI IO 0N I I 6 13 32 6 6 6 636 36 3636 3 9666 33 336 N6 3 3636 W 3 3634 3 96 666 3 3676 36 26366 6 3636336 3 3636 3 96 336 3363 36 M X 3 WM
FTSK COMPONENT CCUPCHENT ARD METHOD OF EFFECT- ON  SYSTEM OTHER  REHARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION

FEIFMHIEIE 3 I NN I3 36 6 69628 3 36 3 K 3N M X FEFFEIN NN H I M I MM NMMMNWIEHIE  JEINIEIEIE NI I I M I 336 336 3 JE 606 606 JEIEIEFE I MIEIEIII  EIEIHENEIEI M 36 26 36 36 36 36 36 6 36 3 3 36 3 2 W 3

9-10-MD
9-10-HD

9-10-MC

9-10-HC
9-10-}D

9-10-HD

9-10-t3
9-10-MB
9-10-MB
9-10-13
9-10-18
9-10-H8

9-10-MB

D7826233

07836233

D7846233
D7856233

07876233

D7866233

D7896233

D7906233

D7916233

D7926233

07936233

D7936233

D7956233

2SIPXPDIS 1E
NO CONTACT
FAILS OFEN

2-1-25KPE23
CCHTACT 8
FAILS OPEN

EXCESS TORQUE

TQS-2SHPE23
CONTACT 18
FAILS CPEN

33-2SHPES3
CONTACT 6
FAILS OPEN

2=1-2SKPE23 COIL
FAILS CPEN

Q2C-25KWPE23
CONTACT 8
FAILS CLOSE

42C-2SHPEZ3
COIL ENERGIZED
BY A SHCRT

1-25KPEZ3
CCHTACT 2T
FAILS CLOSE

1-25SPHEZ3
CONTACT 1B
FAILS CLOSE

52-2SKPEOL
CONTACT 3C
FAILS CLOSE

2-2-25HPE23
CONTACT 8
FAILS CLOSE

33-2SKPER3
CONTACT 1
FAILS CLOSE

PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERIODIC TEST
PERIOCDIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERICDIC TEST

PERICDIC TEST

2SWPxP1E TRAIN

2SHP*PlE TRAIN

2SKHPXP1E TRAIN

2SHPxP1E TRAIN

2SHP%P1E TRAIN

2SHPRP1E TRAIN

2SHPXP1E TRAIN

2SHP¥P1E TRAIN

ZSKPXPLE TRAIN

NONE

NONE

2SKPXP1E TRAIN

2SHPXP1E TRAIN

FAILS INOPERATIVE

FAILS INOPERATIVE

FAILS INCPERATIVE
FAILS INOPERATIVE

FAILS INOPERATIVE

FAILS INCPERATIVE

FAILS INCPERATIVE

FAILS INCPERATIVE

FAILS INOPERATIVE

FAILS INOPERATIVE

FAILS INCPERATIVE
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3636 36 96 56 536 96 7636 3636 336 36 2636 36 36 36 36 36 36 36 36 36 3636 36 36 36 6 9636 36 3 26 36 396 96 36 36 36 36 36 36 36 3 36 26 36 36 3 36 26 36 26336 96 96 36 3636 3 76 96 36 3 36 36 76 36 26 36 96 96 36 36 36 36 6 36 96 3636 36 3696 30 296 2 3636 96 26 3 33 36 36 96 36 3 36 36 636 J6 36 26 26 3 36 3 H 3 36 3 3 26 3 2 96 36 3

FTSK
KK KK
9-10-13

9-10-PY

9-10-PX
9-10-PX
9-10-PX

9-10-C3

9-10-Q3

9-10-QA

9-10-QA

9-10-PX
9-10-PY

9-10-PX

9-10-QA

9-10-GB

COUPCNENT
IDENTIFIER
FNHHUN KKK’

D7966233

E4836233

E48456233

E4866231

EGB76231

E3886233

E3896233

EG906233

E3916233

EQ926233

EG936233

EQ986233

E4956233

COYPOMENT AND
FAILURE NCODE
FHHNHHURCUNNNNHNN

2-2-25KHPE23
COIL EHERGIZED
BY A SHORT

42C-28KPF23
CONTACT 20
FAILS CPEN

§20-CSIPF3 COIL
FAILS CPEN

25WPF23 575-115V
XFRM FAILURE

3A-28HPFZ3 FUSE
FAILS CPEN

52-25hPFO1
CORTACT 6&C
FAILS OPEN

1-25WPF23
CONTACT 17
FAILS OPEN

33-2SKPF23
CONTACT &
FAILS OPEN

42C-2S7FF23
CONTACT 6
FAILS OPER

1-CSWPF23
OPERATOR ERROR

1-2SHPFZ3
CONTACT 2B
FAILS OPEN

33-281PF23
CONHTACT 11
FAILS OPEN

251 P%PDIS 1F
NO CONTACT
FAILS CPEN

HETHOD OF
FAILURE DETECTICN .
3N M INNNRIOOER MMM HIOERINW NN IR NURKENMN RN I NN N HNFIEN  HHIM WK N I IH N KW HHIINHHHN NN

EFFECT ©ON  SYSTEM OTHER  REMARHS

PERICDIC TEST 2SIPxP1E TRAIN FAILS INOPERATIVE

PERIdﬁIC TEST 2SKPxP1F TRAIN FAILS INCPERATIVE

PERIODIC TEST 2SHP*P1F TRAIN FAILS INOPERATIVE

ARNUNCIATED IN
CCHTROL ROGH

251PxP1F TRAIN FAILS INOPERATIVE

ANNWNCIATED IN
CONTROL RCOM

2SWPxP1F TRAIN FAILS INCPERATIVE

FERIODIC TEST 2SKPxP1F TRAIN FAILS INOPERATIVE

PERIODIC TEST 25nPxP1F TRAIN FAILS INGPERATIVE

PERIODIC TEST 2SHP«P1F TRAIN FAILS INCPERATIVE

PERIODIC TEST 2SHP¥P1F TRAIN FAILS INOPERATIVE

PERICDIC TEST 2SWPxP1F TRAIN FAILS IROPERATIVE

PERIODIC TEST 2SHPxP1F TRAIN FAILS INOPERATIVE

PERIODIC TEST 25HPxP1F TRAIN FAILS INOPERATIVE

PERICDIC TEST 2SHPxP1F TRAIN FAILS INHOPERATIVE
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. 36 2636 36 336 3 6 36 36 3693 36 3E 36 9636 363 636 96 363636 3 2 3639636 626 396 36 3336 3696 36 3 963636 3696 3 3 230 36 96 36 36 36 3 20 0 .36 36 263 36 9 36 6 D6 36 36 36 36 336 36 36 36 6.6 9 36 36 36 3 96 36 1 36 36 26 36 3 36 H 26 3 3 36 3 396 36 336 -9 36 6 96 96 36 3 3 3 9636 6 3 36 336 3 9 6 ¢
FTSK COlIPCRHENT CCMPONENT AND HETHOD OF EFFECT OH  SYSTEM OTHER  REUARKS
IDENTIFIER FAILURE 1ODE FAILURE DETECTION .
FHNNHENN  FHNIUWNNNE PN AN KM N MK I MK HIHHHHN I N NHANHENIE 2NN HINEH U ] I N I M IHIEH M INMWINMNI  IC I I N I3 3 W I H NN MK H

9-10-GQ8

9-10-QA
9-10-QA

9-10-Q8

9-10-Q8

9-10-PY

9-10-PY

9-10-PY

9-10-PY

9-10-PY

9-10-PZ

9-10-PZ

"9-10-PZ

E4966233

E4976233

EG984233

E5006233

E5016233

E5026233

E5036233

E5056233

me

E5056233

E5066233

E5076233

E5086233

E5096233

2-1-2SKPF23
CCHTACT 8
FAILS CPEN

EXCESS TORQUE

TQS-25KHPFE3
CCHTACT 18
FAILS OPEN

33-2SKPF23
CCNTACT 6
FAILS 0PEN

2-1-251PF23 COIL
FAILS OPEN

§2C-2SKPFT3
CCNTACT 8
FAILS CLOSE

42C-251PF23 COIL
ENERGIZED
BY A SHORT

1-25hPFC3
CONTACT 2T
FAILS CLOSE

1-2SKPF23
CORTACT 1B
FAILS CLOSE

52-2SKHPFOL
CONTACT 3C
FAILS CLOSE

2-2-25hPF23
CONHTACT &
FAILS CLOSE

33-25HPF23
CONTACT 1
FAILS CLOSE

2-2-25WPF23
COIL ENERGIZED
BY A SHORT

PERIODIC TEST

PERIQDIC TEST

PERICDIC TEST

PERICDIC TEST

PERIODIC TEST

PERICDIC TEST

PERICDIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

2SiPxP1F TRAIN FAILS INOPERATIVE

25KP%P1F TRAIN FAILS IROPERATIVE

2SWP*PIF TRAIN FAILS INCPERATIVE

25HP*P1F TRAIN FAILS INCPERATIVE

2SHPxP1F TRAIN %AILS INOPERATIVE

251PxP1F TRAIN FAILS INOPERATIVE

2SHPXP1F TRAIN FAILS INOPERATIVE

2SHPxP1F TRAIN FAILS INCPERATIVE

NONE

NONE

2SAPxP1F TRAIN FAILS INOPERATIVE

2SRPXP1F TRAIN FAILS INOPERATIVE

2SHPxP1F TRAIN FAILS INCPERATIVE
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636 36 36 36 36 36 96 36 36 36 36 3 36 36 3 36 3¢ 36 56 36 30 36 26 3 26 96 36 36 36 3636 36 3% 36 2636 3 JE 36 3 3 3¢ 36 3 36 33636 36 K 36 36 3 36 36 3 36 363K K 36 96 3 IE 36 36 36 3 3 36 9636 36 3¢ 36 3 36 I 36 33 3 I3 I I3 I 1 I3 3K 3 I 3 26 96 336 3 3 36 3 I3 6 3 36 3 I 6 3626 3 3 33 JE 2 2 I I3 3¢

FTSK
3323 X% 3

9-10-HB
9-10-HB
9-10-HB

9-10-HB

9-10-Y

9-10-HB

9-10-HB

9-10-HB
9-10-Y

9-10-LN

9-10-LN

9-10-Y

9-10-HC
9-10-HC

9-10-HC

CONPONENT
IDENTIFIER
39 26 38 N 2 3%

D6666283
D8676243
06686283

D&696233

D6706243

' D6716243

D8726243

06736243
06756251
06766251

06776283
E3796283
E3806283

E3816243

COVPONENT AND
FAILURE HCDE
3696 363636 36 263 3 36 2 ¢ %

33-2SHPAZ2
CONTACT §
FAILS CPEN

33-2SKPA22
CONTACT 11
FAILS OPEN

42C-25KPA22
CONTACT 6
FAILS OPEN

420-25KPA22 COIL
FAILS OPEN

§2C-2SHPAR2
COIL ENERGIZED

BY A SHCRT
EXCESS TORGUE

7QS-25PHA22

CONTACT 18
FAILS OPEN

1-2SHPAZ2
OPERATOR ERROR

2SHPA22 575-115V
XFHR FAILURE

3A-2SHPAR2 FUSE
FAILS OPEN

1-2SRPAZ
CONTACT 1T
FAILS CLOSE

33-25HPB22
CONTACT &
FAILS OPEN

33-25hPB22
CONTACT 11
FAILS OPEN

42C-2SHFB22

CONTATT 6

FAILS OPEN

HETHOD OF
FAILURE DETECTION
HIIHHMRNMHNHUNWHIN MK NN FOHONINIIIIOOOHHHOHOBHOODENONOOEE 3NN NN I INL NN R

PERIODIC TEST
PERICDIC TEST
PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST
ANNUNCIATED IN
CONTROL RCOM

ANNUNCIATED IN
CONTROL RCOHM

PERIQDIC TEST
PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

EFFECT ON

LOSS CF DIV I
TO SPENT FUEL

LOSS OF DIV X
TO SPENT FUEL

LOSS OF DIV I

TO SPENT FUEL
LOSS OF DIV I
10 SPENT FUEL
LOSS OF DIV I
TO SPENT FUEL
LOSS OF DIV I
TO SPENT FUEL
LOSS OF DIV I
YO SPENT FUEL
LOSS OF DIV I
T0 SPENT FUEL

LOSS OF DIV I
TO SPENT FUEL

LOSS OF DIV I
TO SPENT FUEL

LOSS OF DIV I
TO SPENT FUEL

3

SERVICE
POOL

SERVICE
FOOL

SERVICE
POOL

B

SERVICE
POCL

SERVICE
POOL
SERVICE
POCL
SERVICE
POOL
SERVICE
POCL

SERVICE
POOL

“SERVICE
POOL

SERVICE
POCL

SYSTEH

HATER

HATER

HATER

HATER

HATER

RATER

RATER

BATER

HATER

HATER

HATER

LOSS OF DIV II SERVICE RATER

TO SPENT FUEL

POOL

L0SS OF DIV II SERVICE RATER

TO SPENT FUEL

POOL

LOSS OF DIV II SERVICE HATER

TO SPENT FUEL

POJL

REIARKS

1_4a8 1

2
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FTSK
9430 936 6 ] o

9-10-HC

$-10-2

9-10-HC

9-10-KC

9-10-HC
9-10-2

9-10-HC

9-10-PN

9-10-PH

9-10-Z

?-10-CO

9-10-AJ

9-10-CD

9~-10-CD

9-10-GE

CCURONERT
IDENTIFIER
063633 9 3¢
E3826233

E3836283

E38486243

E3856283

£3866283

E3876243

E38862581
£3696231

E3906283.

E5116263

E5126243
E5136263
E5146263

E5156261

COMPONENRT  AND
FAILURE MODE
M WY HHBNRWAENNN

§20-2S:rB22 COIL
FAILS CPEH

4ze-2snrB2e
COIL ENERGIZED
BY A SHCRT

EXCESS TORGUE

TQS-25W"B22
CONTACT 10
FAILS COPEN

1-2SKPB22
OPERATCR ERROR

1-25KPBC2
CONTACT T
FAILS COPEH

2SKPB22 575-115V
XFI'R FAILURE

3A-25WPB22 FUSE
FAILS OPEN.

" 1-25WPB22

CONTACT 1T
FAILS CLOSE

320-2SKFA31 COIL
FAILS CPEN

42C-251PA31
COIL ENERGIZED
BY A SHORT

33-25HPA3L
CONTACT &
FAILS CPEN

33-25HPA31
CORTACT 11
FAILS OPEN

25HPA31 575-115V
XFRH FAILURE

HETHOO COF
FAILURE DETECTICN

EFFECT

on

SYSTEH

OTHER

REHARKS

FEIPEIE 2 I I I TN WS FEIEIEJEIETEFEIIEIEIE  FEIEIEIE N I WA I I I I T IEIEIE NI MICIEIE I IEIEIE I DI I IE I I M I 3¢ I 36 I 3 36 36 3 96 363 36 3¢ 3 2

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

rIRICDIC TEST

PERICDICT TEST

PERIODIC TEST

ARNUNCIATED IN
CCHRTROL ROGM

AMIUNCIATED IN
CONTRCL RCOM

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

ANNUNCIATED IN
CTNTROL ROOM

LOSS OF DIV IXI SERVICE

TO SPENT FUEL

LO5S OF DIV IX SERVICE

TO SFENT FUEL

LOSS OF DIV II SERVICE

TC SPENT FUEL

LOSS OF DIV II SERVICE

TO SFENT FUEL

LCSS OF DIV II SERVICE

TO SPENT FUEL

LOSS OF DIV II SERVICE

TO SPENT FUEL

LOSS OF DIV II SERVICE

TO SPENT FUEL

LOSS OF DIV II SERVICE

TO SPENT FUEL

LGSS OF DIV II SERVICE

T0 SPENT FUEL
2EGS¥EG2 LOSS
SERVICE WATER
2EGS¥EG2 LOSS
SERVICE WATER

2EGSxEG2 LOSS
SERVICE RATER

2EGSxEG2 LOSS
SERVICE HATER

2EGSxEG2 LOSS
SERVICE KATER

HATER
PCOL

KATER
POOL

HATER
FOOL

HATER
PooL

KATER .
pocL

HATER
POIL

RATER
FOCL

HATER
PCCL

HATER
PCOL

OF DIV X

CF DIV I
OF DIV I

OF DIV X

OF DIV I

I_AP_| SERVICE BATER
1lwmnml
| | J.0.12177

FHEA-9-10
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FTSK  COMFOHENT  COMPONENT AND HETHOD OF EFFECT OH  SYSTEM OTHER  RENARKS
IDENTIFIER  FAILURE MCDE FAILURE DETECTION )
WHMHIHINI PRI NN KK HEXRRRFRER KN XXNN FE I I I 3 36N W 26 A KK I 00K I K WKW ¥%¥¥HXS**N********ﬂ***¥**¥¥¥*¥l**¥** 96 3636 36 3 2 I 36 36 BN 3K W 2 26 3¢ I 2 3 I 296 I 36 36 3
9-10-GE  ES5166261  3A-2SHPASL FUSE  ANJUNCIATED IN 2CGS¥EG2 LOSS CF DIV I
FAILS OPEN CONTRCL RCOH SERVICE RATER
9-10-GE  E5176261  LOSS OF ANINUNCIATED IN ZEGSXEGZ LOSS OF DIV I
ZEHSHICC 201A CCNTROL RCOM SERVICE HATER
(PURPLE)
9-10-A) ES5186263  1-ISKPA3L PERIODIC TEST 2EGS¥EGZ LOSS OF DIV X
CONTACT 2T SERVICE RATER
FAILS CTLOSE
-10-CD  E5196263  !-2SHFA3L PERIODIC TEST 2EGSXEG2 LOSS OF DIV X
7-10-2J OPERATCR ERROR SERVICE WATER -
9-10-AJ ES5206363  3-2SWPASL PERIODIC TEST 2EGSXEG2 LOSS OF DIV I
CCHTACT T2 SERVICE HATER
FAILS CLOSE :
9-10-CD  ES5216263  §2C-2SHPA3L PERIODIC TEST 2EGSKEG2 LOSS OF DIV I
ZONTACT 6 SERVICE HATER
FAILS OPEN
:-10-CD  E5226263  TGS-2SWPA3L PERIODIC TEST 2EGSEG2 LOSS OF DIV I
CONTACT 18 SERVICE NATER
FAIL3 OFEN
9.10-CD  E5236263  EXCESS TORQUE PERIODIC TEST 2EGSXEG2 LOSS OF DIV I
SERVICE KATER
9-10-GF  E5286263  1-25KPA31 PERICOIC TEST 2EGSYEG2 LCSS OF DIV I .
CONTACT 1T SERVICE RATER
FAILS CPEN
9-10-CD  E5256263  1-2SWPA3L PERIODIC TEST 2EGS¥EGZ LOSS OF DIV I
CONTACY 2 SERVICE HATER
FAILS CTEH
9-10-GF  ES5266263  3-2SHPf 1l PERIODIC TEST 2EGSXEG2 LOSS OF DIV I
CONTACT Rl SERVICE RATER
FAILS CPEN .
72-10-GC  E5276263  3-2SKPA3L PERIODIC TEST 2EGSEG2 LOSS OF DIV I
COTL EHERGIZED SERVICE HATER
. BY A SHORT )
9-11-QC E5286263  3-(LTR) COIL HOT  PERIODIC TEST 3-(LTR) CONTACT 6 CLOSE
9-10-GD ENERGIZED
9-10-C  ES5296263  3-(LTR) CONTACT 6 PERIODIC TEST 3-(LTR) CONTACT 6 CLOSE

FAILS CLOSE

IR [FAILURE HODES AND EFFECTS ANALYSIS |
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F1SK

Y-8 X INKR

9-10-QC
9-10-QC
9-10-Q0

9-10-CC

9-10-AK

9-10-CC

9-10-CC

9-10-GG

9-10-GG

9-10-G5

9-10-AK

»

9-10-CC
$-10-2K

9-10-AK

$-10-CC

9-10-CC

COlNPONENT
IDENTIFIER
K3 K X

ES306263
E5316263
E5336263

EB346263

ES356263

E5366263

E5376261
E5386261

E5396261

ES506263

E5316263

E5426263

E5836263

E5886263

COMFONENT AND
FAILURE MCDE
39656 962636 4 3 32 MK XM

K 40 NO CONTACT

FAILS CLOSE

K 40 COIL
ENERGIZED

620-2SHFB31 COIL

FAILS OPEN

42C-251PB31

COIL ENERGIZED

BY A SHORT

33-2SKPB31
CONTACT &
FAILS OFEH

33-2SKFB31
CONTACT 11
FAILS CPEN

25iiPB31 575-115V

XFHMR FAILURE

JA-2S5HPB31 FUSE

FAILS OPEN
LOSS OF

CEHSx1!CC201B

(PURPLE}
1-2SKFB31
CONTACT 2T
FAILS CLOSE

1-25HPB31

OPERATOR ERROR

3-25HPB31
CONTACT T2
FAILS CLOSE

§CC-2SKFB31
CONTACT 6
FAILS OPEN

TQS-25HPB31
CONTACT 18
FAILS OPEN

HETHOD OF
FAILURE DETECTICH
I N KK HH MM MK KNI FOR NN HI NN WM NN IR IEIMII KRNI 3632 M 93696 036 966236 36 36 36 336 36 6 36 3 6 96

PERIODIC TEST
PERIODIC TEST
PERIODIC TEST

PERICDIC TEST

PERICDIC TEST

PERICDIC TEST

ANMUNCIATED IN
CONTRIL ROOM

ANNUNCIATED IN
CCNTROL ROCH

ARNUNCIATED IN
CONTROL ROOH

R

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

. EFFECT O©ON

SYSTEM

KA0 MO CONTACT CLOSE

R40 NO CONTACT CLOSE

2EGS5xEGZ LOSS.OF

SERVICE RATER
2EGS%EGZ LOSS
SERVICE HATER

2EGSxEGZ LOSS
SERVICE HATER

2EGS»EGZ LOSS
SERVICE HATER

2EGSXEGZ LOSS
STRVICE HATER

2EGS®EG2 LOSS
SERVICE RATER

2EGSxEGT LOSS
SERVICE RATER

2EGS¥EGZ LOSS
SERVICE HATER

2EGS%EG2 LOSS
SERVICE HATER
2EGS%EG2 LOSS
SERVICE HATER

2EGS*EG2 LOSS
SERVICE RATER

2EGS%EG2 LOSS
SERVICE HATER

DIV

DIV
DIV
DIV

DIV
134

1344
DIV
D1V
DIV

24

D1V

II

II

II

II

II

II

Iz

II

II

11

II

II
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OPERATOR ERROR

IN CONTROL ROOY

SERVICE HATER

|

I
151
11

|
3]
1

]
121
1

I_APB | SERVICE HATER

i |
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FISK  COMPONENT  CCMPOMENT AND METHOD OF EFFECT - ON  SYSTEHM OTHER  REMARKS
IDENTIFIER  FAILURE MODE FAILURE DETECTION :
HHNIHIEMKINIM I NN NN 9336 W36 3 3¢ 36 3¢ 3 3¢ 3 3¢ 3 3¢ FHIEHHIEHRINEIERNIEHIIEN NI JEHEIEIEIEIIEIEIHIETEH I I I HH AN IEMHIEHMIENHIEIIIIE 3O IEIENIEIEDEI IEDE I IE 36 I DI I 3636 36 3K ¢
9-10-CC  E5456263  EXCESS TORQUE PERICDIC TEST 2EGSEG2 LOSS OF DIV IT ’
. ‘ SERVICE WATER
9-10-GH  E54966263  1-2SHPB31 , FERIODIC TEST 2EGSXEG2 LOSS OF DIV IX :
" CONTACT 1T SERVICE HATER
. FAILS OPEN .
9-10-CC  E5476263  1-25KPB31 PERICDIC TEST 2EGSXEG2 LOSS OF DIV II
CONTACT 28 SERVICE HATER
FAILS OPEN
9-10-GH  E5386263  3-2SHPB31 PERIODIC TEST . 2EGSXEGZ LOSS OF DIV II
: . CONTACT R1 SERVICE HATER
FAILS OPEN .
9-10-Q0  E5496263  3-251PB31 PERIODIC TEST 2EGS¥EG2 LOSS OF DIV II ‘
COIL ENERGIZED SERVICE-HATER
BY A SHORT
9-10-GD  E5506263  3-CONTACT 8 PERIODIC TEST 3-(LTR) CONTACT 8 CLOSE
o FAILS CLOSE
9-10-Q0  E5516263. K30 NO CONTACT PERICOIC TEST K40 MO CONTACT CLOSE
FAILS CLOSE
9-10-LP  D6786273  2SHPxPSLX 95A PERIODIC TEST 25HP¥PSLX 95A NC CONTACT CLOSE
NC CONTACT
FAILS CLOSE
9-10-HH  D4796273  99-1%-2SHPAG3 PERIODIC TEST 99-1X-2SHPA 43 CONTACT 2 CLOSE
CONTACT 2
FAILS CLOSE
9-10-HH D9956273  §2C-2SHPAZS PERIODIC TEST 2EGSXEG2 LOSS OF DIV I .
COIL ENERGIZED SERVICE HATER
BY A SHORT
9-10-HH D9966272  1-ZSKPA26 INDICATING LIGHT 2EGS¥EG2 LOSS OF DIV I
OPERATCR ERROR IN CONTROL ROOM SERVICE HATER
9-10-HH  D9976273  1-25KPA26 PERIODIC TEST 2EGSXEG2 LOSS OF DIV I
CONTACT 27 SERVICE HATER -
FAILS CLOSE
9-10-CB  E3936273  42C-2SHFBL6 PERIODIC TEST 2EGS¥EG2 LOSS OF DIV II
COIL ENERGIZED SERVICE HATER
BY A SHORT
9-10-CB  E3936272  1-25KFB26 INDICATING LIGHT 2EGSXEG2 LOSS OF DIV II

l .
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FTSK

336 36 3 4 4 ¢

9-10-CB
9-10-GC
9-10-CB

9-10-J8

€9-10-HH
9-10-J8
9-10-J8
9-10-J8

9-10-LS
9-10-LS

9-10-HA

9-10-LT
9-10-HR

9-10-J8

9-10-JB

COMPCHENT
IDENRTIFIER
340036 236 3 69 %

E3956273
E3966273
E3976273

06956323

?6966323
06976323
06986323
D6996323

07006321
D7016321

D7026323

D7036323

D7086323

D7056323

COMPCHENT AlD

FAILURE HODE

3636 3 3 2 3K 363 6 ¢ 6 336 2 ¢

1-2SKPBCS
CONTACT 2T
FAILS CLOSE

2SKP%PSLY 958
NC CONTACT
FAILS CLOSE

99-2X-2SHFBR3
CCHTACT 2
FAILS CLOSE

§20-25;PA28 COIL

FAILS OPEN

§42C-251PA28
COIL ENERGIZED
BY A SHCRT

33-25KiPA28
CONTACT &
FAILS CPEN

33-2SHPACS
CONTACT 11
FAILS OPEN

42C-25HPA28
CCNTACT 6
FAILS CPEN

3JA-2SHPA28 FUSE

FAILS CPEN

2S1PA28 575-115V

XFUR FAILURE

1-2SKPAC8
CONTACT 2T
FAILS CLOSE

1-25HPAZ8
CPERATOR ERRCR

TQS-25KPA28
CONTACT 18
FAILS OPEN

EXCESS TORQUE

UETHCD OF
FAILURE DETECTION
FHIEI NN KNI I KK M6 X3

PERIODIC TEST
PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERICDIC TEST
PERIQUIC TEST
PERIODIC TEST
PERIODIC TEST

ANNUNCIATED IN
CONTROL RCOM

ANNUNCIATED IN
CORTRCL ROCM

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST -

PERIODIC TEST

EFFECT ON  SYSTEN

**I**X*****¥¥X¥XK¥lNMx*#vﬁﬁllx&!Kil* FEE I 38 I 364 3 2 I0M 3 BN I NI D6 M IE 36 36 336 3¢ 3¢

2EGS¥EG2 LOSS OF DIV IX
SERVICE HATER

251iPxPSLX 9B NHC CONTACT CLOSE

K »

99-2X-25KPB33 CONTACT 2 CLOSE

25HPxHOV 77A CLOSE

254PKHOV 77A CLOSE
25KPHMOV T7A CLOSE
2SHPXMOV 77A CLOSE
2SHPXHOV. 77A CLOSE

25KPxHOV 77A CLOSE
2SHPxHOV 77A CLOSE

2SHP*H3OV 77A CLOSE

25WPxHOV. 77A CLOSE

2SHPxHOV 77A CLOSE

2ShP*MCV 77A CLOSE

N

1w |
|

1A T2 FATLURE HIODES ANG EFFECTS ANALYSIS
_ABR_| SERVICE KATER

| J.0.3121727
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FTSK CONPONENT COMPOMENT AND HETHOD CF " EFFECT ON  SYSTEHM OTHER  REMARKS
IDENTIFIER FAILURE HCCE FAILURE DETECTIOH ’ . -t - ’
HHHHMMMIM  FORMMMMMMNIN  HHIEEI I X 336236 2 3 M % ¥HHIHOOHOOHGONGOONBHNNNE  IBHOGOBEEOHDNNRHOOBROHHBHBHOBHNBNNNE  IEHEGHRHHOHENNENEENEE
9-10-J8  D7066323 1-2SHPAZSH PERIODIC TEST 2ShP»1i0V 77A CLOSE

CONTACT 1T
FAILS OPEN

9-10-J8 D7076323 2SHPXLS 73A PERIODIC TEST 2SHPxNOV 77A CLOCSE
KC CONTACT
FAILS CPEN

9-10-LT D7086323 1-25KPAZB PERIODIC TEST 2SHPxMOV 77A CLOSE
CONTACT B
FAILS CPEN

9-10-JA  E8096323 420-25KPB28 COIL PERIODIC TEST 2SHP«HOV 778 CLOSE
FAILS OPEN

9-10-HX  E4106323 §42C-25h7B28 PERIODIC TEST 25HPxN0OV 778 CLOSE .
COIL ENERGIZED
BY A SHCRT

9-10-JA  EB116323 33-251PBC8 PERIODIC TEST 25KPx0V 778 CLOSE
CONTACT &
FAILS OPEN

9-10-JA  EB126323 33-25KPBC8 - PERICDIC TEST 25KPxMOV 778 CLOSE
CONTACT 11
FAILS CPEH

9-10-JA  EQ136323 42C-251F628 PERICDIC TEST 2SKPxNOV 778 CLOSE
CCHTACT &
FAILS OPEN

9-10-PP  E8186321 3A-25HPB28 FUSE ANNUNCIATED IN 25KPxN0V 778 CLOSE
FAILS OPEN CONTROL ROOH

9-10-PP  EQ156321 2SKFB28 575-115V ANNUNCIATED IN 2SKhPxMOV 7718 CLOSE
XFHR FAILURE CONTRCL ROCH

9-10-HX  EB166323 1-25KPBL8 PERIODIC TEST 2SKPxMOV 778 CLOSE
CONTACT 2T
FAILS CLOSE

9-10-PQ  EB176323 1-25WFB28 PERIODIC TEST 2SHPHIOV 778 CLOSE

9-10-KHX OPERATOR ERROR

9-10-JA  E4186323 TQS-281PB28 PERIODIC TEST 2ShPxHOV 778 CLOSE
CONTACT 18 . .
FAILS OPEN

9-10-JA  E6196323 EXCESS TORQUE PERIODIC TEST 2SHPxNOV 77B CLOSE

] 2114 I BLIFAILURE HODES AND EFFECTS ANALYSIS |
1} 1_AS | SERVICE HATER ]
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56988 963 6 9636 36 76 3 36 36 36 36 N 36 2 36 26 6 36 36 2 26 236 96 36 336 36 36 5 2D HE 6 6 I 36 369636 26 6 36 1 26 1 1 3 26 63 134 96 6 D 126 06 36 3 36 26 263 6 2 6 36 636 36 36 36 .36 3 3 3036 36 2 36 26 6. 36 36 3% 6 JE 34 362696 3 96 36 3 33636 94 36 36 36 32 369636 I I M)
FTSK COMPONENT COMPCHENT AND HETHCD OF EFFECT ON  SYSTEH OTHER  REHARKS
IDENTIFIER FAILURE MCDE FAILURE DETECTION
FRRERMN  FOENMKENNN IR RN KM M R HH AN HN M HN RN HMNENIMMUM IR NI H NI M IS S M NI IHHIHHIIEH 3 I 3 I 3N 26 9656 3 636 36 29636 3

9-10-JA
9-10-JA
9-10-PQ

9-10-HY

9-10-HV
9-~10-HY
9-10-HY

9-10-HY

9-10-HV

9-10-HY
9-10-HvV

9-10-HY

9-10-HY
9-10-LV

EQ206323

E4216323

EQ226323

D7106333

07116333

D7126333

D7136333

07146333

D7176333

D7186333

BD7196333

D7206333
D7216333

1-25KPB28
CONTACT 1T
FAILS OPEN

2SKPxLS 73B
NC CONTACT
FAILS OPEN

1-25KHPB28
CONTACT 2B
FAILS OPEN

42C-25KPA30 COIL
FAILS OPEN

§20-2SHPA30
COIL ENERGIZED
BY A SHORT

33-2ShPA30
CCNTACT 8
FAILS OPEN

33-25KPA30
CONTACT 15
FAILS OPEN

420-25HPA30
CONTACT 9
FAILS OPEN

1-25HPA30
CONRTACT 2B
FAILS CLOSE

1-25HPA30
CPERATOR ERROR

TQS~-25KWPA30
CONTACT 17
FAILS CPEN
EXCESS TORQUE

1-2SHPAZ0
CONTACT 18

PERICDIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

2SKPxHOV 778 CLOSE
2SHPxHOV 778 CLOSE
25hPxHOV 778 CLOSE

25HPxHOV 30A OPEN

25WPKMOV 30A OPEN
2SHPXHOV 30A OPEN
2SHPXHOV 30A OPEN
2SHPXMOV 30A OPEN
2SKPRHOV 30A OPEN

2ShPxHOV 30A OPEN
2ShWPxHOV 30A OPEN

2SHPXMOV 30A OPEN

25hPxHOV 30A OPEN

FAILS OPEN

2JJAIS2{FAILURE HODES AND EFFECTS ANALYSIS |

I ] 1 1_AR | SERVICE HATER {
al 131 121 11 lewmmi 1
| [ 1.1 | ] J.0.12177  FMEA-9-10 SH 108 |




FTSK
3093

9-10-LV

« x

9-10-HY

9-10-HZ

9-10-HU
9-10-HZ
9~10-HZ
9-10-HZ

9-10-PR

9-10-PR

9-10-HU

9-10-HZ
9-10-HU

9-10-HZ

9-10-HZ
9-10-P5

CCHPONENT
IDENTIFIER
36363 3 3 6 23 3¢

D7226333

D7236333

E4236333

E4256333

EG266333

EQ276333

EQ286333

E4296331
EQ306331

"

EG316333

EQ326333

EQ336333

EQ346333
E4356333

COMPCHENT AND
FAILURE HODE
3630363639 3 336 3 3 3096 3

2SHPALS 30A
HO CONTACT
FAILS OPEN

1-2SKPA30.
CONTACT 2T
FAILS OPEN

§42C-251HPB30 COIL
FAILS OPEN

420-25KPB30
COIL ENERGIZED
BY A SHORT

33-2SKPB30
CONTACT 8
FAILS OPEN

33-25hPB30
CONTACT 15
FAILS OPEN

420-25HPB30
CONTACT 9
FAILS OPEN

3A-2SKHPB30 FUSE
FAILS CPEN

2SKPB30 575-115V
XFIR FATLURE

1-25HPB30
CONTACT 2B
FAILS CLOSE

1-25KPB30
OPERATOR ERROR

TQS-2SKPB30
CONTACT 17
FAILS OPEN

EXCESS TORQUE
1-25KPB30

CONTACT 1B
FAILS OPEN

630 I I I DI DI I IIE NI I IR I I I HEIE I I NI I I IEIE I I I I I I I3 2 1 36 I 3 X I I 6 NI 3 I I D D636 3 6 I J 2 I 6362 336 26 I 33 I 3 I I 6 1 B 230 D6 3 36 3 I I 3 2 36 26 D D3I I 362K W13 2 I DI I I WM I 3 3¢

HETHCD OF OTHER  REMARKS
FAILURE DETECTION

FIEWIEIEIE I H RN MIEIEHIENIEIETEI  FEIEVEIEIE I I 363 I VEIE IE I IE I J6 36 3 963 3 I3 I DEIEIEIE I IEMHIE  JEE 36 36 36 36 96 36 I 36 36 I I3 3 3636 2 M 36 32 3¢ 96 3¢ 3¢

EFFECT ON  SYSTEH

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST -

PERIODIC TEST

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROCH

PERICDIC TEST

PERIODIC TEST .

PERIOCDIC TEST

2

PERIODIC TEST

PERIODIC TEST

2SHPxHOV 30A OPEN -

SSWPXHOV 30A

25HPxHOV 30B

2SWPxHOV 308

2SHPxMOV 30B

-

25KPxHOV 308

2SHPxHOV 308

25HWPxHOV 30B
25RPxHOV 308

25HPxHOV 30B

2SHPxlOV 30B

2SHPxMOV 30B
25hPxHOV 30B

25nPxHOV 30B

OPEN

OPEN

OPEN

OPEN

OPEN

CPEN

OPEN

OPEN

OPEN

CPEN

OPEN

OPEN

GPEN

; 12]14) S2IFAILURE MODES AND EFFECTS ANALYSIS |
| ] | J1_ABR | SERVICE HATER |
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FTSK
WK KK

9-10-PS
9-10-HZ

9-10-GJ
¢-10-JC

$-10-JC

9-13-JC
9-10-JC

9-10-JC
9-10- JE
9-10-GL
9-10-84
9-10-AQ
7-10-GN
¢ 10-3Y

© 9=1--01

$-10-EH
§-10-"S

9-10-HA

9-10-JC

$-10-LV

9-10-LVU

CONPOHENT
IDEHTIFIER
HHH B HNAR

EQ366333
E4376333

00966343
D09946342

D1006343

D1014341
01026341

D1036341

D1036341

‘10546343

D7156351

D7166351

COMPONENT AND
FAILURE MCOE
63638 K 63036 3 630 2 4

2ShPxLS 30B
hO CONTACT
FAILS CPEN

1-255PB30
CONTACT 2T
FAILS OPEN

§2-SKPASE
FAILS CPEN

1-251PA3S
CRERATOR ERRCR

1-25HPA3S
CONTACT 1T
FAILS OPEN

25HPA36 575-115V
XFHR FAILURE

3A-2SWPA3S FUSE
FAILS OPEH

LOSS OF
2EHSXMCC101
(GREEN)

LOSS OF
2EHSKNCCL01
(GREEH)

1-25HPAZ6

CONTACT 18
FAILS OPEN

3A-25KPA30 FUSE
FAILS OPEN

2SKPA30 575-115V
XFHR FAILWLE

'ETHOD OF

FAILURE DETECTION
FHKH RN AW HH M NN N HHMMIN  FHIH HIEH I HIEIEK K333 HH I XK HHIEH I MMM 969K I N 3 5696 3 3 3 3 36 3 396 9636 36 3 3 % 3 3¢

PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN CGHTRCL RCOM

PERICDIC TEST

AMNUNCIATED IN
CCNTROL RCOH

ANNURNCIATED IN
CCNTRCL ROCM |

HWNCIATED IN
CONTROL ROCM

ARNUNCIATED IN
CONTROL ROOM

PERIODIC TEST

ANNUNCTIATED IN
COHTROL RGO

ARNUNCIATED I
CONTROL ROOM

EFFECT €M  SYSTEH

2S1PxN0OV 308 CPEN
2SHPx}OV 30B OPEN

LOSS OF TUNNEL NO 1 DIV X
BAR RACK HEATER

LOSS OF TUNNEL WO 1 DIV I
BAR RACK HEATER

LO5S OF TUNNEL NO 1 DIV I
BAR RACK HEATER
LOSS OF TUNNEL NO 1 DIV X
BAR RACK HEATER

LOSS OF TUNNEL NO 1 DIV I
BAR RACK HEATER °

LOSS OF DIV I SERVICE HATER
TO RHS PP SEAL COOLERS

- LOSS OF DIV I SERVICE HATER

TO RHS PUP SEAL COOLERS

LOSS OF TUNNEL NO 1 DIV X

BAR RACK HEATER

2SHiPxMOV 30A OPEN

25nPxIQY 30A CPEN

OTHER

REHARKS

i
l2t 11lotmm |
11 11 |

J.0.12177

FHEA-9-10

1214l R2LFAILURE LIODES AND EFFECTS ANALYSIS
|_AR | SERVICE HATER

SH 104
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FTSK
XHNHN K

9-10-GJ

9-10-JD

9-13-JD

9-10-J0

9-10-JD

-10-JD
0-JF
0-GU
0-8Q
0-AS
0-GH

o
L
=

bt bt bt b Bl od etk Pt ot

0-FB
0-FV
-10-PP

] VOOV VOOV OOW

~10-PR
9-10-GY
9-10-PT
9-10-AT
9-10-PX

9-10-JD

9-10-GJ
9-10-JE

9-10-JE

9-10-JE

CONPONENT
IDENTIFIER
L2213 521 2
07976353
07986352

D7996353

D80046351
D8014551

08026351

D8026351

D8044353

D1106363
D1116362

D1126363

D1136361

CoMPCHENT  AND
FAILURE MODE
KUK B I I K K AN W

842-2SKPB36 FAILS
OPEN

1-2547B36
CPERATOR ERRCR

1-259836
CONTACT 1T
FAILS CPEN

25WPB36 575-115V
XFUR FAILURE

3A-2SWPB36 FUSE
FAILS OPEN

LOSS OF _
2EHSxiCC 301
(YELLOH)

LOSS OF
2EHSxNCC 301
(YELLOW)

1-25KPB36
CONTACT 1B
FAILS OPEN

§2-25KPA37 FAILS
OPEN

1-2SKPA3Y?
OPERATCR ERROR

1-25KPA37
CCNTACT 1T
FAILS OPEN

CSHA37 575-115v
XFUR FAILURE

HETHCD OF EFFECT OH  SYSTEH OTHER  REMARKS
FAILURE DETECTIOH .
A HNFNMRNIIN MMM NI I NI MMM I HMHMMIEIONINM MMM N 3636836 36 36 136 N2 36 3636 333636 3 M3 MW
PERIODIC TEST L0SS OF TUMNHEL RO 1 DIV IX
BAR RACK HEATER
INDICATING LIGHT LCSS OF TUMNEL NO 1 DIV II
IN COHTROL ROOH BAR RACK HEATER
PERICDIC TEST LOSS OF TUNNEL NO 1 DIV II

BAR PACK HEATER

ANHUNCIATED IN L0SS OF TUMNEL MO 1 DIV II

CONTRCL ROTM BAR RACK HEATER

ANNUNCIATED IN LOSS OF TUNNEL NO 1 DIV IX -
CONTROL ROGH BAR RACK HEATER :
ANNUNCIATED IN LOSS OF DIV IX SERVICE HATER

CCNTROL ROOH TO RHS PUIt? SEAL COOLERS

ANNUNCIATED IN LOSS OF DIV II SERVICE HATER

COHTRCL ROO:HU TO RHS PUNP SEAL COOLERS

PERIODIC TEST LOSS OF TUNNEL NO 1 DIV IIX

BAR RACK HEATER

PERICDIC TEST LOSS OF TUNNEL NO 2 BIV I
BAR RACK HEATER
INDICATINS LIGHT LOSS OF TUNNEL NO 2°DIV I ‘
IN CONTRCL RcoOlt BAR RACK HEATER
PERIODIC TEST L0SS OF TUNNEL RO 2 DIV X

BAR RACK HEATER

ANNUNCIATED IN LOSS OF TUNNEL NO 2 DIV I
CONTROL ROCH BAR RACK HEATER

21141221 FAILURE MODES AND EFFECTS ANALYSIS |

| I_AR. | SERVICE HATER 1
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FTSK
KM HH KW

9-10-JE

9-10-JE

9-10-GJ
9-10-JF

_9-10-JF

9-10-JF
9-10-JF

9-10-JF
9-10-AH

9-10-AM

9-10-GN

9-10-GN
9-10-GN

9-10-GN

COlPONENT
IDENTIFIER
N HHRW NN
D1196361

D1166363

08096373
DB106372

08116373

D8126371
08136371

D8156373

D3896383

D35906383

D3916363

D3926381
L
D3936381

03946363

CCHPONENT AND
FAILURE MODE
FHIHK N 2R IR NN W

3A-2SKPA37 FUSE
FAILS OPEN

1-25KPA37
CCNTACT 1B
FAILS OPEN

42-2SKPB37
FAILS OPEN

1-2SKPB37
OPERATOR ERROR

1-25KPB37
CONTACT 1T
FAILS OPEN

2SHPB37 515-115V
XFHR FAILURE

3A-25KPB37 FUSE
FAILS OPEN

1-251PB37
CONTACT 1B
FAILS OPEN

49-25HPASS
NC CONTACT
FAILS OPEN

42-2SKPA45 COIL
FAILS OPEN

42-2SKPARS

-CONTACT &4

FAILS OPEN

3A-2SHPASS FUSE
FAILS OPEN

25hPAGS 575-115V
XFHR FAILURE

§2C-25KHPA23
CONTACT 20
FAILS OPEN

HETHOD OF EFFECT ON  SYSTEH OTHER  REMARKS
FAILURE DETECTION
FIIHM MMM NN FIIIN RHK NI NI HRIEN NN KNI NMINMIIN N I MM I W HN N NHI N MK

ANNUNCIATED IN LOSS OF TUNNEL NO 2 DIV I

CCOHTROL ROO!N BAR RACK HEATER
PERIODIC TEST LOSS OF TUNNEL BO 2 DIV I

BAR RACK HEATER

PERIODIC TEST LOSS OF TUNNEL NO 2 DIV IIX
BAR RACK HEATER

INDICATING LIGHT LOSS OF TUNNEL NO 2 DIV IIX

IN CONTROL ROOM BAR RACK HEATER

PERIODIC TEST LOSS OF TUNNEL NO 2 DIV II

BAR RACK HEATER,

ANNUNCIATED IN LOSS OF TUNNEL NO 2 DIV IX
CONTROL ROOM BAR RACK HEATER
ANNUNCIATED IN LOSS OF TUNNEL NO 2 DIV II
CONTROL RCOM BAR RACK HEATER
PERICDIC TEST LOS3 OF TUNNEL NO 2 DIV IXI°

BAR RACK HEATER

PERIODIC TEST 2SHP*PXA TRAIN FAILS INCPERATIVE
PERIODIC TEST 25KPxP1A TRAIN FAILS INOPERATIVE
PERIODIC TEST 2SKHPxP1A TRAIN FAILS INOPERATIVE
ANNUNCIATED IN 2SHPHP1A TRAIN FAILS INOPERATIVE

CONTROL ROOH

ANNUNCIATED IN 2SIP»P1A TRAIN FAILS INOPERATIVE
CONTROL ROOM

PERICDIC TEST 2SKP*P1A TRAIN FAILS INOPERATIVE

1 lzll4]SZiFAILURE HODES AND EFFECTS ANALYSIS |
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FTSK
395 % 9% M 3

9-10-KY

9-10-AP

9-10-AP

9-10-GH

9-10-GH
9-10-GH

9-10-GH

9-10-NV

9-10-BL

9-10-EL

9-10-6Q

9-10-6Q
9-10-6Q

9-10-6Q

COHPONENT
IDEHTIFIER
I K N

D3966383

E1006383

E1016383

E1026383

E1036381
E1036361

E1056303

E1076383

D7338393

D1356393

D7366393

D7376391

D7386391

D7396393

CONPONENT AND
FAILURE MODE

63N 36 36 36 3 96 N I I N 26 2 M

820-25KPA23
CONTACT 14
FAILS GPEN

49-25HPB4S
NC CONTACT
FAILS OPEN

42-2SHPBY5 COIL
FAILS OTEN

42-2SKPB45
CCNTACT &
FAILS OPEN

JA-251PBY5 FUSE
FAILS OPEN

2SHPB4S 575-115V

XFHR FAILURE

§2C-255PB23
CONTACT 20
FAILS CPEN

420-2SKFB23
CONTACT 14
FAILS OPEN

§49-25iFCa5
NC CONTACT
FAILS OPEN

42-25KWPCA85 COIL
FAILS CPEN

§2-2ShPC85
CONTACT &
FAILS OPEN

JA-2SKPCAS FUSE
FAILS OPEN

2SHPCL5 575-115V

XFHR FAILURE

{2C-2SKPLC23
CONTACT 20
FAILS OPEN

HETHCD OF EFFECT ON  SYSTEN OTHER

FAILURE DETECTICN ;
FHMHMHNRNHIOOEMIONOAHONHNE  IENHOHHOHHNEBOBHOHHNNHOHBODOOOEONOE  HIMEEEENNNIININNNININ %

REMARKS

PERIOCDIC TEST 2SiP*P1A TRAIN FAILS INOPERATIVE s : .

PERICDIC TEST 2SKP#P1B TRAIN FAILS INOPERATIVE

PERIODIC TEST 2ShPxP1B TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SKPxP1B TRAIN FAILS INOPERATIVE

ANIUNCIATED IN 25HP%P1B TRAIN FAILS INOPERATIVE

CONTRCL ROOH
AH:‘M-‘CIATED IN 25HP*P1B TRAIN FAILS INOPERATIVE
CONTROL RGCOM

PERIODIC TEST 25KPxP1B TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SKPxP18 TRAIN FAILS INOPERATIVE

PERICDIC TEST 2SHPNP1C TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SWPXP1C TRAIN FAILS INOPERATIVE

PERIODIC TEST 2SKPxP1C TRAIN FAILS INOPERATIVE

-

ANNUNCIATED IN 2SHP¥P1C TRAIN FAILS INOPERATIVE

CONTRCL ROJM
ARNNUNCIATED IN 2SKPxP1C TRAIN FAILS INCPERATIVE
CONTROL RoOOH

PERIODIC TEST 2SHPxP1C TRAIN FAILS INOPERATIVE .
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3636 3636 36 6 26 96 36 36 96 36 3636 36 96 3 36376 3 JE36 36 36 3 36 36 3 3 2636 26 3 36 26 336 36 56 36 36 3 3 3 36 36 3 3 3 JE 36 3636 236 3 2 2 3 I 26 96 36 36 26 3 3 2 36 36 I 36 36 3 3 3 I3 H 3 HI6 3 32 I 36 3 3 3 33 I I FE I I HE T H I 3 33 6 36 3 36 2 226 2 32 AW H

FTSK
K W2

9-10-LH
9-10-BP

9-10-8P

9-10-GY

9-10-GY
9-10-GY

9-10-GY
9-10-PT
9-10-AL

9-10-AL

9-10-GS

»

9-10-GS
9-10-GS

9-10-HA

COMPCHENT
IDENTIFIER
FRARNNNEHR

D7816393

E4Q876393

EQ486393

E4896393

Eq506391

EA516391

E4526393
E4546393
07656303

D7666803

D76765303

D76864301
07696501

D7726403

CONPOUENT AND
FAILURE HODE
RN NHENRHRENRENHNN

§20-25hPC23
CONTACT 18
FAILS OPchH

59-2SKRD45
NC CCHTACT
FAILS OPEN

42-25KPD45
FAILS CPEN

COIL

82-25HPO55
CONTACT 4
FAILS OPEN |
3A-2SKHPDSS
FAILS OPEN

FUSE

2517085 575-115V
KFIR FAILURE

§2C-25KFD23
CONTACT 20
FAILS CPEN

§20-25KPD23
CONTACT 14
FAILS OPEN

§9-25RPEGS
NC CONTACT
FAILS OPEN

42-2SHPEYS
FAILS CPEN

coIL

42-2SHPEAS
CCHTACT &
FAILS OPEN

3A-2SKPERS
FAILS OFEN

FUSE

2SHPESRS 575-115V
XFHR FAILURE

420-2SWPE23
CONTACT 14
FAILS CPEN

HETHCD OF

FAILURE DETECTION
PN NFIWNRNIAWNN NN FUUM  HIEN I MMM HHN M NI WU WA NH NN MU 33N 96363 233 56 93 9 6 9436 3 36 3 M

PERICDIC TESTY

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

ANNUNCIATED IN
COHTROL ROOM

ANITNCIATED IN
CONTRCL ROOM

* PERICDIC TEST

PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

%

PERICDIC TEST

ANNUNCIATED I
CCHTROL ROOH

ANNUNCIATED IN
CONTROL ROOM

PERIODIC TEST

EFFECT

ON

SYSTEH

2Si{PxP1C TRAIN FAILS IHOPERATIVE

25KRP»P1D

2SKPxP1D

2SKP#P1D

25hPxPl0

2SWP*P1D

2SKP%P1D

2ShPxP1D

2SKP*P1E

2SKPxP1E

2SHP#P1E

2SHPxP1E

2SHPAP1E

2SHPxP1E

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

TRAIN FAILS

INOPERATIVE

INOPERATIVE

INQPERATIVE

INOPERATIVE
INOPERATIVE

IHOPERATIVE
INOPERATIVE
INOPERATIVE

INOPERATIVE

INOPERATIVE

INOPERATIVE
INCPERATIVE

INCPERATIVE

OTHER

RENARKS

111
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FTSK COMUPONENT COMPCHENT AND HETHOD OF EFFECT ON  SYSTEHM OTHER  RENARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION ' ’

HHHHNNRNK  WRNHNNNNN 3636 3 36 3 3 I W 36 32NN W 3636 3630 3 3 36 I 3% I 36 9 96 3 36 3K I 3 2 282 N **!*************V***************I*!* 3636 36 3 36 3N I I I 36 3 I I I I I I N B I N2 ¥
9-10-AT  EZ786403 §9-2SHPF45 PERIODIC TEST 2SHPxP1F TRAIN FAILS INOPERATIVE

NC CONTACT

FAILS CPEN
9-10-AT  EQ796403 §2-2SKHPF4S5 COIL PERIODIC TEST 2SKPxP1F TRAIN FAILS INOPERATIVE

. FAILS OPEN

9-10-AT  E4806403 42-2SWPFG5 PERIODIC TEST 2SHPxP1F TRAIN FAILS INCPERATIVE

CONTACT &

FAILS CPEN
9-10-AT  E3816401 3A-25KWPF3S FUSE ANNUNCIATED IN 2SKPxP1F TRAIN FAILS INRCRERATIVE

FAILS CPEN CONTROL ROOM
9-10-AT  E{824401 2SiPF45 575-115V ANRUNCTIATED IN 2SHPxP1F TRAIN FAILS INOPERATIVE

XFtR FAILURE CONTRCL ROOH - ‘
9-10-PX  E4856403 §20-251PF23 PERIODIC TEST 2SHP*P1F TRAIN FAILS INCPERATIVE

CONTACT 14
FAILS OPEN

9-10-H D6917013 2HCSxSOV 10A PERIODIC TEST LOSS OF DIV I SERVICE WATER
COIL ENERGIZED ’ TO DBA HYDROGEN RECOMBINER SYS
BY A SHCRT

9-10-H D6927013 1-2HCSA0? PERICDIC TEST LOSS OF DIV I SERVICE HATER

- CONTACT 1T TO CBA HYDROGEN RECOMBINER SYS

FAILS CLOSE

9-10-H BD6937013 1-2RCSAG? PERIODIC TEST LOSS OF DIV I SERVICE HATER
OPERATOR ERROR TO DSA HYDROGEN RECOMNBINER SYS

9-10-X E4057013 2HCS%S0V 108 PERIODIC TEST * LOSS OF DIV II SERVICE HATER
COIL ENERGIZED TO D3A HYDROGEN RECONBINER SYS
BY A SHORT

9-10-X- EG067013 1-:ﬁcsso7£ PERIODIC TEST LOSS OF DIV IX SERVICE HATER
CONTACT 17T TO DBA HYDROGEN RECOM3INZR SYS
FRILS CLOSE

9-10-% E3077013 1-2HCSB07 PERIODIC TEST LOSS OF DIV II SERVICE HATER ’
CPERATOR ERROR TO DBA HYDROSEN RECOMBINER SYS

9-10-V D7247033 2SHPxSOV 7A CLOSE  PERICDIC TEST LOSS OF DIV I SERVICE HATER

TO RRS PUMP SEAL CCOLERS

9-10-V D7257033 F1-25IiPA32 FUSE PERICDIC TEST LOSS OF DIV I SERVICE HATER

FAILS OPEN TO RHS PUIP SEAL COOLERS
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363036 96 36 3636 3 36 36 6 36 336 6 36 2 36 336 303636 9636 2636 336 3 36 3 36636 3656 36 36 36 36 36 3636 336 6 3 6 96 1 96 36 36 6 363 3 38 33636 36 36 3 33 96 33636 336 36 3630 W 3 6 3 3 3636 336 33 36 963 36 36 3 12 3 6 3656 3 39 6 3 36 1 396 36 3 3 336 3 3 3 36 3 63 .36 6 36
FTSK COMPONENT COMPOHENT AND MEYHOD OF EFFECT ON  SYSTEN OTHER  REHARKS
IDENTIFIER FAILURE HODE FAILURE DETECTICN

FENFR MMM I I MM 33K 36 3E 36 3 K I 36 3 3 H K 3 N 36 3638 ] D 2636 6 I3 I 660 IEDEDEN JE M IEIEIE  IE D FE I I M DM IEHIE DI WM MW I NI DEIIIEIIEIE 32 IR I DM I I I I 2 3 I 96 3 3 M 96 3¢

9-10-U 07267033 LOSS CF PERIODIC TEST LOSS OF DIV I SERVICE MATER

9-10-P 2SCHXPNL 101A TO RHS PUNP SEAL COOLERS
CKT 27 (GREEN)

9-10-U D7277033 1-1-28hPA32 PERIODIC TEST LOSS OF DIV I SERVICE WATER
CONTACT 2T TO RHS PUMP SEAL COOLERS
FAILS OPEN

9-10-V D7287033 1-1-25“?.132 PERIODGIC TEST LOSS OF DIV I SERVICE HATER
OFERATOR ERROR TO RHS PUMP SEAL CCOLERS ,

9-10-? D7297033 2SKPXSOV 8A COIL PERIODIC TEST LOSS OF DIV I SERVICE HATER
FAILS OPEN TO RHS PUNP SEAL COOLERS

9-10-P 07307033 F2-2SKPA32 FUSE PERIODIC TEST LOSS OF DIV I SERVICE HATER

. FAILS CPEN - TO RHS PUP SEAL CCOLERS

9-10-P D7327033 1-2-25KPA32 PERICDIC TEST LOSS OF DIV I SERVICE HATER
CCNTACT 2T TO RHS PP SEAL CCOLERS
FAILS OPEN

9-10-P D7337033 1-2-2S5KPA32 PERIODIC TEST LOSS OF DIV I SERVICE HATER
CPERATOR ERROR TO RHS PUIP SEAL COOLERS

9-10-N ER387033 2SKP%S0V 78 COIL PERICDIC TEST LOSS OF DIV II SERVICE HATER
FAILS OPEN . TO RHS PUMP SEAL CCCLERS

9-10-N E4397033 F1-25KPB32 FUSE PERIODIC TEST LOSS OF DIV IX SERVICE WATER
FAILS OPEN TO RHS PUIP SEAL CCOLERS

9-10-N E4807033 LOSS OF PERIODIC TEST LOSS OF DIV II SERVICE HATER

9-10-V 2SCHxPHL 301B TO RHS PUII? SEAL COOLERS
CKT 27 (YELLOH) -

9-10-N EA317033 1-1-25KHPB32 PERIODIC TEST LOSS OF DIV XI SERVICE HATER
CONTACT 2T TO RHS PUNP SEAL CCOLERS
FAILS COPEN :

9-10-N E4827033 1-1-25KPB32 PERIODIC TEST L0SS OF DIV II SERVICE RATER
OPERATOR ERROR TO RHS PUMP SEAL COOLERS

9-10-V EQQ37033 25KPxS0V 7B COIL PERIODIC TEST LOSS OF DIV IXI SERVICE HATER
FAILS OPEN TO RHS PUNP SEAL COOLERS

9-10-V EQ857033 F2-2SiPB32 FUSE PERIODIC TEST LOSS OF DIV IXI SERVICE WATER
FAILS CPEN TO RHS PUMP SEAL COCLERS

9-10-V E4357033 1-2-25KPB32 PERIODIC TEST LOSS OF DIV IXI SERVICE HATER
CONTACT 2T TO RHS PUIP SEAL COOLERS
FAILS OPEN .
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363696 36 96 36 26 36 36 K 36 3 36 36 26 36 36 36 3 36 96 26 36 36 36 36 26 36 36 36 36 26 36 3 26 3 36 26 36 36 36 6 36 336 36 36 3 36 36 36 36 36 36 36 36 I6 36 36 96 36 2636 36 36 96 3 I3 I I 3K 36 236 36 36 36 36 36 36 36 3 36 36 26 316 3 3 I I M I 36 3 I I I 36 36 K I6 D 36 2 3 I 36 3¢ 36 3 3 3 I 36 I 6 I K 26 26 36 3 3¢ 2 36 3 36

FTSK
KK KWK K
9-10-V

9-10-LD

9-10-LD

®

9-10-LD
9-10-DS

9-10-DS

9-10-LF

9-10-DS

9-10-PA

9-10-PC

9-10-FG

9-10-LJ

9-10-EG

COMPONENT
IDENTIFIER
636 3 36 N N M XK K
E4867033
04387043

D4407083

04817043

Daé570583

D3697043

047070483
£1497043
E15170483

E1527083

E1767043

E1807043

E1817033

05587083

D5887083

COMPCHENT AND
FAILURE HODE
0 K 543 54 3436 34 3 M o

1-2-25HPB32
OPERATOR ERROR

3-1-2SHPA25 COIL
FAILS OPEN

F1-2SHPA25 FUSE
FAILS OPEN

LOSS OF 120V AC
25CHxPNL 101A
CKT#28

3-3-2SKPAR5 COIL
FAILS CPEN

2ShPxPSLX 140A
KC CONTACT
FAILS OPEN

F2-25RPARS
FUSE FAILS OPEN

3-1-25HPB25 COIL
FAILS OPEN

F1-2SKPB25 FUSE

" FAILS CPEN

LOSS OF 120V AC
25CHxPIL 301B
CKT %28

3-3-2SKRFB25 COIL
FAILS CPEN

2SHPXPSLX 1408
NC CONTACT
FAILS OPEN

£-285PB25
FUSE FAILS OREN

3-6-25HPARS
COIL ENERGIZED
BY A SHORT

3-6-25H0AG4
COIL ENERGIZED
BY A SHORT

HETHCD OF
FAILURE DETECTION
3636656 263636 36 36 3 M3 26 33 3 236 X 9 3
PERICDIC TEST
PERIODIC TEST
PERICDIC TEST

PERICDIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST
PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

- !

«EFFECT ON  SYSTEH OTHER  REMARHS

3636 26 3 1 36 36 36 26 36 76 26 36 I 6 33 66 3 26 206 3¢ 2 JE I I MM DI I T 3 3 D6 D I 3636 2 I W I I HE I 3¢ I D 3 W I 3 3 H ¢
LOSS OF DIV II SERVICE WATER

TO RHS FUNP SEAL COOLERS

2SHPXHOV 3A OPEN ’

254HPxHOV 3A OPEN

251PxHOV 3A OPEN

2SHPxHOV 19A OPEN

25HPxHOV 19A OPEN

25HPxHOV 19A OPEN
2SHPxMOV 38 CPEN
25HPxHOV 3B OPEN

25HP OV 3B CPEN

25KPx10V 19B OPEN

25KPxHOV 19B OPEN

2SHPxHOV 198 OPEN

LOSS OF DIV I SERVICE HATER
ISOLATION

LOSS OF DIV I SERVICE HATER
ISOLATION

¢
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63636 36 26 36 36 11V 26 36 96 6 36 26 96 36 36 36 26 36 36 96 36 36 3 J6 ¥ 3696 36 36 36 30336 36 I 36 I3 I I I I 3K 3 36 36 I 3 3 I 2 336 36 36 36 3 36 36 36 7 I 36 I 3 2 36 36 D I 3 36 3 36 3K 36 1 3 36 I3 36 36 36 36 96 36 I6 3 I 3K 26 3 I 36 36 H 3 1 36 36 2 I 6 3636 36 3 2 36 26 36 36 36 36 96 26 36 3 36 6 3¢ 3¢ 36 3¢ 3

FTSK

3% 3K 3 3 3%

9-10-PJ
9-10-FU
9-10-LQ
9-10-LQ
9-10-LQ
9-10-LR
9-10-LR

9-10-LR

9-10-LR
9-10-GD
9-10-GD
9-10-GD

9-10-J2Z

CRUPCNENT
IDENTIFIER
P69 363 34 ¢

E2727083
E3037083
D6837153
06837153
06857153
D4867153
D68727153

06887153

-

D6897153
EG017153
E4027153

E4037153

02207173

COHPONHENT AND
FAILURE LHODE

E 3333383233333 431

3-4-2SKPBI5
COIL ZHERGIZED
BY A SHORT

3-6-2SKhPBRY
COIL ENERGIZED
BY A SHORT

99-1X-2SKPARS
COIL EHERGIZED
BY A SHORT

94-1-2SHPAG3
ISCLATCR
FAILS SHORTED

99-1-2SKPNA6
ISCLATOR
FAILS SHORTED

62-2SKENY6
CONTACT 5
FAILS CLCSE

62-25HPHI6
COIL ENERGIZED
BY A SHORT

3778-18-1(1) COIL

ENERGIZED

3778-18-CD
HO CONTACT
FAILS CLOSE

99-2X-2SKPBI3
COIL ENTRGIZED
BY A SHORT

99-2-28KPB33
ISCLATOR FAILS
SHCRTED

99-2-251PN4S
ISCLATCR
FAILS SHORTED

3-8-25iPASG
COIL FAILS OPEN

HETHOD OF
FAILURE DETECTICN

EFFECT ON  SYSTEH OTHER  REHARKS

36 I3 33656 36D 269 IE I I IEIEIEMIENKIE 1 I 36 I W 3K 20K I IENE 6 IEIEIEHE I I I I I IEIEIEIE I I I I M NI IR I Y6 2 I 2 K K K ¢ 3

PERICDIC TEST
PERICDIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEéT
PERICDIC IEST
PERICDIC TEST

]

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

FERIODIC TEST

PERIODIC TEST

PERICDIC TEST

LOSS OF DIV XX SERVICE RATER
ISOLATION

LOSS OF DIV II SERVICE HATER
ISOLATICN

99-1X-2SHPA 43 CONTACT 2 CLOSE
99-1X-2SAPA &3 CONTACT 2 CLOSE
99-1X-25HPA 43 CONTACT 2 CLOSE
99~2X-2SHPB43 CONTACT 2 CLOSE

99-2X-25KPB43 CONTACT 2 CLOSE

99-2X-25KPBG3 CONTACT 2 CLOSE

99-2X-2SKPB43 CONTACT 2 CLOSE

99-2%-2SHPBY3 CONTACT 2 CLOSE

99-2X-2SHPB43 CONTACT 2 CLOSE
99-2X-25KPBY3 CONTACT 2 CLOSE

LOSS OF DIV I SERVICE HATER
TO RHS PLIP SEAL COCLERS

-
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FTSK

63 3 3 3 2

9-10-JZ
9-10-KH
2-10-LC
¢-10-DV
$-10-EL

9-10-JZ
9-10-KNW

$-10-EL

9-10-EL

9-10-EL

9-10-KJ

9-10-KJ

9-11-KJ

9-10-Kd
9-10-L2

9-10-LV

COMPOMENT
IDENTIFIER
2963 33 3 X 2

02217173

D2227173

D2237173

D2237171
62257171
02267172
D2747173

02757173

D2767173

D3707173
D4377173

Da927173

COMFOHENT AND
FAILURE HCDE
3 3K N2 MM A

52-2EN"111
COoNT LT 58
FA LS OPER

52-EGPX07
CONTACT 59
FAILS CPEN

5~-2ENSX10
CCNTACT 58
FALLS OPEN

JA-2SNPAYS
POSIN (VE FUSE
FAILS OPEN

3A-2SHPANGY
NEGATIVE FUSE
FAILS CPEN

LOSS OF
cBYSxPN. 201A
CKT NO % (GRZIEN)

3-7-2THRPAWG
COIL ENERGIZED
BY A SHIRT

4Y1-2ENSX04 COIL
ENERGIZED

GY1-2EHSX0%
CONTACT ?
FAILS CLOSE

3-5-25xPA4S COIL
FAILS OPEM

3-1-2SKPAGG COIL
FAILS OPEN

3-2-25hPAGG COIL
FAILS OPEN

HETHOD OF
FAILURE DETECTICR

EFFECT

ON  SYSTEM OTHER  REMARKS

323NN MM MMM MMM MMM MM DN MM HIH M N MMM MMM MM MM 2P 3 2 ¢ 36 2 36 3 36 36 36 36 36 36 36 36 36 36 3 3 36 36

PERIODIC TEST

«

PERICDIC TEST

PERIODIC TEST

ANNUNCIATED IN
CONTROL ROOH

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTRCL RCGCH

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

»

PERIODIC TEST

PERICDIC TEST

LOSS OF DIV
TO RHS PLMP

LOSS OF DIV
TO RHS PRIP

LOSS OF DIV
TO RHS PUMP

LOSS OF DIV

TO RHS PUMP

LOSS OF DIV
TO RHS FUIP

LOSS OF DIV
TO RHS PuMP

3-7-25KRPARG

3-7-25KPARG

3-7-2SKPASH

I SERVICE HATER
SEAL CCOOLERS

I SERVICE RATER
SEAL CCOLERS

I SERVICE RATER
SEAL CCOLERS

I SERVICE HATER

SEAL COOLERS

I SERVICE HATER
SEAL CCOLERS

I SERVICE HATER
SEAL COOLERS

CONTACT T2 CLOSE

CONTACT T2 CLOSE

CONTACT T2 CLOSE

25KHPxP1E TRAIN FAILS INOPERATIVE

2SKPxMOV 3A OPEN

25HPxHOV 92A OPEN
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3636 26 3696 26 36 36 36 36 36 36 36 36 26 26 36 36 36 3636 3 36 HE 36 363636 36 26 3 26 36 16 26 26 26 36 36 76 I JE I JE I 36 36 26 JE 36 3636 3 JEH I I 36 36 26 3 1 I 16 JE 6 36 HE I I HE I IE P62 36 36 26 3 IEIE 26 I3 363 36 3 36 3626 36 2 IEJE 3K 36 36 36 26 IE I I 26 36 26 3636 26 2 266 22 2 I 3 36 2 26 2626 26 23K 36 3 3¢

FISK  COMPONENT  COCMPONENT AND HETHOD OF EFFECT ON , SYSTEM OTHER  REMARKS
IDENTIFIER  FAILURE MODE FAILURE DETECTICH ‘
FEHAMMHI K MW 3636 3 2 3 3 6 3¢ 96 26 2 2 2 ¢ FIEHEH IO T I I DN I DT HIEHIEIMIE 6 FIEH I3 26 N T I FEIE I IEIEHEIE N HIE N MR NN I T T DI HEHEIEI FEIE I I I 2N I 3 23 3 3¢
9-10-SL  D5377173  3-3-25HPA3G COIL  PERIODIC TEST 2SiPXHOV A7A OPEN
FAILS OPEN -
9-10-LJ  D5597173  3-5-2SKPA4G PERIODIC TEST LOSS OF DIV I SERVICE HATER
COIL ENERGIZED X ISOLATION
) BY A SHCRT
9-10-E6  D5637173  52-2EGPX07 PERIODIC TEST NONE
CONTACT 60 .
FAILS CLOSE
9-10-EG  D5647173  52-2ENSX1l PERIODIC TEST NeNE
CONTACT 58 ] ]
FAILS CLOSE
9-10-EG  D5657173  52-2ENSX10 PERIODIC TEST NONE
CONTACT 58
FAILS CLOSE
9-10-MX D9207175  3-3-25IPBAG PERIODIC TEST LOSS OF DIV II SERVICE HATER .
COIL FAILS OPEN ] TO RHS PUIP SEAL COOLERS
9-10-MX  D9217173  52-2ENSY1l PERIODIC TEST LOSS OF DIV II SERVICE HATER
9-10-KT CONTACT 58 : TO RHS PUNP SEAL COOLERS
9-10-NZ FAILS OPEN
9-10-FK
9-10-PE
9-10-MX. D9227173  52-2EGPY0? PERIODIC TEST LOSS OF DIV II SERVICE HATER
9-10-NT CONTACT 60 TO RHS PUNP SEAL COOLERS
9-10-NZ FAILS OPEN
9-10-FK n . .
9-10-PE N
9-10-MX D9237173  52-2ENSY10 PERIODIC TEST LOSS OF DIV II SERVICE HATER
9-10-NT CONTACT 58 TO RHS PUIP SEAL COOLERS
9-10-NZ FAILS OPEN :
9-10-FK <
9-10-PE
9-10-PE  D9287171  3A-2SKPBGG ANNUNCIATED IN LOSS OF DIV II SERVICE HATER
POSITIVE FUSE CONTROL ROOHM TO RHS PUIP SEAL COOLERS .
FAILS OPEN » ]
9-10-PE  D9257171  3A-2SHPBAG ANNUNCIATED IN LOSS OF DIV II SERVICE HATER
NEGATIVE FUSE CONTROL ROOM T0 RHS PUMP SEAL COOLERS
FAILS OPEN
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FTSK COMPONENT

IDENTIFIER
WHIEIIIEMIE 3 I I I %
9-10-PE  D9267171
$-10-NF  D9767173
9-10-NF 09777173
9-10-NF  D9787173
9-10-NT  E0807173
9-10-NZ  E1487173
9-10-FK  E2037173
9-10-PE  E2397173
9-10-PH  E2737173
9-10-FU  E2777173
9-10-FU E2787173
9-10-FU E2797173

COMPONENT AND
FAILURE HODE
369636 3 26 206 30 130 06 W32

LOSS OF
2BYSxPNL 2018
CKT NO4 (YELLCH)

3-7-25HPBIG
COIL ENERGIZED
BY A SHORT

4Y1-2ENSY0R COIL
ENERGIZED

4Y1-2ENSY0R
CONTACT ?
FAILS CLOSE

3-5-25KFB48 COIL
FAILS COPEN

3-1-25KPB44 COIL
FAILS OPEN

3-2-25KHPBAG COIL
FAILS OPEN

3-3-25HPB44 COIL
FAILS OPEN

3-5-25HPB4G
COIL ENERGIZED
BY A SHORT

52-2EGPY07
CCHTACT 60
FAILS CLOSE

52-2ENSY11
CONTACT 58
FAILS CLOSE

52-2ENSY10
CONTACT 58
FAILS CLOSE

HETHOD OF
FAILURE DETECTION

EFFECT ON  SYSTEM OTHER  REMARKS

662606 36 36 3 I IEIEH NI I I NI IEIEDE  JEIE 236 36 26 IE 36 E 36 I I 36 36 23336 I I I I W IEI NI IEIEIE I IEIEIE I I I I I IEIE DI I I I H I KX K

ANNUNCIATED IN-
CONTROL ROCOM

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERICOIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

LOSS OF DIV IX SERVICE HATER
TO RHS PUMP SEAL COCLERS

3-7-25HPB4% CONTACT T2 CLOSE

3-7-25WPB4S CONTACT T2 CLOSE

3-7-2SHPB4S CONTACT T2 CLOSE

25HPxP1F TRAIN FAILS INOPERATIVE {
25KPxMOV 3B COPEN

2SHPxMOV 92B OPEN

2SHPxHOV 478 OPEN '

LOSS OF DIV II SERVICE RATER
ISOLATION
NONE

NONE

HONE

12 1A If2I FAILURE MODES AND EFFECTS ANALYSIS
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FTSK COMPONENT COMPONENT AND HETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS

IOENTIFIER FAILURE HODE FAILURE DETECTION ‘
FHHMRMNIM  MARMNMNNN MK MMM KM MK HH NN FNMHIEN AN HINKNHIH MMM FEIINIHN K I I K IEH MM WU NI NI MMM NIIIIEIII  HEIIEII N I N I I 2 I AN MW

12-1-C LOOBIAS3 ADS ACCUMULATOR PERIODIC TEST LOSS OF AIR SPLY TODIV I ADS ™~ "~ - - OO
CHECK VALVE ACCUMULATOR TANKS .
2IASXVG71 -
. FAILS CLOSED
12-1-C LOOSIASS ADS ACCUMULATOR PERIOCDIC TEST LOSS OF AIR SPLY TO DIV I ADS
CHECK VALVE ACCUMULATOR TANKS .
2IAS*V421
FAILS CLOSED
12-1-C LO06IASS ADA ACCUMULATOR PERIODIC TEST LOSS OF AIR SPLY TO DIV I ADS'
CHECK VALVE ACCUNULATCR TANKS
2IASXV43)
FAILS CLOSED
12-1-H LOO7IASS ADS ACCUMULATOR PERIODIC TEST LOSS OF AIR SPLY TO DIV II ADS
CHECK VALVE ACCUMULATOR TANKS
2IASXV526
FAILS CLOSED
12-1-H LOOBIASS ADS ACCUMULATOR PERIODIC TEST LOSS OF AIR SPLY TO DIV IX ADS
CHECK VALVE ACCUMULATCR TANKS
2IASKV571 .
FAILS CLOSED
LOO9IAS3 , ADS ACCUHULATOR PERIODIC TEST LOSS OF AIR SPLY TO DIV
CHECK VALVE ’ ACCUMULATOR TANKS
2IASxV581
FAILS CLOSED
LO10IASS 2IASXV448 PERIODIC TEST LOSS OF AIR SPLY TO D1V
INBOARD ISOL ACCUMULATOR TANKS
* CHK VALVE
FAILS CLOSED
LOX1IAS3 2IAS®SV19A DIV X PERIODIC TEST LOSS OF AIR SPLY TO DIV
ADS ACCUMULATOR ACCUMULATOR TANKS
RELIEF VLV
FAILS OPEN
LO12IAS3 2IASXV3T2 PERIODIC TEST LOSS OF AIR SPLY TO DIV
ADS ACCUHULATOR ACCUHMULATOR TANKS
CHK VALVE
FAILS OPEN
LO13IASS 2YIAS®SV20A DIV X PERIODIC TEST LOSS OF AIR SPLY TO DIV
ADS ACCUIIULATOR ACCUMULATOR TANKS
RELIEF VLV
FAILS OPEN
) {0P1]#L IFAILURE MODES AND EFFECTS ANALYSIS |
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FTSK CONPONENT COMPONENT AND HETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION .
SHOENNNNIN  FKMNHRUNNN  HHMHWNRNNRNK RN NN PN IENIE NN N MNININIIN  FHHIIINHIHNIINHINMI NN W I N MM MMNMMIMIE I 33336 36 96 6 36 3236 36 138 396 3 3¢
12-1-Y LO14IAS3 2IASxV449 PERIOBIC TEST LOSS OF AIR SPLY TO DIV IXI ADS

INSOARD ISOL ACCUHULATOR TARKS
CHK VALVE

FAILED CLOSED

12-1-Y LOISIAS3 2IASxS5V19B DIV I PERIODIC TEST LOSS OF AIR SPLY TO DIV II ADS
ADS ACCUMULATOR ACCUHULATOR TANKS
RELIEF VALVE
FAILS OPEN

12-1-Y LOY6IASS 2IAS%V3ITL PERIODIC TEST LOSS OF AIR SPLY TO DIV II ADS
ADS ACCUMULATOR ACCUMULATOR TANKS
CK VALVE
FAILS OPEN

12-1-Y LO17IAS3 2TASxSvV20B PERIODIC TEST LOSS OF AIR SPLY TO DIV II ADS
DIV II ADS ACC . ACCUNMULATOR TANKS
RELIEF VLV
FAILS OPEN.

) 12-1-B LO1BIAS3 2IASxV3g8 PERIOCDIC TEST NONE

INBOARD, ISOL
CHK VALVE
FAILS OPEN

12-1-B LO19IAS3 2IASxV449 PERIODIC TEST NONE
INBOARD 1ISOL
CHK VALVE .
FAILS OPEN

12-1-K L021IAS3 2IASxS0V16S PERIODIC TEST 2IASxS0V146G ADS AIR HDR A
FAILED OPEN DIV I OUTBOARD ISOL VALVE CPEN
HECHANICALLY . -

12-1-L LO32IAS3 2IASxS0V145 PERIODIC TEST 2IASXS0V165 ADS AIR HOR B

- FAILED OPEN DIV II OUTBOARD ISOL VALVE COPEN.

HECHANICALLY '

12-1-J LOG3IASS 2IASxS0V164 PERIODIC TEST 2IASKS0V1466 MSRV ACC INSTR
FAILED CPEN AIR HOR DIV I ISOL VALVE OPEN
HECHANICALLY

12-1-H LO53IAS3 2IASxS0V184 PERIODIC TEST 2IASxS50V184 MSRV ACC INSTR !
FAILED OPEN AIR HDR DIV I ISOL VALVE OPEN
HECHANICALLY .

12-1-G6 LOS2IASS 2IASxS0V183 PERIODIC TEST 2IASxSOV183 MSRV INST AIR
FAILS CPEN HOR B INBOARD ISOL VLV OPEN

HECHANICALLY
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FTSK

63636 3 3 3¢ 36 3%

12-1-D

12-1-F

12-1-E

12-1-D

12-1-€

12-1-6

12-1-F

12-1-2A

12-1-X

12-1-Y

12-1-Z

12-1-Z

COMPONENT
IDENTIFIER
336 236 363 36

L0671AS3

LO73IAS3

LO79IAS3

LOB5IAS3S

LO9CIASS

LO95IASS

L101IAS3

L121IAS3

L134IAS3

L137IAS3

L153IAS3

L1591IAS3

COHPOHENT AND
FAILURE HMODE
00K KRN K H

2IAS%S0V182
FAILS OPEN
MECHANICALLY

2IASxS0V185
FAILS OPEN
HECHANICALLY

2IAS5xS0V180
FAILS OPEN
HECHANICALLY

2IASx%S0V170
FAILS CPEN

MECHANICALLY .

2IAS%S0V1é8
FAILS OPEN

MECHANICALLY .

2IAS%SOV169
FAILS OPEN
HECHANICALLY

2IAS%S0V167
FAILS OPEH
MECHANICALLY

_2TASXS0V1é5
FAILS CLOSED
MECHANICALLY

2TASxS50V164
FAILS CLOSED
MECHANICALLY

2IAS%S0VX186
FAILS CLOSED
HECHANICALLY

2IASxS0VX181
FAILS CLOSED
MECHANICALLY

2IASxS0VY181
FAILS CLOSED
HECHANICALLY

.

METHOD OF
FAILURE DETECTION

EFFECT ON  SYSTEM OTHER  REMARKS

FHMMMNMMMMMK M MMMMNIINICIIN B I I NI 63K 36 396 96 9676 36 36 3 36 3636 36 96 36 26 36 366 6 6 HEIEIHETEIE = 963600 2630 26 2K 3676 36 96 36 H I FEH IO W N M2

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

2IASxS0V1682 MSRV INST AIR
HOR A INBOARD ISOL VLV OPEN

2IASxSOV185 INSTR AIR HOR A
DIV II INBOARD ISOL VALVE CPEN

2IAS*SOV180 INSTR AIR HDR B
DIV II INBOARD ISOL VALVE OPEN

2IAS%SOV170 MSRV INST AIR
HDR A OUTBOARD ISOL VLV OPEN

2IAS%S0V168 INSTR AIR HOR B
DIV I CUTBOARD ISOL VALVE OPEN

2IASxSOV169 MSRV INST AIR
HOR B OUTBOARD ISOL VLV OPEN

2IAS%SOV1E7 INSTR AIR HOR A
DIV I OUTEOARD ISOL VALVE OPEN

LOSS OF AIR SPLY TO DIV II ADS
ACCUMULATOR TANHS .

LOSS OF AIR SPLY TO DIV I ADS
ACCUMULATOR TANKS

2IAS»S0VX186 DIV IX HIGH FLORH
SUPPLY VALVE CLOSED

2IAS%S0VX181 DIV I HIGH FLOW
SUPPLY VALVE CLOSED

2IASxS0VY181 DIV I LOH FLOH
SUPPLY VALVE CLOSED
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FTSK  COMPOHENT  COMPONENT AND METHOD OF ~ EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER  FAILURE MODE FAILURE DETECTION
FIMMMMMM 3NN W NN 663K 3 3 9 3 I 26 36 N N ¥ 3 FEPEIEIEN NN INIEHNIEN DI NIEHIEIIE DI D060 36 36 06 36 36 3 36 26 20 36 36 6 36 36 36 30 36 96 36 3 36 36 36 36 6 3 36 36 6 36 )6 366 36 3E 3 36 36 3 3 36 2636 36 3 I 26 26 36 26 36 3 36 36 %6 26
12-1-Y  L165IAS3  2IASkSOVY186 PERIODIC TEST 2IASKSOVY186 DIV II LOH FLOH
FAILS CLOSED SUPPLY VALVE CLOSED
HECHANICALLY
12-1-AR  L173IAS3  2IAS%PSNX181 PERIODIC TEST 2IAS¥SOVX181 DIV I HIGH FLOR
. BI-STABLE FAILS SUPPLY VALVE CLOSED
ENERGIZED “
BY A SHORT
12-1-AR  L174IAS3  2IASwPSNL181 PERIODIC TEST 2TAS¥SOVX181 DIV I HIGH FLOH
- BI-STABLE FAILS SUPPLY VALVE CLOSED.
EMERGIZED
12-1-AS  L175IAS3  IASkPHRS181 " PERIODIC TEST LOSS OF AIR SPLY 7O DIV I ADS
- FAILS INDICATING - ACCUNULATOR TARKS
HIGH PRESSURE ‘
12-1-AS  L176IAS3  2IAS¥PT181 PERICDIC TEST LOSS OF AIR SPLY TO DIV I ADS
OUTPUT INDICATES ACCUMULATOR TARKS
HIGH PRESSURE .
12-1-AQ  L179IAS3  2IASwPSNX186 PERIODIC TEST 2IAS%SOVX186 DIV II HIGH FLOW
BI-STABLE SUPFLY VALVE CLOSED
ENERGIZED ]
BY A SHORT .
12-1-AQ  L180IAS3  2IASxPSNL186 PERIODIC TEST _ 2IASXSOVX186 DIV II HIGH FLOH
. BI-STABLE FAILS SUFPLY VALVE CLOSED
ENERGIZED
12-1-AT  L181JAS3  2IASxPKRS1E6 . PERIODIC TEST LOSS OF AIR SPLY TO DIV II ADS
FAILS INDICATING ACCUNULATOR TANKS
HIGH PRESSURE
12-1-AT  L182IAS3  2IASKPT186 PERICDIC TEST LOSS OF AIR SPLY TO DIV II ADS
QUTPUT INDICATES ACCUNULATOR TARKS
HIGH PRESSURE -
12-1-AS  L184IASS  2IAS¥PSNY161 PERIODIC TEST © 2IASKSOVY181 DIV I LOK FLOW .
BI-STABLE FAILS SUPPLY VALVE CLOSED
ENERGIZED
12-1-AS  L185IAS3  2IASxPSNH181 PERIODIC TEST 2IASXSOVY181 DIV I LOH FLOH
BI-STASLE FAILS SUPPLY VALVE CLOSED
ENERGIZED
12-1-AT  L187IAS3  2IAS¥PHRSY186 PERIODIC TEST 2IASKSOVY186 DIV II LOH FLOH
BI-STABLE FAILS SUPPLY VALVE CLOSED
ENERGIZED
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FTSK  COMPONENT  COMPONENT AND METHOD OF EFFECT ON  SYSTEM - OTHER  RENARKS
IDENTIFIER  FAILURE MODE FAILURE DETECTION . : ‘
FIHIEIIEIIEI  IEN I N3¢ t133313333323832333 K*****N***Ki****%******l E333333 2323333232223 3 3223823382223 3222 Rtttz iiiid s dlilgdy
12-1-AT L18BIAS3  2IASxPSNH186 PERIODIC TEST "2IASxSOVY186 DIV IX LOW FLOH ;
BI-STABLE FAILS SUPPLY VALVE CLOSED
ENERGIZED ,
12-1-H  L212IAS3  ADS ACCUMULATOR PERIODIC TEST LOSS OF AIR SPLY TO DIV II ADS
" CHECK VALVE ACCUMULATOR TANKS )
2IASXV546
FAILS CLOSED
) 12-1-@  L0207013  3X3-2IASA1L PERIODIC TEST 2IASKSOV16G ADS AIR HDR A
. CONTACT R2 DIV I CUTBOARD ISOL VALVE OPEN
, FAILS CLOSED :
12-1-Q@  L0227013  1BB-2IASAll - PERIODIC ‘TEST _ 2IASxSOV16G ADS AIR HOR A . ‘
OPERATOR ERROR DIV I OUTBOARD ISOL VALVE OPEN
12-1-Q  L0237013  1BB-2IASAll PERIODIC TEST 2IASkS0V164 ADS AIR HDR A
: CONTACT 2T DIV I OUTBOARD ISOL VALVE OPEN
FAILS CLOSED . . .
12-1-K  L0247013  2IASxSOV164 PERIODIC TEST 2IASxSOV164 ADS AIR HDR A
ENERGIZED DIV I OUTBOARD ISOL VALVE CPEN
BY A SHORT “r
12-1-K  L0257013  3-2IASAll SEAL-IN PERIODIC TEST 2IASxSOV164 ADS AIR HOR A
CONTACT T1 : DIV I OUTBOARD ISOL VALVE OPEN
FAILED CLOSED
12-1-K  L0267013  3-2TASAll PERICDIC TEST 2IASxSOV164 ADS AIR HOR A
RELAY ENERGIZED DIV I OUTBOARD. ISOL VALVE OPEN
BY SHORT - :
12-1-K  L0277013  1B-2IASAll PERIODIC TEST 2IAS*SOV16G ADS AIR HOR A
CONTACT 2B DIV I OUTBOARD ISOL VALVE OPEN
' FAILS CLOSED : :
12-1-K 10287013  1B-2IASA1l ° PERIODIC TEST 2IAS%S0V164 ADS AIR HODR A
CPERATOR ERROR DIV.I OUTBOARD ISCL VALVE OPEN
12-1-Q@  L0297013  3A-23-2ISCA02 -PERIODIC TEST 2IASXSOV16G ADS AIR HDR A
. CONTACT T1 DIV I OUTBOARD ISOL VALVE OPEN

FAILS CLOSED

12-1-@ L0307011 2A-23-2ISCA02 ANNUNCIATED IN 2IASxS0V1é66 MSRV ACC INSTR
12-1-S RELAY ENERGIZED CONTROL ROOM AIR HOR DIV I ISOL VALVE OPEN
12-1-S L0327013 3X3-2IASALL PERIODIC TEST 2IASxS0V166 HSRV ACC INSTR

CONTACT R3 * AIR HDR DIV I ISOL VALVE OPEN
FAILS CLOSED h
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FISK  COMPONENT  COMPONENT AND METHOD OF EFFECT ON  SYSTEN OTHER  REMARKS
IDENTIFIER  FAILURE MODE FAILURE DETECTION
FHIEIEIIENIE 3639 3 3 36 36 3¢ FEIEIEIE 26 3 3K I I I I KK FEIEIEIE I HIIEHMIMMMIMIMIEUMIEIIE I NI I DI IEIE I ]I 3636 369636 36 JE I I M I I MM IEIE I 36 360636 3 36 36 36 36 36 36 36 336 36 36 3 36 36 36 36 36 2 3 3¢
12-1-S  L04G7013  1CC-2IASALl PERIODIC TEST 2IASXSOV166 MSRV ACC INSTR
OPERATOR ERROR AIR HDR DIV I ISOL VALVE OPEN
12-1-5  LO457013  1CC-2IASAlL PERIODIC TEST 2TASKSOV166 NSRV ACC' INSTR
- CONTACT 2T ‘ AIR HDR DIV I ISOL VALVE OPEN .
- FAILS CLOSED ) : 7 ]
12-1-J  LO467013  2IASkSOV166 PERIODIC TEST ' 2TAS¥SOV166 MSRV ACC INSTR
ENERGIZED AIR HDR DIV I ISOL VALVE OPEN
BY A SHORT
12-1-J  L0477013  3X-2IASAll PERIODIC TEST 2IASXSOV166 MSRV ACC INSTR
: SEAL-IN AIR HDR DIV I ISOL VALVE OPEN
CONTACT T1
FAILED CLOSED . .
12-1-J  LOGBT013  3X-2IASAll " PERIODIC TEST 2IASXSOV166 MSRV ACC INSTR )
RELAY ENERGIZED AIR HOR DIV I ISOL VALVE OPEN
BY SHORT .
12-1-J  L0397013  1C-2TASALL PERIODIC TEST 2IASXSOV166 MSRV ACC INSTR

SEAL-IN AIR HOR DIV I ISOL VALVE OPEN
CONTACT 2B -
FAILS CLOSED

12-1-J L0507013 1C-2IASA11 PERICDIC TEST 2IAS%S0V166 MSRV ACC INSTR

OPERATOR ERROR AIR HDR DIV I ISOL VALVE OPEN
. 12-1-5 L0517013 3A-23-21ISCA02 PERIODIC TEST 2TASxSOV1466 MSRV ACC INSTR
CONTACT T2 4 AIR HOR DIV I ISOL VALVE OPEN
' FAILS CLOSED ’
12-1-H L0567013 ZIAS*SOVISQ PERICDIC TEST 2IAS%50V184 MSRV ACC INSTR
ENERGIZED . AIR HDR DIV I ISOL:VALVE OPEN
BY A SHORT )

. 12-1-AK  L1157012 LOSS OF BUS A INDICATING LIGHT 2IASxSOV146 MSRV ACC INSTR
12-1-X 25CHxPNL102A IN CONTROL ROOM AIR HDR DIV I ISOL VALVE OPEN
12-1-AC 120VAC DIV I
12-1-AB CONT PHR
12-1-X L1357013 2IASx50V164 PERIODIC TEST LOSS OF AIR SPLY TO DIV I ADS

SOLENOID ACCUNULATOR TANKS
FAILED OPEN )
12-1-X L1367012 © F2-2IASAll INDICATING LIGHT LOSS OF AIR SPLY TO DIV I ADS
3A FUSE IN CONTROL ROOM. ACCUHULATOR. TANKS
FAILS OPEN
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FYSK  COMPONENT  COMPONENT AND HETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER,  FAILURE MODE FAILURE DETECTION : ' o .
FEHHIEIEIN ] DI N W I W FEIE I IE 3 I B ;I K N WM O U DN NI MK UM NI IEN DN NI 26NN WD I NIEIEF UMM III MM I IR D6 0 I3 P2 I 6 3 969 96 36 3 0 3
12-1-AN  L1377023  3-2IASAll PERICDIC TEST LOSS OF AIR SPLY TO DIV I ADS
RELAY COIL ACCUMULATOR TANKS
FAILS CPEN
12-1-AN  L1387013  3-2IASAIY" PERIODIC TEST LOSS OF AIR SPLY TO DIV I ADS
CONTACT T1 ACCUMULATOR TANKS
FAILS OPEN
12-1-AN  L1397023  1B-2IASA1Y PERIODIC TEST LOSS OF AIR SPLY TO DIV I ADS
OPERATOR ERROR ACCUNULATCR TANKS
12-1-AN  L1507013  1B-2IASALL PERIODIC TEST LOSS OF AIR SPLY TO DIV I ADS
CONTACT 1T ACCUHULATOR TANKS
FAILS OPEN
12-1-AP  L1817013  3X3-2IASA1L PERICOIC TEST LOSS OF AIR SPLY TO DIV I ADS
RELAY COIL : ACCUNULATOR TANKS
ENERGIZED -
BY SHORT CKT
12-1-AP  L1627013  1J-2IASAll PERIODIC TEST LOSS OF AIR SPLY TO DIV I ADS
CONTACT A ACCUMULATOR TANKS
FAILED CLOSE
12-1-AN  L1437013  1B-2IASAll PERIQDIC TEST LOSS OF AIR SPLY TO DIV I ADS
CCHTACT 2B ACCUHULATOR TANKS
FAILS OPEM .
12-1-AN  L1447013  1BB-2IASAlL PERIODIC TEST LOSS OF AIR SPLY TO DIV I ADS
: CONTACT 2T ACCUMULATOR TANKS
FAILS OPEN
12-1-AN ° L1457013 - 1BB-2IASAl PERIODIC TEST LOSS OF AIR SPLY TO DIV I ADS
: OPERATOR ERROR ACCUMULATOR TANKS
12-1-AP  L1367013  3X3-2IASAL PERIODIC TEST LOSS OF AIR SPLY TO DIV I ADS
CCNTACT R2 ACCUHULATOR TANKS ‘
FAILS OPEN
12-1°D  L0867022  ZIAS»SOV170 INDICATING LIGHT 2IASKSOV170 MSRV INST AIR
CLOSES THEN OPENS  IN CONTROL ROOM HOR A OUTBOARD ISCL VLV OPEN
INADVERTENTLY
12-1-AF  L0877023  3A-23-2ISCA02 PERIODIC TEST 2IASXSOV170 MSRV INST AIR
CONTACT T4 HOR A CUTBOARD ISOL VLV OPEN

FAILS CLOSED

1021/ |FAILURE NODES AND EFFECTS ANALYSIS |
124 | INSTRUMENT AIR SYSTEM =

11

1 J.0.12177 _ FHEA-12-1 sS4 71

———
n
==




*§¥*K***********¥*¥****¥*¥¥K***¥*!*****K******************X*******¥¥***!¥N**K*¥N¥*%**!i***¥¥¥****x*********&¥‘*3*%**!***%****9******

FTSK
K HNK R

12-1-AF
12-1-N
12-1-P
12-1-V

12-1-AF

12-1-E

12-1-N

12-1-N

12-1-N

12-1-6

12-1-P

12-1-P

12-1-P

12-1-F

12-1-F

CCHPONENT
IDENTIFIER
HANNNNNR

L08687023

L0897023

L0917022

L0927023

L0937023

L0937023

L0967022

a

L0977023

L0997023

L1007623

L1027022

L1037023

COMPONENT AND
FAILURE HODE
FHM KN NHRERANNN U

3A-24-21SCA02
RELAY EHERGIZED

3X8-2IASAL1
CCNTACT R3
FAILS CLOSED

2IASxS0V148
CLOSES THEN OPENS
INADVERTENTLY

2IASxkSOV148
ENERGIZED
BY A SHORT

3A-24-215CA02
CONTACT T3
FAILS OPEN

3X4-2IASA11
CCNTACT R2
FAILS CLOSED

2IASxS0V165
CLOSES THEN OPENS
INADVERTENTLY

2IAS%S0V169
ERERGIZED
BY A SHORT

3A-28-215CA02
CONTACT T2
FAILS CLOSED

3X4-2IASA11
CONTACT Rl
FAILS CLOSED

2TASxSOV1ET
CLOSES THEN OPENS
INADVERTENTLY

2IAS%SOV167
ENERGIZED
BY A SHCORT

METHOD OF

FAILURE DETECTICN

EFFECT ON  SYSTEM

OTHER

REMARKS

3696963636 I I F MM ANIWMNIMIIE MMM FEIE I H I 262922 IEIEIEM M NN HIEEINIMIEIEIIEM I I DI I I I I I 3 I I 3 I I I IE K 3 2 3¢ 36

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOH

PERIODIC TEST

"PERIODIC TEST

PERIODIC TEST
INDICATING LIGHT
IN CONTRCL ROOM

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOH

PERIODIC TEST

2IASxS0V147 INSTR AIR HOR A
DIV I OUTBOARD ISOL VALVE CPEN

~

2IASxSOV170 HSRV INST AIR
HOR A OUTBOARD ISOL VLV OPEN

2IAS%S0V168 INSTR AIR HDR B
DIV I QUTBOARD ISOL VALVE OPEN

2IAS%S0V168 INSTR RIR HDR B
DIV I OCUTEOARD ISOL VALVE OPEN

2IASxS0V168 INSTR AIR HOR B
DIV I OUTBOARD ISOL VALVE OPE!

2IASxS0V168 INSTR AIR HDR B
DIV I OUTBOARD ISOL VALVE OPEN

2IAS%50V1469 HSRV INST AIR
HDR B OUTBOARD ISOL VLV OPEN

2IAS%S0V149 HSRV INST AIR
HDR B OUTBOARD ISOL VLV OPEN

2YASxS0V149 MSRV INST AIR
HDR B OUTBOARD ISOL VLV OPEN

ZIA5¥SOV16§ MSRV INST AIR
HDR B OUTBOARD ISOL VLV CPEN

2IASxSOV167 INSTR AIR HOR A -
DIV I OUTBOARD ISOL VALVE OPEN

-

2IASxSOV167 INSTR AIR HOR A
DIV I OUTBOARD ISOL VALVE OPEN

3
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FTSK
N 3%
12-1-V
12-1-V
12-1-V
312-1-AF

12-1-R

12-1-R

12-1-R
lz-i-L
12-1-L
12-1-L
12-1-L

12-1-L

12-1-R

CCHPONENT

IDENTIFIER

9NN HNKH X%

L1037023
L1057023
L1067023
L2117022
L0317B33

L0337033

L0337033

L0357033
L0367033
L0377033
L0387033

L0397033

L0407033

COMPONHENT AND
FATLURE HODE

I3 36 26 3 2 K I 26 6 36 3¢ 3 3¢ 2 3¢

3X3-2IASA11
RELAY COIL
FAILS OPEN

JA-24-21ISCA02
CONTACT T}
FAILS CLOSED

3X3-2IASA11
CCHTACT R&

° FAILS CLOSED

2IASxS0V170
ENERGIZED
BY A SHORT

3X1-2TASB11
CONTACT R1
FAILS CLOSED

1AA-2IASB11
CPERATOR ERROR

1EB-2IASB1l1
CONTACT 2B
FAILS CLOSED

2IASxS0V165

-ENERGIZED

BY A SHCRT .

3-2IASB11 SEAL-IN

CONTACT T1
FAILED CLOSE

3-2IASB11
RELAY ENERGIZED
BY SHCRT

1A-2IASB11
CONTACT 2B
FAILS CLOSED

1A-2IASB11
OPERATOR ERROR

3B8-23-2IASB02
CONTACT T1
FAILS CLOSED

HETHCD OF

FAILURE DETECTICN

EFFECT ~ON

a

SYSTEN

-

OTHER  REMARKS

36 36 36 36 3 B IE I 3K I N I I N K] K I 3 6 K***********¥¥¥§¥X¥*¥¥K**K***h****** ¥¥¥**¥§¥***¥*¥¥***l*¥¥**¥*

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN CONTROL RCO!
PERIODIC TEST

PERIODIC TEST

PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERIOOIC TEST

a = >

2IASxS0V166 HSRV ACC INSTR
AIR HOR DIV I ISCL VALVE OPEN

L

QIASKSOV1S7 INSTR AIR HDR A

DIV I OUTBOARD ISOL

VALVE OPEN

2IAS%S0V167 INSTR AIR HDR A
DIV I QUTBOARD ISOL VALVE CPER

.

.-

2IAS%SOV170 MSRV INST AIR
HOR A QUTBOARD ISOL VLV CPEN

-«

2IAS%S0V145 ADS
DIV I OUTEOARD

2IASxSOV145 ADS
DIV II OUTBOARD

2IJASxSOV145 ADS
DIV II OQUTEBOARD

2IASxSOV165 ADS
DIV II OUTBOARD

2IASxS0V1é5 ADS
DIV IXI CUTEBOARD

2IAS¥SOV145 ADS
DIV II OUTBOARD

2IASxS0V1465 ADS
DIV IXI QUTEOARD

2IAS%S0V165 ADS
DIV II CUTECARD

2IASxSO0V165 ADS
DIV II OUTBOARD

AIR HDR B -
ISCL VALVE OPEN

AIR HDR B
ISOL VALVE OPEN
AIR HOR B
ISOL VALVE OPEN

AIR HOR B
ISOL VALVE OPEN

AIR HOR B
ISCL VALVE CPEN

AIR HDR B
ISOL VALVE OPEN

AIR HOR B
ISOL VALVE OPEN

AIR HOR B
ISOL VALVE OPEN

AIR HOR B
ISOL VALVE OPEN
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FTSK COMPONMENT COMPCHENT AND HETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FATLURE HODE FAILURE DETECTION

UMMM N MNUXHR

F 3636 36 36 36 3% 96 56 36 1 56 3 % %9

NI WX NI NN IEH MM I I I I IEIEIIE I I 96 26 36 96 36 I WM UM IEHIWH MMM 3936 3696 36 96 76 36 36 36 36 3¢ 36 36 ¢ 36 36 3 3 3 3 3 X

.

12-1-R  L0417033  3A-23-2IASCBO2 PERIODIC TEST 2TASXSOV184 MSRV ACC INSTR
12-1-T RELAY ENERGIZED : AIR HOR DIV I ISOL VALVE OPEN
12-1-H
12-1-T  LO527033  3X1-2IASB11 PERIODIC TEST 2IAS¥SOV184 MSRV ACC INSTR
CONTACT T2 AIR HOR DIV I ISOL VALVE CPREN
FAILS CLOSED ’
12-1-T  LO547033  1BB-2IASS11 ' PERIODIC TEST 2IASxSOV18% MSRV ACC INSTR
OPERATOR ERROR AIR HOR DIV I ISOL VALVE OPEN
12-1-T  L0557033  1BB-2IASBI1 PERIODIC TEST 2IASxSOV164 MSRV ACC INSTR
CONTACT 2B AIR HDR DIV I ISOL VALVE OPEN
‘ FAILS CLOSED 7
12-1-H  L0577033  3X-2IASB11 PERICDIC TEST 2IASXSOV184 MSRV ACC INSTR
SEAL-IN AIR HDR DIV I ISOL VALVE OPEN
CONTACT T1- )
FAILED CLOSED
12-1-H  L0587033  3X-2IASBIl PERIODIC TEST 2IASxSOV184 HSRV ACC INSTR
RELAY ENERGIZED AIR HDR DIV I ISOL VALVE OPEN
BY SHORT . )
12-1-H  _L0597033  1B-2IASB11 PERIODIC TEST 2IASxSOV184 NSRV ACC INSTR
CONTACT 2B - AIR HDR DIV I ISOL VALVE OPEN
FAILS CLOSED
12-1-H  L0607033  1B-2IASB1l PERIODIC TEST 2IASXSOV183 MSRV ACC INSTR
: OFERATOR ERROR AIR HOR DIV I ISOL VALVE OPEN
12-1-T  LO0617033  3B-23-21SCEOZ PERIODIC TEST 2IASxSOV184 MSRV ACC INSTR
* CONTACT T2 AIR HDR DIV I ISOL VALVE OPEN
FAILS CLOSED ' .
12-1-6  L0637032  2IASXSOV183 INDICATING LIGHT 2IASxSOV183 MSRV INST AIR
CLOSES THEN OPENS  IN CONTROL ROOM HDR B INSOARD ISOL VLV OPEN
INADVERTENTLY
12-1-H  L0647033  2IASkSOV183 PERIODIC TEST 2IAS%SOV183 MSRV INST AIR
- ENERGIZED HOR B INBOARD ISOL VLV OFEN
BY A SHORT o .
12-1-M  L0657033  3B-23-2ISCB02 PERIODIC TEST 2IASxS0V183 MSRV INST AIR
CONTACT T1 - HDR B INBOARD ISOL VLV CPEN
FAILS CLOSED - “ -
12-1-M  LO0667033  3X1-2IASB11 PERICDIC TEST 2IASxSOV183 HSRV INST AIR

CONTACT R4
FAILS CLOSED

HOR B INBOARD ISOL VLV OPEN

.
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FTSK
I 2K K

12-1-A6

12-1-AH
12-1-AA
12-1-AD
12-1-AE

12-1-AA
12-1-AA
12-1-AL
‘12-1-8L
12-1-AL
12-1:AL

12-1-a4

12-1-AH4
12-1-AL

12-1-AL

CONPOUENT
IDENTIFIER
K36 2N

L0727033

L1087032

COMPONENT AND
FAILURE HODE

296 3 6 D6 3 I 36 6 3¢ 36 3 3¢ 23 2

3¥2-21IAS511
CONTACT R2

- FAILS CLOSED

LOSS OF BUS B
2SCH¥PNL302B
120VAC D1V II

CONT PHR

L1227032
Li2370;2
11247033
L1257033

L1267033

L1277033

L1287033

11297033
L1307033

L1317033

2IASxS0V16S
SCLENOID
FAILED CPEN

F1-2IASB01
3A FUSE
FAILS CPEN

3-2IAS511
RELAY COIL
FAILS CPEN

3-21ASB11
CONTACT T1
FAILS OPEN

1A-2IASB1l1
OFERATOR ERROR

1A-21ASB11
CONTACT 1T
FAILS OPEN

3X1-2IASB11
RELAY COIL
ERERGIZED

BY SHORT CKT

1G6-2IASB11
CONTACT A
FAILED CLOSED

1A-2IASBl1Y"
CONTACT 2B

‘FAILS OPEN

1AA-2IASB11
CONTACT 2B
FRILS OPEN

************X*K****N***NX*X*X***********I***N**!¥¥***X************!&*X**!i!********¥X¥¥§!XIX**xl**X*X******X¥N¥¥&****3!*************

METHOD OF
FAILURE DETECTION

6006323362 HE I I DI I 2N 233 I I IEIEIEI I K3 269 I 96 96 996 96 36 26 36 96 6 3¢ ***K*K“*N*K*N*K*!X*i******

PERIODIC TEST

INDICATING LIGHT
IN COMTROL ROOM

INDICATING LIGHT
IN CONTROL ROOM

INDICATING LIGHT
IN CONTROL ROON
PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

EFFECT

2IASKSOV182

ON  SYSTEM

HSRV INST AIR

HOR A INSOARD ISOL VLV OPEN

2IASxS0V1Es

HSRV ACC INSTR

AIR HOR DIV I ISOL VALVE OPEN

LOSS OF AIR
ACCUNULATOR

LOSS CF AIR
ACCUMULATOR

LOSS OF AIR
ACCUIULATOR

LOSS OF AIR
ACCUMULATCR

LOSS OF AIR
ACCUNULATOR
LOSS OF AIR
ACCUNULATOR

LOSS OF AIR
ACCUNULATOR

LOSS OF AIR
ACCUHULATOR

LOSS OF AIR
ACCUHULATOR

LOSS OF AIR
ACCUNULATOR

SPLY TO DIV II
TANKS

SPLY 70 DIV IIX
TANKS

SPLY 7O DIV II
TANKS

SPLY YO DIV II
TANKS

SPLY TO DIV 1I
TANKS

SPLY TO DIV II
TANKS

v

SPLY TO DIV XX
TARKS

SPLY TO DIV II
TANKS

SPLY TO DIV II
TANKS

a

SPLY TO DIV II
TANKS .

ADS

ADS

ADS

ADS

ADS

ADS

ADS

ADS

ADS

ADS

1

2
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FTSK COMPONENT CQIMPONENT AND HMETHOD OF EFFECT ON  SYSTEM . OTHER  RENARKS
IDENTIFIER FAILURE HODE FAILURE DETECTION . , .

HUNIMMHFE  HNHNKHMNN  HREUNUNNNERN AW NN UMNUINMNUICOHNNIAMNN  WHENNIOHNN KA HH NN NI INNIOEMMNNN  J I H WU K6 3 36 3363 N

12-1-AL  L1327033 1AA-2IASS11 PERIODIC TEST LOSS OF AIR SPLY TO DIV II ADS
CPERATCR ERROR ACCUNULATOR TANKS
12-1-AH  L1337033 3X1-2IASB11 PERIODIC TEST LOSS OF AIR SPLY TO DIV II ADS
CONTACT R1 ACCUNULATOR TANKS
FAILED OPEN .
12-1-D  L06870G2 2IASXSOV182 INDICATING LIGHT 2IASKS0V182 MSRV INST AIR
CLOSES THEN OPENS IN CONTROL RCOM HDR A INSCARD ISOL VLV CPEN
. INADVERTENTLY
12-1-AG  L0697043 2IAS¥SOV182Z . PERIODIC TEST 2IAS¥SOV182 MSRV INST AIR
ENERSIZED HDR_ A INBOARD ISOL VLV OPEN
BY A SHCRT .
12-1-AJ L0707083 3B-28-21SCB02 PERIODIC TEST 2IASxSOV185 INSTR AIR HOR A
CCNTACT T4 DIV II INSOARD ISOL VALVE OPEN
FAILS CLOSED
12-1-AJ L0O717043 3B-24-215CE02 PERIODIC TEST 21AS%S0V180 INSTR AIR HOR B
12-1-U RELAY EMERGIZED DIV II INSOARD ISOL VALVE OPEN
12-1-F  L0737042 2IAS*S0V185 INDICATING LIGHT 2YAS%SOV185 INSTR AIR HOR A
CLOSES THEN OPENS  IN COHTROL RCOM DIV II INSOARD ISOL VALVE OREN
IHADVERTEHTLY
12-1-F  L0757043 2IASxSOV185 PERIODIC TEST 2IASXSOV185 INSTR AIR HDR A
. ENERGIZED DIV II INSOARD ISOL VALVE OPEN
BY A SHORT
12-1-AH L0767043 3X2-2IASS11 PERIODIC TEST 2IAS%S0V182 MSRV INST AIR
RELAY COIL HOR A INSOARD ISOL VLV CPEN
FAILS OPEN
12-1-AJ LO777043  3B-24-2ISCB02 PERIODIC TEST 2IASxSOV185 INSTR AIR HOR A
CONTACT T3 DIV II INBOARD ISOL VALVE OPEN
FAILS CLOSED
12-1-AJ L0787043 3X2-2IASBI1l PERIODIC TEST 2IASxSOV185 INSTR AIR HOR A .
CONTACT R1- DIV XI INBOARD ISOL VALVE OPEN
FAILS CLOSED
12-1-E  L0807042 2IASXS0V180 INDICATING LIGHT 2IAS¥50V180 INSTR AIR HOR B
CLOSES THEN OPENS  IN CONTROL ROOM DIV II INBOARD ISOL VALVE OPEN
INADVERTENTLY
12-1-E  L0817043 2IASXSOV180 PERIODIC TEST 2IAS»SOV180 INSTR AIR HOR B
ENERGIZED DIV II INSOARD ISCL VALVE OPEN
BY A SHORT !
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FAILS OPEN

FTSK COMPONRENT COMPONENT AND HETHOD CF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE HODE FAILURE DETECTION . " . N
MM 2] IN KW 636 3E 36 36 38 36 263 36 36 3 36 3¢ 3¢ 3¢ 363636 I 36 36 3 36 37 6 IEJE I 26T IE DI IEHEIIEIIE 33636 K I I3 W IE FE I I IE I I U I WK IE L W N W I I K ﬂ*¥X§¥*¥¥¥*¥¥¥¥§¥*X**K*¥l*
12-1-U L0827043 3X1-2IASBll PERICDIC TEST 2IAS®SOV183 MSRV ACC INSTR
RELAY COIL AIR HOR DIV I ISCL VALVE CPEN
FAILS OPEN
12-1-V L0837033 38-24-215CB02 PERIODIC TEST 2IAS%S0V180 INSTR AIR HOR B
CONTACT T2 DIV II IHSOARD ISOL VALVE CPREN
’ " FAILS" CLOSED ) s
12-1-U L0837043 IX1-2IASB11 PERIODIC TEST 2IAS%S0V180 INSTR AIR HDR B
) . . CCHTACT R4 . "DIV II INDOARD ISOL VALVE OPEN
FAILS CLOSED
12-1-AK L0987073 3X4-2TASALL - PERIODIC TEST 2IASxSOV168 INSTR AIR HODR B
. : RELAY COIL i DIV I OUTB0ARD ISOL VALVE OPEN - .
FAILS OPEN
12-1-AK  L1187073  1J-2IASAll PERIODIC TEST 2IASxS50V1E6 MSRV ACC INSTR .
CCHTACT B : § AIR HDR DIV I ISOL VALVE OPER ’
FAILS OPEN
12-1-AK  L1147073 F12-2IAS11 PERIODIC TEST 2IAS%xS0V1é6 HSRV ACC INSTR
- 3A.FUSE . AIR HDR DIV I ISOL VALVE OPEN
FAILS OPEN
12-1-AK  L1177073 1J-2IAS5A11 PERICDIC TEST 2IASKSOV166 MSRV ACC INSTR
T ‘OPERATOR ERROR v AIR HDR DIV I ISOL VALVE OPEN
12-1-AK " L1187073 1J-2IASA11 PERIODIC TEST 2IAS%50V164 MSRV ACC INSTR
' OPERATOR ERRCR . . - AIR HDR DIV I ISQL VALVE OPEN
12-1-AK  L1197073 3X5-2IA5A11 PERIOBIC TEST 2IASXS0V166 MSRV ACC INSTR
CCHTACT T8 AIR HDR DIV I ISOL VALVE OPEN
FAILS-OPEN .
12-1-AK  L12067073 3¥5-2IASA11 RELAY PERIODIC TESY 2IASxS0V166 MSRV ACC INSTR
FAILS OPEN AIR HOR DIV I ISOL VALVE OPEN
12-1-AH  L1077083 1G-2IASBl1l PERIODIC TEST 2IAS¥S0V183 NSRV ACC INSTR
CONTACT B AIR HDR DIV I ISOL VALVE GPEN
FAILS OPEN
12-1-AH  L1097083 Fé-ZIASBll PERIODIC TEST 2IAS%50V183 HSRV ACC INSTR °
3A FUSE . AIR HDR DIV I ISCL VALVE OPEN
- “FAILS OPEN - -
12-1-AH  L1107083 1G-2IAS511 PERIODIC TEST <IASx50V184 MSRV ACC INSTR
CCNTACT A AIR HDR BIV

I IS0L VALVE OPER
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36 2636 3636 36 36 K HE I 366 6 26 FEIEH N IE I 6 3366 269636 3 2 3638 3696363 336 2636 3 96 3 2 1 3 3 6 3 36 3 236 26 33 96 36 36 6 6.6 36 36 36 3 6 2 3¢
COMPONENT AND

FTSK

9636 36 3 3 3 3 3¢

12-1-AH

12-1-AH

12-1-AH

12-1-AD

12-1-AD

12-1-AD

12-1-AD

12-1-AD

12-1-AC

12-1-AC

12-1-AC

12-1-AC

12-1-AC

COMPONENT
IDENTIFIER
FHHHRHNK K

L1117083

L1127083

®

L1137083

L1487093
L1497093
L1507093

L1517093

L1527093
L15Q1093
L1557093
Li56?093

L1577093

'L1587093

FAILURE MCDE

969636 36 36 36 36 3¢ 3 36 3¢ 3 3¢ 3% ¥ %

1G-2IASB1l
OPERATOR ERROR

3X2-2IA5B11
CONTACT T4
FAILS OPEN

3X2-2IASB11 RELAY

FAILS OPEN

2IASxSOVX186
SOLENOID COIL
FAILED OPEN

F7-2IAS517
3A FUSE
FAILS OPEN

1J-21A5317
CONTACT 3T
FAILS OPEN

1J-2IASB17
OPERATOR ERROR

1J-2IASB17
CONTACT 2T
FAILS CPEN

2IASxS50VX181
SOLENOID COIL
FAILED OPEN

F6-2IASAL7
3A FUSE
FAILS CPEN

1A-2IASA17
CONTACT 3T
FAILS OPEN

1A-2TASALY7
OPERATOR ERROR

1A-2IASA17
CONTACT 2T
FAILS OPEN

HETHOD OF
FAILURE DETECTION .
BN HNWIUMNIN MMM MM HMINH MMM I MM K I HHIIINNTIENIE 36333 23 3] I 2636 3636 9656 36 336 93 2

PERIODIC

PERIODIC

PERIODIC

PERIODIC
PERIODIC
PERIODIC

PERIODIC
PERICDIC
PERIODIC
PERIODIC

PERIODIC

PERIODIC

PERIODIC

TEST

TEST

TEST

TEST
TEST
TEST

TEST

TEST
TEST
TEST

TEST

TEST

TEST

EFFECT

ON  SYSTEM

2IASKS0OV184 HSRV ACC INSTR
AIR HOR DIV I ISOL VALVE OPEN

2IAS%S0V184 MSRV ACC INSTR
AIR HDR-DIV I ISOL VALVE OPEN

2IASxS0V184 HSRV ACC INSTR
AIR HOR DIV X ISOL VALVE OPEN

2IAS%S50VX186
SUPPLY VALVE

2IASxSOVX186
SUPPLY VALVE

2IAS%S0VX186
SUPPLY VALVE

2IAS%S0VX186
SUPFLY VALVE
QIAS*SOVX186
SUPPLY VALVE

2IASxS0VX181
SUPPLY VALVE

2IAS»¥SOVX181
SUPPLY VALVE

2IAS»S0VX181
SUPPLY VALVE

2IASXSOVX181
SUPPLY VALVE

2IAS*S0VX181
SUPFLY VALVE

DIV II HIGH FLOH
CLOSED

DIV IX HIGH FLOR
CLOSED ~ :

DIV II HIGH FLOW
CLOSED :

DIV II HIGH FLOH
CLOSED
DIV II HIGH FLOW
CLOSED

OIV I HIGH FLOR
CLOSED

DIV I HIGH FLOH
CLOSED

DIV I HIGH FLOW
CLOSED

DIV I HIGH FLOH
CLOSED

DIV I HIGH FLOH
CLOSED

[~

11
1 )% J.0.12177

FEE 30 336 36 36 36 3 K 3 36 36 36 6 96 HE 36 26 26 36 3 36 30 266 3 2 2 236 3 3 2 636 36 6 36 36 96 3 3§ 6 96

’0]1”?3 [FAILURE MODES AND EFFECTS ANALYSIS
| ,ad¥ | INSTRUMENT AIR SYSTEM



FTSK
¥ MK K%
12-1-AB
12-1-AB

12-1-AB

12-1-48

12-1-AB
12-1-AE
12-1-AE
12-1-AE

12-1-AE

12-1-AE
12-1-AR

12-1-AR

12-1-AQ

COMPONENT
IDENTIFIER
AN WM N

L1607093
L1617093
L1627093

L1637093

L1687093
L1667093
L167709§
L1687093

L1697093

L1707093

L1717093

. -

L1727092

CONFONENT AND
FAILURE MODE

3636 226 NN NN N I MK X%

2IASxS0VY181
SOLENOID COIL
FAILED OPEN

F7-2IASA17
3A FUSE
FAILS OPEN

1H-2IASALY
CONTACT 3T
FAILS OPEN

1H-2IASA17
OPERATOR ERROR

1H-2IASAl17
CONTACT 2T °
FAILS CPEN

2TASx:50VY186
SCLENOID COIL
FAILED CPEN

F8-2IAS317
3A FUSE
FAILS OPEN

1K-2TASB17
CONTACT 3T
FAILS OPEN

1K-2IASBY?
OPERATOR ERROR

1K-2IASS17
CONTACT 2T
FAILS CPEN

2IASPSHX181

-CONTACT

FAILS OPEN

LOSS OF 120VAC
DIV I BUS A

. 25CHxPNL102A

L1777093

CKT ho. 32

2IASXPSNX186
CONTACT
FAILS OPEN

METHOD OF
FAILURE DETECTION

EFFECT

~

*xxxx*xxxxx*xx**xxxx*xxxx**&xxxxxxxxxxxxxxxxxx*x*xx**xnxxxx*uxxxx*xxux*&xa*x*x**x*x*xxxuxxxlx*x&xx**xxx*x*xx*xx&ax***x**xxx*x*&xxxx*

01  SYSTEM OTHER  REMARKS

- By
B VU UV IV VIV VIV IV VIV VIV TV IV VIPIVIVIVI PV PIVIVI DIV PO *xx*xxxx*xxxx»x*&xxxx*xwxx

PERIODIC TEST
PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERICDIC TEST
PERIODIC TEST
PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT

Itt CONTROL ROOM

PERIODIC TEST

»

ZIASkSOUYISI
SUFPLY VALVE

2IAS%S0VY18L
SURPLY VALVE

2IAS%S0VY181
SUFPLY VALVE

2IAS%50VY181
SUPPLY VALVE
2IAS¥50VY18l
SUPPLY VALVE

2IAS¥SOVY186
SUPPLY VALVE

2IASxSOVY186
SURPLY VALVE

2IAS®S0VY186
SUPPLY VALVE

2IASxS0VY186
SUFPLY VALVE
2IASxS0VY184
SUPPLY VALVE

2IAS»S0VX181

SUPPLY VALVE

2IASxSOVX181

SUPPLY VALVE

2IAS»S0VX186
SUFPLY VALVE

-

s - N

DIV I LOXH FLOR
CLOSED

DIV I LOW FLOW
CLOSED

DIV I LOH FLOR

CLOSED

DIV I LOH FLORW t
CLOSED

DIV I LOH FLORW %
CLCSED

DIV II LOH FLORW
CLOSED -

DIV 11
CLOSED

LOR FLOR

DIV II
CLOSED

LON FLORH

DIV II LOW FLOW
CLOSED '
DIV II
CLOSED

LOH FLOH

DIV I HIGH FLOR
CLOSED

DIV I HIGH FLOH
CLOSED

DIV II HIGH FLOR
CLOSED

15202 [FAILURE MODES-AND EFFECTS ANALYSIS
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[4
*x*&xx*x*x******xx&xxx8*&**xxxxxxxx*xxxxax*xxxxxxxxxx*xx*x&xxuxxnxxxuxxxxxxxxxxxxx*xu&x&xnx*¥x¥xxxxxxx**xxxx*&xx*xx*x*xxxxx*xx&x*xxx

FTSK  COMFCHENT  COMPOMENT AND METHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
- IDENTIFIER  FAILURE NODE FAILURE DETECTION )
UMM KN ENN 96 6 36 36 3 3¢ 36 5 36 36 3¢ 3 3 3¢ 3 ¥¥¥*¥*¥¥¥¥¥ﬁ¥*¥**¥**¥¥** i*IN%X**i**¥**l“**¥¥¥***¥**l¥?*¥¥*{* 636 36 36 3¢ 36 36 3 2 I N I 3¢ 3 3 I W I 36 3 ] ¥
12-1-AQ  L1787092  LOSS OF 120VAC INDICATING LIGHT 2TAS¥SOVX186 DIV II HIGH FLCH
: DIV II BUS B IN CONTROL ROOM SUPPLY VALVE CLOSED
2SCHSFNL302B N
CKT HO. 32 :
12-1-AB  L1837093  2IASSPSNY181 PERIODIC TEST 2TAS¥SOVY181 DIV I LOH FLOHW
CCONTACT ! ' SUPPLY VALVE CLOSED
. U FAILS OPEN - . A o
12-1-AE  L1867093  2IASsPSNY186 .  PERIODIC VEST 2IAS¥SOVY186 DIV IT LOH FLOW

CONTACT ) ) SUPPLY VALVE CLOSED -
o : - - FAILS OPEN A .

1021 |FATLURE HMODES AND EFFECTS ANALYSIS
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BEFEIEHIEN IEIEIEIEH I I I NI I 33 6 36 396636 20636 6 3636 H 63 3 I I I3 936 96 36 36 6 3 336 26 3 I 3 I 30396 36 3 35636 3 It N30 M3 N MO 56330936 ISP 6 2696 I 3 3 I S M SN 33K 363636 4 2 NNHHMMNN %3¢
FTSK COMPONENT COMPONENT AND METHCD OF EFFECT ON  SYSTEM OTHER  REMARKS

IDENTIFIER FAILURE MNODE FAILURE DETECTION
HINMMNMANM  JODODEMMN  RHWKHK N KK HHN KX EREMMNN M NN HMNHNMION XM, HHNH NN MM N KRN HHK RHRNRHRIOINIM RN RMIINMAH N TR N NoE R KN AW H XN K R KK

GOOlEGAY

STUCK OPEN

12-4-C 2EGAXV 2A ANNUNCIATED IN LOSS OF DIV I LEFT BANK
CHECK VALVE CONTROL ROOM STARTING AIR PRESSURE
FAILS OPEN

12-4-C GOO2EGAL 2EGAXSV 1A ANNUNCIATED IN LOSS OF DIV I LEFT BANK
SAFETY VALVE CONTROL ROOCM STARTING AIR PRESSURE
STUCK OPEN

12-4-C GOO3EGAL 2EGAXSV 4A ANNURCIATED IN LOSS OF DIV I LEFT BANK
SAFETY VALVE CONTROL ROOM STARTIRS AIR PRESSURE
STUCK OPEN

12-4-C GOO4EGAY 2EGA®V 2B ANNUNCIATED IN LOSS OF DIV I RIGHYT BARK
CHECK VALVE CONTROL ROOM STARTING AIR PRESSURE
FAILS OFEN

12-4-C GOO5EGAL 2EGA¥SV 2A ANNUNCIATED IN LOSS OF DIV I RIGHT BANK

‘ SAFETY VALVE CONTROL ROOM STARTING AIR PRESSURE
STUCK OPEN

12-4-C GOO06EGAL 2EGA¥SV 3A ANNUNCIATED IN LOSS OF DIV I RIGHT BANK
SAFETY VALVE CONTROL ROCM STARTING AIR FRESSURE
STUCK OPEN

12-4-B GOO7EGAl 2EGAXV 16A ANNUNCIATED IN LOSS OF DIV II LEFT BARK
CHECK VALVE CONTROL ROOM STARTING AIR PRESSURE
FAILS OPEN

12-4-B GOOBEGAl 2EGAXSV 1B ARNUNCIATED IN LOSS OF -DIV IX LEFT BANK
SAFETY VALVE CONTROL ROOM STARTING AIR FRESSURE
STUCK OPEN

12-4-8 GOO9EGAl QEGAXSV 4B ANNUNCIATED IN LOSS OF DIV II LEFT BANK
SAFETY VALVE CONTROL ROOM STARTING AIR PRESSURE
STUCK OPEN

12-4-B GO10EGAY CEGA%YV 168 ANNUNCIATED IN LOSS OF DIV II RIGHT BANK
CHECK VALVE CONTROL ROGH STARTING AIR PRESSURE
FAILS OPEN

12-4-B GO11EGAY 2EGAXSV 2B ANNUNCIATED IN LOSS OF DIV II RIGHT BANK
SAFETY VALVE CONTROL ROOM STARTING AIR PRESSURE
STUCK OPEN

12-4-B GO12EGAL CEGAXSV 3B ANNUNCIATED IN LOSS OF DIV II RIGHT BANK
SAFETY VALVE CONTROL ROOM STARTING AIR PRESSURE

: GliBI S FATLURE MODES AND EFFECTS ANALYSIS
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369636 D636 76 36 36 76 36 36 36 36 36 76 36 26 363K 26 36 36 9 36 36 3K 76 6 36 3 36 36 I6 I 36 9 3 36 26 E I K 3 96 26 36 26 36 36 36 36 36 JE 36 3 I 36 33K 3 36 H 3 3K 36 3K T 3 I I I I I P K W H IR TEIR PR FE N I8 T DE I W30 3 8 KR I I 3% I 3 5% 38 P I I P8 359 5 30 38 04 MR SER

FTSK

P I I 236 3¢

12-4-D

12-4-D

12-4-D

12-4-D

COMPONENT
IDENTIFIER
KRN KR

6013EGAL

GO14EGAL

GO15EGAl

GOl6EGAL

COMPONENT AND
FAILURE MODE
363696 6 560 5696 M I N KM

2EGA¥V 29A
CHECK VALVE
FAILS OPEN

2EGA%SV 111
SAFETY VALVE
STUCK OPEN

2EGA%V 268
CHECK VALVE
FAILS OPEN

2EGA¥SV 121
SAFETY VALVE
STUCK OPEN

HETHOD OF
FAILURE DETECTION
NN NN MW IHIMNNHHNRHAR MMM K EOONMN MR N M MRNN N MM RRNERNA SO N RN NI RN RN RA TN HNR

EFFECT OCH  SYSTEM OTHER  REMARANS

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROCH

ANNUNCIATED IN
CONTROL ROOM

ANNUNCIATED IN
CONTROL ROOM

LOSS OF DIV IXIX LEFT BAIK
STARTING AIR FRIZSSURE

LCSS OF DIV III LEFT BANK
STARTING AIR FRESSURE

L0SS OF DIV IXI RIGHT BANK
STARTING AIR FRESSURE

LOSS OF DIV IXII RIGHT BANK
STARTING AIR PRESSURE

6/1’?/5’/ |FATLURE MODES AND EFFECTS ANALTSIS
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263636 % 36 2696 26 396 36 36 36 36 3 263636 3636 36 36 6 36 36 36 26 96 3636 36 36 36 26 36 36 36 36 36 3636 36 96 36 36 36 J6 36 36 36 36 2 36 36 26 36 96 36 36 36 36 36 36 36 336 2636 26 36 36 36 96 36 33K J6 236 36 3K 36 36 26 96 363 T 26963 JE 3 26 336 36 36 3636 36 36 36 36 36 26 36 3 3 36 3 36 36 6 36 3 336 36 3 I HH W3¢

FTSK CONFONENT

IDENTIFIER

FEHMMI MMM N MR
15-1.~-A EOOYFPN3
15-1.-A  EO0O02FPH3
15-1.-A EOO3FPN3

15-1.-A  EOO4FFK3 -
15-1.-C EOLIFPH3
15-1.-C  E012FPR3
15-1.-C  EO13FFNH3
15-1.-C  EO14FPH3
15-1.-B  EO15FPH3
15-1.-B  EOQ16FPH3
15-1.-B  EO17FFW3
15-1.-B  EQ18FFH3
15-1.-G  E0371122
15-1.-H E0057043
15-1.-F E0067043
15-1.-F EQ077043

CCHFONENT AND
FAILURE MODE
N MK N HRHNH K

2FFHNSOV 218
HECH FAIL OPEN

2FFRNSOV 220
MECH FAIL OPEN

2FPR¥S0V 219
HECH FAIL OFEN

2FPR¥SOV 221
HMECH FAIL OPEN

2FFA 595 MECH
FAIL OPEN

2FPRX595 OPERATOR
ERRCR

2FPHU%594 MECH
FAILS OPEN

2FPi%594 OPERATOR
ERROR .

2FPR%¥596 MECH
FAILS OPEN .

2FFHNB596 OPERATOR
ERROR

2FFI%597 MECH
FAILS OPEN

2FPHN597 OFERATOR
ERRCR

3B-2-215CB02
COIL ENERGIZED

3-2FPAAD3
CONTACT R2
FAILS CLOSE

In-2FF.a¢
CONTACT 2B
FAILS CLOSE

1A-2FPHAO3
OPERATOR ERROR

METHOD OF
FAILURE DETECTION

3636 76 36 2 3 36 3 B N ;I I I I JEIE W X 36 36 36 2

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

FERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT

IN CONTROL ROCM
PERIODIC TEST

VERIODIC TEST

PERIODIC TEST

EFFECT ON  SYSTEM

OTHER

REMARKS

636 96 3 36 36 36 36 36 3696 3 3 I JE 9636 3 I HEI MMM MMM IIINM  JEI I NI 2O I I 3K I 3 I D 3 33 3 4 3 M 3¢

2FFHXSOV 218 VALVE OPEN
2FPHNSOV 220 VALVE OPEN
2FFR%*S0V 219 VALVE OPEN
2FPH%SOV 221 VALVE OPEN
FIRE RATER SFRAY LINE TO

CHVCXFLT 2-A OPEN

FIRE WATER SFRAY LINE TO
2HVC*FLT 2-A GFEN

FIRE KHATER SFRAY LINE TO
CRVC*FLT 2-B OPEN

FIRE WATER SFRAY LINE TO
CHVC*FLT 2-B OPEN

FIRE WATER SFRAY LINE"TO
CGTS*FLT 1~A OPEN

FIRE WATER SPRAY LINE TO
2GTS¥FLT 1-A OPEN

FIRE WATER SFRAY LINE TO
2GTS*FLY 1-D OPEN

FIRE WATER SFRAY LINE TO
2GTS¥FLT 1-B OPEN

2FFH%SOV 219 VALVE OPEN

2FPH*SOV 218 VALVE OPEN

LFPH%SOV 218 VALVE OPEN

2FFK¥50V 218 VALVE OPEN

r
a—

£
ot e ot
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636 36 3 36 96 36 36 36 36 36 36 26 36 36 26 96 26 96 36 26 36 36 36 6 36 96 36 36 36 D 36 3 36 36 36 36 36 36 26 36 26 226 36 33 N 26 3 3 36263 3 3 26 36 96 I 3 363 36 236 3636 96 36 36 38 3 36 N 36 2 26 3 36 326 I3 26 36 36 JE 2 06 36 36 26 36 36 26 36 FE 36 2 I HE I HE 338 2 3 2 36 226 23K 22 23 2 M2 W 236

FTSK
RHHKRNHX
156-1.-F
15-1.~F
15-1.-D

15-1.-D

15-1.-D

15-1.-D

15-1.-H

15-1.-H
15-1.-H

15-1.-H

15-1.-H

15-1.-H

15-1.-D

15-1.-D

COMPONENT
IDENTIFIER
N HHHEN R

E00387043
E0097043
E0197043
E0207043

0217043

EQ227043

¥

E02470641

E0257043
E0267043

E0277042

E0287042

E0297043

E0307043

E0317042

CONMNFONENT AND
FATILURE MODE
FEIER 3 36 5 3 KNI 3 3 3 3 MK

1A-2FPRAO3
CCHTACT 1T
FAILS CLOSE

3A-21-215CA02
CONTACT T4
FAIL CLOSE

3-2FPHAD3
CONTACT R3
FAILS CLOSE

1B-2FPRA03
CONTACT 2B
FAILS CLOSE

18-2FFRAO3
OPERATOR ERROR
1B-2FFRXA03
CONTACT 1T
FAILS CLOSE

F3-2FFHAQ03 FUSE
FAIL OPEN

3-2FPRAD3
CONTACT T1
FAIL OPEN .

1C-2FPHAO3
CONTACT B
FAIL OPEN

3-2FPHAOC3 COIL
FAIL OPEN

3-2FPRAO3
CONTACT A
FAIL OFEN

1C-2FFHAO3
OPERATCR. ERROR

3A-18-21ISCA02

" CONTACT T4

FAIL OPEN

3A-18-21SCA02
COIL ENERGIZED

HMETHCD OF
FAILURE DETECTION
JEIHIH NI NN MNMNFNAKIENN M MMM M HNHNIMNRMMINN MM MMMFINNIE MR NI N HEH K M KN FH N ok

EFFECT ON  SYSTEM OTHER  REMARKS

PERIODIC TEST 2FPU%SOV 218 VALVE OPEN

PERIODIC TEST 2FPHXSOV 218 VALVE OPEN

PERICDIC TEST 2FPH*SOV 220 VALVE OPEN

PERIODIC TEST 2FPH%SOV 220 VALVE OPEN

PERIODIC TEST 2FPRXSOV 220 VALVE OPEN

PERIODIC TEST 2FFR%*SCV 220 VALVE OPEN

ANNUNCIATED IN
CONTROL ROOH

QFPU%SOV 220 VALVE OPEN

PERIODIC TEST 2FPUSOV 220 VALVE OPEN

PERIODIC TEST 2FPHR¥SOV 220 VALVE OPEN

INDICATING LIGHT 2FPU¥SOV 220 VALVE OPEN

IN CONTROL ROOM

INDICATING LIGHT
IN CONTROL ROOM

2FPA%SOV 220 VALVE OPEN

PERIODIC TEST 2FPH%SOV 220 VALVE OPEN

PERICDIC TEST 2FPR%SOV 220 VALVE OPEN

INDICATING LIGHT 2FPU%SOV 220 VALVE OPEN

IN CONTROL ROOM

JFATLURE MODES AND EFFECTS ANALYSIS
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96 3 36 36 36 3 3636 3 I 36 36 T I JE 26 636 3 26 HE I 3 I I I I I IEIE I FE I I I I I I 3 IEIE I I H I I I HE 36 I 3K 3 I I I FE I I I I6 I 3 36 3 36 3 263 3 DI 3 I W I 3 IEIEIE DI 3 JE I I IEIE I I I 36 36 26 36 2 3 2 36 36 3 I 3 I HE 3 36 36 36 I 36 36 I 3 3¢ 76 3¢ % 3¢
REMARKS

FTSK

9636 36 36 36 3¢ 3¢ 3¢

15-1.-J

15-1.-6

15-1.-6

15-1.-G

15-1.-G

15-1.-E

15-1.-E

15-1.-E

15-1.-E

15-1.-J

15-1.-J

15-1.-J

15-1.-J

COMPCNENT
IDENTIFIER
RN K HH KKK

E0327053

E0337053

E0347053

E0357053

E0367053

E0387053

E0397053

E0407053

EQ417053

E0427051

E0437053

E0447053

E0457052

COMFONENT AND
FAILURE MODE
3636 3 36 36 2 363K I 3 3% 3¢ 3 3¢ 3¢

3-2FPHBO3
CONTACT R2
FAIL CLOSE

IA~-2FPHB0O3
CONTACT 2B
FAIL CLOSE

1A-2FPHBO3
OPERATOR ERROR

1A-2FFRBO3
CONTACT 1T
FAIL CLOSE

3B-2-215C802
CONTACT M3
FAIL CLOSE

3-2FFRBO3
CONTACT R2
FAIL CLOSE

18-2FPRS03
CONTACT 2B
FAIL CLOSE

1B-2FPHB03
OPERATOR ERROR

18-2FFKB03
CONTACT 1T
FAIL CLOSE

F3-2FPiB03 FUSE
FAIL OPEN

3-2FPRBO3
CONTACT T2
FAIL OPEN

1C-2FFK303
CONTACT B
FAIL OPEN

3-2FPRBO3 COIL
FAIL CLOSE

HETHOD OF

FAILURE DETECTION

EFFECT ON

SYSTEM

OTHER

FEVEIEIEIEH I NI NI NI NI I MMM FEIEIEIEIE I FEIE I IEIE I I IEDEHE I I I IEIIEMIEHIEIIEIIEIIE 3636 DM I DI IE I 3 I 36 26 26 36 3 I 22 3E W 33

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIGDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

-

ANNUNCIATED IN
CONTROL ROOM

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOM

2FPUXSOV 219 VALVE OPEN

2FPR*S0OV

2FPH*SOV

2FPUXSOV

2FPUxXSOV

2FFHxS0V

2FPHXSOV

2FPU%SOV

2FPHXSOV

2FPR¥SOV

2FPUXSOV

2FPH%SOV

2FPUxSOV

219 VALVE

219 VALVE

219 VALVE

219 VALVE

221 VALVE

221 VALVE

221 VALVE

221 VALVE

221 VALVE

221 VALVE

221 VALVE

-221 VALVE

h777 VB4
A

OPEN

OPEN

OPEN

OPEN

OPEN

OPEN

OPEN

OPEN

OPEN

OPEN

OPEN

OPEN

s
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FEE 36 HE 36 36 36 36 36 I I I 36 36 76 36 HE 26 DE I HE I I 3 I6 I 36 36 3 I6 36 JE I 6 36 2 3 I 36 I 36 I 36 3636 336 JE 36 3 26 3 36 3 I 36 36 3 36 36 36 3 36 36 3 I D 36 36 36 6 3 36 2 36 3 36 3 36 3 36 6 36 26 36 36 36 36 6 D6 I 36 36 3 36 36 36 3 3 36 6 26 36 36 36 3 36 36 2 36 36 36 36 36 3 36 3 36 6 3¢ 36 36 36 36 3 36 3¢ 2 3¢

FTSK CCHPONENT
IDENTIFIER
HIHIMNNM 3 IHHN K NN W

15-1.~J E0467052

15-1.~-J E0477053

15-1.-E E0487053

15-1.-E  E0497052

15-1.-F  E0107122

COMPONENT AND
FATLURE MODE
623336 6 263 2K 0N K Mo

3-2FPK303
CONTACT A
FAIL OPEN

1C-2FPHBO3
OPERATOR ERROR

38-2-2I5CB02
CONTACT Mo
FAIL CLOSE

38-2-2ISCB02
COIL ENERGIZED

3A-21-21SCA02
COIL ENERGIZED

HETHOD CF

FAILURE DETECTION

¢ EFFECT ON  SYSTEM

OTHER

REMARKS

FET6 636 26363626 I W IEMEIEFEIIEIIEIEIIE I D6 I U6 I I3 I WU T I FEE I I I IEIEE I HE I FEIETE I IEIEIEIEIEIE DI BE WD NI DI I DI 2 36 36 36 36 36 3 6260

INDICATING LIGHT
IN CONTROL ROOM

PERIODIC TEST

PERIODIC TEST

INDICATING LIGHT
IN CONTROL ROOM

INDICATING LIGHT
IN CONTROL ROOM

2EPH%SOV 221 VALVE OPEN

2FPHXSOV 221 VALVE OPEN

2FP*SQV 221 VALVE OPEN

2FPW¥S0OV 221 VALVE OPEN

2FPUxSOV 218 VALVE OPERN

{ﬁ7/749/.
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6366 26 36 36 36 36 36 16 26 36 P 3 36 36 36 DETE D6 IE JEE IE I IE JEE I T I JE T I IEIE I DEIE I D6 I D HEIEIEFE I TETEIEIEIE T I I FEIE T I HE I T IEHEHTE S IEI 3 TE T I I I I HEIE I D 36 36 226 26 2 2 I DT D6 2 26 06 6 D 36 26 6 DD 1 3 26 36 06 3 D6 26 26 26 2 DE DI DM I NI

FTSK  COMPONENT  COMPONENT AND METHOD OF EFFECT ON SYSTEM OTHER  REHARKS
IDENTIFIER FAILURE HODE FAILURE DETECTION
FEIEMNH MMM I I IS 2 2 2 FE 363 26 36 36 36 36 26 3 36 2 3¢ 3¢ K FEIEPEIEIEIEIEIEIE TN I HIEIETIEIEIEIEIEIEIIE DI DEDEIE 36 I IEJEIEIEIE D3 JEIET6 I IE JE 36 DI IE DI MEIEIEIEIEDEIE D DE 6 36 2 2 2 I I 636 36 2E 36 2 2 6 6 626 2 3 33 3¢
22-1-A  Z7566TS3 26TSxMOV1A CLOSED  PERIODIC TEST NONE
22-1-A  Z757GTS3 26TSxHOV1B CLOSED PERIODIC TEST NONE
22-1-A  Z756GTS3 LOSS OF SGTS PERIODIC TEST NONE
FLTR TRAIN A
26TSxFLT1A
22-1-A  Z159GTS3  LOSS OF SGTS PERIODIC TEST NONE
FLTR TRAIN B
. 26TS»FLT1B
22-1-P  ZOOSHVR3 2HVR*AOD1A PERIODIC TEST 2HVR%AOD1A REACTOR BUILDING
MECHANICALLY . INLET ISOLATION DAMPER OPEN
FAILS OPEN
22-1-P  Z086HVR3 2HVR*AOD1B . PERIODIC TEST 2HVR*AOD1B REACTOR BUILDING RV .
MECHANICALLY INLET ISOLATION DAMPER OPEN . e .
FAILS OPEN . ’ ~ro
22-1-Q  ZOB6HVR3 2ZHVRXAODSA PERIODIC TEST 2HVR»AODYA BELOHW REFUELING
HEHCANICALLY FLOOR ISOLATION DAMPER OPEN . .
FAILS OPEN -
22-1-Q  ZO93HVR3 2HVR*AODSB PERIODIC TEST 2HVR%AOD9B BELOR REFUELING
HECHANICALLY FLOOR ISOLATION DANPER OPEN
FAILS OPEN
22-1-R  Z100HVR3 2HVR*AOD10A PERIODIC TEST 2HVR*AOD10A ABOVE REFUELING
MECHANICALLY FLOOR ISOLATION DAHPER OPEN
FAILS OPEN - . -
22-1-R  Z107HVR3 2HVR»AOD10B PERIODIC TEST 2HVR»AOD10B ABOVE REFUELING
MECHANICALLY FLOOR ISOLATION DAMPER OPEN
FAILS OPEN
22-1-E  Z147HVR3 2HVR»MODSA PERIODIC TEST LOSS OF DIV I REACTOR BUILDING
FAILS CLOSED RECIRCULATION .
22-1-B  Z158HVR3 2HVR*HOD7A PERYODIC TEST LOSS OF DIV I REACTOR BUILDING
FAILS CLOSED . RECIRCULATION
22-1-6  Z200HVR3 2HVRx!10D6B PERIODIC TEST LOSS OF DIV II REACTOR BUILDING
FAILS CLOSED RECIRCULATION
22-1-B  Z211HVR3 2HVR=MOD?B PERIODIC TEST LOSS OF DIV IX REACTOR BUILDING
FAILS CLOSED RECIRCULATION .
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FEIEIEIEIEIEEHEIEIEIEHEIE I I HE I I DI I IEIEHHEIE I I HEIEIEIE I I HEIEIEFE I T IEIEIEFETEI I JE T3 JETE I I JE 3636 3 36 3626 36 76 33 1D IEHE 23 JEHE I3 36 IEHEHE 38 36 3 2 I HEHE 36 I IE DI 6 I 3636 36 FE 2 336 376 213 I 3 I3 H DI I3 WM 3 26 3 M

FTSK  COMPONENT  COMPONENT AND METHOD OF "EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER  FAILURE MODE FAILURE DETECTION.
FEIEIIMEMIMIC  JE NI 2 I} M 6626 26 M 36 36 3 2 2 38 3¢ 2 3¢ 3 3 FEIEIEIEIEIEHIEIEFEIEIE I HIETE TN I IET MM FEIEIEIE DI JE JE 6 26 2 16 36 36 36 36 36 36 36 226 6 I JE H IEFEIEIIEIETEIEIIETE  F I I HE N 3 2 28 2 JE 16 36 36 36 36 36 2 36 26 3¢ 36 36 3 96 M 3¢
22-1-BQ  Z220HVR3  ZHVRwUC301A PERIODIC TEST LOSS OF DIV I ECCS ROOM COOLING g
MECHANICALLY
FATL INOPERATIVE
22-1-BS  Z238HVRZ  2HVRNUCA01B PERIODIC TEST LOSS OF DIV II ECCS ROOH COOLING
MECHANICALLY
FAIL INOPERATIVE
22-1-BT  Z24BHVRS  2HVRUCUO1C PERICDIC TEST LOSS OF DIV XX ECCS ROOM COOLING
MECHANICALLY
FAIL INOPERATIVE
22-1-BQ  Z2Z61HVRS  2HVRXUCAO1D PERIODIC TEST LOSS OF DIV I ECCS ROOM COOLING
MECHANICALLY :
FAIL INOPERATIVE
22-1-BS  Z274HVRS  2HVRXUCHO1E PERIODIC TEST ~ LOSS OF DIV II ECCS ROOM COOLING
HECHANICALLY
FAIL INOPERATIVE
22-1-BT  Z287HVRS  2HVRXUCAOIF PERIODIC TEST LOSS OF DIV II ECCS ROOM COOLING
HECHANICALLY
FAIL INOPERATIVE
22-1-BR  Z300HVRS  2HVRXUC402A PERIODIC TEST LGSS OF DIV I ECCS ROOH COOLING
MECHANICALLY
FAIL INOPERATIVE
22-1-BR  Z316HVRS  2HVRxUC402B PERIODIC TEST LOSS OF DIV I ECCS ROOM COOLING
MECHANICALLY
FAIL INOPERATIVE
) 22-1-BM  Z332HVRS  2HVRxUCHO3A PERIODIC TEST 2HVRXUCRO03A HPCS PUNP ROOH
HECHANICALLY UNIT COOLER INOPERATIVE
FAIL INOPERATIVE . .
_22-1-BN  Z363HVR3 - 2HVRUCA03B PERIODIC TEST 2HVRXUC403B HPCS PUMP ROOH
: MECHANICALLY UNIT COOLER INOPERATIVE
FAIL INOPERATIVE
22-1-BH  Z398HVR3  2HVRXUCAOD4A PERIODIC TEST LOSS OF ELEVATION 175FT
MECHANICALLY DIV I GENERAL AREA COOLING
FAIL INGPERATIVE
22-1-BH  ZWOTHVR3.  2ZHVRXUCGO4B PERIODIC TEST LOSS OF ELEVATION 175FT
MECHANICALLY DIV I GENERAL AREA COOLING

FAIL INOPERATIVE
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FEIEIIEIIIIIN I NI IEHIEIIEN I I I M I I I I D JEIEIEIE NI I I IE U I DI IEIEIE I TE 66 6 3D M I T 6 D6 D6 JEJ6 D6 36 76 36T 26 26336 36 Y6 JEVE I I MV DE D06 DI D6 HHEIEIE 96 6 36 36 36 I M NI I
FTSK COHPONENT COHPONENT AND HETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION

FEHIEIEIEIMM  FEI MM 3 X3 FEIEHEIE I DI 42 FEIEIEIE I 26 I FEIIEIFIEIIEIEIIIIIIIEM  FEIETEIEIEHE T IE D JE I 36 2 3 26 36 36 3 36 36 36 2E 26 JE I D6 3 3L 2 38 4 36 26 **N*****!**&l*************

22-1-BG  Z420HVR3 2HVR»UCS04C PERIODIC TEST LOSS OF ELEVATION 175FT
HECHANICALLY DIV IXI GENERAL AREA COOLING
FAIL INOPERATIVE

22-1-B6  Z433HVR3 ZHVR»UC304D PERIODIC TEST LOSS OF ELEVATION 175FT
HECHANICALLY DIV II GENERAL AREA COOLING
FAIL INOPERATIVE

22-1-AH  Z446HVR3 SHVRXUCH05 PERICDIC TEST 2HVRxUCS05 RHR HT EXCHANGER
HECHANICALLY RH A UNIT COOLER INOPERATIVE
FAIL INOPERATIVE

22-1-AH  Z460HVR3 2HVR=UC406 PERIODIC TEST ZHVRxUCR06 RHR HT EXCHANGER
HECHANICALLY RM B UNIT COOLER INOPERATIVE
FAIL INOPERATIVE

22-1-BK  Z374HVR3 CHVRxUC407A PERIODIC TEST LOSS OF ELEVATION 215FT
HECHANICALLY DIV I GENERAL AREA COOLING
FAIL INOPERATIVE ’ .

22-1-BR  Z487HVR3 2HVRXUCR07B PERIODIC TEST LOSS OF ELEVATION 21SFT
HECHANICALLY DIV I GENERAL AREA COOLING
FAIL INOPERATIVE

22-1-DB  Z501HVR3 2HVR»UCG07C PERIODIC TEST LOSS OF ELEVATION 215FT
MECHANICALLY DIV I GENERAL AREA COOLING
FAIL INOPERATIVE

22-1-BL  Z518HVR3 2HVRXUCR07D PERIODIC TEST LOSS OF ELEVATION 215FT
HECHANICALLY DIV IX GENERAL AREA COOLING
FAIL INOPERATIVE

22-1-BL  Z527HVR3 2HVR*UCQ07E PERIODIC TEST LOSS OF ELEVATION 215FT
MECHANICALLY DIV IX GENERAL AREA COOLING
FAIL INOPERATIVE

22-1-BD _ Z530HVR3 CHVRXUC408A 7 PERIODIC TEST LOSS OF DIV I ELECTRICAL MCC

. HECHANICALLY AREA COOLING

FAIL INOPERATIVE

22-1-BD  Z555HVR3 CHVR»UC408B PERIODIC TEST LOSS OF DIV X ELECTRICAL MCC
HECHANICALLY AREA COOLING
FAIL INOPERATIVE

22-1-BC  Z568HVR3 ZHVR»UCQ0%A PERIODIC TEST LOSS OF DIV IXI ELECTRICAL HCC
MECHANICALLY AREA COOLING

FAIL INOPERATIVE
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FEDEIEDE D60 D36 D626 IE 26 2626 26 36 3 D 26 363 I 3 336 36 26 2 36266 I 1666 36 DI I 2 I I 3336 3636 36 2 3 2 26T 26 336 36 T 36 36 36T I 36 2263 D6 I6IE 6 I I I6IE 36 26 I I 3 26 26 36 3 I I 3 26 3 2 36 36 I I I 3 I I I 36 26 I I 36 3616 36 36 3 36 26 26 36 36 26 3636 36 26 2 262 26 36 26 36 2 36 36 3¢

FTSK

EIEIE DI 236

22-1-BC

22-1-AK

22-1-8J

22-1-8J

22-1-BF

22-1-BE

22-1-BN

22-1-BF

22-1-BE

22-1-AG

22-1-AG

22-1-AF

COHPONENT
IDENTIFIER
RN NH IR

Z562HVR3

Z595HVR3

Z6068HVR3

Z621HVR3

Z638HVR3

Z647HVR3I

Z660HVRS

Z673HVRY

Z686HVR3

Z69IHVRI

Z713HVR3

Z727THVRS

COMPCNENT AND
FAILURE HODE
P63 36 3 3 2 2 I WM

SHVR»UCK09B
MECHANICALLY
FAIL INOPERATIVE

2HVR»UC310A
HECHANICALLY
FAIL INOPERATIVE

2HVR®UCAR10B
HECHANICALLY
FAIL INOPERATIVE

2HVR»UC410C
HECHANICALLY
FAIL INOPERATIVE

2HVR¥UCA1lA
HECHANICALLY
FAIL INOPERATIVE

2HVRxUCG11B
HECHANICALLY
FAIL INOPERATIVE

2HVR»UCR11C
HECHANICALLY
FAIL INOPERATIVE

2HVRXUCH12A
HECHANICALLY
FAIL INOPERATIVE

CHVRxUCA12B
MECHANICALLY
FAIL INOPERATIVE

2HVR%UCZ13A
HECHANICALLY
FAIL INOPERATIVE

2HVR»UC414B
HECHANICALLY
FAIL INOPERATIVE

2HVRxUCR15A
HECHANICALLY
FAIL INOPERATIVE

HETHOD OF EFFECT OR  SYSTEM OTHER  REMARKS
FAILURE DETECTION
FHHOBHOBHHHHOHHHOOHEHHNE  JHHHHOODHOOOHOEHOOOEOOEHEONEEENE  FIEOENEININ MMM NNNNR

PERiODIC TEST LOSS OF DIV II ELECTRICAL MCC
AREA COOLING
PERIODIC TEST 2HVR»UCQ10A EL 2&80FT DIV I .

GEN AREA UNIT CLR INOPERATIVE

PERIODIC TEST LOSS OF ELEVATION 230FT
DIV II GENERAL AREA COOLING

PERIODIC TEST LOSS OF ELEVATION 240FT
DIV IT GENERAL AREA COOLING

PERIODIC TEST LOSS OF ELEVATION 261FT
DIV I GENERAL AREA COOLING

PERIODIC TEST LOSS OF ELEVATION 261FT
DIVIXI GENERAL AREA COOLING

PERIODIC TEST LOSS OF ELEVATION 261FT
DIVIXI GENERAL AREA COOLING

PERIODIC TEST LOSS OF ELEVATION 261FT
DIV I GENERAL AREA COOLING

PERIODIC TEST LOSS OF ELEVATION 261FT
DIVII GENERAL AREA COOLING -

PERIODIC TEST 2HVRxUCR14A RCIC PUMP ROOM
UNIT COOLER INOPERATIVE

PERIODIC TEST 2HVR*UC414B RCIC PUMP ROOH
UNIT COOLER INOPERATIVE

PERIODIC TEST 2HVR¥UCG15A SGTS ROOM A UNIT COCLER
INOPERATIVE
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FTSK
693 33 3 36

22-1-AF
22-1-H
22-1-H

22-1-H

22-1-BQ
22-1-BR
22-1-BH
22-1-BH
22-1-AH

22-1-BX
22-1-0B
22-1-BD
22-1-AK
22-1-BF
22-1-AG
22-1-AF

22-1-H

22-1-AA
22-1-AA

22-1-AA
22-1-BS
22-1-BT
22-1-8S
22-1-BT
22-1-BH
22-1-BG
22-1~AH

COHPONENT
IDENTIFIER
MM WHR NN

Z752HVR3
Z114ShP3

Z115SKHP3

Z116SKHP3

Z116SKHP3

Z118SKHP3

Z167SHP3
21685KP3

Z169SKHP3

CCHPONENT AND

FAILURE HCDE

FE 3626 266 D3 26 222 M 26 3¢ 3 3¢

2HVRxUC4158
MECHANICALLY

FAIL INCPERATIVE

25KHPHRVKHSA
MECHANICALLY
FAILS OPEN

2SHPXRVY&6A
HECHANICALLY
FAILS OPEN

L0SS OF DIV I
SERVICE HATER

LOSS OF DIV X
SERVICE HATER

2SHPXAOVITA
FAILS CLOSE

2SHPXRVX436B
MECHANICALLY
FAILS CPeEN

25KPXRVY46B
HECHANICALLY
FAILS OPEN

LOSS OF DIV 1I
SERVICE HATER

»

666 JETEHE I D JE3E 36 FE I I3 36 U6 JE 236 HEHETE I3 JE 36362 33 36 IE I 32636 3636 I HIE HE 36 36 2 I I HE I 36236 236 36 DEIE I JEIE T3 26 HE DEFEIEHE I 36263636 3 33626 3 3 36226 24 36 36 36 26 36 3 3 36 36 36 3 3 26 3 36 3 JE I 3 3 3 236 3 W IHEH MM I W%

METHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
FAILURE DETECTION
FEH NN JEHK N NI MM IIHMHHBIE  FIEIE DI I I HIEIE 2 M IEH MU M I IEIINIEH I DM NI VI IEIEI I 36 236 36 36 36 3636 626 I JE 23 4 2

PERIODIC TEST 2HVR¥UCH15B SGTS ROCM B UNIT COOLER
INOPERATIVE

PERIODIC TEST LOSS OF DIV I REACTOR BUILDING

: RECIRCULATION

PERIODIC TEST LOSS OF DIV I REACTOR BUILDING
RECIRCULATION

PERIODIC TEST LOSS OF DIV I REACTOR BUILDING

. RECIRCULATION -

PERIODIC TEST LOSS OF DIV I REACTOR BUILDING
RECIRCULATION

PERIODIC TEST LOSS OF DIV I REACTOR BUILDING
RECIRCULATION

PERIODIC TEST LOSS OF DIV IT REACTOR BUILDING
RECIRCULATION

PERIODIC TEST LOSS OF DIV II REACTOR BUILDING
RECIRCULATION

PERIODIC TEST LOSS OF DIV IT REACTOR BUILDING
RECIRCULATION
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363636 3636 3 36 36 2 JE 2 33 26 36 36 26 6 6 2 H I3 JE 33 2 3 36 33 IE 2 6 I I I H I IEIEHE I 3 I D6 333 HEIE I I I 3 3 36 3636 36 33 I HE I I I 26 6 I I I 3 I I 36 I3 3 I 3 6 2 3 JE I I I I I 3 I e T H 3 D6 e I 36 3 DI I 63 I I JEIE IE 26 JE 36 3¢ I I NI

FTSK  COMPONENT  COMPONENT AND METHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER  FAILURE MODE FAILURE DETECTION

JEIEIEIE I I I M I AWM 46 36 26 3 3 26 26 3 36 3 3 M FEIEFENIE MM I M I FEIEIEDEIEIE DI MEIEIE I 262 I DEIE I 36 2P IETE I M IEK I MM IEIE T I I IEIE NI FIE I I 2T I I I I I I IE 36 3 3 I N I 36 3 3

22-1-BL  2169SKP3  LOSS OF DIV II PERIODIC TEST LOSS OF DIV II REACTOR BUILDING

22-1-BC SERVICE HATER RECIRCULATION

22-1-BJ

22-1-BE

22-1-BN

22-1-BE

22-1-A6

22-1-AF

22-1-AA  Z17ISKP3  2SKP*AOV97B PERIODIC TEST LOSS OF DIV II REACTOR BUILDING
FAILS CLOSE RECIRCULATION

22-1-BQ  Z221SKP3  2SHP¥RVB0A PERICDIC TEST LOSS OF DIV I ECCS ROOM COOLING
MECHANICALLY
FAILS OPEN

22-1-BS  Z235SKP3  25WP¥RVE0B PERIODIC TEST LOSS OF DIV II ECCS ROOM COOLING
HECHANICALLY
FAILS OPEN

22-1-BT  Z289SKP3  2SHP¥RVSOC PERIODIC TEST LOSS OF DIV IXI ECCS ROOM COOLING
MECHANICALLY .
FAILS OPEN

22-1-BQ  2262SHP3  2SHP¥RVEOD PERIODIC TEST LOSS OF DIV I ECCS ROOM COOLING
MECHANICALLY
FAILS OPEN

22-1-BS  Z275SHP3  2SKPxRVEBOE PERIODIC TEST LOSS OF DIV II ECCS ROOM COOLING

. MECHANICALLY . .

FAILS OPEN o .

22-1-BT  Z288SHP3  2SHPxRVAOF PERIODIC TEST LOSS OF DIV II ECCS ROOM COOLING
MECHANICALLY
FAILS OPEN

22-1-BR  Z301SKP3  2SKP¥RV10A PERIODIC TEST LOSS OF DIV I ECCS ROCH COOLING ;
MECHANICALLY
FAILS OPEN

22-1-BR  Z317SHP3  2SHPxRV10B PERIODIC TEST LOSS OF DIV I ECCS ROOM COOLING
MECHANICALLY
FAILS OPEN

22-1-BM  Z333SHP3  2SKPNRVS1A PERIODIC TEST 2HVR¥UCG03A HPCS PUMP ROCM
MECHANICALLY UNIT COOLER INOPERATIVE
FAILS OPEN
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FEIEIEHEIEIE I IE I I I 2 HE I I IEH I 36 NI 6 I JE I 22 H 36 3 I 3 IE I I 3 H I HE I 36 36 3 36 6 2 3 I 36 3 3 36 3 I JEHE I DI I I 3K J 3 I IEHE IV 3 I 36T I I 36 3 2 36 36 36 3 36 366 I I I6 3 IEFE 3 36 JE HE 3 I6 36 HE I FE 3 I JE 326 I3 I 36 T I I FE I IEIE ]I I 37 3 36 3 36 36 3 %

FTSK

NI N

22-1-EB

22-1-BH

22-1-EG

22-1-BH

22-1-BH

22-1-BG

22-1-8B6

22-1-AH

22-1-AH

22-1-BK

22-1-BK

22-1-0B

COHPONENT
IDENTIFIER
FOOEH RN NI

Z333SHP3
Z3645HP3
Z3655KP3
Z3955KP3
Z408SHP3
Z321SHP3
243451P3
zpwsﬁps
Z461SHP3
Z4755KP3

Z8885KHP3

Z5025KRP3

COMPONENT AND
FAILURE MODE
FOHPHHM MW NN

2SHPxMOV1EA
HECHANICALLY
FAILS CLOSE

251iPxRV81B
MECHANICALLY
FAILS OPEN

25KPxHOV15B
HECHAHICALLY
FAILS CLOSE

2SKPxRVE2A
HECHANICALLY
FAILS OPEN

2SHPxRVE2B
MECHANICALLY
FAILS OPEN

2ShPxRVE2C
MECHANICALLY
FAILS OPEN

2SKPxRVE2D
HECHANICALLY
FAILS OPEN

2SHPxRV556
MECHANICALLY
FAILS OPEN

2SHPxRV558
HECHANICALLY
FAILS OPEN

2SHPXRVE3A -

HECHANICALLY
FAILS OPEN

2SHPXRVA3B
"HECHANICALLY
FAILS OPEN

2SHPxRVE3C
HECHANICALLY
FAILS OPEN

HETHOD OF
FAILURE DETECTION

EFFECT ON  SYSTEH OTHER  REMARKS

FENENE I I IEIE M IEIEIEHE DI IEIEDEIEMMIEIEDE D DE I IEDE DI MM DD DI MMM I IENE I M DI IEIEIEIEIE FE N DI I I TP I 3 26 I 36 M 2 9 2 2 3¢ 3 3¢ ¢

PERIODIC TEST

PERIODIC TEST

PERICDIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

" . PERIODIC TEST

PERIODIC TEST

PERIODIC TEST

»

PERIODIC TEST

2HVRXUCG03A HPCS PUMP ROOM
UNIT COOLER INOPERATIVE

2HVR&UCQ03B HPCS PUMP ROOH
UNIT COOLER INORERATIVE

2HVRxUC403B HPCS PUHP ROOH
UNIT COOLER INOPERATIVE

LOSS OF ELEVATION 175FT
DIV I GENERAL AREA COOLING . A

LOSS OF ELEVATION 175FT .
DIV I GENERAL AREA COOLING

LOSS OF ELEVATION 175FT
DIV II GENERAL AREA COOLING

LOSS OF ELEVATION 175FT
DIV II GENERAL AREA COOLING

2HVR®UC405 RRR HT EXCHANGER
RM A UNIT COOLER INOPERATIVE

a

2HVRxUC4046 RHR HT EXCHANGER
RH B UNIT COOLER INOPERATIVE

LOSS OF ELEVATION 215FT
DIV X GENERAL AREA COOLING

LOSS OF ELEVATION 215FT
DIV I GENERAL AREA COOLING

LOSS OF ELEVATION 215FT
DIV I GENERAL AREA COOLING
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FEIEIE 26 2626 D6 6 I I I 3 636 I 2 3 2D 2 2626 T I DI I 6D 3 I D2 I 226 36 2 22 D3I 3 I IE I 26 6 I I W JE I 2632 236 2 23 32D J I3 2 W6 I 2336 D6 D D D D 26 DE 2 3 36 36 2 I 23 D I I 26 3 I I I I 1 I 36 2 2 DI T I I I IEIEIE I I 2 W2 W

FTSK COHPONENT COHPONENT AND HETHOD OF EFFECT ON  SYSTEM OTHER  REHARKS
IDENTIFIER FAILURE MODE FAILURE DETECTION
FEAIMMMMM  FMIIIM M I MM UM P96 36 D26 3t 36 36 26 26 3626 DE DI DI M HEIEIEII  FEDEIDE B I I D3I IE I FE MWD I I3 I I I MM IEIEIEMIEIE I 26 I 2 B 22 36 3T I I I3 3 I M I I
22-1-BL  Z515SHP3 2SHPXRVE3D T PERIODIC TEST LOSS OF ELEVATION 215FT
HECHANICALLY DIV IX GENERAL AREA COOLING
FAILS OPEN
22-1-BL  Z528SHP3 2SHPXRVE3E PERIODIC TEST LOSS OF ELEVATION 215FT
HECHANICALLY DIV II GENERAL AREA COOLING
FAILS OPEN
22-1-BD  Z5G1SHP3 25KPxRVSA PERIODIC TEST LOSS OF DIV I ELECTRICAL HCC
MECHANICALLY AREA COOLING
FAILS OPEN
22-1-BD  Z556SKHP3 2SKPXRV9IB PERIODIC TEST LOSS OF DIV I ELECTRICAL MCC
HECHANICALLY ] AREA COCLING

FAILS OPEN

22-1-BC  Z569SKP3 2SKP*RV11A PERIODIC TEST LOSS OF DIV XX ELECTRICAL HMCC
HECHANICALLY AREA COOLING
FAILS OPEN

22-1-BC  Z583SKP3  2SKP¥RV118 PERIODIC TEST LOSS OF DIV IT ELECTRICAL MCC
HECHANICALLY AREA COOLING
FAILS OPEN

22-1-AK  2Z596SHP3  2SHP¥RVBUA PERIODIC TEST 2HVRXUC410A EL 280FT DIV I
MECHANICALLY GEN AREA UNIT CLR INOPERATIVE

FAILS OQPEN

Z609SKP3 25KPxRVE4B PERIODIC LOSS OF ELEVATION 240FT
HECHANICALLY DIV II GENERAL AREA COOLING

FAILS OPEN

Z622SKHP3 2SHPxRVBSC PERICDIC © LOSS OF ELEVATION 230FT
HECHANICALLY DIV II GENERAL AREA COOLING ‘

FAILS OPEN

22-1-BF

Z635SHP3 25KPXRVE5A PERIODIC LOSS OF ELEVATION 26)FT
HECHANICALLY DIV I GEHERAL AREA COOLING

FAILS OPEN

Z688SHP3 2SHPxRVEEB PERIODIC LOSS OF ELEVATION 261FT

HECHANICALLY DIVII GENERAL AREA COOLING

FAILS OPEN
22-1-BN  Z&61SKP3 25HPxRVEEC PERIODIC TEST LOSS OF ELEVAT&ON 261FT -
MECHANICALLY DIVII GENERAL AREA COOLING

FAILS OPEN
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FEIEDEIEIE 2 D62 26 6 26 336 36 36 636 36 3636 3 3 3 3 3 3 3 3 36 3 26 36 22 36 36 3 3636 6 36 36 .36 36 6 36 36 336 26 36 2 26 336 363 26D 36 3363 2636 336 3 36 36 36 36 36 4 36 36 336 36 36 36 36 36 36 36 36 36 3 363 36 33636 36 36 36 36 36 3 .36 36 1 26 36 3 3 3 36 3 36 36 36 36 6 36 36 3363 3 6 36 36 3 36
FTSK COHPONENT COMPONENT AND HETHOD OF EFFECT ON  SYSTEM OTHER  REMARKS
IDENTIFIER FAILURE HODE FAILURE DETECTION ’ - -
IR OO NI MMM MH NN BN MM N HIINMNIIINIIE  JEHHIIIENIEH NI HIT I DI M I I3 IETE M I MM IEIEIE  FEE DI 693636 322 NI HIIH NN N

22-1-BF  Z674SHP3  25HPXRV6BA PERIODIC TEST LOSS OF ELEVATION 261FT
MECHANICALLY DIV I GENERAL AREA COOLING
FAILS OPEN .
22-1-BE  Z687SHP3  2SHPxRV46B PERIODIC TEST LOSS OF ELEVATION 261FT
. HECHANICALLY DIVII GENERAL AREA COOLING
FAILS OPEN
22-1-AG  Z700SHP3  2SHPxRV1S5A PERIODIC TEST 2HVR¥UCG18A RCIC PUMP ROOM
HECHANICALLY : UNIT COOLER INOPERATIVE
FAILS OPEN .
22-1-AG  Z714SHP3  2SHPwRV15SB PERIODIC TEST 2HVRXUCS14B RCIC PUMP ROOM
HECHANICALLY UNIT COOLER INCPERATIVE be
FAILS OPEN .
22-1-AF  Z728SHP3  2SWPNRV72A PERIODIC TEST 2HVRXUCG15A SGTS ROOM A UNIT COOLER .
MECHANICALLY INOPERATIVE .
FAILS OPEN
22-1-AF  Z782SHP3  2SKPxRV72B PERIODIC TEST 2HVRXUCG15B SGTS ROOM B UNIT COOLER
HECHANICALLY INOPERATIVE
FAILS OPEN
22-1-AP  Z0190143  2HVRNRUH1GA PERIODIC TEST LOSS OF DIV I REACTOR BUILDING
. - NO CONTACT RECIRCULATION
FAILS OPEN

22-1-AP 20210143

22-1-AP 20220143

-

22-1-AP 20230143

LOSS OF 120VAC
