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SUMMARY

This report, was prepared for Unit One of the Susquehanna Steam Electric
Station (SSES) in response to the TMI Action Plan Requirement

II.K'.3.17,'Report

on Outages,of Emergency Core Cooling Systems." This requirement
states that licensees will submit a report detailing out of service-
information. for all Emergency Core- Cooling (ECC) systems covering five:

years.'f-

operation. This data. is'-required, to demonstrate that cumul'ative.allowed.
outage times are- not warrented, for these systems..

This report presents out of service data" for the first five years of
commercial operation (period ending June 8,, 1988) for the High Pressure,
Coolant Injection (HPCI) system, Automatic Depressurization. System (ADS), Core,
Spray (CS)'ystem, and the Residual Heat Removal (RHR) system in the Low.
Pressure Cooling Injection (LPCI) mode of operation. Also included are the
support systems which are necessary for the ECC systems to: function., In
addition, system unavailability is calculated..
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DEFINITIONS

Functional Unavailabilit : The time period in which the system (division,
channel, or component) could not perform its function if called upon. This
demand is caused by an initiating event which could,'lead to a severe accident
condition.

Administrative Unavail'abil'it :. The time-period,-in which the system (division;
channel„, or component) could still perform its function even though. it: was-.
declared'noperable according. to the plant Technical Specifications.

Preventive Maintenance (PM)':. A scheduled task in which a component or set. of.
components. are examined or. serviced, to ensure that; they will perform as
expected.

Corrective Maintenance (CM): An unscheduled task which is performed after a
component or set, of components have been examined or operated and determined
to be in. an unacceptable state of degradation.

~Testin 1 A scheduled, task in which a component or set of components are
operated to ensure that they will perform as. expected.

Plant Modification (MOD): A scheduled task which changes the design: of a
plant system.

o
~S steml A set of components which interact to perform a given function.

Division: A set of components within a system that can still perform the
given system function.

Channel: A set of components within a division that can still perform the
given system function.

~corn onent: A component includes all of the equipment specific to that
component required for that component to function (i.e., pump breaker is
considered part of the pump).

Frontline S stem: A system which performs a specific safety function (i.e.,
reactor vessel injection).

frontline system to perform its function.

simultaneously. This system can be either a frontline or support system.

Out of Service (OOS or 0/S) Time: Time at which the system was declared
inoperable by plant Technical Specifications.

Return Time: Time at which the affected equipment was declared operable (This
includes time to tag out, repair/replace, test, restore, and closeout of
Administrative paperwork).



Failure: An. event that inhibits.- the function of'he component. For example,
a.pump does not. start when needed or stops spuriously, or a valve does not
open/close on, demand. This event always leads to corrective maintenance.

Down Time: The-time during which the component is out of service.

Initiatin - Event: An occurrence of some event that places the plant in, an
unplanned abnormal state which requires actuation of systems to mitigate

its'ffects;.Presently; only those events which effect the reactor core while at
power: are'onsidered.'
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1.0 INTRODUCTION

In this section the background for the NRC requirement is discussed, as
well as the overall scope of this report. The material covered includes:.
the background of the NRC" requirement,. the purpose of this document and,
the organization of the. material presented..

1.1 Background

The. Nuclear Regulatory Commission (NRC). in 1981 developed an action
plan (ref.-. 1) as a result of the. accident at, Three Mile Island which
was implemented as part of the plant licensing process., The
requirements presented in the action. plan included, various measures
which were identified (ref.. 2)'o improve the capability of plants.
to mitigate the= consequences of a loss of coolant accident (LOCA),
and loss of feedwater event (task ZI.K). As a result, PPGL
committed to implement these tasks as part of the plant operating
license (ref.. 3). Specifically,, task II'.K.3.,17 of the action plan.
requires a report of. Emergency Core Cooling (ECC) system outages for
boiling water reactors.. The systems subject to this. requirement. for
SSES Unit One-are the High Pressure Coolant Injection (HPCI) system,.
Automatic Depressurization System (ADS) Core Spray (CS) system and
Residual Heat Removal (RHR) system (in the low pressure coolant
injection mode of operation). Further clarification of this task
(ref. 4) defines the NRC position and requirements which are
repeated below:

"Several components of the Emergency Core Cooling (ECC) systems
are permitted by Technical Specifications to have substantial
outage times (e.g., 72 hours for one diesel-generator; 14 days
for the HPCZ system). Zn addition, there are no cumulative
outage time limitations for ECC systems. Licensees should
submit a report detailing outage dates and lengths of outages
for all ECC systems for the last 5 years of operation. The
report should also include the causes of the outages (i.e.,
controller failure, spurious isolation)."

"The present Technical Specifications contain limits on
allowable outage times for ECC systems and components.
However, there are no cumulative outage time limitations on
these same systems. Zt is possible that, ECC equipment could
meet present, Technical Specification requirements but have a
high unavailability because of frequent outages within the
allowable Technical Specifications."

"The licensees should submit a report detailing outage dates
and length of outages for all ECC systems for the last 5 years
of operation, including causes of the outages. This report
will provide the staff with a quantification of historical
unreliability due to test and maintenance outages, which will
be used to determine if a need exists for cumulative outage
requirements in the Technical Specifications."



"Based on the above guidance and clarification, a detailed
report should be submitted. The report should contain (1)
outage dates. and duration of outages; (2) cause of the outage;.
(3) ECC systems or'omponents involved in the outage;; and. (4).
corrective action taken.. Test and. maintenance outages should
be included in the above listings which are to cover the last.. 5
years of operation., The licensee should propose changes to
improve. the availability of ECC equipment, if

needed.."'s

a result of this requirement, this study was performed in order
to collect the necessary information for, Unit One ECC systems., In;
addition,.„ overall system unavailability was calculated.

1..2" Purpose- and. Scope.

This report was. prepared in response to task II.K..3.,17, "Report on.
outages of ECC systems.."" Outage data for the first five years of
commercial operation (period ending June. 7,. 1988) for Unit One- of.
the SSES'as gathered for the HPCI, ADS, Core Spray, and RHR (LPCI
mode. of operation) systems. Systems which are required by the ECC
systems in order to perform their intended function, are defined as
support systems. Outage data for these support: systems are also
included in this report.. These support systems are the Emergency
Service Water (ESW) system, the 125V DC power system, the 250V DC
power system,, and the AC power system.

Also, for each of the systems, unavailability calculations were
performed. These calculations were deemed necessary in order to
demonstrate that the systems are being taken out of service for
acceptable lengths of time and that the allowed outage times imposed
by the plant Technical Specifications need not be changed to
cumulative allowed outage times.

This document also includes a discussion of the system outage data
collection and analysis method (Section 2.0), a discussion of the
results (Section 3.0), and presents in a set of appendices the data
used in calculating unavailabilities for each system analyzed.



2'.0 DATA COLLECTION AND ANALYSIS METHODOLOGY

In, this section the database used to extract the required outage data for
this report is discussed, along. with the method used to collect and.
analyze. the raw. data for input into the database., The material covered.
includes: the database overview, the method„ of raw, data collection,. the
method of raw data analysis,, and the calculation of system
unavailability..

2;1 Database, Overview

The database-used to extract the outage. data for the ECC systems and
support systems was..developed in 1987, when Pennsylvania. Power a.

Ligh< (PPsL) in cooperation with- Idaho National. Engineering
Laboratory (INEL) reviewed plant data taken from Limiting Condition.
for Operation (LCO) log sheets for safety. related systems. Data was
collected for both units from the date of. initial criticality, (for
Unit 1, 9/10/82 and Unit 2, 5/8/84) analyzed,. and placed in'
Ashton-Tate DBASE III+ database on an International. Business Machine
(IBM) personal computer. There is a separate database file for each
safety related system. This activity is being performed by PPGL
with the database updated monthly. The database file structure is
defined in Appendix I.,



2.2 Method of paw, Data Collection

2.2.1 Definition of System and Component Boundaries

Prior to collecting plant data, system and component boundaries were
defined to ensure system outages were consistently and properly
assigned. In- defining the system boundaries two classes of systems
were considered,. frontline systems and support systems. Frontline
systems. perform a. specific safety function; such as. injecting water
into the reactor vessel (i.e., HPCI). Suppozt systems supply
necessary facilities. to enable a frontline system to perform its
safety function, (i..e., AC power provides motive force). An outage
was collected for a frontline system, if it only caused the fzontline
system.to be. out of. service., An outage was. collected for a support,
system if it. caused,"more than one frontline system to be out of
service.,

As- an example,. if the circuit breaker for the RHR injection valve
failed open, the outage required for repair would be collected for
the RHR system because it only affected the RHR system. If,
however,, the AC power motor control center failed, the outage would
be collected for the. AC power system, because its failure would
cause other systems to become unavailable (ref. 5) .

Component boundaries were also defined. After investigating
available information on the subject it was decided to adopt those
defined in reference 6.

2.2.2 Data Recording Process

The outages of systems identified in the SSES plant Technical
Specifications (ref. 7) (i.e., ECC systems) are controlled by System
Status and Control procedure AD-QA-302 (zef. 8). This procedure
requires operators to keep a daily log of all systems in an outage
which require entering a LCO. These log sheets form the primary
source of safety system outage information. The outages for each of
the safety related systems covered in the SSES Probabilistic Risk
Assessment (ref. 9) were identified from the log sheets and
recorded. A sample LCO log sheet is shown in Figure 1.

The information recorded on the log sheet was usually insufficient
to determine if an outage represented a functional unavailability or
an administrative unavailability. Thus, other sources of
information were queried. The second source of information used was
the Plant Maintenance Information System (PMIS). The PMIS is
discussed in Section 2.3.

2.3 Method of Raw Data Evaluation

As presented in Section 2.2.2 the LCO log sheets were used as the
raw data source. Each log sheet was reviewed and applicable outage
entries were recorded. A sample of the form used to record the
outage entries for a safety related system is presented in Figure 2.



However, the LCO log sheet entry does not include-all of the
information required to complete the form (Figure 2).. For example,,
the impact of the. outage on the system (divi;sion,. channel, or
component),. the information required to determine whether the outage
was administrative and/or included a component failure, and,the
plant condition at the time the outage occurred usually could not be
determined. 'Therefore, other sources of'nformation were
considered., As stated„ previously„ the. PMIS.was. used. as a secondary
source" of information.

The- PMISi is a computer based system intended; to assist in the
scheduling, tracking,, and historical retention. of work activities - at
Susquehanna.. It includes:the tracking and scheduling. of Preventive
Maintenance, Corrective Maintenance„ Testing,. and other Work.
Authorizing documents., Information within PMIS's sorted by the
system of interest (i.e , RHR) and is organized. in. chronological
order. This information. includes unit number,, equipment number,
problem,and action taken„ work authorizing document" number, and the
applicable technical specification. The edits for each system, are
used, to identify the information presented above..

If sufficient information was not available from the PMIS edit,
other sources of information were- identified and. reviewed.. This
involved reading surveillance procedures, checking electrical
elementary diagrams,. piping and, instrumentation diagrams, work
authorizations (including WAs for preventive maintenance, corrective.
maintenance or other work), or equipment release forms.

Once all of the outage information is recorded, each outage entry is
input into the database described in Section 2.1. These entries are
then printed and reviewed for correctness. Once reviewed and signed
off they become an official record within the database. The flow
chart depicted in. Figure 3 graphically presents the method which is
used to evaluate the LCO log sheet entries.

2.4 Calculation of System Unavailability

One use of the data collected is to calculate overall system
unavailability. This unavailability is used to demonstrate that
plant systems are being taken out of service (OOS) for acceptable
lengths of time when the potential for a severe accident condition
exists. In this calculation, functional unavailable hours were
used, along with the .hours the system was required to be functional
during a single calendar year. The equation used for the
calculation is:

P(system being functionally OOS)=

[A/CRITHRS + B/2(CRITHRS) + C/4(CRITHRS) + D/COMP(CRITHRS) ]

where: A the total functional unavailable hours which impact the
system only,



B the total functional unavailable hours which impact the
division only,.

C. = the total functional unavailable. hours which impact the
channel. only,

D = the tota3 functional unavailable hours, which„ impact the
'component only;,

CRITHRS. = number of hours. the system was required to be
functional,.

COMP = number of components under observation..

The observation, time period used in this calculation was a single
calendar year. As a result; a trend'can be developed„ over the five:
year period of interest.. The method of determining the values for.
each variable used in equation (1) is. discussed. below.

2.4.1 Functional Unavailable- hours (A,B,C,D)

Required Operable Hours (CRITHRS)

The value for each time'eriod was taken from each ECC
systems'atabaseusing a program sorting routine..

2.4.2

The value for each time period was determined by first identifying
the criteria in which each frontline system (ECC system) and support~
system was required to be operable in order to respond to an
initiating event which could lead to a severe accident. This time
period covers reactor criticality to cold shutdown. From comparing
this criteria to the plant Technical Specifications (ref. 8), the
frontline systems (i.e., ECC systems) are required to be operable
during plant Operating Conditions 1, 2, and 3. Based upon a review
of the plant operating records, the time in which the systems are
required to be operable is dominated by the time in which Unit One
was critical (Condition 1, and part of Condition 2). Therefore,- it
was assumed that the time in which the systems are required to be
operable is equal to the time in which the Unit One was critical
over the observation time period. Table 1 presents the critical
hours for Unit One over the five year period. The support systems
are required to be operable during all plant operating conditions
(ref. 8) to satisfy the above criteria. Therefore, the value used
are the calendar hours during the observation time period (i.e.,
there are 8766 hours per year).

2.4.3 Components Under Observation (COMP)

The number of components for each system which are required to be
functional were identified from PAID's, maintenance work orders
(used to identify blocking requirements) and also surveillance
procedures.



3.0 RESULTS

This section presents the results from evaluating the outages for the ECC
systems: and their support systems. The material covered includes: a
discussion of how the result tables were prepared, and the organization
of the= appendices which present the data obtained from the DBASE III+
database for each system.

3.1, Results Preparation

Each systems'atabase was queried according to the appropriate
observation time period (i.e., yearly) over'he first five years of
commercial operation using a computer program developed in-house.
This- computer program reviewed, the applicable database records and
provided output in a form similar to that presented in Tables 2
through 7.

These tables present the results of an edit performed on each system
database for Unit One, on a yearly basis, starting from the date of
commercial operation (6/8/83) covering a period of five years. The
unavailability of each system was calculated using equation (1)
presented in Section 2.4. Also, the unavailability of each division
(and channel where applicable) was calculated using the applicable
portion of equation (1).

As discussed in Section 2.4, unavailabilities were calculated using
the functional unavailable hours and also the number of hours the
system was required to be operable during the time interval of
interest. The critical hours for Unit One are presented in Table. 1.

3.2 Appendices Organization

An Appendix for each system evaluated is presented which contains a
brief system description (ref. 9) and also the information which
resides in the database that was used in calculating the results.

— 11-



Table 1: Critical Hours for Unit One

Time Interval Critical Hours

6/8/83 —12/31/83

1/1/84 - 12/31/84

1/1/85 - 12/31/85

1/1/86, — 12/31/86

1'/1/87' 12/31/87

1/1/88 — 6/7/88

3745'.00

6432.00

5496.00

6048.00

5540'.00

3357.00

— 12-



TABLE 2: Activities Resulting in an LCO During 1983 (6/8/83-12/31/83) for SSES Unit One

System

Functional Unavailable Hours for:
Total Functional Total

Unavailability Unavailable Hours PM CM TEST MOD OOS Hours PM

Total OOS Hours for:—

CM TEST MOD

HPCI 1.91E-02 71.39 0 55. 48 125.73 99.55 26.18

ADS
ADS-Division I
ADS-Channel A
ADS-Channel C',
ADS-Division II
ADS-Channel B
ADS-Channel D
ADS-»

1.28E-04
0

8.01E-04
0
0
0
0

N/A

0
0
3.00
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
3.00
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
3.00
0
0
0
0

16.67

0
0
0
0
0
0
0
0

0
0
3.00
0
0
0
0

16.67

0
0
0
0
0
0
0-
0

I Core Spray
~ CS-Division I
PCS-Channel A

(
CS-.Channel C
CS-Division II
CS-Channel B
CS-Channel D
CS-»

0
0
0
0
0
0
0

N/A

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
5.26

0
0
0
0
0
0
0
0

0
0
0
0
0
0

-0
5.26

0
0
0
0
0
0
0
0

RHR
RHR-Division I
RHR-Channel A
RHR-Channel C
RHR-Division II
RHR-Channel B
RHR-Channel D
RHR-*

3.50E-02
6.59E-03
2.61E-02

0
4.90E-02
2.27E-03

0
N/A

0
24. 67
97.58

0
183.50

8.50
0
0

0
0
0
0
0
8.50
0
0

0
24.67
97.58

0
183.50

0
0
0

~ 0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

3.35
140.67
97.58

0
246.95

9.80
0

37.42

0
0
0
0

246.95
9.80
0
0

0
140.67
97.58

0
0
0
0

37. 42

3.35
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RHR in the LPCI mode of operation.
(») Includes component impact and divisions or channels which are tested sequentially.



TABLE 2: Activities Resulting in an LCO During 1983 (6/8/83-12/31/83} for SSES Unit One

System

Functional Unavailable Hours for: Total OOS Hours for:
Total Functional Total

Unavailability Unavailable Hours PM CM TEST MOD OOS Hours PM CM TEST MOD

ESW

ESW-Division I
ESW-Channel A
ESW-Channel C
ESW-Division II
ESW-Channel B
ESW-Channel D
ESW-*

7.67E-04
1.408-04
1.128-04

0
2.38E-03
8.45E-03

N/A

0
3.83
7.00
5.58
0

11.89
4.22
0

0
0
7.00
5.58
0
4.22
4.22
0

0
3.83
0
0
0
7.67
0
0

0
246.16

7.00
5.58

57.50
11.89
4.22
0

0
0
7.00
5.58
0
4.22
4.22
0

0
3.83
0
0

57.50
7.67
0
0

0
242.33
0
0
0
0
0
0

125V DC
125V DC-Channel A
125V DC-Channel B
125V DC-Channel C
125V DC-Channel D
125V DC-»

I
250V DC
250V DC-Division I
250V DC-Division II
250V DC-»

0
0
0
0
0

N/A

0
0
0

N/A

0
0
0
0
0
0

0
0
0
0

~0
0

0
0 „

0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0

0
0
0
0
0
0

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RHR in the LPCI mode of operation.
(*) Includes component impact and divisions or channels which are tested sequentially.



TABLE 2: Activities Resulting in an LCO During 1983 (6/8/83-12/31/83) for SSES Unit One

System

Functional Unavailable Hours for: Total OOS
Total Functional Total

Unavailability Unavailable Hours PH CH TEST HOD OOS Hours PH CH

Hours for:

TEST HOD

AC Power (13.8kv)
AC Power-Div. I.
AC Power-Div. II
AC Power-~

AC Power (41600)
AC Power-Channel A
AC Power-Channel B
AC Power-Channel C
AC Power-Channel D

AC Power-*

AC Power (480V)
AC Power-Div. I
(Swing Bus)

AC Power-Channel A
I AC Power-Channel C

AC Power-Div. II
(Swing Bus)

AC Power-Channel B
AC Power-Channel D
AC Power-*

1.34E-02
2.67E-02

0
N/A

0
0
0
0
0

N/A

0
0

0
0

1 ~ 55E-03

0
0

N/A

. 0
133. 95

0
0

0
0
0
0
0
0

0
0
7.75

0
0
0

0 0
0 133.95
0 0
0 0

0 0
0 0
0 0
0 0

x 0 0
0 0

0
0
7.75

0
0
q
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0

0
135.37

0
0

0
0. 97
1.05
0.52
1.08
4.83

0
0
7.75

0
0
0

0
1. 42
0
0

0
0
0
0
0
4.00

0
0
7.75

0
0
0

0
133.95

0
0

0
0
0
0
0
0

0
0
0

0
0.97
1.05
0.52
1.08
0.83

0
0

0
0
0

0
0
0

0
0
0
0

0
0
0
0
0
0

0
0
0

AC Power (120V)
AC Power-Channel A
AC Power-Channel B
AC Power-Channel C
AC Power-Channel D
AC Power-*

0
0
0
0
0

N/A

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RHR in the LPCI mode of operation.
(*) Includes component impact and divisions or channels which are tested sequentially.



TABLE 3: Activities Resulting in an LCO During 1984 (1/1/84-12/31/84) for SSES Unit One

System Unavailability (1)
Total Functional
Unavailable Hours PH CH TEST HOD

Functional Unavailable Hours fora
Total(2)
OOS Hours

Total OOS Hours for:

PH CH TEST HOD

HPCI

ADS
ADS-Division T
ADS-Channel A
ADS-Channel C
ADS-Division II
ADS-Channel B
ADS-Channel.D
ADS-*

Core Spray
CS-Division I
CS-Channel. A
CS-Channel C
CS-Division II
CS-Channel B

I CS-Channel D
CS-*

RHR(3)
I

RHR-Division I
RHR-Channel A
RHR-Channel C
RHR-Division II
RHR-Channel B
RHR-Channel D
RHR-»

5.33E-03

3.59E-04
0
0
0
0
0
0

N/A

0
0
0
0
0
0
0

N/A

0
0
0
0
0
0
0

N/A

34.30

0
0
0
0
0

I,P
0
9:23

0
0

,0
0
0
0
0
0

32.67 1.63

0
0
0
0
0
0
0
9.23

69.07

12.22
4.00
0
0
2.25
0
0

294.36

132.91
4.25
0
0
3.92
0
0

16.98

19.92
46.78

5.73
0

40.00
31.68
0.17
1 ~ 17

4.00

0
4.25
0
0
0
0
0
0

0
0
0
0

37.00
0
0 ~ 1'7

0

61.14

0
0
0
0
0
0
0

33.35

129.33
0
0
0
0
0
0

15.48

0
0
5.73
0
0
0
0
0

3.93

12.22
4.00
0
0
2.25
0
0

261.01

3.58
0
0
0
3.92
0
0
1.50

19.92
46.78

0
0
3.00

31.68
0
1.17

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RHR in the LPCI mode of operation.
(») Includes component impact and division or channels which are tested sequentially.



TABLE 3: Activities Resulting in an uring 1984 (I/I/84-12/31/84} for SSES Unit One

System

Functional ailable Hours for: Total OOS Hours or:
Total Functional Total

Unavailability Unavailable Hours PM CM TEST MOD OOS Hours PM CM TEST MOD

ESW „

ESW-Division I
ESW-Channel A
ESW-Channel C
ESW-Division II
ES'W-Channel B
ESW-Channel D
ESW-~

125V DC

125v DC-Channel
125V DC-Channel
125V DC-Channel
125V DC-Channel
125V DC-*

A
B
C
D

1.27E-02
1.44E-02
6.56E-04
2.93E-03
7.99E-03
2.08E-03
2.57E-04

N/A

0
0
0
0
0

N/A

~ 0
126.00

5.75
25.70
70.00
18.25
2.25

~ 0.

0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
5.75

17.50
70.00
18.25
2.25
0

0
126.00

0
8.20
0
0
0
d

0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0.

0
145.00

5.75
25.70

670.80
18.25
2.25
0

0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0

0
0
5.75

17.50
670.80

18.25
2.25
0

0
0
0'

0
0

0
145.00

0
8.20
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0
0
0

250V DC

250V DC-Div. I
250V DC-Div. II
250V DC-*

1.24E"04
0
0

N/A

0
0
0
6.50

0
0
0
6.50

0
0
0
0

0
0
0
6.96

0
0
0
0

0
0
0
6.96

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RHR ip the LPCI mode of operation.
(*) Includes component impact and divisions or channels which are tested sequentially.



TABLE 3: Activities Resulting in an LCO During 1984 (1/1/84-12/31/84) for SSES Unit One

Functional Unavailable Hours for: Total OOS Hours for:
System

Total Functional
Unavailability Unavailable Hours CM TEST HOD

Total
OOS Hours PM CH TEST HOD

AC Power (13.8kv)
AC Power-Div. I
AC Power-Div. II
AC Power-*

AC Power (4160V)
AC Power-Channel A
AC Power-Channel B
AC Power-Channel C
AC Power-Channel Dl
AC Power-~

5.52E-04
1.45E-04
9.58E-04

N/A

0
0
0
0
0

N/A

0
1.27
8.40
0

0
0

e Q
0
0 ~

0

0
0
8.00
0

0
0
0
0
0
0

0
1. 27
0
0

0
0
0.40
0

0
0
0
0
0
0

0
0
0
0
0
0

0
1.2$

25.28
0

0
2.79
1.63
2.39
1.73
0

0
0
8.00
0

0
0
0
0
0
0

0
1.27

16.88
0

0
0
0
0
0
0

0
0
0.40
0

0
2.79
1.63
2.39
1.73
0

AC Power (480V)
AC Power-Div. I
(Swing Bus)

AC Power-Channel A
AC Power-Channel C
AC Power-Div. II

w (Swing Bus)
AC Power-Channel B

I AC Power-Channel D
AC Power-~

AC Power (120V)
AC Power-Channel A
AC Power-Channel 8
AC Power-Channel C
AC Power-Channel D

AC Power-*

0
0

N/A

0
0
0
0
0

N/A

0
0
0

0
12.53

0
0
8.83

0
0
0
0
0
0

0
12.53

0
0
8.83

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RHR in the LPCI mode of operation.
(*) Includes component impact and divisions or channels which are tested sequentially.



System

~a
TABLE 4: Activities Resulting in an During 1985 (1/1/85-12/31/85) for SSES Unit One

Total OOS HoursFunctional ilable Hours for:
Total Functional Total

Unavailability Unavailable Hours PH . CH TEST MOD OOS Hours PH CH TEST HOD

HPCI 1.32E-02 72.32 11.49 . 43.35 17.48 224.09 40.82 110.82 72.45

ADS
ADS-Division I
ADS;Channel A
ADS-Channel C
ADS-Division II
ADS-Channel B
ADS-Channel D
ADS-*

),

Core Spray.
CS-Division I
CS-Channel A
CS-Channel C
CS-Division II
CS-Channel B
CS-Channel D
CS-*

tO
RHRI
RHR-Division I
RHR-Channel A
RHR-Channel C
RHR-Division II
RHR-Channel B
RHR-Channel D
RHR-*

1.17E-04
0
0
0
0
0
0

N/A

0
0
0
0
0
0
0

N/A

5.22E-03
9 '5E-03
2.39E-03

N/A
0

N/A
N/A
N/A

0
0
0
0
0

~,0
0
2.'58

0
0
0
0
0
0
0
0

0
50.83
13.13

0
0
0
0
0

0'

0
0
0
0
0
0

0
0
0
0
0
0

"0

0

0
50.83

0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0

13.13
0
0
0
0
0

0
0
0
0
0
0
0
2.58

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

6.24
0
0
0
0
0
0

37.30

0
4. 50
0
0
2.58
0
0
0.33

0.70
50.83
13.13

0
15.17

0
0
0

0
4.50
0
0
2.58
0
0
0

0
50.83

0
0
0
0
0
0

0
0
0
0
0
0
0

29.97

0.
0
0
0
0
0
0
0

0
0

13.13
0

15.17
0
0
0

6.24
0
0
0
0 ~

0
0
7:33

0
0
0
0
0
0
0
0. 33

0.70
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0-

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RHR in the LPCI mode of operation.
(~) Includes component impact and divisions or channels which are listed sequentially.



TABLE 4: Activities Resulting in an LCO During 1985 (1/1/85-12/31/85) for SSES Unit One

System

Functional Unavailable Hours for:
Total Functional Total--

Unavailability Unavailable Hours PH CH TEST HOD OOS )tours PH

Total OOS Hours for:

TEST HOD

ESW
ESW-Division I
ESW-Channel A
ESW-Channel C
ESW-Division II
ESW-Channel B
ESW-Channel D
ESW-~

5.20E-03
2.04E-03
2.73E-03
3.58E-03
3.21E-03
1.63E-03
2.34E-03

N/A

0
17.91
23.92
31.42
28.16
14.33
20.53

~ 1$8.54

0
0

13.25
25.42
10.50

0
0

23.47

0
0
0
0
0

10.75
18.00

0

0
17.91
10.67
6.00

17.66
3.58
2.53
0

0
0
0
0
0
0
0

85.07

0
17.91
23.92
31.42
28.16
14.33
20.53

108.54

0
0

13.25
25.42
10.50

0
0

23.47

0
0
0
0
0

10.75
18.00

0

0
17 ~ 91
10.67
6.00

17.66
3.58
2.53
0

0
0
0
0
0
0
0
85.07

125V
125V
125V
125V
125V
125V

DC

DC-Channel A
DC-Channel B
DC-Channel C
DC-Channel D
DC-*

1.43E-04
0
0
0
0 .

N/A

0 ~

0
0
0
0

10.02

0
0
0
0
0

10.02

0
0
0
0
0
0

0
0
0
0
0

10.19

0
0
0

'

0
10.02

0
0
0
0
0
0.17

250V DC
I 250V DC-Div. I
~ 250V DC-Div. II
O 250V DC-~
I

9.51E-05
0
0

N/A

0
0
0
5.00

0
0
0
5.00

0
0
0
0

0
0
0

31. 83

0
0
0

31.83

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RNR ip the LPCI mode of operation.
(~) Includes component impact and divisions or channels which are tested sequentially.



TABLE 4: Activities Resulting in an ring 1985 (1/1/85-12/31/85) for SSES Unit One

System

Functional ailable Hours for: Total OOS Hours or:
Total Functional Total

Unavailability Unavailable Hours PH CH TEST HOD OOS i)ours PH CH TEST HOD

AC Power (13.8kv)
AC Power-Div. I
AC Power-Div. II
AG Power-*

4.49E-03
8.97E"03

0
N/A

78.66
0
0

69.73
0
0

8.93
0
0

0
0
0

78.66
0
0

69.73
0
0

8.93
0
0

0
0
0

AC Power (4160V)
AC Poqer-Channel A
AC Power-Channel B
AC Power-Channel C
AC Power-Channel D
AC Power-~~l

AC Power (480V)
AC Power-Div. I
(Swing Bus)
AC Power-Channel A
AC Power-Channel C
AC Power-Div. II
(Swing Bus)

AC Power-Channel B
( AC Power-Channel. D

AC Power-*

AC Power (120V)
AC Power-Channel A
AC Power-Channel 8
AC Power-Channel C
AC Power-Channel D
AC Power-*

0
0
0
0
0

N/A

0
0

N/A

0
0
0
0

N/A

0
0

~ .a
0
0 s

0

0
0
0
0
0
0

0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0
0
0

0 0
0 0
0 0
0 0
0 0
0 0

0 ~ 0
0 0

0 0
0 0
0 0

0
0
0
0
0
0

0
0
0

0
12.60
1.80
1.97

10.47
0

0
9.67

0
0
6.00

0
0

12.58

0
0
0
0
0

0
0
0
0
0
0

0"

9.67

0
0
6.00

0
0

12.58

0
0
0
0
0
0

0
0

0
0
0

0
0
0

0
0
0
0
0

0
1.77
1.80
1.97
2.00
0

0
0
0

0
10.83
0
0
8.47
0

0
0
0

0
0
0

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RNR in the LPCI mode of operation.
(~) Includes component impact and divisions or channels which are tested sequentially.



TABLE 5: Activities Resulting in an LCO During 1986 (1/1/86-12/31/86) for SSES Unit One

System

Functional Unavailable Hours for: Total OOS Hours for:
Total Functional Total

Unavailability Unavailable Hours PM CM : TEST MOD OOS Hours PM CM TFST MOD

HPCI

ADS
ADS-Division I
ADS-Channel A
ADS-Channel C
ADS-Division II
ADS-Channel B
ADS-Channel D
ADS-»

)

2.73E-02

0
0
0
0
0
0
0

N/A

170.51

0
0
0
0
0

e P,
0
0 ~

68.58 81.00 20.93

0
0
0
0
0
0
0
0

1764.85

0
0
0
0
0
0
0.83
2.50

68.58 ~ 1666.47

0
0
0
0
0
0
0.83
2.50

29.80

Core Spray.
CS-Division I
CS-Channel A
CS-Channel C
CS-Division II
CS-Channel B
CS-Channel D
CS-»

RHR
RHR-Division I
RHR-Channel A
RHR-Channel C
RHR-Division II
RHR-Channe) B
RHR-Channel D
RHR-*

0
0
0
0
0
0
0

N/A

1.40E-03
0

1.90E-03
1.57E-03

0
9.71E-04
1.16E-03

N/A

0
0

11. 50
9.50
0
5.87
7.00
0

0
0
7. 92
5.92
0
3.17
4.58
0

0
0
3.58
3.58
0
2. 70
2.42
0

0
0
0
0
0
0
0
0

0
337.58

3.92
0
0
2.43
0
5.92

5.71
95.95
11.50
13.03
65.00
5.87

10.50
5.29

5.24
0
7.92
5.92
0
3.17
4.58
2.45

0
337.58

0
0
0
0
0
0

0
0.58
3.58
3.58
0
2.70
2.42
0

0
0
3.92
0
0
2.43
0
5.92

0.47
95.37

0
3.53

65.00
0
3.50
2.84

0
0
0
0
0
0
0
0

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RHR in the LPCI mode of operation.
(*) Includes component impact and divisions or channels which are listed sequentially.



System
Total(2)
OOS Hours

Total Functional
Unavailable HoursUnavailability (1)

HODTEST PH

TABLE 5: Activities Resulting in an ng 1986 (1/1/86-12/31/86) for SSES Unit One

Functional Unavailable Hours for: Total OOS Hours for:

CH TEST HOD

ESW

ESW«Div. I
ESW-Channel A
ESW-Channel C
ESW-Div. II
ESW-Channel B
ESW-Channel D
ESW-*

1.74E-02
1 ~ 74E-03
3.48E-02
'7.41E-03
1.19E-02

0
0

N/A

0
15.25

305.66
64.92

104.58
0
0
0,

0 0 0
10.67 4.58 0
0.58 305.08 0
0 64.92 0
0 104.58 0
0 0 0
0 0 0
0 0 0

0
-0

0
0
0
0
0
0

30.83
15.25

310.46
64.92

104.58
0
0
0

0
10.67
0.58
0
0
0
0
0

0
4.58

309.88
64.92

104.58
0
0
0

30.83
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

125V DC )

125V DC-Channel A
125V DC-Channel B
125V DC-Channel C
125V DC-Channel D
125V DC-*

250V DC
250V DC-Div. I
250V DC-Div. II
250V DC-*

I

4.64E-04
0
0
0
0

N/A

0
0
0

N/A

0 ~

0
0
0
0

48.80

0
0
0
0

0
0
0
0
0
0

0
0
0
0

0
0
0
0
0

48. 80

0
0
0
0

0
0
0
0
0
0

0,
0
0
0

0
0
0
0
0
0

0
0
0
0

0
0
0
0
0

'86.20

0
0
0
0

0
0
0
0
0
0

0
0
0
0

0
0
0 '

0
48.80

0
0
0
0

0
0
0
0
0

37. 40

0
0
0
0

0
0
0
0
0
0

0
0
0
0

Notes:
(1) Calculated. using only "functional unavailable" hours.

. (2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RHR ip the LPCI mode of operation.
(*) Includes component impact and divisions or channels which are tested sequentially.



TABLE 5: Activities Resulting in an LCO During 1986 (1/1/86-12(31/86) for SSES Unit One

System Unavailability (1)
Total Functional
Unavailable Hours PM CH TEST MOD

Functional Unavailable Hours for:
Total(2)
OOS Hours PH

Total OOS Hours for:

CH TEST HOD

AC Power (13.8kv)
AC Power-Div. I
AC Power-Div. II
AC Power-~

2.13E-03
0

4.26E-03
N/A

0
0

37.32
0

0 0
0 0

37.32 0
0 0

0
0

37. 32
0

0 0
0 0

37.32 0
0 0

AC Power (4160V)
AC Power-Channel A
AC Power-Channel B
AC Power-Channel C
AC Power-fennel D
AC Power-*-

3.86E-03
1.99E-03
1.62E-03
1.79E-03

N/A

33.80
$ 7.45
14.23
15.'59
4.83

19.67 0
0 0
0 0
0 0
0 0

14,13
17.45
14.23
15.59
4.83

37.26
22.19
17.15
18.51
12.90

19.6$
1.27
0
0
7.00

0
0
0
0
0

17.59
20.92
17.15
18.51
5.90

AC Power (480V)
AC Power-Div. I
(Swing Bus)

AC Power-Channel A
AC Power-Channel C
AC Power-Div. II

w" (Swing Bus)~ AC Power-Channel B
l AC Power-Channel D

AC Power-*

0
0

9.27E-03

0
0

N/A

0
0

81.23

0
0

74.56

0 0

0
0
6.67

0
0

102.48

0
0

95.81

0
0
6.67

12.00 12.00 0

AC Power (120V)
AC Power-Channel A
AC Power-channel B
AC Power-Channel C
AC Power-Channel D
AC Power-~

0
0
0
0
0

N/A

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0-

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RHR in the LPCI mode of operation.
(*) Includes component impact and divisions or channels which are tested sequentially.



TABLE 6: Activities Resulting in an ring 1987 (1/1/87-12/31/87) for SSES Unit One

System Unavailability (1)
Total Functional
Unavailable Hours

Functional Un lable Hours for:

HOD
Total
OOS Hours

Total OOS Hours d'or:

PH CH TEST MOD

HPCI

ADS
ADS-Division I
ADS-Channel A
ADS-Channel C
ADS-Division II
ADS-Channel B
ADS-Channel D
ADS-*

3.00E-02

0
0
0
0
0
0
0

N/A

166.83

0
0
0
0
0

e,0
0
0 ~

'.58 142.25 3.75

0
0
0
0
0,
0
0
0

18.25 754.61 40.91 149-16 546.29 18.25

Core Spray
CS-Division I
CS-Channel A
CS-Channel C
CS-Division II
CS-Channel 8

I CS-Channel D
CS-

Ul

R"'HR-Division I
RHR-Channel A
RHR-Channel C
RHR-Division-LI
RHR-Charm+ B
RHR-Channel D
RHR-*

3.728-03
1.51E-03
1.44E-03

0
5.20E-03

0
0

N/A

2.11E-03
5.87E-03

0
0

4.82E-04
7.53E-04

0
N/A

0
8. 37
8.00
0

28.80
0
0
0

0
18 '7

0
0
2. 67
4.17
0
0

0
8.37
8.00
0

11.05
0
0
0

0
18. 67

0
0
0
4.17
0
0

0
0
0
0

17.75
0
0
0

0
0
0
0
2.67
0
0
0

0
0
0
0
0=
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

23.00
8.00
0

780.91
0
0

11.36
0

0
18.67
9.08
0
6.44
4.17
0
1.16

18.70
8.00
0

24.72
0
0
0
0

0
18.67
9.08
0
0
4.17
0
0

0
0
0

756.19
0
0
3.09
0

0
0
0
0
6.44
0
0
0

4.30
0
0
0
0
0
8.27
0

0
0
0
0
0
0
0
1.16

0
0
0
0
0
0
0
0

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RHR in the LPCI mode of operation.
(*) Includes component impact and divisions or channels which are tested sequentially.



TABLE 6: Activities Resulting in an LCO During 1987 (1/1/87-12/31/87) for SSES Unit. One

System

Functional Unavailable Hours for: Total OOS Hours for:
Total Functional Total

Unavailability Unavailable Bours PH CH TEST HOD OOS Hours PH CH TEST HOD

ESW

ESW-Division I
ESW-Channel A
ESW-Channel C
ESW-Div. II
ESW-Channel B
ESW-Channel D
ESW-»

3.60E-03
3.93E-03
2.33E-03
2.17E-03
1.02E-03

0
0

N/A

0
34.47
20.42
19.00
8.96
0
0

~,0

0
24.05
20.42
19.00
8.96
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0 ~

0

0
10. 42

0
0
0
0
0
0

0
226.66
23.67
23.38

213.71
0
0
0

0
24.05
20.42
19.00
8.96
0
0
0

0
0
0
0
0
0
0
0

0
192.19

3.25
4.38

204.75
0
0
0

0
10.42
0
0
0
0
0
0

125V
125V
125V
125V
125V
125V

250V
250V

~ 250V
250V

I

DC
DC-Channel A
DC-Channel B
DC-Channel C
DC-Channel D
DC-*

DC
DC-Div. I
DC-Div. II
DC

2.79E-04
1.97E-04

0
0
0

N/A

0
0
0

N/A

0 ~

1.73
0
0
0
5.73

0
1.73
0
0
0
5.73

0
0
0
0
0
0,

0
1.73
0
0
0
5.73

0
1.73
0
0
0
5.73

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RNR ip the LPCI mode of operation.
(*) Includes component impact and divisions or channels which are tested sequentially.



TABLE 6: Activities Resulting in an LC

r

ring 1987 (1/1/87-12/31/87) for SSES Unit One

System Unavailability (1)

Functional
Total Functional
Unavailable Hours . PM CM TEST MOD

xlable Hours for:
Total (2)

OOS Hours

Total OOS Hours

PM CM TEST MOD

AC Power (13.8kv)
AC Power-Div. I
AC Power-Div. II
AC Power-~

1 ~ 49E-03
0

2.97E-03
N/A

0
0

26 F 06
0

0
0
0
0

0
0

26.06
0

0
0
0
0

0
11. 58
26.06

0

0
11.58
26.06

0

0
0
0
0

AC Power(4160V)
AC Power-Channel A
AC Power-Channel B
AC Power-Channel C
AC Power-Channel D
AC Power-*"'i.

1.52E-03
1.95E-03

0
1.88E-03
2.27E-03

N/A

0
17.08

e,O
16.50
19.'92

1.82

0
0
0
0
0
1.82

0
17 F 08

0
16.50
19.92

0

0
0
0
0
0
0

0 0.38 0
0 21.93 0
0 . 3.97 0
0 19.61 0
0 22.95 0
0 11.64 1.89

0.38
17.08

0
16. 50
19.92
'0

0
4.85
3.97
3.11
3.03
9.75

0
0
0
0
0
0

AC Power (480V)
AC Power-Div.
AC Power-Channel A
AC Power-ChanneL C
AC Power-Div. II
(Swing Bus)
AC Power-Channel B
AC Power-Channel D
AC Power-*

AC Power (120V)
AC Power-Channel A
AC Power-Channel B
AC Power-channel C
AC Power-Channel D
AC Power-~

2.32E-03
1.45E-03

0
0

2.46E"03

1.45E-03
0

N/A

0
0
0
0
0

N/A

0
12.75

0
0

21.58

12.75
0
0

0
0
0
0
0
0

0
9.42
0
0
9. 08

0
0
0
0
0
0

0
3.33
0
0

12.50

12.75
0
0

0
0
0
0
0
0-

0
0
0
0
0 ~

0

0
0
0
0
0
0

0
12.75

0
0

30. 25

12. 75
0
0

0
0
0
0
0
0

0
9. 42
0
0

17.75

0
0
0
0
0
0

0
3..33
0
0

12.50

12.75
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RHR in the LPCI mode of operation.
(+) Includes component impact and divisions or channels which are tested sequentially.



TABLE 7: Activities Resulting in an LCO During 1988 (1/1/88-6/8/88) for SSES Unit One

System

Functional Unavailable Hours for: Total OOS flours for:
Total Functional Total

Unavailability Unavailable flours PH CM TEST HOD OOS Hours PM CH TEST
'

HOD

AC Power (13.8kv)
AC Power-Div. I
AC Power-Div. II
AC Power-~

AC Power (4160V)
AC Power-Channel A
AC Power-Channel B
AC Power-Channel C
AC Power-Channel D

AC Power-*

0
0
0

N/A

0
0
0
0
0

N/A

0
0
0
0

~ 0
0

0
0
0
0
0

>0

0
0
0 ~

0

0
1.15
0.78
0.81
0.68
6.00

0
0
0
0
0
0

0
1.15
0.78
0.81
0.68
4.58

0
0
0
0
0
1.42

0
0
0
0

AC Power (480V)
AC Power-Div. I
(Swing Bus)

I
AC Power-Channel A
AC Power-Channel C
AC Power-Div. II
(Swing Bus)

AC Power-Channel 8
AC Power-Channel D
AC Power-*

0
0
0

0
0

N/A

0
0
0

0
7.83

0
7. 83

0
0

AC Power (120V)
AC Power-Channel A
AC Power-Channel B
AC Power-Channel C
AC Power-Channel D
AC Power-*

0
0
0
0
0

N/A

0
0
0
0
0
0

0
0
0
0
0
0

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RHR in the LPCI mode of operation.
(*) Includes component impact and divisions or channels which are tested sequentially.



TABLE 7: Activities Resulting in an LCO During 1988 (1/1/88-6/8/88) for SSES Unit One

System

Functional Unavailable Hours for:
Total Functional Total

Unavailability Unavailable Hours PN CN TEST NOD OOS Hours PN

Total OOS Hours for:

CN TEST NOD

ESW

ESW-Div. I
ESW-Channel A
ESW-Channel C
ESW-Div. II
ESW-Channel B
ESW-Channel D
ESW-»

3.47E-03
3.30E-03
3.49E-04
1.37E-03
2.78E-03

0
0

N/A

0
28.92

3.06
12.00
24.41

0
0
0

0
28.92
3.06

12 F 00
24.41

0
0
0

0
0
0
0
0
0
0
0

0
0
.0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
35.25
3.06

12.00
24.41

0
0
0

0 0 0
28.92 0 6.33
3.06 0 0

12 00 0 0
24.41 0 0

0 0 0
0 0 0
0 0 0

0
0
0
0
0
0
0
0

125V DC
125V DC-Channel A
125V DC-Channel B
125V DC-Channel C
125V DC-Channel D
125V DC-*

I
250V DC
250V DC-Division I
250V DC-Division II
250V DC-*

1.31E-05
0
0
0

=0

N/A

0
0
0

N/A

0
0
0
0
0
0.92

0
0
0
0

0
0
0
0
0
0

0
0
0
0

0
0
0
0
0
0.92

0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0

0
0
0
0
0

14.50

0
0
0
0
0
0

0 0
0 0
0 0
0 0
0 0
0.92 13.58

0
0
0
0

0
0
0
0
0
0

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RHR in the LPCI mode of operation.
(~) Includes component impact and divisions or channels which are tested sequentially.



TABLE 7: Activities Resulting in an LCO During 1988 (1/1/88-6/8/88) for SSES Unit One

System

Functional Unavailable Hours for:
Total Functional Total

Unavailability Unavailable Hours PH CH TEST HOD OOS Hours PH CH TEST

Total OOS Hours for:

HOD

HPCI 4.11E-04 1.58 0.58 1.00 0 191.01 12.91 3.16 15.44 159.50

ADS
ADS-Division I
ADS-Channel A
ADS-Channel C
ADS-Division II
.ADS-Channel B
ADS-Channel D
ADS-~

Core Spray
CS-Division I
CS-Channel A
CS-Channel C
CS-Division II
CS-Channel B
CS-Channel D
CS-*

1.23E-04
0
0
0
0
0
0

N/A

0
0
0
0
0
0
0

N/A

0
0
'0

0
0
0
0
2.83

0
0
0
0
0
0

„0
0

0
0
0
0
0
0
0
2.83

0
0
0
0
0
0
0
2.83

0
1.19
0
0
0.58
0
0
2.58

0
0
0
0
0
0
0
0

0
0
0
0
0
0'

2.83

0
1.19
0
0
0.58
0
0
2.58

0
0
0
0
0
0
0
0

RHR-
RHR-Division I
RHR-Channel A
RHR-Channel C
RHR-Division II
RHR-Channel B
RHR-Channel D
RHR-»

0
0
0
0
0
0
0

N/A

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

0
0
0
0
0

14.58
0
1.6f

0
0
0
0
0

14.58
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
1.67

Notes:
(1) Calculated using only "functional unavailable" hours.
(2) Sum of "functional unavailable" + "adminstrative unavailable" hours.
(3) RHR in the LPCI mode of operation.
(~) Includes component impact and divisions or channels which are tested sequentially.
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Figure 1: The LCO Log Sheet
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FIGURE 3: FLOHCHART OF THE METHOD USED TO ANALYZE LCO LOG SHEET ENTRIES
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Database Structure

[ Field Name Width Field Name ~Te Width

UNITSYSTEM
SYS
TS SECTION
REF'ORM1
REF FORM2

REF FORM3
RHR MODE

OOS DATE
OOS TIME
MOD DATE
MOD TIME
RETRN DATE
RETRN TIME
COMPONENT
ZD
DESCRPTZON

Character
Character
Character
Character
Character
Character
Character
Date
Character
Date
Character
Date
Character
Character
Character
Character

3
2

11
14
14.
14

1
8
4
8
4
8
4
5ll

254

CAUSE
PM'AUSE

CM

CAUSE S,,
CAUSE MOD

VALID
FAILURE
CRIT TIME
SD TIME
CRITSDTIME
PLANT STAT
SYSTEM
DIVISION
CHANNEL
COMP
REPAIRTIME
NAME
ANAL BY
REV BY

Character
Character
Character
Character
Character
Character
Numeric
Numeric
Numeric
Character
Character
Character
Character,,
Character
Numeric
Character
Character
Character

1
1
1
1
1

1
7
7
7

1
1
1
1
1
7

40
3

3

0
The UNITSYSTEM field (UNITSYSTEM) - contains a one character unit designator
(1 for Unit 1, 2 for Unit 2, or 0 for systems which affect both units) in thefirst position and a two character system designator in the second and third
positions. The system designator is defined to be the plant startup system
number.

The SYSTEM field (SYS) — contains a two character code for the unavailable
system. This is the same as the two characters in the Unitsystem field.
The TECHNICAL SPECIFICATION field (TS SECTION) — contains the Susquehanna
Technical Specification number taken from the LCO log sheet.

The REFERENCE FORM fields (REF FORM1 - 3) — contains the Susquehanna procedure
numbers, work authorization numbers, or equipment release form numbers taken
from the LCO log sheet. These reference forms are used to identify what
task(s) were performed during the outage.

The RHR MODE field (RHR MODE) is unique to the RHR system and contains which
mode of RHR was affected by the outage (Mode 1 is RHR general, Mode 2 is
suppression pool cooling, Mode 3 is shutdown cooling, Mode 4 is low pressure
coolant injection mode, and Mode 5 is containment spray).

The OUT OF SERVICE (OOS) Date field (OOSDATE) - contains the OOS date taken
from the LCO log sheet.

The OOS TIME field (OOS TIME) — contains the OOS time taken from the LCO log
sheet. I~

The MODIFIED OOS DATE field (MOD DATE) — contains the modified OOS date. This
date is used to calculate the unavailable time when there is an overlap in LCO
time/date periods for the system, division (channel, or component).



The MODIFIED OOS TIME field (MOD TIME) - contains the modified OOS time. This
time is used to calculate the unavailable time when there is an overlap LCO in
time periods for the system (division, channel, or. component) .

The RETURN TO SERVICE DATE field (RETRN DATE) - contains the date that the
system was declared operable and was taken from the LCO log sheet.

The RETURN TO SERVICE TIME field (RETRN TIME) - contains the time that. the
system was declared operable and was taken from the LCO log sheet.

The COMPONENT field (COMPONENT) — contains- a five character code.,

The COMPONENT IDENTIFIER field (ID) - contains the specific Susquehanna
component identification designator taken from the LCO log sheet or from
reference forms.

The DESCRIPTION field (DESCRPTZON) - contains the problem description taken
from the LCO log sheet or reference forms.

The PREVENTATIVE MAINTENANCE CAUSE field (CAUSE CM) - contains a 'Y'f the
unavailability was due to corrective maintenance being performed.

The TEST CAUSE field (CAUSE S) - contains a 'Y'f the unavailability was due
to a test being performed.

The PLANT MODIFICATION CAUSE field (CAUSE MOD) - contains a 'Y'f the
unavailability was due to plant modifications being performed.

The VALID field (VALID) - contains a 'Y'f the task being performed resulted ~in a functional unavailability or contains a 'N'f the unavailability was
administrative.

The FAILURE field (FAILURE) - contains a 'Y'f the unavailability resulted
from a component failure, or contains 'N'f no failure occurred.-

The CRITICAL UNAVAILABLEHours field (CRIT TIME) - contains the unavailable
hours while the reactor was critical.
The SHUTDOWN UNAVAILABLEHOURS field (SD TIME) - contains the unavailable
hours when the reactor was shutdown.

The TOTAL UNAVAILABLEHOURS field (CRITSDTIME) - contains, the total
unavailable hours (critical plus shutdown unavailable hours).

The PLANTS STATUS FIELD (PLANSTAT) - contains „the plant mode of operation (per
the Technical Specifications) when the system outage occurred.

The SYSTEM LEVEL UNAVAILABILITYfield (SYSTEM) - contains a 'Y'f the
unavailability was at the system level.

The DIVISION LEVEL UNAVAILABILITYfield (DIVISION) — contains the division
(i.e., 1 or 2) if the unavailability was at the division level.

The CHANNEL LEVEL UNAVAILABZLZTYfield (CHANNEL) - contains the channel (i.e.,
A, B, C, or D) if the unavailability was at the channel. A '*'n the field
means that each channel was tested sequentially.

I-2



!

The COMPONENT LEVEL UNAVAILABILITYfield (COMP) - contains.a 'Y'f the
unavailability was at the component level.. A '*'n the field means .that each
component was tested sequentially.

! The REPAIR TIME field (REPAIRTIME) - contains the repair time in hours if
known. (Currently not evaluated.)

The SYSTEM'AME. field, (NAME) - contains, the system name spelled out in full.
The ANALYZED BY field (ANAL By) - contains the initials of the. individual who
recorded and analyzed the. LCO entry.

The REVIEWED BY field (REV BY) - contains the initials of the individual who
reviewed the LCO entry in the database.
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HIGH PRESSURE COOLANT INJECTION SYSTEM

SYSTEM DESCRIPTION

Function

The primary function of the High Pressure Coolant Injection (HPCI) system
is to provide makeup water during events which reduce reactor water inventory
and do not cause a rapid depressurization.. The HPCZ system is part of the
emergency core cooling system (ECCS). The system is redundant to the reactor.
core isolation cooling (RCIC) system and can perform the makeup function of
the RCZC system in. the event of its failure.

Desi n and 0 eration-

The HPCZ system is a single loop system consisting of turbine-driven
injection and booster pumps, piping, valves, controls, and instrumentation. A
simplified flow diagram is shown in Figure 4. The system. is designed to pump
water into the reactor vessel with a maximum capacity of 5000 gpm for a range
of reactor pressures between 150 and 1150 psig. Two sources of cooling water
are available, the condensate storage tank (CST), which contains demineralized
water, and the suppression pool. Initially, the HPCZ pump takes suction from
the CST through normally open manual valve F010 and motor-operated valve
(MOV) F004. The'pump suction automatically transfers to the suppression pool
on low CST level or high suppression pool level. This transfer is
accomplished by a signal that opens the suppression pool suction valve, F042.
Once valve F042 is fully open, valve-position-limit switch contacts act to
automatically close the CST suction valve, F004. The system is designed to
take suction from a source that is less than 170 F. Events which raise the0

suppression pool temperature above 170 F may require a manual suction transfer0

back to the CST. The pump is located below the level of the CST and the
suppression pool to ensure a positive suction head from either source.

Upon initiation of the HPCI system, a normally closed injection valve,
F006, automatically opens, allowing water to be pumped into the reactor vessel
through the main feedwater header B. The feedwater spargers distribute the
flow within the downcomer, causing the injected water to mix with water or
steam in the vessel. A minimum-flow bypass is provided for pump protection.
The bypass valve, F012, automatically opens on a low-flow signal when pump
discharge pressure is greater than 125 psig. This valve automatically closes
on a high-flow signal. When the bypass is open, flow is directed to the
suppression pool. A full-flow test line is also provided to recirculate water
back to the CST. The two isolation valves, F008 and F011, are equipped with
interlocks to automatically close the test line (if open) upon generation of a
HPCZ initiation signal.

The HPCZ turbine is driven by reactor steam. The inboard and outboard
HPCI isolation valves, F002 and F003, in the steam line to the HPCI turbine
are normally open to keep the piping to the turbine at an elevated
temperature, thus permitting rapid startup of the HPCZ system. Upon receiving

' signal from the HPCI isolation logic, these valves will close and cannot be
reopened until the isolation signal is cleared and the logic is reset.
Isolation valve F002 is powered from Division I 480 V AC power and controlled
by isolation logic system A; F003 is powered from Division II 250 V DC power
and controlled by isolation logic system B.



Steam is admitted to the HPCI turbine through supply valve F001, turbine
stop valve 15612, and turbine control valve 15611, all of- which are normally
closed and are opened by a HPCZ initiation signal. Exhaust steam from the
turbine is discharged to the suppression pool, while condensed steam from the
steam. lines and leakage from the turbine gland seals are routed to a
barometric condenser.

The HPCI system is automatically actuated on low reactor water level
(level 2)'r high drywell pressure; If automatic actuation fails,. the system
can be manually initiated. from the control room.

A HPCZ'nitiation signal automatically results in an actuation signal to
the- foll'owing. valves:

1.. Normally closed, HPCI turbine cooling-water valve F059 receives
"'open"'ignal.

2;, Normally closed HPCZ'ull flow test valves F008 and F011 receive
"close"'ignals.

3.. Normally-open HPCI/CST suction- valve F004 receives "open" signal.

4. Normally closed HPCI pump injection valve F006 receives "open"
signal.

5'. Normally closed HPCZ steam supply valve F001 receives "open" signal.

6. Normally open HPC1 pump-discharge valve F007 receives "open" signal.

The initiation of HPCZ also automatically starts the condenser vacuum pump and
the auxiliary lubricating oil pump, which is required to open the
hydraulically operated turbine stop valve 15612 and turbine control valve
15611.

The HPCI flow controller, which provides a control signal to the control
valve, 15611, can be operated in an automatic or a manual mode. When the flow
controller is in the automatic mode, the HPCZ pump flow rate and turbine speed
will automatically satisfy and maintain the flow-control setpoint value. The
setpoint can be manually changed by the operator in order to maintain the
reactor water level.

There are several diagnostic trip signals that shut down the HPCI turbine
by closing the turbine stop valve, 15612. Minimum flow valve F012 and
injection valve F006 are subsequently closed.

A HPCI turbine trip results from any of the following:

1. Two of two high reactor water level signals (level 8).

2.

3.

4 ~

5.

Remote manual turbine trip.
Low pump suction pressure.

High turbine exhaust pressure (50 psig).

Turbine overspeed.



6. Isolation of the HPCI steam supply (see below).

With the exception of the- trip caused by a high reactor water level and HPCI
isolation, the HPCZ system will'utomatically- restart. once the. trip signal is
cleared.. The signal for a high reactor water level "seals in."" but is reset if
a subsequent low-level (level 2) signal. is received, allowing the system to
automatically restart.

The HPCZ steam supply is-isolated manually or automatically by closing
the inboard and/or outboard isolation valves.: There is no automatic reopen

~ capability. The automatic isolation results from any of the following:

1. High differential temperature- in the HPCZ equipment area.

2; High temperature in the HPCI'quipment area.
f

3. High differential temperature in the steam line space.

4. High temperature in the steam =line space.

5. High flow in the steam" line.

6. High pressure in the exhaust line of the turbine rupture disks.

7. Low steam supply pressure.(104 psig) .

8.. High temperature in the inlet- to the equipment room emergency air
cooler.

9. Manual isolation if the system has been initiated.

, When the HPCZ system is, operating, the operator controls the flow rate by
adjusting the HPCI flow controller as indicated earlier. When the system is
automatically initiated, it is set to deliver full flow (5000 gpm). For most
events if the operator fails to take control of the flow, the reactor water
level will cycle between the set levels for HPCZ initiation and trip, levels 2
and 8, respectively.

Extensive indication of system status is available in the control room.
Specific indications include the following:

, 1. Pump discharge flow.
2. Pump discharge pressure.
3. Position of all motor-operated valves.
4. Turbine inlet pressure.
5. Low level in the condensate storage tank.
6. Suppression pool level.
7. Suppression pool'emperature.
8. Turbine exhaust pressure.
9. Pump suction pressure.



S stem Interfaces

Instrumentation

The HPCI water source is. normally the CST;, An automatic transfer of pump
suction from. the CST to the suppression pool occurs on. low CST level or high
suppression pool level. Level in the CST is. monitored by two level switches,
either of'hich can initiate suction transfer. The same is true of
suppression pool level. The CST instrumentation and„ logic is completely
independent. of that from the suppression pool. The instrumentation that
initiates HPCI. suction„transfer is independent of th'at which- initiates RCIC
suction. transfer.

Electric Power

The initial startup and operation of the HPCI system is completely
independent of AC power supplies. The system requires 250 V DC power for the
auxiliary lubricating oil pump, the condensate transfer pump, and the motor-
operated valves; 125 V DC power is.,required for the turbine-driven pump flow
controller and the instrumentation associated with HPCI initiation and
operation.. The DC power is supplied, from the ESS bus through a chargez or, in
the event of AC power failure, from 125 V and 250 V'atteries.

The fans of the two room-cooling, units require 480 V AC power. The HPCI
steam-supply isolation valve (F002) is supplied by 480 V AC power. However,
the valve is normally open and is therefore not required to operate during
system startup or operation.

Room/Pump Cooling

In order to ensure correct operation of the HPCI control system, the
temperature of the HPCI pump room must be maintained within prescribed limits.
This temperature control is normally provided by reactor building zone I HVAC.
Zone I HVAC is shut down by a low reactor water level (level 2) or high
drywell pressure. These same signals will initiate the Emergency Service
Water (ESW) system, which will automatically circulate water through the two
redundant room cooling units. The HVAC syst: em will also be unavailable in the
event of a loss of offsite power. However, ESW will be initiated
automatically by the diesel start logic. The room cooling units are both
supplied by ESW loop B. However, there is a plant modification that will
allow both loop A and B to each feed one room cooler (this is to be completed
in 1987). The fans of the cooling units are interlocked to start when the
HPCI steam supply valve (F001) is opened. The turbine and pump lubricating
oil is cooled by water supplied from the discharge of the pump.

Water Sources

The CST (the normally aligned suction source) and the suppression pool
(the alternative source) are shared with other systems (e.g., RCIC, CSS,
LPCI) .

The condensate storage facility consists of two 300,000 gallon tanks, one
for each reactor unit, and a single (shared) 680,000 gallon refueling water
storage tank. There are numerous interconnections between the tanks, and
condensate transfers can be accomplished by means of the refueling water pumps~
and condensate transfer pumps.

II-4



Each CST is designed to maintain a minimum reserve of 135,000 gallons
specifically for the use of the HPCI and RCIC systems in the particular unit.
CST level is normally maintained between 165,000 gallons (the low level alarm
setpoint) and 270,000 gallons (the high level alarm setpoint).

The HPCI system pipes are normally pressurized by means of the condensate
transfer system to prevent waterhammer on initiation. This system was not,
modeled, but the rate of pipe failure (rupture) that was used in the fault
tree implicitly includes the effect, of failure in the condensate transfer
system.



Table 8. AC power supplies for HPCZ

ESF 4.16 kV bus 480 V MCC bus Component supplied

1A202
1A203
1A204

1B226
1B237
1B247

Room cooler A fan
1F002
Room cooler B fan

Table 9. DC power supplies for HPCE

Load center
Distribution panel
or control center Component supplied

1D622

1D612

1D662

125 V DC distribution panel
1D624

125 V DC distribution panel
1D614

250 V DC control center
1D254

1D264

1D274

HPCE logic
Pneumatic valves:

1F029
1F054
1F025

HPCX logic
Pneumatic valves:

1F026
1F028

Motor-operated valves:
1F079

Motor-operated valves:
1F001
1F003
1F004
1F006
1F011
1F012
1F042
1F059
1F075

Motor-operated valves:
1F007
1F008
1F066

Vacuum pump
Condensate pump
Auxiliary lube oil

pump

a Valves that change position for the automatic initiation of HPCI.
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APPENDIX III

AUTOMATIC DEPRESSURIZATION SYSTEM





AUTOMATIC'DEPRESSURIZATION SYSTEM

SYSTEM DESCRIPTION

Function

The primary function of the Automatic Depressurization System (ADS) is, to
depressurize the reactor during events which reduce reactor water inventory
and insufficient., makeup is being provided by high pressure makeup systems..
The ADS rapidly decreases reactor pressure below the shutoff head of low
pressure makeup systems, and below the setpoint of the low pressure injection
valve permissive signal.,

Desi n and 0 eration

The ADS accomplishes reactor depressurization by using 6 -of the 16 Safety
Relief Valves (SRVs) in the nuclear steam pressure relief system., All 16 SRVs
act to protect the reactor vessel and connected piping from overpressurization
by automatic and self-actuated operations-which discharge reactor steam to the
suppression pool. The six ADS valves have additional control circuits to
perform, the ADS function.

Functional Modes of the Nuclear Steam Pressure Relief System

The nuclear steam pressure relief system. is designed to-operate in three
functional modes: the overpressure safety valve mode, the overpressure relief
mode, and the depressurization (ADS) mode. These are briefly described below.

In the overpressure safety valve mode, the SRVs are self-actuated. A
coil spring normally holds the valve shut against normal operating pressure
(refer to Figure 5). As reactor pressure increases above the spring setpoint,it causes the valve seat to lift, compressing the spring and opening the
valve. The spring setpoints are staggered to give a range of relief capacity
and to distribute blowdown to the suppression pool. The SRVs reclose when the
reactor pressure is reduced below that necessary to overcome the spring
closing force.

Individual SRVs can be manually opened from the control room by operation
of the solenoid valve. In the overpressure relief mode, a reactor pressure
increase is detected by sensors. When the pressure exceeds the sensor
setpoint, a signal is generated which operates a pilot solenoid valve. This
solenoid valve allows gas from the Containment Instrument Gas (CIG) system to
open the SRV via a pneumatic cylinder which overcomes the spring closing force
(a minimum of 65 psid is required). If the Containment Instrument Gas system
is unavailable, gas is supplied from an accumulator (which is sufficient for
one operation against normal drywell pressure). The SRV recloses when the
open signal is removed, which causes the solenoid valve to vent air from the
pneumatic cylinder (to containment) and allows the spring to force the valve
seat shut.

In the depressurization (ADS) mode, an initiation signal is generated
during conditions of decreased reactor water inventory which is indicative of

~

~

~insufficient makeup from high pressure systems. These signals operate pilot
solenoid valves which open the six ADS (SRVs) valves as described in the
overpressure relief mode. However, these solenoid valves are separate from
those performing the overpressure relief mode. In addition, there are two



solenoids per ADS'SRV) valve„one from Division 1 logic'and:one from Division.
2'ogic; The valve can be opened by either solenoid, valve.. The; ADS solenoids
connect the pneumatic cylinder. to an additional accumulator to assure ADS
operation even when Containment Instrument Gas is unavailable..

ADS Initiation

The initiation of 'ADS can occur in either of the following ways.

1.. Both a= high drywell pressure and a low reactor: water level, (level 1)
are zequired as initiating conditions. However;, ADS will actuate:
only if the. following permissive conditions. exist: 1'ow reactor water
level (leve3 3) conformity signal and adequate discharge pressure
from, a. Residual Heal Removal (RHR) pump or. Core Spray (CS) loop (two
pumps)., The signals produced by these conditions start an actuation.
timer. After- the timer runs out, an ADS initiation signal is
generated., If all the initiating and permissive conditions exist
when the timer runs out, ADS will be initiated., ADS can be manually
initiated only if the permissive conditions exist (the lack of an
initiating condition does not preclude manual initiation).

2. A low reactor water level (level 1) starts a drywell pressure signal
bypass timer. When this timer runs out,. the need. for a high drywell
pressure signal is bypassed. If the level 1 condition still, exists;
the actuation timer is started. After the actuation timer runs out,
an ADS initiation signal is generated if all permissive conditions
are satisfied (as in item 1 above) .

Many provisions exist to prevent inadvertent ADS initiation. If any of
the initiating or permissive conditions do not exist when the actuation timer
runs out, ADS will not be initiated and the timers (bypass and actuation) will
reset. The timers permit the operator,to determine if ADS should occur.
Clear indication is provided in the control room so that the operator can make
a determination. A manual inhibit switch and a manual actuation timer reset
are available to prevent or recycle initiation.
S stem Interfaces

Instrumentation

The initiating signal for the automatic depressurization system depends
on the output of instruments that are also used to initiate other systems.
These instruments sense:

Low reactor water (level 1).
Low reactor water (level 3)
High drywell pressure.

1 ~

2 ~

3.

A permissive signal is required for the automatic initiation of the ADS
valves. This signal is derived from sensors which monitor the discharge
pressure of the RHR pumps and Core Spray pumps. In order to satisfy the
permissive requirement, the following conditions must be fulfilled for ADS
Division 1 logic: either RHR pump A is running or RHR pump C is running or
Core Spray pumps A and C are running. The same conditions must be met for ADS
Division 2 logic, except that RHR pumps B and D or Core Spray pumps B and D
would be involved. This permissive is also required for manual initiation.



Even if'hese permissives do not exist, depresssurization can still be
accomplished'by manually openeing SRVs in We relief mode.

Electric Power

The automatic depressurization. system requires,125 V DC power to operate
the initiation logic and the SRVs. This power is supplied from the ESS buses.
through chargers, or, in the event of AC power failure„ from two 125 V DC
batteries.. The power comes from 125 V DC distribution- panel 1D614 for logic
channels A and C and from 125' DC distribution panel 1D624'for logic. channels
B and D as well as. The 10 remaining SRVs receive power'rom distribution
panel 1D614.

Containment Instrument Gas.

Containment Instrument Gas (CIG) is required for ADS operation. Two
separate and independent headers are provided which are pressurized to 150
psig by the CIG compressors or bottled gas (if the compressors are
unavailable). An alarm is provided: in the control room on low header
pressure. Each header serves three ADS valves to prevent the loss of all ADS
valves. due to the unavailability of; a header (through blockage or leakage) ..
Each ADS valve is also provided with. an accumulator. which can provide adequate
gas pressure for one actuation in, the event of CIG unavailability. A check
valve assures each accumulator is not discharged due to a break or leak in the
header (shown on Figure 6).
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CORE SPRAY SYSTEM





CORE SPRAY SYSTEM

SYSTEM DESCRIPTION

Function

The function of the reactor Core Spray (CS) system is.to provide makeup
water and spray cooling for the core during events which reduce reactor water
inventory following"reactor depressurization., The CS system is part of the„
low pressure Emergency Core-Cooling Systems.(ECCS). and is an.,alternative to
the Residual Heat Removal (RHR) system (LPCI mode).

Design and. 0 eration;

The CS'ystem consists of two redundant loops, A and B. Successful
system, operation is dependent on, the sequence of events.. During some events,
analysis has shown that one pump injection is sufficient to adequately cool
the core, while in others,'wo pumps, are required for success., Each loop
takes suction from the suppression. pool and pumps'he water into a separate
spray sparger above the core in the reactor vessel. An alternative suction
source, through. two normally locked-closed manual valves, is the Condensate
Storage Tank (CST)., Since the two loops, are independent and are redundant,
only loop A is described here and shown in the simplified diagram of Figure 7.

Each loop contains two centrifugal'umps, each of which can deliver flow
needed for successful system operation and adequate spray distribution. Each
pump has a capacity of 3175 gpm at a reactor pressure of 105 psig. The system
is designed to take suction from a source that is less than 212 F. Events
which raise the suppression pool temperature above 212 F may require a manual0

suction transfer to the CST. The pumps aze located below the level of the
suppression pool and the,CST to ensure a positive suction head from either
source.

The two pumps of CS loop A (pumps A and C) are aligned to take suction
from the suppression pool through a normally open motor-operated valve (MOV),
F001A. Each pump discharges through a separate check valve to a common
header. A minimum-flow bypass line connects the discharge of each pump to the
suppression pool through a common valve~ F031A. This valve is normally open,
and closes when the flow through the discharge header exceeds the flow
setpoint. The function of the bypass line is to prevent pump damage from
overheating when the discharge line valves are closed or the reactor pressure
exceeds the CS discharge pressure after system initiation. A full flow test
line that bypasses the reactor is provided for system full flow tests. Zt
returns the flow to the suppression pool through a normally closed valve,
F015A.

Loop A discharges to the spray spargers through a normally open valve
F004A, normally closed valve F005A, testable check valve F006A, and
locked-open manual valve F007A. A bypass around F006A is provided through
valve F037A to equalize the pressure across the check valve disk and minimize
the required opening force when testing the testable check valve F006A.

i

The CS system is automatically actuated by low reactor water level" (level
1), or high drywell pressure and low reactor. pressure. The actuation signal
will start the pumps. The system will inject when an additional low reactor
pressure permissive signal is also present which allows valve F005A to be



opened. The system can be manually actuated, but injection will occur only if.
the. low reactor pressure permissive is satisfied.

When the, system is operating, the operator controls. the aflow rate- to the
reactor by throttling valve F005A or stopping,and, starting the pumps as
necessary;. There is no automatic flow control of the system.,

The operator has'he following indications. available in the- control room:

1.,
2..
3 ~

4..

Discharge pressure; of l'oops,A'nd B.
System flow (each loop) .,

Position indication for all motor-operated valves..
Pump motor currents..

S stem Interfaces

Instrumentation

The low reactor pressure permissive signal common to both the Core Spray
and Residual. Heat Removal (LPCI mode) systems, does not allow these systems to
inject into the reactor until reactor pressure is below 436 psig.. For the
Core Spray system, this signal must exist along with a pump initiation signal
before a signal to open injection valve F005 is generated. Also, the Core
Spray pump discharge pressure signal is one of the permissives needed for the
initiation of the Automatic Depressurization System (ADS).

Electric Power

The CS system requires 4.16 kV AC power to operate the pumps and 480 V AC
power for the motor-operated valves. Also, 125 V DC power is used for the
control logic of both pumps and valves. The AC power is supplied from the ESS
buses, which are energized either by offsite power or, in the event of its
failure, the diesel generators. The DC power is supplied from the ESS bus via
a charger or, in the event of AC power failure, from four 125 V batteries.

Room/Pump Cooling

The CS system pump rooms are normally cooled by reactor building Zone I
HVAC. This system is isolated by a low reactor water level (level 1) or high
drywell pressure. These same signals will initiate the Emergency Service
Water (ESW) system, which will automatically supply cooling water to the CS
room coolers. The HVAC system will also be unavailable in the event of a loss
of offsite power. However, the ESW system is initiated automatically by the
diesel start logic. The pumps for a loop of Core Spray are located in the
same room. The fans of the cooling units are interlocked to start when the
pump breakers close.

The CS pumps do not rely on support systems for other cooling
requirements. The pump seal cooling and lubricating water is supplied by the
pump discharge flow.

Water Sources

The suppression pool (the normally aligned suction source) and the
Condensate Storage Tank (the alternate suction source) are shared with other
systems. The inventory of, the suppression pool is assumed to be adequate for
long term operation of all low pressure makeup systems.
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The condensate storage facility consists of two 300,000 gallon tanks, one
~

~

~

for each reactor unit,,and a single (shared) 680,000 gallon refueling water
storage, tank. There are numerous interconnections between the tanks, and
condensate transfers can be accomplished by means of the refueling water pumps
and condensate transfer pumps.

Each CST is designed- to:maintain a minimum reserve of 135,000 gallons
specifically for the use of the. HPCZ and RCIC„ systems in the particular unit.
CST'level is., normally maintained between 165,000 gallons (the low level alarm
setpoint) and 270,000 gallons (the high level alarm setpoint).

Condensate Transfer System

The system pipes are normally pressurized by means of the condensate
transfer system to prevent waterhammer on initiation. This system was not
modeled, but the rate of pipe failure (rupture) that was used in the fault
tree implicitly includes- the effect of failure in the condensate transfer
system.
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Table 12. AC power supplies for Core- Spray

ESF 4.16 kV bus 480 V MCC' Component supplied

1A201
1B216

CS pump A
F031A
CSS room cooler fan A

1B217 F004A
FOOSA

1A202.
1B226

CS pump
F031B.
F001B
CS room cooler fan B

1B227 F004B
F005B

1A203
1B237

CS pump
F015A
CS room cooler fan C

1A204
1B247

CS pump
F015B
CS room

D

cooler fan D

a Valves that change position for the automatic initiation of CS.

Table 13. DC power supplies for Core Spray

Battery 125 V DC load center Component supplied

1D610

1D620

1D630
1D640

1D614

1D624

1D634
1D644

CS pump A switchgear
Division 1 logic
CS pump B switchgear
Division 2 logic
CS pump C switchgear
CS pump D switchgear

Rev. 01
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APPENDIX

V'ESIDUAL

HEAT'EMOVAL (LPCI MODE) SYSTEM.





RESIDUAL HEAT REMOVAL SYSTEM"

The Residual Heat Removal (RHR) system can be used in seven modes:

1. Low Pressure Coolant Injection- (LPCI) mode.
2. 'Suppression Pool Cooling Mode (SPCM).
3. Shutdown Cooling Mode (SDCM).
4 Steam, Condensing mode.
5.„ Containment, Spray mode.
6.. Fuel,. Pool Cooling mode.
7. Reactor Head Spray mode.

In the Low* Pressure Coolant, Injection mode, the RHR system-.is'sed to
provide.-makeup water during events. which. reduce the reactor. water: inventory
and involve a reactor depressurization.

In the Suppression Pool Cooling Mode, the RHR system is used to transfer
heat from the suppression pool to the spray pond (the ultimate. heat sink) via
the RHR heat exchangers. The,RHR Service Water (RHRSW) system is used to
remove heat from the RHR heat exchangers and transfers it from the RHR system
to the spray pond..

In the Shutdown Cooling Mode, the RHRSW and RHR systems are used to
transfer heat from the reactor coolant to the spray pond. This is
accomplished by circulating reactor water through the RHR heat exchangers and
by using RHR Service Water to cool the heat exchangers. This'an be
established when the reactor pressure is less than 98 PSIG.

In the Steam Condensing mode, the RHR system is used to condense steam
from the reactor. The condensate is diverted to the suppression pool or
pumped back to the reactor vessel by the Reactor Core Isolation Cooling (RCIC)
pump. This mode is designed for reactor shutdown from high pressure when the
power-conversion system is not available. This mode of RHR has been deleted
as a result of system modifications.

In the Containment Spray mode, the RHR system is used to pump water from
the- suppression pool directly into the containment drywell and wetwell.

In the Fuel Pool Cooling mode, the RHR system is used to transfer heat
from the fuel pool to the spray pond. The fuel pool cooling mode was not
modeled because no initiating event considered in the PRA affects the fuel
pool.



LOW PRESSURE COOLANT. INJECTION (LPCZ) MODE

DESCRIPTION

Function

The function of the- LPCZ mode is to provide makeup water during events
which reduce the reactor water inventory and involve a., reactor-
depressuzization. The LPCZ mode of the RHR system"is part of. the Emergency
Core Cooling System,(ECCS),. and, is an. alternative to the Core. Spray

(CS)'ystem;.

Design and 0 eration

The RHR system consists of two redundant loops, A and- B. Successful
system operation requires full flow from one pump but both loops are initiated
simultaneously., Fi'gure 8 shows a.simplified diagram of loop A. Each loop
consists of two pumps (12,200 gpm/pump), each of which takes suction from the
suppression pool and pumps the water into the reactor vessel through the
recirculation: loop discharge piping.. Since loops.A-and B are redundant, only
loop A will be described.

The two pumps in loop A„ (pumps A and C), aze aligned to take suction
from the suppression pool through normally" open motor-operated valves (MOVs)=
(F004A and F004C). Each pump discharges through its own check valve to a
common header. A minimum-flow bypass line connects the combined discharge of
both pumps to the suppression pool through MOV F007A. This valve is normally
open and closes when the flow through the discharge header into the reactor or
the suppression pool exceeds the high-flow setpoint. The function of -the
bypass line is to prevent pump damage from overheating when the discharge line
valves aze closed or the reactor pressure exceeds 430 PSZG. The common
discharge passes through an RHR heat exchangei, via normally open MOVs F003A
and F047A, and a normally open heat-exchanger bypass valve, MOV F048A. The
majority of flow bypasses the heat exchanger. Loop A discharges into the
recirculation loop on the discharge side of the recirculation pump via
normally open MOV F017A, normally closed MOV F015A, testable check valve
FOSOA, and locked-open manual valve F060A. For test purposes FOSOA is
provided with a bypass, F122A. Zn order to avoid pumping water back through
the recirculation pump, the recirculation loop discharge valve MOV F031A
closes on an LPCZ initiation signal to isolate the recirculation pump.
Alternative discharge paths downstream of the heat exchanger (which are notpart'f the LPCZ mode) to the containment spray, through MOVs F016A and F021A,
and the head spray (loop A only), through MOVs F023 and F022, are normally
isolated. Therefore, in the standby condition, there is only one closed MOV
in the LPCI loop A discharge path (F015A). Full flow tests can be performed
via a test line to the suppression pool via (normally closed) MOVs F028A and
F024A.

The RHR pumps will automatically start on receiving any of the following
initiation signals:

1. Low reactor water level (level 1).

2. High drywell pressure and low reactor pressure.

3. RHR manual initiation.

V-2



Injection valve MOV-F015A(B) will open on receiving a level 1 or high
drywell pressure signal and,a low reactor pressure permissive. signal. Manual
initiation is also possible, but the. low reactor pressure permissive is still
required.,

The recirculation loop discharge valves, MOV F031A(B),: close on receiving-
a., low. reactor pressure-signal (with a LPCI initiation signal'resent) .

If'he; RHR system. is in use at'he. time of LPCI. initiation,. it, will.
automatically- reconfigure to the LPCI. mode.

The operator has the following major indi.cations available in the
control'oom:;

1.. System flow..
2.. Position'ndication for all motor«operated valves.
3. Loop discharge pressures.

S stem Interfaces

Instrumentation

The low reactor pressure permissive signal common to both the Residual
Heat Removal (LPCZ mode) and. Core Spray systems, does. not. allow these systems
to inject into the reactor until reactor pressure is below 430 psig., For the
LPCI mode, the signal must exist along,„with a pump initiation signal before a
signal to open injection valve F015 is generated.

Electric Power

The RHR system requires: 4.16 kV AC power to operate the LPCZ pumps,
480 V AC power for the motor-operated valves, and 125 V DC power for the
control logic of pumps and valves. Normally, the 4.16 kV AC system receives
offsite power through an Engineer'ed Safeguards Systems (ESS) bus. Should the
offsite-power supply to an ESS bus fails, a diesel generator will start up to
reenergize the bus. The DC power is supplied from the ESS bus through a
charger or, in the event of AC power failure, from 125 V batteries.

Room/Pump Cooling

Each loop of RHR (two pumps) is located in a room in the reactor building
basement, with these rooms being normally cooled by reactor building Zone 1
HVAC. This system is isolated by a low reactor water level (level 1) or high
drywell pressure signal. These same signals will automatically initiate the
Emergency Service Water (ESW) system which will supply cooling water to the
room coolers (there are two room coolers/loop of RHR) of RHR. Zt should be
noted that the ESW system will also be initiated by the diesel generator start
logic. Also, the fan of each zoom cooling unit in an RHR loop is interlocked
to start when the pumps in that particular loop start.

Each RHR pump requires cooling for its lubricating oil and mechanical
seal. The seal water and lube oil coolers are cooled by water from the ESW

system, therefore the loss of adequate flow from the ESW system will result in
the failure of RHR pumps. RHR pumps A and D are cooled by ESW loop A, RHR
pumps B and C are cooled by ESW loop B.
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Water Sources

The suppression. pool is the only source of water for LPCE.
I

Condensate Transfer System

The system pipes are. normally kept fill'ed by. means of the condensate
transfer, system to prevent- waterhammer on initiation.„ This system, was not
modeled, but the rate. of pipe failure (rupture) that was used. in the fault
tree"analysis implicitly-includes, the effect of failure= in the. condensate"
transfer system.

0
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Table.15. AC power supplies. for the RHR system

ESP 4.16 kV bus 480 V MCC bus Component, supplied

1A201 RHR Pump A

1B216 F003A

F004A'006A

P010A.
F017A
F028A
F047A

Room Cooler Pan A

1B217 F016A
F020
F021A

1A202 RHR:Pump B

e

1B226 F003B
F004B
F006B
F010B
P016B
P017B
F028B
F047B

Room Cooler Fan B

1A203

1B227 F021B

RHR Pump C

1B236 F009
F027A

1B237 F004C
P006C
F022
P024A
F048A

Room Cooler Fan C

1A204

1B246

RHR Pump D

F027B
F048B

Rev. 01
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Table 15. AC power supplies for the RHR system (continued)

ESF'4.16 kV'bus 480 V. MCC bus Component supplied

1B247 F004D
F006D
F024B»

Room Cooler Fan D

1'A201, 1B219 F007A
F015A.

F031A ',

F032A

1A202 1B229 F007Bb
F015B
F031Bd
F032B

a
MCC 1B219 is normally supplied from bus 1A201, but if this bus fails, itwill be supplied from bus 1A203.

b
~ 0Valves that have to change position for the automatic

c
MCC 1B229 is normally supplied from bus 1A202, but ifwill be supplied from bus 1A204.

dThese valves are in the recirculation loop.

initiation of LPCZ

this bus fails, it
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Table 16. DC power supplies for the RHR system

125 V DC

load center
125 V distribution

panel.
Component
supplied

1D612.

1D622'D632

1D642

1D614
1D624
1D634
1D644

RHR pump A control logic
RHR pump B control logic
RHR pump C control logic
RHR pump D control logic

250 V
DC'ontrol center,

Component
supplied

1D274 FOOS
F023

Rev. 01
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TO AND FROM
RHR

LOOP 8
NORMALLY
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H H
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CORE
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N
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TO SPRAY
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FULL FLOH
TEST LINE

F024A
.007 A

8
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F046A
TO

LOOP F004A F018A
8 O~—

F006C FOOGA

F031A

F046C F034A

F018C

SUSQUEHANNA
8 t LAN El FCTRIC S'I ATIO

PUMP C F031C F034C

S[MPLIF[[D DIArAAM
GF LPCl

OF RHR (LOOP AI

F!0<'RC 8 REV. 0

GN2:
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APPENDIX VX

EMERGENCY SERVICE WATER SYSTEM



EMERGENCY SERVICE WATER SYSTEM

SYSTEM DESCRIPTION

Function

The function of the Emergency Service Water (ESW) system is. to provide
cooling water for the emergency diesel. generators (short term cooling), both
units'esidual Heat Removal (RHR) system (intermediate. term. cool'ing),-

the'igh

Pressure Coolant Injection~(HPCI) system, (long term cooling),, RCIC"system .

(long. term cooling),, and essential bus room coolers, in. the event, of any
condition that requires. the operation of the Emergency Core Cooling Systems,
including the. loss of. offsite power. The ESW system also. is a backup to both
units'ervice Water (SW) system which cools the Turbine Building Closed.
Cooling Water (TBCCW) system-and Reactor Building Closed Cooling Water (RBCCW)
system.,

Desi n and 0 eration

As shown in the simplified diagram of Figure 9 (and 10), the'ESW system
consists of two.independent. loops,. each of which is designed to supply 100
percent of the flow. required by one division in both units and four emergency
diesel generators. Each loop is equipped with two motor-driven pumps, a
36-inch header, and various valves. Since the two loops~ are similar and
perform the same function, only loop A is described here.

' The ESW system takes suction from the spray pond, which has a normal
capacity of 25 million gallons. The system is designed to operate for up to
30 days without water makeup to the spray pond. In the event that makeup for
the spray pond is required, water is supplied from either the circulating
water system or the river-water makeup pumps.

Each of the two pumps in loop A is located in its own concrete basin
inside the ESW pumphouse, and the pump suctions are in the spray pond. Each
pump basin is equipped with a large-mesh fixed screen to prevent the entry of
floating debris.

Each ESW pump discharges through a check valve and a normally open manual
valve (0-11-005 for pump A) to the loop A header. A 36-inch, pipe takes the
water from the ESW pumphouse to the diesel generator enclosure and the reactor
building. The diesel cooling is normally aligned to loop A. If there is
insufficient flow from loop A, initially, (i.e., failure of one pump to
start), and both pumps in loop B have started, then there is an automatic
transfer to„ loop B of ESW. However, there is no automatic transfer back to
loop A if loop B cannot adequately cool the diesels. This is important
because of the ESW system's unique dependence on diesel power during a Loss Of
Offsite Power (LOOP) event. This dependency can be shown in the following
scenario. A loss of offsite power occurs. However, diesels A and B fail to
start. Even though two ESW pumps are available to cool the diesels (one
pump/dieselg also because both pumps are not available in loop A diesel
cooling is transferred to loop B) the spray pond bypass valves (one
valve/loop) that are required to open in order to allow flow return to

the'pray

pond do not open because they normally receive power from diesels A
(valve in loop A) and B (valve in loop B). Therefore,'here is no cooling
flow to the diesels and the diesels trip on overtemperature in about four
minutes, resulting in a Station Blackout (SBO). All other loads on ESW loop A



are supplied through a locked-open manual valve, 1-11-102. Each of these
loads has a manual valve for individual system isolation.

The return path is through a locked-open manual valve, 1-11-186..
Downstream of this valve the ESW return line combines with the diesel return
line and the Residual Heat Removal Service Water (RHRSW) systems return line
to form a common return path to the spray pond through a locked-open manual
valve, 0-12-012. The return line then divides, and the water is discharged to
the spray pond through one of three- paths., Motor-operated valve 01222A opens
automatically when any pump, in ESW system loop A or RHRSW loop A is started
and. admits the return water directly to the spray pond.. In addition=,. the
discharge from each loop, can return through either of two spray networks that,
are sized according to the heat load, that must be dissipated. (However, this
is a manual action.) The larger spray network, supplied through valve
01224A1, was designed to dissipate the heat associated with one ESW loop and.
one RHR heat exchanger; the smaller network, supplied through valve 01224A2,
was designed to dissipate the heat from either one RHR heat exchanger or the„
ESW loop. Both of these spray network valves are manually opened and have no
automatic operation.

Each ESW pump receives a start signal when its associated diesel starts.
Thus each ESW pump indirectly receives a start signal when offsite power is
lost, or by low reactor water level (level 1) or high drywell pressure
signals. The pump-start signal is received by the pump (45 seconds after the
diesel starts for pumps A and B, and 53 seconds for pumps C and D). As stated
earlier, loop A discharge valve 01222A receives an open signal on the starting
of pump A or C. The operator can start any pump from the control room and
open the spray pond return valves as required. Once the pump is running, no
adjustments are required, as the individual coolers all have flow balancing
valves.

The operator has the following indications available in the control room:

1 ~

2.
3.
4 ~

5.

System pressure in each common pump discharge header.
System flow in each common pump discharge header.
Water level in the pump inlet basin.
Temperature and diesel-outlet high-temperature alarms.
Position of motor-operated valves.

S stem Interfaces

Instrumentation

The pump-start signal is derived from the diesel generator
instrumentation and does not interface with any other systems. After the pump
starts, the running signal is used to open the return valve to the spray pond.

Electric Power

The ESW system requires 4.16 kV AC power to operate the pumps, each of
the four pumps being supplied from one of the four ESS buses. ln addition,
480 V AC power is required for valve operation, and 125 V DC power is used for
the control logic of the pumps and valves.

The ESS buses are energized from offsite power or, in the event of a loss
of offsite power (LOOP), from the diesel generators. The diesels can, operate



for about 4 minutes without ESN cooling, to the diesel generators.. Thus, in
the event of a. LOOP., the diesels will start and connect to the buses.. The ESN
system pumps are sequenced 'to start and supply cooling water to the diesels.
The DC'power. is supplied from'he ESS bus via, a charger or,, in the= event of. a.
DC'power- failure, from two.125 V batteries.,

All the power supplies for the ESW system..are listed in Tables 18. and 19.

Cooling

The motors of the ESW pumps're air cooled.,and"'do not rely, on water. for,
cooling. The pump house: has an HVAC. system;. A failure in this. system is
assumed to not, fail the. ESN pumps,. because. the pump house has a common
overhead„ area which'llows. ventilation to be performed by other non-failed
components.
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Tabl'e.18., AC power supplies for the-ESW system

ESF
4.16 kV bus. 480 V NCC. Component supplied

1A201
OB517, *

ESW pump,A
Loop A return line: to spray pond;

HV-01222A'oop

A return 1'ne. to:rise . Al,.
HV-01224A1.

Loop A return line- to riser A2,
HV-01224A2

Pump A discharge valve
HV-011-01A'ump

C discharge-valve HV-011-01C

1A202

1A203

1A204

OB527
ESW pump B

Loop B return line. to spray pond,,
HV-01222B'oop

B return line to riser Bl,
HV-01224B1

Loop B return line to riser B2,
HV-01224B2

Pump B discharge valve HV-011-01B
Pump D discharge valve HV-011-01D

ESW pump C

ESW=pump D

Table 19. DC power supplies for the ESW system

Battery
125 V DC
load center Component supplied

610
620
610
620

1D614
1D624
1D614
1D624

ESW pump A control logic
ESW pump B control logic
ESW pump C control logic
ESW pump D control logic
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6.33 0.00 6.33 Y

4.68 0.00 4.68 1

4.67 0.00 4.67 Y

0.61 0.00 0.67 Y

2.92 0.00 2.92 Y

119.04 0.00 119.04

Hh)1222&

T A lrA.2
&-2

3 Sl
A.1 i&-?

S.li8-2
A-I,A-?
A-I,A-2
8.1,1-?
8-Ir

&.2'-IiA-2

S.l,&.2

7 H ESV

Y N ESV

Y H ESV

T H 8 I
I N 'A'

N '8'
H ESV

Y 8 ESV

Z H '&'
H '8'
N

'A'f

N

'8'001'&'HOP

GUE 10 SPRA'I fGhG VILVS. HV 01?22& I/i& It/ 6 a?? III'/i&90'F.
'A'GGf'NMFASLE - Al Lh& A? SFRAY h'EIVGIK GOS f(w fHA PFEI IQfi.
'&'OGP INOP Fik IHR ON Sfkbf NE/GER s&? SfRII/ hEIVGFI Ill<1.
SPRAY FQi& hTIVGFL INGP DLYIINS FEFF(ikNAh(E DF fNR 64.36>?(.

LMP ESV INGP FDR SFRAY HEIVGLK A-I Aii& A.2 FNr IOVN IiGIS air(AS:/F/a )i(Vkr
LDOF ES'V SFRAY h(lh(HIS INGF(iAIAE fGR FILYr'IGVN tiQfi. GDFS,.

STRA)/ Ii'EliiOFX PIRif GGVH IH f60&RESS iA'OOP.
Sfl/iY hEIIF)FK fLWFG(hrV IN PIG&LESS L(C/P '6'.
LOOP ESV IVOP GDE ID VALVES GfEN FGR Hfii FGrrffO»H lliMIL.
L(QP ESV IN(iP FDR '&'FLG/ NftVOII: PI/IFGGVV.

LDDP ESV INDF f&R 'O'IRAY I ETVGFX PLNFGGV'K.

LGCP ESV IH(P F(fr 'O'EIr067. fU/iPGGui.
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IECM. SPEC 005 GAIE OCS NGD GAIE NGD PEI(NN

I IME l(NE PAIE

REIURN CP(1 SHUIDVM 101AL P C f 8 CGNPONEHI ID S 0 C C V F

'llRE <(NE 'I(PE liNE 8 8 E 0 Y IHO AA
IHRS) (i(RSI IMPS) 5 0 SVAN Ll

1 Nf'L

GESCF IPIIGM CF FIEMI

05l I 3.7.1.2
05 I I 3.7 ~ 1.2
054 I 3.7.1.2
054 3 3.7.1.2
054 3 3.7 ~ 1.2
IS< I 3.7.1.2

III Iot>I III

Ol/ll/66
CS/22/ad

05/22/86
ob/06/eb
Ob/I 2/ed

02/(i/66

1240 Ol/ll/86 l240 Ol/ll/66 1315

0100 05/22/86 Oloo 05/24/66 1755

0100 OSI24/86 1755 06/Cb/86 llo(
120( 06/Gb/86 1200 (6/lo/86 i(05
Ioso Od/12/eb loso 06/12/86 2130

ll(G 02/ll/66 llio 02/ls/86 2(00

o.se o.oo o.se Y

62.5C 2.42 64A2 Y

0.00 305.CO 30S.OO 1

0.00 95.08 95.08 1

0.00 10.67 '10.67 1
ll.b'I I9.20 30.83 1

74.71 432. 45 507.16

0 I I-ool
GPSOIC

OP504A

(OSOIPID

GP504A/C

NIA

C

A

2

I
Y

1 M 'O'UMP GR(4KER fACWED GUI 10 IESI OISCHAR6E CHE'CK VALVE.

ESM 'C'URP IMQFERAFLE 0(N 10 A SHEARED SHAFI.

1 Y PLRU'A'ANASE 10 fW'UCCIGM. ALL PUMPS BONO> iUI %if 'O'NGP.
r M ESM 'O'GGP INOIERASLE FOR 'O' 'D'(BP REf'ellAS.

1 N ESN 'O'GOP INGPERASLE 10 PEFLACE PALAIS fGR PUMPS 'O' 'C',
N H NG ESN CGGLIN6 FOR HPC( ANO RCIC ROOMS. ESM IN(FERA&LE DUE fo IESIIN6.
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8 I > C TEIH. SPEC 86.'AIE 005 NOB CATE NOS REIIHM liETLMN CRIT SIITBNN TOTAL P C I N CONPONENI 10 S 8 C C V F

K 1 I 0 TINE TlitE BATE TINE IINE TINE ~ TINE N N E 0 Y I HO Aa
15 NH IHRS) IHRS) IHRSI 5 0 svaN L I
I fO I MP OL

IESERIF IIOH TF'VENT

OSP I T.'.1.2
I 1.2.1.2

ISP I S.i.l. 2

III Iolof III

02IIIIBb 1100 02IIIISb 1100 02iII186 ISIB
II/OT(86 0900 IIIOI.'Bb 0<00 II/03IBb 1810

IOZI2xfe 1315 IOII2fsb 1115 10n2fab 1820

I~ 80 0.00 I.BO Y II-OI22PB A H N SPRAY PONS TENP 5'HITCH 11-012261 REPLACEMENT ANO CALTIPATTOM.

9.50 0.00 9.50 f. HYOI2228 2 Y H '8'oof OOS 10 REFIICE ABASIAI RELAY OH SPRal PONS OISFNARSE BIPASS VALIE.
4.58 0.00 I.58 Y Hla I Y N 'l'OOT INOPERASLE FOR ABASIA

T
RELAY CIQNSES FOR YQVES HY)l?,'2» ANO HNI22lal. a:

18.88 0.00 18.68
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yt S P I TE(H. ScE( Wc GATE O'6 Hi+ GATE NGG PETO&M

NY LL' INE DATE

!S XN
I &

REIURH CRTI SWTDMN TOTAL P C I N CDNFOTIEHI ID S 6 C C 9 F

TINE TIDE TINE 11NE N N E 0 1 I HO AA
(NI'Si (HAST (HRSI 6 & SMAH L I

HF DL ~

IEKRlfflottOr EVENT

054 I J.T.I.? 02!12t &I
054 I 3.7.l.? 02!?b/81
(54 I T.~ T.? 02/27!97

GJ;25/8.
054 I 3.7.1.2 03/ib!&7
Gsi I 3.7.I.2 03.'27/87

754 I 3.?.1.2 (5/27!87
054 I 3.7. 1.2 G5!27/87

054 I 3.7.1.2 05/28!&7

054 I 3.7.1.2 05tJot&7
054 I J.T.I.2 09/09/87
054 I 3.7.1.2 09/Io/87
054 I 3.7.1.2 09/lo/87
05i I 3.7.1.? G9!II/67
054 I 3.7.1.2 09/II/87
154 3 3.7.4 69!29/87
l54 5 J.>.I.? lo/GG!87

III IAl4l

074'. 02!12'87 0745

(i&00 02/2bt8/ 0600

0430 77:27/87 t)bio
OS56 03.'?5/87 08'.8

0&?5 03/2u/87 0825

OliO 03!27/87 0740

0940 65/27/67 0940

1300 05/27!87 1300

0500 05/28/87 0500

G940 45/30/87 094G

03I5 09!09/87 OJI5

0230 09/lo/87 0230

1009 G9/'lo/67 1049

0240 09/Ii/67 0240

0605 04/II/87 0605

lbov 09/29/87 I(00
1320 lo/(8!87 1320

02!12!87
02/26/87
0?/27/87
G3'25/87

(Jt?e/87
03!?7/87

45/27/87
05/27/87

05!?8/87

05/30/87
G'7/09/87

09/10/87
09/10/87
OI/II!87
09/II/87
10/07/ST

IO/15/87

I&lo
1435

leiO
2IOO

IGGO

1220

1200

l345

1853

I ll0
2340

2130

1032

0555

1028

IBIS
IBID

I0.42 (.00 10.42
8.5('.00 8.58

10.17 0.('0 10.17

12.03 O.GO 12.03

6.58 0.00 6.58
i.bf 0.00 4.67

2.33 0.00 2.33
0.75 0.00 0.75

13.68 G.oo l3.68
3.50 O.GO 3.50

20.42 0.00 20.42
19.00 0.00 19.00

O.JB O.OO O.JD

3.25 0.00 3.25
I.JS 0.00 4.38

0.00 l94.25 I94.25
0.00 172.83 I72.83

I20.34 3&T.GB 487.42

/ H/A
'I GF5(jib/&
'I'P5(IA/C

Y N!A

Y H/A

1 HtA

Y H/A

GFSGIA/C
'f DP504A/C

1 N/A

1 GP504A

1 OFJGIC

Y 2FUJ

Y GPSDIA

1 OF504C

1 I-II-I02
Y 1.11-102

I
2
I
I
I

2

2

I
I

2

C

2

A

C

2

I

9 H fEP( ACEG VAF IOUS SE(AYS PFA FNR.

Y H '&' 'O'SM PIIIPS 0/S fGR 1'N'S.

1 H 'A' 'C'SN PWS G/6 fOR f'H'S.

N H 'A'(OP ESV G/S FGR IS NGNTH LOGIC SUFY.

H H '6'OOP ESV 0/6 FGR IB NGNTH (&SIC SORY.

H H '&'DGF'SV 0/S FOR IB NGHTH LG61C BURY.

N N '8'DGP ESV INGP MHILE ISGLAIIGH VALVES GFEX TO 'E'IESEL f(R IESIIhS.

N H 'A'GGP ESV 0/5 fGR 'O' 'C'I>AP FEFfGFNAN(E IEST.
'1 H 'A'OOP ESM 0/S fGR FLIP INSf'ECIIGN.

N N LGGP '6'SV lh&P MHTLE LlhEO UF IG 'E'IESEL.
'/ Y REPLACE 'A'SV PU/iP END SELL AND LINER..
1 H REPLACE 'C'SM PlÃl& END SELL ASG LIKES.
'1 H I/IRTN6 CIUh&E TG Fi/FE 2FU3.

N N TP-054-Gb5 TESTS PUMP FLGM.

K N If.051.065 TESTS ii9P FIOV.

N H ESM LGGP '8'SGLAIED TG REACTOR I'UTLDINS (UNII I) FGS HANGERS /N( SNOT TER IEST lh&

H H U-I R& ISOlATED FRGN ESM FOR Shll&TER VORE.
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U S P C IEE/J. SPEC OOS DATE OOS BOO OAIE BOO RETURN RETURN CRIT SIR/TDKN TOTAL P C 1 II COKPONEKJ ID S D C C V F

N T l 0 1lhE JIBE WE TJBE TIKE TINE 'JIBE H N E 0 T I H 0 A A

l S HK IHRSI (HRS) IHRSI S D SVAN L I
TD 'I NP OL

PESERIPTJON OF EVEN1

III Talal 111
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166IN DATE: 01/01/88 END DATE4 06/07/88

U 6 P C TECH. STEC DOS DATE DDS HOO DATE HDO RETLIIM REIURM CRIT SHUIOMN 'IOTAL P C I TI CONPONEH'I ID S D C C V F
I IIIE TINE DATE TINE fTHE TINE 'fINE N 8 E 0 Y IHO AA

I S NH IHRS) IHRS) IHRS) S D SV4N I.I
I 10 MP OL

DESCRIPTTOM DF EVfNT

051 I 3.7.1.2
05I I 3.7.1.2
051 I 3.7.1.2
051 I 3.7.1.2
051 I 3.7.1 ~ 2

05 I I 3.7.1.2
05l 6 3.7.1.2
15I I 3.7.1.2

III Total III

02/Ol/88
02/22/88
02/23/88
02/23/88
02/26/88
02/28/88
06/07/68
Ol/13/88

OTIS 02/OIIBB 0765

0500 02/22/88 0500

1715 02/23/88 1715

2200 02/23/88 2200

1930 02/26/88 1930

0010 02/28/88 0010

0710 06/OTIBB 0710

2110 01/13/88 2110

02/OI/68 OIII
02/22/88 1620

02/2J/88 2I50
02IZJIBB 2335

02/28/88 0025

02/28/88 2030

06/07/88 0820

OI/Il/88 OIOO

I.I8

11.33

I~ 58

1.58

28.92
19.83

0.00
6.33

0.00 I.IB T

0.00 11.33 9

0.00 1.58 1

0.00 1.58 9

0.00 28.92 9

0.00 19.83 T

0.67 0.67 Y

0.00 6.33 9

79.05 0.67 71.72

OP5014

OPSOIC

DP5018/D

OF50IA

HVOIIOIA/C

HVOIIOIBID

OPS OIC

N/A

4

C

2

A

I
2

C

I

Y N 'A'
H

'C'I

N
'8'N

'Ae

YN
'A'M

'8'M

'C'

H U-2

ESII PUHP 0/S DURlli6 SMAP OF BREAKER 14201.08 IIITH 4 SFAFE DREQ;ER.

ESN PUTIP 0/S FOR CHECK V4LVE MAINTENANCE l HOTDR MINOINS IHSFECIIDH.

6 'O'SM PQLPS 0/6 'ID 481USI DISOIAR6E CHECK VALVES.

ESM FllLP 0/S 18 ADJUST DISCHAR6E OTECK V4LVES.

LDOP ESll 8/S FOR OiECK V4lVE INSFECTIOH AND OISIHAR6E V/LVE ADJUS116$ .

lDDP ESN 0/S FOR CHECK VALVE IHSFECTION ANO OISIHARSE VALVE ADJUSTIHS.

ESM PUMP INOP NILE BREAKER CHARSEOUT I/P. (14703031

SLNVEILLANCE INGPS 'A'OCI OF ESM.
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U S P C IECH. SPEC OOS WE DOS NOD DATE NOD RETURN RETURN CRIT SIIJTDSN TOTAL P C 1 N COHPONENT ID S D C C 7 F
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I S HN IHRS) (HRSI IHRS) 5 D SVAN I,I
'I 10 T NP OL
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(
I

CO



APPENDIX. VII

DC'OWER SYSTEM



DC POWER SYSTEM

SYSTEM DESCRIPTION.

Function

The function, of the DC power system is to provide electric power;-to plant
systems used. for. the normal. operation of the plant and also.,for systems

used'o

mi'tigate events;,that may occur-.. The DC power; system is divided in
accordance with the- two primary functions.,into the, non-safety feature and. the.
Essential Safety'ystems (ESS) DC, system;, Only the ESS is discussed in this
section.

The Class'E'C'ower system provides a reliable source of DC power for-
Class 1E AC, switchgear,. diesel generators,, valves, plant alarms and
indicators, and the emergency lighting system.

Desi n and 0 eration

Class 1E DC, power is provided at the 125 V and 250 V levels. There are
four Class 1E 125 V channels. (A,, B, C, and. D) and two Class 1E 250 V, divisions
(I and II) .,

The 24 V DC system, which is also a class'E power supply,. supplies
radiation and neutron monitors for normal plant operation: Source Range
Monitors, Intermediate Range Monitors, and Process Radiation Monitors. This
system has no impact on accident mitigation. 'Even if the 24 V DC system
failed, the series of events that would have to occur to affect the safe
shutdown of the reactor following an initiating event have such low
probabilities of failure that this system failure does not need to be
considered. Therefore, the 24 V DC system was not modeled.

Figure 11 is a simplified diagram of one channel in the 125 V DC power
system (each channel is identical in layout). The voltage supply on each
channel is normally maintained by a charger powered from a 480 V load center.
The charger also keeps a 125 V lead-acid battery charged. Power to the
charger connected to each 125 V DC load center comes from an ESS 480 V AC load
center through an intermediate motor control center (MCC) common to Units 1
and 2. (These common MCCs, OB516, OB526, OB536, and OB546, also provide
diesel generator support.) The common MCCs are connected to a Unit 1 and 2
ESS 480 V AC load center through an automatic transfer switch. There is no
preferred load center. The battery on each channel has a design discharge
time of 4 hours with a full load.

Division I of the 250 V DC system (see Figure 12) is provided with one
250 V battery and two chargers. Each charger is powered from a separate 480 V
AC MCC. Division II (See Figure 13) has one 250 V battery and one charger
which is powered from a 480 V AC MCC. These two divisions provide DC power
for larger loads, such as DC driven pumps and valves. The battery chargers
are full-wave silicon-controlled rectifiers. They have the capacity to supply
the largest combined loads on each DC load center and fully recharge the
batteries within 12 hours. Like the batteries in the 125 V DC system, the 250
V batteries have a design discharge tame of 4 hours with a full load.

Voltmeters and ammeters are used to continuously monitor the load centers
and battery chargers. Ground-detection lights are located on each DC load



center to indicate the presence of bus grounding. Battery- monitors check on.
the status of each battery and indicate whether the battery is:losing normal
charge.. There are control room annunciators for'ach DC channel, or division..
These annunciators alarm when there is a problem with the DC load centers,
chargers,, batteries, control centers, or distribution panels.

Su ort S stems

The Class.1E 480 V AC distr'bution. system is the power source for the DC.

battery chargers. The ventilation system supplies and exhausts the battery
rooms to prevent hydrogen-gas buildup to combustible levels.,

VII-2
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'f)L|E ilNE DA1E
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DES(M [4)E) 01/01
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11ME 11NE 'ilNE llNE M N E 0
(HRS) (HRS) (HRS) S D

1
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END DA)E: 12/Sf/DI
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Y I HO RR
SVRN L I

NP DL
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iilillllitilitl)III)i)Ill)illTCI25 iiliiiliiliitlilliiiliiiltiiili
&E61N DATEt Gl/Ol/fi5 EMD [N)E: 12/31/85

8 S f' TECH, -".fEC DOS DA'TE GEO NGD DA'IE NOTi RETUAM AEILNN CRI'1 S)R))06)l TOTAL P C 'I )I CGN)MENT ID 6 D C C V f
M.Y LO IINE 1)NE DATE ilt)E TINE 1INE ll)TE N N E 0 Y I H 8 A A

I S )It) THRS) THASI IHRS) S 6 SVAN L I
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IG2
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Iii To)s)
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3.8.2.)
3.8.2.1
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3.8.2.1 ~ 8
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01/02/65
Gl/G2/85

Ol/03/65
OI/21/65
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Gb/)9/65
09/04/85
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1155 OI/03/85 'I)55
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1.42

0.83
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0.00
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0.62 9 ID623

0.33 1 ID623
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0.30 Y IDb43
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Y 'f Y )&623 0/S 10 REPLACE PAUL)Y CTRCUI) &DARD.

Y M N IDdi) &AIIERZ CHARSER MJI HAIN)AIM)MB125 VCC'OLTA&& ( VC4.)AFE 6 ')22 IOCi.
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AC POWER SYSTEM
r

SYSTEM DESCRIPTION

Function

The function. of the AC'power system is to provide electric: power to plant
systems. used for the- normal operation of the plant and also for systems used
to mitigate:events that may occur:. The AC power system. is-divided in
accordance with the. two, primary functions into the non-safety feature and the
Essential Safety Systems (ESS) AC'system. Only the ESS system is discussed in
this section..

Desi n and Operation

Offsite power to the Class 1E AC power system is supplied by the non-
Class 1E 13.8 kV system. The Class 1E ESS AC power is distributed at 4.16 kV.
Offsite power is supplied. to the 4.16 kV Class 1E ESS buses of Unit 1 via the
13.8 kV startup buses of Units 1 and 2. The Unit 1 startup bus and
transformer are supplied directly by the Montour-Mountain 230 kV line as shown
in. Figure 14.. The Unit 2 startup bus and transformer are connected to the.
230-500 kV switchyard tie line.

Figure 15 is a diagram of the distribution, of the power from the startup
buses, to the 4.16, kV and 480 V ESS buses. The Class 1E buses and
safety«related loads are divided into four channels. The 4.16 kV bus of each
channel is provided with connections to the two startup buses designated
preferred and alternative power supplies. Each 4.16 kV bus is normally
energized by a preferred startup bus. Two 4.16 kV buses are normally supplied
by the startup bus 10 (1A201 and lA203), and the other two 4.16 kV buses are
normally supplied by the startup bus 20 (1A202 and 1A204).

If offsite power is lost to either startup bus, there is a fast transfer
scheme between the startup buses that can be used to supply the startup bus
from the other startup transformer, thus restoring power to both startup
buses.

If either the 13.8 kV/4.16 kV ESS transformer fails or the 13.8 kV tie
breaker fails to close when required, then two 4.16 kV buses will momentarily
lose power. For example, a total loss of power to startup bus 10'r ESS
transformer 10 will cut power to 4.16 kV buses 1A201 and 1A203. These buses
will automatically transfer to the alternative offsite startup supply, thus
supplying all four 4.16 kV buses from one startup bus.

If both preferred and alternative startup buses become deenergized or
other failures prevent offsite power supplies to the 4.16 kV ESS buses, then
the buses and the safety-related loads are picked up automatically by the
diesel generator assigned to that bus.

Loads Supplied from the 4.16 kV Class 1E ESS Buses

Table 23 shows the loads on each Unit 1 4.16 kV ESS bus (Unit 2 buses
have similar loads). This table also shows the connections from the preferred
and alternative startup buses and the diesel generators.



480 V Load Centers

There are four 480 V load centers,. one to each 4.16 kV ESS bus. Each
load'center receives its„ supply via a 4.16 kV/480 V ESS transformer from a
4.16 kV ESS bus as follows:

4.Z6 kV/480 V
4.16 kV bus ESS transformer 480"V load center

1A201
1A202
1'A203
1A204

1X210
1X220
1X230
1X240

1B210
1'B220
1B230
1B240

Each load center can be supplied only from its corresponding ESS bus. Loss of
power on a 4.16 kV ESS bus results in a loss of power to the 480 V load
center.

Figure 16 shows the Motor Control Centers (MCCs) supplied by each 480 V
load center. It can be seen that six of the MCCs (OB516,. OB526, OB536,- OB546,
1B219, and 1B229) can draw power from alternative 480 V load centers. MCCs
1B219 and 1B229 are designated Class 1E swing buses and'upply the RHR
injection valves, recirculation loop bypass valves, and recirculation
discharge valves. The preferred power to buses 1B219 and 1B229 comes through
the electrical isolation of a motor generator set. The alternative power,
when required, comes directly from a load center. The motor generator set is
used for electrically isolating the two load centers since faults at the swing
buses cannot propagate to another load center. An automatic transfer switch
is provided for transferring the swing buses from the preferred bus to the
alternative bus upon loss of voltage on the preferred bus. If the
undervoltage is caused by a fault on the swing bus itself, then the transfer
is inhibited. If power is restored on the preferred load center bus, then the
swing bus is transferred back to the preferred source.

Four MCCs can be supplied from either Unit 1 or Unit 2 480 V load
centers. The function of these MCCs (OB516, OB526, OB536, OB546) is to
provide diesel generator support and supply the 125 V DC battery chargers.
The MCCs are connected by automatic transfer switches to their load centers.
There is no preferred load center, and at any instant in time the MCCs can be
supplied from Unit 1 or 2 480 V load centers. If the load center from which
the MCC is being supplied fails, then the automatic transfer switch will
transfer the MCC to the alternative load center.

120 V Power Scheme

As seen in Figure 17 there are ten 120 V AC power buses that are used to
supply power to the plant (Unit 2 system arrangement is identical) . Of these
ten only two are needed by systems that, are used to mitigate events as
follows:
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System

Standby Liquid Control

High. Pressure Coolant
Injection (Level 8 Trip
logic)

120 V
ower source

1Y216
1Y226

1Y216
lY226

480 V

~su ~1

1B216
1B226

1B216.
1B226

1Y21'(2,3,4)6 are supplied. by. only one 480 V Motor Control Center, while
1Y218'nd

lY128 can take power from one of two possible 480 V MCCs., The other 120
V'uses"receive power from a-Motor Generator set, connected to a 480 V MCC..

Protection of AC Supply Circuits

Qa

Protective trip devices-are provided through. circuit breakers in order to
isolate faulty buses and, equipment and thus, prevent the propagation of supply
disturbances and maintain continuity of'ower as far as.,possible to
non-faulted equipment., High-speed, disconnection. of each 4.16 kV ESS bus.from
the offsite supplies prevents the propagation of an. internal bus. fault from
one ESS bus to another.. Overcurrent-sensing relays prevent damage to the
diesel. generator and motors connected to the 4.16 kV ESS buses. Overcurrent
and ground sensing relays protect. the 4.16 kV, buses from faults originating in
the 480 V load centers. Similar fault-sensing relays protect the load centers
from MCC faults. Voltmeters and ammeters are provided to monitor all parts of
the AC system from 500 kV down to 480 V. Control-room alarms monitor the
status of the startup, auxiliary, and ESS transformers, circuit breakers, 4.16
kV buses, and 480 V load centers.

Instrumentation

The voltages and currents associated with the AC power distribution
system are too high for standard voltmeters and ammeters. Therefore,
potential and current transformers are used to transform the voltage and
currents down to acceptable levels for the instrumentation. Conventional
voltmeters (0-120 V) are used to measure the high voltages associated with the
system at the 13.8 kV, 4.16 kV, and 480 V levels. The secondary of the
potential transformers is also used as the sensing point for bus and feeder
circuit undervoltage and overvoltage relays.

S stem Interfaces

DC Power

The operation of the Class 1E AC power system is supported by the DC
power system (see Section B13). The DC system is required to control switch
gear breakers and to start and control the diesel generators.

The 125 V DC system is required for diesel starting and operation. It
supplies the diesel engine and generator control panels and is used for
solenoid control valves, instrumentation, and control circuits. A loss of DC
control power is indicated in the main control room.

VII I-3



Table 23. Preferred power supplies and components for 13.8 kv Startup Buses

4.16 kv
ESS

load center

Preferred
startup.
bus

Breaker from
preferred

transformer to
ESS load center

Breaker from
alternate

transformer to 125 V DC

ESS load center distribution panel
125 V DC

load center

Breaker from
preferred

13.8 kV bus
to ESS

transformer

1A201

1A202

1A203

1A204

10
(OA103)

20
(OA104)

10
(OA103)

20
(OA104)

52-20101

52-20209

52-20301

52-20409

52-20109

52-20201

52-20309

52-20401

1D614

1D624

1D634

1D644

1D612

1D622

1D632

1D642

52-10306

52-10412

52-10312

52-10406
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230 KV-500 KV
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4.16 KV (lR201) 4 16 KV (]A'03]~ 2

FROH LC 28210

480 V LC 18210

21 13 33

480 V LC ]0230

) -) -)
FROH LC 2823(

1G202

G

HCC 08516

HCC 08517 HCC 18216

HCC 18116
(MNWSS)

HCC 18217 HCC 18219

HCC ]Bc".36

HCC 18237

HCC OBi36

HCC (K%36
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24 23 14 21 13 3J 12 21 22 23 24

FROH LC 28220

H

1G203
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(NON-FSS)
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7.?5 Y

77.43 73.97 )51.40

1-10
1-10
1-10

)-lo
T-lo
IA?02/9

1 It201

Y IA?r(2

Y 14203

) )420l
14201

Y 14202

if IA203

Y It?(4
142(2

7 lc 202
'I L4204

1&229

I YNI

I YN
I YK
I HH

Y NH
4 t)H
& NH
C HH
8 HH
4 HH
6 HN
C HN
& Ntl

tt N

f
C NH

2 YN

iGST 1-10 lfhR FGF GFF-SITE PCYER.

1 Io TFNR 0/S fOR REFLACEhEST.

f-10 (OS 10 No'): h(r)t(CP.ISLjj)TAIN LINE.
1-10 OUT GF SCAPI(E 10 MG))'r~ii(4)R-NMTAIH(lhE.
t IG fAP CHANGE(I IN NCHIJAL )Of&If. FOR IHVESfl6411&k.
IA2G2-O'I PPR PE(RECT EC (</I f(k fI).

14201 &Ib Lfjf&EFVOLTASE lc(AI'RGPERAGLE FGR SLIRV.

IA202 IUS UHCEtjlrCILTAGE fELA/ INGFERAGLE FCII SURV.

)4203 IUS MTRV6LIASE fELA! itio!ER-'8)E fGR SURV.

)420) &US Lli&EALULTASE!ELAI IRof(PJGIE FGR SLAV.

IA201 &US )R/IE '%LI>SE fRO'. 0'5 f& 5fjSY. Sh.)04 vO'I ~

lt202 GL?5 CRj&ERVGLIASE fRGI. C'S fotj QILV. SH.104-0)0.
14203 SUi LVIGERVOLIAGE fROT. 0!S f(R SL:RV. 5').)04-0) l.
IA?04 EUS LP'GER'N?LTASE FFOT. (/S fGR S)9'. SN.I('4-412.
IAM SLIS ILGFEtATLE FR;H OFF-SITE SUFPLY f(R IF-Cc-f?).
4)'! 6)lC l& Oi FCR ULGEF'!GLTAcjE SUFV

4) V 6)5 16 OI5 t(jR (rRCETIVLVLICSE cj)RV.

CLEIH hiCI&229 )IATS229'.



IIILIIIIlIIILI IillItl IclilIll EAC

&661M &Rice GIIGIIS4

I I II I I I I I I I I I II II III II I III I I I I I
EAG liATEc 12/31!84

li 6

I 6

PC
L,O
HN
10

TECH. SPEC OQS GATE OGS

11NE

NGO DATE IID
TINE

RETURN

GATE

REIURN

TINE

CRI't SHUT&MR IQTAL P C 1 H

TINE TLllE TINE NN E 0

IHRS) IHRSI IHRSI S 0

CQIIFQYENI I& S D C C

Y I HO

SVAN
N

f'fAA
L I
GL

CESCPLP I IQM (F EVEMI

103

IQT

103

:63
lus
101

lbl
tti
104

104

ir>c

lv4

104

IG:

lv4
104

104

l04

lui
l(4
IGI

104

I'4
1(4

104

i(4
l04
104

lui
LG(

104

Ivi
104

I(4
Ii'4
1(i
IC4

i&4

lb4

l(4
lei
lui

I
I
I
I

I
I

3.8.1.1
3.8.1.1
3.8.I. I
3.8.1
T.a.i. I
3.e.i.i

3.3.3. I
3.3.3.1
3.3.3.I
3.3.3. I
3.3.3.1
3.3.3.1
3.8.1.1
3.8.1. I
>.B.l. I
1.8.1.1
3.8.1.1
T.a.l.l
3.8. I. I
3.e.l.l

3.3.3

3.'1. 3

3.8 ~ I. I
3.8.1.1
3.8.1.1
3.8.1.1
3.e.i ~ i
'3.8 ~ I. I
3.e.i.i
3.8.1.1
3.8.1
3.8.1
3.8.1
3.8.1
3 ~ 6.1 ~ I
3.8.1 ~ I
: ~ B.l. I
3.3.1/3.8.1

3.3.1

3.&.I
1.8. I

07/03/64

08/07/84
il/Ob/64
11109161

12/0718I
12110/61

GI/IIi&4
Ol/Ii/84
44103184

04103184

04/03/84
04103164

G5104>61

GSIQiiei
G5/G4/84

05/GI/84
05131/84

05131/84

05131/84

05131/64

Cb/?'9/84

Obt?9/84

06129181

(6129184

0713018\

07/30/84
07/30/81
0713GI64

08/30/84

08130/84

08/30/84
06130>64

G912&ibi

09/26/BI
G9/26/84

09126181

10/25184

10/25>81

10/2$ :ai
IG/251&4

11125181

1112&iai
11126164

11124184

12/19/64

121I9164

1410

G505

0835

1255

1200

Obl5

07103184

08/07/84

Il/Gb/Bl
11109181

12107184

12110/84

1005 Ol/ll/&I
1050 Gl/ll/84
0325 vi/03/64
G845 Giibi/84
0935 04/03/84

lOGO 04/03/84

0810 G5104'64

45 05>04184

0507 05/(i4184

0929 05/(4/84
0615 05131181

0835 05/31/84

Gals 05/31/84

0858 05/3l/64
0930 Ob/29/84

0910 0&129)84

09?s Gbt?9/84

0945 Gb/29181

0814 07/3v/84
0819 07130/84

0&2S 07/30/84

G835 07/30/84

. Ga?4 08130/84

6830 (8/30181

0838 08/30/84

0845 08/30/64

0820 09i?bi64

G842 09/2&i84

0852 Q912&ISI

09v2 09/?biei
09LG 10125/61

0914 IG/25'64
0923 10/'csiai
0931 I(/?5/84
0740 Ilr?b!84
0756 ll/ib>84
0602 ll/ib/84
0810 IL/2&(61

GSbr 12/19/el
08?2 12119181

1410

0505

0835

1255

I?G0

0615

07103181

00/07/84
11106181

II/09/84
12107184

12110/BI

!050

0025

0845

0935

IGOG

0810

0845

0907

0929

0815

0835

OBIS

G858

0830

09IG

09?5

0945

bali
0819

(rS?S

0835

0824

GSLO

0838

0845

0620

Gei?

G652

0502

O'IIO

G914

0923

0931

0740

0754

0&02

0610

0&00

Ge?2

01/I I/84
04/01/BI
G«03181

04/03184

04/03/BI
05>GIISI

051(ii/84
051(i\184

05104184

05/31184

05/31/84
05/31/84
05/31/BI
Ob/29/84

0&129181

Gb129184

Gbt?9/84

07130/84

07/30/BI
07130184

07130184

08/30/84

08/30iei
08/30/84

08/30/ei
0'ri?bi81
(I9/2&IBI

09126181

09/2&/SI
IG/25/BI
IOi?siei
Ioi25IFII
10/25/84
II/21II6I
II/2b/84
II/26.'64
li/26/84
12/19184

12/19/84

1005 OI/II/BI

152&

052'9

1200

1730

1753

1715

1048

1115

0840

G905

G955

1020

0810

0503

0925

0951

0830

0614

0856

GTIG

Gaii
0915

0934

0953

0819

0828

0835

0842

0830

GBLS

OSIS

0853

0840

0851

0901

0910

0913

0922

0930

0938

0755

0671

0809

0816

0820

0830

0.03
0.40
3.42
4.58
s.aa

11.00

0.00

0.25
0.33
0.33

0.33
0.50
0.30
0.30
0.42
0.25
O.IS
0.18
0.20
0.23
0.08
0.15
0.13
0.08
G.is
0.12
O.L2

0.10
0.13
O.L2

0.13
0.33
0.15
0.15
0.13
0.05
0.13
0.12
0 ~ 12

0.25
0.08
0.12
O.IG

0.33
0.13

l.23

G.GO

O.GG

. 0.00
O.GO

0.00

0.72
0.42
O.CV

0.00
0.00
0.00
0.&0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
G.GG

0.00
G.GG

0.00
0. 00

O.GO

0.00
O.GO

0.00
0.00
0.00

0. 00

O.GO

0.00

0.00
0.00
0.00
0. 00

0.00

0.00
0.00
O.GO

0.(0
0.00
0.00

0.'72

0.42
0.25
0.33
0.33
0.33
0.50
0.30
0.30
0.42
0.25
O. IS

0.18
0.20
0.?3

0.08
0.15
0.13
0.08
O. IS
0.12
0.12

0.10
0.13
0. 12

0.13
0.33
0.15
O. IS

0.13
0.05
G. I3
G.12

0.12
0.25
O.GB

G.12

0.10
t

I
1

Y

Y

Y

Y

Y

1

1

Y

Y

I
'I

I

T

Y

I
Y

Y

T

T

Y

T„
I'

'I'

Y

1

1

Y

'1

!.27 Y

0.40 9

3.42 Y

I.SS Y

5.88 Y

11.00 Y

1-10

1-20

T-20

1-21

01203

01203

IA?03

IA?01

LA201

14203

IA202

142(4

Iti201

IA202

14203

LA204

14201

14202

IA2G3

IA?04
- I/i201

LA202

IA203

14204

IA201

14202

IA201

IA204

IA201

IA202

LA203

IA201
'A201

142G2

I/203
14204

IA20!
14202

IA203

LA201

142GI

IA202

IA2G3

IA204

IA201

14202

C

A

A

C

6

D

4

&

C

0

A

8

C

D

4

8

C

D

4

a

C

D

A

8

C

D

A

8

C

8

4

C

D

A

a

C

a

A

&

YH
YN
YN
YK
ti N

NH

N tl
NH
HN
H tt

H tl

NH
MH
HH
HM

MH
NH
MK
NH
HN
NN
li N

HH
NK
MN

NH
NH
NH
NH
NH
HH
MH

KK
MN

KM

N tl

HH
MN

Nh
HH
NH
KN
NN
HN
NN
NM

LOST T-iO.
1-20 &E-Eh(bell(O FCR VMLI 2 LQ(AIIGH ST31.1 ~

1-20 RMiVED FfiGti SERVI(E FGR QUTAof.

1-20 ifif?VED ffiGN SERVLCE F(c? HA!Hi(MIN(EQM 1-2l.
ESS IRANADtitt(6 QI203 G/S FN Cil iD PiMGnl iihf Si(E CL'isiEP. CM SIR ?A?GIM.
ESS TiAMSFQLPBR G1203 ((LT Of SERVICE FQR (N IG REliGRK LitE Sl(E CLUSIER QM &IA

242GI-(9.
NG.(KV LVS 14203 (6&RAG(0 WLT CH/AiMEL FUMCTL[N CVI ltiW'C'/6.
N3-4I V EUS, LA201 (Eb&/F>ED VOLI CrVhhEI fVNCI >EE I.
&(is IA2(l Uhb(RVQLIASE START FOR 'O'.o. INuP FOR SH LG4 0(9.
BUS IA203 UALERLVLTIF!E STAR; FGR 'C'i.6. IASP FGF.:6 ~ 104-vll.
SLS 14702 I,'hu(LWOLTASE SLARI fGR '&'.S. INQf'Gft SN.iv4.vlG.
&US IA2(j VM'u(RVQLTASE SIARi fOR 'D'.6. IIIGP FQR il'ICI-'>L?.
&VS 14201 UMGERIQLTASE SIART fQR 'A'.6. IttQP FCR SIL.L(4.009.

&VS 14202 VR&cfA(iLIASE SIARI FGR a 0.6. IMvP IQR .M-I!4.)LG.

6US It,'703 UM;ESCGLIASE STARI FOL 'C'i.e. LMGP FCR EH-lvi.&LI.
&US LA204 VMIERIVLI"ESTARI fQic '0'.6. IM&P FGR SH-L(4.012.

IA?GI IM(t FGR EH-104+09.

14202 LAGP FGR SN-li).GLO.

IA203 It>QP fOR
SH.IG4.01'42vi

LAQP fCR SH-104 GL?.

SH-104-009 FCR LA'Gl - IA(PS LAit'>L.

Sh-101-0l0 fQR IAX2 - IhQPS IA?G?.

QI.LOI.&ll FQI'A203 - Ih(!PS IA201.—
5/L.IGI.GI? FGR IA?04 - INCPS 142G4.

'A'LESEL AUTO STARI ON IA201 DISA&LE6 FGR QL 104 4 r9i lh I(LAY 'IESTIM&.

'0'IESEL tiUTO START QN lb'ISALLEG FCR SH 104 (10i bV fflb'i TESTLMS ~

'C'IESEL'/ALTO Sli'!RI Dic 14203 &IcCATLEQ FGR SN.IGI.(LI, UV RELAY LESTL>te.

'D'LESEI. AUIQ SIART QN 14?vi GISA&LEG FGR Stl-104.612, VV REIAt i(STIRS.
'4'i6 IMGc" FOR Ul Sli.l04-009 tiGNTHLY fOui(II&MAL.
'0'6 IKGP FGR Ul QL.IG4.GIG HGMIHLY FUHCIIGMAL.
'C'6 INGP FLR Ul SH.104.011 MONTHLY FUNCTIONAL.

'6'6 IMGP FGR Ul Eii-'l(4 OI2 FGR DQh1HLY r LiMCII&t!AL.

DIESEL SfhiRATGR 'O'h&PEFA&LE FGf; b(is IA2vl bbhLNS Sti-lv4-0(6.
DIESEL 6(h(RATOR '8'h(A(BABLE f(R IUS lA202 ibRLNS:K.l(4.(10.
DIESEL. &EAXAATQR 'C't OPERA&LE FOR EUS 14203 0&PIN& SH-IG4-011.

GIEcEL SEMELAIGR 'O'hVPERA&LE FQR &Lo I/2GI GUR146 &L-LGI.GI?.

&VS,UMGERVOLTA&E CELAIS HEALED fOR FEAFGPALAMCE (6 SH.IGI (i(9 ON PA5 i4201 ~

fUS Vh(iERVQLiA6E IEIAIS DffEALED FGF, fEFft/tt!ALCE vf St>-I(I~ID Qtt &Ul LA?i'?.

8'uS LNGEAMkTABE &(LAIS GEfEALEli fGR fEIFGRPAACE (F Q-IGI.GII (rt &Ui Ih?GL.

6'is t>%SERVO(TAG( bclAIS Gcf(AIED FOic FEFFVnNAh E Oi Slt. I04-01? (K &'IS IA"v4.

IA20l IMLP FQR SN.!r>4.0(9 REM(//ES L(M VGLTASE A110 Slhfl.
It2G? IKQF fGR Ql LOI.GIG 604XES IQM VDi.li6F, AVID START.

IA203 IMQF'QR 54.104-011 REDO('ES LGA VGLT/ALE AGIO SIART.

IA204 It>'QP fOR SA-L04-CL? Rf>tl/ifb LGV VQLL;1i'f AVID SIARI.

ESS &L'S IA?GI ILVF (VE lit '4'6 UV 5!XV IN PRO&RESS.

IA202 '6'SS &US lhGf'VE 18 Etl bbV TQ 16 UV.



I 3.8.1
104 I 3.8.1
Iv5 I 3.8.3.1

I< 5 I 3.6.3.1
ee! Iolal Ill

12/19/84 0832 II/I'9/84 0832 12/19/84 0837

I2/I9/14 0840 12/19/84 0840 12/19,84 0843

10/08/ 84 0500 10/06/84 0500 10/vB/64 13M

II/Ih/84 0528 ll/lb/84 0528 II/Ih/64 1800

O.GB 0. 00 v. 'I I0203

0,05 O.v0,0.05 1 10204

8.83 0.00 8.83 I 18229

12.53 0.00 12.53 7 1 &219

54.07 2.37 So.45

C

0

2

N N IA2vi 'C'SS SUS IN'GR EA SIAN 16 S.
N H 10204 'G'SS &US ilsGT fGB EH SUAV.

N N SHING GUS N!6 SET 1620'3 0/S FGB Iti - INGfS ATS SNli(H 16229. IIEB i.S. INTEFifiE'IATIGH

U.2 i.S.I
H N A SNIN6 GUS NB SEI 0/5 fGR EN.



tlllllllllllllllllllllllllttlEAC

&EGIN C?'ei(i OI/GI/65
IIII IIIIIIIIIIIIIIIIIIIIIIII ill

EN &ATE: 12/31/is

U 6

N I
IS
I

PC
L,D

HM

i0

TECH. SPEC MS CrATE DGS

llhE
HOD &AIE IIDD

I INK

RETURN

trATE

IeEIIYeM

flHE

C&lf SHUT&VM

lliiE IIHE

IHks) (H&st

TOTAL f' I tt

TIDE N H E 0
(HRSI 6 &

I

COMPONENT lo S D C C

'( I H 0

SVAN
N

f'fAA
I I

DL

LERkIPIIDH cF Eichl

v)3
u&3

veei

003

003

?M3

ir&1

Iiri
Ivi
li)I
le)i

lvi
t(4
I(4
IL4

IG(

Ifi
104

104

164

Ici
IG4

Ivi
I(r4

IrN

104

104

l(o
104

le)l

104

IGI
I(4
164

tu4

tvl
I)4
154

tci
104

I
'I

I

I
I

I
I
I

3.8.1.1
3.8.1.1
3.e.l.i
3.8.1.1
3.8.1.1
3.6.1.14
3.8.1.1
3.8.1.1

GbtlTI&5
ob/ta/85
Ob!19/S5

Gb/20/S5

Od/21/&5

Ob/24/85

)bS?bi&5

(r9/3G/65

~.&.I.I
3.8.1.1
'3.8 ~ I. I
3.8.1.1
3.8.3 ~ I
~.8.3.1.4
3.fi.l.I ~

3.8.1.1
3.&.I.I
3.8.1.1
3.3.3.1
3.3.3-1
3.3.3.1
3.as-1
3.8.1.1
3.8.1. I
3.&.I. I
3.a.i.i
3.3.3
1.8.3.1
3.8.3.1
3.8.3.1
3.6.I/3.8.3
3.8.lt3.8.3
3.8.1/3.8.3
3.&.I/3.8.3
3.&.l.I

3.8.1.1
3.8.1.1
3.8.1.1
38 1

~ 3.6.3.1
3.6.3. I
3.8.3.1
3.3.3/3.8. I

Ol/22i65
Glt"2/85
01 /22i 85

01/22/85
03IO&sas

04/ll/&5
05/li/&5
OSilii&S
05/(4/85
05/ll/65
Ob/ll/85
Ga/Ii/85
Ob/Ii/8$
0&IIII&5
OTI12/85

07/12I&5
07II2/85
07/12/LI5

08!(9/&5
Oii!09/65

(8/09/85
08/09/8$
09/09/&5

09!L&i65

09/09!&5

G9I09I&$

l(r/09/85
Ior09i 85

Io/09/85
IGIGTi&5

II/0(res
I ICOII65

ll!04!85
IIIOI/65
12t02/85

I 3.3.3/3.&.l (2.'v2i&5I

0607

OAGT

0633

GLOG

0730

Ob&5

OIOI

ONS

0725

GHT

0745

075?

G&22

0&00

0838

OSIS

0900

091$

1050

IG54

Il at

1114

0915

0926

0937

0947

obis
Otlb
0735

OBI0

083(

0&II
0652

0904

0725

0741

0758

Gall
0855

0901

G923

O'Ho

0&GG

0&06

0&II?i&$
Gb/IB/65
Ga/IV/es
Oo/20/&5

Obi?I!as
Obi24/85

Oa/26/85
09/30/85

0607

0(107

0&33

0400r

GHO

0405

oboi
Ob45

12/02IS5 080$

GI/22/65 0725

Gt/?2/65 0737

oli22/85 G745

ol/2?ies 0752

03/09/85 0822

0 I!I I!8$ 0800

05/14/85 Gal&

Gsili/6$ 0845

05/I«85 0900

05/Iii&5 G915

Ob/III&5 IG50

Ob/I«&5 iOSI

Gb/14/fis llol
Ob/Iii&5 1114

07/12/85 09IS

07/12/85 09?b

07/12/85 0937

u7/12/65 0947

0&/Gls&5 0645

Gs/09/as otla
08/G9i85 OH5

08/09/8$ 0810

09/09/65 0&10

09/09/85 0&41

09IG9/85 v&52

09io9/65 G904

loi09/S5 G72$

lo/09/65 0741

lo/09/85 ( 758

10!09!85 v&II
lli(4/85 0&$5

ll/04/&5 0901

II/Ol/85 0923

II/0«85 0930

12/02/65 0&GO

0&IIZI&5
Gb/le/85
Ga/19/85
Gb!20/8$

Oa/21/6$

Gb/2(I&5
Ob/26/85
49/30/65

leis
1315

1720

lo2G

INO
1430

IHO
1541

12/o?sas

01!22/8$ OHA

Ol/22/85 0743

GI/2?/Bs 01st
OII22/85 0759

03/09/85 165G

OI/II/65 1650

v5/li/Ss 0845

G5/li/65 G900

05i 14 I8$ 0915

0$ /14I&5 0930

oa/14I85 105'1

obli(I&5 II(lo
Dail(i&5 1113

Ot/14/6$ 1125

07/12/&5 0925

07/12/85 0936

07/I 2/&$ 0946

07/12/&5 0956

0&/&9/65 0715

GBI(9/8$ GHO

Ca/09!65 0800

08/(9/65 0825

09/09/85 0840

G9/09/iS v851

09/G9s&5 G903

GTio9/85 0917

10/09/SS 074&

Ia/i)9/85 0757

IDIOT!&5 OaiO

lo/09/85 Ga)G

Il/Gi/S5 Gi'vo

lliui/8$ (i910

ll/Gi/85 G929

ll/04/85 0940

12/02/85 0805

12.47

7.13.,

IG.78
IG.33

9.17
6.42

11.43

8.93

O. IS

0.10
O. IG

0.12
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.10
0.20
0.18
0.17
0.17

G. IS

0.15
G.so

0.23
0.42
0.25
0.17
0.17

0.18
0.22
0.25
0.27
0.20
O.'32

0.00
0.17
0.0&

0.21

0.00
G.(0
0.00
O.GO

0.00
O.GO

0.00

0.00

8.47
10.83

0.12
0.25

0.25
0.25
0. 00

0.00
0.00
0.00

0.00
0.00
G.OO

0.00
O.Mr

0.00
0.00
0.00
0.00
(.00
0.00

O.v0

O.vo

G.GO

0. (?)

G. (re

0.15
O.l(
0.00
G.oo

0.18
0.10
0.10
0.12
8.47

Io.es
0.12
0.25
0.25
0.25
0.05
0.10
0.20
0.18
0.17
0.17
0.15
0.15
0.50
0.23
0.42
0.25
0.17

0.17
0.18
0.22
0 "5

G.27

O.?0

0.32
O.va

O. IS

0.10
0.17
0.0&

Y

1

1

Y

Y

1

1

Y

Y

Y

Y

T

Y

Y

1

Y

Y

Y

Y

Y
'I

T

(
Y

T

I?.47 1

7.13 Y

10.78 Y

10.33 Y

9.17 Y

&.42 Y

I(.43 Y

893 Y

f-lo
I-lo
I-IO
I-IG
1-10

1-10

1-10

1-10

IA201

IA202

IA2G3

IA204

IR2G4

lt201

14201

IA202

IA2(r3

14204

IA2GI

IA2G2

IA203

IA204

IA?ol

IA202

IA?03

IAZG4

1420i

IA202

IA?03

IA2(4
IA2GI

IA?02

IA203

IA".04

14201

14202

142G3

14204

142(et

14202

14203

IA?04

IA201

IA202

A

8

C

fi
0

A

8

C

6

A

e

C

6

A

6

C

li
A

8

C

D

A

8

C

6

A

&

C

6

4

6

C

6

A

(N
YN
Y II
'I H

YN
YN
YN

HN
he
II H

Hh
'1 H

YN
MH

MH

NN
NN
N t4

tt N

NH
HN
HH
HN
HH
hH
NN
HH
Mi N

M tl
MH
H Ii
NM

NN
H Mi

NH
NH
H Ii
NH
MN

NH
HH
NN

tI N

lOSS OF Gtrk GffstiE PDHEli SCPFLl IT.IGr IG fAIMI le)IEks.
T-lo MS FGR IDVEh fAIHilti&.
1-10 GGS FGR lel&ER PAIHilHS.
l-lo MS FOR IOHER PAlhllHG.
I-IG 0/6 FOR i(e&E& PA( itiiha.
I-lo DiS FOR TGiiER 1'AINIIMS.

I-lo 0/S fGL IDHKR PAINllhS.
lOSS DF GAE SGUFCE OF Cff.SIIE PGGEh LUE ID I.-IG G/S FGR Ictltsl(trbhCE (ti
rGNIOLf<-stOUNTAltt 230' Lit(E.

&US 14?01 DSS FGR PERT(rh/JJi(E Of Qt.lvi.ov9.
&GS 14202 6/S foa FERF&kik(CE OF 6'I.IOI.GI).
&(rs It2G3 0/S F(it FERFGLIV(iEE Of QI-IGi-oil.
&Us IA?04 ois FDR PERFLIHAH(E Gi 5N.IGI.GI?.
HCC'5 G&tgb, 1824b. 1&240 idN 4(V LUS IA?0) K% f(ie Geti/v)E.

IA201 (LV LUS, 1&?IO IBGV L.C., 0/S FCR 125V 1.(. HG&.

SH'104'009 IhvPS EUS 14201 UHLERVGKIALE &CLAT AND '4'/6 'fil EU 142vl.
SN.IG4-ulo IHelfs 6US 14202 UH(Ehra UeK tiELAY AHG '6'/6 f& EUS 14202.

Stl-IGI-Oil IN&PS &US lA?03 Gh(ERVDLTAGE RELAY AND 'C'/6 ID IUS IA2G3.

SN.I04.012 IHGPS Qm 142ui Lh&ELVGLIASK RELAI Aha 'D'r/6 1& EUc IA?04.

LS '4'NGP FDR SUPFLY 10 &US IA?ot FGR UHLKiiVGLTAGE hELAY IESllhG.
Ir6 '&'hof FDR Sr/PFKY ID &Xrs IA2(2 FM (ess&EAVOLIASE FELAI IE&llh6.
(i& 'C'HDP fGR MELa ID EUS 14201 FGR Uh&ERVOLTAGE RELAY IESllh6.
G6 'D'601 FOR Qi&ll.'I ID &US th?04 FC+ Utv(PVO( TA&c &EL41 IEEflh&.
'4'6 SUPPLIJ Ktk 10 IA201 IhTP LURING SH.IGI~)69.
e&e 06 ciif'FLY &IR ID IA202 INGF 02RINB SN.IOI~IO.
'C'6 Siif'FI.Y STR 10 IA?03 IMGP DetklNS SH-IGI-Gl:.
'6'r6 QifPLT IIR IG I/e204 IHGP 6(eFINS SH.IOI 312.
SH-IG4.009 IAGFS LGV VOLTE)E kf(A1S Dtt IA?01 Ihuf'c '4'6.
'&'6 LXR 10 I& LUS 0/S FLR SH.IG)-(IG.
'C'6 Bff. 10 IC MS 6/S FCR SH-IGI.Gli.
6 &6 LXR 18 IG IUS Drs fGR SA-104-012.

ELECT TEST PERFGRHIAS KH-IO].GGI lfSllh& UALELOGLTALE kELAS 0( I/ivl.
ELECT TEST f(ffCPHlh& Sh.iol-)lo IESilti& IXH(EL'Ii?x(46K kc(Ali DF IA:G?.

ELECT TEST FE(RfettlnG Qi-lu4.011 TESTING lWTEhtiCTAC+ F(ii'I GF 142)3.

ELECT tESf IEUDRHIHG SN ~ Ioi-ot? IESilh6 UriiERVGLIA61 FEXA( 6f IA?vi.
IA?GI IMGP L(rRIH& Stt-toi-(e)9 fELA'I MV.
IA202 It(OP DURING SH-IO]. )10 k(LAY Q RV.

It261 II(OP Cci&IMG SN.IGI.OII RELAY SURV.

lt?(4 Itt(ef (URltia Sti 104 OI? &FLAY!URV.

SH.I04.009 &EING fEkfokrE& GH 4IV &US IA?Gt.
SH-IG(ilo EEiii& fEkf&RiE&GM iiV 6US 142)2.
Sti.104-011 IEIH6 FERFGRtiED Dti 4IV Qii Ii?03.
Stt.lv4.012 IEI(r6 fEPZDR/rEL DH 41V f4S IA2e'4.

fiUs IA?Gl Ih&f FGR Uv IhbhsfElr ffr&It GFfstlE Pxik AN M LURING PEkf GknAÃE Gf

Stt-li)4&9.
&US 14242 Ittaf FGR UV TRC/ecfEK fk(it GFFSIIE PHR eho L'6 i i'r& IKIFOLHie(E CF

SN 104 OIO.



I&I I 1.3.3/3.8.1 12/02/85 0836 12/02/65 v&34 12/02/85 08(b

lvl I
Id
1'b

1 05 3

lr5 I

I<5 I
III Io(bl

3. I~ 3/3.8. I
3.3.3/3.8.1
3.3.3/3,8. I
3.3.3/3.8.1
3.4.9.2
3.8.3.1
3.5.14

III

12/30/85

12/30/85
12/30/&5
12/30/65
vb/OI/&5
Il/II/85
ll/15/85

07(5 12/30/85 0715

0&00 12/30/8$ 0800

0&10 12/JG/85 0810

G&25 12/JG/85 0825

OPGG Gd/Ol/&5 GVGO

0530 II/ll/85 0530

II(0 II/15/8$ 1110

12/30/85 0755

12/30/85 &BOB

12/30/65 0820

12/30/65 0&35

Ob/Ol/8$ 2135

II/II/65 IS(0
II/15/65 1710

I" I J ~ .3/3 ~ B. I 12/G2/85 0&23 12/G2/85 0821 12/02/65 G&35

0.17 O.GO

0.13 0.00
0.17 G.GO

0.17 0.00
0.00 12.58

9.47 0.00
6.00 0.00

0.17
0.13
0.17
0.17

12.58 Y

9.47 Y

4 F 00 Y

IA201

Y 14202

Y 14203

1 14204

16229

I &219

1&229

I00.47 '13,(8 133.7$

6.2G G.CO v. v 9 I A203

0.17 G.GG 0.17 'f IA20(

A

8

C

Ci

2

I
2

N H &US IA2(3 MiP FGA UV IfANSFER fh&N DFFEIIE

Sll.lG(-vlI.
H N &US IA&&l IHGF FGA I// IIANSFER FF(VI GFFSIIE

Sh 3 01-012.

k N &US 14201 U/GERVOLIAGE IAAHSFER 14'URIHS
8 N BUS IA2G2 IMERVOLIAGE IRANSFER IN&/'URINS
N N BUS IA203 Wi(RVD((AGE IRARSFEr, IMP COR(kb

N H &US IA&vl URGERVOIIASE IfA/iSFER (HOP COB(LB

Y H D)V 2 SUlki (US GEE!r(&BI(ED.

N H 1&219 5&lk6 &US NS SEI 0/S fOR PH.

H H DIV 2 SIIINB &US NB 0/S fbfi fiI.

PLER Ak& Ci vnair& PEAF(A&ME OF

f&h AHD 06 GURIU6 PEFFGFNMCE Or

IERFGFMCE Of 5/(.IG(.009.
PERFGI!ihk(E iF SN-IGI-GIO.

IEF,f0'!ACE DF Stl-IGI ull ~

PEf fGh'OKE 0 N.lG(-012

(
I

Cal
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IE6IN DATE/ OI/Ol/&5
liiltllllllllllllltlllllllllIll

EKD DATfc 12/31/85

US
NY
IS
I

PC
LU
NH
TO

TECH. SfEC 005 &4TE DGS

TIKE

KOD GATE HM

TIKE

RETURN

DAIE

RETURN

1IICE

CRIT SHUTGVK

IlicE TIKE

IHRS) (NASI

TOTAL P C I N

III(ENNEG
IHRSI S D

I

CSLPGKKNT I(i S D C C

Y IUD
SVAH

NP

YF
AR
L I
DL

TESCR IVIIGK Gf EVENT

MJ
IGJ

104

loi
lvi
li}4
I(4
104

1(4

I(4
Ili
IGI
lcii
l0i
c(4

101

104

104

104

Ioi

IG4

. IOI
lbi
104

l(4
104

ic'1

lbl
IOI

ioi
154

I(4
Ivi
'04
141

104

IGc

J.B. I ~ I
3.$ . 3/$ .8. I
3.3.3/$ .8.1
3.$ .3/3.8.1
3.3.3/$ .8.1

J.B. I
3. 7 ~ 1.2
3.3.'I
3.3.$
3.3.$

3.3.3
3.3.3
$ .$ .3

3.3.3

3.$ .$

3.3.3
3.$ .3
3.7.1 ~ 2

3.1.1.2
$ .7.1 ~ 2

3.7.1.2
3.7.1.2
3.7.1.2
3 ~ 7.1.2
3.3.$ /J.a.l
3.3.3/J.e. I
$ .3.1/3.8.1
$ .3.3/J.e.t
$ .0.3
3.0.$
3.0.$

Gblollab
lo/lo/85
otto?teb

OI/03/&6
ottsoteb
Ol/30/Bb
OI/30/85
Gl/$0/85

02/05/65
02/05/85
02/18/85
(2/27/85
02/2S/85

02/26/85
o?/?eiab
02l28/85
03/10/85
oJiloiab

G3/iota&

03/lo/65

03/Io/85

03/IG/65

out?tab
0$ /12i 85

out?tee
OJ/I2/Bb

GT/12/86

01/12/66
GT/Jti&b

04/OI/66
04/01/&6
04/02/86
04/03/85
Giioiie&
Giio?lab
04l28/66
04/28/85
04/28/85
oil28/&5
05/28/Bb
osi?aiab
Gs/26/&5

0842

0300

1455

I047

0710

0735

0743

075$

(745
IM5
0825

IIM
0815

G9GO

G92$

0951

094l
10'$0

1?SG

1335

1449

IMT
1010

~ 1052

Ill&
IJM
I JIG

OSIS

I$35

1420

2000

2315

2$ IO

Gtis
09IB

0937

0955

1405

115'5

1220

1240

0842

0300

1455

ObiOI/85
Ioiloiab
olio?/86

Obloll&5
ID/Illa&
Ol/02/85

I047 01/03/85
0730 OI/$0!86

0736 OI/30/Bd
074$ 01/$0/85
075$ Ol/30/85
0745 G2/05/86

1035 02/05/86
0825 02/19/65
1100 02/27/85
oats 0?t?ate&
09OG G2/28/65

0923 02/28/85
0951 02/28/66
G'Ill 03/ID/85
1030 03/IO/85

GIIOJ/86
ol/$0/eb
OI/30/85
Gl/$0/85
01/30/86
02/Gs/85

02/(5/85
02/18/85
02/27/85
Qi/28/85
02 ?etc&

o?/?ate&
02/28/85
0$ /lo/85
03/tote&

0'I/lola&
03/10/85

03/Io/85

1250

1336

0$ /Io/85
oJiloieb

03/10/86

03/10/85 1449 03/lola&

03/12/66
oJil?/eb
0$ /12/85
03/t?teb
01/12/Bli
03/12/85
03lJIiab
Gi/GI/85
04/Olieb
04/G2/85

04/03/85
04/04/85
04/GT/85

04/2a/85
04/?ate&

01/28/ac'4/28/85

05/28/85
05/28/aci

05/28/66

IM7
IGJO

1052

ill&
IJM
1319

0545

1335

1420

2000

2315

2310

0345

o9le
0937

0956

14G5

ll55
1220

1240

01/12/85
03/I2/85
0$ /I?/85
OJII2/85
03/12/85
03/12/85
i}4/OI/65
04/01/65
04/02/85

oiioueb
04/04/85
Olioiiab
04/07/86
04/28/85
04/28/85
04/28/&5
04/28/&5
05/28/86
05/28/86

05/28/85

IDI5
I445

1555

II47
0735

074$

075$

0604

0&35

1120

0105

1550

0659

0920

0945

lols
1012

1115

I$35

1410

tile

151$

IG?9

1050

IIIS
1139

I3I9
1537

Ml?
14M

0530

IMa
lsi9
2350

04I}9-
0935

0955

1017

I 417

l?19
1219

l259

0.00
35.77

1.00

1.00
O. ID

0.12
0.17
G.IB
0.8$
0.75
0.00
G.M
O.M
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00

0.00

0.00
O.M
0.00
O.GG

O.GO

0.00
0.00
O.GG

0.00
0.00
O.GG

0.00

G.JG

0.35
ii.?0
0.00
O.GO

0.00

1.55
0.00
0. 00

0.00
0.00
0.00
O.GO

0.00

G.M
G.M

19.57

4.83

0.73
0.$ $

0.37
0.40

0.52
0.75

0. 75

0.57

0.52

0.40

0.37

0.$ $

0.38
0.38
0.32
0.$ 0

17.45

0.42
IS. I?
14.13

14.2$

0.67
G.io
0.00
G.M
0. 00

0.40
0.$ 2

0.$ 2

1.55 1

35.77 T

1.00 Y

1.00 1

0.10
0.12
0.17
0.18

O.ST 1

0.75 Y

19.57 Y

i.eJ
0.7$
0.33
0.37
0.40
0.52 Y

0.75 Y

0.75 1

0.57 Y

0.52 Y

0.40 Y

0.$ 7 1

0.$ $ Y

0.$ 8 1

0.$ 8 f
0.32 Y

0.$ 0 Y

17.45

0.42
15.17.
14.13
14.2$

0.57
0.4D
0.'$0

O.M
0.$5

G.40

1-20
1-20

IA20401

IA20201

1420I

IA202

1420$

IA204

IA20209

IA202(i9

14201

IA?GT

IA201

IA202

IA20$

IA204

1420204

IA20201

IA?0204

IA202G9

IA20201

Iti20209

IA20204

IA20409

IA20401

IA20109

IA?0401

IA?MG9

IA202

IA204

IA204

IA201

IA203

IA?D3

I/20201

14201

I ti201

IR2(4

IA202

IA201

14262

IA203

2

2

1

I
A

fi

C

8

1

Y

R

4

&

C

D

a

&

1

't

T

Y

Y

Y

8

0

0

A

C

C

D

&,

A

8

YY
TH
HH

NN
NH
NH
KN
NH
HN
Nh
YN
1 Ni

NN
HH
NN
NN
NH
NH

HN
NN

NK

NH

NN
HN
NN
NN
NH
NN
'I H

YN
YN
YH
YH
KN
NH
HN
HN
Nh
NN
NN
HN
NH

1-20 FAILU/CE.

1 20 KAIHTEKAKCE - I J.BKV SISTEN.

&LEAKER IA?04-01- LOSS GF DFfSIIE FGC'Eic til &Us IA204 4150V. &Us IS AVAIL/&IE. Dhe

FEEDER &REATER IS UKiAVAIL/&LE,TUT ALTERNATE fEED IS AVtILA&LE AKG (LGSED IH.
IA202-1 fiLEATER. &IIS IS tiVAILA&LE.

IA20l INGP &ECAUSE GF UV RELA/ TEST IKS.

IA202 IV//PFG/c UV TESI!he.
1420$ IHGP FOR I/l RELA/ IESIlha.
IA2GI IKPufA'LULTASE RKLA/ If&TINS.
hEALER IA202-O'I 8/S I&US IS 494114&ifl.
&REAFKR IA202-G'c 0/S ITUS IS AVAIL45LEI.

IA201 GE ENcRSTIEG - ESV feet 'A'NAVAILABLEETC.

!A20$ IKIEBIITIENTLTTE-EAELSITEO FOR FELA'c CALI&RAII&hS.

14201 UKGKRVGLTASf AELAV TESIINS.

IA2vi t!hGERC(}LIAGE RELAY 16&TINS.

14203 UKTERVG;TASK fELRY TESIIfis,
IA204 UKGE&cfiLTASE &ELAT IEslths.
'&'6 &TKAIFR UNtrERVGLTASE RELAY 0/S FGR PREVKKiTIVE NAIKIEKA/kffOR IA?v?04.
W RELAYS Foci ALTERNATE SOURCE &AEAtffiFGR '8'SS &Us Ms foe FRXVEKIIVE NAIHIEKAA..
FGR IA2G20l. EiUS IS RVAILA&tf.
'&'6 UV FELAYS FGR '&'SS &US &ROKE 0/S fOR FAEVEKTIVEKA'IhlEhAK(E fGR 61 & 1420?04.
UV RElAIS FGR NGRIcAL FETTER &LEAKER 10 '&'SS &Us 0/K ID FAEVENlilVK /CA!HIE}bUCE fL
1420209. &US IS AV4ILA&LE.

UV LELA'IS FGR '&'ss &Us ALIERNAIE fEElfR IREAIER 8/S FGR fliEVEEhl!VE KAIKTENQXE FGR

&BEAKER IA2020l. &US IS AVAtlR&LK,

UV RELA'IS fGR '&'SS &US ALTERHAIE FEETKR SAEATER 0/5 FCR PREVENTIVE HAI/CIEKAK(E FOR

&REALKR l420209. 6US 16 AVAtl/&LE.
VDL IA6E &fit'/S GN 'O'SS &US G/S FGR CALI&/cATIGHFCfi fife IA2u4M. &US,IS AVAILA&L.

VGUASE FKLR/S GN 'D'SS &US 0/S FGR CALI&TAIIGNFGR &FR 142(ift. TUS IS 'VAIIA&'E.
V(CIA&KRELAIS GN 'I}'SS &US OlS FGR CALI&&ATIONFDR &LR 1420404. &Us Is A'/AllA&lf.
VGLTA6E RELA/S GK 'O'SS LOS 0/6 fGR CALI&RATION FGR &IR 1426407. &US 15 AVAILA&i

VOLT/kE RELAYS GN 'O'SS &(IS 0/S FOR CALI&RAIIGNFOR &T}CA 1420401. &Us 15
AVAILABLE'GLTASE

/TLAT GN 'D'SS &US GiS foe CALIKRATIGN f&P. IR}R IAÃ409. &L5 IS AVAILABLE.

Iti2G2 GE.EHERSITED FGR IESIINS.
IA2ui GE-EVE&SIZED f&f', IESIIKS.
IA2(i4 GE.EKERSI?E( FOR TESTING.

IA20l GE.ENKRSITEG.

IA20$ DE-EKERSIIEG - ESV PLVcP 'C'hofffb&LE EIC.
IA20$ DE-fNER611ED - TREATER Ih?0$ -01 Gffhfo.
GFFSITE PGN(R NG'I AVAILA&LKTG ItiM - &REAIER 14?u?-Gl Giil.
IR201 lhof FCi& IIV PELti'I IESTI/1}.

IA203 thol'GR U'i FELAT IESIIC/S.

IA204 ICIGP FGR LN RELAY IKSIIV6.
14202 IKDP fOR W RELtiY IESTths.
IA201 UNGERVOL IASE &FIAI IESIlhv.
IA202 ULGERVQUASK LEIAY TESIIKG.

IA20$ UK(rERVOL'IA6E RELAY IEStlh6.
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104

104

lii
IG4

i(i
lii
104

104

104

104 'I
104 I
loi
104

IG4

104

lG4

104

104

104

lii
104

104

Ivi
lvi
lvi
1G4

104

105

105

lu5
10$

'
105

105

105

10$

lll Tulil

3.0. 3

3.G.J
3.0.3
3.0.3
3.0.3
3.1.3/3.8.1
3.3.3/3.S. I
3.1.3/3.8.1
3.3.3/3.8. I
1.3.3/3.8.1
3.3.3/3.8.1
3.3.3/3.8.1
3.3.3/3.8. I

J.0.3
3.0.3
3.0.3
3.0.3
'1.0.3

3.0.3
3.0.3
3.0.3
3.0.3/3.3.3
3.0.3/3.3.3
3.0.3/3.3.3
3.0.3/3.3.3
3.0.3/3.3.3
3.0.3/3.3.3
3.0.3/3.3.3
3.0.3/3.3.3
3.8.3.1
J.S.J.2
3.8.3.2
3.8.3.1
3.8.3.1
3.8.3. 1

3.8.3.1
3.8.3. I

ill

i$ne.ea
Gb(27(ea

06(27i86
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