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Section 1

INTRODUCTION

|
1.1 PURPOSE

i
This report documents the status of the USI A-46 relay seismic functionality review for the !

Duane Arnold Energy Center (DAEC) of the IES Utilities Inc., formerly known as Iowa l

Electric Light and Power Company (IELP). This work was performed for IELP in order to |

address NRC Generic Letter 87-02, " Verification of Seismic Adequacy of Mechanical and
Electrical Equipment in Operating Reactors, Unresolved Safety Issue (USI), A-46"
(Reference 1) for the DAEC.

:

A review of relays associated with safe shutdown equipment is required as part of the
,

resolution of NRC Unresolved Safety Issue (USI) A-46, " Seismic Qualification of
Equipment in Operating Plants". ' Hie purpose of the relay functionality review is to verify
that safe shutdown systems cannot be prevented from performing their safe shutdown
functions because of relay (contact) chatter during the period of strong ground motion
associated with a Design Basis Earthquake (DBE).

1.2 BACKGROUND

In December 1980, the Nuclear Regulatory Commission (NRC) Staffidentified an
unresolved safety issue, USI A-46, " Seismic Qualification of Equipment in Operating
Plants," related to the seismic adequacy of mechanical and electrical equipment in older
nuclear plants. In response to this concern, a number of nuclear plant owners formed the
Seismic Qualification Utility Group (SQUG) to investigate the issue and develop a cost
effective approach for its resolution. Initial investigations indicated that the application of
current seismic qualification standards (i.e., testing equipment on shake tables) to the older
plants would not be practical since many equipment types and models are no longer
available and the use ofinstalled equipment for testing is, in general, not possible. After
further consideration of the problem and alternative resolution approaches, SQUG
undertook a pilot program to determine if actual experience in power plants and other
industrial facilities which have undergone significant earthquakes could be used as a basis
for evaluating the seismic adequacy of similar equipment in nuclear plants.

The results of the SQUG pilot program showed the feasibility of using earthquake
experience data as a means of assessing the seismic ruggedness of a large cross section of
standard power plant equipment used in nuclear plants (see Reference 2). The SQUG
effort also demonstrated that, with a few exceptions, nuclear plant equipment is generally

1-1
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similar to that installed in conventional plants and, when properly anchored, has inherent
seismic ruggedness and a demonstrated capability to withstand substantial seismic motion
without structural damage or loss of functionality. The pilot program results were
subsequently confirmed by additional data collection and analysis.

After substantial technical research by both the SOUG and the NRC, the NRC Staff
published, on February 19,1987, a detailed approach for resolving the issue in Generic
Ixtter 87-02 (Reference 1). Implementation guidance for generic and plant specific
resolution of USI A-46 was provided in an enclosure to the Generic Letter, entitled
" Seismic Adequacy Verification Procedure." The Generic Letter Procedure sets forth an
approach for verifying seismic adequacy of equipment using earthquake experience data
supplemented by test results and analyses, as necessary. Licensees subject to USI A-46
were encouraged to participate in a generic program to accomplish seismic verification of
equipment. As a result, SOUG developed the " Generic Implementation Procedure (GIP)
for Seismic Verification of Nuclear Plant Equipment (Reference 3). |

The GIP provides the detailed technical approach, generic procedures and documentation !
!guidance which USI A-46 licensees should use to verify the seismic adequacy of mechanical

and electrical safe shutdown equipment. In this regard, the GIP also contains all of the |
activities necessary for resolution of USI A-46. A Safety Evaluation Report on Revision 2
of the GIP was prepared by the NRC and is documented in Reference 4. In its response to ,

ISupplement 1 of Generic letter 87-02 IELP committed to the NRC that the SOUG
methodology would be used to resolve USI A-46 for DAEC (see Reference 5). The NRC
evaluation and acceptance of this approach for DAEC is documented in Reference 6.

1.3 USI A-46 RELAY EVALUATION

For most essential (functionally required for safe shutdown) equipment in nuclear plants,-

demonstration of seismic adequacy under USI A-46 will be accomplished by verifying that
the equipment is comparable to that in the conventional plants which have successfully
withstood significant earthquakes and by assuring that the equipment is properly anchored.
In the case of electrical relays, this approach is not sufficient. First, the types of relays used
in power plants are diverse and not easily grouped in generic equipment classes. Second,
there have been instances of relay malfunction in earthquakes and in seismic shake-table
tests at acceleration levels which may be near nuclear plant design levels. For these
reasons, the Electric Power Research Institute (EPRI) established a project to develop a
methodology for evaluating relay seismic functionality in operating nuclear power plants.
The project developed EPRI Reports NP-7148-SL (Reference 7) and NP-7148-SL Volume
2: Addendum (Reference 11), which provide the methodology and procedures for
evaluating relay seismic functionality.

Section II.6 of the GIP provides an overview of the USI A-46 relay review criteria and ,

methodology. Section II.9 of the GIP defines,in part, the information which should be
included in the relay evaluation report. The content of the GIP concerning relay

1-2
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evaluations is based on the detailed criteria, methodology and procedure documented in
EPRI Report NP-7148-SL (Reference 7). Accordingly, the review of the relays associated

'

with the USI A-46 safe shutdown equipment for DAEC was performed and documented in
accordance with the requirements of the GIP, the NRC SSER on the GIP, and EPRI ,

Report NP-7148-SL

1.4 REPORT ORGANIZATION |

Section 2 of this report contains a summary of the status of the USI A-46 relay review for ;
'

DAEC. Section 3 describes the overall technical approach and assumptions used in the
review. A summary of the safe shutdown systems and the list of safe shutdown equipment
included in the relay review is contained in Section 4. The seismic demands which are
applicable to the relay review are discussed in Section 5 of this report. Section 6
documents the relay screening and evaluation results. Table 6-2 addresses each safe
shutdown equipment item listed in Section 4. A summary of the results of the relay
walkdown is contained in Section 7. The references used to support the evaluation
documented by this report are listed in Section 8.

Appendix A contains a list of essential relays, including the relay identification numbers, j
the manufacturers' model numbers, and plant location where the relay is mounted. ;

Appendix B contains a list of essential relays screened as seismically rugged using the !

switchgear GERS. The enclosures containing essential relays are listed in Appendix C. |
This list was used as the basis for the essential relay enclosures listed in the Safe Shutdown

'

Equipment list for seismic verification. Appendix D contains a description of relay outliers.
The r6 sum 6 of the lead relay reviewer is contained in Appendix E.

1-3
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Section 2

RESULTS AND PLANNED ACIIONS |
|

|

2.1 SUMMARY OF RESULTS

This report documents the seismic functionality review of relays affecting USI A-46 safe
shutdown components for the Duane Arnold Energy Center (DAEC). The review was
performed in accordance with the methodology and procedures established for plant
specific resolution of USI A-46; specifically, the Generic Implementation Procedure (GIP),
the NRC safety evaluation report on the GIP, and EPRI Report NP-7148-SL This section '

of the report provides a summary of the results of the review.

The DAEC safe shutdown earthquake (SSE) ground response spectrum is bounded by the
SSRAP Bounding Spectrum. The DAEC design basis earthquake (DBE) has a peak
horizontal ground acceleration of 0.12g.

The DAEC Safe Shutdown Equipment List (SSEL) items requiring a relay review are
listed in Table 4-1 of Section 4. That list contains 287 items. Relay reviews were
performed for each of these items. The reviews are documented in Section 6 of this report.
Table 2-1 provides a quantitative summary of the evaluation results.

1

The majority of the relay (contact) devices associated with the 287 equipment items were !
screened (i.e., eliminated from further review) on the basis that contact chatter is
acceptable, that operator action can correct relay chatter effect, or that the contacts are not '

vulnerable to chatter (e.g., a mechanically actuated limit switch on a valve motor operator).
In addition to those screened (non-essential) relays,536 essential relays or relay sets were
identified. ,

i

The essential relays (individual relays or relay sets) identified by the review are listed in !
Table A-1 of Appendix A. Seismic capacity versus seismic demand evaluations were
performed for each of the essential relays. The seismic capacities of contact devices and
equipment were established using formal seismic equipment qualification test results for
specific DAEC equipment items and relays where such results were available. The seismic
capacities of the remaining essential relays were established using the Generic Equipment
Ruggedness Spectra (GERS) developed under the EPRI program supporting the SQUG.
The GERS data used are documented in EPRI Report NP-7147-SL (and its forthcoming
addenda) and EPRI Report NP 5223-SL The seismic demands, established for the 51

enclosures containing essential relays and used in the demand versus capacity comparisons,
are discussed in Section 5 of this report.

2-1
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Of the 536 essential relays identified and evaluated, the seismic adequacy of 502 was
confirmed during the initial capacity versus demand comparisons. The remaining 34 relays
were classified as outliers. Forty-four (44) of the 502 essential relays were evaluated using
the GERS for switchgear. These 44 devices are listed in Appendix B of this report.

Among the relays screened as non-essential,34 contacts or contact groups were screened
on the basis that operator action could correct the adverse effects postulated due to seismic
chatter. Operator action disposition for these devices affects five SSEL equipment items.
The operator actions required and the timing for each were evaluated. The actions
required are considered to be reasonable because the operators are provided with
indications of the status of the affected components, the controls necessary to reset the
affected components are easily accessible to the operators, and sufficient time for the
operator actions is available. Section 6.2.2 of this report discusses each of the operator
actions required and identifies the affected equipment.

Relay walkdowns of a sample of the essential relay enclosures evaluated during the review
indicated that relay mountings are standard and adequate. No damaged relays or
abnormal mountings of essential relays were found. The checks also indicate that the
relays installed in the field are consistent with those shown in the documentation. The
relay walkdowns are discussed further in Section 7 of this report.

2.2 SIGNIFICANT OR PROGRAMMATIC DEVIATION

There were no significant or programmatic deviations from the GIP taken during the USI
A-46 relay seismic functionality review for DAEC.

2.3 RELAY OUTLIERS

Thirty-four (34) of the 536 essential relays were classified as outliers. These outliers are
listed in Table D-1 of Appendix D of this report. ' Die outliers fallinto the following two
categories:

Essential relays with a seismic demand that exceeds the seismic capacity of the-

'

device - 30 relays or relays sets identified.

1 auxiliary relay located in essential switchgear 1A3-

1 auxiliary relay located in essential switchgear 1A4-

14 protective relay sets located in essential switchgear 1A3-

14 protective relay sets located in essential switchgear 1 A4-

Essential relays for which seismic capacity data is unavailable - 4 relays identified..

1 GE HGA14AR auxiliary relay located in essential switchgear 1A3-

2-2
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- 1 GE ICW51 A protective relay located in essential switchgear I A3 i

- 1 GE HGA14AR auxiliary relay located in essential switchgear I A4

- 1 GE ICW51A protective relay located in essential switchgear I A4

An evaluation of the outliers is contained in Section 6.3 of this report. This evaluation
involved a re-assessment of the in-cabinet seismic demand for the essential switchgear I A3 and
1A4 using the measured cabinet natural frequency and the SQUG off-peak amplification
method.

The re-assessment indicates that the actual in-cabinet demand for the switchgear is lower
than that obtained by using a generic in-cabinet amplification factor of 7 (amplified
spectral demand of Sg versus 8.3g). A comparison was made between the actual seismic
demand and the seismic capacity of the 30 essential relays classified as outliers on the basis
that demand exceeds capacity. The results of that comparison indicate that 28 of the relays
classified as outliers are seismically adequate. These 28 devices are highlighted in the
Appendix D list with a footnote.

Based on the re-assessment, there are 6 relays that are classified as unresolved outliers by this
report. These unresolved outliers are comprised of the following relays:

Two GE HFA151 A relays with seismic demands that exceed the seismic capacity of.

the device. One of these relays is located in essential switchgear IA3 and the other
is located in essential switchgear 1 A4.

Two GE ICW51 A reverse power relays for which seismic capacity data is unavailable..

One of these relays is located in essential switchgear I A3 and the other is located in
essential switchgear 1A4.

Two GE HGA14AR auxiliary relays for which seismic capacity data is unavailable..

One of these relays is located in essential switchgear I A3 and the other is located in
essential switchgear 1 A4.

As discussed below, DAEC has developed a plan of action to resolve these unresolved relay
outliers.

2.4 PLAN FOR RESOLVING RELAY OUTLIERS

DAEC is currently planning to take the following actions to resolve the six relay outliers:

The two HFA151 A relays consist of normally closed contets in the essential circuits..

2-3
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The seismic capacity of the normally open contacts of this relay model is considerably
higher (PSA of 10g versus 3g for de-energized state). DAEC plans to resolve these
outliers by one of the following approaches:

)

1) to modify the circuits to change the relay's normal operating state to the more |
'

seismically rugged normally open state, OR

2) relocate the relays to a location where seismic demand is less than 3 g.

This modification will be implemented during outage RFO-14 (essential switchgear
I A4) and RFO-15 (essential switchgear 1 A3).

The two HGA14AR relays will be replaced with seismically qualified devices during.

RFO-14 (essential switchgear 1 A4) and RFO-15 (essential switchgear 1 A3).

The two ICW51 A relays will be upgraded by replacing the target / seal-in units in these .

.

relays with the Hi-G units. This change will make the seismic capability of the
modified relays similar to the seismically qualified ICW51 A (capacity 15g). This
modification will be implemented during RFO-14 (essential switchgear 1 A4) and
RFO-15 (essential switchgear 1 A3)..

.
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,

1

Table 2-1

Summary of DAEC USI A-46 Relay Review

P

Number of Safe Shutdown Equipment Items 287 ;

Requiring a Relay Review

Number of Enclosures Containing Essential Relays 51

Number of Essentia! Relays: 536 '

Number of Essential Relay Outliers: 34

- Number Resolved (Seismically Adequate) 28

- Number Unresolved 6

34
;

Note:
Quantities listed for essential relays and essential relay outliers are based on the numbers of )
individual relays and relay sets (groups of relays in a circuit each having the same device j

identifier) as documented in the relay evaluation. For example, the overcurrent protective |
relays associated with an individual 4160 Volt breaker were counted as one relay set. j

Depending on the circuit, however, each of these protective relay sets consist of two or three j

single phase relays. |
|

!
1

I

1,

2-5
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Section 3

TECHNICAL APPROACH

USI A-46 requires the verification of seismic adequacy of the equipment necessary to
achieve and maintain safe shutdown during first 72 hours following a design basis

~

;

earthquake (DBE). The process for resolution of USI A-46 entails: |

Selection of Safe Shutdown Equipment;.

Equipment Seismic Verification Walkdowns and Evaluations; and*

Relay Functionality Review..

The selection of the plant systems and associated equipment necessary to achieve and
maintain safe shutdown and the seismic verification walkdowns and evaluations of the safe
shutdown equipment for DAEC are not addressed by this report. The purpose of the USI
A-46 relay functionality review is to verify that safe shutdown systems cannot be prevented
from performing their safe shutdown functions due to relay (contact) chatter during the
period of strong ground motion.

The systems and components selected to perform these safe shutdown functions at DAEC
were identified as discussed in Reference 10. A Safe Shutdown Equipment List (SSEL)

'was made for each of the functions necessary to achieve and maintain safe shutdown.

Separate SSELs were then generated, one for seismic walkdowns and the other for relay
review. The Relay Review List is comprised of a subset of the SSEL The Relay Review
List contains: (1) the SSEL active equipment which is electrically powered or controlled,
and (2) the SSEL electrically powered or controlled passive equipment which, if it changes
state or inadvertently operates due to contact chatter, could prevent one of the safe
shutdown functions from being accomplished. Section 4 further discusses the SSEL
selection process and contains a copy of the Relay Review List for DAEC.

Section II.6 of the GIP provides an overview of the USI A-46 relay review criteria and
methodology. Section II.9 of the GIP defines,in part, the information which should be
included in the relay evaluation report. The content of the GIP concerning relay
evaluations is based on the detailed criteria, methodology and procedure documented in
EPRI Report NP-7148-SL Accordingly, the USI A-46 relay review documented in this |
report is based on the methodologies defined in the GIP, the NRC SSER on the GIP, and
EPRI Report NP-7148-SL Figure 3-1 illustrates the overall relay review process.

3-1
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A broad definition of relay contacts is used in the USI A-46 relay functionality review.
Under this definition contact devices which require evaluation include protective and
auxiliary relays, control switch contacts, motor starters and contactors, and sensor switch |
contacts. The relay evaluation methodology consists of a step-by-step process to screen '

and evaluate the relays associated with the equipment items included in the Relay Review
List. Non-essential relays, e.g., contact devices for which temporary malfunction (contact
chatter or change of state) would not prevent safe shutdown of the plant or cause other
unacceptable actions, are screened out utilizing systems and circuit evaluation techniques.
This process also identifies the subset of the relays which are considered essential to the ;

'

safe shutdown functions. These essential relays are evaluated further to verify the seismic
t

adequacy of each essential relay.

An essential relay is a contact device or relay associated with a safe shutdown equipment
and which meets the following criterion:

c

A relay that must remain functional without chatter during a DBE (i.e., is not.

inherently rugged, chatter is not acceptable, and operator action is not practical.)

A relay which is demonstrated to be seismically adequate on the basis of a seismic capacity
versus demand evaluation for convenience (i.e., it was not determined if chatter is :

acceptable or operator action is practical) is also documented as an essential relay. The
seismic adequacy of each essential relay is evaluated to ensure the relay model is not a low |
ruggedness device and that seismic capacity of the device exceeds the applicable seismic |
demand. A Low Ruggedness Relay is a relay or contact device which is known to be j
susceptible to seismic damage or chatter due to moderate vibration based on earthquake |
experience or test data, or operational experience. These devices are documented in ;

Appendix E of EPRI NP-7148-SL After the low ruggedness relay check, seismic capacity
data is used to assess the seismic adequacy of the essential relays. The seismic ruggedness i

data have been developed utilizing available relay test data supplemented by testing of old
relays obtained from SQUG plants. EPRI Report NP-7147-SL (Reference 8) and its
addenda provide a source of Generic Ruggedness Spectra (GERS) for a variety of relay
models. EPRI Report NP-5223-SL (Reference 9) provides,in part, GERS data for
switchgear, motor control centers, and contactors.

A walkdown of relays is also required as part of relay review. The purposes of the
walkdown are to:

1

1. Obtain, as necessary, information needed to determine cabinet types and in-
cabinet amplification factors for seismic capacity screening;

2. Spot check mountings of essential relays to determine if they are in accordance ;

with manufacturers' recommendations; and

i

3-2 i

. _ , _ . ., _ .-,,,_~ . .. _ , , . , _ . . ~ ,_- .- - . . , . _ _ _ .



.

3. Confirm relay types and locations are consistent with documentation sources
used to establish relay types and locations during the relay circuit reviews.

Verification of the seismic adequacy (e.g., anchorage and seismic interactions) of the
cabinets and enclosures which contain essential relays is outside the scope of the relay
walkdown. This effort was accomplished by the team of seismic capability engineers during
the seismic verification walkdowns and evaluations (see Duane Arnold Energy Center USI
A-46 Seismic Evaluation Report).

Appendix D of this report contains a list of Relay Outliers identified during the relay
review for DAEC. A Relay Outlier is an Essential Relay for which one or more of the
following criteria apply:

1. Seismic demand exceeds the seismic capacity of the relay;

2. Seismic capacity of the device is unknown;

3. Relay or contact device which is classified as a low ruggedness relay; or

4. Mounting configuration is not in accordance with the manufacturer's
recommendations.

3-3
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Section 4;

SAFE SHUTDOWN EQUIPMENT

I 4.1 SAFE SHUTDOWN FUNCTIONS
,

'

Resolution of USI A-46 requires verification of the seismic adequacy of the equipment,

necessary to achieve and maintain a safe shutdown condition for the unit during the first 72.

hours following a Design Basis Earthquake (DBE); sometimes referred to as a Safe
Shutdown Earthquake - SSE. The key assumptions used in the USI A-46 review are:

j

1) The unit will be operating normally, with the reactor coolant system at or near
normal operating pressure and temperature, prior to the DBE;

2) The earthquake will not cause a loss of coolant accident (LOCA);

2

3) No other extraordinary event or accident (e.g., fire, flood, or LOCA) will occur
simultaneously with the DBE;,

4) Loss of off-site power may occur as a result of the earthquake; andr

5) There should be sufficient redundancy such that the failure of the active function
of a single component will not prevent safe shutdown.

The four basic functions necessary to achieve and maintain safe shutdown are:

5 Reactivity Control;=

Reactor-Coolant Pressure Control;2 =

Reactor-Coolant Inventory Control; and=

Decay-Heat Removal=

i Section II.3 and Appendix A of the GIP describe in detail the overall method for
identifying the mechanical and electrical equipment required to address USI A-46 safe
shutdown criteria. The Duane Arnold Energy Center USI A-46 Seismic Evaluation
Report, documents, in part, the selection of safe shutdown equipment for DAEC. The
following subsections outline the approach used to achieve the four basic safe shutdown

4
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functions in the event of a DBE at DAEC. Each subsection identifies the objectives to be !

achieved, the systems used and the major equipment. |

4.1.1 Reactivity Control
,

Reactivity control is required to bring the reactor core to a subcritical state and maintain it
subcritical over the 72-hour period following an earthquake. The reactor core is
maintained subcritical by quickly inserting all 89 control rods into the core with a Control
Rod Drive (CRD) System scram. Upon receiving a scram signal automatically from the
reactor protection system (RPS) or manually from the control room, high pressure water is
used to force the control rods up into the core. The high pressure water is provided from a
nitrogen-water accumulator contained in each of 89 hydraulic control units (HCUs).
Water from the drive piston of each CRD is exhausted to a scram discharge volume.

Each HCU has an inlet and outlet scram valve (CV-1849 and CV-1850, respectively).
Upon loss of instrument air, these valves open allowing high pressure water from the
accumulator to enter the CRD housing and water from the drive piston to exhaust to the
scram discharge volume. The instrument air supply to the scram valves is controlled by
scram pilot valves SV-1855 and SV-1856 (two for each HCU). Upon loss of electrical
power to both solenoid-operated scram pilot valves, instrument air pressure supply to the
scram valves is interrupted. In the event that a scram pilot valve fails to function, two-

backup scram valves SV-1840A and SV-1840B ensure that all control rods are inserted by
interrupting air supply to the scram pilot valves in all 89 HCUs.

The RPS provides a signal to the scram pilot valves SV-1855 and SV-1856 and backup
scram valves SV-1840A and SV-1840B to interrupt instrument and service air supply to the
inlet and outlet scram valves. A reactor scram can also be manually initiated from the
control room.

The reactor core is designed to remain subcritical with the rod of highest worth fully
withdrawn as long as all other control rods are fully inserted. To provide position
indication of each control rod in the control room, the control rods have position indicator
probes. These probes have magnetic switches which indicate whether the control rod is
fully withdrawn, fully inserted, or in an intermediate position.

4.1.2 Reactor Coolant Pressure Control

Reactor Coolant System (RCS) pressure control is required in the short term to prevent
over-pressurization during the initial scram transient and in the long term to reduce RCS
pressure to allow the low-pressure makeup systems to operate.

The six (6) safety / relief valves (SRVs) will be used to control RCS pressure. The SRVs will
actuate automatically to control RCS pressure during the initial transient. The SRVs will

4-2

._ . _ _ _ _ _ _ _ _ - _ - _ _ _ _



be manually actuated to depressurize the RCS. Three of the six SRVs are required for
depressurization. The Automatic Depressurization System (ADS) will not be used.

4.1.3 Reactor Coolant Inventory Control

The RCS inventory control function is required to maintain the RCS liquid volume such
that the reactor core remains covered with water. The Main Steam Isolation Valves

I (MSIVs) will close following the presumed LOOP to prevent loss of RCS inventory. There

| are two MSIVs on each main steam line. The Low Pressure Coolant Injection (LPCI)
'

mode of the Residual Heat Removal (RHR) system will be used together with core spray
to provide inventory control. The LPCI mode of the RH'R system is discussed under decay
heat removal because the primary function of the RHR system is to remove decay heat.

The LPCI mode of the RHR System could be disabled for 10 minutes by a single failure of
the inject valve selected by the loop select logic. The LPCI inject valve could be opened
manually using the hand wheel, however this was judged to be too much of a burden on the
operators. Therefore, the Core Spray system was added to the SSEL as the backup to
failure of a LPCIinject valve.

4.1.4 Decav-Heat Removal

Decay-heat must be removed from the reactor core and control RCS temperature. Decay-
heat will be carried from the core to the suppression pool by steam vented through the
SRVs. Makeup to the RCS will be handled by the LPCI or Core Spray systems, as
discussed in the inventory control function. Heat will be removed from the suppression
pool with the Residual Heat Removal (RHR) system operating in the suppression pool
cooling (SPC) mode. The RHR system will transfer the heat to the RHR emergency
service water system. The RHR system also is used for LPCI and containment spray
functions.

4.1.5 Electrical Distribution

Many safe shutdown equipment items require electrical power in order to perform their
function. Because the assumption is made that loss of offsite power occurs during safe i

I

shutdown, only equipment that is powered by the standby diesel generato s or batteries is
included in the SSEL The equipment listed in the SSEL is also espable of safely shutting
down the plant and maintaining safe shutdown if offsite power is not lost. The SSEL
includes the 4160 VAC,480 VAC, and 120 VAC (instrument air control) power
distribution systems. Also included are the 250 VDC and 125 VDC batteries and the
associated distribution system.
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4.1.6 Emercency Service Water

The Emergency Service Water (ESW) system provides cooling water to many other systems
in the plant. The ESW system has two emergency service water pumps which draw river
water from the pump house stilling basin. The river water is then strained and sent to
various cooling loads in the plant. Safe shutdown equipment that receives cooling water
from the ESW system includes the standby diesel generators, Core Spray and RHRSW
pump motor coolers, the control room HVAC chillers, RHR pump seal cooling, and
various other HVAC heat exchangers.

4.1.7 Residual Heat Removal Service Water

The Residual Heat Removal Service Water (RHRSW) system prcvides cooling water to
the RHR system heat exchangers. River water is drawn from the pump house stilling basin
by four RHR Service Water pumps and passes through the RHR heat exchangers. This
supports the decay heat removal function of the RHR system.

4.1.8 River Water Suoply

The River Water Supply (RWS) system supports the ESW and RHRSW systems by
providing river water to the pump house stilling basin. Four RWS pumps draw river water
from the plant intake structure and pump it to the pump house stilling basin.

4.1.9 Diesel Generator Support

There are several systems that provide support to the standby diesel generators. These

, include the air start system, fuel storage and handling system, lubricating system,
circulating water system, and scavenging and exhaust system. Equipment items related to
these support functions that are mounted directly on the diesel generator skid are not
included in the SSEL because they can be evaluated along with the diesel itself using the
" Rule-of the-Box" as described in the GIP. Supporting equipment that is not mounted

directly on the diesel skid is listed separately in the SSEL

4.1.10 Control Room HVAC

The control room HVAC system is a supporting system for the other safe shutdown systems
because it prevents the control room area from becoming excessively warm, which could
have an adverse effect on the performance of both operators and electronics. The two
control room air-conditioning units are supplied with water from the control building
chillers. Because the control room air-conditioning units are pneumatically controlled, the
heating and ventilation instrument air compressors are also included in the SSEL. Also
included in the SSEL are the three battery room exhaust fans, which exhaust heat and

prevent possible buildup of hydrogen from the battery rooms on the first floor of the
control building.
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4.1.11 Other HVAC

Some SSEL items require cooling to ensure that they can perform their safe shutdown
function. For this reason several HVAC units have been included in the SSEL where
necessary to support safe shutdown. HVAC systems included in the SSEL are intake
structure ventilation, pump house ventilation, RHR and Core Spray room HVAC, and
standby diesel room ventilation.

4.1.12 Fmernency Linhtina

Lighting panels are included in the SSEL to provide lighting to the control room if there is
a loss of offsite power during safe shutdown.

4.2 RELAY REVIEW SAFE SHUTDOWN EQUIPMENT LIST

'Ihe Safe Shutdown Equipment List (SSEL) contains the plant equipment necessary to
achieve and maintain safe shutdown under the USI A-46 governing assumptions and
ground rules for identifying equipment. The SSEL is a composite list of both mechanical
and electrical equipment. Not all of the equipment items included on the SSEL are
affected by relays or other contact devices. As a result, only a subset of the SSEL
components require a USI A-46 relay functionality review.

The SSEL equipment items requiring a relay review are those items which are electrically
powered or controlled and:

1. Must operate or change state to accomplish a safe shutdown function (active
equipment); or

2. Do not need to operate to accomplish safe shutdown (passive equipment) but i

whose inadvertent operation due to relay chatter could adversely affect the
'

accomplishment of safe shutdown.

Table 4-1 lists the SSEL equipment items requiring a relay review for DAEC. Table 4-1
was derived from the SSEL which is documented in the DAEC USI A-46 Seismic
Evaluation Report. The items listed in Table 4-1 are sorted by equipment Mark Number.
There are 287 equipment items listed in Table 4-1. The relay evaluation of each of these
items is contained in Section 5 of this report.

i

Table 4-2 through 4-4 provide additional information which clarifies the information
contained in Table 4-1 and makes it easier to use. Table 4-2 defines each of the column
headings found in Table 4-1 and describes the informational content which can be found
under each column of the SSEL Table 4-3 defines the notes to the SSEL Table 4-4 !

defines the abbreviations used in Table 4-1 for system identifiers.
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Page lie.13 * SUANE AAleLD IMRGY CENTER sert Criterla: ID thsher
~

/ 04/19/95 / 15:58:14Table 4-1 Data Base File Itame/Date/ flee: DAEC El.teF

Report Date/Tlee: 04-21-95 / 0*:49:52 SAFE $ NUT 00MN EqulPIENT List (55EL) Filter Criteria: (Eval. Type CONIAIN5 *t')
Selay Review itees Program file Hume & Versten: 5508 2.2

f4tilMiff 10CAfl0N --> <-IF. ST. --> PWER 5tMWilig $YS. t[q's INitetoggECileN5 RtG.
llE IqulP SYSTDt/EOUIMNT

<

10. TRAIN CLASS MAN W. OESCRlritan Ibg. No./Bew./Isme sulleing F tr.tiv. to. er Rom /Cel. Soti lett5 Iternel testred tip7 mm. IB./REV. 4 StrPottlE Opr0ENIS 155UE

(1) (2) (3) (4) (5) (6) (7) (e) . A) (10) (11) (12) (13) (14) (15) (16) (17)

3162C OPI 005 SV2259 IIPCl/trCI TWellE RDelE illP KCH4122/32/A5 RS 724 IrCl ROM St 15 Alt VDIT WS - LI545925. Ll545920 Al

VALE

58 - Elli Alt MS BENil21<N> 1023. 1813 Al

2007 2 Det SV4400 5tV/5tv PILOT MVE McN4114/45/E5 Ilf 775 -

APEB-521-18

2005 2 est $v4401 StV/5tV PILOT MW K004114/45/E4 5tf 775 -- 58 - WNT Alt W5 NNtl21<N> 1923. 1013 Al
APEB-521-le

WNT AIR W5 NCN-fl21<N> 1023. 1913 Al

2009 1 Ost 5V4402 StV/5tf PILOT VnLW MCN4114/45/'IE 8tf 775 - 52 -

APES-821-18

20 3 2 005 $V4405 9V/5tv PILOT WW N014114/45/D4 att 775 - 54 - VHIT Alt MS MCN E121<N> 1923. 1013 Al
APEB-521-IS

3R - WIIT Alt W5 NCN-t121*N> 1823. 1913 Al

2011 1 000 SV4406 SEV/5tV PitDi WW OEOldil4/45/E6 W 775 -
APEG-821-le

2012 1 em $V4407 StV/5tV PILOT WW M ul4114/45/E4 Ilf 775 - 58 - WIIT AIR VES N00E121<N> 1823. 1813 Al
APEB-521-14

Al

3e09 1 GEB SV4412A IESAt51V E 50LDel0 Mul4114/45/G3 8ti 757 G7.1 (CV4412) I 13 Alt VDIT GIF NCN (122<ll> -

APES-A71-403

t13 1 008 $V4412e IE5At51V E $0LDetB KCN4tl4/45/G3 8tf 757 G7.1 (CV4412) a 13 Alt VDit GIF NCN E122<ll> ~ Als
ArtB-A71-903

Al

3033 2 Set 5V44134 IISAt51V E SOLDelo Kul4tl4/45/T2 80 757 N7.3 (CV4413) I 13 Alt VDIT GIF Mul-(122cll> -

ArtB-A71-003

3037 2 Set $V4413B IESAESIV DC SotDeID SE054114/45/F2 ES 757 N7.1 (CV4413) R 13 All VDff GIF KCN-E122<ll> - All
APES-All-803

3010 1 ON SV4415A It5At519 E 50LDel8 K ul4114/45/G3 Rf 757 57.1 (CV4415) I 13 Alt VDit GIP KCN-[122<ll> -- Al
APES-All-853

3014 1 088 SV44158 IEEME5tv tC 50LDele NCN4114/45/G3 af 757 G7.3 (CV4415) I 13 Alt VDK CIP Mul-llff<ll> -- Alt
APEG-A71-403

3834 2 est 5V4416A DE5AtsIV E SOLDelB Kul4114/45/T2 IS 757 N7.1(CM486) I 13 All M GN ~ U

.

30 3 2 018 5V44148 IEEAt51V E SOLDIDIO MCN 4ttl4/e5/F2 RB 757 N7.1 (CV4416) t 13 Alt VOR GIF SECN-E122<ll> ~ Alt
ArtB-A71-801

|
3011 1 OIS Sv4410A IEEME5!V E 50LDC10 KCN 4ttl4/45/G3 Nf 757 G8.3 (CV4414) I 13 Alt VDIT GIP NtN-E122sll> - Al

APES-A71-003

All
E15 1 Set SV441M IE5At51V K $0LDelp MOI 4114/45/G3 lbf 757 58.1 (CV4418) I 13 Alt Vtit GIP titN-[122<ll> -

APES-All-es3

3035 2 MB SV44194 IE5At51V E SOLDOIO N014114/45/F2 RB 757 15 (CV4419) I 13 Alt VDIT GIP Kul-ft22<lls -- Al
APES-A71-881

f

- --
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Table 4-2 |

Definition of Column Headings For |
Safe Shutdown Equipment List j

-

Heading Description of Contents ;

(1). Line No. This column contains a four- or five-digit record
number. Note that because some items were deleted
during production of the list, the record numbers are

!not always sequential.

(2) Train This column contains one of the following " train"
numbers which serves to group components required to 3

complete the path for the safe shutdown function:

Train 1; can be considered the primary train.1 =

'

Train 2; can be considered the secondary, or2 =

redundant, train. --

Optional equipment; can be used as aOPT =

backup to similar equipment in Trains 1 or 2.
,

(3) Equipment Class This column contains a number between 0 and 23 or the
letter "R". The number corresponds to the major .

equipment class, assigned in the GIP, which corresponds
to the equipment categories included in the seismic
experience database. Equipment Class 23 is the IPEEE
designation for NSSS equipment. The "R" equipment
class is used to identify inherently rugged equipment for
which USI A-46 verification of seismic adequacy is not
needed.

(4) Mark No. This column contains the DAEC equipment ID number,
a plant-specific unique identifier as contained in the :
CHAMPS database or drawings used to prepare the
SSEL For some components, an equipment ID number
could not be readily determined from the P&ID. In
these cases, a unique identifier, indicated by an
asterisk (*), was assigned to the component.

(5) System / This column contains an abbreviation for the system in
Equipment which the item of equipment is a part. A slash (/)
Description separates the system designation from a description of

the equipment. ;

;

Page 1 of 3
;
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Table 4 2 (Continued) i

Definition of Column Headings For
Safe Shutdown Equipment List |

i

Heading Description of Contents j

.

(6) Drawing No./ This column contains the P&ID number (and sheet) |
Revision / Zone which identi5es the equipment desenhd by the i

database record. The second entry is the revision of the
drawing used in developing the SSEL When included, ,

the zone where the equipment is identi5ed on the |
drawing is indicated with a letter (row) and a number !
(column).

(7) Building This column identi5es the DAEC building where the
equipment is located.

(8) Floor Elevation This column contains the elevation of the building floor
from which the equipment can be seen. This informa-
tion was obtained from the CHAMPS database.

(9) _ Room or This column identi5es the room or nearest building
Row / Column row / column intersection to where the equipment is

located. In cases where the equipment is located on a
cabinet or panel, the cabinet or panel ID number is !

entered in parentheses (e.g., (1C003)). This information
was obtained from the CHAMPS database.

(10) Sort This column assists in manipulating the database. This
Seld contains any one of the following four options: |

- - No seismic or relay review needed, "S" - Seismic""

review only, "R" - Relay review only, "SR" - Seismic and
relay review needed.

(11) Notes This column may contain a number which identifies a
note (applicable to the equipment) found in the notes
section of this report.

(12) Normal State This column identifies the normal state of the
equipment during normal operation of the plant (e.g.,
OPEN, CLOSED, or OP/CL for valves; OFF or

,

'

RUNNING for pumps, etc.).,

(13) Desired State This column identifies the desired state of the
equipment required for the safe shutdown function.

,

1

l
:

Page 2 of 3 I
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!Table 4-2 (Continued)

Definition of Column Headings For
Safe Shutdown Equipment List

,

Heading Description of Contents ;

(14) Power Reg'd? This column identifies whether electrical control or
operating power is needed to achieve or maintain the

!

desired state of the equipment. This field contains any
one of the following three options: "NO" - Power not
required, "YES" - electrical power required, " GIP" -
control power required. The criteria used to determine
whether power is required can be found in Appendix A
of the GIP. |

(15) Supporting When included, this column contains the electrical

System Drawing drawing (or P&ID for AOVs) which identifies the
No./ Revision operating and control power sources and the

corresponding drawing revision used in developing the
SSEL

(16) Required When included, this column contains the supporting .

Interconnections equipment (by equipment ID number) needed by the |
and Supporting equipment described in this database record for it to :

Components perform its safe shutdown function. Supporting or
associated components required to achieve safe
shutdown have a separate database record.

.

(17) Regulatory Issue This column identifies which regulatory issues (s) the

item is included to address. A combination of the
following three letters was used: "A" - A-46, "I" -
IPEEE, and "R" - RG 1.97.

+.

Page 3 of 3
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Table 4-3
;

:
'De5nition of Notes For

Safe Shutdown Equipment List
i

Note Description

01. CRD Scram valves CV1849 and CV1850 cannot be isolated. As such,
;

valves downstream of the scram valves have been added to the SSEL to
'

ensure isolation.

02. The drywell cooling system is a closed loop piping system in the drywell.
The valves in this system (CV5704A and CV5704B) do not require, by
design, redundant valves to satisfy the containment isolation function for
seismic IPEEE.

03. SRV tail pipe vacuum breakers PSV4439A though F are expected to open
following the initial transient. There is no backup should one of the
breakers fail in the open position. In this case, containment spray would
be used to limit drywell pressure.

04. This item is an enclosure that contains essential relays.

05. . This item is also listed in another part of the SSEL This record will
appear in a seismic review sort of the SSEL

06. This item is also listed in another part of the SSEL This record will DQ1
appear in a seismic review sort of the SSEL

07. This cabinet or instrument rack is listed in another part of the SSEL (line
numbers 8600 - 8699). Its seismic review requirements are shown there.

08. Motor control center 1B37 contains essential relays but does not require
electric power to perform its safe shutdown function. Therefore no relay
review is required.

09. Valves SVi%3, SV2033, MOl%7, and MO2036 do not need a relay
review because they have been abandoned in place and disconnected :

electrically.

10. This note number is not used.

11. This Regulatory Guide 1.97 item could not be found in the CHAMPS
database.

Page 1 of 2
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Table 4-3 (Continued)

De6nition of Notes For |

Safe Shutdown Equipment List

Note Description

12. This equipment is not required to function in order to achieve safe
shutdown; however, it is no.1 isolated from a safe shutdown support |

system. This equipment should therefore be examined to ensure that the
I

system's pressure / inventory integrity will be maintained.

13. He " Rule-Of-The-Box" has been applied to this item of equipment. The
host item for this item is listed in the "Rm or Row / col" column (column
9) in parentheses.

14. This item of equipment has been established to be installed on an
instrument rack, cabinet, or panel from a P&ID drawing. The instrument
rack, cabinet, or panel is listed in the "Rm or Row / Col." column (column
9) in parentheses.

15. This item is on the SSEL as part of an automatic trip of the HPCI, RCIC,
~

or Feedwater systems. This automatic trip is in addition to the manual '

trips of these systems contained in the SSEL to satisfy USI A-46, so a
backup train for this item is not required.

16. This equipment has lateral restraints and does not require further seismic
evaluation.

17. This equipment item is considered to be inherently rugged and does not
require a seismic evaluation.

18. This optional equipment item is included on the SSEL to supplement the
|control room HVAC system by providing ventilation with outside air.

This equipment has been designated to receive a seismic evaluation,
however, no relay evaluations have been specified because the equipment
could remain out of service for an extended period and operator action to ,

reset any malfunctioning relays is acceptable. Similarly, redundancy and |

onsite power has not been required for this optional equipment.

19. This optional equipment item is included on the SSEL to enhance control
room habitability by providing overhead lighting in the control room.

i

I

l

l
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Table 4-4

Definition of Safe Shutdown Equipment List
System Identifiers

SSEL System ID Description

120VAC 120 Volt AC Instrument Power System

125VDC 125 Volt DC Power Distnbution System

250VDC 250 Volt DC Power Distntution System

4160VAC 4160 Volt AC Power Distribution System

480VAC 480 Volt AC Power Distribution System

CAC Containment Atmosphere Control

CNT Pnmary Containment
~

CRD CRD Electric-

CRHVAC Control Room HVAC

CRL Control Room Lighting

CS Low Pressure Core Spray

DGS Diesel Generator System -

ESW Emergency Service Water System

HPCI High Preuure Coolant Injection

HVAC Heating, Ventilation & Air Conditioning

HVIA HVAC Instrument Air

IAC Instrument AC Control Power
lMS Main Steam

MSIV Main Steam Isolation Valves

RCIC Reactor Core Isolation Cooling

RCS Reactor Coolant System

RHR Residual Heat Removal System

RHRSW RHR Service Water System

RVI Reactor Vessel Instrumentation
l

Page 1 of 2 ;
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Table 4-4 (Continued)

Definition of Safe Shutdown Equipment List
System Identifiers

.

SSEL System ID Description

RWCU Reactor Water Cleanup System

RWS River Water Supply System

SBDG Standby Diesel Generator

SRV Safety Relief Valve

TIP Traversing Incore Probe

:

.

|

i
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. _ -_



.. - - . - . . . . - - - . - . .-. . .
,

l

l

I
'

l

Table 4-5 |

!

Definition of Line Number Organization of i
Safe Shutdown Equipment List

I

Line Number Safe Shutdown System ,

1001 - 1999 Reactivity Control (Control Rod Drive System).

2001 - 2999 Pressure Control (Safety Relief Valves).

3001 - 3999 Inventory Control (MSIVs, Core Spray System). )
4001 - 4999 Decay Heat Removal (Residual Heat Removal System).

5001 - 5999 Containment Isolation (IPEEE only).

6001 - 6999 Standby Diesel Generators and Electrical Distribution
Systems.

8001 - 8099 Emergency Service Water System. |
|

8101 - 8199 RHR Service Water System.

8201 - 8299 River Water System.

8301 - 8399 Standy Diesel Generator Support System.

8401 - 8499 Control Room HVAC System. |
'

8501 - 8599 Other HVAC Systems.

8601 - 8699 Control Panels, Control Cabinets, and Instrumentation
Racks. J

8701 - 8799 Emergency Lighting System.
I9001 - 9999 Regulatory Guide 1.97 Category 1 Equipment. i

l
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Section 5

SEISMIC DEMAND

This section summarizes the relay seismic capacity versus demand comparisons for the
essential relay types at DAEC. The evaluation methodology is in accordance with the USI
A-46 relay evaluation procedure which is detailed in EPRI NP-7148 (Reference 7) and

summarized in Section 6 of the GIP (Reference 3).

5.1 DESIGN BASIS EARTHQUAKE

The USI A-46 program uses the design basis earthquake (DBE) as input. The DBE for
DAEC has a ground response spectrum with a peak horizontal ground acceleration of
0.12 g. The operating basis earthquake (OBE) ground motion response spectrum is equal
to one-half the DBE spectrum.

5.2 EFFECTIVE GRADE
,

The effective grade is defined as the average elevation of the ground surrounding a
building along its perimeter. The effective grades for DAEC structures were established in
accordance with Section II.4.2.3 of the GIP (Reference 3). The following summarizes the
effective grades for the structures ofinterest at DAEC:

Structure Effective Grade (ft)

Reactor Building 751.6

Pump House 757.5

Intake Structure 739.8

Turbine Building 753.4

Control Building 757.5

5.3 SSRAP BOUNDING SPECTRA

In order to compare the potential seismic performance of equipment at a given nuclear
power plant with the actual earthquake performance of similar equipment in the SQUG
database facilities, the Senior Seismic Review and Advisory Panel (SSRAP) developed a
generic Seismic Motion Bounding Spectrum. The SSRAP Bounding Spectrum represents
approximately two-thirds of the estimated average free-field ground motion to which the
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database equipment was actually exposed at earthquake sites with estimated peak ground
accelerations in excess of about 0.4 g (Reference 2).

The DBE response spectrum for DAEC was compared to the SSRAP Bounding Spectrum.
The comparison shows that the DBE for DAEC is bounded by the SSRAP Bounding
Spectrum.

I
5.4 FLOOR RESPONSE SPECTRA i

The DAEC in-structure floor response spectra applicable to the USI A-46 evaluations were
submitted to the NRC staff by IELP in response to Supplement 1 to Generic Letter 87-02
(Reference 5). These spectra provide values of Peak Spectral Acceleration (PSA) and
Zero Period Acceleration (ZPA) for various elevations where enclosures containing ,

i essential relays are located. The spectra contained in Reference 5 are the floor response to l
l

an OBE. The in-structure response spectra values for the DBE are two times the OBE
'

spectra values.
.

Table 5-1 lists values of PSA and ZPA for the DBE Door response at various elevations
where enclosures containing essential relays are located. These values are for five percent'

damping and were derived from the spectra contained in Reference 5. The values listed in
Table 5-1 represent the highest borizontal acceleration in the 4-16 Hz region for the PSA-

and 33 Hz and above region for the ZPA.

Some of the spectra contained in Reference 5 have a maximum damping of two percent.
The values of PSA and ZPA listed in Table 5-1 were converted to five percent damping
values using the methods for scaling spectral accelerations at one damping level to
equivalent spectral acceleration at a different damping level provided in Section II.4.4.3 of
the GIP.

5.5 CAPACITYVERSUS DEMAND SCREENING APPROACHES

Level 1 Screening

The Ixvel 1 screening approach, defined in EPRI NP-7148-SL and Section 11.6.4.2 of the
GIP, is an option for high capacity relays at DAEC because the SSE spectrum is bounded
by the SSRAP Bounding Spectrum. The I2 vel 1 screening approach is applicable only for
essential relays installed at 40 feet above effective grade or below that elevation. Essential
relays installed at these elevations are considered seismically adequate, provided one of the
following is true:

1. The relay has a PSA capacity of 5g or higher and is mounted in an adequately
anchored, conventional motor control center (MCC) or other similar enclosure;
or

5-2
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2. The relay has a PSA capacity of 8g or higher and is mounted in an adequately
anchored, conventional switchgear enclosure, vertical control panel, bench board
control panel, or other similar type of enclosure.

The relay evaluation assumes that such enclosures are adequately anchored, because the
GIP requires a seismic walkdown, including an anchorage evaluation, of all enclosures
containing essential relays. Therefore, the adequacy of the anchorage for these enclosures
will be verified by the seismic capability engineers during the seismic walkdown and if
found to be inadequate, it will be addressed as an outlier.

I2 vel 2 Screening

The Level 2 screening approach, defined in EPRI NP-7148-SL and Section II.6.4.2 of the
GIP involves establishing an in-cabinet seismic demand and comparing it to the seismic
capacity of a specific relay type. Essential relays are seismically adequate if the seismic
capacity of the relay exceeds the seismic demand.

There are two methods for using the Level 2 screening approach. The first method is
based on the DBE ground response spectrum. The second method is based on the in-
structure or floor response spectra (IRS) discussed, previously. The following describes the
requirements for each method:

1. Method 1 - Ground Response Spectrum
>

The applicable seismic demand at the floor for contact devices installed in
enclosures with a natural frequency of 8 Hz or greater and located at 40 feet
above effective grade or below that elevation is given below. This is the
applicable floor demand for comparisons of GERS data for equipment such as-

metal-clad circuit breakers found in switchgear and motor starter contactors
found in MCCs.

Method 1 Floor Demand = DBE x 1.5 x 1.5
|

The in-cabinet seismic demand for contact devices installed in enclosures with a
natural frequency of 8Hz or greater and located at 40 feet above effective grade

.

or below that elevation is given by:
i

Meihod 1 Cab Demand = Floor Demand x AF = DBE x 1.5 x 1.5 x AF

where: AF is the cabinet amplification factor.

Appendix I of EPRI NP-7148-SL provides guidelines for categorizing enclosures containing
essential relays and defines an effective in-cabinet amplification factor for each category of
enclosure. The following summarizes the generic in-cabinet

5-3
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amplification factors defined in Appendix I of EPRI NP-7148-SL These factors were used
to establish in-cabinet seismic demands for comparison with GERS data where cabinet
specific response data are not available:

. AF = 7 for switchgear enclosures;

. . AF = 4.5 for benchboards and control panels;

e AF = 3 for motor control centers.

2. Method 2 - Floor Response Specu'a

For contact devices installed in enclosures where the natural frequency is
unknown or less than 8Hz, or is located at elevations which are more than 40 feet |
above effective grade, the seismic demand at the floor is given by the applicable
in-structure or floor response spectrum and the in-cabinet seismic demand is

i

given by:

Method 2 Floor Demand = IRS x FS

| Method 2 Cab Demand = IRS x FS x AF
_

where: FS - is a factor of safety to account for uncertainties in the in-
structure response spectra.

,

I AF - is the cabinet amplification factor.

For DAEC the in-structure response spectra are considered conservative design
spectra. Therefore, FS = 1.0.

Ixvel 3 Screening

| The level 3 screening approach, defined in EPRI NP-7148-SL and Section II.6.4.2 of the
| GIP, is the same as the Level 2 screening approach except that instead of using a generic

in-cabinet amplification factor, a cabinet specific amplification factor is used. Essential
relays are seismically adequate if the seismic capacity of the relay exceeds the seismic
demand.

I
12 vel 4 Screening

The level 4 screening approach, defined in EPRI NP-7148-SL and Section II.6.4.2 of the
GIP, involves use of formal seismic qualification methods specified in NRC-approved
IEEE standards (e.g., IEEE 344-1975, -1987).

5-4
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5.6 ESSENTIAL RELAY ENCLOSURES

Table 5-2 contains a list of enclosures which contain USI A-46 essential relays at DAEC.

The table indicates the PSA and ZPA seismic demands (floor and in-cabinet) which are
applicable to seismic adequacy determinations for contact devices found in these
enclosures. The floor demands listed in Table 5-2 were obtained from the in-structure or
floor response spectra. The in-cabinet demands were established based on the
amplification factors listed in Table 5-2 or, in the case of the main control room cabinets
(CB786) and the diesel generator guage boards (IC093 and IC094), a calculation of the in-
cabinet response spectrum.

The instrument racks in the Reactor Building have an amplification factor of unity for !
frequencies below 10 Hz. For frequencies between 10-33 Hz, the instrument racks have an i
amplification factor of 2.5 (Reference 12). For the sake of conservatism, an amplification
factor of 2.5 is used in Table 5-2.

|

|

|

J

l
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Table 5-1

Design Basis Earthquake Floor Response Spectra PSA and ZPA

Location Elevation (ft) PSA (g)* ZPA (g)*

Reactor Building 757 0.35 0.15

Reactor Building 786 0.90 0.15

Reactor Building 812 1.05 0.18

Turbine Building 757 1.63 0.38

Control Building 757 1.18 0.15

Control Building 786 1.38 0.18

Intake Structure 767 1.47 0.24

Values are for 5% damping; conversion from 2% damping values, where necessary,*

was done in accordance with equations provided in GIP. Values are twice those
from the spectra (Reference 5) since the spectra are for the OBE. See Section 5.4

| of text.

|

|
|

|

|

5-6



Table 5-2

Seismic Demands for Enclosures Containing Essential Relays

; Heer Desmand in-Cabinet Deusand

| Panel Desalption Bide. Bev. AsmplI8 cation
'

Fader FSA (g) ZPA(g) PSA(g) ZPA (g)

1A3 4160 VAC Essential Switchgear CB 757 7 1.18 0.15 83 1.05

1A4 4160 VAC EssentialSwitchgear CB 757 7 1.18 0.15 8.3 1.05

1B03 Control Building 480 VACload Center CB 757 - 1.18 0.15 - -

1904 Control Building 480 VACload Center CB 757 - 1.18 0.15 - -

1B09 Intake Structure 480 VAC Lead Center IS 767 - 1.47 0.24 - -

IB20 Intake Structure 480 VACload Center IS 767 - 1.47 0.24 - -

1B32 Control Building 480 VAC Essential MCC CB 757 - 1.18 0.15 - -

IB34 Reactor Building 480 VAC MCC RB 786 3 0.9 0.15 2.7 0.45

IB34A Reactor Building 480 VAC Motor Control Center RB 786 3 0.9 0.15 2.7 0.45

IB37 Reactor Bilding 480 VAC MCC RB 786 - 0.9 0.15 - -

IB42 control Building 480 VAC MCC CB 757 - 1.18 0.15 - -

IB44 Reactor Building 480 VAC MCC RB 757 - 035 0.15 - -

IB44A Reactor Building 480 VAC Motor Control Center RB 757 - 035 0.15 - -

10003 RB & DW Coohng & Isolation Control Panel CB 786 - - - 2.24 0.66

1006 Feedwater And Condensate Control Panel CB 786 - - - 2.24 0.66

1 0 08 Generator and Auxiliary Power Panel CB 786 - - - 2.24 0.66

10015 Oan A Primary Isol & Rx Protection Vertical Brd CB 786 - - - 2.24 0.66

10017 Chan B Primary 1 sol & Rx Protection Vertical Brd CB 786 - - - 2.24 0.66

10031 lbrbine Generator Relay Panel CB 786 - - [- 2.24 0.66

Page I cd3
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Table 5-2 (Continued)

Seismic Demands for Enclosure Containing Essential Relays

Maar Demand inn Demand
Panel C-- :,__ Bldg. Dev. PA

Facter PSA(g) ZPA(g) PSA(g) ZPA(g)

IG32 Div I RilR, Core Spray, & Auto Blowdown Relay Panel CB 786 - - - 2.24 0.66 ;

IG33 Divil PHR, Core Spray, & Auto Blowdown Relay Pane! CB '.36 - - - 2.24 0.66
,

.

IG41 Inboard Pri Cutent Isol Valve Relay Panel CB 786 - - - 2.24 0.66 [

10042 Outboard Pri Catent Isol Valve Relay Panel CB 786 - - - 2.24 0.66 ;

1G43 Division I Core Spray Relay Vertical Board CB 786 - - - 2.24 0.66 j
!

1G44 Division II Core Spray Relay Vertical Board CB 786 - - - 2.24 0.66 L

10045 Auto Blowdown Relay Vertical Board CB 786 - - - 2.24 0.66

IG55 RPS Rx Vessellevel And Press Instrument Panel RB 757 2.5 035 0.15 0.88 038 {
t

!
10056 RPS Rx Vessellevel And Press Instrument Panel RB 786 23 0A5 0.15 2.1 038

?,

IG57 Rx Recirc Pump IP-20I A Instrument Rock RB 738 23 035 0.15 0A8 038

IG58 Rx Recire Pump IP-201B Instrument Rack RB 739 2.5 035 0.15 0A8 038
i

1C093 SBDO 1G-31 Gauge Board M 757 - 1.63 033 4.45 137 f

i

1G94 SBDG IG-21 Gauge Board M 757 - 1.63 033 4.45 137 j

IC121 Jet Pumplestrument Rack RB 757 2.5 035 0.15 0A8 038

1C122 RB Instrument Rack RB 757 2.5 035 0.15 OAS 038 ,

1C126 Main Steam Instrument Rack RB 757 23 035 0.15 0.88 038 ;

fIC129A RIIRimp Alastrun'ent Rack RB 718 2.5 035 0.15 0.88 038
f

IC129B RHRImp B Instrument Rack RB 718 23 035 0.15 0A8 038 !
i

IC351 Essential Bus I A3 Degraded Vohage Detector CB 757 4.5 1.18 0.15 531 0.68 ;

Page 2 of 3 ;
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Table 5-2 (Continued) ,

Seismic Demands for Enclosure Containing Essential Relays

|

Heer Dennand In-Cableet Demiand

Panet Descripalor Bldg. Dev. Amylification
Facter PSA (g) ZPA (3) PSA (g) ZPA (g)

1C352 Essential Bus 1 A4 Degraded Voltage Detector CB 757 4.5 1.18 0.15 531 0.68
1

1C422B Remote Shutdown Fuse Panel RB 757 4.5 035 0.15 1.58 0.6d

ID14 RCICSptem 125 VDC MCC RB 786 - 0.85 0.15 - -

1D15 120 Volt Instrument AC Power Supply CB 757 - 1.18 0.15 - -

1D25 120 Volt Instrument AC Power Supply CB 757 - 1.18 0.15 - -

1D41 IIPCI Syster 250 VDC MCC RB 757 - 035 0.15 - -

1D42 Reactor Building 250 VDC MCC RB 757 - 035 0.15 - -

IN305 Chiller IV-CII-1 A Star-Delta Imcal Starter RB 812 3 1.05 0.18 3.15 0.54

IN405 Chiller IV-CIl-1B Star-Deha local Starter RB 812 3 1.05 0.18 3.15 0.54

1Y004 RegulatingTransformer CB 757 - 1.18 0.15 - -

1YO22 1Y002 To 1YO23 Automatic Transfer Switch CB 757 3 1.18 0.15 3.54 0.45
[

1Y1A RegulatingTransformer CB 757 - 1.18 0.15 - -

|
~

1Y2A RegulatingTransformer CB 757 - 1.18 0.15 - -

L

Notes:

1. In-cabinet demands established based on amplification factor or calculated response spectrum. ,

| 2. Enclosures without in-cabinet demands required compensons of capedty versus Door demand only (e.g. switchgear or MT GERs) ,
'

3. Double-dash indiates data not required.

i

|
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Section 6 )
|

RELAY SCREENING AND EVALUATION

i

)

1

This section documents the relay screening and evaluations for each of the SSEL relay
review equipment items listed in Table 4-1 of this report. The evaluation approaches are i
consistent with the relay screening and evaluations criteria found in EPRI Report NP-7148- l

SL, the GIP, and the NRC SSER on the GIP. The information provided for the relay
evaluation results is consistent with the documentation requirements of Section II.9 of the
GIP (Reference 3). Section 6.1 below, discusses evaluation approaches used for general
classes of equipment. Section 6.2 documents the results of the relay screening and

,

evaluations. I

6.1 COMMON EQUIPMENT AND CONTACT GROUPS

There are several types of equipment and contact groups which occur repeatedly in the
control circuits associated with safe shutdown components at DAEC. The following
subsections discuss these devices and indicate the manner in which the contacts associated
with each were addressed during the relay screening and evaluation process.

6.1.1 Contacts Affecting Alarms

Throughout the control logic circuits for components in the DAEC safe shutdown systems I

there are contacts that feed the control room alarm system. These contacts are from
switches, limit switches and various types of relays. The closure of one of these contacts
leads to an alarm in the control room. Some of these contacts could chatter during a
seismic event.

|
1

The DAEC alarm system is described in the DAEC System Description I-14 titled,
" Annunciation System." The alarm system provides the capability to Acknowledge alarms
and to Test the system. The Acknowledge and Test functions are accomplished via
pushbuttons. There are sets of these two pushbuttons on each panel that has annunciators. |

|

When the alarm system is in its normal state, the field contacts are in their normal position,
be it open or closed, and the flasher control logic and sound control logic are in the reset
state. When the field contacts go to the off-normal state, an input signal to the input logic
sets the sound control and flasher control logic, and enables the lamp driver. This results
in producing an alarm (sound #1) and causing the lamp to flash at a fast rate. By
depressing the Acknowledge pushbutton, the alarm is silenced and the light remains on |
steady. When the off-normal condition clears, the output logic inputs the ringback logic,

6-1
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which re-enables the sound control logic activating an alarm (sound #2) and causing the
flasher control logic to again alternate between the set and reset state, flashing the lamp at
a slow rate. Depressing the Acknowledge pushbutton resets the logic, returns the lamp to
off and silences the alarm.

A simpler version of the above circuitry is used in some annunciator panels. The circuit
works the same, with one exception; when the off-normal condition clears the lamp goes
out and the alarm is not reactivated. This type of circuitry resets itself automatically, with
no operator notification of a returned to normal condition.

. . . . . . -

During a seismic event there will likely be spurious actuation of alarms both in safe
shutdown system equipment and in systems not essential to the safe shutdown process. For
example, water level alarms in various tanks throughout the plant may actuate because of .

sloshing of the fluid. Vibration alarms on rotating equipment may also actuate. This will ,

produce alarms that will come .up on the main control board and may remain for the short
period during the strong earthquake motion.

After the strong ground motion is over, and the possible alarm contact chattering or the
acal event such as water sloshing has stopped, the alarm input will be in a cleared state.
A.:cordingly, the spurious alarms will be cleared the next time the operator pushes the
Acknowledge button in the normal course of activities for handling the reactor shutdown

7

dnd stabilizing the plant. Since the strong ground motion is not expected to last more than
one minute, any alarms that come in during this period will be part of many other valid
alarms resulting from a reactor trip and the likely loss of off-site power.
During the first minute of the event, the operators will be busy confirming a reactor trip, i

associated shutdown functions and other key confirmations associated with a loss of off-site '

power along with the turbine and reactor trip. The presence of some spurious alarms along
the large number of other valid alarms will not impact the operators' actions during the

*

first minute of their response to the reactor trip and loss of off-site power. If the
earthquake is minor and off-site power is not lost, the plant will be in a relatively normal
state since reactor trip and turbine trip will likely not have occurred. In this case, the
operators will be faced with only a few alarms and a stable plant. These can be expected to j

be handled in a normal manner of operation. Accordingly, chatter of relay contacts and
,

other contacts feeding the alarm system is acceptable and the relays in these systems need )
not be seismically qualified. This conclusion is consistent with the guidance found in EPRI
NP-7148-SL (Reference 7).

l

6.1.2 Contacts Affectine Computer Points And Indicating Lights

Similar to alarm contacts, there are contacts throughout the control logic circuits for l

components in the DAEC safe shutdown systems that feed indicating lights and computer
points. These contacts are from switches, limit switches and various types of relays. The
closure of one of these contacts leads to a change in indicating light and/or computer point '

|

status. Some of these contacts could chatter during a seismic event. I
l
1
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Changes in status ofindicating lights and computer points do not, in general, require
operator acknowledgement. After the period of strong ground motion, indicating lights |
and computer points will return to normal operation. As with the alarm contacts, this is !

expected to occur within the first minute of the event. Therefore, spurious operation of
indicating lights and computer points caused by relay chatter and other spurious events
such as water sloshing may likely occur during the strong motion but will self correct before |

|their effect can be of consequence. Accordingly, chatter of relay contacts and other
contacts feeding indicating lights and computer points is acceptable and the relays in these
systems need not be seismically qualifled.

6.1.3 Limit Switch And Toraue Switch Contacts

The standard motor operated valves at DAEC use Limitorque operators. Valve sizes
range from a few to more than 20 inches. The stroke time for these valves is normally less
than one inch per second. Included in the motor operated valve is a set of limit switch (LS
or 33) contacts which consist of a rotary shaft with one set of contacts on a shaft and spring
clips making up the other half of the contacts. Actuation of a contact requires the rotary
shaft to turn 90 degrees. Due to this feature, these contacts are not prone to seismic
chatter. Also included with the motor operated valve is a torque switch with contacts (TS).
A torque switch is a mechanical device which is not prone to chatter.

6.1.4 Motor Control Centers

The standard AC motor control center is manufactured by Allis-Chalmers, while the
standard DC motor control center is manufactured by ITE. Each type of MCC includes
cubicles filled with a standard set of components. The MCC cubicles, which contain the
power control equipment for each device, include a molded case circuit breaker and
typically one or two Allis-Chalmers, or ITE, starters. A pair of starters are used for motor,

operated valves, and a single starter for small pump motors. The contactors have thermal
overloads to provide time overcurrent protection and mechanically linked auxiliary
contacts. The auxiliary contacts are spring loaded and are operated by the motion of the
contactor plunger. There are no other standard relays or devices which are susceptible to
contact chatter in the MCCs.

The relay evaluation screens MCC starter, overload and auxiliary contacts for seismic
adequacy via a capacity versus demand comparison. MCC GERS provide the seismic
capacity data. MCC GERS may be applied because the MCCs will be determined to be
structurally adequate using GERS or bounding spectra. If necessary, corrective actions will
be taken to make or demonstrate the MCCs structurally adequate.

6.1.5 Low Voltace Switchnear

The standard 480V low voltage switchgear at DAEC uses ITE K-line breakers (i.e., models
K225, K600, K1600 and K2000). The specific model depends on the size of the load
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supplied by the breaker. The K-line breakers are air circuit breakers which come in two
types. One type can be automatically / remotely operated through control logic circuits and-

the other type can only be operated manually at the switchgear.

The K-line breakers are stored energy devices in which springs are charged by an electric
motor (automatically operated breaker only) when control power is applied and there is no
close signal. If a close signal is present when the control power is applied, the springs will
not charge. Manually operated K-line breakers must have the closing springs charged 1

manually.

The K-line breakers have a set of mechanically operated auxiliary contacts (IJa, IJb, LS)
associated with the breaker. These are considered seismically adequate because they are
mechanically actuated. It also has a latch release coil (52X) which causes closing of the !
breaker, and a trip coil (TC) which causes the breaker to open.- K-line breakers have an
anti-pump or lockout relay contact (52Y), located on the breaker, which prevents the
closing circuit from closing the breaker more than one time unless the close contacts are
first released. Since the anti-pump relay (52Y) type does not appear on the low ruggedness
relay list of Reference (7), it is seismically adequate per GERS MVS/LVS. The MVS/LVS
GERS may be applied because the switchgear will be determined structurally adequate
using GERS or bounding spectra. If necessary, corrective actions will be taken to make or
demonstrate the switchgear structurally adequate.

6.1.6 Medium Voltace Switchnear

The standard 4160V medium voltage switchgear at DAEC uses GE Magne-Blast air circuit ;
'

breakers. The specific model depends on the size of the load supplied by the breaker. As
with the low voltage switchgear, the Magne-Blast circuit breakers are stored energy devices
in which springs are charged by an electric motor when control power is applied and there
is no close signal. If a close signal is present when the control power is applied, the springs
will not charge.

.

There are several type 52 limit switch contacts and auxiliary contacts included on the *

breaker. These are mechanically actuated and not prone to chatter. The breaker also
includes a 152Y anti-pump relay. At DAEC the anti-pump relay is a GE HMA type relay.
Since the anti-pump relay (52Y) type does not appear on the low ruggedness relay list of
Reference (7), it is seismically adequate per GERS MVS/LVS. The MVS/LVS GERS may
be applied because the switchgear will be determined structurally adequate using GERS or
bounding spectra. If necessary, corrective actions will be taken to make or demonstrate the
switchgear structurally adequate.

6.1.7 Essential Relav Tvoes

The essential relays identified during the USI A-46 relay review process for DAEC are
comprised of a number of relay types (i.e., unique manufacturer and part model numbers).

6-4
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The seismic adequacy of many of the essential relays associated with these device types was
demonstrated on the basis of a satisfactory seismic capacity versus seismic demand
comparison. Table 6-1 lists the seismic capacity used in the comparisons. The table ;

provides the PSA and ZPA for each applicable combination of contact arrangement / ;
device state, e.g., normally closed (NC) / energized (E). Table 6-1 also provides the
reference sources from which the capacity data were obtained.

The General Electric types HFA and HGA relays identified as essential relays have coil !
voltages of 120 Volts AC and 125 Volts DC, consistent with the applicability of the GERS |
data for these device types. In establishing the seismic capacity of the GE HFA and HGA i

essential relays, it was assumed that the adjustments for these devices are in accordance
with the standard factory setting. Based on telephone conversations with site Electrical ;

Maintenance personnel, it was concluded that this assumption is consistent with DAEC |

practice. |
|

For protective relays, the seismic capacity utilized in the evaluation is the device capacity m !

the non-operated normally open state, unless otherwise noted. This is considered the i
appropriate value applicable for this evaluation since the control circuit's action is j
completed as soon as the protective relays transition to the operated state. ]

,

Pressure and level switches mounted in racks in the reactor building at elevations 786,757, j.

738 and 716 are used by the Core Spray and RHR logic circuits. The seismic adequacy of
'

these devices was determined by performing seismic capacity versus demand comparisons.
,

1

The seismic demand for the pressure and level switches is the amplification factor of the |
instrument rack (less than 2.5 -- Reference 12 and Section 5.6) multiplied by the applicable i
floor response peak spectral acceleration (PSA) and zero-period acceleration (ZPA). For j
reactor building elevations less than 757 feet (i.e., the 738 and 716 foot elevations), the
floor response values of the 757-foot elevation were used for conservatism.

|

The seismic capacities of the pressure and level switches were developed from GE test data |
and from instrument GERS. The capacity data represents the maximum acceleration that
the device can withstand without malfunction at a frequency of 33 Hz. Below is a list of the
types and respective seismic capacities of the switches commonly found in the RHR and
Core Spray circuits.

:
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Switch Type Manufacturer and Model GE NEDO-10678
Capacity (g)

Pressure Switch Barksdale B2T 15

Pressure Switch __
Barksdale P1H 10

Pressure Level Switch Barton 288 15

Pressure Switch Barton 289 5

Pressure Switch Static O-Ring 12N 15

Pressure Switch Static O-Ring SN 15

Level Switch Yarway 4418C 8

GERS PS.5, Reference 9, justifies a capacity of 3.0g PSA for various instrument types.
Among the listed types are the Barksdale B2T and Barton 289 pressure switches. Since the
GE ZPA capacity levels for all of the above devices exceeds the PSA of the GERS
instrument data, the GERS capacity level of 3.0g PSA (1.2g ZPA) is used conservatively in
Tables 6-1 and 6-2.

The Yarway 4418C level switches are mounted on instrument racks 1C055 and 1C056,
which are located on Reactor Building elevations 757 feet and 786 feet, respectively.
General Electric report NEDO-10678 indicates that the seismic capacity of these devices is
1.0 g in the vertical direction. A separate evaluatiot of the capacity and demand was made
for the vertical acceleration of these devices.

Instrument Racks 1C055 and IC056 were seismically verified during plant walkdowns.
These racks are rigid in the vertical. It was determined that amplification of the vertical
floor response would not occur in these racks. The peak spectral accelerations in the
vertical direction for these racks was determined to be 0.23 g for IC055 and 0.60 g for
IC056. These demands are less than the 1.0 g vertical capacity for the Yarway switches. ]
Therefore these devices are considered seismically adequate in the vertical direction. The ;

comparison of capacity versus demand for the horizontal direction is addressed in Table '

6-2

6.2 RELAY EVALUATIONS ;

l

6.2.1 Relav Evaluations Results Tablg

The detailed relay screening and evaluation results for each component listed in the SSEL l
Relay Review Items Table 4-1 are documented in Table 6-2. The SSEL line number i

associated with each component mark number is provided in column one of Table 6-2.
This provides a means for cross referencing between the SSEL Relay Review Lists (Table
4-1) and the relay screening and evaluation results (Table 6-2). |
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.

For each component addressed by the relay review, the contacts or contact groups which
affect its operation or control are listed in Table 6-2 under the column heading
CONTACT ID. The Table 6-2 entries for contacts or contact groups are the device
designations listed on the elementary drawings; these are not unique device identifiers.
The entries under the heading - RELAY TYPE provide the manufacturers and model
numbers associated with the listed contacts or contact groups. The table entries under the

,

heading - CONTACT ARRANGEMENT, refer to the type of contacts (i.e., NO - normally
open, NC - normally closed, or ALL - NO and NC contacts) used in the evaluated control
circuits. The entries under the heading - STATE (i.e., E - energized, D - de-energized, or
ALL - E or D) refers to the normal condition for the relay coil (s), associated with the
contacts or contact groups listed, during a USI A-46 seismic event. The entries under the
PANEL, BLDG, and ELEV column headings refer to the enclosure where the contact or
contact group is located, and the building and plant elevation where the enclosure is
located, respectively.

Table 6-2 provides a screening disposition for each contact or contact group listed. The
dispositions are listed under the Table 6-2 column heading DISP. Different disposition
categories were used for Non-essential and Essential relays.

Nonessential relays are placed into one of the following disposition categories:

NV Contact or contact group is seismically adequate on the basis that it is not
vulnerable to chatter (e.g., mechanically-actuated contact or solid state
relay).

CA Contact or contact group is seismically adequate on the bases that chatter
is acceptable.

.

NA SSEL component is not affected by relays.

OA Chatter of contact or contact group is acceptable on the basis that
operator action is feasible.

Essential relays are placed into one of the four disposition categories listed below. Where
GERS were used as the screening disposition, Table 6 2 lists the PSA and ZPA associated
the device's seismic capacity and seismic demand. In the cases where switchgear (SWGR)
GERS or MCC GERS were used, the applicable seismic demand is the demand

established in Table 5-2 for the base of the enclosure (i.e. floor demand). In the cases
where Relay GERS were used, the applicable seismic demand is the in-cabinet demand
established in Table 5-2.

GERS Contact or contact group screened on the basis of a seismic
capacity versus demand comparison using Generic Equipment
Ruggedness Spectra data to establish the capacity of the device.

6-7
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.

LEVEL 1 Contact or contact group screened using the level I screening
approach of Section II.6.4.2 of the GIP. Refer to Section 5.5 for a
discussion of this approach.

QUALIFIED Contact or contact group screened on the basis of a seismic ;

capacity versus demand comparison using formal seismic
qualification tests results (e.g., IEEE Standard 344-1975) to
establish the capacity of the device.

GE DATA Contact or contact group screened on the basis of a seismic
capacity versus demand comparison. Generic Equipment

'

Ruggedness Spectra data for pressure and level switching are used
to establish the capacity of the device. Refer to the discussion on

Ipressure and level switches in Section 6.1.7.

LR - Relay type has been determined to be essential and known to have
low seismic ruggedness (Appendix E of Reference 7). Corrective
action is required. ;

CDU Seismic capacity data.is unavailable. Corrective action is required.

The seismic adequacy of each contact or contact group is indicated in Table 6-2 by the entry )
under the column heading- PASS. A "Y" entry indicates the contact is seismically adequate.
All non-essential relay contact or contact groups are considered seismically adequate. ;

Essential relay contacts or contact groups are considered seismically adequate if the seismic
capacity of the device exceeds the applicable seismic demand. Contacts or contact groups not
considered to be seismically adequate are denoted by an "N" entry under the PASS column
heading. Corrective action is required for these devices.

As defined in Section 3, an essential relay is one that is not inherently rugged, and is used in a
circuit where chatter is not acceptable and operator action has not been shown to be feasible. |

'

The ESSENT column in Table 6-2 provides an indication of which relays were classified as
essential. A "Y" entry indicates that a relay is essential, while an "N" entry indicates that a
relay is not essential. A summary list of the essential relays is provided in Appendix A. 1

6.2.2 Ooerator Actions

Among the relays classified as non-essential, some contacts were screened on the basis that
operator action could correct the adverse effects postulated for seismic chatter. The operator
action disposition for these contacts affects the five SSEL equipment items listed in Table 6-3.
The operator actions required and the timing for each were evaluated. The actions required
are considered to be reasonable because the operators are provided with indications of the
status of the affected components, the controls necessary to reset the affected components are
easily accessible to the operators, and sufficient time for the operator actions is available.

.
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k

ne operator action disposition affects the battery room exhaust fans IVEF030A, IVEF030B,
and IVEF030C and the control building chillers - IVCH001A and IVCH001B. In the case of
the battery room exhaust fans, chatter of the contacts listed in Table 6-3 could cause the
Westinghouse lockout relays LR-7315A and LR-7315B to trip; causing the fans to stop. The
resets for these lockout relays are located in panel 1C026, which is in the main control room
area. In the case of the control building chillers, chatter of the contacts listed in Table 6-3
could cause the master control relays for the chiller compressor to deenergize, causing the
chillers to stop. The operator has indication of the chiller status on control room panel
1C026. If chatter caused the chillers to trip, the operator could reset the chiller logic at panels
1N305A (1VCH001A) and 1N405A (1VCH001B). ,

I

A review of the operator actions was performed by the Operations Department at DAEC. i
As part ofits review, the procedures necessary to perform the required action were identified. |

6.3 Evaluation Of Outliers i

Appendix D of this report lists the 34 essential relays that were classified as outliers. These
outliers fall into the following two categories:

Essential relays with a seismic demand that exceeds the seismic capacity of the device.

-- 30 relays or relays sets identified.

1 auxiliary relay located in essential switchgear 1 A3 l-

1 auxiliary relay located in essential switchgear 1 A4-

14 protective relay sets located in essential switchgear 1A3-

14 protective relay sets located in essential switchgear 1A4-

Essential relays for which seismic capacity data is unavailable -- 4 relays identified..

1 GE HGA14AR auxiliary relay located in essential switchgear 1 A3-

1 GE ICW51A protective relay located in essential switchgear 1A3-

1 GE HGA14AR auxiliary relay located in essential switchgear 1 A4-

1 GE ICW51A protective relay located in essential switchgear 1A4-

The 30 essential relays located in essential switchgear 1A3 and 1A4 and classified as outliers
on the bases that the seismic demand exceeds the seismic capacity of the device were
evaluated using a generic in-cabinet amplification factor equal to 7. Using an in cabinet
amplification factor of 7 resulted in an in-cabinet PSA demand of 8.3g and a ZPA of 1.05g.
The in cabinet seismic demand for the essential switchgear 1A3 and 1A4 was re-assessed
using the measured cabinet natural frequency and the SQUG off-peak amplification method.

6-9
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The reassessment indicates that the actual in-cabinet demand for the switchgear is a PSA of

5g and a ZPA of 0.9g. A comparison of the actual seismic demand with the seismic capacity
of the 30 essential relays classified as outliers on the basis that the seismic demand exceeds
the seismic capacity was made. The results of that comparison indicate that 28 of these
devices are seismically adequate. These 28 devices are highlighted in Appendix D with a
footnote. The remaining 2 essential relays with a demand that exceeds capacity are listed
below:

One GE HFA151 relay located in essential switchgear IA3; and.

One GE HFA151 relay located in essential switchgear 1A4..

Based cn the above evaluation of outliers, there are only 6 essential relays that are not
considered seismically adequate.

.

l

|
.

I
|
l

(
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Table 6-1

Applicable Seismic Capacity for Essential Relay Types

(See Note 1)

ReJay Type enare State PSA 2PA SOURCE
Air .

*

AGASTAT 2412 NC D 12.5 5 GERS PNT.7

AGASTAT 2412 NC E 12.5 5 GERS PNT.7

AGASTAT 2412 NO D 12.5 5 GERS PNT.7

AGASTAT 2412 NO E 12.5 5 GERS PNT.7

AGASTAT 7012 NC D 12.5 7 GERS PNT.7

AGASTAT 7012 NC E 12.5 7 GERS PNT.7

AGASTAT 7012 NO D 12.5 7 GERS PNT.7

AGASTAT 7012 NO E 12.5 7 GERS PNT.7

AGASTAT E7012 NC D 12.5 7 GERS PNT.7

AGASTAT E7012 NC E 12.5 7 GERS PNT.7
.,

AGASTAT E7012 NO D 12.5 7 GERS PNT.7

AGASTAT E7012 NO E 12.5 7 GERS PNT.7

AGASTAT E7022 NC D 4 2.4 GERS PNT.7

AGASTAT E7022 NC E 4 2.4 GERS PNT.7

AGASTAT E7022 NO D 4 2.4 GERS PNT.7

AGASTAT E7022 NO E 4 2.4 GERS PNT.7

AGASTAT EGP NC D 3.3 1.3 GERS ARS.4

AGASTAT EGP NC E 9 5.4 ADDENDUM 2

AGASTAT EGP NO D 9 5.4 ADDENDUM 2

AGASTAT EGP NO E 9 5.4 ADDENDUM 2

AGASTAT GP NC D 3.3 1.3 GERS ARS.4

AGASTAT GP NC E 9 5.4 ADDENDUM 2

AGASTAT GP NO D 9 5.4 ADDENDUM 2

AGASTAT GP NO E 9 5.4 ADDENDUM 2

AGASTAT TR NC D 3.8 1.5 GERS ARS.4

AGASTAT TR NC E 3.8 1.5 GERS ARS.4

AGASTAT TR NO D 3.8 1.5 GERS ARS.4

AGASTAT TR NO E 3.8 1.5 GERS ARS.4

Page 1 of 4
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Table 6-1 (Continued)

Applicable Seismic Capacity for Essential Relay Types
(See Note 1)

Rainy Type NM State PSA ZPA SOURCE
Arrangement

CON GERS 4.5 3 GERS CON.3

GE CR120A NC D 9 5.4 GERS A12.4

GE CR120A NC E. 10 6 GERS A114

GE CR120A NO D 10 6 GERS Al2.4

GE CR120A NO E 10 6 GERS A114

GE CR120KT (time delay) NC D 12 4.8 UFSAR/DAEC-1. Table 3.10-2
Page T3.10-3 Rev. 6

GE CR1201CT (time delay) NC E' 12 4.8 UFSAR/DAEC 1. Table 3.10-2
Page T3.10-3 Rev. 6

GE CR120KT (time delay) NO D 12 4.8 UFSAR/DAEC-1. Table 3.10 2
Page T3.10 3 Rev. 6

GE CR120KT (time delay) NO E 12 4.8 UFSAR/DAEC-1 Table 3.10-2
Page T3.10-3 Rev. 6

GE DATA 3 1.2 GERS PS.5 and Section 6.1.7

GE HFA11A NC D 2 1.2 GERS ARH.S

GE HFA11A NC E 10 6 GERS ARH.S

GE HFA11A NO D 8 4.8 GERS ARH.S

GE HFA11A NO E 10 6 GERS ARH.S.

GE HFA151A NC D 3 1.8 ADDENDUM 1

GE HFA151A NC E .10 6 ADDENDUM 1

GE HFA151A NO D 10 6 ADDENDUM 1

GE HFA151A NO E 10 6 ADDENDUM 1

GE HFA51A NC D 1 0.4 GERS ARH.5

GE HFA51A NC E 7 2.8 GERS ARH.5

GE HFA51A NO D 6 2.4 GERS ARH.S

GE HFA51A NO E 7 2.8 GERS ARH.S

GE HGA11A DC NC E 10 4 GERS ARH.S

GE HGA11A DC NO D 8.8 3.5 GERS ARH.S

GE HGA11A DC NO E 4.4 1.8 GERS ARH.S

GE HGA11J DC NC E 10 4 GERS ARH.S
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- Table 6-1 (Continued)

Applicable Seismic Capacity for Essential Relay Types

(See Note 1)

!

Reisy Type t'aaw State PSA 2PA SOURG
Arrangement

GE HGA11J DC NO D 8.8 3.52 GERS ARH.S

GE HGA11J DC NO E 4.4 1.8 GERS ARH.5

GE HMA11 DC NC D 5 3 GERS ARH.S

GE HMA11 DC NC E 10 6 GERS ARH.5

GE HMA11 DC NO D 10 6 GERS ARH.5

GE HMA11 DC NO E 10 6 GERS ARH.S

GE 1AC53A NO D 7 4.2 GERS PPL5

GE LAC 53A NO E 10 6 GERS PPI.5

GE LAC 66K NO D 5 3 ADDENDUM 2

GE UCV51A NO D 8 4.8 ADDENDUM 2

GE UCV51A NO E 10 6 ADDENDUM 2

GE NGV11C NO D 8 3.2 Based on General Electric
lastructen Manual GEI-98307 the I

NGV11C is similar to the
NGV11A which has the same type
of components as the NGV12A.

GE NGV11C NO E 8 3.2 Based on General Electric
Instruction Manual GE!.98307 the j

NGV11C is similar to the
NGV11A which has the same type
of components as the NGV12A. I

GE PJC11A NO D 5 3 GERS PPM.4

GE PJC11A NO E 7.5 4.5 GERS PPM.4

ITE 27D NC D 15 6 GERS PPM.4

ITE 27D NC E 15 6 GERS PPM.4

ITE 27D NO D 15 6 GERS PPM.4

ITE 27D NO E 15 6 GERS PPM.4

MCC GERS 1.5 1 GERS MCC.9

ROWAN 2190 NC D 9 5.4 GERS A!2.4

ROWAN 2190 NC E 10 6 GERS Al2.4

ROWAN 2190 NO D 10 6 GERS A12.4

ROWAN 2190 NO E 10 6 GERS A12.4
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Table 6-1 (Continued)

'
Applicable Seismic Capacity for Essential Relay Types

(See Note 1)

t

Reisy Type Contact State PSA ZPA SOURCE
A. . .

SWGR GERS 1.8 1 GERS MVS,LVS.7

WESTINGHOUSE WL NC D 10 6 GERS ALO.2

WESTINGHOUSE WL NC E 10 6 GERS ALO.2

WES11NGHOUSE WL NO D 10 6 GERS ALO.2

WESTINGHOUSE WL NO E 10 6 GERS ALO.2 i

Note 1: "Ihe referenced capacity data sources require specific caveats to be inet for each re' lay type. Ibene caveats were taken
into account, as appropriate, for the relays in this report. Capacity data in this table should not be used for other
relays without consideration of the source document caveats.

.
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deseerstaed state. Deter to Lead Shed Ctecultry

, ter sentacto that at teet sessy cost assEL teen
6 LDsuD tatt. Normatty-etened sentact sely. Cell

vettese 33S WDC. Isote that totey hos S uC
eent acts . ama-m 3 to gygg esp.Ttet.gg
presideo copsetty date fes MFallt teteys wita
snese thee 4 sic eenteets.

143-911 GE le2A14AE 148 CB 151 gear.s agas ge0 ALL 1 94 3 . GG t.t3 S.85 T T tetas direct By attecte breakee etestas cent.
Thesotere, metschgoes Gest are used to
demeestsete eetonte adespasey. Cett Weltage 135
WDC.

gas -- RCit? Isw -- - T Il This contact mee oveteated isoder estL ties atos
number 6485 and see deteentened to he takesently
tagged . Ref es te ewetteat ten fet SSCL ttee 6919
f or contacts that af teet seley cell.

I

BRES ITS AletD thightleg RC994 TS 151 COM GERS ALL Ana 4.54 3.00 4 GS 3.81 T T See StrL line Stem emisabes esas toe contacto that
Centactes t e t teet the cet t et contacter 58.

-#

ERA -- RC111 MW -- -- T E See esecesaten for coetect Esa essees SsrL $3
Stem musepee 4645 403 Stort tee Lestet.

352m -- SA4 CB 1$1 IIW .. == T e seechanicotty eeteated contacte.

TSCs
11
I S 3 -CLtteS
ISE-Bet /LS
B53189
R S a s p05

llara
R S 3 rb
PS

LS3T 03 tona. Cat. me. 144 CB TSI SisGE GtSS ALL ALL R . 94 S SS 3.19 6.35 T T Aet t-peamp retoy. setoemed metog settebeeer
et 314111SP94a cats.

MR 498vaCtgenote sesectose eteWAC BECE-Entesteest 153-933 es sent ICees cm its esW -- .* T 5

Leed Centes DECW- 8364e tDe#9

t het

Simpply Geoeker
$35-353 (Located La R Alt

CS GE Stet BAR CB 111 EDW -- -- T E

R Se t BS t - 813 68 B AC648 1AR CB 151 StsG8 GERS 10 0 0 3.89 R . 99 1.48 4.15 T T Preteet two releye seseemed estag evitchgear GEkS
alVS/LWS.1 eAlch specify that comt ect thetter le
neceptable for at t devtese utbleh disettly atteet
heeskoe operet ten witheast lotorpentog teley
l eg t e .

1S4G- 883 GR PJCl3 A RAR CD 151 she;A Grps Iso D 1.06 1.00 1.16 9 11 W W Peetect two relaye oceoemed metas switchemes Gt#5
gewS/LW5.1 whtek specify that cont act chattes le
neceptehle ter ett destees emich dasectly af fect
breaker egnesettes utthmet Gaterpeelag seley
legt e .

A t ase -- -- CA -- -- y es

-)Ss 31191 Pace 180. el
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Tob !*

thee.e Ar. eld E ery Co.t. 4-3tes - Set.y Evel.et 9.a

CONTACT
SSE L Eusteps uscatPfluse DesesBNS CCeff4CT 3D SELAT TTPE PamEL DI.DG RLEY DISP &aeasect EstastIt CAPACITV Dettamp Past EssENT EUBIENTS

estsesetA fiENT 954 E PA PSA IPA !

09 5 ISIS ** t&3 C9 151 IfW *- .* T N
1%Cs
15
313-CLeIBS
lia - Seee LS
352199 i
953/908 !

Blare
blash '

isa, ..e.. C.t . . tu C. ,s> -. .En au au la i. l... ..is , , ..t i m .e i ., . S. . tch,.ee
S$ 3747375 POSB CESS _

a

544 4GLwtCit. tete as s.ct.se etevac P P-1944. Est . 30s1 CLOSS CE Sage 190903 IS D ET NW -- -- y 3
It. tee C t s.3 Co s.t PP- 3804 E*G S 3IS

FP- 1944 - E94- R 3* R .d e
R3DR

Suppl y tee.ke,
%3-933

LSit. Lata. LSit. LIs. -- 194999 35 181 IfW -- -- T u aseehemically act st.d to.tect..
L/h

, uua inni S ni Suc me au au t .. R.u B.u .u , v tim ..ser, -,ee e. itch e. .a S.
7

% C,C

t.e.
3 3 .

C. a.i u.. . .,, .40C isa- >.s sa S = ne.n C. in -- -- , .
- C. t . ... .tu .
3903

Supply Geeekes
I 313-948
|

16
CS GE SEst 149 CS 117 MW -- -- T W

>

5%et1St-393 GS RAC66B 143 CB 757 stsch GEDS - 50 D 1.49 1.99 L.89 G 39 V W Proteett tel.ye acteemed eset.e s.itettoose CERS
'G

ONS/LWS.7 utetch ep.ct.f y that=e.,ta, op. ese .itse .u.ch e.s eet.h, tee te
-ca.t ect chet
Is on e.et

i he m. e.et se. it he.t tot . i .. ter -
! Iog t e . t

I

; R, - tu Fx t . . 33 C. ,,, -..S . t .. 1... .t. . t, . . P. eet 1 ...e.. ,.e itch . u.S

MVS/LUS . I eshich as ee t.f y t hat es.tett chatt.t le,

| = cept.si. ret et
be.sa.e opes.tte.t e. ac .hsch ate.ctiv etteet

.eetth t toteeP t e set ,
I. git .

.

3 52E -- R&B CS tl? NT -- -- I N poche.tes!!y .ct.at.d c tects.
?)CS
tl j
b la -CL/ses

r
Bla-sH/LS
3 52 / t s
3 52/P0s ;'

353/4 '

blath 8

N

1
L

152T Cf Iset. Cat . tie, R&B CB 717 sesca GERS kLL ALL 1.44 t . se t .18 S.Il y y set t-pu.y s.t.y. are.e d test.e itchseer
et $1 Atl?S Pett GEss. I

h.
> enovaC.,Ce esevaC s.o e t.1 not.t ears stee.aa.re s a- an as San RCees Cs SSs av -- -- a m |C et C t-

naCu ein<ts.sa.te |PF-Tese 89-8 ten
j

R$33 FP 1984- ES-S te3.# 4

[Sue,1y meester
!

12- Sol }

[ t

CIASE CE SSH 1999 C3 7%T MW -- -- T W-

LS -- 1943 C9 757 try -- -- 3 s is.che. test ly esteet ed eo.t ect o
Ls.
Lfh

paises P e s.. u

i
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TE4:Le S-2
Ihname Asseld Energy Center - Seley Evenuet tee

CCerthcT

F5th settgN4ts< a t p?t oes ceAussee CtarftCT 19 DEL &f TVPt tastL RLDG ELEV DISP As9&aEUR IIsE3GIER CAPACITY DERAND Pass ressNT Cusseerts
NE3rF PSA EPA PBA RF4MSEA

agt T GE M74%14 8549 CB 151 54038 OEAS A14. ALL 1 St 1.96 8.13 9 il T Y &et t-pasop teley. Sceaemed esoleg settehgeer
6E99.

69 6?;4vecing 196' Lesel estv&C DRe fle6* 334*tt SI- BeliCS GR Stut RCDOS CB 104 NW -- -- F M

Notes Cent ret E eetoe OKW Ele 4= l)1*# 1
bet t f144* 2 38*# 9

3134

Sets Gesetes
%3 308

53 - Be lt/CS GE SSN BC396 erW -- -- T N

5

93-395/03 GE 591 1C399 NW -- -- T N

C LOSE GE SSBI 18e 3 CS 151 NW -- - Y N

LS - 1903 CB 151 efw -- -- T N Nechanically actuated comtects

L# e
b/ b

T GE ItFhlta lael CB 151 sher,E Gfts ALL ALL I Se 1 89 1 le S 35 9 Y &nt i-piaop relay . Screened enstag owstcheeer
Gens .

LD (Se":ACI AS 186 " Level etev&C F P. f se e - sees -303 s t 53-leet GE SEse ICDee CS Tee NW -- -- T S sneeuel cent set a=1tch .
EBeter Cent eel Centes set ti t00e e l e # 30

StrN- (190=31*/ 3 3
B13 A& SKB Ette=33&o# 3

BK4- $1See23Def e
SuSely Sseekov 13- Dest

53-34913 OS 53N 1C396 IIW -- -- T N Nameaal control switch

4

53-393/S9 GB SBl 1C39e erW - - T N Noenest keytecked switeb.

Cs 03 Sees 1834 R3 its Elv -- - T N esaminal concret switch .

5 3 - 5401 R -- -- CA -- -- V N If beester t o e6,ee. cont act chatter could deley
sameetarily breakee eteenssa. This to coasteesed
ecceptable.

Bilset -- - CA -- -- Y N If bseeker la opes, caet ec t chatter sein!d deley
momentertly breakov cheesse. Costact chatter
ceaset seinse breater to elese en e 18vo hans
because it to le oes tes wit h
mechant eel t y-octison ed. eetemiestly rugged

cont act 53- 4491 s t

E t breakes le eleted. coat ect chatter eteld ttle
be ester , soeulties to a emeestery lose of peues
to benesee B9344 38464 and 1937 This la
essendered acceemable. boemuse BSEL Seede e#
these beneses de met geost re powes esting the
posted et strong greiend motion.

37-3 ** -- CA -- - T N If breaker le open. cont act che es eeeld delay
menestos tly bseater cleesee Cont act chat t et
commet ceasee baenter to cleos es a lies hun
becoisse it te le settee with
mechantcot t y-actuated. esism4Cally re99ed
cont act 53-4401/S.

If beoekee to closed. comtect chatter eseald trip
breshes, eenutz tet te e aumentary toes of poues
to biassee RBlea. 3544& and tely , This to
cometeened eccepteale, bocesse SSEL teede se
these huesee de met reiguire power dettag the
pos ted of stre#8 freund set t ee.

%3-30 3 -- 1943 CD 711 eIV -- -- V N Setemically-euseed, eachemically actented
come set s on bt eeket 313 - le 3 Defer to SSEL Stem
eieneer ese6 ter contacts that ef f ect be estes
paa l t l es .

C/ 31 #ft Pete No. e7
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| Table 6-3
Denne Seastd Energy Contos - teley Evaluet tee

CONTACT
' esfL - EysTee<Dasrelettons Daawtue Contract ED DELAW TTPE PANEL SLDG SLEW DISP RRRassGE ENEECl1B CAPACITT DEMAND P&SS ESSEtrF COIceENTS

gg hENT DEA SPA PSA 3P4

9
---

,3 3. 8,.o. -- .... . ... - -- -- , . S.t eele.ti,-eu . .echante.t.y eetested
La test act e .

3 L

T GE uP45th Isle DS TS6 SWE.8 CEas 41.L ALL 1 OG 1 to S 30 $ 15 T T &at t -pump s eley. Sessemed estag settehgoes
GEh8

$3-4403 ** 1944 R3 717 NW *= =- V 30 Selseteelty-segged, mecheeteelty actemated
coat ect s . Gates to SSEL Itas item 6059 fee
coetmete that af f ect beoeker poettles.

31-3493 -- -- CA -~ -- T W Centees chatter cae&d casese breaker to es ty.
This to reestdeced acceptabte seee ebeven .

SittGB -- ** CA -* == W II Centeet ef forte beoekee steetes etscasts.
'

Thes ef eso. St beeshee to closed, centeet chat t er
hea me ef f ect. Chatter le acceptable. if

I beoeker to spee. boceanse centact is le serf ee
with as span contact q$3-4401/b5 ehtch to
solemice!!y-twgged.

,

484WSCite tes Lowel eteWAC SGCit-E944=le#36 -- -- -- HA == -* 1 IB Itseenet breaker. teat ef fected by relaye.
Betos Centest Coates

IDH4
|

Supply Sweetes 53-3443

83 49eraca rump Ibessee 400Vac states DEC5-5195el3 *t t1 -- *- -- 15 4 *= ** T E tleneast Dreakee, not ef fected by relays.
Centset Centet FP - TG84 -E9- S t e

I B2tS
' %8y Sseekes
. a 13-s33e
|

has secesoleoot oe . tee, umas aC er mots oeset.its toor -- -- Ca -- -- , a cg.,, ,, ,, e n t , e se. , ,, . ,,,,,,,,
run to aan eeestrea ttae la ee=td eaa st se aestemests etait

of the diesel semeseter . This to ceasedered
teelt ecceptahne becesse to diesen genosater beoetes

to psewonted from matemat te closere este the 4
Starttag and Eastee shesdame kW bue af either of the ef f ette power source
Leg t e beoetoso to eteeed; see ovateatles of $5EL time

E t em 4001.

131-34 ** -- CA == ** f M See meta fee coatect LOOP. aheve

E55 EE28-Ret A&& -- *= C4 == == T a See este f or contact 240P. abewe .

CS/DGL CE SEst R C968 CB 184 NW ** -- 3 N pseuel centset auttch

CSsDG5R SE safe RCe93 Te 151 erW - -- y a seemuel centeel owitch

ES4 -- sci t ? NW -- -- W e Thee device to leested testde se emetonese
mounted on the diesel ektd. Ther ef os e. tht e
device la seest teely espeeed to high vibretten
easine eastee apetec tee end le considered
inherent ar sugend te ecceedence with the
gendsece of the Sstaf Segott $4310-93-9146 UCS3,
*Use of Seteate Espettence and Test Data to Shans
Duggehe of Egenpoems in gaucteer Power
Plants 7 Fehseary 34 1993

EH -- RC117 IIW -- -- T It See este fee contact Esa. above.

EDS == BCll1 MW ** *- T It See mete fee costect ESA. above .

L1a -- ICt 1 WW -- -- y al See mete les comtsct ESA. ahowe .

LES ** 1Ci t ? 08W -- ** T S Sao note fee centeet ESA. aberve .

84 -- 3C817 8tV -- - T 5 See note tea emetect Esa, eteve.

Cr a titt Pave No. 44

, . - , - -



e

Table 4-2
smene Agnete Emergy Cestos - Sotay tweleet tee

CONThc?

SSfb BfSTszerOESE.BBFf t0It DhantsIG CDIff4CT ED DELAT TTPE . Phleth OLDS ELEW BB SP &RRauGE EME3GttE CAPACRTT DSERIID PASS ESSerr CteseENTS
IeEBrf PSA E74 PSA RP4

tenetB

4. -. icat1 n. - -- I a See met. f e, een.= ES&. we.
pit

Sa -- scist GIW -- -- T W See note for contact ESA, above.

S ** LCll? WW ** ** 1 p See note fee contact ESA, atewe.

194/9G1 ITS S11E 143 CS 111 -- -- == 1 5 Chatter of this techeet seley es of the
pseteettwo relays costsetting could psewent t he
dieset starties em damned. The contacte
essectored with thte device and the dewtsee
senteettlee it ese ewetested wtth SSEL time Steen
4098.

*

8833314 -- tett ekte NW -- -- T B 1. Steest-generater ette mounted epoed seeeer
ewa t ch .*

2 This dowlee to seestimeky esposed to high
wibeation Asttag engtee operetten and thesetere
to comendered lehesently sugged to acceedaare
ottin the geldence of the SSRAF Report
Sasse-92-4149 UCS2. * Tee of Seteele Espostence
end Test Data to Since Ruggedneee of testpeest in
siecleas Pesos Plante's Penswery 25 3994

Palataa -- AGat ekte NW -- -- T W t . Dieset-generates ekte esented preseete
switch.

3. See mete 3. etowe. for easteet 5S83314.

PS12 34A *= BGER ekte WW -- -- T e 1. Diesel-gemesetog ekte esented peeeeinse
owsteh
3 See Stete 2. above, fez seateet Sf t2414.

PS32414 -- B638 okte NW *= -- T A t . Dieset-geassater ette eeunted pressere
owitch)8 2 See usate 3. showe. for conteet 5532314.

CW ** LCit? HW -- -- T W See sets f ee contact ES&. Obewe.

OPL -- SCt ti UW == -- T 5 See este fee contact ESA. abewe.

OP3 -- SCt t 1 IEW -- -- T E 1. See met e f or coatect ESA. showe .
3. This downce $s remet teely espeeed to high
wthsettee destas eagtmo eyeset ten and therefore
to cemeteored generently sugged to ecceedence
with the goldence of the SSRAF Sepest
SA800-92-94 46 UCSS. "Use of Setente Esportence
and Tes Dat a to
W 4ee,tPe.e. to Sh.ow ausgedue,os o.f Sgelsment

;78 eat . . ,e ser 3 . t .t

Ott -- SCt t1 ffW -- -- T W See note for es teet ESA. above .

PSt24 th -- 3G31 okte IIW -- *- E 5 8. Steset-generates ekte seunted pressuse
swit ch -
2. See elet e 3 ahewe, fee contact 5532314.

Pst2444 -- kGal ette uw -- -- T W t . Dreest-generator ette mounted peeeeere
owitets.
2. See secte 3. above, fes contact SS R2 31&. p

CPR -- RCit? IIW -- ~ W M See mote for centeet Esa, above.

CP3 -- sci t t afW -- *- I W See note for centeet ESA, above .

CP R - RCit? WW *= -- T N See note les contact ESA. ebeve.

PS 32 3%A -- 1G31 okle sIW -- -- T e 8 pteset-generates ekte essented pressere
swa t eD .
3. See fact s 2. above, fes contact $502 914

t

Ps t2 344 -- BG34 okte efW = -- T N 3- Dieset-geoetstet ekte messeted proceese
eet tch .

2 See tiets 3. obewe. fos contact SSl2 4Ta.

Jes21#95 Page Eto. 49
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Tebte 4-3
Duese Agneld toergy Centee - Setof Eweteettee

CDIsTtCT

esa sveten teststreton timewtees Cow?tCT 50 REIAT TYPE PapEL stee ELEW DIst assasect mesmettE CaractTV Deuuse paSe Essurt Caseenefs
WDef 954 tph psa tra

Aie:S

115 CCS ** SCB11 WW -- -- T g See note f ew comtect Esa, above.

CC3 -- ICit? IIW -- -- T u See nece for sentact ESA, above .

CC 3 ~~ RCit? HW -- *= T e see note fos contact $$4. obewe .

PS33416 *= BG31 ekte UU -- * T It 1. Dieset-geessator ekte menanted pressmee

i

eesitch. *
3 See Mete 3. ehese, for contact $333374.

1

6
ps93est -- lett ekte GN -- -- T W B. Diseel-geneseter ekte seented pressure

ews t et
4 3. See Sete 3. ehewe, fee conteet $333 314.

9333494 -- 4458 oktd HW -- -- T 5 8. Olesel-eeeeester ette nousted peeseere
swi t ch,

3. See teste 3, shove, for contact $533374.

BDa -- EC311 WW -- -- T 5 See sete fee contact ESA. obewe.

300 stC3334AD -- BIGli ekte elv -- -- T W 1. Thie device to teented em the diesel ekte.
3. See moto 3. ehewe. fee emetect SSf 3374. ?

T34 -- 3Ci t t efW -- -- T 5 See mete for coateet ESA, showe.
t

T33 -- 3C811 MW -- -- T s see este for contact Esa. abewe.

Emme oC CSLA CE SGH LC993 ft 117 IfW -- -- T u semannet seestetteret centeet switch g

F.SD.S/Dieset Geneasses . FP .Icell-tilee*#9. t. ies .. e i s. .isa t e,
pD

i
50893 P

L

Encites/Weltage Registotes

!

AWBrL ELOCAL3 GE Sale IC093 TS 159 SIV -- -- T e seeniast weltage centset owltett. -

!
>

Avt#L GEDIDTEt CE SEIE RC998 09 194 Isv -- -- T a Isenuel vettege contret switch .

1

Umsen GE SEeB RC968 CB 764 Isv -- - T M Wettese reguteter saanuettensteestle selectos >

switelb

e4 esBSTIIBGes0UBE p-3 tree t T9 751 CA -- -- 1 m Lees et field relaya ef f ecto enouecteter enty.
,

se wEstter.nousE Dar tests To tsi Ca -- -- T a 13 1d greemd det.ct., toter, of f.ete eenenetetae ;
!ent y .

16 afESTtulon0USS D-3 BC093 TG 757 CA -- ~~ T W Flete owescarteet seters ef fecte semuseistes
'onl y .

41 GE 13tCt53Cth RC993 T3 751 CA ~~ ** T a Stegte phaelee relaya ef fecto aamuerteter actr. ;

I

L

coes et Best RC993 TS 157 art -- -- T 5 Gewerose modo select owitch

ERA -* RCitt NW -- -- T 5 . See mete fee coatect ESA esadec SSEL line $ tem
eumber set 1 EDE Steet tag Logic $.

5

5

i

ERS -- EC311 IfW -- -- T 5 See note for contact Esa esader SSEL time item
eimbos Sett 402 Steettag 8,ogtet.

. LES -- 1C111 IIW -- -- T 5 This contact woe ewelmated under SSEL 8 tee stem j

oumbes tell eDG stees tad Leoten.and use ;
;

.ete.. teed to um 8.im.reet t, ee. ed.

;

;

I
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* Tehte 5 3
Ihname tenete Emergy Coster - Geney EWeteetten

CostaCT
4K TL Sv stantiDESCa t PTices Smaartue Courr&CT ID REL&B T1PE tanEL RLaG ELEW BISP emanare EsosacIER Capac!TT maassa pASg ESSE 3f? COIsussTS

SENT PSA SP4 PSA SPAIpeeBER

ris tsa -- Sca ti mW -- -- T e Thee contact eso oesteeted endes SSEL stee atea
ease 6es sets tes staattog bestet med one
deteenteed to be tehereetty gogged.

la -- SCit? IfW *- ** T e Thte conteet een emelmeted undee tsEL taae itee
suoher esas ten Stoestes tegnes med ese
deterateed to be inhereetly sugged.

Et ITE RIt38 thighttog RC998 TB ?$7 Com Sta$ ALL ALL 6.99 B 49 4.61 1.31 i T
Cent eetec t j

e

E3 ITE A83RD (Lighetes BC998 TS 111 CCII GERS ALL ALL 4.59 3.00 4.41 E.37 T T
+ Centeetos t

33 maashas 3596 1C993 ft 117 LEVEL t ALL ALL 9.ee 5.49 T T

34 -e 3194 BC99 3 TS 917 LEVEL 5 ALL ALL 9 Se 5.44 T T

i

St Electre Switch RC995 TS 157 ErW -- - T W aseeemt tremeter ewatch
Corp. Post 10 0 .

691994LE

Emettet Roset SE SWE SCe93 TB 157 IfW a- -- T N Iseemet _ tem owitch

Esetter Susadenes OR REII LC993 TS 111 #dW ** -- T W meanset pushbuttee eartteh :

ARDerDteeet Geneseter, Emme AC 79 esest-815etait OCS GE She SC993 ft 159 IIW -- -- T e Lacet speed adjust * esamel esattel earttch.

948B te 349 FP mets-S$5e3*f t
)e FP-tettS-4ISe4*#9

3 Gelt tett-Estettl

Geweasee Cent eet Lagts

CSta GE sum -- IUW -- -- T m memotestecat tremotes setteh

eC3 4t94-9051C83 GE Etie IC998 CB ist IrW -- -- T e meeste speed adjuet * meneset concret switch

Gets GE Stie IC998 TB 151 IfW -- ~~ T W Gewormes made outtch

Sao -- 143 CS 151 WW ~~ -- T W esechesteelty actmeted centeet en ette WRC
owitcheees breeter.

3S3 8394WAC#4344 oAC Resset tel SECit Et te= S t >f t e ISS 488tCS GE SEsl ICD 40 CS 784 WW *= -- T g

Switcheese SEC11-E164e t R&*f 3
para- E194 313.#9

RS4 SecD - ER Se= 3 3 Fos e
DErtt-Ett4434&ese

Fsedet De estee f ase Steeshy teCo- Et e nel=#S
Teensfosser Stra Elsteenst
$ 13 -461 ters-E3 3&e s ma s

secu- E304434 73S

153-46t EICS GE Stui 1CESt IfW -- *- T e

BS3-448tSS CE SGIR SCD66 CS 704 grw -- -- T e

153-4014/S8 GE SSL 3C388 Irv -- -- T M

CS GE 5500 R&B C5 751 tIV -- -- T W

B45-4 CE SW6 BCOSS CS tel efW -* . ** T W

WS 137E/43 GE C92948 1C111 CB 153 IIW -- -- T 5

SO4FES *- 3C631 C9 Ste CA -- ** T 5 Chestes et connect est telp %eseter . Tkke is
accept ati e. as the emergency daseet senesetese
ese selled esassa to suggas penses to base R&4

eG#31st'S Pese sus- 51
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ehtet messated en the dieest skid. Theref es o.
thle dowlee le geotteely espeoed to higit
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I
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., 500 ~ IC8 88 IfW == -- T W See moto fee centeet ES A . 1

(
LSA -- IClt e NW -- -- T M See este los emetect ESA.

*

LBS -- 1C119 NW *= *. T E See este f ee esotect ESA.
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34 =. ICI E S Idv -+ =+ T W See este fee conteet ESA .

S == BCitS WW -- -- T N See mate for contact ESA,

184/DG3 ITE 875 144 CB 1 11 *- ** ** I N Chattee of thne techoest estoy es of the
protective solsys centeet tleg emeld peowest t he
dieset steettog om demand. Tme emeteete
semectated w6th thte dowleo med the deviceo
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h&gh elbret ten dusing emetoe oposettee and to ,

consideaed taherently rugged la accordesco with >
'the geldeace Of the SSGAP Bepost SasEl- 92 Gle9
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ne d

3.he.e i h.
puidance of the SSSAP Sapest SAND 92 -9146 UCS2,
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8214-R4558 AGASTAT TB 3C944 CS 104 RELAT GUS SIO &LL 3 49 1.Se 3.34 S.44 1 T Colt weltage 135 WDC.

E2 t h- E9194 OE IIC&lta DC 1C943 CS 104 mERAT GDS NO ALL 4.09 8 99 3.34 9 45 T T WO contacts entys Cett weitage 12% WDC
,

EJ a&-st198 GE Wo&lla DC 1C044 CS 104 SEL&T GERS EIO ALL e e6 3.00 3,3e G 66 T T EIO centeeto entys cett wettee 33% WDC

E2 th- te34& et IIG&lth DC BC04 3 CS 196 RELAT GDS 11 0 &LL 4 40 3.98 3.34 9.44 W T 110 coatects metro Cell wettege 135 WDC

E314-SS2e3 et IIn&lth DC RCD 44 CS 194 REL&T GOS 11 0 ALL 4 49 8.99 3.34 S.46 W W IRO contacto selys Colt wettese 125 WDC

E3 t h-59244 CE tF&lta EC94 3 CS 196 CA HC ALL T W This comeset peewidee e peseteelve to start the
dteset genesetes ender RACS condations. & LOC 4
event to est eented span to etent the diesel
desteg en A-45 eeest . Therefees. chettes le
necept atte . Cet t wettese tal TDC.

E21&-RD248 GE EFAS14 BC944 CS TOS CA HC ALL . T W This comtect peewidee e perateetwo to stest the
dieset generetae medes imCA comentlene. & LOC 4
ewest le met setted espen to stest the dieses
easies se A-44 event . Theref ace. chottes to
eteestable. Co&B weitage 12% WDC.

331&-59344 AG&WT&T B3r Steel CS Sta RE1AT EERS SIO ALL 9 99 S.49 3.34 0.48 T T 110 contacts selya Coll weltage 139 WBC

E2th-50348 toast &T EGP RC964 CS 106 RELAT GOS 50 ALL 9 90 S.48 3.34 e.44 Y T MO contacte entys Cett settese 13S USC

552881 tSSAB CR SSit 1C903 C9 fee tre -- ** T u

#S21434 (St4&I GE CR2949 10843 CS its trW -- -- T N

8S2837 t 9443 GE SEII 3Ce91 CD 144 gry .. .. Y e

ES2138 49596 GE SSII 3C99 8 CS 144 IIW ~ ** T H

WS213tc 4S1883 CE CR29e9 3C944 CB 104 Irv ** * T e

552131 49193 CE SEII BCSet CB 104 MW *= == 1 W

E4131799 Pese No. 99
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Table G-3
Deane Arnete Smeegy Centes - Seley Ewatuettee

1 -e
SSEL STStee rOf Scel PTIce De&Mt us CONTACT 19 BELAT TVPt PANEL SLDS ELEV SISP %Amaser.S EWiiGItB CaractTT Desamp P&SS Essert CCBBintPS

'JemSS SIENT F54 194 Ps4 RP&

LeetC hS3tStA tSSSAS OS CRJett RCeel CB 106 WW -- -- T W

heatStB 181S53 OS CEaste BCSS3 CB 19e arv -- -- T u

v
et 34 08 CS204e 80843 CS 166 Irv -- == T e

SL2A GE Chases RCe43 Cs 106 erW -- -- T u

9113 08 Ctaede RC644 CS 186 WW -- T g

stas OS C93sse RCs44 Cs 144 arv -- -- T a
i

4

Sten SE CS3944 BCett CS 184 3rW -- +- T E

sies et CS2s49 LC944 CB 105 trW -- -- T W ,

83113k1 OS WPAISta trelt CS TOG SELAT GERS 18 0 ALL 10.00 4.06 3.34 e Se T T Aetemat te Lead shed Cirente. see evoteetten for
esth stem LDitto 343 fee contacto that af fect
R&te dowlse.

90 seateet only. Cett eeltage tal WDC.

131#415 GS EP&ltl& RCGER CD 1e4 SELAT GERS 91 0 ALL 10 99 4. e4 3.34 e . 56 T T Aetsmatte Lead shed Citeutt. See owstuotten for
AsEL stes LDemD RA4 fes centects that af fect
thte doette.

DO coatect cal y . Cett eettage $25 VDC.

' 52B-Selth SLIS41389 TaaseRT 441ec BCSS4 as Te6 GS DETA ALL ALL 3.06 1.30 3.16 9.30 T T see seetten e 1.1.

328-Wellt tLIS45533 TApeakT 441GC 1 CSS 6 se les et Data ALL ALL 5.00 1.36 3 le e.36 T T See seetten 4.1.1.

334-810315 ELIse1836 TAmesmW 4418C 3CSSS RB 151 GS DhT4 ALL Ata 3.99 8.36 e . e4 e. Se T T See Sacaten 4.3.T.

921-880310 (LIS4S349 TAEedRT 4eleC RCeSS AB 111 et DaT4 ALL ALL 3.99 8.29 e es e.39 T w See Secties 6.8.1.

*

LES 68e031005 Lamaterp WS-GG Is03tes IrF -- -- T e

Ls3 teso21413 Eletteegno am-se spottet are -- -- T s

LSI sm03330s Liettesque man ee gio33 30 elv -- -- T u

Lal teID31446 Limitorque 515-09 taDa t te try -- -- T 50

Ett-petta IPsellett Static O.atag aan RCl33 93 111 GB Dath ALL at& B . 99 1.30 e se 8.38 T T See Section 4. 5 1. y

311-tetetC tPS451386 stet te 0-Sine 12W BCla4 SB TSI GE Okta ALL ALL 3.98 1,39 6 es e.36 T T See seetten 4.3.1.

Sat-usata EP5454St BatESDELE B2T RCOSS 98 198 GS DATA ALL ALL 1 99 1.20 2.49 e. 30 W W See section G.8.1.

328-9003tc tPSGS393 Beaton See tet32 ks 151 GE cat 4 ALL ALL 3.00 3.38 e.se G. 38 T T See seettaa 6.1.1.

Stt-ments GPS 438153 statte O-Etag Rae SC956 98 130 St DATA ALL ALL 3. e4 1.36 e SS 9.39 T T See Geet tee 6, t .1.

Ell-Iset1D etsell333 statte S-Biat 125 BCl33 RA 111 GE DATA ALL ALL 3.99 3.34 e se 9.38 T T See sect ten 4.4.1.

S23-50315 tr$41486 BARTOH 3ee SCSSS as 151 et cat 4 Ata ALL 3.te 3.3e e.e4 6.30 Y T see sectioon 4 1.1.

B24-18621D (PSeltet SARTost att 1C131 RS 151 GE DATA ALL AAA 3.99 3.30 e te e.38 T T see section 4.3.1.

fo Thesotesmas LAS Lead shed Ctecult SECE Elet 21stle 131-3 03 IIGAleas R&B CS 151 CDU 10 0 ALL 4 39 8.e5 5 T see cont.act.e t f fe.cta 131-3R cet.t .et .=cete e,<=.tt. e o resteet to ie.tai Sec 03i,33
ESCO-Else*3ess Cett weltsee 331 WDC. Uneesvoltage seter. p

i s 31st'S Pese IIo. 9e
t
.
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Tehte S-3
9eene Arnold Resegy Centee - Setey Seelmetten

| CoorTECT

| 99EL ltisTge/DEstttff tGB Deadstang COIFP&CT fD RELAT TTTE Passel BLDS SLET Ditt Ammancs assumatte CapeCffT esmas p&ss sesse? CassiguTS

IWIT Ptn EM PSA spa
usimuses
>=*
| tere.s t tee 3%&o t t
| &PSD- 83 8 -964* 3 s # 2 5
!

ah- a to Epet
Deep 149 339 95 SE EF&tSta 14303 CD TS? BEuf CERS IIC ALL 3.98 t 99 0.39 4 . 9% 5 W 9eley has S use contacte.

pt-fle? SL peoeldes empoetty date fee gratSta
teleye eith esse thee 3 IEC sestects. Ce6 4
wettete 331 WDC. Comteet chattee le met
sceeptohle f ee eithee the emeegined et
deemeretted etete. Refoe to dioceseten em thle
seley ender SsEL Ltee numbes Sett treedse
Breaker Ptee Deeeet seeeesteep

.

394-35 GE HPatSt& 145 CS 711 DELAT GDS HO ARA 14 90 4.08 S.58 R . 05 T T 50 eenteet only. Cett weltmee tal WDC.

894-33 GS NF&tSta &&B CS TS1 REI.AT SERS HO ABA 19.96 G GG 0.39 1.99 T T 50 toeteet esty. Colt wettees tal UDC.

3 93-St 98 HF&tSta SC9 95 CE tes SELET GOS me ALL 39.99 4.99 3.34 S.44 T T WO contact only. Celt vettese tal TDC.

i

ISS-S 38 WPalS14 BC9 54 ft 194 DEL &T GBR IIS ALL 18.94 S De 3.34 9.84 T T no teateet only. Cett weltage BBS WDC,

|
i

| C.!! .d 18C contacte
' 39s-3 OE WPatSBA 3C9 95 CS TOS RELAT CSS ALL ALL 3.44 5.09 3.34 S.te T T N0 an

.Ito,e tal vne.

ie3-3 &oase&T Seta Econ Ce tu *ELAT esas Ata ARA 53.Se Sn 3 . 3. e.u T T

Rath-Retta WE nFalta 3C043 CS TOS DERAT GDS 50 ALL 6.96 3.09 3.44 0. s6 T T Cote Speer &cteetten Logie- Defer to eeeleottee
fee SSEL tues CS LontC fee seatecto that ef fect
retey cent .

. t.et e. .. C.84 Ite 335 C.

13,. , .f t 1 .E at,14 .t . ... .EL&T . - 8. . .. 3. 3. . . . T T .e.t e.t t.. C.it it.o. tal C.

131#3715 98 usvtlC 3 C991 CO 104 DELAT GESS ALL ALL S SG 3.30 3.34 9.86 T T

43?tset t et IEWant Sce tt CB 184 RELAT etes ALL ALL e . 96 5.39 3.34 9. e4 T T

est313pl3 OR CR2949 RCSSR C3 TSt 8FF ** ** T e meneet centret eetteh

3313 t 33 GE HF&tSt& BCSSR ' CS TST BELAT GERS IIO ALL 39,99 6.99 S 51 S.58 T T Celt vettege SBS WIIC.

' En,n .E ne it.n c. su .Eiat ==. AiA Au e .. in 3.n ..a T T

831 315 68 HP&tSt& RC5la CB 704 SERAF SDS WG ALL 14.94 S . Se 3.34 c.es T T no contaete only. cet t vetteem tal TDC.

331-33 ITE 379 RC3St CS TS? DELAT eOS ALL &LL 19.44 4.94 S.34 3.se V f

83-331333 Adts?&T Etel3 BC3St Cs 151 REtAT sus ALL 4tA 33. Se T . ee 9.31 e.se T T

llae- 39 % Aes. eentact off of R&B C3 111 nw += == T S Aust tlery eenteet of f of a togged breaket,
be oekee Opeatag of the beestet due to ehettee le

acceptable. es the Reed ehed etteettey will
fumetten se emetened.

RSte-DOS Annu. eenteet ett of $4B CS 757 uw +- -- T a Austatory eenteet of f of a reemed beeskee.
heeshoe Opeales of the breaker due to chatter le

acceptable, so the Reed shed streetter etIt
fenet tee es deelgmed

FS == SCtt$ CS TSS IrW ~ ** T W menuet resteet settete.

.anstop 164 Lead shes Cateelt 9tca-Eles 3sattS 331-4 CE WGA14&R t he CS TS T C99 HQ ELL G . 38 4 el u T 90 eentact of f ecte 331-43 eelt . Therefere.
Due the sere Es33s33 chattee of no comtect te not seeeptekte. Cet!

DECII 5104e3*s9 weltage 135 VDC. Usuleevettego seley.

Stre.5 t tee 34&os e

Dare 3e31413
SFES- E21 - Dete3md 35

)ts 3 Tits Page Do. 93
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T9Ebte S-3e
Dumme Arnet e Snetgy Center - pokey tweleet tee

CCe0T&CT

8efL EssTO Otsr etPTtter Deautus Coorf tfT st DELAT TYFS PaMCL IDLDS ELEY DIBF heRANGS 838ttG!tt CAP 4CITT DDthMD Sm * I55tsr? C.seefw?S
NE3f? F54 B Pt Pat SPA

#4et2
. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.see 314 337-es St trallt4 14403 C3 157 DEL &Y GE95 ALL ALL 9 Se I to S.56 8 GS N T Beley hoe 5 GOC coatecto. 44.tendum a to trat
WP-?t41-9L provideo cepeetty date f ee NFhtS34
t el ar e ei t h ess e t hee B NC cont act o Col t
weltage 435 WDC. Cent set chatt ee t o set
accept able f es ettbar the enoegised es
desseegnsed state Def er to eteesentem se this
teley to EstL teen puebec 6999 tFeeder Seester
Psee Dieset Gemeentes t .

394-41 GS oft 1Skt 144 CS 717 RELAT GERS NO ALL 16.99 4 04 9.39 1.95 Y T 180 coatecto sely. Cell vettege tal VDC.

394-43 OE sFh15th R&4 CB TS? BELAT GOS WO ALL 19 94 4 Se 9 39 1.05 T T WO coatecte only. Cett weltage tal TDC.

191-et et aFalll& 5C011 CS 146 SELAT GEng 50 ALL 39 96 6 99 3.34 8 46 T T po coetecte on.ty- Colt wettege 139 vec.

t 99-4 G3 NFallth 1C918 C5 704 SEL&T Of98 NO ALL SS et S et 3.34 9 64 T T mo coatsete only. Colt weltage tal voc.

3 94. e et NFtBSIA RCS3n CD TSS RELAT GERS ALL ALL 3.99 1 to 3.3e e.66 Y T 180 and NC conteets
Cell weltoso 13% WCC.

143-4 AG&sT&T 8413 BC9 91 C9 TSS SEL&Y GENS ALL ALL 13.56 5 et 3 3e 0.56 T T

E 3 3 4- 5913 3 OE WFt114 3C944 CB 756 REL&T GOS MO ALL 6 99 3 49 3 34 9.64 Y Y Core sprey Retuet tom Logle. Defer to eveauet tee
for 55EL Stee CS tAGIC fee coatsete that ef fect
teley cell,

110 comtect only . Colt weltage 3 35 WDC.

1315 / ST13 et RF4111 A 0 C611 09 TBS DELAT GERE NO ALL 19 99 4 SG 3 3e 4 SS T T 90 eemt sete only Cell vettese tal TDC.
4

131/5713 GE tesvltC 1C411 CS TOG DELAT GERS &LL ALL e et 3 as 3 as e se T T

131158 t 3 GE Ir7W11C K931 CB 146 RELAT GEp3 ALL 41.L 4 et B 19 3 34 8 44 T T

RS131E/43 et CO29ee BCISE CB 117 WV - - T se seemust cont rol settch

131E t G3 GS EF&tSI A 1C313 CS 111 BEL &T Gtts Iso ALL tt to 6 et S 38 G GO T T Cet t wettese 82% VDC.

337/4R GE Esavlie 3C9 31 C3 Tes REl.RT Gest ALL ALL e et S 39 3 24 9 e6 T T

$37 415 et RF&t114 1C631 CB 704 GELAT GERS E00 ALL 3 0 Se G 09 3.34 9 se Y T Ise voeteeto enty. Cett wettese tal TDC.

B 27 -43 ITS 370 BC333 CB 111 GEL &T GDS ALL ALL IS Ge 6 59 S. St 9 69 T T

68-131343 40&sT&T F1013 tC353 CB T57 RELAT GERS ALL ALL 33.58 7.90 5.38 S.69 T T

113e-401 Aue , centeet off of the CB 75? IIW .. .. T N Austilary centeet of f of e engged breetof,

br eaker Opeef eg of the brooker due to chatter le
eccept abl e . es the Rose ehed citeuttry mit t
fonet tem se destgeod.

RS3e-ee3 tua . eent eet off of 144 CS 711 WV .. .= Y N Amalliery centset of f of a regged breaket .

breaker opentes of the broeter abae to chatter to
eccept abl e, se the toad ehed citeettey at ti
tenettee se deelseed

el t 141-144 / 859 et 598 BC364 Nw - .. T N

ma LootC Beest ACTuaT!ose LocIC RPED- 4?l -90 3s t e s e 3 4719- B0014 03 WF&tStB RC915 CS 196 SERAW GERS 11 0 ALL 19 90 t 96 3.34 0 46 T T 300 eestect o sely . Cot t wettese 13e vac.

R PED- 47 8 - 09 5 ele t 13
hof.9 til + 96 te te r 31

&PfD- R 71 - 00 3.= S et t l
10/39

& PED- 6 7 t -et t

4/ 37 ttS Fove No. 93
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Deese hemeld Emerfy Centee - teley Sweteetten

Coorr&CT

seEL sveTse Cestelpflos Benertee Castr&CT IS Hi&T TYPS Passel BLDS EL5v DIst AssassGS EBIERSIRE CAD &CITT DEMhlED PASS RSSWrt CtBWIWFFS
tuEur Psa IPS 95& S P&= =mee

&?tS-SteSS et IIF&llia Scent CS 184 RSLAT SISS We ALL t o.Ge S . e4 3.38 S.55 T V WG eenteets only. Cent weiteee Rae m.
APSD-.C?t teseensa tne LestC
SPED CTI-eseeses33
APED-Cit -eteelas 31 ,

L

41tt-tee 9C et EF4tlkt RCe25 CB Te4 SEIAT GOS IIO ALL to te 6 es 3.34 e.es T T iso contacto enty. Cent wettese las vaC.
&#

tit.sete a ms39Atte-Ett Seteassat
APED tit-sele Bat t3

l

atte-seese se eranssa acett Cs see aEL&T sEmS so ALL 14.Ge S . S$ 3.34 0.54 y T 90 contacto eety. Colt weltaes 33e vac. ;

&Pe.n ets.eetes.sas 5AP En uies.,33
APED Ra t-ettetaste

&#ED- ti t -estet et a t Alts-Bet? GS CStasa RCset CS 104 DERAT GEss so ALL to .08 6 se 3.34 6 45 T T 50 eenteet only. Cett wettese B3e uC. i

APED- Ri t = Se te ens la
ape- Et t - selee ns ae

&118-8619 GB CRt304 BCeta CS 796 M1ATSDS 11 0 ALL t5 to 5.00 3 3e e sa T T uo conteet enty. Cett wettoee 13e vaC.
I
;

&?t t- Bett et Glast Ste41 CB 184 DERAW GERS 11 0 ALL te se 4 se 3.34 e.65 T T IIO eenteet omty. Cost wettese 33e vac.

!

Am.Eeee e. .im BCm o m .mW - - m t. et . . ee u. . . . T T - ee.tec. est,. Ceu -(tese u. uC.

Am... - Cmu tc.n a m .mW e . m m en . . .e u..... T T - e - ee.teet. . een won.ee u. ne.

Af te-teet et Cal 364 BCeta CS Te4 SELAT SESS &LL ALL e se 5. 4e 3.34 8.se T T too and usC eentecto. Colt wetteen Rae v&C.

[em um = -u m icou a m auf om .O m i..a .u u. ..n T T eenteos e. .. en .it.ee u. ne.

cm..e44. . .u m ieen C. m nut S .0 hu . . . . . . .se u. e.n , T ee.teos e.i,. een wonees us oe. !

6. 1

CTth ReseC e5 EIF&tSt& RCetS CS 164 HEATGUS no At.L to .se 4.ee 3.34 e.46 T T 30 esotecto enty. Cell weatese 13e whC.

CT11. E te49 OE OFatSth RCett CB Te4 SEL&T OERS 51 0 11.L R G. co 6.09 3.34 6 se T T Iso conteete enty. Colt voltase 13e vaC. I

,

Ctt&.seest es artista RCels Cs m suut sees no an as.ee a se 3.4e e as T T sie eesteete estr. Cent ettees $3e vae. 1

i etta.sene es artista RCett Ce tes nasAT cEns so &u to es e es 3.3e e.se T T so seat ete sely. Cett wettese 33e vaC.
I

Cith.sene se arktsta RCus Cs tes mEuf eenS no Au to. ea 3.3e so n T T == cent eets caly. Colt westeen in v&C. ;
.

Cina-sues su uratsi& RColt Ce tu stui senS no Au te se o se 3.3a e as T T ma ca teete eely. Cost venee. 33e vae. [
i

i

I Elta-Reeta et MG&t:4 BC 10633 CS Te4 BELAT SEM UO ALL 4 et 1.08 3.34 e SS T T IBO centeete eetys Cett weltage tal TOC

l t
[ .T mo ee.t.et. ecys Cett won.ee las voC
i un ta-stue en maalta at RCm Ce su eEt&T sEe5 no Au ea t s. 3. 3e e.n T

E11&-Re#44 et 5G4114 BC LCela CS T BS MtAT SEM IIS ALL 4 46 3.94 3.34 5 SS T T 50 eenteets eelys Cost wettese 335 VDC
.

st 14.neue es es&sta se tem Ce tu eEut cans so an a.ee R . se 3 se e.se T T so ee.teos e.ly, cett wonees its vec

Et t &-teeSA C3 arut& LCe33 CB 706 Nt.&T GDS 50 ALL 4 es 3. es 3.34 e es T T po comtecto eelys Cett weltage las vDC

*

Bata Beelt 95 eFtSta RCGIS CS Te6 SE1AT eERS NO ALL 4. ee B et 8 34 9.45 T T MD seestaete ontys Colt wettege 33% vDC

E11&-E4444 et NFalt& RCela CS Tet RTL&T GERS 30 ALL S se 3. e6 3 3e e. 64 W T 50 contacte entys Cent vettese tal vDC

til&-Seest et WFES84 Bcell CJ 186 EEL &V GChe 30 ALL 6 ee 3 es 3.34 4. es T T B0 eestecto entys Cent wettege R31 TDC [
.

Et t t-ReGT4 et WF&lth RC033 CS 194 RELAT SERS IIO ELL S se 3.40 3.34 e 66 T T 50 contacto enty: Colt wettese 13S TDC

E114-80e75 et RF4514 3 Celt Cs tes etLAT eats no AL& a se 3.es 3 24 e 66 T T mo contacte entre Cent weltage tal Utc

t

?

4s3?ru seee me. el
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Tehte 6 3

i
noe e heesta t esy Ce=tes - **ter tweteottee

Confae?

' seeL sysfue DEstetPTtcN Chhotele tcNTACT 8B DEL &T TTPS P&mEL BLD0 SLET DIst Amahnst Estaatts ChuttTT DElahMD Pase Rfsert CacIENTS
NENT FSA B Ph put IPA

eReIDES

6 in.tc atu eseu et unna acn3 Cs tu uutans no Au eu 3. .e 3.3e eu T T mo es.t.-te ty. Cett wetten las vDe
,

si a.uu. . n.m ice u C. m nutons m. Au .n 3.n 33. ..u V W u. coet.eu o Coi -it e in vDe

#

B184-Be994 Ct nF&lta S CS $ 3 CS 106 RELAT GERS 50 ALL 6.09 3.44 3.34 6.66 Y T Iso testsete entre Csts wettese tal voc
I'

st14-sene orunut tena Cs ins asut sens no Au a se 3.n 3.2e e.n T T mo ee.t.ete entr. Cett welt.n 13s vDe .

ga ta.setta CS MFh514 BCT 33 CS Te4 BEL &T stas ele ALL 6. Se 3.49 3 34 6. e 4 Y v WO contacte entys. Cett vettage tal VDC
,

+ 1*

3134-59303 GR BFalta RC93 3 CB 184 RELAT cans too ALL 6.06 3. e0 3.34 9. s4 T T 180 emetecte eetys Cett wettege 335 VDc
f'
I

stia.sent a nFasta tent ce su CA me Au T e ci ouse .t it .et co-. . ,, ewe.t .y.t e. ;
on=tte . een westen tai vDe. L

i

5834-89885 et #F451& 3C93 3 CB 145 CA IEC ALL T , M Cliot t et will not cause or paowent erst ee ,

actuot t en. Cett weitage t3l vDC. |

!
!

sita-seten et NF&tsta scesa te tes esL&T cras suo St.L to es 4.se 3.34 s.se T T N0 seatecto enti Cett weltoes til TDC :

I

!

Enla-Ettet OE OFat5th 1C95 3 CB Te6 311.4T Stas eiO ALL 19.99 6 90 3 3e 9. Se W W a0 cent. ate entys Colt settege 135 VDC

tita-setSA et NFt193& BCela CD Tee DELAT SDS ese ALL 16.9e 6 94 3.34 9.86 T T no centeets only: Colt weltage $35 vDC

tit &-50tSS GE NP&Sta RCell CB Tee #ttAT Cas too ALL e . se 3 se 3. 3e 9.64 Y T no comtecto esitya Cost esitage 83% vDC

|

;31, &...l .& .. .FA,14 ,C.n C. ,0. .mt .Tu . . 3.40 3.34 . . . T T to.t. e.1y. C.n _It.n 33, m~

,

esta-setet G3 NFh1th RCB E R CB 14 EEL &T GERS 81 0 ALL 4.00 3 es 3.34 6.84 W T 150 eenteete esitys cet t wettege tal vDC |

Tlta setet OS #Palth RC6 53 CB 104 SELAT CDs 18 0 ALL 4 GG 2 49 3.34 9 66 T T IIO costsete only. Colt weitoge 83% WDC.

" I
sii&-setes cm ernsta RCn Ce see sauf cams wo Au ou a es 3.3e eu v T wo ee.t.ete e ty. Colt vettaeo 335 voc. ;

l

nu-uiu aum it. u C. m aufca. m .o 3.n 3.u ..u V T es.t.ae i,. Ceti onou ni vDe. !

[n u ..n e. cm u m ie.n C. m nut on. Au ..n 3 se au ..u T T ee.t.o. e.i,. een venen tn vDe.
t

nu-um . .um 1C. 3 C. m ..ut on. Au .u 3... 3u ..u T T es. con o e.i,. con imeinvDe. !
i

f

St B&-Beats CR WFA13& RCen CD 106 DELAT CERs 90 ALL 4 99 3.49 3.34 9 se T T see contacts only. Cett weltsee nn vDC.

Elth-EG334 et NFAS14 1Cela CB TSG REL&T CtBE 31 0 ALL 4.96 3.40 3.34 S.56 T T No centeete only. Colt wettege tal VDC.

3114-t9333 GE Br&lta RCela ce ?se SEuf GESS RIO ALL 6 . e4 3 49 3.34 9 44 Y T HO comtecto etly. Colt weltage tal vDC. !

nit.um = un,& DC ice u C. ,a uut . ha 4 .. l . e. 3a ..u T T con -n e an vDC ,

I

Tilt-59333 ct Nottia DC tee B S CB 104 REL&T CESS NO ALL 4 49 R 88 3,34 0.48 T v Cett vettaee 333 vDr' *

I

i
rita-aun or ucatta De tena Cs tes a:LAT GGS NO au 4 49 8 Se 3 34 8 48 T T Cett vettage t3l vDe

tith-We3et GE WGatta DC 3Ca t t CD Tet RELAT GEDS tem ALL 4 49 1.90 3.34 9.66 T T colt wettege 335 TDC

I

8114-Se314 ct igg &lta DC Scela CS 184 etL&T G&as too ALL 4.44 1 Ge 3.34 9.46 T T Cet t wettese 121 VDC 8

i

..,3 3 rsi e se me. o i
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Table 4 3
thsees Assete Speegy Centes - teley Westeettee

CONTACT
SSfb SYSTWe.attSCSIFFIGB De&ettIG CGIf?&CT ID DERAT TTPE P&I8th SLOR ELEV Disp PamaM Wstastts CAP 4CETT emausD past tesesrF CDeemfTs

r smeets SWuPT 954 3P& F54 EPA

;e. A. C .. i&-ms. m& C iCm C. m nut . Au 4.ee Rn 3.n 0.n T T Cou. ..rtege in e

ma-mu a mina De iCm C. m nutaos .o Au e e. ia 3.n .u T T Ceu eetme in .De

Et ta-ES343 95 8GA114 IIC 3Ce33 CB Te6 RStAT CDs 11 0 ALL e et t se 3.3e 0.46 T T Cent echtece tal WDC

3111-59314 SE SP&tSta RCO33 CB 184 DEt&Tcas ALL ALL 3.99 1.89 3.34 9.44 Y T Cath *eatese tal WDC
*a

, 34 t h-BS3?g SS #F44514 4CG E S CS 194 RE1AT BEks 44& ALL 3.04 3,te 3.34 e.44 Y T Coth weite e tal TDC

E31&-39304 AG& STAT TS ICela Ca 196 RELAT GEas ALL &ta 3.00 B . SS 3.3e 0.44 T T

S134-88300 &an.?"AT Tt SCs3 B CS 104 WELAT GWs ALL ALL l.se R . 50 3.34 S.46 T T

tal&-tella es amatta DC tecla CB 104 SELAT eens 50 ALL 4.ee 1.80 3.3e 0.44 T T slo coateete entra Cett wetteee 131 TDC

Ell &-Re B B S OE N04884 BC SC933 CS TSS RERAT SERS 50 &l& 4.89 3.84 3.34 S.44 T T no contacto enty: Colt voltese 33% WDC

3814-59334 es anktta oc 3Ce33 Ca 134 EELAT GERS 50 ALL 4.44 1.04 3.34 0.48 T T eso emetecto eely Colt wettese 335 VDC

tit &-ESISS SE 8041t& BC RC95 3 CS Te4 SEL&T GERS 81 0 ALL 4.es t et 3.34 e.54 T T me conteete omtys Colt wettese 339 VDC

318&-59 3 B4 St Gottta DC 1*'133 CB tes SEL&T stas no &LL 4.40 3.00 3.2e e te T T no seatecte eely Colt wettage tat VDC
4e

Ell &-RG3 tB SS 9044 t& BC 1 Cell C3 7e4 DEL &T esse 11 0 ALL 4.40 t es 3.36 e 44 T T IBO connecto selys Cell vettoee 439 TDC

E314-5984& AQASTAT TR IC953 C3 104 RERAT SERs ALL Ata 9. et 8.19 3.34 e.46 T T Cell weltoso tal VDC

E114-50368 &a& STAT Te Icell Ca 18e DERAT cans ALL ALL 3. e4 t , Se 3.34 c.44 T T Cett weltese tal WDC

sit & sensa eE maalth oC tco33 Ca Te4 ent&T sEns no Ata e.ee 4. ee 3.34 s.se T T Colt wettese las vDC.
f

tit &-Rel58 SS W244R4 BC LC93 3 CS tes RELAT Cess 50 ALL 4 es 1 Se 3.34 e.46 T T Cet t wettese tal VDC.

E814-80 944 GE MGalla DC LCG 33 CS TSS ettAT CERs 90 ALL 4 44 8.90 3.34 0 44 Y Y Cet t wetteee R25 WDC.

E114-36368 et tug &lth SC ECe 33 Ca fes BERAT CDs IBO Ata e et 3.00 3.36 9.86 T T Cell vetteee tal VDC.

Ell &-RelTA GE BFalth RC933 CB 144 DEIAT CDs 11 0 ALL S ee 3 49 3 34 S.e4 T T chester et est contacts to neceptable ao they are - I

to oes tes with eeuwst ty-opee,
solemically- to conteets. Cett wettese tal
VDC .

E184-S$3?S OR WF&lth RCe)B CB 7e4 RERAT SERs 50 a4& e ,86 6 09 3.34 S 46 T T Chester et UC emetects to acceptesto es they ese
to oes too with morett ky-opea,
estestset ty-eeeWeste conteete. Celt vettese tal
VOC.

,

I

si t&-Relu es ar&si& 1C.33 C3 m asut as no . 44 4 eu 3.n 3.u eu T T no comtecte eeny, e.it wette tai vDC .

t

Et 1&* Re t bS CE RF&tt& 3 Cell Ca 198 BEkst 4190 HO ALL S .te 4 Se 3.34 e.46 T T 800 contacte entys Colt wettege tal VDC

Ett&-Resen AGAET&T Ta 1C333 Cs tee masJT eEELt ALL AAA 3.09 B .Se 3.34 9.54 r T Colt weitees tal WDC

04/37ttS Pese Wo. 91

_ . _ _ . . _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ - _. .
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Table 6-3
Duese 4eesid Roosey Centee = Doley Ewelesettee

'

CturTACT

' S: SL STtTEIpits&SCSIFTECel Sa&oP!IEB CDBrT&CT IS SELAT TTFE FeasEL SLDS ELET DI SP &aa&ssGE ElsEnot3E CAFACRTY titst&sID FASS ESSEBrF CtssuRIrft
RDf? Fa4 RF& Ps4 SFA= = = = = =

sQ teetC Es ta. steet ad3& STAT TS SCS $ 3 CS 104 DELAT CEAS ALL ALL 3.0s 1 SS 3.34 6. se T T Coat weltage tal VDC

Et t a-tes 34 OE IBFASIA SCO33 CS TOS BEIAT GERS MO ALL E . 99 3 44 3.34 9.68 T T Chattee of Esc contacts to accepte&1e se they ese
to oestes eith mesmetty-eyen,
setenteetly-edegeste teetecto. Colt wettese t3l
WDC .

Sa ta-364 38 GE IIF&Ll& 3C03 3 CS 106 DE1AT GOS 50 ALL 9 94 4.04 3.34 9.46 Y Y Chattee et WC conteete to acceptable se they ate
te oestem with seensity-apes.
esteencally " te seatecte. Cett wetteee 131.

* WDC. n

E11&-5844& 98 SFAS14 1C993 CR 194 BELAT SESS 50 42 4 s et 3.40 3.34 c.54 T T 000 comtecte selys Cett wetteee 139 TDC

E184-E9448 GE IIFatin RCS B B CS ISS SELAT GERS II0 AL& 9 99 4 GG 3.34 9.84 T T HO contacts only Cell vettage 131 WDC

E184-5a4S4 GE Cal 20ET ttlee RCela CS 184 RELAT CERS IIO ALL 33 to 4.08 3. 2e 4.46 T T sIO and at eestacte# Cett weltsee tal VDC
deleys

!

Et1&-SteSS CE C9130ET estee SC93 3 CS 104 SEtAT SERS ALL ALL 33.49 4 to 3 as e et T T UO and Ist easteetes cell vettese tal VBC
deleyt

E11&-SSS44 SE HF41114 1CSB3 CB 195 BELAT GERS ALL ALL 3.64 3 56 3.34 9 46 y T Is3 and IIC sentacte. Cof t Wettede 's3% VDC

E114-ReS49 GE EF41514 1C9 9 3 CS 195 REL&T CEAS ALL ALL B #8 1.85 8.24 9.64 T T te0 and Ist eastects. Cet t Weltage 33S WDC

Et h&-ESSSA GE GF&lll& 1C913 CS 186 GELAT CIAS ALL ALL 8.99 4.44 ? .3 4 $ GS T T 110 and 1st comtecto. Cent Weltese ISS VDC
'e ,

E111-591SS SE OFA3114 1CSIS CS 185 SE1AT GESS ALL AL& B .Se t . 00 3 34 8.64 T T Is0 and Ist comtects Cent weltage ISS VDC

t

En t&-ESe t& GE OFkSta RCS33 CS 196 SERAT GERS WO ALL 4.99 3.40 3 34 9.68 Y W Isc contacte ef f ect centset et volwee omty.
Ewelemattee of volve conteet leele cemetteeed that
thatter et IOC centeete is ecceptable. Cet t
weltage 13% VDC

s

E144-80813 GE EF&Sta RCell CD ist REL&T GESs no ALL 4 De 3.49 3.34 S.66 Y Y stC eenteete ef fect centeen et wolves enty

Eweleet en of malvo centret toets cons 8mded that
chettee of s'" emetecte to acceptatte. Cet t
weltese S!*s WDC

L

p

E414-50434 OE SCASt& SC933 CB 104 DE1AT GERS 11 0 ALL 4.99 3. es 3.34 e.se T T IIO conteete eely. Cen t wetteee 53% WDC.

Et t a-50433 et NFASIA SCG t 3 CS 108 REL&T CERS EJ ALL 6.94 3. e9 3.34 e.se T T sIO eenteete only. Cett wettese tal wDC.

Et ta-Ece la OE GFalta RCS B 3 CB 194 SEL&T CDS 50 A14 4.04 3.44 3.34 9.44 W W Chettee of Ist conteet esente enty momenteetly
af f ect opentes of eso1993 and Isottet. Tate to
comendseed acceptatie. Cett wettese 13S WDC

Ell &-ESSIS GE BFESth 3C#35 CB 106 REIAT SERS 11 0 ALL 5.04 3 49 3.34 5.56 T T Chattee of ut resteet esente eely benefly ef fect
opentee of aIO3993 and IBDI9eS. Thte is
cometeneed ecceptable. Cett wettese tal TDC

El t h-E8614 OE GGatta DC 3C033 CS 185 GE1AT GERS 11 0 ALL 4 4t I se 3.3e 9.65 1 Y 180 contacto ontyn Cell weltese tal VDC
,

3114-30453 GE OGA18& DC SCS t B CS TOG RELAE GERS 18 0 ALL 4 49 1 54 3 34 e.ee W T 1s0 cent eete enty4 Colt wettese 139 VDC

r

Et 14-S$65A OR BFatSt& ACtla CS its DERAW es3S ALL ALL 3.06 1.40 3.34 S.44 1 Y 180 and IIC emetects. Celt voltese 335 WDC

E114-58488 GE IBGatta DC RCS B S CD 164 DEIAT GEAS Iso ALL 4 et i SS 3 3e e to T T Is0 coatecto moty. Cet! wettege tal WDC.

me/37ttS Fece me. 96
6,

m
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e Totte S-3

pisone Asnete Boesey Centee - Betsy Ewatuetten

CCHT&fT

esEL Sittens basc9 t FT sces Seawfue C0erTaCT IS BEL &T TTtt Passel SLDG ELEV DESF apansucB BusEnettB CathCITT * ** PESS ESSENT CDessuff9
IEEB'T Psh EPA r$4 R PAstaussa

en I,es3C E:14-85414 SE HG&lta DC RCela CS 788 RER.AT CDS 11 0 ALL 4 e4 8 84 3.34 0.44 V T t*Ia senteete eely. Colt wetteee sat wec.

Etta Set 1S CE #Fatitt IcS B B CB 184 REATCDS ALL ALL 3 es 1. es 3.34 e.se T T po end at emmenete. Cett vatteen tag voc

E t ta - 36494 GE IIGalla DC 1C033 CB 184 RELAT SEBS tiO ALL 4.44 8.00 3.38 S SS T T sus contacte enty: Cent weltage R35 voc

Et te-eeeen eE HGatta et RCen s CS 794 SELAT MRS too ALL 4.48 a . 89 3 34 0 48 T T no conteete enty: Colt wettese 131 wac

Es ta.B elen AGASta? TR 3C833 CS TOS EEL &T CBS ALL ALL 3 et R .le 3.34 9.46 T T

Et ta-sette AGASTAT Tt SCS S S CB TSS MBAT GERS ALL atA 3. se 1.58 3.34 0.44 W T ,

Esta-sef aa GE terallia RCela CB 134 SE AW GERS ALL ALL 3.46 1 SS 3.34 S 64 T T 90 and est eastectea Cell weitage tal TDC

Et t a. Ret as 95 IIF&tl:4 SCC 3 B CS 186 H1ATGUS Au Ata R 94 3 . GG 2 34 S.46 T T po and ist coetectee Cent wetteee Rat wDe -

3:1&-te134 OR IIF&lth SCS$3 CB TSS BERAT GEs3 ese aLL 6.00 3.4e 3.34 e.46 T T no emetecta selya Cett wettese 339 WDC

| nu-um .E mua it.n C. m nut m3 .a ..n 3a 3 . 3. ..n T T ii. ee.t-t. -ty, coin weitee. ni wie

|

E184-3015& ac43?&T Te ACSIS CD 794 DELAT GDS ALL Ata 3.80 1.54 3 34 9.48 y T

!

Es ta.Estic as&sT&T Te BCS B S Cs Tee eE AT eta $ ALL ALL 3.59 R 54 3.34 9.84 T T

E11&-59144 SE Ebtllin SCS S3 CB 184 RELAT SERS ALL ALL 3.66 1.99 3.34 9 46 T T 910 end 8EC eenteetta Cent wettaes $35 VOC

Esta-seita St HP&t5:4 BC933 CD TOS EStAT GDS 4LL ALL 1.06 1.84 3.34 S.44 T T Ins and est sootectea cett wetteee 33S Woc
r o

n aa.una et meana ICut Ca m mEuf oEnB me au 4 es 3a 3 34 e.u T T C.it v.it.ee 13s vne.

Et t&-t $??S GE EF44th RCSIB CB Te5 RELAT GERS IIO ALL 4.96 3.48 3.34 9.44 T T Cett wettese its vDc.

- !
Es ta-Betet e5 IIGAtta DC 3C913 CB 194 SELAT SERS 50 ALL 4 49 4.69 3 34 9.54 T T Is0 eenteete sely Colt wette-a tal wpc

,

I

Enla-setet et nGuRA DC IC9 s t CB Te4 RELAT stas ges ALL 4 et 1. e4 3.38 9.54 T T suo centerte enty. Cett won' aea tal VDC

E18 &-89174 OE EFkl:4 RC933 CB 788 SELAW GERS 91 0 ALL 6.99 3.49 3.34 9.44 T T eso eesteete estre Co'. wensees 335 VDC
i

Et t &-Et196 GE HFalta 1C939 CS itt MLAT SERS sIO ALL 6 et 3 40 3.34 9.54 T T ano eseeacte eatya Cett wettoso tal vec
!

n ta.neu oE urasta aCua Cs see aEut uns no au a se 3.u 3.34 e.ss y T mo eenteete eety. Cett w. stage las voc
,

i

n u-nu. .E mm ie.n C. m nut =8 au .n 3 .. 3.n ..u T T eente.te sei,, Ceu welme u, voc ;
l

Elth-Setta AGASTAT 2483 BCGBR CS Tet SERAY LLas ut alA 13.Se 5 se 3.34 9.te T T sac contacts omty. Cett wettese IRS WDc.

!

sti&-1.ein nahmTana 1 Con ce m nut unS me au 33 se s se 3.2e e sa T T se centut. ty. cett weitee. tai voc. ,

-

ij n m. s.e.4 hm?am u.o C, ... .Eut S .u n . .. . . . 33 e se y T c tent _te 1,. C.u westeee 13, C.

1 s

i Etta-sesas ac&Sva? 34:3 3Cs33 Ce tee enAT cEaB ese au 3 3. se s os 3.34 e.as T T ac eenteete enty. Cent wettee.13s voc. !

Et ta -m ent oE maats& sc RCens Ca vos sEut cEA: no alA 4 ee s .es 3 34 e.se T T mo westeete enty. Cett wetteee las voc.
n

. Et ta-S te1S GE AGalla DC RCSIR C3 ist BALAT GDS IIS ALL 4.46 8.00 3.34 S.Se T T Iso westecto eely Cett settese tal TDC.

Riin...m .E man a oc RCua C. m nutons au 4a lu 3.n ..a T T we.t se esi,. Con weiteee n, c. ;

; e
vains rege me. n .

'

t
,

,

--r,-- , - -. - m , - -
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Table 6-3
Oueno Armeld Eneesy Castee - Betsy Swetoottee

GerT&CT

SSEL STsTEbestESCe t rTIces be& wine CoefthCT 19 REIAT Tf 9S P&MEL SLDS ELEW Disp ASeamGE ESRGIEE CAPACITT Desthup Hs3 EstWT COueugurft

Imrt 754 174 PSA E P& .

I

uuC u u. un. = -u u c iCm C. m nu = && 4.a u 3.n ..u T T o contene -ir. Ceu wei e.e ni voe. [

nu um .E mm iCm a m nu == .o Eu .a 3a 3 u ..u T T == es. tea. e.i,, Con weita.e in e t

E184-Estes CE WFalta 1C0 3 3 C9 786 DELAT GEas no ALL 6 94 3.89 3.34 0.64 T T 880 emetecto entys Cett voltaeo 335 WDC

f

at t a -Eu s& aa&sT&T Te RCe 3 Cs ut mEuf osas Au Au a se n.se 3.3s e as T T [
}
.

3114-E9938 Sea 5T&T Te RCell CD 144 RERAT SERS ALL ALL 5 et I.18 3 34 S.46 T T :

i

f3:1&-Re946 oE erksaa BC633 Ce tes anAT oss suo au s .ee 3 Se 3 -34 ' e.se T T eso sentacto entre Cett wetteee las voc*

!

Emi&-E.m eE me&sia iCm Ce m asut oEns no au e . e. 3 43 3.3s e.es T T mo cent te e.sy. cett wait.e. un vec

Enla.Ss914 GE M&RIA SC 3CS 33 CD 106 RELAT ens ELL ALL 4.49 B . 99 3.34 S. se T T ese ame ut contacts Colt vettoes 33% vilt
,

!

sia&-Euss et muia oe BCm Ca m stuTens au au 4a i . e. : 34 en T T me n.4 aC es toets. eeen wenie nas voC

Et na-Betu GE =&lth DC RC9 p a CB 184 DERAT SERS WG ALL 4.49 1.00 3.34 9.46 Y T 800 eestacte onlya Cett weltoso tal TDC

St t&-Ett?S GE IIGuth DC .CG I S CB T04 SERAT OSS HO ALL 4 SG 1 96 3 34 S.44 T T 90 contacts ontys Cett weltsee 135 WDC

I

Es ta-Resta OE IIFalta 2C013 CB 144 DERAT CEas sto ALL s es 3 at 3.34 S.54 T T est senteets de not af fect asEL eentsment. Cett '

wettese tal WDC
l

Ella-sette et Israll& 1C9 3 5 CB 184 BELAT CERS NO ELL 6 De 3 Se 3 34 e . se T T HC eenteete do met atteet ssEL o,etyneet. Cet t
settage BBS HC

D,

E114-E1994 GE IBFalta 1C633 CS 194 BELAT GERS seo && S . Se 3.44 3 24 9.44 T T IIO contacto enlys Cell wontego 53% TDC >

Et t&- E ttet et IIPtSta SC933 CB TSS RERAT GERS IIO ALL 4 GG 3.48 3.34 S.46 Y T IIO contacto eelya Cell weltage 335 vDC

E114-B1914 GE IIO&8la DC RCGG3 CS 188 SELAT GERS WO ALL 4.46 1.99 3,34 S.56 T T HO centeets enty. Cell vettage tal VDC.

Et ta-Etats es IIGatta et RCell C3 te6 SELAT GERS 98 0 ALL 4 48 8 90 3 34 G Se T T 180 contacte only. Cell weltese tal wpC.

nu-u.u es uu oc icua C. m nut == Au 4a i... 3.n ..u T T eentene e.sy. een weite.e us -C. ;

'

E11&-81434 GE HQEll& DC 3C05 5 C3 Tee metAT eens leg ALL 4.49 1.89 3.34 9.44 W T 180 contacto sely. Cell voltage 335 VDC.

El t h-EleSA DE IIr&lta RC933 CS 144 9512T OEES IBO ALL 8 SG 3 40 3.34 9.45 T T 150 comtecto eatys Cell vettege 135 WDC

'
E114-E10SS DE SPalla Bcell CB 194 BERAT SERS IIe ALL 6.99 3.49 3.34 9.54 T T aIO eenteete entys Cett weltage 53% WDC

E31&-59071 GE gr&5th 1C945 C3 106 RELAT GERS Is0 ALL 4 99 3 44 3.34 9.64 Y T Coco spesy Acteettee Ctecett , see eveneottee
'fee SSEL tten CS LOGIC for evoleettee of

coateete esteh ef f ect thte device

NO sentact sely. Cett wettese 135 WDC.

E3:4-59419 OE HPalla RC644 Cs tot SERAT GEas Iso ALL 8 et 3.49 3.34 8 65 W T Ceee speay &ctestion Clacott. see oesteetten
los ESEL stem CS LaGEC ter eweleetten et
contacto ehtch ef fect thte dowtee.

*
Bio coatset enty, Cott wetteee $3% WDC.

i
l

*
E3th-999th et IBFASta 1C94 3 CB 184 SEIAT CERS HD ALL 6 64 3 49 3 34 9 to T T Ceee spesy &cteet tee Checost. See ewagentlee t

for SsEL stee CS LOGIC fee eesteete that ef fect
thte dettee,

a

IBO comtect only. Cell wettate $25 WDC.

W 37t9% Peee No. 99
6

L
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Toble 6-3
Demme Armeld beergy Center * aoney Eveneettee

CterTAC.TEntt sistmastetscairrgces Datelsee CCIET&CT IS DERAT T1PR P&nEL GLDS ELET Dg gy noenwe ggggggg Cap 4CgTT DElstIS P&BS ESSWT CtaguEgrrt

88.89E9 IREurT Pte SP4 PS4 894

tea TABIC E334 86009 GS NFaith RC944 CB 105 R$LAT CERS IID ALL 4.98 3.40 3 34 S.SS T T Case speep Actmet ten Cleests. See seetoottee
fee SSEL tten Rett 84GIC f ee testeste that etteet ,
tble dowlee.

183 eenteet sely. Cett eettege tal WDC,

833 spet?& tLISelD340 SARTUN 300 BC956 RS Des CE DATA ALL ALL 3 to 4.39 3.30 0.30 T T See seet tem 6. 3.1.

331-90315 tLIS459356 thatcas See 3 Cess to 156 GE DATA ALL &a& 3 et 3.36 3.14 e . 3e T T Soo Soetten 4.1.1.

* Dat-estt1C tL354593Cp tar 1 cit 300 SC959 RR 951 et DaT4 ALL 48& 3.59 8.38 S.84 S 34 W T See Beetten 8.8.1.

'

B33-8s0119 (LIS459300 Ba8 Tom 300 2C055 BB 151 et DATA Ata ALL ' 3.99 3.30 0.96 S.99 T T See Seetten 5.1.1.

331-assant tPs45393 maaTop 20e SCl33 se 151 et Daft ALL Ata 3 te 1.39 4.99 8.38 T T see seetten S. 3.1.

838-0183&& treeless taatseALS B3T SCele AB 196 OR DATA ALL ALL S.99 8.34 3.30 S.38 T T See Seetten 8.1.1.

Ba t -tetalt 19945496 thIrfts 300 RCSSS De 151 GE DaT4 ALL Ata 3.00 8.24 S.00 e. Se T T See Secties 6.3.1.

B31-es08tB (PS45363 Sa#TUEB 399 BCl 31 km 151 CE D&TA ALL ALL 3.00 1.39 e SS e. 34 W T See Seetten 4.1.1.

331-e05334 (LIS45339 WasulkT 8410C RCelt Its Tee et OtTA ALL ALL 3.99 R .39 3.3e e. no T T See sect ten 6.3.1.

828-EeG319 GLIS4SB31 T&aalkT 4430C RCSSS SS 111 GE DhT4 ALL ALL 3.06 1.39 0.00 6.30 V W See Beetten S.3.1.

Bat-eGatt ELIS4518) T&Atakt 4410C SC054 BS DOS GE DATA ALL ALL 3.96 1.34 3.18 S.34 T T See Soes ten G. I . T.
?I

sal. iso 394 IPSessse e&asacas.E s2T RCess as see GE D&T4 Sta ALL 3.ee n . 3e 3. to e . se T T see sees tem s . t .1.

.n .39. toe.u. .m=E .n SCm .3 m n om Au au 3 S. i.n . .e .n T T See Seoies .. 1.j

; .u.ne eom13 mm mESn iem .. m a un hi4 au 3. 3.n 3 . 3. ..n T T see .oo ien . . t .1.

i

S31-Isel99 f Psallet Ba#ESDkLa 32T AC995 mm 111 CE Data ALL ALL 3.86 1.34 9.80 9.59 T T See seettee 4 0.1.

Bat-ese164 (PDIS464th R&RTGE 200 BCl33 RS 151 GE DATA ALL ALL 1.90 1.35 9 90 9 De T T See Sectnen 6 8.1.

531-#054C tPDIsetelp RARToet See RC133 RS 111 GE DATA ALL ALL 3.09 R . 30 e . 80 9 30 t T See Soesten 5 3.1.

BBt-teette tPDEt44435 Sketcts 300 BClat SS 1*1 GE OkT4 ALL ALL 5 to 3.39 9.88 9.39 T T Coe sect les 4. 3.1.

831-01e148 GFDES4444e ShaTUN 388 RCl33 RS 111 GE DATA ALL ALL 3.90 1.38 9 et 0.35 W T see Sectlen S.R .T.

331-416104 (PSet311 SAAESchLE PIE RCl 33 98 151 CE DATA ALL ALL 3.54 1,39 G.04 4.n T T See Sectase 6.1.1.

B31-seetOS (PS4698&b R&aESDELE PIB 3C050 Rf 139 GE DATA &LL ALL 5.44 8. 3G 6 05 S.36 Y T See sectnee a B.T.

313 888194 (PDIse635&4 thBTOH 200 RC951 RS 130 CE Dafa ALL A14 3 to 1.36 6 et 6.38 T T See Sect len G . I . T .

331-885195 4P0134634&3 SamTott att SCO5S RB 139 GE DATA ALL Ash 3.99 3.30 6.04 e. 34 W W See Sect tem 5.1.1.

951-18839& IP9ES443586 ShaTUIS 300 109$1 95 130 GE DATA Ata ALL 5 99 1.38 6 OS 3.30 W W See Seet t en 4.3.1.

551-te63ea (PDIS46345b SARTces 380 BetSe R$ 139 GE D&T4 ALL ALL 3.06 1.39 9 90 9.34 T T See Soet tee 6 1.1

851 180314 (PDIS443Sc3 SatTOIB 390 BCB?? SS 138 SE DATA Ata ALL 3 54 1.36 6.08 6.30 W T See Soet ten 4. 3.1

958.W0318 (PDIS4436C) S&RTOII 3tt RCOSS 95 139 GE Datt &LL ALL 3.04 1.39 0.80 9.58 T T See Soet ten 4.1.1.
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Buese Aenete Energy teater * Rotay Evoluetten

CONTACT

PsEL seetme/pasres pTrede Dt4W3me CcWFACT ID SEIAT TTPE P&mEL BLas EET stsP == WIgnettB CR PACITT testem pass tssENT CceBENTS
IANT Pea SP4 PEA RP&

utamat

est beste Bit-We33B trete4634CB SARTUII 3ee $ Cele SS 189 SE DATE ALL ALL 3 ee 3.36 0.00 9.30 T T see secales 4.1.1.

B 51 80334 spetS4435De matfau aos Scett SS T38 GS DAT4 &LL &ta 3 98 1.30 e se 0.30 T T See seesten 6.8.Y.

C98-ses3A treelll&B Statte 0-Stag 339 4C133 RB 151 GR DETA ALL ELL 3.46 1.30 e . ee e. le T T See seettee a 4.1.

C18-Wes3B ste43LSB8 Statte O-ting l3st 1C998 33 739 08 CATA ALL ALL 3.ee 1.49 0.08 e.5e T T See Soet tee 4. 3.1.

C11-5003C EN438SC) Statte D-Stes las 8C134 M TS1 GE DATA ALL &ta 3.08 4.30 0.00 9. 3 G T T see Secties 4.3.1.

4

C11-Wes3D treelllDa statte O-eleg 13s SC183 83 157 OE hkTh ALL Ata 3,0e 3. 3e e 00 6.30 T T see sectten s.t.T.

331-setLA (N48teti Staats S-ting 13u RC133 as 151 et BATA ALL &LL 3.ee 1.36 8. 9e 8. 3 e T T see Soettee 6.3.1.

Elt-metBS (MelltBI Stette 9-Sieg 13e RCele SR 139 88 DATA ALL ALL 3.44 1.39 0. 0e 0.38 T T Soo Sectise e.3.9.

E13-setRC 499441386 Stette S-Ring Lau RCt34 RB 111 98 El&TA &la Ala 3.e9 1.3e e et e . Se T T See Section 6.51.

338-180R18 GNe't333 Stette D-Stag 13e RClat 35 117 08 DATA 484 &LL 4.66 1.39 S.08 0.30 T T See Seesten 4.3.1,

318 *%344 GN303389 Stette 9-alog test RC139A GB 110 68 DhT4 ALL &LL 3.00 1. 3e e 'ee 4.38 T T See section e.t.7.

ESR-Wetes 496L98756 Stette 0-Ring less RCl395 33 119 et DATA Ata ALL 3.00 1.30 e se 0.39 T T See Baetise 4.3.1.

Et t -pet eC 496303e03 Stette O. Ring 506 LC1894 GS fle GE DATA ALL 44 4 3.88 1.36 e et 8. 3e T T See Beetten 4.1.1.

Ett-se160 trattalet statte S-Stag Sete BClate SS 130 GS Ok?& ALL Ata 3 es 1.39 e to G.3G T T See Sectica 5.3.1.
b*

Est-se3e4 EN303340 etette S-Blog sis 4 1Cl39A BB Tie et DaT4 ALL ALL 3.se 3.34 3. se e.33 T T see seettee 4.1.1.

Est-peteS int 93144 etatte S-Ring SIBS SC1399 58 134 OS DATA ALL Ana 3.9e 8.36 0.00 9. 3e T T See seet tee 6. t.7.

E11-tBG30C (Pe343446 Statte 8-Ring SEse RCl39A SS 118 Og BaTA ALL At& 3.40 1.36 9.99 e.3e T T See secties 4.1.1.

Ett-meted tret93146 stette e-ties tess RC1393 as 1.0 GS Okth ALL ALL 3.ee 1.30 e.96 8. 2e T T see sectisa 6.4.7.

Ell-WG214 65030197846 BASTelf att SC1394 RB T1e GS DhTA ALL ALL 3.00 2.30 8.00 0.38 T T See sectles 4.1.1.

Ett-Wealt 4P518197383 SanTas See telate PW tte et BATA ALL SAA 3.48 1.38 0.04 0.30 T T See Sect t em 6 ' t .7.

LST-SSSSA Fa=eamm e-the-Lac-s 3Coen C3 Tes gumLIPIED ALL &na T T Selenteelty gaelif ted pos Pembees Company Type
feet Sepoet ge&&BSc Rev. & tese APElkeJL-44et .

LST-GSt%S P01t3090 S-346-L3C-R SCest CD 184 OtIRLIPIED AIA ALL T T solesteatty guet tf ted pec Penhore Company Type
Test Depest ge&&5 64 See. A tese AND-B3t-teet .

LST-4541C 90E90D0 W-Rhe-Lac-B BC945 C3 fee gukLIPtED ALL ALL T T Seteeteetly gestified pas Pennere Ceasemy Type
Test Repost ge&&tSe Rev. A deee APED-Sat Stet .

LST-4545D Fameama N-3AG-L3c-R RCeel CB Tee gutLIFIED ALL ALL T T Seteetcally goott fled poe Fosbeee Ceepany Type
Test Soport ge&&Ble Rev. & tese APED-535-84ep .

LStl. L5tS Liettesque em tee t tet gry -- -- T 5 Icechaeteetly . tented contact

Latt. LSB Limitetene 3e-9 ste1999 uw -- *= T 88 esecheatcot ty act.eted contact.

Latt. Lett Limitetene 38-3 teettee asy -- -- T 5 sechanteat ty actuated contact.

L515 Liettoague me-3 Ise1968 gry -- -- T e mechanteetly actested centset.

LSt. LBin Limitteese 89-9 0193049 uw -- -- T ti peeknotently actented contact.
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* Table 4-3
Duane Arnete Emery Ntes - Setey Eveteat tee

CterTACT

fSEL e rstEn d DESC9 t PT Ices Deaw3NS Coefr&CT ED BERAT TveE rapEL FM ELEW Otst === grumettB CAPACSTT Damase pass EssEbrf Crusamfft
gueuf Psa IP4 PSA tra

. emeutKB

see LOttC 038 ass 19tSt GE Esse RCeel C3 Tee ifW -- += T M Isamuel centeel emitch

ele testetap GE Sat 1C883 C3 Tee NW ** ~~ T e Issauel centret owitch

O3S tes19355 GB Sesi 1C90 3 , CB Tee trW -- ~ T s steemet centeel switch

etta ete269tCl GE CR39ee RCtel C3 1st IfW -- -- T s seemuel comeret switch

stig tRe1983Cl et CR29ee 2C048 CB Det IfW -* ** T W Inommet contret owitch .

. S184 timeleetts SE CS2904 BCool C3 Tee EN =* -- T 3 teomust coatset owitch

eles (38199353 GE CS29ee SC048 CB Tee NW ~ -- T N tenmuel centrel switch
!

?
s19a ene2 eses mE Ca2ees Scess Ce tes erW -- -- T e wa net contret awatch

,

Site 4e830593 et Cattet SCeep CS 104 SIW ** ~ T 5 enaeust centret switch

582A cetS2eeBSI GE CR29ee RC943 CS Tee afw -- +- T W seenwel centrol oesteh

S AIS ents1995St CE Ca2948 BC983 Ca 10e uw -- -- T u saanuel contren swatch

; Seen GE CR2948 1C012 C3 14e NW -- *- T M Iemanal centret switch

Sees WE Ce29ee -- IfW ~~ -- T W enemust costset switch

S454 CE CR29ee ICS13 CS Tce tew -* -- T a sammuel costret owitch
,

' 3418 OR CtJ949 ** OIW ** == T W Iemeual centret owltets

seen GE CS2948 -- Div -- -- T W Buenannt centret emitch

seat GE CR2948 +- WW -- *- T W genaust coatset setteh

5414 GE CSJtes ' -- WW *- ** T M tenanas! centret switch

Seit SE CR290s * -- Irv ~ *- T e gemessel centeel switch

S5ta testselat et CS2900 ~~ UW ** *= T 3 elasmaal centret owitch

SStB tNSitetti GE CR29ee *- Alv -- ** T W ameauet sentret owitch

313D 4351913b GE set IC995 CB Tee IIW -- -- T e senaust centret owntch

355 4591962D SE CR29de -- HW += ++ T s tenauel contret switch

S%et 4R82663 3 GE CR2940 Steel CB 1ee 91W -- -- T IB temeneek conteet owitch#

Elet (1194943 9 CE C9294o RCool CB 18e efW == ~~ T E Steams 1 contact switch

524-888113 (Lase 13el Talnett eclec RC955 De 157 est DATE ALL ALL 5 66 1.29 4.00 e.38 T T See sect tem 4.1.1.

GeJ 8'# 95 Psee me. Roa
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| Table 6-3 .

|
r

| Summary of Operator Actiorc

!

'

SSEE locos Denmpason the=re er rhamre Group Pr*=aami Adverse Operasar Action J==adir=a==

| Number Mare !

8435 CRilVAC/ Battery Room LR-7315A, LR-7315B, Turn off and lock- Reset lockout relay Battery room exhaust fan trouble annunciator will alert operator
Exhaust Fan A 95-030A,95-0308, K1, K3 out fan. from mntrol room. if lockout relay prevents exhaust fan operation. IMout relay ,

| can be reset frosn control roost. Exhaust fans are not !
t

! IVEFD30A immediately required aher an A4 event.

8436 CRIIVAC/ Battery Room LR-7315A, LR-7315B, Turn off and lock- Reset lockout relay See above.

| Exhaust Fan B 95-030A,95430B, K1, K3 out fan. from control room.

IVEFD30B :

o

i 8437 CR11VAC/ Battery Room LR-7315A, LR-7315B, Turn off and lock- Reset lockout relay See above.

! Exhaust Fan C 95-030A,95 030B, K1, K3 outfan. from control room. .

i !

'' IVEF030C

8446 CRIIVAC/ Control 49,8CR,11R,21R 5'IR, Turn off and lock- Reset chiller at Contact chatter may trip chiller. Operator action would be ;

Building Chiller A 81R,42-3225 out chiller, local control panel required at local panel to reset the chiller's control circuitry (PB-
j Reset).1his is acceptable, because the operator has indication '

; IVCII001A Pressure, temperature and of the chiller's status and the chiller is not required immediately
flow suvitches:1PS,4PS, followmg the strong ground motion.

3

'

i ZTAS,6TAS,3TAS, '

! STAS,7TAS,2FIS,3PS |
!

2

8447 CRIIVAC/ Control 49,8CR, ITR,21R,51R, Turn off and lock- Reset chiller at See above.
Buildmg Chiller B IIIR,42-4214 out chiller. local control penet

i

IVCll001B Pressure, temperature and j
flow switches:1PS,4PS, ,

2TAS,6TAS,3TAS, |,
'STAS,7TAS,2FLS,3PS
5

t

t

;
4
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Section 7-
,

1

RESULTS OF RELAY WALKDOWNS

.

7.1 PURPOSE OF WALKDOWN

The Generic Implementation Procedure (GIP) for resolution of Unresolved Safety Issue
(USI) A-46, requires, in part, a plant walkdown of relays and their enclosures. The
purpose of this walkdown is to: |

|

1. Obtain, as necessary, information needed to determine cabinet types and cabinet
specific in-cabinet amplification factors for seismic capacity screening;

2. Verify the seismic adequacy of cabinets.or enclosures which contain essential
relays;

3. Spot check mounting of essential relays to determine if they are in accordance !

with manufacturers' recommendations; and |
1

4. Confirm relay types and locations are consistent with documentation sources !
used to establish relay types and locations during the relay circuit relays. l

|

On September 1 - 3,1993 a plant walkdown was conducted at the Duane Arnold Energy
Center to perform: (1) spot checks of mounting of essential relays and (2) spot checks of-

relay types and locations. Under the USI A-46 program, relay mounting are assumed to be
in accordance with manufacturers' recommendations and plant documentation of relay
types and locations is assumed to be accurate. The objective of the spot checks made
during the relay walkdown was to confirm on a sample basis these assumptions. Other
plant walkdowns, performed by the seismic capability engineers, collected the information
needed to determine cabinet types for seismic capacity screening of relays and verify the
seismic adequacy of the cabinets and enclosures which support essential relays.

The USI A-46 walkdowns at Duane Arnold were performed in accordance with a
walkdown procedure. The following summarizes the approach and results of the relay
walkdown conducted to spot check relay mountings, types and locations.

7.2 WALKDOWN APPROACH

Prior to the relay walkdown, the Lead Relay Reviewer prepared a list of equipment to be
included in the relay walkdown. This list contained a subset of the cabinets and enclosures
containing essential relays. It also included other electrical equipment that contained

7-1
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)

relays, switches, or other contact devices which are part of the USI A-46 relay review.
Table 7-1 contains the list of equipment included in the relay walkdown. For each cabinet
and enclosure included in the walkdown, the following was recorded on the walkdown data
sheets:

1. A sample of the relay manufacturers and model numbers which could be
identified without intrusive inspection;

2. Any labelling information which could later help associate these devices with the
nomenclature found on plant schematic drawings; and

3. Results of spot checks of mountings.
__ _

Relay outliers that were identified during the walkdown were documented in accordance
with MPR Procedure OER-7809-1, " Evaluation and Reporting of GIP Outliers Identified
During USI A-46 Walkdowns"-

7.3 WALKDOWN RESULTS . . ._ _

The results of the walkdown indicate, with the exception of the three specific instances
discussed below, that the relays and other contact devices were mounted adequately and in
accordance with manufacturers' recommendations. Comparisons between the relay type

- and labelling data collected during the walkdown and corresponding data found in the
CHAMPS database and on the electrical drawings found the as-built installations to match
the design documentation used in the relay evaluation.

The following summarizes the three outliers identified during the relay walkdown:

1. One loose mounting screw was identified on two overcurrent (150/151) relays in
4160 Volt essential switchgear 1A4. The relays involved were the phase 3
150/151 relay on breaker compartment 1A408 and the phase 3150/151 relay on
breaker compartment 1A404. The loose screw on the 1A408 relay was tightened
on-the-spot by a craft electrician. The other screw appeared cross-threaded and
could not be tightened on-the-spot.

2. One mounting screw was found missing on relay 127/B1, which is located in
1C352 - Essential Bus 1A4 Degraded Voltage Detector Cabinet.

3. A spot check of relay mountings on 4160 Volt essential switchgear 1A3 iden-
tified one loose screw on the phase 1150/151 relay on breaker compartment
1A306 and the phase 3150/151 relay on breaker compartment 1A306.

Maintenance Action Request (MAR) number A18163 was initiated to inspect and repair,
as necessary, the mounting screws for the relays in essential switchgear 1A4. MAR A19358

7-2
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1

1
i

,

was initiated to address the missing screw on relay 127/B1 located in cabinet IC352. MAR
A18162 was initiated to inspect and repair, as necessary, the mounting screws for the relays i
in essential switchgear 1A3. .

1
1

The outliers identified during the walkdown were considered to be minor in nature and |
isolated to the specific enclosures in which they were found. The results of the mounting
spot checks indicate that the general population of relays at DAEC are mounted properly. I

Socket type relays (e.g. Agastat GP) were secured firmly with spring clips or straps. Spot |
checks of manual operated control switches were found to meet criteria of mechanically 1

actuated switches which are inherently rugged. j

|
:

i

|
1

|

!

l

i

i
1

I

1

|

l

l

I

l

i

I
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Table 7-1

Safe Shutdown Equipment Included In Relay Walkdown j
-

|

Equipment Location

ID Description Building Elevation |
1A3 4160V AC Essential Switchgear CB 757

1B04 480V AC Control Building Load Center CB 757

1A4 4160V Essential Switchgear CB 757

1C352 Essential BUS 1A4 Undervoltage Detector CB 757

1D22 125VDC (Division 2) 1D2 Main Battery Charger CB 757

1C157 Supply Fan IV-SF-51 Control Panel IS 767

1C156 Supply Fan 1V-SF-50 Control Panel IS 767

1B20 480V ACImad Center Intake Structure IS 767

1B21 480V AC Intake Structure MCC Allis Chalmers IS 767

Valve Line Control Center

1C003 Control Panel- Main Control Room CB 786

IB44 480V MCC (Allis Chalmers) RB 757

1B44A RB 480V MCC (Allis Chalmers) RB 757

1D11 125 V DC Division 1 Distribution Panel A CB 757

1D13 125V DC Division 1 Distribution Panel C CB 757

1D10 125V DC Division 1 Distribution Panel CB 757

1D40 250V DC Distribution Panel CB 757

ILO8 Control Building 277V AC Lighting Panel CB 757

1B42 480V Motor Control Center CB 757

1C351 Essential 1A3 Degraded Voltage Detector CB 757

IB46 Pump House 480V AC MCC PH 761

1C31 Generator and Plant Relays CB 786

1C033 Division II RHR, Core Spray & Auto Blowdown CB 786

Relay Cabinet

Page 1 of 2



Table 7-1 (Continued)

Safe Shutdown Equipment Included In Relay Walkdown

Equipment Location
ID Description Building Elevation

1C42 Outboard Primary Containment Isol. Valve CB 786
Relay

1C43 Core Spray Division 1 CB 786

1C45 Auto Blowdown Relay Vertical Board CB 786

1C094 SBDG/SBDG 1G-21 Control Panel CB 800

1C92 SBDG 1G-21 Gauc , Board TB 757 1

1C118 SBDG/ Diesel Gen 1G-21 Control Relay and TB 757
Terminal Panel

1C422B RSD/ Remote Shutdown Fuse Panel RB 757
|

|

|

|

|

|

|

I
l

|

|
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Table A 1

IJst of Essential Relays

|

Essential Relay Endoeure Essential Relay Sweening Results
(Note 2) SSELIless Namiber i

Panel Bids. Elev. Relay Type Contad ID Disposialen Pass

1A3 CB 757 GE HGA14AR 127 3 CDU N LDSHD 1A3

1A3 CB 757 AGASTAT7012 102-301 RELAY GERS Y 6001

1A3 CB 757 GE HFA151A 194-31 REIAY GERS Y 1DSHD 1A3

1A3 CB 757 GEHFA151A 194-31 RELAY GERS Y 3109

1A3 CB 757 GE HFA151A 194-32 RELAY GERS Y IDSHD 1A3

1A3 CB 757 GE1AC66K . 150/151 REIAY GERS N 3109

1A3 CB 757 GE PJC11A 150G REIAY GERS N 3109
,

IA3 CB' 757 WESTINGHOUSE 186/M RELAY GERS Y 3109
WL

1A3 CB 757 WES11NGHOUSE 186/3 RELAY GERS Y 6001

WL
i

1A3 CB 757 GE HOA14AK 102-311 SWGR GERS Y 6001 !

1A3 CB 757 GE HMA, Cat No. 152Y SWOR GERS Y 6003 !

I

0137A7575P001

1A3 CB 757 GEHMA, Cat No. 152Y SWGR GERS Y 3109 ,
'

0137A7575P001

1A3 CB 757 GE HMA, Cat. No. 152Y SWGR GERS Y 6006
0137A7575P001

1A3 CB 757 GEIAC66B 150/151 312 SWGR GERS Y 6003
,

1A3 CB 757 GEIAC66B 150/151-303 SWGR GERS Y 6006

1A3 CB 757 GE PJC11A 150G-303 SWGR GERS Y 6006

1A3 CB 757 GE PJC11A 150G-312 SWGR GERS Y 6003 ]

1A301 CB 757 GEIAC53A 151 301 RELAY GERS N 6001 )
1A302 CB 757 GE HFA151A 127-3X RELAY GERS N 6001,LDSHD 1A3

1

1A302 CB 757 GEIAC53A 151-302 REIAY GERS N 6001 l

l
1A302 CB 757 GE1AC53A 151N-302 REIAY GERS N 6001

1A303 CB 757 GE HFA151A 194-31 RE1AY GERS Y 4008

1A303 CB 757 GE HFA151A 194-31 RELAY GERS Y 8101

1A303 CB 757 GE HFA151A 194-31 RELAY GERS Y 8102

1A303 CB 757 GE HFA151A 194 31 RELAY GERS Y 4005
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Table A-1(Continued)

IJst of Essential Relays

|

Essential Relay Endoeure Essential Relay Smening Rasmits I

(Nele 2) SSELIteam Nunner !

Panei Bids. Elev. Relay Type Centaa ID Dispeetties Pass
'l

1A303 CB 757 GE HFA151A 194-32 REIAY GERS Y 8202

1A303 CB 757 GE HFA151A 194-32 REIAY GERS Y 8201

1A305 CB 757 GEIAC66K 150,151 REIAY GERS N 4005

1A305 CB 757 GE PJC11A 150G REIAY GERS N 4005

1A305 CB 757 WEFI'INGHOUSE 18&M REIAY GERS Y 4005
WL

1A305 CB 757 GE HMA, Cat. No. 152Y SWGR GERS Y 4005 i

0137A7575P001

1A306 CB 757 GEIAC66K 150/151 RELAYGERS N 4008

1A306 CB 757 GE PJC11A 1500 REIAY GERS N 4008

1A306 CB 757 WESTINGHOUSE 186/M REIAY GERS Y 4008 ;

WL
.

1A306 CB 757 GE HMA, Cat. No. 152Y SWGR GERS Y 4008
0137A7575P001 >

1A307 CB 757 GEIAC66K 150/151 REIAY GERS N 8101

1A307 CB 757 GE PJC11A 1500 REIAY GERS N 8101

1A307 CB 757 WESTINGHOUSE 186/M RELAY GERS Y 8101 ;

WL j

1A307 CB 757 GE HMA, Cat. No. 152/Y SWOR GERS Y 8101 >

0137A7575P001

1A308 CB 757 GEIAC66K 150/151 REIAY GERS N 8102
6

1A308 CB 757 GE PJC11A 1500 REIAY GERS N 8102
.

t

1A308 CB 757 WES71NGHOUSE 186/M RELAY GERS Y 8102
WL

1A308 CB 757 GE HMA, Cat. No. 152/Y SWGR GERS Y 8102
0137A7575P001

1A311 CB 757 GEICW51A 132/DG1 CDU N 6001

1A311 CB 757 GEIJCV51A 151V/DG1 RELAY GERS N 6001

1A311 CB 757 WES71NGHOUSE 186/DG1 REIAY GERS Y 6001
WL

..

1A311 CB 757 GE NGV11C 159/DG1 SWGR GERS Y 6001

1A4 CB 757 GE HGA14AR 127-4 CDU N LDSHD 1A4
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Table A 1(Continued)

IJst of Essential Relays

Essential Raley Endoeuro Essenalai Relay Saeening Results
(Note 2) SSELItsen Number

Panet Bids. Elev. Relay Type Contad ID Disposition Pass

1A4 CB 757 AGA5 TAT 7012 102 401 ' Rd.AY GERS Y 6050

1A4 CB 757 GE HFA151A 194-41 RELAY GERS Y 1DSHD 1A4

1A4 CB 757 GE HFA151A 194-41 REIAY GERS Y 3119

1A4 CB 757 GE HFA151A 194-42 REIAY GERS Y 8204

1A4 CB 757 GE HFA151A 194 42 REIAY GERS Y IDSHD 1A4

1A4 CB 757 GBliC66K 1507151
~

REIAY GERS N 3119

1A4 CB 757 GE PJC11A 150G REIAY GERS N 3119

1A4 CB 757 WES11NGHOUSE 186/M REIAY GERS Y 3119 .

,

WL

1A4 CB 757 WESTINGHOUSE 186/4 RELAY GERS Y 6050

WL

1A4 CB 757 GE HGA14AK 102411 SWGR GERS Y 6050

1A4 CB 77< GE HMA, Cat. No. 152Y SWGR GERS Y 6050

0137A7575P001

1A4 CB 757 GE HMA, Cat. No. 152Y SWGR GERS Y 6050
0137A7575P001

1A4 CB 757 GE HMA, Cat. No. 152Y SWGR GERS Y 6050
0137A7575P001

1A4 CB 757 GE HMA, Cat. No. 152Y SWGR GERS Y 6001

0137A7575P001

1A4 CB 757 GE HMA, Cat. No. 152Y SWGR GERS Y 6001

0137A7575P001

1A4 CB 757 GE HMA, Cat. No. 152Y SWGR GERS Y 6001

Ol37A7575P001

1A4 CB 757 GE HMA, Cat. No. 152Y SWGR GERS Y 3119
0137A7575P001

1A4 CB 757 GE HMA, Cat. No. 152Y SWGR GERS Y 6052
0137A7575P001

1A4 CB 757 GE HMA, Cat. No. 152Y SWGR GERS Y 6055

0137A7575P001

IA4 CB 757 GEIAC66B 150/151 412 SWOR GERS Y 6052

1A4 CB . 757 GE 1AC66B 150/151 403 SWGR GERS Y 6055

1A4 CB 757 GE PJC11A 150G-403 SWGR GERS Y 6055
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Table A 1(Continued)

list of Essential Relays

Essential Relay Endoeure Essendal Relay Smening itesults
(Note 2) SSELItem Number

Panel Bids. Eier. Relay Type Contact ID Disposiden Pass

1A4 CB 757 GE PJC11A 150G-412 SWGR GERS Y 6052

1A401 CB 757 GE1AC53A 151-401 REIAY GERS N 6050

1A402 CB 757 GE HFA151A 127-4X RELAY GERS N 6050,LDSHD 1A4

1A402 CB 757 GEIAC53A 151-402 ~ REIAY GERS N 6050

1A402 CB 757 GEIAC53A 151N-402 REIAY GERS N 6050

1A403 CB 757 GE HFA151A 194-41 REIAY GERS Y 4025

1A403 CB 757 GE HFA151A 194-41 REIAY GERS Y 8103

1A403 CB 757 GE HFA151A 194-41 RELAY GERS Y- 8104

1A403 CB 757 GE HFA151A 194-41 RELAYGERS Y 4028

1A403 CB 757 GE HFA151A 194-42 ~ RE!AY GERS Y 8203
,

1A405 CB 757 GEIAC66K 150/151 RELAY GERS N 4025

1A405 CB 757 GE PJC11A 150 0 RELAY GERS N 4025

1A405 CB 757 WESTINGHOUSE 186/M REIAY GERS Y 4025

|

1A405 CB 757 GE HMA, Cat. No. 152Y SWGR GERS Y 4025
0137A7575P001

1A406 CB 757 GEIAC66K 150/151 RELAY GERS N 4028

*
1A406 CB 757 GE PJC11A 1500 RELAY GERS N 4028

1A406 CB 757 WESTINGHOUSE 186/M REIAY GERS Y 4028
WL

1A406 CB 757 GE HMA, Cat. No. 152Y SWGR GERS Y 4028
0137A7575P001

1A407 CB 757 GEIAC66K 150/151 REIAY GERS N 8103

1A407 CB 757 GE PJC11A 150G RELAY GERS N 8103

1A407 CB 757 WESTINGHOUSE 186/M RELAY GERS Y 8103
WL

1A407 CB 757 GE HMA, Cat. No. 152/Y SWOR GERS Y 8103
0137A7575P001

1A408 CB 757 GE 1AC66K 150/151 REIAY GERS N 8104

1A408 CB 757 GE PJC11A 150G RELAY GERS N 8104
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Table A 1(Continued)

Ijst of Essential Relays

.

Essential Relay Endoeure Essendal Relay Saoening Results

(Note 2) SSELlaaniNassber

Panel BWs. Elev. Relay Type " Cented ID Dispoelden Pass

1A408 CB 757 WES11NGHOUSE 186/M REIAY GERS Y 8104

WL

1A408 CB 757 GE HMA, Cat. No. 152N SWGR GERS Y 8104

0137A7575P001

1A411 CB 757 GEICW51A 132/DG2 CDU N 6050

1A411 CB 757 GE1JCV51A 151V/DG2 REIAY GERS N 6050 j

1A411 CB 757 WESTINGHOUSE 186/DG2 REIAY GERS Y 6050

WL
~

j
,

IA411 CB 757 GE NOV11C 159/DG2 SWGR GERS Y 6050

1B03 CB 757 GE HFA51A Y SWGR GERS Y 6007

1B03 CB 757 GE HFA51A Y SWGR GERS Y 6009 |
'

\

1B04 CB 757 GE HFA51A Y SWGR GERS Y 6056

IB04 CB 757 GE HFA51A Y SWGR GERS Y 6058
q

1B0901 IS 767 GE HFA51A 52Y SWOR GERS Y 8201

'

IB0902 IS 767 GE HFA51A 52Y SWGR GERS Y 8202

1B0903 IS ' 767 GE HFA51A Y SWGR GERS Y 6004

IB2001 IS 767 GE HFA51A 52Y SWGR GERS Y 8203

ID2001 IS 767 GE HFA51A 52Y SWGR GERS Y 8204

IB2003 IS 767 GE HFA51A Y SWGR GERS - Y 6053

IB32 CB 757 Allis-Chalmers, 42/C,42/O and 49 MCC GERS Y 3101

NEMA Sias 1.Model
25-111

IB32 CB 757 Allishalaw s, 42 and 49 (OL) MCC GERS Y 8001
NEMA Slae 4,Model
25-114

1B32 CB 757 Allisomimers, 42/b(IB3214) MCC GERS Y 8013
NEMA Size 4, Model
25-114

1832 CB 757 Allis-Chalmers, 42-0,42-C,49 MCC GERS Y 8015
NEMASize 1,Model
25-111

IB32 CB 757 Allis-Chalmers, 42-0,42-C,49 MCC GERS Y 8016
NEMA Size 1, Model
25-111

.___

I
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Table A 1(Continued)

List of Essential Relays ,

Essendal Relay Endesure - Esseadal Relay Saosalag Results
(Note 2) SSELItem Number

Panel Bids. Elev. Relay Type Cented ID Dispoelden Pass
,

1832 CB 757 Alls-Chalmers, 42-0,42-C,49 MCC GERS - Y 3139
NEMA Siae 1,Model
25-111

1B3207 CB 757 Allis-Chalmers, 42/a,49 MCC GERS Y 8401 |

NEMA Size 2.Model
25-112 1

1B3207 CB 757 Allis thl=ers, 42 3207/a MCCGERS Y 8407
NEMA Sims 2,Model
25 112

1B3208 CB 757 - Allis-Chalmers, 42/a,49 MCC GERS Y 8407
NEMA Siae 1,Model
25-111

1B3213 CB 757 Allis-Chalmers, 42/a,49 MCC GERS Y 8551
NEMA Siae 2,Model
25-112

183227 CB 757 Allis<halmers, 42-0,42-C,49 MCC GERS Y 8025
NEMA Siae 1,Model
25 111

1B34 RB 786 Allis-Chalmers, 42-0,42-C,49 MCC GERS Y 3112
NEMASiae1 Model i

25-111 j

1B34 RB 786 A!!is-Chalmers, 42-0,42-C,49 MCCGERS Y 3114 |
NEMA Siae 1, Model
25-111

1B34 RB 786 Allis-Chalmers, 42-0,42-C,49 MCC GERS Y 3113
NEMA Size 1,Model
25 111

IB34 RB 786 Allis-Chalmers, 42-0,42C,49 MCC GERS Y 3105

NEMA Size 1.Model
25-111

1B34 RB 786 Allis Chalmers, 42-0,42-C,49 MCC GERS Y 3106
NEMA Size 1, Model
25-111

1B34 RB 786 Allis-Chalmers, 424,42-C,49 MCC GERS Y 3110
NEMA Size 1,Model
25-111

1B34 RB 786 Allis-Chalmers, 42-C,42-O,49 MCC GERS Y 4004
NEMA Size 1, Model
25 111
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Table A-1(Continued)

Ilst of Essential Relays

I
!

Essendel Relay Endesure Essential Relay Sweening Results

(Note 2) SSEL laam Niunber

Panel BMs. Elev. Relay Type Cented ID - Dispeeltlen Pass

1B34 RB 786 Al m at- s, 42-0,42-C,49 MCC GERS Y 8105
NEMA Siae 1,Model ,

I
25-111

|

1B34 RB 786 All P al- s, 42-0,42-C 49 MCC GERS Y' 8109
NEMA Siae 1,Model j

25-111
'

1B34 RB 786 Allis t'hal-es, 42-0,42-C,49 MCC GERS Y 3161
NEMA Siae 1,Model
25-111

IB34 RB 786 Albs-Chalmen, 42-0,42-C,49 MCCGERS Y 3170
NEMA Size 1,Model
25-111

1B34 RB 786 Albs chairnen, 42-0,42-C,49 MCC GERS Y 4002
NEMA Slac 1,Model
25-111

1B34 RB 786 Albs-Chalmen, 42-0,42-C,49 MCC GERS Y 4003

NEMASiae1 Model
25-111

1834 RB 786 Albs-Chalmen, 42-0,42-C,49 MCC GERS Y 8017
NEMA Size 1,Model
25-111

1B34 RB 786 Allis-Chalmen, 42-0,42-C,49 MCC GERS Y 4006
NEMA Siae 1,Model
25-111

1B34 RB 786 Allis-Chalmen, 42-0,42-C,49 MCC GERS Y 4007
NEMA Sias 1, Model
25-111

|
1B34 RB 786 Allis-Chalmen, 42-0,42-C,49 MCC GERS Y 4008A

NEMA Size 1 Model
25 111

1834 RB 786 Allis Chalmen, 42 0,42-C,49 MCC GERS Y 4009
NEMA Siac 2,Model
25 112

1B34 RB 786 Allis-Chalmen, 42-O,42-C,49 MCC GERS Y 4010
NEMA Size 1, Model
25-111

1B34 RB 786 Allis-Chalmen, 42-0,42-C,49 MCC GERS Y 4011A
NEMA Size 1,Model
25 111
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Table A 1(Continued)

List of Essential Relays

Essential Reisy Endosure Essenual Relay Saeoning Results

(Note 2) SSELItem Number

Panel Bids. Ein. Relay Type Conted ID Disposides Pass

1B34 RB 786 Allis-Chalmen, 42-0,42-C,49 MCCGERS Y 4014
NEMA Sim 1, Model
25-111

1B34 RB 786 Alliscalmen, 42-0,42-C,49 MCC GERS Y 4016
NEMA Sim 1,Model
25-111

1B34 RB 786 Allis-Chalmen, 42-0,42-C,49 MCC GIfitS Y 4016A
NEMA Sim 1.Model
25-111

1B34 RB 786 Allis-Chalmen, ; 42-O,42-C,49 MCC GERS Y 4017
NEMA Six 1,Model
25-111

1B34 RB 786 Allis-Chalmen, 42-O,42-C,49 MCC GERS Y 4020
NEMASim1 Model
25-111

1B34 RB 786 Allis-Chalmen, 42-0,42-C,49 MCC GERS Y 4021
NEMA Sim 1, Models

25-111

1B34 RB 786 Allis-Chalmen. 42-0,42-C,49 MCC GERS Y 4046
NEMA Sim 1,Model
25-111

1B34 RB 786 GE HFA51A Y SWGR GERS Y 6010

IB34A RB 786 Allis-Chalmen, 42-0,42-C,49 MCC GERS Y 4019
NEMA Sim 3,Model
25 113

IB34A RB 786 Allisaalmen, 42-0,42-C,49 MCC GERS Y 4018
NEMA Sim 4,Model
25-114

1B34A RB 786 AGASTAT E7022 62-2004 REIAY GERS Y 4018

1B37 RB 786 Allis-Chalmen, 42-0,42-C,49 MCC GERS Y 3171
NEMA Sim 1, Model
25-111

1B37 RB 786 Allis-Chalmen, 42-0,42-C,49 MCC GERS Y 3172
NEMA Sim 1 Model
25-111

1B37 RB 786 Allis Chalmen, 42-0,42-C,49 MCC GERS Y 3173
NEMASim1 Model
25-111
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Table A-1(Continued)
)

List of Essential Relays

Essendal Relay Endesure Essendal Relay Screenlag Results
i

(Nese2) SSELltem Number'

Panel Bids. Elev, Relay Type Centact ID Dispeelden Pass

1B37 RB 786 Allis4%1 men, 42-0,42 4,49 MCCGERS Y 3174
NEMA Sias 1,Model
25-111

IB42 O 757 Alls chah= ~s, 42 and 49 (OL) MCC GERS Y 8002
NEMA Sise 4, Model
28 '14

IB42 CB 757 Allis-Chalmen, 42/b MCX:GERS Y 8014
NEMA Size 4,Model
25-114

1B42 CB 757 Allis-thlmen, 42-0,42-C,49 MCC GERS Y 3158 |

NEMA Sias 1.Model i

|25-111

1B4206 CB 757 Allis-Chalmen, 42/a,49 MCCGERS Y 8552

NEMA Size 2.Model
25-112

.
-

1B4218 CB 757 Allis C3ialmen, 42/a,49 MC:GERS Y 8402
NEMA Size 2,Model
25-112

1B4218 CB 757 A!!is-Chalmen, 42 4218/a MCC GERS Y 8408
NEMA Size 2, Model
25-112

1B4219 CB 757 Allis-Chalmen, 42/a,49 MCX:GERS Y 8408
NEMA Size 1,Model
25-111

1B4225 CB 757 Allis-Chalmen, 42-0,42-C,49 MCC GERS Y 8026

NEMA Size 1.Model
25 111

IB44 RB 757 Allis-Chalmen, 42-0,42-C,49 MCC GERS Y 3124
! NEMA Size 1.Model

25-111

IB44 RB 757 Allis-Chalmen, 42-0,42-C,49 MCC GERS Y 3123

NEMA Size 1 Model
25-111

IB44 RB 757 A!!is-Chalmen, 42-0,42-C,49 MCC GERS Y 3115

NEMASize1 Model
25-111

1B44 RB 757 Allis{halmen, 42-0,42-C,49 MCC GERS Y 3116

| NEMA Size 1.Model
25-111
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Table A-1(Continued)

IJst of Essential Relays

-

'

i

Essential Relay Endesure Essential Relay Seeenlag Results
(Nese 2) SSEL hem Numeeri

Panel Bids. Elev. Relay Type Ceased ID Dispeeltion Pass i

* IB44 RB 757 Allis-Chalmers, 42-0,42-C,49 MCC GERS Y 3120
1 NEMA Siae 1,)todel
j 25-111 |' - ' ~ ~ - -

t 1844 RB 757 Allis chatm ,r 42 0,42 C,49 MCC GERS Y 3122
*

NEMA Siae 1,kd_'
25-111

) 1844 RB 757 Allis-Chalmers, 42-0,42-C,49 MCX:GERS Y 8110
i NEMA Siae 1,Model
1 25 111
!

i 1B44 RB 757 Allin-cialmers, 42-0,42-C,49 MCC GERS Y 8106
j NEMA Siae 1,Model
i 25-111

| 1B44 RB 757 Allis chal=**s, 42-0,42-C,49 MCC GERS Y 4022 -

NEMASiae 1 Model
25-111;

1 1844 RB 757 Allis-Chalmers, 42-0,42-C,49 MCC GERS Y 4023
j NEMA Sim 1,Model

; 25-111
!

,
1B44 RB 757 Allis-Chalmers, 42-0,42-C,49 MCC GERS Y 4024

| NEMA Sim 1,Model
25-111+

1

4 IB44 RB 757 Allis-Chalmers, 42-0,42-C,49 MCC GERS Y 4026
! NEMA Sim 1,Model |

| 25-111 |

! !
: IB44 RB 757 Allis-Qialmers, 42-0,42-C,49 MCC GERS Y 4027 i

! NEMA Sim 1,Model )
i 25 111 !

i
! 1B44 RB 757 Alliscialmers, 42-0,42-C,49 MCCGERS Y 4028A

NEMA Sim 1, Model ),

25-111

1B44 RB 757 Allis-Chalmers, 42-0,42-C,49 MCC GERS Y 4029
NEMA Sim 2,Model

', 25-112
;

i IB44 RB 757 A!!is-Chalmers, 42-0,42-C,49 MCCGERS Y 4030
NEMA Sim 1, Model,

25-111

1B44 RB 757 Allis-Chalmers, 42-0,42-C,49 MCC GERS Y 4031A'

NEMA Size 1 Model
25 111

|

4
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Table A 1(Continued)

IJst of Essential Relays f
,

Esomeslai Relay Endoomre Essential Relay Seessing Reemiss

(Note 2) SSELlaam Number

Penal Blds- Dev. Relay Type Contact ID Dispostelen Pass

1844 RB 757 Allis Omimen, 42-0,42-C,49 MCC GERS Y 4034 |

NEMA F.ae 1, Model i

25-111

1844 RB 757 Allis-Chalmen, 42-0,42 4 49 MCCGERS Y 4036

NEMA Siae 1,Model |
25-111

1844 RB 757 Albs 4%I-rs, 42 0,42 4 49 MCCGERS Y 4036A I
'

NEMA Siae 1,Model
25-111 .

!

1B44 RB 757 Allis-Chalmers, 42-0,42-C,49 MCC GERS Y 4037

NEMA Siae 1 Model
25-111

1B44 RB 757 Allis Chalmers, 42-0,42-C,49 MCCGERS Y 4040

NEMA Size 1.Model
25 111

1844 RB 757 AllisJht-n, 42-0,42-C,49 MCCGERS Y 4041

NEMA Siae 1.Model
25-111

1B44 RB 757 Allis-Chalmen, 42-0,42-C,49 MCCGERS Y 8018 ,

'
NEMA Sim 1,Model
25 111

1844 RB 757 GE HFA51A Y SWGR GERS Y 6059

1B44A RB 757 Allis-Chalmen, 42 0,42 C,49 MCCGERS Y 4039 ,

, *

NEMA Size 3,Model
25-113

1B44A RB 757 Allis-Chalmen, 42-0,42-C,49 MCC GEPJi Y 4038

NEMA Siae 4,Model
25 114

:

ICD 03 CB 786 EAGETIMER K4400A, K4400B QUAURED Y 2007

HP52

1CD03 CB 786 EAGGTIMER K4400A, K4400B QUAURED Y 2009
'

HP52

ICD 03 CB 786 EAGETIMER K4400A,K4400B QUAURED Y 2010

HP52

1CD03 CB 786 EAGG TIMER K4400A,K4400B QUAURED Y 2011

HPS2

1C003 CB 786 FOXBORO N-2AD- 13Y-4565A QUAURED Y RHRIDGIC
L2C-R

!
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Table A 1(Continued)

List of Essential Relays

Essendal Relay Endosure Essendal Relay Smening Results
(Note 2) SSELltesa Number

-

Panel Bldg.- Dev. Relay Type Coetad 11) Disposidos Pass

1Q03 CB 786 FOXBORO N-2AO- LSY-4565B QUAllFIED Y RHRIDGIC
L2C R

ICD 03 CB 786 FOXBORO N-2AD- 13Y-4565C QUAllFIED Y RHRIDGIC I
L2C R

1Q03 CB 706 FOXBORO N-2A0- LSY-4565D QUAllFIED Y RHR LOGIC |
12C R l

|

IC006 CB 786 AGASTAT EGP K1 2001 RELAY GERS Y 8203

1C006 CB 786 AGASTAT F.GP K12002 RELAY GERS Y 8204

1C006 CB 786 AG fEGP K1-901 RELAY GERS Y 8201

1C006 CB 786 4GASST EGP K1-902 RELAY GERS Y 8202

1 Q06 CB 786 AGASTAT EGP K2-2001 RELAY GERS Y 8203

1C006 CB 786 AGASTATEGP K2-2002 RELAY GERS Y 8204

ICD 06 CB 786 AGASTAT EGP K2-901 RELAY GERS Y 8201-

1 Q06 CB 786 AGASTAT EGP K2-902 RELAY GERS Y 8202

1C006 CB 786 AGASTAT EGP K3-2001 RELAY GERS Y 8203

1CD06 CB 786 AGASTAT EGP K3-2002 RELAY GERS Y 8204

1C006 CB 786 AGASTAT EGP K3-901 RELAY GERS Y 8201 |

1C006 CB 786 AGASTAT EGP K3-902 RELAY GERS Y 8202

1C006 CB 786 GE CR120A 95-R03 RELAY GERS Y 8208B

1C008 CB 786 GE HGA11J DC 103-301 RELAY GERS Y 6001

1C008 CB 786 GEIIGA11J DC 103-401 RELAY GERS Y 6050 |

1Q15 CB 786 GE HFA151A A71B-K005A RELAY GERS Y RHR LOGIC

1Q15 CB 786 GE HFA151A A71B-K005C RELAY GERS Y RHRIDGIC

1Q15 CB 786 GE HFA151A C71A-K004A RELAY GERS Y RHRIDGIC

1C015 CB 786 GE HFA151A C71A-K004C RELAY GERS Y RHR LOGIC

ICU15 CB 786 GEIIFA151A C71A-K006A RELAY GERS Y RHRIDGIC

1 Q 15 CB 786 GE HFA151A C71A-K006C RELAY GERS Y RHR LOGIC
_

1 Q17 CB 786 GE HFA151A A71B-K005B RELAY GERS Y RHR LOGIC

IC017 CB 786 GE lIFA151A A71B-K005D RELAY GERS Y RHR LOGIC
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Table A-1(Continued) ;

IJst of Essential Relays
,

,

Essential Relay Endoeure Essendal Relay Saoening Results
.

;

(Nees2) SSELItem Nunser
|

Panet Bids. Elev. Relay Type Cented ID Disposiden Pass ;

1C031 CB 786 GE NGV11C 127/SB12 REIAY GERS Y LDSHD 1A4

10031 CB 786 GE NGV11C 127/41' RELAYGERS Y LDSHD 1A4

1C031 CB 786 WESTINGHGUSE 386/ST RELAY GERS Y 6001

WL

1C031 CB 786 WESTINGHOUSE 386/ST RELAY GERS Y 6050

D
1C032 CB 786 AGASTAT 2412 E11A-K081A REIAY GERS Y RHRIDGIC

1 G32 CB 786 AGASTAT2412 E11A K086A RELAY GERS Y RHRIDGIC

1G32 CB 786 AGASTATTR E11A-K028A RE1AY GERS Y RHRIDGIC

1G32 CB 786 AGASTATTR E11A-K034A RELAY GERS Y RHRIDGIC

1C032 CB 786 AGASTATTR E11A-K040A REIAY GERS Y RHRIDGIC

1C032 CB 786 AGASTATTR E11A-KD70A REIAY GERS Y RHRIDGIC

IC032 CB 786 AGASTATTR E11A-K075A RELAY GERS Y RHRIDGIC

10032 CB 786 AGASTATTR E11A K093A REIAY GERS Y RHR LOGIC
|

1G32 CB 786 GE CR120KT(time E11A K045A RELAY GERS Y RHRIDGIC |

delay)

1G32 CB 786 GE HFA151A E11A-K014A RE1AY GERS Y RHRIDGIC

1G32 CB 786 GE HFA151A E11A-KD15A RELAY GERS Y RHRIDGIC*

1C032 CB 786 GE HFA151A E11A K027A RELAY GERS Y RHR LOGIC i

!

1G32 CB 786 GE HFA151A E11A K054A REIAY GERS Y RHRIDGIC
|

IG32 CB 786 GE HFA151A E11A K055A RELAY GERS Y RHRIDGIC '

1C032 CB 786 GE HFA151A E11A K066A RELAY GERS Y 4019,RHRIDGIC

IC032 CB 786 GE HFA151A E11A-K072A RELAY GERS Y RHRIDGIC

IG32 CB 786 GE HFA151A E11A K076A REIAY GERS Y RHRIDGIC

1C032 CB 786 GE HFA51A E11A K005A RELAY GERS Y RHRIDGIC

1G32 CB 786 GE HFA51A E11A-K006A REIAY GERS Y RHR LOGIC

IC032 CB 786 GE HFA51A E11A-K007A REIAY GERS Y RHR LOGIC

1C032 CB 786 GE HFA51A E11A K008A RELAY GERS Y RHR LOGIC

IG32 CB 786 GE HFA51A E11A-K009A RELAY GERS Y RHR LOGIC
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Table A-1(Continued)

Ust of Essential Relays f

Essential Relay Endoenre Essential Relay Screening Results

(Nese2) SSELiteenNi aber

Panel 5148 Elev. Relay Type ceasedID Disposition ' Pase

#

1G32 CB 786 GE HFA51A E11A-K010A REIAY GERS Y RHR LOGIC

1G32 CB 786 GE HFA51A E11A-K016A RE1AY GERS Y RHRIDGIC
,

t

1G32 CB 786 GE HFA51A E11A-K018A RELAYGERS Y 4005,RHR IDGIC

1C032 CB 786 GE HFA51A E11A K019A RELAY GERS Y 4005,RHR LOGIC

1G32 CB 786 GE HFA51A E11A-K021A REIAY GERS Y 4008.RHR IDGIC

10032 CB 786 GE HFA51A E11A-K022A REIAY GERS Y 4008,RHR IDGIC
,

1G32 CB 786 GE HFA51A E11A-K037A REIAY GERS Y RHRIDGIC

1G32 CB 786 GE HFA51A E11A-K039A REIAY GERS Y RHR' LOGIC

1C032 CB 786 GE HFA51A E11A-K043A ' REIAY GERS Y RHR1DGIC

ICD 32 CB 786 GE HFA51A E11A-K044A RELAY GERS Y RHRIDGIC

10032 CB 786 GE HFA51A E11A-K046A RELAYGERS Y 4018

1G32 CB 786' GE HFA51A E11A-K047A REIAY GERS Y 4038

1G32 CB 786 GE HFA51A E11A-K058A REIAY GERS Y 4017
,

1G32 CB 786 GE HFA51A E11A-K061A RELAY GERS Y 4017,RHR IDGIC

1G32 CB 786 GE HFA51A E11A K062A REIAY GERS Y 8101,8102,RHR
IDGIC

1G32 CB 786 GE HFASIA E11A-K063A REIAY GERS Y RHR LOGIC

1G32 CB 786 GE HFA51A E11A K073A RELAY GERS Y RHR LOGIC -

IC032 CB 786 GE HFA51A E11A K077A RELAY GERS Y RHRIDGIC

1C032 CB 786 GE HFA51A E11A-K079A RE1AY GERS Y RHRIDGIC

IC032 CB 786 GE HFA51A E11A KD80A REIAY GERS Y RHRIDGIC

ICD 32 CB 786 GE HFA51A E11A K090A RELAY GERS Y RHR LDGIC

1C032 CB 786 GE HFA51A E11A-K094A REIAY GERS Y RHRIDGIC

1G32 CB 786 GE HFA51A E11A K099A RELAY GERS Y RHRIDGIC

IC032 CB 786 GE HFA51A E11A-K100A RELAY GERS Y RHR LDGIC

1G32 CB 786 GE HFA514 E11A-K105A REIAY GERS Y RHRIDGIC

1G32 CB 786 GC tlGAllA DC E11A-K003A RELAY GERS Y RHR IDGIC

| GEHGA11ADC E11A-K004A REIAY GERS Y RHRIDGIC t1G32 CB 7%
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Table A 1 (Continued)

List of Essential Relays

Essendal Relay Endoeuro Essendal Relay Smening Results
(Nede 2) SSEL f em Number

Panel Batis. Eler. Relar Type Consad ID Disposides Pass

1C032 CB 786 GE HGA11A DC E11A-K023A REIAY GERS Y RHRIDGIC

ICD 32 CB 786 GE HGA11A DC E11A K024A REIAY GERS Y RHR IDGIC

10032 CB 186 GE HGA11A DC EllA K025A REIAYGERS Y RHR LOGIC

1C032 CB 786 GE HGA11ADC E11A-K026A REIAY GERS Y RHR LOGIC

1C032 CB 786 GE HGA11A DC E11A-K031A RELAY GERS Y RHR EDGIC

IC032 CB 786 GE HGA11ADC E11A-KD32A RELAY GERS Y RHR LOGIC

1G32 CB 786 GE HGA11ADC E11A-K033A RELAY GERS Y RHR LOGIC

1C032 CB 786 GE HGA11A DC E11A-K035A REIAY GERS Y RHR LOGIC

10032 CB 786 GE HOA11A DC E11A-K036A REIAY GERS Y RHR LDGIC

1G32 CB 786 GE HGA11A DC E11A-K065A RELAY GERS Y RHR LOGIC

1C032 CB 786 GE HGA11A DC E11A-K067A REIAY GERS Y 4039AHRIDGIC

IC032 CB 786 GE HGA11A DC E11A-K069A REIAY GERS Y RHR LDGIC

1CD32 CB 786 GE HGA11A DC E11A-K078A RELAY GERS Y RHRIDGIC

1G32 CB 786 GE HGA11A DC E11A-K087A RELAY GERS Y 4018,RHRIDGIC |

IG32 CB 786 GE HGA11A DC E11A-K088A RELAY GERS Y 4038,4039,RHR
IDGIC

ICD 32 - CB 786 GE HGA11ADC E11A K095A RELAY GERS Y RHRIDGIC

IG32 CB 786 GE HGA11ADC E11A K097A REIAY GERS Y RHR LOGIC

10032 CB 786 GE HGA11ADC E11A-K101A REIAY GERS Y RHRIDGIC

1C032 CB 786 GE HGA11ADC E11A-K102A RELAY GERS Y RHR LOGIC

1G33 CB 786 AGASTAT2412 E11A-KD81B RELAY GERS Y RHRIDGIC

10033 CB 786 AGASTAT 2412 E11A KDS6B RELAY GERS Y RHRIDGIC

1C033 CB 786 AGASTATTR E11A-K028B REIAY GERS Y RHRIDGIC

IC033 CB 786 AGA5TATTR E11A-K034B REIAY GERS Y RHRIDGIC

1C033 CB 786 AGASTATTR E11A K040B REIAY GERS Y RHk LOGIC

1G33 CB 786 AGASTATTR E11A-K070B RELAY GERS Y RHRIDGIC

/ 10033 CB 786 AGASTATTR E11A K075B REIAY GERS Y RHR LOGIC

1C033 CB 786 AGASTATTR E11A K0938 RELAY GERS Y RHR LOGIC

i
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Table A-1(Continued)

Ist c# Essential Relays

!

Essential Relay Endoeure . Essential Relay Sweening Results ,

(Note 2) SSELlassa Nusuber !

Panet Bhlg. Elev. Relay Type Comanct ID Dispeettien Pass

1G33 CB 786 GE CR120KT(time E11A-K045B REIAYGERS Y RHR LOGIC
_. delay)

,

t

1G33 CB 786 GE HFA11A E11A-KD37B REIAY GERS Y RHRIDGIC
'

1G33 CB 786 GE HFA11A E11A-K039B RELAY GERS ~ Y RHR LOGIC

10033 CB 786 GE HFA11A E11A-KD43B REIAY GERS Y RHRIDGIC
!

10033 CB 786 GE HFA11A E11A-K0448 REIAY GERS Y RHR LOGIC
t

1G33 CB 786 GE HFA11A E11A-KD46B RELAY GERS Y 4018

1G33 CB 786 GE HFA11A E11A-K047B RELAY GERS Y 4038
!
!

1C033 CB 786 GE HFA151A E11A-K0148 REIAY GERS Y RHRIDGIC

1CD33 CB 786 GE HFA151A E11A-K027B REIAY GERS Y RHRIDGIC
i

10033 CB 786 GE HFA151A E11A-KD548 RELAY GERS Y RHRIDGIC

1G33 CB 786 GE HFA151A E11A KD55B RELAY GERS Y RHR1DGIC
_

,

1G33 CB 786 GE HFA151A E11A-K067B RELAY GERS Y 409,RHR LOGIC

IC033 CB 786 GE HFA151A E11A K072B RELAY GERS Y RHRIDGIC

1G33 CB 784 GE HFA151A E11A-K076B RELAY GERS Y RHRIDGIC -

.

1C033 CB 786 GE HFA51A E11A-K005B REIAY GERS Y RHRIDGIC

IC033 CB 786 GE HFA51A E11A-K0068 RELAY GERS Y RHRIDGIC

1C033 CB 786 GE HFA51A E11A-K0078 RELAY GERS Y RHRIDGIC

1G33 CB 786 GE HFA51A E11A K008B RELAY GERS Y RHRIDGIC !

1G33 CB 786 GE HFA51A E11A-K009B RELAY GERS Y RHR LOGIC

1C033 CB 786 GE HFA51A E11A-K010B RELAY GERS Y RHR LOGIC

1G33 CB 786 GE HFA51A E11A K015B REIAY GERS Y RHRIDGIC
!

ICD 33 CB 786 GE HFA51A E11A-K016B RELAY GERS Y RHRIDGIC ;

1

IC033 CB 786 GE HFA51A E11A-K018B RELAY GERS Y 4025,RHRIDGIC f

1C033 CB 786 GE HFA51A E11A K019B RELAY GERS Y 4025,RHR LOGIC

1C033 CB 786 GE HFA51A E11A-K021B RELAY GERS Y 4028,RHR LOGIC

ICD 33 CB 786 GE HFA51A E11A-K022B REIAY GERS Y 4028,RHR IDGIC

1G33 CB 786 GE HFA51A E11A-K058B RELAY GERS Y 4041
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Table A-1(Continued)

list of Essential Relays

Essential Relay Endoeurs Essential Relay Screening Results

(Note 2) SSEL Itemi Nurmber

Panet Bldg. Elev. Relay Type Contad ID Dispositlom Pass
,

IC033 CB 786 GE HFA51A E11A KD61B REIAY GERS Y 4037,RHR LOGIC

1CD33 CB 786 GE HFA51A E11A K062B RELAY GERS Y 8103,8104,RHR
IDGIC j

IC033 CB 786 GE HFA51A E11A-K063B RELAY GERS Y 4039,RHR IDGIC

IQ33 CB 786 GE HFA51A E11A-K073B RELAY GERS Y RHRIDGIC |

1G33 CB 786 GE HFA51A E11A-K077B REIAY GERS Y RHR LOGIC

1G33 CB 786 GE HFA51A E11A-K079B REIAY GERS Y RHR EDGIC

IQ33 CB 786 GE HFA51A E11A KD80B RELAY GERS Y RHRIDGIC

1C033 CB 786 GE HFA51A E11A-K090B RELAY GERS Y RHRIDGIC

ICD 33 CB 786 GE NFA51A E11A K094B RELAY GERS Y RHR LOGIC
i

1G33 CB 786 GE HFA51A E11A-K099B RELAY GERS Y RHR LOGIC

1G33 CB 786 GE HFA51A E11A-K100B RELAYGERS Y RHR LOGIC
,

!

1C033 CB 786 GE HFA51A E11A-K105B REIAY GERS Y RHRIDGIC

1G33 CB 786 GE HGA11A DC E11A-K003B RELAY GERS Y RHRIDGIC

1G33 CB 786 GE HGA11A DC E11A K004B RELAY GERS Y RHR1DGIC

IC033 CB 786 GE HGA11ADC E11A K023B RELAYGERS Y RHR LOGIC

1G33 CB 786 GE HOA11A DC E11A-K024B RELAY GERS Y RHRIDGIC

IC033 CB 786 GE HGA11ADC E11A-K025B RELAY GERS Y RHRIDGIC

1G33 CB 786 GE HGA11A DC E11A-K026B REIAY GERS Y RHRIDGIC

1G33 CB 786 GE HGA11A DC E11A-K031B RELAY GERS Y RHRIDGIC

1C033 CB 786 GE HGA11A DC E11A K032B RELAY GERS Y RHRIDGIC

1C033 CB 786 GE HGA11A DC E11A K033B RELAY GERS Y RHR IDGIC

ICD 33 CB 786 GE HOA11A DC E11A-K035B RELAY GERS Y RHR LOGIC

IC033 CB 786 GE HGA11A DC E11A K036B RELAY GERS Y RHRIDGIC

1C033 CB 786 GE HGA11A DC E11A-K065B RELAY GERS Y RIIRIDGIC

1C033 CB 786 GE HOA11A DC E11A-K066B RELAY GERS Y 4019.RHRIDGIC

1C033 CB 786 GE HGA11A DC E11A-K069B RELAY GERS Y RHR LOGIC

IC033 CB 786 GE HGAllA DC E11A-K078B RELAY GERS Y RHR LOGIC
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Table A-1(Continued) |
|

IJst of Essential Relays

Essential Relay Endesure Essential Relay Sweenlag Resulta j

(Nese2) SSELIsaan Nunser i
!

Panel Bids. Elev. Relay Type Caesast ID Dispeeltlen Pass

1G33 CB 786 GE HGA11A DC E11A-K007B RELAY GERS Y 4018,RHR IDGIC

1C033 CB 786 GE HGA11ADC E11A-K0888 RELAYGERS Y 4038,4039,RHR
IDGIC

IC033 CB 786 GEHGA11ADC - E11A K0958 REIAY GERS Y RHR LDGIC

1C033 CB 786 GE HGA11A DC E11A K0978 REIAY GERS Y RHRIDGIC
,

IC033 CB 786 GE HOA11ADC E11A-K101B REIAY GERS Y RHRIDGIC |

1CD33 CB 786 GE HGA11ADC E11A-K1028 REIAY GERS Y RHR EDGIC

ICD 41 CB 786 AGASTATGP A718-K1804A RELAY GERS Y 3150

1C041 CB 786 AGASTAT GP A71B-K2051 RELAY GERS Y 4013A

1C041 CB 786 GECR120A A718-K017 RELAY GERS Y RHRIDGIC

1C041 CB 786 GECR120A A71B-K047 RELAY GERS Y RHRIDGIC
. <

1G41 CB 786 GECR120A A71B-K059 REIAY GERS - Y RHRIDGIC '

10042 CB 786 AGASTAT GP A71B-K1804B RELAY GERS Y 3151

10D42 CB 786 AGASTAT GP A71B-K1972 RELAY GERS Y 4033A

1C042 CB 786 GE CR120A A71B-K018 RELAY GERS Y RHRIDGIC

ICD 42 CB 786 GECR120A A71B-K048 REIAY GERS Y RHRIDGIC

1G42 CB 786 GE CR120A A718-K060 RELAY GERS Y RHRIDGIC

1CD43 CB 786 AGASTAT EGP E21A-K026A REIAY GERS Y CS IDGIC

IC043 CB 786 AGASTAT EGP E21A-K026A RELAY GERS Y 3109

1C043 CB 786 AGASTAT TR E21A-K016A REIAY GERS Y CS LOGIC

1CD43 CB 786 GE HFA151A E21A K014A RELAY GERS Y CS IDGIC

IC043 CB 786 GE HFA151A E21A-K015A RELAY GERS Y CS LOGIC

1G43 CB 786 GE HFA51A E21A-K005A RELAY GERS Y CS IDGIC

IC043 CB 786 GE HFA51A E21A K006A REIAY GERS Y CS IDGIC

1G43 CB 786 GE HFA51A E21A-K007A REIAY GERS Y RHR IDGIC,CS
IDGIC

10043 CB 786 GE HFA51A E21A-K008A RELAY GERS Y RHR LOGIC,G
IDGIC

1G43 CB 786 GE HFA51A E21A-K010A REIAY GERS Y CS IDGIC
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Table A 1 (Continued)

Ust of Essential Relays

.

Essendal Relay Endosure Essendal Relay Saeening Results
(Note 2) SSELItsen Number

Panel Bldg. Elev. Relay Type Contact ID Disposiden Pass

1C043 CB 786 GE HFA51A E21A K011A RELAY GERS Y CS
LOGIC!DSHD
1A3

10D43 CB 786 GE HFA51A E21A-K012A REIAY GERS Y CSLDGIC

1G43 CB 786 GE HFA51A E21A-K012A RELAY GERS Y 3109

1G43 CB 786 GE HFA51A E21A-K013A RELAY GERS Y CS LOGIC |

10043 CB 786 GE HOA11A DC E21A-K003A REIAY GERS Y CS IDGIC

IC043 CB 786 GE HGA11A DC E21A K004A REIAY GERS Y CS LOGIC

IC043 CB 786 GE HGA11A DC E21A-K009A RELAY GERS Y CS IDGIC

10043 CB 786 GE HGA11A DC E21A-K019A RELAYGERS Y CS IDGIC

1C043 CB 786 GE HOA11A DC E21A-K020A RELAY GERS Y CS IDGIC

1C044 CB 786 AGASTAT EGP E21A-K026B RELAY GERS Y CS IDGIC I

1C044 CB 786 AGASTAT EGP E21A-K26B REIAY GERS Y 3119

1C044 CB 786 AGASTATTR E21A-K016B REIAY GERS Y CS IDGIC

IC044 CB 786 GE HFA151A E21A-K014B RELAY GERS Y CS IDGIC ]

IC044 CB 786 GE HFA151A E21A-K015B REIAY GERS Y CSID GIC

IC044 CB 786 GE HFA51A E21A-K005B RELAY GERS Y CS LOGIC

IC044 CB 786 GE HFA51A E21A K006B RELAY GERS Y CS LOGIC

1C044 CB 786 GE HFA51A E21A-K007B REIAY GERS Y RHR IDGIC.CS
IDGIC

1C044 CB 786 GE HFA51A E21A-K008B RELAY GERS Y RHR IDGIC,CS
IDGIC

1C044 CB 786 GE HFA51A E21A-K010B RELAY GERS Y CS LOGIC

1G44 CB 786 GEIIFA51A E21A-K011B RELAY GERS Y CS
14GIC,LDSHD
1A4

1C044 CB 786 GE HFA51A E21A K012B RELAY GERS Y CS LOGIC

IC044 CB 786 GE HFA51A E21A-K013B RELAY GERS Y CSID GIC

1 G44 CB 786 GE HFA51A E21A-K013B RELAY GERS Y 3124

1C044 CB 786 GE HFA51A E21A-K12B RELAY GERS Y 3119

1C044 CB 786 GE HGA11A DC E21A-K003B REIAY GERS Y CS LOGIC
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Table A-1(Continued)

IJst of Essential Relays
.

Essential Relay Endoeure Essential Relay Saoenin8 Results
(Note 2) SSEL1seen Nussber

Panet Bids. Elev. Raisy Type CossamID Dispostales Pass

1CD44 CB 786 GE HOA11ADC E21A-K0048 REIAY GERS Y CS LOGIC

ICD 44 CB 786 GE HGA11ADC E21A K009B REIAY GERS Y CS IDGIC

1C044 CB 786 GE HGA11A DC E21A-K019B REIAY GERS Y CSIDGIC

1G44 CB 786 GE HGA11ADC E21A K020B RELAYGERS Y CSID GIC

1C045 CB 786 GE HFA151A B21CK002A RELAY GERS Y 2007,2009,2010,201 i

1

1

1C045 CB 786 GEHFA151A B21C K002B RELAY GERS Y 2007,2009,2010,201
'

1

ICD 45 CB 786 GEHFA151A B21C K006A REIAY GERS Y 2007,2009,2010,201
1 i

i

1G45 CB 786 GE HFA151A B21C-K0068 REIAY GERS Y 2007,2009,2010,201
'

1

1C055 RB 757 BARKSDAIR B2T B21 NO39B (PS4556) GE DATA Y RHRIDGIC (

I
10055 RB 757 BARKSDAIE B2T B21-NO39D GE DATA Y RHRIDGIC

'

(PS4558)

10055 RB 757 BARTON 288 B21-N017C GE DATA Y RHRIDGIC !

(US4592C)

1G55 ~ RB 757 BARTON 288 B21 N017D GE DATA Y RHRIDGIC ,

(US4592D)
'

1G55 RB 757 BARTON 288 B21 N021B (PS4548) GE DATA Y RHR IDGIC.CS
,

LOGIC i

IC055 RB 757 YARWAY4418C B21 NO31B GE DATA Y RHRIDGIC,C3 !
(US4532) 1DGIC |

1G55 RB 757 YARWAY 4418C B21 NO31D GE DATA Y CS IDGIC,RHR

(US4534) 1DGIC

1C056 RB 786 BARKSDA12 B2T B21-N021A (PS4545) GE DATA Y RHR1DGIC,CS
LOGIC

1C056 RB 786 BARKSDAIE B2T B21-NO39A (PS4555) GEDATA Y RHRIDGIC

fIC056 RB 786 BARKSDALE B2T B21 NO39C(PS4557) GEDATA Y RHRIDGIC

IC056 RB 786 BARTON 288 B21-N017A GE DATA Y RHRIDGIC
(US4592A) j

1C056 RB 786 BARTON288 B21 N017B GE DATA Y RHRIDGIC
1

(LIS4592B) ,

,
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Table A 1(Continued)

Ust of Essential Relays

Essential Relay Endeswe Essential Raisy Screening Resmits

(Note 2) SSELItasa Naumber

Panel Bids, Elev. Rainy Type Contact ID Disposities Pass

10056 RB 786 YARWAY 4418C B21-NO31A GE DATA Y RHR LOGIC,CS
(US4531) IDGIC

ICD 56 RB 786 YARWAY 4418C B21-N031C GE DATA Y RHR IDGIC,CS
(LIS4533) IDGIC

1CD57 RB 738 BARTON 288 B31 N019A GE DATA Y RHRIDGIC
(PDIS4625A)

IQ57 RB 738 BARTON288 B31-N020A GE DATA Y RHR LOGIC |

(PDIS4625B)

1 Q57 RB 738 BARTON 288 B31 N021A . GE DATA Y RHRIDGIC
(PDIS4625C)

IC057 RB 738 BARTON 288 B31-N022A GE DATA Y RHRInGIC i

(PDIS4625D) |

10058 RB 739 BARKSDAIE P1H B31-N018B GE DATA Y RHRIDGIC
(PS4638A)

-
\

10058 RB 739 BARTON 288 B31-N019B GE DATA Y RHRIDGIC 1

(PDIS4626A) I

1G58 RB 739 BARTON 288 B31-N020B GE DATA Y RHRIDGIC |

(PDIS4626B) |

IIQ58 RB 739 BAR10N 288 B31 N021B GE DATA Y RHR LOGIC 1

(PDIS4626C)

1G58 RB 739 BARTON 288 B31 N022B GE DATA Y RHRIDGIC
(PDIS4626C)

10058 RB 739 Static O-Ring 12N C71 N002B GE DATA Y RHRIDGIC
(PS4315B)

|1 058 RB 739 Static O. Ring 12N E11 N011B GE DATA Y RHR LOGIC,CS i

(PS4311B) 1DGIC

ICD 93 D 757 11E A133D (Ughting K2 CON GERS Y 6015 !

Contacta) I

10093 TB 757 ITE A143D(Ughting KIB3 CON GERS Y 6001,6015

Contactm)

1C093 TB 757 ROWAN 2190 K3 LEVEL 1 Y 6015

1CD93 D 757 ROWAN 2190 K4 IEVEL1 Y 6015

1C094 3 757 ITE A133D(Ughting K2 CON GERS Y 6063

Contactor)

1G94 D 757 ITE A143D (Ughting K1B3 CON GERS Y 6050,6063

Contactor)
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Table A-1(Continued)

List of Essential Relays

Essential Relay Endoeure Essendal Relay Saeeming Results

(Note 2) SSEL1sesu Nusuber !

Panel Bids. Elev. Relay Type Caesacs ID Disposities Pass

10094 TB 757 ROWAN 2190 K3 LEVEL 1 Y 6063

1CD94 TB 757 ROWAN 2190 K4 LEVEL 1 Y 6063

1C121 RB 757 BARTON 288 B21-N021D GE DATA Y RHRIDGIC
(PS4530)

IC121 RB 757 BARTON 288 B21-N021D GE DATA Y CS IDGIC
(PS4548)

1C121 RB 757 BARTON 288 B31-N016B GE DATA Y RHR LOGIC
(PDIS4642)

IC121 RB 757 BARTON 288 B31 N016D GE DATA Y RHRIDGIC
(PDIS4644)

1C121 RB 757 Static O-Ring 12N E11-N011D GE DATA Y RHRIDGIC,CS

(PS4313B) IDGIC

IC122 RB 757 BARKSDALE P1H B31-N018A(PS4637) GE DATA Y RHRIDGIC |

IC122 RB 757 BARTON 288 B21 N021C(PS4529) GE DATA Y RHR IDGIC,CS
IDGIC

1C122 RB 757 BARTON 288 B31 N016A GE DATA Y RHRIDGIC
(PDIS4641)

'

IC122 RB 757 BARTON 288 B31 N016C GE DATA Y RHRIDGIC
(PDIS4643)

IC122 RB 757 Static O-Ring 12N C71-N002A GE DATA Y RHRIDGIC
(PS4315A) ,

IC122 RB 757 Static O-Ring 12N C71 N002D GE DATA Y RHR LOGIC
(PS4315D)

1C122 RB 757 Static O-Ring 12N E11-N011A GE DATA Y RHRIDGIC,CS

(PS4310B) LOGIC

1C126 RB 757 Static O-Ring 12N C71-N002C GE DATA Y RHRIDGIC
(PS4315C)

IC126 RB 757 Static O-Ring 12N E11-N001C GE DATA Y CS IDGIC
(PS4312B)

IC126 RB 757 Static O-Ring 12N E11-N011C GE DATA Y RHRIDGIC
(PS4312B)

IC129A RB 718 BARTON 289 E11 N021A GE DATA Y RHR LOGIC
(PDIS1971A)

IC129A RB 718 Static O-Ring SN6 E11 N016A GE DATA Y RHR IDGIC
(PS2023B)

F
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Table A 1(Continued)

List of Essential Relays
!

l
i

Essential Relay Endosure Essendal Relay Screening Results I
4 '

(Note 2) SSELliasa Number,

Paak Bads. Elev. Ratay Type Contact ID Disposition Pass

1C129A RB 718 Static O Eg 5N6 E11-N016C GE DATA Y RHRIDGIC
(PS2024B) i

.

IC129A RB 718 Static O-hg 5N6 E11 N020A GE DATA Y RHRIDGIC
(PS2023A)

IC129A RB 718 Static O-hg SN6 E11 N020C GEDATA Y RHR1DGIC |
(PS2024A)

1C129B RB 718 BARTON 289 E11 N021B GE DATA Y RHR1DGIC
(PSIS1971B)

IC129B RB 718 Static O-hg 5N6 E11 N016B GE DATA Y RHRIDGIC )
(PS1917B)

'

IC129B RB 718 Static O-hg 5N6 E11 N016D GE DATA Y RHRIDGIC
(PS1925B)

IC129B RB 718 Static O-hg SN6 E11 N020B GE DATA Y RHR LOGIC
(PS1917A)

IC129B RB 718 Static O-hg SN6 E11-N020D GE DATA Y RHRIDGIC
(PS1925A)

1051 CB 757 AGASTAT E7012 62127X32 RELAY GERS Y IDSHD 1A3

1051 CB 757 GE HFA151A 127X/32 REIAY GERS Y IDSHD 1A3

1051 CB 757 ITE 27D 127 32 RELAY GERS Y IDSHD 1A3

1052 CB 757 AGASTAT E7012 62-127X42 REIAY GERS Y IDSHD 1A4.

1052 CB 757 GE HFA151A 127X/42 RELAYGERS Y IDSHD 1A4

1 052 CB 757 ITE 27D 127-42 REIAY GERS Y LDSHD 1A4

1C422B RB 757 AGASTAT GP 43-KM206B21 REIAY GERS Y 4041

1C422B RB 757 AGASTAT GP 43 KM206B22 REIAY GERS Y 4028A

1C422B RB 757 AGASTAT GP 43-KM206B23 REIAY GERS Y 4039

1C422B RB 757 AGASTAT GP 43-KM206B24 REIAY GERS Y 4038

1D14 RB 786 ITE Qass A21, 42-0,42-C,49 MCC GERS Y 3159
Reversing, NEMA
Sim 1

1D14 RB 786 ITE Cass A21, 42-0,42-C,49 MCC GERS Y 3159A
Reversing, NEMA
Sim 2

1D14 RB 786 ITEJ13P20 42X/C,42X/O MCCGERS Y 3159

Page 24 of 26



_.. ..-_ ..__- _ . _ . _ _ _ _ _ . . _ _ _ _ _ . - . _ _ - . . _ . _ _ . _ _ _ _ . . . . _ . _ _ _ . _ _ _ . . _ _ . . _ . . . _ .

b

,I

?

Table A 1(Continued)

IJst of Essential Relays ,

Essendal Relay Endoeure Essential Relay Screenlag Results '

(Note 2) SSELItene Number

Pand Beds. Elev. Rday Type Contad ID Disposiden Pass

1D14 RB 786 11E J13P20 42X-0,42X-C MCC GERS Y 3159A !

1D15 CB 757 - All QUALIRED Y 6306

1D25 CB 757 - AIL QUA11 RED Y 6301

1D41 RB 757 ITE Class A21, 42-0,42-C,49 MCC GERS Y 3162 ,

Reversing, NEMA *

Siae 2

1D42 RB 757 ITE Class A21, 42-0,42-C,49 MCC GERS Y 3102
Reversing, NEMA
Sims 1

1D42 RB 757 ITE Class A21, 42-0,42-C,49,;42X- MCC GERS Y 4046A
Reversing, NEMA 0
Siae 1

1D42 RB 757 ITEJ13P20 42X-Cand 42X-O MCC GERS Y 3102

IN305 RB 812 FURNAS 1A CON GERS Y 8446
42ED3SAF

\

IN305 RB 812 FURNAS IM CON GERS Y 8446 1

14RB32AA-A

1N305 RB 812 FURNAS 2M CON GERS Y 8446
40RB32AA-A

IN305 RB 812 FURNAS S CON GERS Y 8446 ;

401B32AA-A

IN305 RB 812 FURNAS SSBA1AF TR QUAIJRED Y 8446

1N405 RB 812 FURNAS 1A CON GERS Y 8447
42ED3SAF

IN405 RB 812 FURNAS IM CON GERS Y 8447
14RB32AA-A

IN405 RB 812 FURNAS 2M CON GERS Y 8447
40RB32AA-A

IN405 RB 812 FURNAS S CON GERS Y 8447
40JB32AA A

IN405 RB 812 FURNAS SSBAIAF TR QUAIJRED Y 8447

1Y004 CB 757 All QUA11 RED Y 6402-

1YO22 CB 757 ITE B2021F24P1 E CON GERS Y 6401

1YO22 CB 757 ITE B2021F24P1 N CON GERS Y 6401
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Table A-1(C.etinued) |

List of Essential Relays
i

Essendal Relay Endosure Essendal Relay Screening Results

(Note 2) SSEL ltem Number
,

1

Panel Bids. Elev. Relay Type Contact ID Disposiden Pass

1Y1A CB 757 - ALL QUAUFIED Y 6308

1Y2A CB 757 - ALL QUAUFIED Y 6303

|
'

Notes:

l. There are 536 essential relay contact groups in the above table. |

2. Screening Resuhs Dispositiert:

CDU . seismic capacity data unavailable. -*

OERS . seismic capacity of device estableished based on Generic Equipnwnt Ruggedness Spectra,*

LEVEL 1. Level I screening (OIP Secdon 116.4.2), '*

I
Qualified . Seismic capacity established based on formal qualification data,*

GE Data - Seismic capacity establish from General Electric qualification data.*

i

l
1

.

f
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Table B-1

Essential Relays Screened Using Switchgear GERS '

F===s w Raisy F m enmere Fmemalmi Raisy Saussang Ramaks SSEL
ness

rammi sids. Ener. Raisy Type nw-* so ohenam- M Nuader
Adegamie

1A3 CB 757 GE HGA14AK 102-311 SWGR Y 6001
GERS

1A3 CB 757 GE HMA Cat. No. 152Y SWGR Y 6003
0137A7575P001 GERS

1A3 CB 757 GE HMA, Cat. No. 152Y SWOR Y 3109 <

'
0137A7575P001 GERS

1A3 CB 757 GE HMA, Cat. No. 152Y SWGR Y 6006
0137A7575P001 GERS

1A3 CB 757 GE LAC 66B 150/151-303 SWGR Y 6006
GERS

1A3 CB 757 GE 1AC66B 150/151-312 SWGR Y 6003
GERS

1A3 CB 757 GE PJC11A 1500-303 SWGR Y 6006
GERS ,

1A3 CB 757 GE PJC11A 150G-312 SWGR Y 6003
GERS

'
1A305 CB 757 GE HMA, Cat. No. 152Y SWGR Y 4005

*

0137A7575P001 GERS

1A306 CB 757 GE HMA, Cat. No. 152Y SWGR Y 4006
0137A7575P001 GERS

1A307 CB 757 GE HMA Cat. No. 152/Y SWGR Y 8101
0137A7575P001 GERS

1A308 CB 757 GE HMA, Cat. No. 152/Y SWGR Y 8102-
0137A7575P001 GERS

1A311 CB 757 GE NGV11C 159/DG1 SWGR Y 6001
GERS

1A4 CB 757 GE HGA14AK 102 411 SWGR Y 6050
GERS

1A4 CB 757 GE HMA, Cat. No. 152Y SWGR Y 6001
0137A7575P001 GERS

1A4 CB 757 GE HMA, Cat. No. 152Y SWGR Y 3119
0137A7575P001 GERS
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Table B-1 (Continued)

Easential Relays Screened Using Switchgear GERS

menaint Reisy Radnaure F===*1=1 Raisy SaeemogRL 4 SSEL
lien

Panet Bids. Elev. Raisy Type f%=tme ID D=g===== % ===r=ny Number !

Adequate

1A4 CB- 757- GE HMA, Cat. Na 152Y SWGR Y 6055 ,

0137A7575P001 GERS ;
|

1A4 CB 757 GE HMA, Cat. Na 152Y SWGR Y 6052

0137A7575P001 GERS
_

1A4 CB 757 GE HMA, Cat. No. 152Y SwGR Y 6050

0137A7575P001 GERS

1A4 CB 757 GE HMA, Cat. No. 152Y SWGR .Y 6050

0137A7575P001 GERS
,

1A4 CB 757 GE HMA, Cat. No. 152Y SWGR Y 6050

0137A7575P001 GERS

1A4 CB 757 GE HMA, Cat. No. 152Y SWGR Y 6001

0137A7575P001 GERS
,

1A4 CB 757 GE HMA, Cat. No. 152Y SWGR Y 6001

0137A7575P001 GERS

i
1A4 CB 757 GE IAC66B 150/151-403 SWGR Y 6055

GERS

1A4 CB 757 GE 1AC66B 150/151-412 SWGR Y 6052. ,

GERS

1A4 CB 757 GE PJC11A 150G-403 SWGR Y 6055

GERS

1A4 CB 757 GE PJC11A 150 0-412 SWGR Y 6052
GERS

1A405 CB 757 GE HMA, Cat. No. 152Y SWGR Y 4025

0137A7575P001 GERS

1A406 CB 757 GE HMA, Cat. No. 152Y SWOR Y 4028
0137A7575P001 GERS

1A407 CB 757 GE HMA, Cat. No. 152/Y SWGR Y 8103

0137A7575P001 GERS

1A408 CB 757 GE HMA, Cat. No. 152/Y SWGR Y 8104

0137A7575P001 GERS =

1A411 CB 757 GE NGV11C 159/DG2 SWGR Y 6050
GERS
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Table B-1 (Continued)

Essential Relays Screened Using Switchgear GERS

r-nt=1 Reisy ruinnare Fasental Reisy Saeemag Residts SSEL
- Item

Panet Bldg. Elev. Reisy Type Contact ID D=p=s== -'-g Number"'

Adeq=te

1B03 CB 757 GE HFA51A Y SWGR Y 6007
GERS I

1B03 CB 757 GE HFA51A Y SWGR Y 6009
GERS l

|
IB04 CB 757 GE HFA51A Y SWGR Y 6056 !

GERS I
!

1B04 CB 757 GE HFA51A Y SWGR Y 6058
GER.C

1B0901 IS 767 GE HFA51A 52Y SWGR Y 8201
GERS

180902 IS 767 GE HFA51A 52Y SWGR Y 8202
GERS I

i
180903 IS 767 GE HFA51A Y SWGR Y 6004 i

GERS l

IB2001 IS 767 GE HFA51A 52Y SWGR Y 8203 )
GERS i

1B2001 IS 767 GE HFA51A 52Y SWGR Y 8204
GERS

1B2003 IS 767 GE HFA51A Y SWGR Y 6053
GERS

1B34 RB 786 GE HFA51A Y SWGR Y 6010-

GERS

1844 RB 757 GE HFA51A Y SWGR Y 6059
GERS

Notes:

1. The above table identifies 44 relays that were screened using switchgear GERS.

Page 3 of 3



._ _-

MMPR
A S S O C I A T E S I N C.

ENGINEERS

Appendix C

Enclosures Containing Essential Relays



- - . . . - . - . . _- -.-

.

Table C-1

Enclosures Containing Essential Relays

Panel Description Bldg. Elev.

1A3 4160 VAC Essential Switchgear CB 757

1A4 4160 VAC Essential Switchgear CB 757

1803 Control Building 480 VAC Load Center CB ,757

1B04 Control Building 480 VAC Load Center CB 757

IB09 Intake Structure 480 VAC Load Center IS 767

1B20 Intake Structure 480 VAC Load Center IS 767

IB32 Control Building 480 VAC Essential MCC CB 757

IB34A Reactor Building 480 VAC MCC RB 786

IB34 Reactor Building 480 VAC MCC RB 786
,

.

1B37 Reactor Bilding 480 VAC MCC RB 786

IB42 Control Building 480 VAC MCC CB 757

1B44 Reactor Building 480 VAC MCC RB 757

1B44A Reactor Building 480 VAC MCC RB 757

1C003 RB & DW Cooling & Isolation Control Panel CB 786

1C006 Feedwater And Condensate Control Panel CB 786

1C008 Generator And Aux Power Panel CB 786

1C015 Chan A Primary Isol & Rx Protection Vertical Brd CB 786

1C017 Chan B Primary Isol & Rx Protection Vertical Brd CB 786

1C031 Turbine Generator Relay Panel CB 786

1C032 Div I RHR, Core Spray, & Auto Blowdown Relay Panel CB 786

1C033 DivII RHR, Core Spray, & Auto Blowdown Relay Panel CB 786

1C041 Inboard Pri Cntmnt Isol Valve Relay Panel CB 786

1C042 Outboard Pri Cntmnt Isol Valve Relay Panel CB 786
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Table C-1

Enclosures Containing Essential Relays

Panel Description Bldg. Eley.

IC043 Division I Core Spray Relay Vertical Board CB 786

1C044 Division II Core Spray Relay Vertical Board CB 786

1C045 Auto Blowdown Relay Vertical Board CB 786

1C055 RPS Rx Vessel Level And Press Instrument Panel RB 757

1C056 RPS Rx Vessel level And Press Instrument Panel RB 786

1C057 Rx Recire Pump IP-201A Instrument Rack RB 738

1C058 Rx Recire Pump IP-201B Instrument Rack RB 739 ;

IC093 SBDG 1G-31 Gauge Board TB 757

1C094 SBDG 1G-21 Gauge Board TB 757

1C121 Jet Pump Instrument Rack RB 757

1C122 RB Instrument Rack RB 757

1C126 Main Steam Instrument Rack RB 757

1C129A RHR Loop A Instrument Rack RB 718

1C129B- RHR Imop B Instrument Rack RB 718

1C351 Essential Bus 1A3 Degraded Voltage Detector CB 757

1C352 Essential Bus 1A4 Degraded Voltage Detector CB 757

1C422B Remote Shutdown Fuse Panel RB 757

1D14 RCIC System 125 VDC MCC RB 786

1D15 120 Volt Instrument AC Power Supply CB 757

1D25 120 Volt Instrument AC Power Supply CB 757

1D41 HPCI System 250 VDC MCC RB 757

1D42 Reactor Building 250 VDC MCC RB 757

1N305 Chiller IV-CH-1A Star-Delta Local Starter RB 812
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Table C-1 (Cont'd)

Enclosures Containing Essential Relays

Panel Description Bldg. Elev.

IN405 Chiller IV-CH-1B Star-Delta Local Starter RB 812

1Y004 Regulating Transformer CB 757

1Y022 1Y002 To 1Y023 Automatic Transfer Switch CB 757

1Y1A Regulating Transformer CB 757

1Y2A Regulating Transformer CB 757

,

Notes:

51 Enclosures Listed.

.
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Essential Relay Outliers
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Table D-1

Essential Relay Outliers |

Essential Relay Eadoeure Essential Relay Sesaming Results (Note 2)
Adrected SSELlesen

Panet Bids. Dev. Relay Type Cented ID Dispositlen Seinadadly Nusnber
,

| Adequese

1A3 CB 757 GE HOA14AR 127 3 CDU N IDSHD 1A3 ;

1A3 CB 757 GEIA066K 150/151 REIAY GERS N(Note 3) 3109

1A3 CB 757 GE PJC11A 150G REIAY GERS N(Note 3) 3109

1A301 CB 757 GEIAC53A 151 301 REIAY GERS N(Note 3) 6001

1A302 CB 757 GE HFA151A 127-3X RELAY GERS N 6001.LDSHD 1A3

1A302 CB 757 GEIAC53A 151-302 REIAY GERS N(Note 3) 6001

1A302 CB 757 GEIAC53A 151N-302 REIAY GERS N(Note 3) 6001

1A305 CB 757 GE 1AC66K 150/151 RELAY GERS N(Note 3) 4005

1A305 CB 757 GE PJC11A 1500 REIAY GERS N (Note 3) 4005

1A306 CB 757 GE 1AC66K 150/151 REIAY GERS N (Note 3) 4008
1

1A306 CB 757 GE PJC11A 150 0 RELAY GERS N(Note 3) 4008

~

1A307 CB 757 GEIAC66K 150/151 RELAY GERS N(Note 3) 8101 j

1A307 CB 757 GE PJC11A 150 0 REIAY GERS N(Note 3) 8101

1A308 CB 757 GEIAC66K 150/151 RELAY GERS N(Note 3) 8102

!1A308 CB 757 GE PJC11A 1500 RELAY GERS N(Note 3) 8102
!

1A311 CB 757 GEICW51A 132/DG1 CDU N 6001 |

l

1A311 CB 757 GEIJCV51A 151V/DG1 RELAY GERS N(Note 3) 6001 ,

l
1A4 CB 757 GE HGA14AR 127-4 CDU N LDSHD 1A4 1

1A4 CB 757 GEIAC66K 150/151 REIAY GERS N (Note 3) 3119

1A4 CB 757 GE PJC11A 1500 RELAY GERS N(Note 3) 3119

1A401 CB 757 GEIAC53A 151 401 RELAY GERS N (Note 3) 6050

1A402 CB 757 GE HFA151A 127-4X REIAY GERS N 6050,LDSHD 1A4

1A402 CB 757 GElAC53A 151-402 RELAY GERS N(Note 3) 6050

1A402 CB 757 GEIAC53A 151N-402 REIAY GERS N(Note 3) 6050

1A405 CB 757 GEIAC66K 150/151 RELAY GERS N(Note 3) 4025

| 1A405 CB 757 GE PJC11A 150G RELAY GERS N(Note 3) 4025

1A406 CB 757 'GE IAC66K 150/151 REIAY GERS N(Note 3) 4028

; 1A406 CB 757 GE PJC11A 150 0 RELAY GERS N(Note 3) 4028

Page 1 of 2
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Table D-1 (Continued)

Essential Relay Outliers

Essential Relay Endoeure Essendal Relay Sweening Results (Note 2)
A5ected SSELinese

Panet Bids. Elev. Relay Type contactID Disposiden Seismically Nun 6er
Adequa8e

1A407 CB 757 GEIAC66K 150/151 RELAY GERS N(Note 3) 8103

1A407 CB 757 GE PJC11A 1500 RELAY GERS N(Note 3) . 8103

1A408 CB 757 GEIAC56K 150/151 REIAY GERS N(Note 3) 8104

1A408 CB 757 GE PJC11A 150 0 REIAY GERS N(Note 3) 8104

1A411 CB 757 GEICW51A 132/DG2 CDU N 6050

1 1A411 CB 757 GEIJCV51A 151V/DG2 REIAY GERS N(Note 3) 6050

Notes:

1. Here are 34 essential relay contact groups identified as outliers in the above talh.
2. Screening Results Disposition:

CDU. seimnic capacity dets unavailabir,*

GERS - seismic capacsty ofdevice establembed baasd on Genanc Equipmes Ruggedness Spectra,*

3. These devices are considered seismically adequate based on a reassessment of the seismic demand - see Section 6.3.

i
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R6 sum 6 of Lead Relay Reviewee
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