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CALCULATION SUMMARY PAGE
Calculation No. JAF-CALC-ELEC-02609 Revision No. 2

CALCULATION OBJECTIVE: (1) To establish aging and design margin for the "A" Station Battery from
the voltage drop and sizing calculation. (2) To establish testing profile and acceptance criteria for "A"
Station Battery discharge testing to satisfy Technical Specifications.

CONCLUSIONS: See Attached

ASSUMPTIONS: Assumptions are listed in the body of the calculation. Assumptions that need follow-up
verification are indentified in section 2 of the calculation and are identified with an ACT item.

DESIGN INPUT DOCUMENTS: See Attached

AFFECTED DOCUMENTS: MST-71.20, MST-71.26 and Tab IlIl of DBD-071. ACT-02-65690 has been
initiated to follow initiation of change documentation

METHODOLOGY: See Attached
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ATTACHMENT 9.6 CALCULATION RECORD OF REVISIONS

RECORD OF REVISIONS

Calculation Number: JAF-CALC-ELEC-02609

Revision No. Description of Change Reason For Change

o See Revision Summary In Calculation See Revision Summary In Calculation

I See Revision Summary In Calculation See Revision Summary In Calculation

2 See Revision Summary In Calculation See Revision Summary in Calculation
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Revision Summary

Revision I

1) Resistances for containment cables were changed to 90OC and external to the
Reactor Building to 400C.
2) Breaker resistances were added to Appendix 1.
3) All Appendix pages were revised therefore; no revision bars are used.
4) Plant changes, in cables, were reviewed (Reference 4.2) and appropriate changes

made to Appendix 1.
5) Incorporated the following SSFI Items:

SSFI 125VDC-97-04
SSFI 125VDC-97-12

6) Incorporated the following ACTS:

ACT-98-35189 (Conductor Temperatures & most limiting ADS cable length)
ACT-98-35193 (Misapplication of EQ voltage criteria)
ACT-98-30907 (SSFI-97-1 0 & 11)
ACT-98-37362 (Describe Scenario)
ACT-99-43846 (SWGR Trip & Close Coil Voltage Drop)
ACT-99-45065 (Minimum Voltage for Sizing Calculation not Conservative)
ACT-99-45260 (Address Minimum Voltage @ 13P-3 and 13P-4)
ACT-99-45320 (SSFE RFI #039 items 1,3,4,5 & 6)
ACT-99-45925 (Inrush Currents for MOVs)
ACT-00-47130 (Oscillograph Replacement MOD Fl-88-224)

7) This calculation incorporates the Battery sizing calculation previously located in
JAF-CALC-ELEC-2547 (appendix 9).

Revision 2

1) Incorporate ACT-00-47872 (Backup SCRAM Solenoids), Addendum OA

2) Incorporate addendum 1C for Design Change JD-01-106 (ESW Pump Motor
Breaker Control Cable)
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3) Revised SBO timing for initiation of Lo-Lo level based on PTE-96-002 (9116/96
event at JAF)

4) Incorporated Addendum OB (SRV Electric Lift Design Change Ml-97-070)

5) Added electric lifting of 2 SRVs in SBO based on PTE-96-002 (9/16/96 event at
JAF)

6) Incorporated Addendum 1A (EDG EGM Power Supply Design Change JE-00-1 15)

7) Incorporated Addendum 1 B (Added RHR SW Pump Motor Breakers to LOCA profile
per DER-01-03565)

8) Incorporated JAF-ICD-ELEC-04224 (UPS loading)

9) Revised minimum required voltage to Topaz Inverters 13INV-1 52 to 101.5VDC

10) Revised continuous control to eliminate having it in the calc twice

11) Control loads for pumps and MOVs were added

12) Stroke times for RCIC MOVs were increased based on BWROG Methodology per
NEDC-32958 and Engineering Judgment

13) Used actual loading measurements for RCIC Inverter 13INV-152, Feedwater
Inverter 06INV-IA, RHRSW Motor Cooling Water Retum Solenoids 1OSOV-101A &
C, and the EDG EGM power supplies 93P/S-A & C.

14) Explanation and source of data for MOV Inrush Currents

15) Revise minimum design battery electrolyte temperature from 600F to 65oF per
JENG-01-0038, Ml-89-064, Calculation 01-009 and Addendum 1D to this
calculation.

16) Revised Battery Sizing Calculation based on a new minimum required battery
voltage.

17) Revised starting of 31 P-7A (RFPT Emergency Lube Oil Pump). The starting of this
pump was moved conservatively to 15 second start for LOCA and 18 second start
for SBO. Previous revision was not conservative and not appropriate based on
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actual plant response.

18) Moved ESW pump motor breaker closure to occur between 2 and 3.9 seconds.
This will capture either the demand closure from loss of RBC pressure or EDGs
reaching 400RPM.

19) Add a closure of 1 RBC Pump Motor breaker. This breaker will automatically be
demanded to close upon loss of AC power.

20) Added EHC Loading for a turbine trip.

21) Added a generator trip due to either anti-motoring or reverse power.

22) Revised undervoltage trip circuit for H03 to initiate at 0.1 seconds from 3 seconds

23) Revised tripping of recirc MG set exciter breaker to trip at 17 seconds. This is
consistent with OP-27.

24) Added closure of 13MOV-16 and 13MOV-21 during LOCA due to reaching 75PSIG.

25) Added 1 3MOV-30 for assisting in reactor level control in SBO.

26) Added actual emergency lighting loads per field measurement.
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1. PURPOSEIOBJECTIVE/METHOD OF ANALYSIS

1.1. Purpose

Note: The original calculation was prepared in accordance with DCM-2A. This revision
contains all the attributes of ENN-DC-126, however, not necessarily in the same
format. Due to the complexity and length of this calculation it will remain in the same
format. Since formatting and content is stated as a "should", the compelling reason to
do otherwise is as stated above. Section 2 contains both Design Inputs and
Assumptions. Unverified assumptions will be identified by an Action Item to track future
verification.

1.1.1. To calculate the required size of the 125VDC Station Batteries for LOCA and
SBO scenarios

1.1.2. To compute the voltage drop throughout the 125 VDC electrical distribution
system during postulated LOCA and SBO scenarios.

1.2. Objective

1.2.1. To verify the 'A" Station Battery is adequately sized to perform its intended
safety function

1.2.2. To verify that the voltage "seen" at the terminals of critical components during
the LOCA and SBO scenarios is adequate to insure that these critical components
can perform their intended safety function.

1.2.3. To establish the design basis for the acceptance criteria for Station Battery
Discharge Testing. Acceptance Criteria for Battery Capacity Margin is defined as:

Adequate margin must be maintained in the battery to maintain high
enough voltage throughout the loading scenarios to allow the components
fed by the battery to perform their safety functions. The battery must have
a capacity greater than 80% and must be able to function with an
electrolyte temperature as low as 65oF. This accounts for the 8%
temperature margin and 25% aging margin.
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1.3. Method of Analysis

1.3.1. The battery discharge is assumed to last for 2 hours because of the Loss of
Battery Charger (LOBC) for a Loss of Coolant Accident (LOCA) concurrent with
a Loss of Offsite Power (LOOP) per UFSAR Section 8.7. (2) The battery
discharge is assumed to last for 4 hours during a Station Blackout (SBO) per
UFSAR 8.11. See Appendix 1 1 (LOOP/LOCA) and Appendix 12 (SBO) for
additional discussion regarding basis for scenarios.

Justification of the loads and timing during the discharge period(s) are identified
in Appendix 2, Appendix 11, Appendix 12, Appendix 14 and Appendix 15.
Voltages at the battery terminals for each successive time period are determined
using the manufacturers discharge curve (see Appendix 7) for the NCN type
cells. This voltage is dependent on the instantaneous current supplied by the
battery and the cumulative amp-hours discharge. Voltage drops at distribution
panels, MCCs, and individual loads are calculated by subtracting the IR drop
from the upstream voltage. Since the load currents are dependent on the source
voltage (see detailed discussion in section 1.3.2.), and the source voltage is
dependent on the load currents this calculation becomes circular in nature. An
Excel spreadsheet is set up to perform recursive iterations until a steady state
solution is achieved. Approximately 20 to 30 iterations are used as this yields
solutions with accuracies of a hundredth of a volt or less. The solution showing
the voltage and current for each load is shown in Appendix 4.

1.3.2. The following parameters are presented in Appendix 4:

1.3.2.1 Load Center Voltage

The load center (i.e. Battery Control Board, MCC, etc.) voltage is
computed by taking the sum of the currents on the respective panel,
multiplying this current by the resistance of the cable feeding the load
center and subtracting this voltage from the source voltage.

1.3.2.2 Load Voltage

This is the voltage across individual loads. It is similar to the
computation for load center voltage (section 1.3.2.1). The current the
load is drawing (section 1.3.2.3) is multiplied by the feeder resistance
(the cable from the load center to the load) and subtracted from the load
center voltage.
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Voltages at the battery terminals for each successive time period are
determined using the manufacturers discharge curve. A detailed
discussion of determining these voltages for each successive time
period is presented in section 1.3.4.

1.3.2.3 Current

The current for each load is calculated depending on the type of load:

For constant VA (wattage) loads (Motors, MOVs, etc.) the wattage
determined from the manufacturer's nominal values is divided by the
calculated load voltage.

For constant resistance loads (relay coils, lighting, heaters, etc.) the
admittance determined from the manufacturer's nominal values is
multiplied by the calculated load voltage.

The inrush current of constant VA loads (motors) is considered a
constant resistance load and the admittance is calculated by dividing the
rated inrush current by the nominal voltage. The starting admittance is
multiplied by the calculated load voltage to obtain the actual inrush
current.

1.3.2.4 Motors

Motors are conservatively assumed to be constant KVA devices even in
cases where the motor might be considered to be in saturation.
Unless otherwise noted, the minimum required voltage for running and
starting of DC motors was based on IEEE 946-1992, which is 80% of
nominal.

1.3.2.5 Sizing Calculation

The sizing calculation utilizes the largest load for any given 1-minute
interval. The design margin will be 'back' calculated. The minimum
voltage is obtained from the voltage drop calculation.

1.3.3 The various columns of the Cable Data section (Appendix 1, page 2 through
18) are determined as follows:
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1.3.3.1 Conductors per Cable

The number of conductors feeding the load as found in Reference 4.2.

1.3.3.2 Cable Mark No.

This is the code used by Reference 4.2 to identify a particular cable type
(see Appendix 1, page 1).

1.3.3.3 Cable Length

The circuit length is taken as twice the cable length (the total circuit
length).

1.3.3.4 R 1000' (resistance per 1000 feet)

Determined through tables in Reference 4.1. The values are tabulated
in Appendix 1, page 4. Cable resistances are based on 5OoC in the
Reactor Building. Cables inside containment are based on 900C. All
other cable resistances are based on 400C. See Reference 4.10.

1.3.3.5 Rbkr (breaker resistance)

Rbkr is the circuit breaker resistance as specified by the single lines and
section 2.13.

1.3.3.6 Rtot (total resistance)

Rtot is the cable length multiplied by the corresponding value in the
R/1000' column (which is divided by 1000 to get the ohms per foot) plus
Rbkr-

There is a twisting multiplier on multiple conductor cables (see Appendix
1).

1.3.4 The voltage profile for the battery is calculated using the GNB discharge curve
for NCN cells and IEEE-485 1997. The results are shown in Appendix 4.

1.3.4.1 The currents are calculated using a 25% combination aging/design factor
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and an 8% temperature correction factor. The temperature correction
factor is based on 650F. These corrected currents simulate the battery
voltage profile at 80% capacity and 65oF battery room temperature. It is
calculated by multiplying the Ampere Rate by 1.25 (for aging/design
margin to 80% capacity) and by 1.08 (temperature correction factor,
Reference 4.3).

1.3.4.2 Amps per positive plate: The adjusted amps divided by the number of
positive plates in the battery. As per Appendix 7, total plates for Gould
battery NCN-33 is 33, therefore the number of positive plates is 16.

1.3.4.3 Amp hours per positive plate: The time period in minutes (or seconds)
multiplied by the Amps per positive plate divided by 60 minutes per hour
(or 3600 seconds per hour).

1.3.4.4 Cumulative Amp hour discharge: This is a summation of the amount of
discharge in the present time period being analyzed plus all the previous
periods analyzed.

1.3.4.5 Volts per cell: This is a data point picked off the manufacturer's data
curves (Appendix 7) based on Amps per positive plate vs. Cumulative
amp hour discharge.

1.3.4.6 Battery Voltage: Volts per cell times the number of cells in series which for
"A" Station Battery is 60.

1.3.5 Minimum voltage values for a component in most cases is based on
manufacturer's data. For certain components such as motors, typically the
information is not available. For these components, industry standards will be
used. The minimum voltage values are shown in Appendix 5. Appendix 5 also
identifies whether or not the minimum voltage is acceptable.

1.3.6 Each component was reviewed to determine if the minimum voltage is consistent
with the Environmental Qualification Program. The only components within the
scope of the Environmental Qualification Program are the ADS solenoid valves
and MOVs. The minimum voltages specified in Appendix 5 are consistent with
the Environmental Qualification Program or the MOV Program.

1.3.7 Sizing sheets were developed as shown in Appendix 9 also in accordance with
IEEE-485. Minimum battery voltage for the sizing sheets are determined based
on the following:
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1.3.7.1 Using the voltage profile detailed results (Appendix 4), establish the
voltage margin between calculated voltage at each load and the minimum
allowed voltage for the same load.

1.3.7.2 Assuming a positive margin (i.e. calculated voltage is higher at the load
than minimum allowed), the margin is subtracted from the battery voltage
to obtain the minimum allowed battery voltage which will ensure
operability of the load. It is acceptable to subtract this margin because our
mixture of loads is primarily resistive and as the voltage is reduced at the
battery, the total load (current) is also reduced. A reduction in battery
voltage/load current will result in slightly less than the same voltage drop
to the load. Therefore, this is a conservative approach. In cases where the
margin is negative, the load is evaluated for acceptability at the less than
minimum allowed voltage. Assuming operability can be maintained at the
less than minimum calculated voltage, the battery voltage then becomes
the minimum allowed battery voltage for that specific load. Evaluation of
loads is included in Appendix 6.

1.3.7.3 Once the minimum allowed battery voltages for each load has been
determined, this voltage becomes the minimum battery voltage used in
the sizing calculation.

1.3.8 Appendix 3 represents the voltage profile of the battery during a discharge test
using the aging and temperature margins shown on pages 1 and 2 of Appendix 9
(LOCA and SBO sizing sheets)

2. DESIGN INPUTSIASSUMPTIONS

2.1 NORMAL PLANT OPERATION

The unit is at 100% power, there are no LCOs and the switchyard and all plant buses
are in their normal configuration. Emergency crossties and feeds are not utilized.
The batteries are fully charged. The UPS MG Set is fed from the ac source.

2.2 LOCA/LOOP

Loss of Coolant Accident (LOCA) with concurrent Loss of Offsite Power (LOOP)
occurs with the battery charger not available for 2 hours following the start of a
LOCA/LOOP. The unit enters the event from normal plant operation as defined in
2.1. The battery duty cycle length is 2 hours. (See Appendix 11 for description of
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LOCA/LOOP Scenario)

2.3 STATION BLACK OUT

See Appendix 12 for description of SBO scenario.

2.4 For RCIC MOV timing see Appendix 15 . MOV inrush currents were obtained from
votes testing. These values were then adjusted to account for cable resistance when
the readings were taken to determine rated terminal inrush current (this is included in
Appendix 8). Several VOTES tests were reviewed to determine the inrush currents for
MOVs. The best available information was used. The following work request numbers
(i.e. VOTES test) was used for the locked rotor currents in Appendix 8:

13MOV-16 WR-96-05501 -25
13MOV-30 WR-00-01 537-00
13MOV-21 WR-97-03237-00
13MOV-27 WR-91-87529-00
13MOV-131 WR-96-02083-07
13MOV-132 WR-97-03239-01

2.5 Stroke times for 13MOV-21, 13MOV-27, 13MOV-1 31, 13MOV-132, 38MOV-VB1 were
developed from BWROG DC MOV Methodology (Reference 4.21). The stroke times
were increased by 10% for margin and to account for any variance in bus voltage,
valve parameters, etc. These calculations are not intended to yield exact results but
rather a reasonable estimate of increase in stroke time. The BMCC-1 voltage was
assumed to be 107VDC for the entire stroke for valves off this bus. The BMCC-3
voltage was assumed to be 104VDC for the entire stroke for valves off this bus. The
assumed voltage for 38MOV-VBl was assumed to be 87VDC at 71 DC-A3 to yield
approximately 8OVDC at the MOV.

2.6 From JAF-ICD-ELEC-04224 Table I the maximum UPS DC Motor Armature Inrush
Current was 155Amps at 129 VDC and was achieved at 1.75 seconds after loss of AC
power. Continuous current was 8OAmps @ 129VDC. Steady state conditions were
considered fully reached at 4.3 seconds. However, since the current was at 78 Amps
at 4.0 second, the inrush will be considered to be cleared at 4.0 seconds based on
results in Table 1 of JAF-ICD-ELEC-04224. From the test results documented in JAF-
ICD-ELEC-04224 (WR-00-01 142-00) the AC Motor drive current was at approximately
76Amps. Based on AC motor currents recorded in revision 1 of this calculation, the
UPS is considered fully loaded during the test performed in JAF-ICD-ELEC-04224.
Typical AC motor readings are approximately 72Amps. There was an anomaly



CALCULATION SHEET

Entergy Nuclear Northeast

Calculation No. 1A-eA I r .. nm ina . Revision: .2

Subject: 71 F1 FET1A1 ElTCTRTRI rTnm Page .. of M21

I 7" vfr CTTATION RAFRY A CT7TNtG It Computed by: LBartan Date: Smu D~2

Vn1 TAPF nRPn Checked by: R Mrzlec Date: 6ia nW

observed in JAF-ICD-ELEC-04224 in that the AC Generator output current recorded
was less than actual (i.e. potentially indicating the UPS generator was not under its
normal full load). In reviewing the work package with the individuals taking the data, it
was acknowledged that the generator output readings were not correct because of the
meter increments. There are 6 divisions on the meter and the first division is 25Amps.
That would bring the actual readings from 20/25Amps to approximately 40/45Amps.
This is consistent with the AC Motor readings of 76/80/76Amps and is consistent with
reading taken in Appendix 12 of revision 1 to this calculation. Since the UPS was
considered fully loaded when the readings were taken, the 155Amp and 8OAmp
values are considered appropriate.

2.7 Per tech manual G080-0213 the coil resistance of an HGA relay is 3650Ohms.
Therefore, its relay burden used in this calculation is 125vdc/3650ohms (0.034Amps).
Per tech manual G080-0234 the burden of an HFA relay is 7.8 watts (cold) at 125vdc.
Per tech manual G080-1076 the relay burden of an HMA relay is 2.7watts
(5800ohms). Per tech manual G080-COI 9 the relay burden of an HLA relay is 4.3
watts.

2.8 Cable resistance values are based on manufacturer's data at a temperature of 50OC
in the Reactor Building, 90oC inside containment and 400C outside the Reactor
Building (See Reference 4.10 for basis).

2.9 Upon the loss of AC power, this calculation considers the batteries fully charged.

2.10 Loads have a nominal rating of 125 Volts unless otherwise noted (see Appendix 2).

2.11 As per Reference 4.7, the length of three conductor cables must be increased by 4%
to account for twisting of the conductor in the cable. The same multiplier has been
applied to all cables with three or more conductors to be bounding (see Appendix 1).

2.12 All panel internal wiring is assumed to be #14AWG unless otherwise shown on the
drawing. 4.16KV switchgear and 600V load center internal wiring is included in this
calculation. Wiring for EDG skid mounted equipment was also included in this
calculation. In some cases internal panel wiring was not included as part of the circuit
run. The additional voltage drop due to internal panel wiring is considered to be
minimal and is enveloped by the aggregate conservatism and design margin included
in this calculation. This is considered appropriate engineering judgment and needs no
further justification.

2.13 Circuit breaker resistances shown below are based on the measured data (Reference
4.8) and IEEE Std 241-1983, Table 70 (Reference 4.9).
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Breaker Size Resistance Remarks
/Pole

(Ohms)
15A/20A 0.005 Based on Reference 4.8, (Resistance for 20A breaker

conservatively assumed to be same as 15A breaker.)
25A 0.004 Based on Reference 4.8
30A 0.003 Based on Reference 4.8

40A/60A/70A 0.002 Based on Reference 4.8 (Resistance for 70A breaker
conservatively assumed to be same as 60A breaker.)

100A1125A 0.0005 Based on Reference 4.8
200A 0.0003 Based on Reference 4.8

225A/250A/300A 0.0002 Based on Reference 4.8
400A 0.00012 Based on Reference 4.8
600A 0.00007 Based on Reference 4.9

Also note that both legs of the circuit were considered when calculating breaker
resistance in Appendix 1. Therefore, breaker resistances shown are multiplied by 2.

2.14 The continuous control loads are considered to be 40 amps at 132 volts of battery bus
voltage. 40amps is considered conservative as charger outputs are consistently 30
amps or below under normal operating conditions. Supporting information is shown in
Appendix 13. During the course of development, where practical, a separate line item
was added and this current was removed from the 40amp continuous control line
item. The summation of all continuous control load equals 40amps.

2.15 Based on maintenance procedures associated with the station batteries the specific
gravity of the batteries is maintained within a close tolerance of 1.205 to 1.215. The
manufacturer indicates that maintaining the battery within this close tolerance
provides assurance that the capacity of the battery is not adversely affected (ref.
4.18).

2.16 Minimum voltage values and current values for the component loads in the calculation
are from manufacturers data and reference material (Appendix 8). The minimum
voltages for the components are evaluated and tabulated in Appendix 5.

2.17 The input data for the Gould NCN-33 battery is from GNB battery catalog information
(Appendix 7).

2.18 Rated inrush currents for reduced voltage starters are assumed to be 250% of FLA
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unless actual testing shows higher values. This assumption has been validated by
calculating expected inrush currents using the motor transient resistance. The
methodology to determine armature transient resistance is from the GE Industrial
Power Handbook section 171. Inrush currents are calculated in Appendix 14. The
RFPT lube oil pump was tested 11/2/81 in accordance with TIL-914. The inrush was
141amps (243%). Appendix 14 calculates the inrush to be 145amps (250%). This
further provides validation of the methodology. Duration of inrush currents for a RVNR
starter is specified in Appendix 14 . The inrush currents for motors without reduce
voltage starters are conservatively assumed to last for 1 second. This is consistent
with VOTES testing and field experience.

2.19 Minimum relay pickup voltages used are the cold pickups values if the vendor
specifies a difference between cold and hot. Similarly, dropout voltages used are the
hot dropouts if the vendor specifies a difference between hot and cold. Typically,
relays are in standby (i.e. cold) when they are called upon to pickup. The hot dropouts
are used because they are more conservative.

2.20 For GE IC2800-1600 series General Purpose Contactors, the pickup voltage is 65%
and the dropout is 15%. This is based on Tech manual G080-1022 and Paul Quinn to
Brian Marks Memo (dated 9/21/92) in Appendix 8. The voltage rating of these
contactors is 12OVDC based on GE Control Accessory Catalog GEA-6621 C (excerpt
attached in Appendix 8).

2.21 Walkdown data for the "A" and "B" RFPT Emergency Lube Oil Pump MCCs are
attached in Appendix 8. There is some missing/incorrect information for the relay part
numbers on the "A" Pump MCC. The "B" Pump MCC has the most accurate
information. This data will be used for 71 BCB-2A-D01 which is the MCC for 31 P-
7A(M).

2.22 For GE IC2800-A501AB23C Time Delay Contactors, the pickup and dropout voltages
were obtained from GE and included in Appendix 8. The voltage rating is 12OVDC
based on GE Control Accessory Catalog GEA-6621C (excerpt attached in Appendix
8).

2.23 For GE IC2820-Al 00 series General Purpose Relays, the pickup and dropout
voltages are based on tech manual G080-0702. Pickup is 63% of rated voltage.
Dropout is 10% of the pickup value. The rated voltage is 12OVDC based on GE
Control Accessory Catalog GEA-6621 C (excerpt attached in Appendix 8). Therefore
the pickup is (0.63 x 120) 75.6vdc and the dropout is (0.10 x 75.6) 8vdc.
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2.24 ACT Item 02-65671 has been initiated to verify that all the Emergency Lights were lit
when the current readings were taken. These values were used for the emergency
lighting load.

3. SUMMARY/CONCLUSIONS

3.1. Summary/Conclusions

The worst case scenarios are for a loss of coolant accident (LOCA) with the loss of a
battery charger (LOBC) for 2 hours due to Loss of Offsite Power (LOOP) and Station
Blackout (SBO) for four (4) hours. This is accompanied by an initiation of high
pressure coolant injection (HPCI) and reactor core isolation cooling (RCIC) for
mitigation of a LOCA. This is in conjunction with a loss of AC power and Battery
Charger 71 BC-1A.

3.1.1. The minimum voltages (manufacturer's requirement and calculated) for each
critical component (Cat I & M) are shown in the tables of Appendix 5. Any critical
component not meeting the manufacturers' requirement is identified in Appendix
5 and is evaluated for impact in Appendix 6.

The following components failed to meet the manufacturers' voltage
requirements during the LOCA and/or SBO scenarios:

* The Reactor Recirculation Pump MG set emergency DC lube oil pump 02-
1 84P- 3A(M) (LOCA & SBO)

* The Condenser Vacuum Breaker Valve - 38MOV-VB1 (SBO).
* 71-11316 breaker closing for 15P-2A RBCLC Pump (LOCA & SBO)

3.1.2. Since all safety-related loads do not drop below the minimum voltage
requirements as shown in Appendix 5, the minimum battery voltage was
determined based on available margin between the battery voltage and
pickups/dropouts using the methodology in section 1.3.7. For LOCA, a minimum
battery voltage of 112.2VDC (1.87VPC) was evaluated against all loads to
ensure operability. For SBO a minimum Battery voltage of 111.6VDC (1.86VPC)
was evaluated against all loads to ensure operability. The results of this review
are included in Appendix 6.
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3.1.3. The voltage profile is based on 8% temperature margin and 25% aging margin.
Appendix 9 contains IEEE-485 sizing sheets that utilize the current discharge
profiles contained in Appendix 3 of this calculation and 112.2VDC minimum
voltage for LOCA and 111.6 VDC for SBO. The maximum load during any 1
minute period was conservatively assumed to be the load for the entire 1 minute
period. Minimum voltages were evaluated in Appendix 6 using the methodology
in section 1.3.7. The sizing sheets demonstrate the batteries have 8%
temperature margin (for 650F), 25% aging margin, and 1.5% design margin for
LOCA. For SBO there is 8% temperature margin, 25% aging margin, and 22%
design margin.
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3.1.4. The load profile for the 71 SB-1 battery is presented in the table below. The table
also indicates the recommended test currents for the modified performance and
service test.

During the Battery Service Test (presently MST-71.20) the battery terminal
voltage shall not drop below 11 2.2V (level 1 Acceptance Criteria). During MST-
71.26 battery terminal voltage shall not drop below 112.2V during the first 2
hours (level 1 Acceptance Criteria). Once 2 hours has passed in MST-71.26, the
test shall continue until 112.2V has been reached. 493AMPS is the 3 Hour Rate
at 1.87 Volts per cell (112.2V).

The Table below indicates the battery load profile for LOCA scenario service and modified
performance discharge test currents.

Time Duration: 1st Minute 1-120 120-end NA
Minutes

Calculated Current 737.56 441.05 NA NA

Test Current for Service 750 450 NA NA
Test (Currently MST-
71.20)
Test Current for Modified 750* 493** 493**
Performance Test
(Currently MST- 71.26)

*Do not temperature correct the 1 st Minute of MST-71.26.

**Do not temperature correct below 600F. The Modified Performance Test cannot be
performed with electrolyte temperatures below 600F.

3.1.5. The MOV degraded voltage calculations were reviewed to determine the impact
on those calculations based on the results of this calculation. The results of this
calculation do not invalidate the results of the MOV degraded voltage
calculations. The results of this calculation are conservative compared to the
design inputs used for the MOV degrade voltage calculations (ref. 4.14, 4.15,
4.16, 4.17).
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3.1.6. Open Items

1) Obtain concurrence in writing by those responsible for the development of
accident scenarios that the load scenario in appendix 11 accurately reflects
timing and loads imposed by a LOCA in conjunction with a loss of off site
power and the battery charger unavailable for 2 hours ( ACTS-00-53585).

2) Review JAF-CALC-ELEC-2547 to determine status and portions that have
been included in JAF-CALC-ELEC-02609 that are no longer valid in JAF-
CALC-ELEC-2547 (e.g. battery sizing, 2547 charger sizing is valid).
(ACTS-00-53589)

3) ACT-02-65612 has been initiated to update the DC MOV Degraded Voltage
Calculation.

4) ACT-02-65671 has been initiated to verify emergency lighting load
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CABLE & WIRE DATA
Cable mark Conductors Wire Type Nominal DC Resistance in Ohms per 1000'

Number per cable Size __(@25_ C) I (@40 C) (@50" C) j (@90 C)

NFE-02 2 j 12AWG | Cu J 1.7200 j 1.8194 j 1.8857 | 2.1508

NFE-05 2 J 10AWG j Cu j 1.0800 1.1424 | 1.1840 | 1.3505

NFE-08 | 2 8 AWG I Cu 0.6790 | 0.7182 | 0.7444 | 0.8491

NFE-09 | 3 [ 8 AWG j Cu 0.6790 [ 0.7182 0.7444 0.8491

NFE-13 3 3 4AWG j Cu [ 0.2690 [ 0.2845 1 0.2949 j 0.3364

NFE-21 | 3 | 1/OAWG j Al J 0.1680 | 0.1780 1 0.1846 0.2111

NFE-22 3 1 3/0AWG | Al | 0.1050 | 0.1112 | 0.1154 [ 0.1320

NFE-23 [ 3 | 4/OAWG Al 1 0.0836 J 0.0886 | 0.0919 0.1051

NFE-24 J 3 | 350MCM Al J 0.0505 1 0.0535 | 0.0555 | 0.0635

NFE-25 3 1 500MCM I Al I 0.0354 1 0.0375 1 0.0389 1 0.0445

NFE-26 3 750MCM Al 0.0236 0.0250 0.0259 0.0297

NFE-30 3 350MCM Cu I 0.0320 0.0338 1 0.0351 0.0400

NFE-55 2 12 AWG Cu 1.7200 1.8194 1.8857 2.1508

NFE-61 I 2 12 AWG I Cu I 1.7200 1 1.8194 1 1.8857 1 2.1508

NFE-62 3 1 12 AWG j Cu j 1.7200 - 1.8194 1 1.8857 1 2.1508

NFE-63 1 5 | 12 AWG | Cu | 1.7200 | 1.8194 1.8857 | 2.1508

NFE-67 = 500MCM Cu 0.0222 0.0235 0.0243 0.0278

NFE-687 1 500MCM Cu 0.0222 0.0235 0.0243 0.0278

NFF-09 4 _ 4 AWG_ Cu _ 0.2690 f 0.2845 0.2949 0.3364

NFF-16 | 2 12AWG J Cu 1.7200 ] 1.8194 [ 1.8857 2.1508

l IFF-18 r 2 J 4AWG @ Cu J 0.2690 J 0.2845 [0.2949 J 0.3364

NFF-21 r 2 12 AWG | Cu 1.7200 1.8194 L 1.8857 1 2.1508

NFF-22 3 12 AWG r Cu J 1.7200 1.8194 1 1.8857 | 2.1508

NFF-24 5 12 AWG I Cu 1.7200 1 1.8194 1 1.8857 1 2.1508

NFF-25 7 12 AWG I Cu I 1.7200 11.8194 1 1.8857 1 2.1508

NFF-26 I 9 12 AWG Cu 1.7200 1 1.8194 [ 1.8857 2.1508

NFF-27 12 12AWG Cu j 1.7200 i 1.8194 J 1.8857 l 2.1508

NFF-28 [ 2 - 8 AWG Cu 0.6790 0.7182 | 0.7444 | 0.8491

NFF-30 1 2 AWG Cu 0.1690 0.1788 | 0.1853 0.2113

NFF-31 j 2 [ 6 AWG Cu 0.4270 | 0.4517 | 0.4681 | 0.5340

NFF-32 4 [ 6 AWG Cu 0.4270 0.4517 1 0.4681 | 0.5340

NFF-33 [ 2 [ 4 AWG Cu [ 0.2690 0.2845 | 0.2949 I 0.3364

NFF-34 [ 1 410 AWG | Al | 0.0836 0.0886 1 0.0919 0.1051

NFF-35 _ 12 1 10AWG [ Cu J 1.0800 [ 1.1424 J 1.1840 [ 1.3505

NFF-48 4 1 10AWG Cu I 1.0800 1 1.1424 1 1.1840 1 1.3505

NFF-51 1 j 750MCM j Al j 0.0236 j 0.0250 j 0.0259 | 0.0297

NFF-64 2 8AWG 8 Cu I 0.6790 I 0.7182 | 0.7444 J 0.8491

NFF-89 4 4 | 8AWG | Cu | 0.6790 J 0.7182 | 0.7444 J 0.8491

NFF-90 | 2 12 AWG | Cu | 1.7200 1 1.8194 11.8857 | 2.1508

NFF-91 3 12 AWG J Cu 1.7200 1.8194 11.8857 J 2.1508

NFY-28 | 12 | 12AWG | Cu 1 1.7200 J 0.4517 I 1.8857 J 2.1508

NGG-04 1 500MCM I Cu I 0.0222 1 0.0235 1 0.0243 1 0.0278

NGG-14 1 3 1 8AWG I Cu I 0.6790 J 0.7182 1 0.7444 J 0.8491

NGG-30 2 2AWG i Cu i 0.1690 i 0.1788 i 0.1853 1 0.2113

NGG-31 i 3 i 2AWG I Cu 1 0.1690 i 0.1788 i 0.1853 i 0.2113

NGG-33 I 3 1 6 AWG I Cu I 0.4270 0.4517 0.4681 vl 0.5340

NGG-34 i 3 8AWG i Cu i 0.6790 i 0.7182 i 0.7444 i 0.8491

NGG-37 2 10AWG i Cu 1 1.0800 1 1.1424 i 1.1840 J 1.3505

NGG-47 2 12 AWG i Cu i 1.7200 i 1.8194 1.8857 i 2.1508

NGG-48 3 12 AWG i Cu i 1.7200 I 1.8194 1i.8857 1 2.1508

NGG-49 5 _ 12 AWG ] Cu 1 1.7200 I 1.8194 1 1.8857 I 2.1508

NGG-50 r 7 12 AWG | Cu 1 1.7200 1 1.8194 j 1.8857 1 2.1508

NGG-51 9 12 AWG F Cu 1 1.7200 I 1.8194 J 1.8857 1 2.1508

SIS-14 1 14 AWG | Cu | 2.7300 | 2.8878 J 2.9930 | 3.4138

SIS-12 | 1__ 12AWG | Cu 1.7200 F 1.8194 1.8857 | 2.1508

SIS-8 1 8 AWG Cu | 0.6790 | 0.7182 J 0.7444 | 0.8491
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Battery Control Board 71BCB-2A
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 40° C @ 40° C

A01 71SB-1 Battery A 1 STBARL001 NFE-25 105 1 3 1.04 0.0375 0.0014 SE-1OA
(@Battery Rooms) ISTBARL002 NFE-25 90 1 3 1.04 0.0375 0.0012

Interier Jumpers*** 0.000488
Shunt Resistance*** 0.000033

* 0.00306
A02 71 LPERDC1 Emer Lgt Pnl SE-9PF

25 Amp Breaker (ohms) 0.00800 PEDB
(@Reactor Building) I ELTANK015** NFF-30 630 2 1 1.00 0.1852813 0.23345

* 0.2415
A03 71 LPERDC2 Emer Lgt Pnl SE-9PF

15 Amp Breaker (ohms) 0.01000 PEDB
(@Reactor Building) IELTANK016** NFF-28 720 2 2 1.00 0.7444 0.5360

* 0.5460
A04 71 DC-A4 DG Rm Dist Cab SE-10AV

225 Amp Breaker (ohms) 0.0004 PEDB
(@EDG Buildng) 1SCBARK001 NFE-24 726 1 3 1.04 0.0534929 0.0606

- _* 0.0610
A05 71LPEADC1 Emer Lgt Pnl SE-9PE

25 Amp Breaker (ohms) 0.00800
(@Administration Building) I ELTANK001 NFF-28 485 2 2 1.00 0.7182 0.3484

* 0.3564
A06 71 BMCC-3 React Bldg MCC ECRIS

30 Amp Breaker (ohms) 0.0060 PEDB
(@Reactor Building) 1 DMSARK002** NFF-34 675 2 1 1.00 0.0918576 0.1240

* 0.1300
Total resistance of the circuit path for this load
All resistances are based on 50° C cable temperature due to cable entering Reactor Building.
Interier Jumpers Resistance was obtained from typical readings recorded in WRs 95-04978-00, 95-07560-00, 96-05156-00 and 97-06984-00
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Battery Control Board 71 BCB-2A(Cont'd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1 000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 40° C @ 40° C

A07 71 LPESWDC1 Emer Lgt Pnil SE-9PD
25 Amp Breaker (ohms) 0.0100 PEDB
(@Radwaste Building) IELTANK014 NFF-33 500 1 2 1.00 0.2845491 0.2845

* 0.2945
B02 71DC-Al RR Dist Cab SE-10G

100 Amp Breaker (ohms) 0.0010 PEDB
(@Relay Room) 1SCBARK002 NFF-30 140 2 1 1.00 0.1787688 0.0501

* 0.0511
B03 71 DC-A2 RR Dist Cab SE-10J

100 Amp Breaker (ohms) 0.00100 PEDB
(@Relay Room) 1SCBARK004 NFF-30 172 2 1. 1.00 0.1788 0.0615

* 0.0625
B04 71DC-A3 RR Dist Cab SE-10L

100 Amp Breaker (ohms) 0.0010 PEDB
(@Relay Room) 1SCBARK006 NGG-31 70 1 3(1sp) 1.04 0.1788 0.0260

* 0.0270
B05 71 BMCC-1 React Bldg MCC ECRIS

225 Amp Breaker (ohms) 0.00040 PEDB
(@Reactor Building) 1 DMSARK003** NFF-51 650 1 1 1.00 0.0259 0.0169

1DMSARK001** NFF-34 690 1 2 1.00 0.0919 0.0317
* 0.0489

B06 71LPE1 Emer Lgt Pnl SE-91P
15 Amp Breaker (ohms) 0.0100 PEDB
(@Administration Building) 1ELTANK012 NFF-28 137 1 2 1.00 0.7182486 0.1968

* 0.2068

**
I otal resistance OT the circuit pain Tor mis loaa

All resistances are based on 50° C cable temperature due to cable entering Reactor Building.
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Battery Control Board 71BCB-2A(Cont'd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C @ 40° C

C01 71DC-A5 RR Dist Cab SE-1OBC
100 Amp Breaker (ohms) 0.00100 PEDB
(@Relay Room) I SCBARK005 NFF-30 250 2 1 1.00 0.1788 0.0894

_ 0.0904
C03 71 UPS-1 SE-9PL

600 Amp Breaker (ohms) 0.00014
(@Electric Swgr Bay) 1UPSNNL003 NFE-25 457 1 3(1sp) 1.04 0.0375 0.0356

0.0358
D01 31 P-7A RFPT Oil Pump SE-10C100 Amp Breaker (ohms) 0.0010 PEDB

(@Turbine Building) 1 RFPANL001 NFE-21 245 1 3 1.04 0.1780 0.0907
* 0.0917

31 P-7A Emerg, Oil Pmp Cntl 1 RFPANC237 NFE-24 325 1 5 1.04 0.0535 0.0362
(@Turbine Building) 1 RFPANC238 NFE-26 180 1 9 1.04 0.0250 0.0094

Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 10 2 1 1.00 2.8878 0.0578

0.1158
D02 94P-13 Seal Oil Pump SE-1 OF125 Amp Breaker (ohms) 0.00100 PEDB

(@Turbine Building) 1GSONNLOO1 NFE-24 887 1 3 1.04 0.0535 0.0987
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ * 0 .0 9 9 7

94P-13 Seal Oil Pmp Cntl 1GSONNC108 NFF-25 205 1 7 1.04 1.8194 0.7758
(@Turbine Building) 1GSONNC107 NFF-21 350 1 2 1.00 1.8194 1.2736

Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 10 2 1 1.00 2.8878 0.0578

__ _ __ _ _ * 2.1196
* Total resistance of the circuit path for this load
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125V DC Power Panel 71DC-Al
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
_@40 C @40°C

02 Unit & NSS XFMR Backup Prot FE-3CE
20 Amp Breaker (ohms) 0.0100 PEDB
(@Control Room) 1 UPRNNCO63 NFF-21 80 1 2 1.00 1.8194 0.2911
Jumper cable from RU-2 to RU-1 Unscheduled NFF-27 10 1 12 1.04 1.8194 0.0378

* 0.3390
05 71 DTR Digital Transient Recorder FE-3HM

20 Amp Breaker (ohms) 0.0100 PEDB
(@Relay Room) 1OSCNNC001 NFF-21 105 1 2 1.00 1.8194 0.3821

1OSCNNCO31 NFF-21 65 1 2 1.00 1.8194 0.2365
* 0.6286

06 UV Trip bus A Pnl RL-5 FE-3DN
20 Amp Breaker (ohms) 0.0100 PEDB
(@Relay Room) 1ZLCNNCO13 NFF-16 100 1 2 1.00 1.8194 0.3639
Jumper cable from RL-5 to RL-3 Unscheduled NFF-27 30 1 12 1.04 1.8194 0.1135

* 0.4874
12 71PCB-10052 Alt Failure FE-3BN

40 Amp Breaker (ohms) 0.0040 PEDB
(@Relay Room) IYL1NNCO13 NFF-33 145 1 2 1.00 0.2845 0.0825

1YL1NNCO26 NFE-63 75 1 5 1.04 1.8194 0.2838
Jumper cable from RU-4 to RU-3 Unscheduled NFF-27 15 1 12 1.04 1.8194 0.0568
Jumper cable from RU-3 to RU-2 Unscheduled NFF-27 15 1 12 1.04 1.8194 0.0568

_ * 0.4839
14 345KV Bkr '71PCB-10042 trip FE-2AG

40 Amp Breaker (ohms) 0.0040 PEDB
(@Yard) 1YL2NNC012 NFF-33 75 1 2 1.00 0.2845 0.0427

1YL2NNC009 NFF-89 1155 1 4 1.04 0.7182 0.8628
1YL2NNC061 NFF-89 1150 1 4 1.04 0.7182 0.8590
1YL2NNC013 NFF-35 145 1 12 1.04 1.1424 0.3446

* 1.2521
* Total resistance of the circuit path for this load
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1 25V DC Power Panel 71 DC-Al (Cont'd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/ 000' R tot DrawingNo. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)

_ @40 C @40 C19 71 PCB-1 0042 Alt Failure FE-3BN40 Amp Breaker (ohms) 0.0040 PEDS
(@Relay Room) 1YL2NNC034 NFF-33 80 1 2 1.00 0.2845 0.0455

1YL2NNC056 NFE-61 110 1 2 1.00 1.8194 0.4003
Jumper cable from RU-4 to RU-3 Unscheduled NFF-27 15 1 12 1.04 1.8194 0.0568
Jumper cable from RU-3 to RU-2 Unscheduled NFF-27 15 1 12 1.04 1.8194 0.0568

* 0.563321 345kV Bkr 71PCB-10052 trip FE-2AH
40 Amp Breaker (ohms) 0.0040 PEDB
(@Yard) IYL1NNCO37 NFF-33 74 1 2 1.00 0.2845 0.0421

IYL1NNCO78 NFF-09 1005 1 4 1.04 0.2845 0.5948
IYL1NNCO19 NFF-35 85 1 12 1.04 1.1424 0.2020

* 0.8429
* Total resistance of the circuit path for this load
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125V DC Power Panel 71DC-A2
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE 40° C © 40° C

01 Reac.Prot.Trip "A" B.U. Scram SE-10A
20 Amp Breaker (ohms) 0.0100 PEDB
(@Reactor Building) I RPSAIC004** NFF-21 80 1 2 1.00 1.8857 0.3017

1RPSAMC001** NFF-21 465 1 2 1.00 1.8857 1.7537
1 RPSAMC002** NFF-21 50 1 2 1.00 1.8857 0.1886

* 03SOV-140A * 2.2540
03 Core Spray Channel "A" FE-3FT

20 Amp Breaker (ohms) 0.0100 PEDB
(@Relay Room) ICSPARC151 NFF-21 50 1 2 1 1.8194 0.1819

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0 .1 9 1 9
04 RHR Channel "A" . FE-3DC

20 Amp Breaker (ohms) 0.0100 PEDB
(@Relay Room) 1RHRARC332 NFF-21 50 1 2 1 1.8194 0.1819

0.1919
08 RFPT 31 FPD-5A Trip FE-3FD

20 Amp Breaker (ohms) 0.0100 PEDB
(@Turbine Building) IRFPANC146 NFF-21 87 1 2 1.00 1.8194 0.3166

1RFPANC151 NFF-22 130 1 3 1.04 1.8194 0.4920
1 RFPANC241 NFF-21 87 1 2 1.00 1.8194 0.3166
IRFPANC239 NFF-24 800 1 5 1.04 1.8194 3.0275
Unscheduled NFF-21 20 1 2 1.00 1.8194 0.0728

* 31SOV-12A 4.2354
09 Panel 09-30 (RCIC) FE-3FW

20 Amp Breaker (ohms) 0.0100 PEDB
(@Relay Room) ICICARC051 NFF-21 50 1 2 1.00 1.8194 0.1819

_ _ I_ I_ I_ * 0.1919
* Total resistance of the circuit path for this load

** All resistances are based on 50° C cable temperature due to cable entering Reactor Building.
Cable resistance based on 90° C due to cables entering containment
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125V DC Power Panel 71DC-A2(Cont'd) __
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C @ 400 C

10 Panel 09-04 (HPCI & RCIC) FE-3BH
20 Amp Breaker (ohms) 0.0100 PEDB
(@Reactor Building) 1CICARC050** NFF-21 60 1 2 1.00 1.8857 0.2263

* 0.2363
1CICARC052** NFF-22 145 1 3 1.04 1.8857 0.5687
1CICARCO53** NFF-24 650 1 5 1.04 1.8857 2.5495
1CICARC131** NFF-21 55 1 2 1.00 1.8857 0.2074

* 13SOV-12 * 3.5619
11 RWR MG Set A Emer FE-10AZ

Lube Oil Pmp 02-184P-3A(M)
20 Amp Breaker (ohms) 0.0100 PEDB
(@Reactor Building) I RWRANK043** NFF-28 400 1 2 1.00 0.7444 0.5955

IRWRANK044** NFF-28 88 1 2 1.00 0.744 0.1310
* 0.7365

14 RCIC Steam leak detection FE-3CR
20 Amp Breaker (ohms) 0.0100 PEDB
(@Reactor Building) 1 LKDARC002** NFF-21 220 1 2 1.00 1.8194 0.8005

* 0.8105
16 RCIC Valve Trip Sol 13TS-1 FE-3FW

20 Amp Breaker (ohms) 0.0100
(@Reactor Building) 1CICARC088** NFF-28 33 1 2 1.00 0.74M 0.0491

1CICARC067** NFF-21 150 1 2 1.00 1.8857 0.5657
1CICARC190** NGG-34 640 1 3 1.04 0.7444 0.9910

* 1.6158
* Total resistance of the circuit path for this load

** All resistances are based on 50° C cable temperature due to cable entering Reactor Building.
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125V DC Power Panel 71DC-A2(Cont'd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE _ 40° C _ 400 C

18 RWR MG Set A Exiter Fid CB FE-3CB
40 Amp Breaker (ohms) 0.0040 PEDB
(@Reactor Building) 1 RWRANCO49** NFF-28 425 1 2 1 0.7444 0.6328

Unscheduled** SIS-14 10 2 1 1.00 2.9930 0.0599
* 0.6966

19 To 71L25 Bus 12510 (ESW) SE-9CE
40 Amp Breaker (ohms) 0.0040 PEDB
(@Electric Swgr Bay) 1 L2EARK005**** NGG-30 496 1 2 1.00 0.1788 0.1773

* 0.1813 _ _ _ _

22 ADS System Panel 9-45 FE-3FV
40 Amp Breaker (ohms) 0.0040 PEDB
(@Relay Room) 1ADSARC001 NFF-31 80 1 2 1 0.4681 0.0749

* 0.0789
ADS System Logic (9-45)

IADSARC043 NFF-24 70 1 5 1.04 1.8194 0.2649
1ADSARC700 NFF-25 85 1 7 1.04 1.8194 0.3217

* 0.5866
ADS System 6 SOV Load FE-3FV
(@Reactor Building) 1ADSARC006** NFF-24 75 1 5 1.04 1.8857 0.2942

1ADSARC081** NFF-24 255 1 5 1.04 1.8857 1.0002
1ADSARC070** NGG-49 60 1 5 1.04 1.8857 0.2353
IADSARC060** NGG-49 60 1 5 1.04 1.8857 0.2353
1ADSARC003** NFF-24 385 1 5 1.04 1.8857 1.5101

16X-101B*** SIS-12 15 1 5 1.04 2.1508 0.0671
* 3.3422

* Total resistance of the circuit path for this load
** All resistances are based on 50° C cable temperature due to cable entering Reactor Building.

* Cable resistance based on 90° C due to cables entering containment
* Actual cable length was verifyed by walkdown
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125V DC Power Panel 71DC-A2(Cont'd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE 2 40° C a 400 C

22 02SOV-71 E1 FE-3FV
(Cont'd) IADSARC006** NFF-24 75 1 5 1.04 1.8857 0.2942

1ADSARC081** NFF-24 255 1 5 1.04 1.8857 1.0002
1ADSARC070** NGG-49 60 1 5 1.04 1.8857 0.2353
IADSARC060** NGG-49 60 1 5 1.04 1.8857 0.2353
lADSARC003** NFF-24 385 1 5 1.04 1.8857 1.5101

16X-101 B*** SIS-12 15 1 5 1.04 2.1508 0.0671
IADSARC021*** NFF-21 120 1 2 1.00 2.1508 0.5162
Unscheduled*** NFF-21 10 1 2 1.00 2.1508 0.0430

* 3.9014
02SOV-7I Kl 1ADSARC058*** NFF-21 40 1 2 1.00 2.1508 0.1721

Unscheduled*** NFF-21 10 1 2 1.00 2.1508 0.0430
* 3.5573

02SOV-71 L1 1ADSARC058*** NFF-21 82 1 2 1.00 2.1508 0.3527
Unscheduled*** NFF-21 10 1 2 1.00 2.1508 0.0430

* 3.7379
* Total resistance of the circuit path for this load

** All resistances are based on 50° C cable temperature due to cable entering Reactor Building.
Cable resistance based on 900 C due to cables entering containment
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125V DC Power panel 71 DC-A3
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 40° C @ 400 C

01 09-ESSSI-EP SRV Electric Lift FE-3MQ
20 Amp Breaker (ohms) 0.0100 PEDB
(@Relay Room) 1SCBARC002 NGG-47 157 1 2 1.00 1.8194 0.5713

* 0.5813
06 ESW Lockout Matrix CKT 1ESWA04 FE-3FF

20 Amp Breaker (ohms) 0.0100
(@Relay Room) 1ESWARC125 NFF-21 125 1 2 1 1.8194 0.4549

* 0.4649
07 Standby Gas Treatment FE-3FH

20 Amp Breaker (ohms) 0.0100
(@Relay Room) ISGTARC010 NFF-21 130 1 2 1.00 1.8194 0.4730

* 0.4830
9 Main Turbine EHC Panel FE-2AE

20 Amp Breaker (ohms) 0.0100 PEDB
(@Relay Room) ITEHNNK220 NFF-31 180 1 2 1.00 0.4517 0.1626

ITEHNNK211 NFF-16 180 1 2 1.00 1.8194 0.6550
Jumper cable from RU-2 to RU-4 Unscheduled NFF-27 20 1 12 1.04 1.8194 0.0757

1TEHNNK229 NFF-21 125 1 2 1.00 1.8194 0.4549
* 1.3581

10 Main Turbine Master Trip FE-3FD
20 Amp Breaker (ohms) 0.0100 PEDB
(@Relay Room) ITEHNNC227 NFF-21 150 1 2 1.00 1.8194 0.5458

ITEHNNC228 NFF-16 80 1 2 1.00 1.8194 0.2911
. __ __ _. _* 0.8469
13 38MOV-VB1 Cond Vac

20 Amp Breaker (ohms)
(@Turbine Building)
Allen Bradlay Heater
Total Res.

1VACANK018
N-25

NFF-21 340 1 2 1.00 1.8194
0.0100
1.2372
0.0550
1.3022

SE-1BAX
PEDB

PEDB
*

J. ______ A -�

* Total resistance of the circuit path for this load
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1 25V DC Power panel 71 DC-A3(Cont'd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C @ 40° C

20 71HO1 4160V SWGR Bus 10100 SE-8A
40 Amp Breaker (ohms) 0.0040 PEDB
(@Electric Swgr Bay) 1HONANKOOI NFF-31 435 1 2 1.00 0.4517 0.3930

* 0.3970
22 71H03 4160V SWGR Bus 10300 SE-8P

40 Amp Breaker (ohms) 0.0040 PEDI3
(@Electric Swgr Bay) I HONCNKOOI NFF-33 445 1 2 1.00 0.2845 0.2532

* 0.2572
23 71L13 600V SWGR Bus 11300 SE-9CD

40 Amp Breaker (ohms) 0.0040 PEDB
(@Reactor Building) 1 LI NANK002** NFF-28 460 1 2 1.00 0.7444 0.6849

* 0.6889
24 71H07 4160V SWGR Bus 10700 SE-8Z

40 Amp Breaker (ohms) 0.0040 PEDB
(@Electric Swgr Bay) 1HONENK001 NFF-33 473 1 2 1.00 0.2845 0.2692

*_ * 0.2732

* Total resistance of the circuit path for this load
** All resistances are based on 50° C cable temperature due to cable entering Reactor Building.
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125V DC Power Panel 71DC-A4
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 40 C @ 40' C

02 93FPAC Emer Diesel Cont. Pnl FE-14A
20 Amp Breaker (ohms) 0.0100 PEDB
(@EDG Building) 1 EDGARK001 NFF-21 80 1 2 1 1.819 0.2911
93FPAC Force Paralleling Panel Loads Cables: 0.3011

TBRX1 1EDGARC068 NFF-22 135 1 3 1.04 1.8194 0.5109
TBRX2 1 EDGCRC068 NFF-22 165 1 3 1.04 1.8194 0.6244
TD8M 1 EDGARC029 NFF-24 135 1 5 1.04 1.8194 0.5109

4 Main Gen. Excitation Panel EP FE-2AF
20 Amp Breaker (ohms) 0.0100 PEDB
(@Turbine Building) 1EXCNNC004 NFE-05 250 1 2 1.00 1.1424 0.5712

1 EXCNNCO06 NFF-26 595 1 9 1.04 1.8194 2.2517
IEXCNNCO07 NFF-25 164 1 7 1.04 1.8194 0.6206
Unscheduled SIS-12 10 1 2 1.00 1.8194 0.0364

* 3.4900
08 71H05 4160V SWGR Bus SE-8AL

40 Amp Breaker (ohms) 0.0040 PEDB
(@Electric Bay) 1HOEARK001 NFF-33 50 1 2 1.00 0.2845 0.0285

* 0.0325
11 Panel 93ECP-A FE-14A

100 Amp Breaker (ohms) 0.0010 PEDB
(@EDG Building) 1 EDGARK024 NFF-28 155 1 2 1.00 0.7182 0.2227
93ECP-A Emergency Diesel Generator Engine Con trol Panel Loads Cables: * 0.2237

K IEDGARC016 NFF-25 875 1 7 1.04 1.8194 3.3113
IEDGARC024 NFF-21 160 1 2 1.00 1.8194 0.5822

* 3.8936
FFR IEDGARC019 NFF-21 145 1 2 1.00 1.8194 0.5276

SOV-1A Unscheduled SIS-14 40 1 2 1.00 2.8878 0.2310
SOV-2A Unscheduled SIS-14 25 1 2 1.00 2.8878 0.1444
ESS-A Unscheduled SIS-14 35 1 2 1.00 2.8878 0.2021

93GS-5A Gov Booster Pmp Unscheduled SIS-12 15 1 2 1.00 1.8194 0.0546
93P-4A Fuel Oil Pmp Unscheduled SIS-12 10 1 2 1.00 1.8194 0.0364

Total resistance of the circuit path for this load
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125V DC Power Panel 71 DC-A4(Cont'd)
Compt LOAD | CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE _ 40° C @ 40° C

11 93EGP-A Emergency Diesel Generator A Control Panel Load Cables:
(Cont'd 93EDG- A Field Flash IEDGARK044 NFF-30 90 2 1 1.00 0.1788 0.0322

* 0.0332
93EDG- A Field Flash Limiting Resistor 2.5000

Rectifier Asembly Silicon Rectifier CR56 (P/N 1 N3296) 0.0055
1 EDGARL008 NFF-34 71 2 1 1.00 0.0886 0.0126

Field Flash Resistance 0.4910 1.12-23
* 3.0423

93P/S-A 1 EDGARC064 NFF-21 150 1 2 1.00 1.8194 0.5458
12 Panel 93ECP-C FE-14C

100 Amp Breaker (ohms) 0.0010 PEDB
(@EDG Building) 1 EDGCRK028 NFF-28 125 1 2 1.00 0.7182 0.1796
93ECP-C Emergency Diesel Generator Engine Co trol Panel Loads Cables: * 0.1806

K1 1EDGCRC016 NFF-25 875 1 7 1.04 1.8194 3.3113
1EDGCRC024 NFF-21 160 1 2 1.00 1.8194 0.5822

* 3.8936
FFR IEDGCRC019 NFF-21 120 1 2 1.00 1.8194 0.4367

SOVy11C Unscheduled SIS-14 40 1 2 1.00 2.8878 0.2310
SOV-2C Unscheduled SIS-14 25 1 2 1.00 2.8878 0.1444
ESS-C Unscheduled SIS-14 35 1 2 1.00 2.8878 0.2021

93GS-5C Gov Booster Pmp Unscheduled SIS-12 15 1 2 1.00 1.8194 0.0546
93P-4C Fuel Oil Pmp Unscheduled SIS-12 10 1 2 1.00 1.8194 0.0364

93EGP-C Emergency Diesel Generator A Control Panel Load Cables:
93EDG- C Field Flash I EDGCRK044 NFF-30 40 2 1 1.00 0.1788 0.0143

* 0.0153
93EDG- C Field Flash Limiting Resistor 2.5000

Rectifier Asembly Silicon Rectifier CR56 (P/N I N3296) 0.0055
1EDGCRL008 NFF-34 71 2 1 1.00 0.0886 0.0126

Field Flash Resistance I 0.4910
- -- * 3.0244

93P/S-C 1EDGCRC064 NFF-21 130 1 2 1.00 1.8194 0.4730
Total resistance of the circuit path for this load
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1 25V DC Power Panel 71 DC-A5
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 40- C @ 40 C

01 ECCS Cab. 09-95 Pwr FE-3TC
20 Amp Breaker (ohms) 0.0100 PEDB
(@Relay Room) 1 SCBARC001 NFE-08 90 1 2 1.00 0.7182 0.1293

0.1393
02 Feedwater Inverter 06INV-1A FE-3TC

20 Amp Breaker (ohms) 0.0100 PEDB
(@Control Room) 1FWCNNC010 NFF-21 240 1 2 1.00 1.8194 0.8733

, 0.8833
05 Ch "A" HPCI Relay Pnl 09-32 FE-3MS

20 Amp Breaker (ohms) 0.0100 PEDB
(@Relay Room) 1HPIAYC133 NFE-05 70 1 2 1.00 1.1424 0.1599

* 0.1699
06 RB CCW Cont Isol Valves FE-3EX

20 Amp Breaker (ohms) 0.0100 PEDB
(@Reactor Building) 1 RBCARC700** NFE-55 149 1 2 1.00 1.8857 0.5619

1 RBCARC706** NGG-50 368 1 7 1.04 1.8857 1.4434
1RBCARC711** NFE-55 72 1 2 1.00 1.8857 0.2715

* 15SOV-130A * 2.2869
07 Alternate Rod Insertion Sys. FE-3EAA

20 Amp Breaker (ohms) 0.0100 PEDB
(@Reactor Building) 1ARIARC001** NGG-47 28 1 2 1.00 1.8857 0.1056

1ARICNC001** NGG-49 20 1 5 1.04 1.8857 0.0784
Panel 09ARI-2 * 0.1940

1ARICNCO07** NGG-49 430 1 5 1.04 1.8857 1.6866
1ARICNCO08** NGG-49 100 1 5 1.04 1.8857 0.3922

03SOV-201 * 2.0788
09 27MAP Mon Anal Pnl FE-3SF

20 Amp Breaker (ohms) 0.0100 PEDB
(@Relay Room) 1HPIARC146 NGG-47 90 1 2 1.0000 1.8194 0.3275

__ * 0.3375
18 71INV-1A Instr. Inv Pnl SE-3SAC

40 Amp Breaker (ohms) 0.0040 PEDB
(@Relay Room) 1 PCPARC189 NGG-34 120 1 3(1 sp) 1.04 0.7182 0.1793

* 0.1833

* Total resistance of the circuit path for this load
** All resistances are based on 500 C cable temperature due to cable entering Reactor Building.
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125V DC 71BMCC-1 React Bldg MCC
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1 000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 50° C @ 50° C

OAI 13MOV-16 SE-1 OT
15 Amp Breaker (ohms) 0.0100 PEDB
Armature (Al) 1CICARK004 NFF-21 160 1 2 1.00 1.8857 0.3017
Armature (Al) 1CICARK036 NFF-31 250 1 2 1.00 0.4681 0.1170
Armature (A2) 1CICARK004 NFF-21 135 1 2 1.00 1.8857 0.2546
Armature (A2) 1CICARK036 NFF-31 250 1 2 1.00 0.4681 0.1170
Series (S1) 1CICARK005 NFF-21 160 1 2 1.00 1.8857 0.3017
Series (SI) 1CICARK037 NFF-31 160 1 2 1.00 0.4681 0.0749
Series (S2) 1CICARK005 NFF-21 160 1 2 1.00 1.8857 0.3017
Series (S2) 1CICARK037 NFF-31 160 1 2 1.00 0.4681 0.0749

JB - MOV (Arm.and Series) Unscheduled NFF-33 15 2 3 1.04 0.2949 0.0044
Heater K21.3B 0.0072 PEDB

Total Res. * 0.3194
13MOV-16 Control SE-1OT
15 Amp Breaker (ohms) 0.0100 PEDB

1CICARC001 NFF-25 150 1 7 1.04 1.8857 0.5883
1 CICARC003 NFF-26 485 1 9 1.04 1.8857 1.9023
1CICARC004 NFF-24 120 1 5 1.04 1.8857 0.4707

Total Res. * 2.9713
OB2 13MOV-21 SE-10W

20 Amp Breaker (ohms) 0.0100 PEDB
Armature (Al) 1CICARK016 NFF-21 135 1 2 1.00 1.8857 0.2546
Armature (Al) 1CICARK017 NFF-21 135 1 2 1.00 1.8857 0.2546
Armature (A2) 1CICARK016 NFF-21 135 1 2 1.00 1.8857 0.2546
Armature (A2) 1CICARK017 NFF-21 135 1 2 1.00 1.8857 0.2546
Series (SI) 1CICARK041 NFF-31 110 1 2 1.00 0.4681 0.0515
Series (S2) 1CICARK041 NFF-31 110 1 2 1.00 0.4681 0.0515

JB - MOV (Arm.and Series) Unscheduled NFE-08 10 2 2 1.00 0.7444 0.0074
Heater K178B 0.0089 PEDB

Total Res. * 0.4063
Total resistance of the circuit path for this load
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125V DC 71BMCC-1 React Bldg MCC(Contd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1 000' R tot DrawingNo. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)

-NO. (feet) CABLE @ 50° C @ 500 C0B2 13MOV-21 Control SE-IOW(Cont'd) 20 Amp Breaker (ohms) 0.0100 PEDB
1CICARC017 NFF-25 120 1 7 1.04 1.8857 0.4707
ICICARC019 NFF-25 120 1 7 1.04 1.8857 0.4707
ICICARC020 NFF-25 120 1 7 1.04 1.8857 0.4707

Total Res. * 1.4220
OC1 13MOV-27 SE-1OX15 Amp Breaker (ohms) 0.0100 PEDBArmature (Al) 1CICARK028 NFF-21 135 1 2 1.00 1.8857 0.2546

Armature (Al) 1CICARK047 NFF-28 100 1 2 1.00 0.7444 0.0744
Armature (A2) 1CICARK028 NFF-21 135 1 2 1.00 1.8857 0.2546
Armature (A2) 1CICARK047 NFF-28 100 1 2 1.00 0.7444 0.0744
Series (SI) 1CICARK029 NFF-21 135 1 2 1.00 1.8857 0.2546
Series (SI) ICICARK042 NFF-28 100 1 2 1.00 0.7444 0.0744
Series (S2) ICICARK029 NFF-21 135 1 2 1.00 1.8857 0.2546Series (S2) 1 CICARK042 NFF-28 100 1 2 1.00 0.7444 0.0744JB - MOV (Arm.and Series) Unscheduled NFE-08 10 2 2 1.00 0.7444 0.0074

Heater K260B 0.0050 PEDBTotal Res. * 0.2752
13MOV-27 Control SE-10X
15 Amp Breaker (ohms) 0.0100 PEDB

1 CICARC031 NFF-25 110 1 7 1.04 1.8857 0.4314
1 CICARC033 NFF-26 187 1 9 1.04 1.8857 0.7335
1CICARC174 NFF-26 453 1 9 1.04 1.8857 1.7768
1CICARC034 NFF-24 120 1 5 1.04 1.8857 0.4707
1CICARC020 NFF-21 650 1 2 1.00 1.8857 2.4514

Total Res. _ * 5.8738* Total resistance of the circuit path for this load
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125V DC 71BMCC-1 React Bldg MCC(Contd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 50° C 50° C

OC2 13MOV-30 SE-10Y
20 Amp Breaker (ohms) 0.0100 PEDB
Armature (Al) 1CICARK019 NFF-21 135 1 2 1.00 1.8857 0.2546
Armature (Al) ICICARK020 NFF-21 135 1 2 1.00 1.8857 0.2546
Armature (A2) ICICARK019 NFF-21 135 1 2 1.00 1.8857 0.2546
Armature (A2) ICICARK020 NFF-21 135 1 2 1.00 1.8857 0.2546
Series (SI) ICICARK043 NFF-31 110 1 2 1.00 0.4681 0.0515
Series (S2) 1CICARK043 NFF-31 110 1 2 1.00 0.4681 0.0515

JB - MOV (Arm.and Series) Unscheduled NFE-08 10 2 2 1.00 0.74M 0.0074
Heater K14.8B 0.0150 PEDB

Total Res. * 0.4123
13MOV-30 Control SE-10Y
20 Amp Breaker (ohms) 0.0100 PEDB

ICICARC021 NFF-25 120 1 7 1.04 1.8857 0.4707
ICICARC023 NFF-25 212 1 7 1.04 1.8857 0.8315
ICICARC171 NFF-25 488 1 7 1.04 1.8857 1.9141
ICICARC024 NFF-21 150 1 2 1.00 1.8857 0.5657

Total Res. * 3.7920
* Total resistance of the circuit path for this load
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125V DC 71BMCC-1 React Bldg MCC(Cont'd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1 000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 500 C @ 50 C

OE1 13P-3 SE-1OAD
40 Amp Breaker (ohms) 0.0040 PEDB

ICICARK034 NFF-32 115 1 4 1.04 0.4681 0.1120
* 0.1160

13P-3 Control SE-I OAD
40 Amp Breaker (ohms) 0.0040 PEDB

1 CICARC040 NFF-25 685 1 7 1.04 1.8857 2.6868
1 CICARC042 NFF-21 150 1 2 1.00 1.8857 0.5657

__ * 3.2565
OE2 13P-4 SE-1 OAE

40 Amp Breaker (ohms) 0.0040 PEDB
1 CICARK035 NFF-32 120 1 4 1.04 0.4681 0.1168

____ * 0.1208 _
13P-4 Control SE-10AE
40 Amp Breaker (ohms) 0.0040 PEDB

1 CICARC045 NFF-25 685 1 7 1.04 1.8857 2.6868
1CICARC047 NFF-21 150 1 2 1.00 1.8857 0.5657

_ _* 3.2565
* Total resistance of the circuit path for this load
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125V DC 7IBMCC-3 React Bldg MCC
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 500 C @ 50° C

OB1 13MOV-131 SE-1 OAB
15 Amp Breaker (ohms) 0.0100 PEDB
Armature (Al) 1CICARK007 NFF-21 140 1 2 1.00 1.8857 0.2640
Armature (Al) 1CICARK008 NFF-21 140 1 2 1.00 1.8857 0.2640
Armature (A2) 1CICARK007 NFF-21 140 1 2 1.00 1.8857 0.2640
Armature (A2) 1CICARK008 NFF-21 140 1 2 1.00 1.8857 0.2640
Series (SI) 1CICARK045 NFF-31 125 1 2 1.00 0.4681 0.0585
Series (S2) ICICARK045 NFF-31 125 1 2 1.00 0.4681 0.0585

JB - MOV (Arm.and Series) Unscheduled NFE-08 10 2 2 1.00 0.7444 0.0074
Heater K178B 0.0089 PEDB

. ._ * 0.4297
13MOV-131 Control SE-10AB
15 Amp Breaker (ohms) 0.0100 PEDB

1CICARC005 NFF-25 75 1 7 1.04 1.8857 0.2942
ICICARC034 NFF-25 633 1 5 1.04 1.8857 2.4828
1CICARC008 NFF-21 140 1 2 1.00 1.8857 0.5280

Total Res. 3.3150
* Total resistance of the circuit path for this load
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125V DC 71IMCC-3 React Bldg MCC(Cont'd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 500 C @ 50° C

OB2 13MOV-132 SE-1 OAC
15 Amp Breaker (ohms) 0.0100 PEDB
Armature (Al) 1CICARK031 NFF-21 110 1 2 1.00 1.8857 0.2074
Armature (Al) 1CICARK032 NFF-21 110 1 2 1.00 1.8857 0.2074
Armature (A2) 1 CICARK031 NFF-21 110 1 2 1.00 1.8857 0.2074
Armature (A2) 1CICARK032 NFF-21 110 1 2 1.00 1.8857 0.2074
Series (S1) 1 CICARK046 NFF-28 120 1 2 1.00 0.7444 0.0893
Series (S2) 1 CICARK046 NFF-28 120 1 2 1.00 0.7444 0.0893

JB - MOV (Arm.and Series) Unscheduled NFE-05 10 2 2 1.00 1.1840 0.0118
Heater K178B 0.0089 PEDB

Total Resistance 0.4524
13MOV-132 Control SE-I0AC
15 Amp Breaker (ohms) 0.0100 PEDB

1 CICARC036 NFF-25 100 1 7 1.04 1.8857 0.3922
1 CICARC038 NFF-25 179 1 5 1.04 1.8857 0.7021
1CICARC175 NFF-25 553 1 5 1.04 1.8857 2.1690
1 CICARC039 NFF-21 150 1 2 1.00 1.8857 0.5657

Total Res. 3.8390
* Total resistance of the circuit path for this load
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125V DC Power Panel 71H01
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

I.D. Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE _ 40° C c 40 C

4kV Bkr71-10102 4160VTransf7lT-4X 1HONANCO02 NFF-27 440 1 12 1.04 1.8194 1.6651 SE-8A
(Trip) 1 HONANCO03 NFF-24 115 1 5 1.04 1.8194 0.4352
Jumper cable from RU-4 to RU-2 Unscheduled NFF-27 15 1 12 1.04 1.8194 0.0568

Unscheduled SIS-8 4 2 1 1.00 0.7182 0.0057
Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

* 2.2553
4kV Bkr 71-10110 React Recirc Pmp 02-2P-1A 1RWRANCO82 NFE-62 530 1 3 1.04 1.8194 2.0057 SE-8C

(Trip) 1RWRANC703 NGG-48 215 1. 3 1.04 1.8194 0.8136
(For LOCA) Unscheduled SIS-8 4 2 1 1.00 0.7182 0.0057

Unscheduled SIS-14 10 2 1 1.00 2.8878 0.0578
* 2.8829

React Recirc Pmp 02-2P-1A Unscheduled SIS-8 4 2 1 1.00 0.7182 0.0057
(Trip) Unscheduled SIS-14 10 2 1 1.00 2.8878 0.0578
(For SBO) * 0.0635

4kV Bkr 71-10112 Res Supply from 71T-2X 1HONANCO12 NFF-27 435 1 12 1.04 1.8194 1.6462 SE-8B
(Trip) 1HONANCO13 NFF-24 115 1 5 1.04 1.8194 0.4352

Unscheduled SIS-12 10 2 2 1.00 1.8194 0.0364
1 HONANCO37 NFF-21 75 1 2 1.00 1.8194 0.2729
1HONANCO18 NFF-21 55 1 2 1.00 1.8194 0.2001
Unscheduled SIS-8 4 2 1 1.00 0.7182 0.0057
Unscheduled SIS-14 10 2 1 1.00 2.8878 0.0578

* 2.654
Ckt# 1HONA03 4KV Bus 10100 UV 1HONANCO06 NFF-24 460 1 5 1.04 1.8194 1.7408 SE-8A

Unscheduled SIS-8 4 2 1 1.00 0.7182 0.0057
Unscheduled SIS-14 10 2 1 1.00 2.8878 0.0578

* 1.804
* Total resistance of the circuit path for this load



Entergy 125V DC STATION BATTERY "A" SIZING & VOLTAGE DROP
JAF-CALC-ELEC-02609 Rev. 2

Appendix I
Page 23 of 34
Computed by: A. Barton
Checked by: B. Marks

125V DC Power Panel 71H03
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

I.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 40 C @ 400 C

4kV Bkr 71-10302 4160V Transf 71T-4Y 1HONCNCO02 NFF-27 440 1 12 1.04 1.8194 1.6651 SE-8G
(Trip) IHONCNCO03 NFF-24 93 1 5 1.04 1.8194 0.3519
Jumper cable from RU-4 to RU-2 Unscheduled NFF-27 15 1 12 1.04 1.8194 0.0568

Unscheduled SIS-8 6 2 1 1.00 0.7182 0.0086
Unscheduled SIS-14 10 2 1 1.00 2.8878 0.058

* 2.1402
4kV Bkr 71-10304 4160V Bus 10500 (Trip) 1HONCNCO13 NFF-24 275 1 5 1.04 1.8194 1.0407 SE-BAD

(Trip) Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 14 2 1 1.00 2.8878 0.0809

* 1.1331
4160V Bus 10500 1HONCNCO12 NFF-27 450 1 12 1.04 1.8194 1.7030.
(Close) IHONCNCO13 NFF-24 275 1 5 1.04 1.8194 1.0407

Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 20 1 1 1.00 2.8878 0.0578
Unscheduled SIS-14 13 2 1 1.00 2.8878 0.0751

* 2.8880
71-10304 Brk Charging Motor Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
* 0.0404

4kV Bkr 71-10310 Cond Pmp 33P-8A Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144 SE-8L
(Trip) Unscheduled SIS-14 15 2 1 1.00 2.8878 0.0866

__ * 0.1010
86U-1CNDA02 UV Aux Rly ICNDANCO02 NFF-27 440 1 12 1.04 1.8194 1.6651

Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144
Unscheduled SIS-14 10 2 1 1.00 2.8878 0.0578

* 1.7373
* Total resistance of the circuit path for this load
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125V DC Power Panel 71H03 (cont'd)
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

Il.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C 40° C

4kV Brk 71-10312 4160V Transf 71T-3Y (Alt) 1HONCNCO23 NFF-24 440 1 5 1.04 1.8194 1.6651 SE-8H
(Trip) 1HONCNCO37 NFF-21 75 1 2 1.00 1.8194 0.2729

Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144
Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

* 2.0448
4160V Transf 71T-4Y 1HONCNCO22 NFF-27 440 1 12 1.04 1.8194 1.6651
(Close) IHONCNCO39 NFF-24 160 1 5 1.04 1.8194 0.6055

IHONCNCO38 NFF-21 550 1 2 1.00 1.8194 2.0014
Unscheduled SIS-8 33 1 1 1.00 0.7182 0.0237
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 4.3246
71-10302 Brk Charging Motor Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.029
* 0.0432

4kV Bkr 71-10320 SWP 46P-1A (Trip) Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115 SE-8M
Unscheduled SIS-14 15 2 1 1.00 2.8878 0.0866

* 0.0981
86U-1SWSA01 UV Aux Rly ISWSANCO02 NFF-27 435 1 12 1.04 1.8194 1.6462

Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 10 2 1 1.00 2.8878 0.0578

* 1.7155
4kV Bkr 71-10330 Circ Water Pmp 36P-1A Unscheduled SiS-8 6 2 1 1.00 0.7182 0.0086 SE-8J

(Trip) Unscheduled SIS-14 18 2 1 1.00 2.8878 0.1040
* 0.1126

4kV Bkr 71-10340 Aux Feed to 600V Buses Unscheduled SIS-8 4 2 1 1.00 0.7182 0.0057 SE-8P
(Trip) Unscheduled SIS-14 10 2 1 1.00 2.8878 0.0578

* 0.0635
Total resistance of the circuit path for this load
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125V DC Power Panel 71H03 (cont'd)
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/ 000' R tot Drawing

1.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C @ 40 C

4kV Bkr 71-10350 Cond Booster Pmp 33P-9A Unscheduled SIS-8 12 2 1 1.00 0.7182 0.0172 SE-8K
(Trip) Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ * 0 .1 0 9 6
86U-1CNDA01 UV Aux Rly ICNDANCO12 NFF-27 450 1 12 1.04 1.8194 1.7030

Unscheduled SIS-8 12 2 1 1.00 0.7182 0.0172
Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

* 1.8126
4kV Bkr 71-10360 Clsd Loop CIg Wtr Pmp 37P-2 Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201 SE-8N

(Trip) Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
*0.0490

86U-1TBCA01 UV Aux Rly 1TBCANCO02 NFF-27 450 1 12 1.04 1.8194 1.7030
Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201
Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

* 1.8155 _ _ _ _

Ckt# 1 HONA03 4KV Bus 10300 UV 1 HONCNCO08 NFF-24 469 1 5 1.04 1.8194 1.7749 SE-8P
Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 12 2 1 1.00 2.8878 0.0693

_* 1.856
* Total resistance of the circuit path for this load



Entergy 125V DC STATION BATTERY "A" SIZING & VOLTAGE DROP
JAF-CALC-ELEC-02609 Rev. 2

Appendix I
Page 26 of 34
Computed by: A. Barton
Checked by: B. Marks

125V DC Power Panel 71 H05
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/ 000' R tot Drawing

I.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms). (ohms)
_ NO. (feet) CABLE @ 400 C @ 40° C

4kV Bkr 71-10502 Ctrl Supply 93EDG-A Close I EDGARC01I NFF-27 655 1 12 1.04 1.8194 2.4788 SE-8AH
IEDGARC164 NFE-63 145 1 5 1.04 1.8194 0.5487
Unscheduled SIS-8 16 2 1 1.00 0.7182 0.0230
Unscheduled SIS-14 11 2 1 1.00 2.8878 0.0635

* 3.1140
71-10502 Brk Charging Motor Unscheduled SIS-8 16 2 1 1.00 0.7182 0.0230

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
0.0519

K10-1 EDGA001 EDG A 1 EDGARC012 NFF-27 69 1 12 1.04 1.8194 0.2611
Failure Trip Relay IEDGARC030 NFF-24 140 1 5 1.04 1.8194 0.5298

Unscheduled SIS-8 16 2 1 1.00 0.7182 0.0230
Unscheduled SIS-14 8 2 1 1.00 2.8878 0.0462

* 0.8601
Ctrl Supply 93EDG-A Trip 1EDGARC012 NFF-27 69 1 12 1.04 1.8194 0.2611

1 EDGARC030 NFF-24 140 1 5 1.04 1.8194 0.5298
1EDGARC164 NFE-63 145 1 5 1.04 1.8194 0.5487
Unscheduled SIS-8 16 2 1 1.00 0.7182 0.0230
Unscheduled SIS-14 8 2 1 1.00 2.8878 0.0462

1.4089
4kV Bkr 71-10510 RHR SWP 1OP-1 C Close 1 RHRCRC002 NFF-26 625 1 9 1.04 1.8194 2.3652 SE-8AW

Unscheduled SIS-8 22 2 1 1.00 0.7182 0.0316
Unscheduled SIS-14 11 2 1 1.00 2.8878 0.0635

* 2.4604
71-10510 Brk Charging Motor Unscheduled SIS-8 22 2 1 1.00 0.7182 0.0316

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
_ _* 0.0605

RHR SWP 10SOV-101C 1 RHRCRC247 NFF-91 230 1 9 1.04 1.8194 0.8704
Unscheduled SIS-8 22 2 1 1.00 0.7182 0.0316
Unscheduled SIS-14 11 2 1 1.00 2.8878 0.0635

._ * 0.9655
* Total resistance of the circuit path for this load
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125V DC Power Panel 71H05 (cont'd)
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1 000' R tot Drawing

1.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 408 C @ 40° C

4kV Bkr 71-10512 Ctrl Supply 93EDG-C Close 1 EDGCRCOII NFF-27 655 1 12 1.04 1.8194 2.4788 SE-8AJ
IEDGCRC166 NFE-63 120 1 5 1.04 1.8194 0.4541
Unscheduled SIS-8 12 2 1 1.00 0.7182 0.0172
Unscheduled SIS-14 11 2 1 1.00 2.8878 0.0635

* 3.0137
71-10512 Brk Charging Motor Unscheduled SIS-8 12 2 1 1.00 0.7182 0.0172

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
* 0.0461

K10-1 EDGCO01 EDG C 1EDGCRC012 NFF-27 50 1 12 1.04 1.8194 0.1892
Failure Trip Relay IEDGCRC030 NFF-24 120 1 5 1.04 1.8194 0.4541

Unscheduled SIS-8 12 2 1 1.00 0.7182 0.0172
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 0.6895
Ctrl Supply 93EDG-C Trip 1EDGCRC012 NFF-27 50 1 12 1.04 1.8194 0.1892

1 EDGCRC030 NFF-24 120 1 5 1.04 1.8194 0.4541
1EDGCRC166 NFE-63 120 1 5 1.04 1.8194 0.4541
Unscheduled SIS-8 12 2 1 1.00 0.7182 0.0172
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 1.1436
4kV Bkr 71-10514 Tie to Bus 10300 Trip Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144 SE-8AG

Unscheduled SIS-14 8 2 1 1.00 2.8878 0.0462
* 0.0606

Tie to Bus 10300 Close 1HOEARC002 NFF-27 680 1 12 1.04 1.8194 2.5734
1 HOEARC003 NFF-21 280 1 2 1.00 1.8194 1.0189
Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 3.6355
71-10512 Brk Charging Motor Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
* 0.0432

* Total resistance of the circuit path for this load
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125V DC Power Panel 71H05 (cont'd)
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1 000' R tot Drawing

I.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE . @ 400 C c 40° C

4kV Bkr 71-10520 RHR SWP 1 OP-1A Close I RHRARC002 NFF-26 640 1 9 1.04 1.8194 2.4220 SE-8AN
Unscheduled SIS-8 20 2 1 1.00 0.7182 0.0287
Unscheduled SIS-14 11 2 1 1.00 2.8878 0.0635

, _* 2.5143
71-10520 Brk Charging Motor Unscheduled SIS-8 20 2 1 1.00 0.7182 0.0287

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
_ _ _ _ _ _ ____ _ * 0 .0 576

RHR SWP SOV-1OSOV-101A 1 RHRARC247 NFF-91 230 1 3 1.04 1.8194 0.8704
Unscheduled SIS-8 20 2 1 1.00 0.7182 0.0287
Unscheduled SIS-14 11 2 1 1.00 2.8878 0.0635

* 0.9627 _ _ _ _ _

4kV Bkr 71-10530 Core Spray Pmp Close 1CSPARC002 NFF-27 715 1 12 1.04 1.8194 2.7058 SE-8AM
1 CSPARC004 NFF-21 56 1 2 1.00 1.8194 0.2038
Unscheduled SIS-8 18 2 1 1.00 0.7182 0.0259
Unscheduled SIS-14 13 2 1 1.00 2.8878 0.0751

* 3.0106
71-10530 Brk Charging Motor Unscheduled SIS-8 18 2 1 1.00 0.7182 0.0259

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ * 0 .0 5 4 7

4kV Bkr 71-10540 RHR Pmp 1OP-3B Close IRHRCRC012 NFF-27 675 1 12 1.04 1.8194 2.5545 SE-8BA
IRHRCRC014 NFF-24 150 1 5 1.04 1.8194 0.5677
Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 1 5 2 1 1.00 2.8878 0.0866

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ * 3 .2 2 0 3

71-10540 Brk Charging Motor Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 0.0404.
* Total resistance of the circuit path for this load
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125V DC Power Panel 71 H05 (cont'd)
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/10006 R tot Drawing

I1.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C @ 40° C

4kV Bkr 71-10550 RHR Pmp IOP-3A Close IRHRARC012 NFF-27 660 1 12 1.04 1.8194 2.4977 SE-8AY
IRHRARC014 NFF-24 150 1 5 1.04 1.8194 0.5677
Unscheduled SIS-8 6 2 1 1.00 0.7182 0.0086
Unscheduled SIS-14 17 2 1 1.00 2.8878 0.0982

* 3.1722
71-10550 Brk Charging Motor Unscheduled SIS-8 6 2 1 1.00 0.7182 0.0086

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
* 0.0375

RHR Pmp i OP-3A Trip Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 17 2 1 1.00 2.8878 0.0982

* 0.1097
4kV Bkr 71-10504 K8-1EDGA002 EDG-A&C 1EDGARC039 NFF-26 70 1 9 1.04 1.8194 0.2649 SE-8AK

Tie Brk Closing Rel Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 0.3139
93EDG Tie A & C Close 1 EDGARC036 NFF-26 600 1 9 1.04 1.8194 2.2706

1 EDGARC037 NFF-24 140 1 5 1.04 1.8194 0.5298
1 EDGARC038 NFF-24 126 1 5 1.04 1.8194 0.4768
1 EDGARC039 NFF-26 70 1 9 1.04 1.8194 0.2649
Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 3.5912
71-10504 Brk Charging Motor Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
* 0.0490

62 & 62X-1EDGA02 EDG-A& Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201
Output Brk Closing Unscheduled SIS-14 19 2 1 1.00 2.8878 0.1097
Interlock Relays * 0.1298

* Total resistance of the circuit path for this load
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125V DC Power Panel 71H05 (cont'd)
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

I1.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C @ 40 C

4kV Bkr 71-10504 K9-IEDGA02 EDG A & C I EDGARC037 NFF-24 140 1 5 1.04 1.8194 0.5298 SE-8AK
(cont'd) Tie Brk Trip Relay I EDGARC039 NFF-26 70 1 9 1.04 1.8194 0.2649

Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 0.8437
93EDG Tie A & C Trip 1 EDGARC039 NFF-26 70 1 9 1.04 1.8194 0.2649

Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201
Unscheduled SIS-14 17 2 1 1.00 2.8878 0.0982

* 0.3832
Ckt# 1HOEA03 Emergency Rus 10500 1EDGARC175 NGG-50 70 1 7 1.04 1.8194 0.2649 SE-8AK

Undervoltage, Load Shedding 1HOEARC014 NFF-21 691 1 2 1.00 1.8194 2.5144
and Sequencing 1HOEARC014 NFF-21 160 1 2 1.00 1.8194 0.5822

Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201
Unscheduled SIS-14 20 1 1 1.00 2.8878 0.0578
Unscheduled SIS-14 6 2 1 1.00 2.8878 0.0347

_ _* 3.3616
* Total resistance of the circuit path for this load
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125V DC Power Panel 71H07
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot DrawingI.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)

NO. (feet) CABLE _ 40° C @ 40° C4kV Bkr 71-10702 4160V Transf 71T-4Y 1HONENCO02 NFF-27 480 1 12 1.04 1.8194 1.8165 SE-8Y(Trip) 1 HONENCO03 NFF-24 105 1 5 1.04 1.8194 0.3974
Jumper cable from RU-4 to RU-2 Unscheduled NFF-27 15 1 12 1.04 1.8194 0.0568

Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 12 2 1 1.00 2.8878 0.069

2.3514
4kV Bkr7l-10710 Cond PP 33P-8C (52TC) Unscheduled SIS-8 12 2 1 1.00 0.7182 0.0172 SE-8M(Trip) Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

0.1096
86U-1CNDC02 UV Aux Rly 1CNDCNCO02 NFF-27 455 1 12 1.04 1.8194 1.7219

Unscheduled SIS-8 18 2 1 1.00 0.7182 0.0259
Unscheduled SIS-14 25 2 1 1.00 2.8878 0.1444

* 1.8921
4kV Bkr71-10720 SWP46P-IC (52TC) Unscheduled SIS-8 12 2 1 1.00 0.7182 0.0172 SE-8AC(Trip) Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

* 0.1096
86U-1 SWSC01 UV Aux Rly 1SWSCNC002 NFF-27 451 1 12 1.04 1.8194 1.7068

Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

* 1.81074kV Bkr 71-10730 CWP 36P-i C (52TC) Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115 SE-8Z(Trip) Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924
* 0.10394kV Bkr 71-10740 CBP 33P-9C (52TC) Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144 SE-8AB(Trip) Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

_ *0.1068
86U-1CNDC01 UVAuxRly 1CNDCNCO12 NFF-27 455 1 12 1.04 1.8194 1.7219

Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

_ _1.8258
* Total resistance of the circuit path for this load
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125V DC Power Panel 71 H07(Contd)
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

I.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C @ 40° C

4kV Bkr 71-10750 Clsd Loop CIg Water PP Unscheduled SIS-8 12 2 1 1.00 0.7182 0.0172 SE-8AF
(Trip) Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

* 0.1096
86U-1TBCC01 UVAux Rly ITBCCNCO02 NFF-27 460 1 12 1.04 1.8194 1.7408

Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201
Unscheduled SIS-14 20 2 1 1.00 2.8878 0.1155

* 1.8764
Ckt# IHONE02 4KV Bus 10700 UV 1HONENCO02 NFF-27 480 1 12 1.04 1.8194 1.8165 SE-8Y

Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 12 2 1 1.00 2.8878 0.0693

* 1.897
I otal resistance of the circuit patn tor this loaa
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125V DC Power Panel 71 L13
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1 000' R tot Drawing

I.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 50° C @ 50° C

600V Bkr 71-11316 RB CIg PP 15P-2A 1RBCANC101 NFF-26 410 1 9 1.04 1.8857 1.6081 SE-9B
(@Reactor Building) Relay 52X Energize 1 RBCANC104 NFF-21 107 1 2 1.00 1.8194 0.3894 SE-9B

Unscheduled SIS-8 5 2 1 1.00 0.7444 0.0074 1.42-164
Unscheduled SIS-14 12 2 1 1.00 1.8857 0.0453 1.42-164

* 2.0502
Bkr 71-11316 Closing Unscheduled SIS-8 5 2 1 1.00 0.744414 0.0074 1.42-164
Coil 52CC Unscheduled SIS-14 12 2 1 1.00 1.8857 0.0453

* 0.0527
RB Cig PP 15P-2A Close 0.0514

* Total resistance of the circuit path for this load



Entergy 125V DC STATION BATTERY "A" SIZING & VOLTAGE DROP
JAF-CALC-ELEC-02609 Rev. 2

S

Appendix 1
Page 34 of 34
Computed by: A. Barton
Checked by: B. Marks

125V DC Power Panel 71L25
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

I.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE . @ 40° C @ 40- C

600V Bkr 71-12510 ESW Pmp 46P-2A IESWARC102 NFF-24 410 1 5 1.04 1.8194 1.5516 SE-9AB
(@Electric Bay) Relay 52X Energize IESWARC131 NFF-24 110 1 5 1.04 1.8194 0.4163 FE-3AC

Unscheduled SIS-8 4 2 1 1.00 0.7182 0.0057 1.42-6
Unscheduled SIS-14 4 2 1 1.00 2.8878 0.0231 1.42-6

* 1.9967
Bkr 71-12510 Closing Unscheduled SIS-8 4 2 1 1.00 0.718249 0.0057 1.42-6
Coil 52CC Unscheduled SIS-14 4 2 1 1.00 2.8878 0.0231

0.0288
ESW Pmp 46P-2A Close * 0.0284

* Total resistance of the circuit path for this load
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General Notes

1) For LOCA wILOOP: At 0 Seconds the LOCA signals High Drywell Pressure and Reactor Low Level loads start.
If a component is energized from Drywell High Pressure and Reactor Low Level Circuits thru relay starting time is equal
to 0.1 sec.
For SBO: 0 Sec loads for is all continuous control loads being energized before SBO event. If component energized from
SBO circuits time is equal to 0.1 sec.

Per FSAR Sections 14.6.1.3.1 all normal and reserve power is lost (including 115Kv and in house power) concurrent with
the LOCA. With a simultaneous loss of house power there will be an immediate loss of power to the EHC pumps,
Circulating water pumps, Stator water cooling pumps. Therefore, there will be a turbine trip on either loss of EHC pressure,
loss of condenser vacuum, loss of stator water cooling or a customer trip due to generator reverse power (32-1UPRN05). If
the reverse power relay didn't pickup, the anti motoring circuit would pickup due to the turbine trip. In either case, this
would cause the 345KV breakers to trip. The fuse that feeds the turbine trip bus is 3 Amps. Since it is unknown when this
would occur, this load will conservatively start at 0.1 seconds and remain for the entire duration. Also, it would be
anticipated that a generator reverse power would occur. This circuit includes 2 HEA (23ohms each) relays in parallel with 2
HLA relays (3650Ohms each) and 125ohm resistor in series (see drawing ESK-8CA and ESK-8CB). The equivalent
resistance is 11.5 ohms (10.9Amps at 125vdc). This load is momentary. However, since it is unknown exactly when it will
occur except that it will happen within I minute, this load will start at 0 seconds and continue for I minute. Additionally,
this will cause the exciter field breaker, 71-10102, and 71-10302 to trip. Again since it is unknown when this will occur
except that it will occur within the first minute, these trips will start at 0.1 second and continue for I minute.

2) For LOCA scenario the 125vdc emergency lighting will be powered by the EDG once the EDGs are loaded on the bus.
This is consistent with FSAR Section 8.7. For SBO Circuit breakers at Battery Control Board A will be placed in OFF
commencing within 30 minutes of the station blackout per AOP-49 "Station Blackout". It is assumed that this action will
be completed within 60 minutes of SBO. Panel 7 1LPERDC I will be ON for the 4 hour of SBO event.

3) The SRV's do not operate during the operation of HPCI with a low reactor water level. They are used in conjunction with
LPCI or Core Spray as a backup to HPCI. The system is automatic for small breaks with LPCI and Core Spray systems.
(FSAR Sections 4.4.4. 6.4.2, 6.5.2.3, 7.4.3.3.1, 7.3.3.3).

4) All 4kV breakers supplying power to a non-safety related buses remain open until off-site power is restored. In accordance
with JAF licensing basis. The charger capability will be lost for two hours for the LOCA. Offsite and onsite power will be
lost for four hours during the SBO event.

5) All 4kV breakers, except modified by notes on table, trip on bus undervoltage after about 3 seconds time delay. The time
delay is built into the undervoltage control circuitry

6) The trip current for the 4kV breakers has been obtained from GE specification for Metal Clad Switchgear Contract AP-I
Section XVI Item 6.

7) Appendix 8 has the 4.16kv breaker spring charging motor current ratings. The old model spring charging motor has an
inrush of approximately 68 amps and running current of l3amps. The new model spring charging motor has an inrush of
approximately 60 amps and running current of 14 amps. Therefore, use 68 amps for inrush and 14 amps for running to
envelop both models. It should be noted that informational testing on an old model spring charging motor showed the
actual inrush to be less than 68 amps (-50amps). The duration of closing the 4 KV Breakers is shown as maximum 4
seconds in Appendix 8 (informational testing showed approximately 3.25 seconds). During an actual event the voltage to
the spring charging motor is reduced, therefore, an additional 25% duration will be added to yield a 5 second duration for
closing (including spring charging).

8) All 600V breakers except as noted do not require operation during LOCA and SBO. For constant load requirements see
panel 71BCB-2A

9) The load for various panels and relay logics is obtained from the referenced drawings by adding all component loads.

10) Continuous Control data was obtained from associated ESK's and vendor manuals.

11) A series of 125V DC Station Battery and Charger weekly surveillance tests from 6/20/96 through 6/15/00 (see Appendix
13) indicate that the continuous control load is not greater than 30A, to bound the actual operating conditions and to
account for meter reading inaccuracies, a continuous control load of 40 Amps will be used in this calculation.
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PANEL 71BCB-2A

LOCA w/ LOBC SBO
Compt Load Load Start Stop Start Stop Rated InrusE Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat.

A02 71LPERDC1 Emerg Lighting Panel 0.1st sec 7.2nd sec 0.1st sec 240 min N/A 17.98 120 2157 Resistance 11/111 FE-IAH I
A03 7ILPERDC2 Emerg Lighting Panel 0.1st sec 7.2nd sec 0.1st sec 60 min N/A j 10.16 120 20 Resistance 11/111 FE-IAH 2
A04 71DC-A4 Emer Diesel Gen Dist Cabinet (See details on Sheet Panel A4) I FE-IAH
A05 7ILPEADC1 Emerg Lighting Panel 0.1st sec 7.2nd sec 0.1st sec 60 min N/A 19.72 120 2366 Resistance 11/111 FE-1AH 3
A06 71BMCC-3 RB Motor Control Center (See details on Sheet BMCC-3) FE-IAJ =
A07 7ILPESWDCI Emerg Lighting Panel 0.1st sec 7.2nd sec 0.1st sec 60 min N/A 7.46 120 895 | Resistance 11/111 FE-IAH 4
B02 71DC-Al Relay Room Dist Cabinet (See details on Sheet Panel Al) FE-IAK
B03 71 DC-A2 Relay Room Dist Cabinet (See details on Sheet Panel A2) FE-IAL
B04 71 DC-A3 Relay Room Dist Cabinet (See details on Sheet Panel A3) FE-IAN
B05 717BMCC-I RB Motor Control Center (See details on Sheet BMCC-1) FE-IAl
B06 71LPEI Emerg Lighting Panel 0.1st sec 7.2nd sec 0.1st sec 60 min N/A 11.78 120 1414 |Resistance 11/111 FE-IAH 5
CO1 71 DC-A5 Relay Room Dist Cabinet (See details on Sheet Panel A5)
C03 71UPS-1 UninterruptibleMMGDistPnl 0.Istsec 120min 0.lstsec 90min| 155.00 80.00 129 10320 VA 11/111 1.15-10 6
DOI 31P-7A(M) RFPT Emerg Oil Pump Mtr 15th sec 120 min 17th sec 60 min 146 59.38 125 7423 VA 11/11l ESK-II B 7

RFPT Emerg Oil Control 15th sec 120 min 17th sec 60 min N/A 1.33 120 160 Resistance
Continuous control 0 sec 15th sec |60 min 240 min N/A 0.26 125 | _ _

D02 94P-13(M) Gen Emerg Seal Oil Pump 0.1st sec, 120 min 0.1st sec. 60 min 179 72.15 120 8658 VA 11/1I1 ESK-1 A 8
Gen Emerg Seal Oil Pmp Cntl 0.1st sec 120 min 0.1st sec 60m N/Am| 1.44 120 172 Resistance
Continuous control 0 1m 0.19 125 | _ _

N/A Continuous Continuous control 0 sec | 120 min 0 sec 1240m N/Am| 40.00 132 5280 Resistance |N/A =
NOTES: (Timing Sequence and Individual Load Current Justifications) coned on page 3
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PANEL 71BCB-2A (Cont'd)
NOTES: (Timing Sequence and Individual Load Current Justifications)

I) Loading data for this panel was obtained from WR-02-00137-00.
The total load is 128.40 VDC x 16.80 Amps / 12OVDC = 17.98 Amps total.

2) Loading data for this panel was obtained from WR-02-00138-00.
The total load is 123.20 VDC x 9.90 Amps / 12OVDC = 10.16 Amps total.

3) Loading data for this panel was obtained from WR-02-00133-00.
The total load is 119.5 VDC x 19.80 Amps / 12OVDC = 19.72 Amps total.

4) Loading data for this panel was obtained from WR-02-00132-00. All lights were verified to be on.
The total load is 129.7 VDC x 6.9 Amps / 12OVDC = 7.46 Amps total.

5) Loading data for this panel was obtained from WR-02-00132-00. All lights were verified to be on.
The total load is 129.7 VDC x 10.90 Amps / 12OVDC = 11.78 Amps total.

6) See Design Input 2.5 and JAF-ICD-ELEC-04224 for basis of full load and inrush duration (4 seconds) current for this UPS M-G Set motor.
Upon loss of AC power, the M-G set will transfer to DC power while the fly wheel attempts to keep the M-G set near rated speed.
Operators are required to disconnect this load from the DC power supply after 1 hour into SBO per AOP-49 "Station Blackout".
Therefore, for SBO it is assumed that this action will be completed within 90 minutes. In the case of LOCA/LOBC no assumption is credited.
It is assumed that the UPS operates on the battery for the 2 hour of LOCA event.

7) The full load current for this motor was obtained from the motor nameplate (see Appendix 8).
The starter for this motor is a RVNR type and the starting current of this motor is assumed to be 250% of FLA . This is consistent with NEMA ICS-2. Appendix 14
provides technical justification inrush duration (2 seconds) and for demonstrating that 250% of FLA is appropriate.
Pump No. 31 P-7A Timing Sequence Justification: The pump starts on low lube oil pressure (31 PS-6A closes on lube oil pressure to bearings < 36psig),
following turbine trip. For LOCA, based on engineering judgement and discussions with turbine engineers, the pump will start after 15 seconds due to turbine coast down time.
With a LOCA, steam is lost to the turbine rapidly and the pump will load the turbine down.
During this time the shaft driven pump will maintain pressure which is considered to be 15 seconds: During an SBO this pump is not considered to start until after at least 17 seconds.
The additional 2 seconds is due to the MSIVs staying open for at least 2 seconds because the MSIVs don't get a closure signal until after power is lost from RPS.

Circuit breakers at Battery Control Board A will be placed in OFF commencing within 30 minutes of the station blackout per AOP-49 "Station Blackout".
It is assumed that this action will be completed within 60 minutes of SBO. In the case of LOCA/LOBC this load is considered energized for the entire duration of LOCA

8) The full load current for this motor was obtained from the motor nameplate (see Appendix 8).
The starter for this motor is a RVNR type and the starting current of this motor is assumed to be 250% of FLA This is consistent with NEMA ICS-2. Appendix 14
provides technical justification inrush duration (4 seconds) and for demonstrating that 250% of FLA is appropriate.
Pump No. 94P-13 Timing Sequence Justification: The pump starts on low seal oil pressure (94PS-63P7 closes on seal oil pressure decreasing at 95 psig).
Normally the AC powered Seal Oil pump maintains the pressure. Loss of AC power to the AC Seal Oil 94P-l I will cause seal oil pressure to rapidly drop below the setpoint
of 95 PSIG for starting ESOP. Therefore, this pump is conservatively assumed to start immediately. Circuit breakers at Battery Control Board A will be placed in OFF
commencing within 30 minutes of the station blackout per AOP-49 "Station Blackout"SBO. It is assumed that this action will be completed within 60 minutes of SEQ.
In the case of LOCA/LOBC this load is considered energized for the entire duration of LOCA
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PANEL 71DC-A1

LOCA w/LOBC SBO 1 1Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing NotesNo. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat.
02 IUPRN07 Unit & NSS TransfBU Prot 0.1 sec I min 0.1 sec I min N/A 10.77 125 1346 Resistance 11/111 ESK-8CA I03 71T-2 RSS Transf Differential Prot. 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance II/II ESK-8CE 204 7 IT-3 RSS Transf Differential Prot. 0 sec 120 min 0 sec 240 min N/A N/A N/A NIA Resistance Mill ESK-8CF 205 7IDTR Digital Transient Recorder 0 sec 120 min 0 sec 240 min 6 1.00 125 125 VA 11/111 ESK-8KA 306 71RL-5 115kV Line 4 Sta UV Trip Bus A 3rd sec 3.1st sec 3rd sec 3.1st sec N/A 5.50 120 N/A Resistance II/II ESK-8FM 4_ Continuous control 0 sec 120 min 0 sec 240 min N/A 0.10 125 Resistance
07 BRK-10022 115kV Bkr Trip Coil # 2 Cntrl N/A N/A N/A N/A N/A N/A N/A N/A Resistance II/Ill ESK-8FP 208 BRK-10012 115kV Bkr Trip Coil # 2 Cntrl N/A N/A N/A N/A N/A N/A N/A N/A Resistance 11/111 ESK-8FG 209 71EDSC-10015 71T-3 High Side Disc Cntrl Pwr 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance II/II ESK-8FL 210 FITZ #3 ll5kV Prot Relaying 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance IIAII ESK-8FA 211 FITZ #4 I l5kV Prot Relaying 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance IIII ESK-8FE 212 7 IPCB-10052 345kV Bkr Alt. I Failure 0.1 sec I min 0.1 sec I min N/A 0.03 125 N/A Resistance 11/111 ESK-8EM 513 71MOD-10041 345kV Bkr Disconnect 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance 11/Il ESK-8EG 214 7 IPCB-10042 345kV Bkr ContfTrip Coil 0. Ist sec 0.2nd sec 0. I st sec 0.2nd sec 15 N/A 125 N/A Resistance Il/II ESK-8EC 6Continuous control 0 sec 120 min 0 sec 240 min N/A 0.03 125 Resistance
16 FITZ-EDIC #i Transfer Trip Transmit Line 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance 11/IIA ESK-8ES 217 FITZ-EDIC # I Transfer Trip Receive Line 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance 11/111 ESK-8ER 218 71MOD-10043 345kV Bkr Disconnect 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance Il/Ill ESK-8EG 219 71PCB-10042 345kV Bkr Alt. I Failure 0.1 sec I min 0.I sec I min N/A 0.03 125 N/A Resistance I/IAIl ESK-8EE 520 FITZ-EDIC #1 Alt I Prot Relaying 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance 11/IlA ESK-8EJ 221 71 PCB- 10052 345kV Bkr Cont/Trip Coil 0.1 st sec 0.2nd sec 0.1 st sec 0.2nd sec 15 N/A 125 N/A Resistance I/II ESK-8EK 6_ _ Continuous control 0 sec 120 min 0 sec 240 min N/A 0.03 125 Resistance _24 PNL 71RH-10 345kV Alt 2 Prot Relaying 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance 1111 ESK-8EY 2NOTES: (Timing Sequence and Individual Load Current Justifications) cont'd on page 5
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PANEL 71DC-A1 (Cont'd)

NOTES: (Timing Sequence and Individual Load Current Justifications)

1) It would be anticipated that a generator reverse power would occur (circuit32- I UPRN05), which would cause the 345KV breakers to trip.
This circuit includes 12GGP relay (0.13 ohm seal-in), 2 HEA (23ohms each)relays in parallel with 2 HLA relays (3650Ohms each) and 125ohm resistor in series.
(See drawing ESK-8CA and ESK-8CB).

The equivalent resistance is 11.61 ohms (10.76 Amps at 125vdc). This load is momentary. However, since it is unknown exactly when it will occur except that it will happen
within I minute, this load will start at 0.1 seconds and continue for I minute.

2) This load is not operating during LOCA and/or SBO and considered as part of the continuous control load. For constant load requirements see Panel 7113CB-2A

3) The load current for the 71DTR panel was obtained from Manufacturer's Data (see Appendix 8). The intended function of this device
is to indicate/record electrical transients, The load is 125 W/125VDC = I Amp. On start-up the system may experience surges of 5 or 6 Amps.

4) After 3 seconds of sutained undervoltage on the 115 KV bus, an HEA relay is energized to trip selected loads.

5) Relay 62Z2-1YLIN14 (See ESK-8EM) or 62Z2-IYL2NI I (See ESK-8EE) energized for 2 cycles only. 345 kV breaker 71-10042 or 71-10052
will be de-energized before relay pick up. This load is momentary. However, since it is unknown exactly when it will occur except that it will happen
within I minute, this load will start at 0.1 seconds and continue for 1 minute.
Relay type is NAA special with coil resistance of 3650 ohms. The total load is 125 V DC / 3650 ohm = 0.03 Amps

6) The primary protection on this breaker will trip the breaker in the first second of the event.
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PANEL 71DC-A2
LOCA w/ LOBC SBO |

Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes
No. I.D. Description Time Time Time Time Current (A) Current (A Voltage (V) Rating TYe Cat.

1 03SOV-140A RPS Trip "A" B.U. SCRAM 0.1st sec 120 min 0.1st sec 240 min N/A 0.22 125 27.7 Resistance I 1.67-91
2 PANEL 09-41 Main Steam Isol VV's Pit Sol's N/A N/A N/A N/A N/A N/A N/A N/A Resistance l 1.70-101 l
3 PANEL 09-46 Core Spray Channel A Logic 0 sec 120 min N/A N/A N/A 1.27 125 159 Resistance I 1.64-29 3, 4

Continuous control N/A N/A N/A N/A N/A 0.03 125 _ Resistance
4 PANEL 09-32 RHR Channel A Logic 0 sec 120 min N/A N/A N/A 3.20 125 400 Resistance I 1.65-121 3, 4

Continuous control N/A N/A N/A N/A N/A 0.13 125 Resistance
5 PANEL 09-03 Valve Pos Indicators 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance 1 1.65-121 5
6 PANEL 09-13 Incore Probe Sys Shear Valves 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance I 1.66-30 5
7 LOTC3 600V SWGR Test Cab N/A N/A N/A N/A N/A N/A N/A N/A Resistance II/IIl S
8 AR-2 (31 FPD-5A) RFPT Turb 31 F Trip & Reset 0.1 st sec 120 min 0.1 st sec 240 min N/A 0.97 125 N/A Resistance 11/Il ESK-9AA 2, 6

Continuous control 0 sec 0.1st sec 0 sec 0.1st sec N/A 0.17 125 Resistance _
9 PANEL 09-30 Relay Cabinet CH A RCIC Panel 0 sec 120 min 0 sec 240 min N/A 1.47 125 N/A Resistance 1 1.61-154 2

Power Supply 13TU-3-12 0 sec 120 min 0 sec 240 min N/A 1.15 125 144.265 VA 1 1.61-154 7
Continuous control N/A N/A N/A N/A N/A 1.18 125 Resistance

10 PANEL 09-04 RCIC & HPCI Misc. Loads 0 sec 120 min 0 sec 240 min N/A 1.04 125 130 VA M 1.61-154 2
13INV-152 Invertor O sec 120 min O sec 240 min N/A 1.51 125 188.6 VA M 1.61-154 8
13SOV-12 0.1st sec 120 min 0.1st sec 240 min N/A 0.14 125 17.4 Resistance I/M ESK-I IAAN 9
Continuous control N/A N/A N/A N/A N/A 0.29 131.1 Resistance ,

II 02-184P-3A(M) RWR MG Set A Emerg.Oil Pmp 6th sec 120 min 6th sec 60 min 37.8 8.02 125 1003 VA 11/111 ESK-I ICA 10
RWR MG Set A Emerg.Oil Pmp Cn I 6th sec 120 min 6th sec 60 min 2.1 0.42 125 53 Resistance 11/111
Continuous control 0 sec 6th sec 0 sec 240 min N/A 0.08 132 Resistance

12 09-06 (31 FPD-5A) RFPT Test & Low Vac Reset 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance 11/111 ESK-9AB 5
13 AR-2 (31 FPD-5A) RFPT Motor Speed Changer 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A VA 11/111 ESK-9AE 5
14 PANEL 09-21 13INV-801A Steam Leak Det 0 sec 120 min 0 sec 240 min N/A 1.0 125 129.4 VA I 1.85-12 2,11

,Continuous control N/A N/A N/A N/A N/A 1.0 125 129.4 VA
15 CAB FPS300 (FPI Fire Prot Control Ckts 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance M ESK-I DK 5
16 09-30 (13TS-I) RCIC Valve Trip Sol 0.Ist sec 120 min 30 min. 240 min N/A 0.14 125 18 Resistance M 1.61-155 12
17 02-184-1B(BKR) IReac RecirM/G Set B Alt Trip O sec 12Omin I O sec 240 min N/A I N/A N/A N/A Resistance 11/Ill1.62-150I I I .1 .L...................L

NOTES: (Timing Sequence and Individual Load Current Justifications) cont'd on page 8
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PANEL 71DC-A2 (Cont'd)
LOCA w/ LOBC SBO

Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes
No. I.D. Description Time Time Time Time Current (A) Current (A Voltage (V) Rating Type Cat.

18 02-184-IA(BKR) Reac Recir M/G Set A Trip 17th sec 18th sec 17th sec 18th sec 2.02 N/A 125 N/A Resistance / 1.62-150 13
19 1L25 600V SWGR Emer Bus 12500 (See details on Sheet Panel L25) I
20 71L15 600V SWGR Emer Bus 11500 (See details on Sheet Panel LI 5)
21 76DS-3 Fire Prot C02 Sys 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance M ESK-IOBX S22 09-45 (SRV'S) ADS Logic 0. Ist sec 120 min N/A N/A N/A 0.91 125 114 Resistance 1 1.83-38 14

6 ADS SOV Load 2nd min 60 mm. N/A N/A N/A 6.89 125 861 Resistance 1 1.83-37 15
02SOV-71EI 2nd min 60 min. N/A N/A N/A 1.14 125 143 Resistance 1 1.83-39 1502SOV-71KI N/A N/A 3rd sec 240 min N/A 1.14 125 143 Resistance I 1.83-39 1602SOV-71LI N/A N/A 3rd sec 240 min N/A 1.14 125 143 Resistance 1 1.83-39 16
Continuous control 0 sec 2nd min 0 sec 240 min N/A 2.33 125 291 Resistance
_ 60 min. 120 min N/A N/A _ .

23 RH-I (EDIC #I) 345kV Transfer Trip Xmtr 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance Il/III ESK-8ES 524 71T-IA Main Xfmr IA Ann Ckt 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance 11/111 ESK-8CA 5
NOTES: (Timing Sequence and Individual Load Current Justifications) cont'd on page 8
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PANEL 71DC-A2 (Cont'd)
NOTES: (Timing Sequence and Individual Load Current Justifications)

1) The circuitry for the MSIV's is normally energized. Isolation is achieved by deenergizing the solenoid valves.
The total load is (2 x 7.8W/125VDC + 9 x 42/1000 Amp + 4 x 8.7W/125VDC = 0.76 Amps total. Although this load is expected to deenergize after about 0.5 seconds

per FSAR section 14.6.1.3.3.c due to reaching lo-lo-lo rx level. (for SBO MSIVs will stay energized until the RPS mg set undervoltage is reached, >2 seconds), conservatively this load is
included for the duration of LOCA and SBO as continuous control.

2) This load is considered energized for the entire duration of LOCA and/or SBO

3) This load is considered energized for the entire duration of LOCA
4) This load is considered de-energized for the entire duration of SBO

5) This load is not operating during LOCA and/or SBO and considered as part of the continuous control load. For constant load requirements see Panel 71BCB-2A

6) This circuit includes 74-IRFPA05 relay (0.125 Amps holding), Green Ind. Light (42 mA) and Reactor Feed Pump Tirbine Trip SOV (125 V DC, 100 Watt)
The total load is (0.125 A + 42/1 000 Amp + 100W/I25VDC = 0.965 Amps total.

7) Loading and Continuous Control data for the 13TU-3-12 Lambda Model JWS-150-48/A was obtained from WR-01-12104-00. Loading data was increased by 10%
8) Loading and Continuous Control data for the 13INV-152 Topaz Model 125-GW-125-60-115 was obtained from WR-01-1 1000-00. Loading data was increased by 10%

9) The solenoid is rated 17.4 watts (Ref. PEDB ) and is expected to operate as a random load for LOCA and SBO Events. This load is considered energized
for the entire duration of LOCA and SBO.

10) The full load current for this motor was obtained from the JAF Electric Motor Data Sheets and/or further confirmed via a telecon with the motor
manufacturer (See Appendix 8). The starting current of these motors was assumed conservatively to be 500% of FLA with duration of 1 sec.
Appendix 14 validates that 500% is conservative.
Pump No.02-184P-3A timing Sequence Justification: The pump starts on low pressure after a six second time delay. This pump is a
not a shaft oil driven pump (M-G set). See ESK-I ICA and GE instruction Manual GEK-16631 pgs. 2-23.
Procedure No. AOP-49 "Station Blackout" requires commencing to shed this load at 30 minutes after SBO initiation. It is assumed that it will completed within 60 minutes.

11) Loading and Continuous Control data for the 13INV-SOIA Topaz Model 125-GW-125-60 was obtained from WR-02-00416- 00. Data was increased by 10%

12) The solenoid is rated 18 watts and is expected to operate as a random load for LOCA and SBO Events. This load is considered energized
for the entire duration of LOCA and 30 min thru 240 min duration for the SBO. This conservatively is considered a random load. It is assumed to occur after 30 minutes
because RCIC will be manually controlled per AOP-49 and Operations will not manually trip RCIC within 30 minutes. This load is conservatively assumed for the remaining duration.

13) Reactor Recirculation M/G Set A Breaker Generator Field trips approximately 17 seconds after loss of AC power (see OP-27).
This circuit includes I HGA relay ( 4.8 Watts), 2 Red Ind. Light ( 2x 42 mA) and Reactor Recirc M/G Set AKF-2-25 Breaker ( 1.9 Amps triping).
The total load is (4.8 Wa'tts/125 VDC + 2 x 42/1000 Amp + 1.9 Amps = 2.02 Amps total.

14) Some of the ADS logic relays energize at the start of LOCA. Others energize after either on ECCS purn is running or after 120 seconds.
For conservatism this calculations includes all ADS logic relays from on-set of LOCA (at 0.1 seconds).
The load for ADS relay logics is obtained from the referenced drawings by adding all component loads.

15) This load is energized for the first 60 minutes of LOCA per Safety Evaluation JAF-SE-96-016 Rev. 2.
All seven ADS valves open on lo-lo-lo Rx level. The load for SRV's is obtained from the referenced drawings by adding all component loads.

16) Based on PTE-96-002 (turbine trip wlmomentary loss of all AC) SRV is assumed to lift (electrically) at 3 seconds into the event. In the 9/16/96 event only the "G" SRV lifted.
However, conservatively we will assume that "K" and "L" SRVs lift. These two have the lowest electric lift setpoint at the 11 35PSIG level (group 1).
These valves are only assumed to lift on the "A" Station Battery. To lift on the "B" Station Battery would require an additional single failure which is not required by SBO rules.
(NUMARC 87-00 section 2.4.1 (4)).
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PANEL 71DC-A3

LOCA w/ LOBC | SBO _
Compt Load Load Start T Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time I Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat.
I PNL 09ECCSI-EP SRV Electric Lift Cabinet 0.1st sec 120 min N/A N/A N/A 1.24 125 155 VA I ESK-IIAAQ I

N/A N/A 0 sec 240 min N/A 1.91 125 239 VA 2
2 PNL 09AR-4A Vibration Detection Alarm N/A N/A N/A N/A N/A N/A N/A N/A Resistance 11/11 ESK-l IV 3
3 38SOV-1 13 Cond Isol Valve N/A N/A N/A N/A N/A N/A N/A N/A Resistance II/III ESK-I IAA 3
5 94HSC H2 Stator Cooling Panel N/A N/A N/A N/A N/A N/A N/A N/A Resistance 11/Ill 1.11-261 3
6 IESWA04 ESW Lockout Matrix 2nd sec 120 min 2nd sec 240 min 2.90 0.41 120 50 Resistance I ESK-1 IAC 4

Continuous Control 0 sec 2nd sec 0 sec 2nd sec N/A 0.09 125 11 Resistance I
7 PNL 09AR-6A Standby Gas Treat Cont A 0.1st sec 120 min 0.1 sec 240 min 6.78 1.62 125 N/A Resistance 11/IIA ESK-I IAJ 5

Continuous Control N/A N/A N/A N/A N/A 0.31 125 39 Resistance _
8 HWC H2 Water Cooling Panel N/A N/A N/A N/A N/A N/A N/A N/A Resistance 1 1.51-306 3
9 94EHC Main Turbine EHC Panel 0.1st sec 120 min 0.1st sec 240 min N/A 0.9563 125 119.5 Resistance I1II 1.11-491 6
10 94-ITEHN05 Main Turb.Master Trip 0.1 st sec 120 min 0.1st sec 240 min 0.64 0.13 125 15.6 Resistance lI/IAI ESK-9E 6
I 76FPRC Fire Prot Relay Cabinet N/A N/A N/A N/A N/A N/A N/A N/A Resistance I ESK-I IDA 3

12 3 INRVs Extraction Steam Valves N/A N/A N/A N/A N/A N/A N/A N/A Resistance I/Ill ESK-I IAA 3,6
13 38MOV-VBI Cond Vac Bkr Valve N/A N/A 2nd min 3rd min 48 se 29 6.00 125 750 VA Il/III ESK-I IAB 8

Cond Vac Bkr Valve Cntl N/A N/A 2nd min 3rd min 48 se 0.66 0.66 125 83 Resistance II/Il
Continuous Control & Htr 0 sec 120 win 0 sec 240 min N/A 0.54 125 68 Resistance

15 PNLS 09-8,7 Misc Ind Lights N/A N/A N/A N/A N/A N/A N/A N/A Resistance 11/111 ESK-I IS 3
16 71RU-1 Unit & NSS Xfmr Prot N/A N/A N/A N/A N/A N/A N/A N/A Resistance 11/111 ESK-8CG 3
17 71L43 600V SWGR Bus 14300 (See details on Sheet Panel L43) IMl FE-IAJ
18 71HOTC-1 4160V Bkr Test Cubicles N/A N/A N/A N/A I N/A I N/A I N/A N/A Resistance II/I I 3
19 71L33 600V SWGR Bus 13300 (See details on Sheet Panel L33) Il/IAI FE-IAK
20 Panel HOI 4160V SWGR Bus 10100 (See details on Sheet Panel HOI) 311111 FE-IAM
21 7IL23 600V SWGR Bus 12300 (See details on Sheet Panel L23) WIMI FE-IAM
22 Panel H03 4160V SWGR Bus 10300 (See details on Sheet Panel H03) IlIll FE-IAM _
23 71L13 600V SWGR Bus 11300 (See details on Sheet Panel L13) 11/Ill FE-IAKI
24 Panel H07 4160V SWGR Bus 10700 (See details on Sheet Panel H07) 11/III FE-IAM

NOTES: (Timing Sequence and Individual Load Current Justifications) cont'd on page 10
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PANEL 71DC-A3 (Cont'd)
NOTES: (Timing Sequence and Individual Load Current Justifications)

1) This is the maximum continuous control load that would be expected during a LOCA/LOOP per JAF-ECCF-241. No SRVs are actuated by the electric lift circuit during a LOCA.

2) This includes the continuous control load for LOCA/LOOP plus the logic relays for electrical lifting of all 11 SRVs per JAF-ECCF-241. Although this calculation only requires

2 SRVs electrically lifting for SBO (see Appendix 12), we have conservatively included the electric lift logic for all II SRVs.

3) This load is not operating during LOCA and SBO and considered as part of the continuous control load. For constant load requirements see Panel 71BCB-2A.

4) The ESW lockout matrix picks up on loss pressure (i.e. < 4OPSIG) upon loss of AC power to the RBCLC pumps. Based on PTE-96-002 RBC pressure reached
75PSIG between 2 and 4 seconds (from normal operating pressure of approximately 12OPSIG). It is unknown how quickly RBC reached 4OPSIG.
4OPSIG is a closure signal for the ESW pump motor breaker. It is unknown which ESW Pump Motor breaker closure signal will come in first (i.e. 4OPSIG or EDG reachii
The breaker will definitely receive a closure signal by 3.5 seconds due to reaching 400 RPM. Conservatively, this breaker closure signal will start at 2 seconds and contir
until 3.9 seconds. The 3.9 seconds is derived from 3.5 seconds plus 0.4 seconds. The 0.4 seconds is the closure time of the breaker (see DER 00-04175).

5) All loads on this circuit are conservatively considered energized for the duration of LOCA and SBO. This breaker feeds II CR2810 relays ( Inrush 0.641 Amps & holding
0.125 Amps ohms), one Agastat E7014PF (8 watts), 9 Struthers Dunn relays (2.5 watts each).

6) Per FSAR Sections 8.6.5 and 8.11.1 all normal and reserve power is lost (including 115Kv and in house power) concurrent with the LOCA or SBO. With a simultaneous loss
of house power there will be an immediate loss of power to the EHC pumps, Stator water cooling pumps and the Circulating water pumps. Therefore, there will be a turbine trip
on either loss of EHC pressure, loss of stator water cooling, loss of condenser vacuum or due to a generator trip on reverse power. For breaker 9 we will conservatively

consider 12 KT type relays (mercury wetted) for the above functions (9600 ohms each) and MTS (Mechanical Trip Solenoid) ASCO # 106S141 Sol with
Inrush and Holding 0.8 Amps (1.11-408 Sh.2). Breaker 10 has I CR2810 relay. Since it is unknown when this would occur, this load will conservatively start at 0.1
seconds and remain for the entire duration for LOCA and/or SBO event. Source of loading can be found in Appendix 8.

7) Extraction steam NRVs close because the main turbine extraction steam dump valves vent air from actuators. No electrical loading changes.
8) Both the FLA. and LRC for these motor was obtained from Appendix 8.

Values of loading are based on comparable/typical loading for a size I DC starter (IC28001607). Per appendix 8 this contactor has a 1050 ohm coil. Additionally,
during opening, for conservatism, all 6 indicating lights are included in the loading to simulate valve in mid stroke. I CR2800 contactor,
3 Red Indicating light ( 3 x 42 mA) and 50 Watt 120 V heater. This loading typical for a size I starter.
38 MOV-VB I is opened after the 2 nd minute of SBO. This is a "prompt" operator action in AOP-49 "Station Blackout'. Per conversation with Operations
it is not reasonable to expect an operator to commence opening this valve prior to 2nd minute into on SBO. Has approximattely 49 second stroke time at 125 VDC.
Open stroke time for the Battery degraded voltage (97.7 sec + 10% = 108 sec) was obtaited from BWR Owners Group DC Motor Performance methodology NEDC-32958 Rev. 0
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PANEL 71DC-A4

I ~~~LOCA w/LOBC I * fA
Compt Load Load Start Stop ~ Rated Inrush Nominal Nominal Normal V Load QA Drawing Notes

2N o . PA ForeDP raD esci ptiC nt Pi me Tith Cecurrent____ _ ( A)__ C u re t( A _V l ag_ _R ainypC t

I LOTCI 600V SWGR Test Cab N/A N/A N/A N/A N/A I N/A11/1I FE-IAH 12 3FACFocePraeint nt n_1.5 _ s 120 min N/A 0.14 120 N1 eisacTBRXI Start Tie Brk Control 1.85th sec 120 min N/A 0.02 130 3 Resi-stance I ESK-1IIBE
TBRX2 Start Tie Brk Permissive 1.85th sec 120 mini N/A 0.02 130 3 Resistance - I-
TD8M EDG A & C Force Parallel 1.90th sec 120 mini N/A 0.06 125 8 Resistance -I

VSRXI EDG A Start Field Flashinp 3.52th sec 120 mini N/A 0.02 130 3 Resistance I
VSRX2 EDG C Start Field Flashing 3.52th sec 120 mini N/A 0.02 130 3 Resistance I

GFR EDG A & C Field Flashing 3.54th sec 6.6th sec N/A 0.02 130 3 Resistance I
TD9M EDG A & C Force Parallel 3.54th sec 120 min N/A 0.06 125 8 Resistance I
TD9X EDG A & C Force Parallel 6.54th sec 120 min 2.26 0.14 120 N/A Resistance F

Continuous Control O sec 1.85th sec N/A 0.094 125 11.75 Resistance

3 HOTC3 4160V Bkr Test N/A N/A N/A N/A N/A J ___ J11/11111FE-IAH

_______Continuous Control O sec 120 min I N/A 0.44 125 55 Resistance ____

8 Panel 1105 4160V Emnerg SWGR Bus _______ (See details on Sheet Panel HO5) 20l i I FE-lAM
11I 93ECP-A. EDG'"A"Ctrl & Ann 0.lIst sec 120 min J N/A 0.08 =2 1 Resistancel IJ

KI Auto Start 0.lIst sec 120 mini 2.26 0.15 120 N/A Resistance I ESK-IIBA
TBR Tie Breaker I1.8rd sec 120 min N/A 0.02 130 3 Resistance I
TD6 Engine Start Interlock l.8rd sec 120 mini N/A 0.06 125 8 Resistance I
TD7 Engine Start Raw Wtr 1.8rd sec 120 min N/A 0.06 125 8 Resistance I
K4 Loss of Gen Field 3.5th sec 120 min N/A 0.02 130 3 Resistance I
FFR Field Flash 3.56th sec 120 mini 1.41 0.14 125 N/A Resistance I
VSR Volt Speed 3.5th sec 120 min N/A 0.02 130 3 Resistance I ____ ___

TD5 Diesel Fail to Start 0.2nd sec 1.75th sec N/A 0.06 125 8 Resistance I ESK-I IB13
SOV-IA Air Start Right Solenoid 0.2nd sec 1.75th sec N/A 0.104 125 13 Resistance 1 10
SOV-2A Air Start Left Solenoid 0.2nd sec 1.75th sec N/A 0.104 125 1 3 Resistance I 10

K2 Gov. Booster Pump 0.2nd sec 1.75th sec 2.10 0.15 125 N/A Resistance I
ESR40 40 RPM Speed Relay 0.32nd sec 120 mini 2.26 0.15 120 N/A Resistance I
ESR200 200 RPM Speed Relay 1.75th see 120 mini 2.26 0.14 125 N/A Resistance
ESR400 400 RPM Speed Relay 3.4th sec 120 mini 2.26 0.14 125 N/A Resistance I ___

C2 Fuel Oil Prime Pump 0.2nd sec 120 mini 2.10 0.15 125 N/A Resistance I ESK-lIIBC
TDIO Loss of Field 3.52nd sec 3.58th sec N/A 0.06 125 8 Resistance I
TDI Gov. Solenoid TD) 0.2 sec 120 miii N/A 0.06 125 8 Resistance I
ETM Run Time Indicator 0.2st sec 120 mini 0.50 N/A 120 N/A VA I I I

93GS-5A EDG Gov Booster Pump 0.3rd sec 1.75th sec 40.00 9.00 115 1035 VA I 2,3
93P-4A EDO "A" Fuel Oil pump 0.3rd sec 120 mini 6.64 4.44 120 533 VA I 2,3

ESS Speed Switch 0.32nd sec 120 mini N/A 0.04 125 _____Resistance I 4
62- High Circulating Current 3.58th sec 120 min N/A 0.06 125 8 Resistance I ____ ___

Continuous Control O sec 0.1ISt sec / 0.15 125 12.41 Resistance
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PANEL 71DC-A4 (cont'd)

LOCA w/LOBC
Compt Load Load Start Stop Rated Inrush Nominal Nominal ormal VA Load QA Drawing Notes

No. I.D. Description Time Time Current (A) .Current (A) Voltage (V) Rating Type Cat.
_1 93EGP-A Gen "A" Cont Panel 3.6th sec 120 min N/A 0 125 Resistance I ESK-8HE

(cont'd) Field Flash EDO "A" Field Flash 3.6th sec 6.6th sec N/A 41.09 125 5136 Resistance _ ESK-8HE 9
K2/VR Auto Field Flash 3.58th sec 6.6th sec N/A 0.14 115 16 Resistance I 1.124i
TDVR Field Shutdown 3.58th sec 6.6th sec N/A 0.06 125 8 Resistance 1 1.12-41

93P/S-A P/S for EG-M Control 0 sec 120 min N/A 0.31 125 39.28 VA I ESK-8HF 7
JContinuous Control N/A N/A N/A 0.31 125 38.89 Resistance

12 93ECP-C EDG "C" Ctrl & Ann 0. Ist sec 120 min N/A 0.08 1 120 10 Resistance I
KI Auto Start 0.Istsec 120 min 2.26 0.15 120 N/A Resistance I ESK-IIBF

TBR Tie Breaker 1.8rd sec 120 min N/A 0.02 130 3 Resistance I
TD6 Engine Start Interlock 1.8rd sec 120 min N/A 0.06 125 8 Resistance I
TD7 Engine Start Raw Wtr 1.8rd sec 120 min N/A 0.06 125 8 Resistance _I
K4 Loss of Gen Field 3.5th sec 120 min N/A 0.02 130 3 Resistance I
FFR Field Flash 3.56th sec 120 min 1.41 0.14 125 N/A Resistance I
VSR Volt Speed 3.5th sec 120 min N/A 0.02 130 3 Resistance I _
TD5 Diesel Fail to Start 0.2nd sec 1.75th sec N/A 0.06 125 8 Resistance I |ESK-I I BG

SOV-IC Air Start Right Solenoid 0.2nd sec 1.75th sec N/A 0.104 125 13 Resistance 1 10
SOV-2C Air Start Left Solenoid 0.2nd sec 1.75th sec N/A 0.104 125 13 Resistance I 10

K2 Gov. Booster Pump 0.2nd sec 1.75th sec 2.1 0.15 125 N/A Resistance I
ESR40 40 RPM Speed Relay 0.32ndsec 120 min 2.26 0.15 120 N/A Resistance I
ESR200 200 RPM Speed Relay 1.75th sec 120 min 2.26 0.14 125 N/A Resistance I
ESR400 400 RPM Speed Relay 3.4th sec 120 min 2.26 0.14 125 N/A Resistance I

C2 Fuel Oil Prime Pump 0.2nd sec 120 min 2.1 0.15 125 N/A Resistance I ESK-IIBH
TDIO Loss of Field 3.52ndsec 3.58th sec N/A 0.06 125 8 Resistance I|
TDI Gov. Solenoid TD 0.2nd sec 120 min N/A 0.06 125 8 Resistance I
ETM Run Time Indicator 0.2stsec 120 min 0.5 N/A 120 N/A VA I I I

93GS-5C EDG Gov Booster Pump 0.3rd sec 1.75th sec 40 9.00 115 1035 VA I1 2,3
93P-4C EDG "C" Fuel Oil pump 0.3rd sec 120 min 6.64 4.44 120 533 VA 1 2,3

ESS Speed Switch 0.32nd sec 120 min N/A 0.04 125 | Resistance I 4
62- High Circulating Current 3.58th sec 120 min N/A 0.06 125 8 Resistance I i _ I

Continuous Control Osec 0.1st sec N/A 0.15 125 N/A Resistance
93EGP-C Gen "C" Cont Panel 3.6th sec 120 min N/A | 0.00 | 125 | | Resistance I ESK-8HE
Field Flash EDO "C" Field Flash 3.6th sec 6.6th sec N/A 41.33 125 5166 Resistance I IESK 8HEI 9

K2/VR Auto Field Flash 3.58thsec 6.6thsec N/A 0.14 115 | 16 Resistance 1.12-41
TDVR Field Shutdown 3.58th sec 6.6th sec N/A 0.06 125 | 8 Resistance I 1I.12-4A

93P/S-C P/S for EG-M Control 0 sec 120 min N/A 0.36 125 | 44.53 VA I IESK-8HF| 8
Continuous Control N/A N/A N/A 0.32 125 | 40.48 Resistance J J
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PANEL 71DC-A4 (Cont'd)

SBO
Compt Load Load Start Stop Rated Inrush Nominal Nominal Normal V} Load QA Drawing Notes

No. I.D. Description J Time Time Current (A) Current (A) Voltage (V) Rating Type Cat.

I LOTCI 600V SWGR Test Cab N/A N/A N/A N/A N/A |___Resistance 11/111 FE-IAH _I__

2 93FPAC Force Paralleling Cntl Pnl 4.35th sec 240 min N/A 2.28 120 273.6 Resistance I ESK-I IBE
Continuous Control 0 sec 4.35th sec N/A 0.09 125 11.75 Resistance

3 HOTC3 4160V Bkr Test N/A N/A N/A N/A N/A Resistance 1/11 FE-IAH
4 WG EX Main Gen Excitation 0.1 sec I min 2.61 0.44 125 Resistance IIll ESK-8DB 5

Continuous Control 0 sec 120 min N/A 0.44 125 55 Resistance
8 Panel HO5 4160V Emerg SWGR Bus _ (See details on Sheet Panel H05) Resistance I FE-IAM
11 93ECP-A EDG "A" Ctrl & Ann 2.5th sec 240 min N/A 4.61 120 553.2 Resistance I ESK-II BA 6

93GS-5A 2.8th sec 4.2 sec 40 9.00 115 1035 VA I ESK-I IBC 2,3
EDG "A" Gov Booster Pum 239min 239min & 2 sec 40 9.00 115 1035 VA
93P-4A"A" Fuel oil pump 2.8th sec 240 min 6 3.80 120 456 VA I ESK-IIBC 2,3
Continuous Control O sec 2.5th sec N/A 0.15 132 19.8 Resistance _

93EGP-A EDG "A" Field Flash 6.1stsec 9.1sec N/A 41.09 125 5136.0 Resistance I ESK-8HE 6,9
_ _ _ _ __ _ _ _ _ _ _ _ _ _ _ 239mmn & 3.6sec 239mmn & 6.6sec N/A 41.09 125 5136.0 _ _ _ _ ____

93P/S-A P/S for EG-M Control 0 sec 240 min N/A 0.31 125 39.3 VA I ESK-8HF
_ Continuous Control NIA N/A N/A 0.31 125 38.9 Resistance

12 93ECP-C EDG "C" Ctrl & Ann 2.5 sec 240 min N/A 4.61 120 553.2 Resistance I ESK-1 IBF 6
93GS-5C 2.8th sec 4.2 sec 40 9.00 115 1035 VA I ESK-1 IBH 2,3
EDG "C" Gov Booster Pum N/A N/A 40 9.00 115 1035
93P-4C "C" Fuel oil pump 2.8th sec 240 min 6 3.80 120 456 VA I ESK-1 I BH 2,3
Continuous Control 0 sec 2.5 sec N/A 0.15 125 18.8 Resistance

93EGP-C EDG "C" Field Flash 6.1stsec 9.1 sec NIA 41.33 125 5166.4 Resistance I ESK-8HE 6, 9
93P/S-C P/S for EG-M Control 0 sec 240 min N/A 0.36 125 44.5 VA I ESK-8HF 8

Continuous Control N/A N/A N/A 0.32 125 40.5 Resistance
NOTES: (Timing Sequence and Individual Load Current Justifications) cont'd on page 14
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PANEL 71DC-A4 (cont'd)

NOTES: (Timing Sequence and Individual Load Current Justifications)

1) These loads are not operating during LOCA and S5O.

2) For the LOCA scenario, High Drywell Pressure or Low Low Reactor Water Level signals will start the EDGs without time delay. For the SBO scenario,
sustained undervoltage for more than 2.5 seconds will start the EDGs. EDGs start signals will start the Fuel Oil pumps, the Governor Booster pumps and
and the engine start sequence (Ref. ESK-1 IBA & ESK-I IBF).

3) Both the FLA and LRC for these motors were obtained from Appendix 8.
Pump Nos. 93P-4A & C automatically start on loss of AC power or
low reactor water level and high dry well pressure and continue throughout EDG operation.
Pump Nos. 93GS-5AIC start with EDG's and stop when EDG's start reach 200 rpm

4) For test data on ESS current consumption at 125V DC refer to Appendix 8. Load with EDG in standby is 39.6mA. At 40RPM the load is 51 mA.
At 200RPM the load is 63mA. At 400RPM the load is 74.4mA.

5) This load is momentary. However, since it is unknown exactly when it will occur except that it will happen within I minute,
this load will start at 0.1 seconds and continue for 1 minute. Generator Trip 4lTC resistance is equial 57.6 ohms (See Appendix 8).
Since the generator has tripped field flash will not occur.
Continuous Control data for the this circuit obtained from WR-99-04999-03. Loading data was increased by 10% for margin & conservatism

6) For the SBO scenario this load is assumed to be energized between 2.5 and 9.7 seconds in the duty cycle as shown on the table. The diesels fail to load on the Bus.
For SBO it is assumed that a single EDO loads on the Bus at minute 239. The load for this circuit represents the maximum load on this circuit during EDG
starting (4.61. amps normally occurs at 200RPM). Since it is unknown during an SBO w/failed EDG when this will occur we placed 4.61 amps on the circuit
for the entire SBO conservatively.

7) Continuous Control data for the 93P/S-A Lambda Model JWS-150481A was obtained from WR-01-10534-00. Loading data was increased by 10%/ for margin & cons
8) Continuous Control data for the 93P/S-C Lambda Model JWS-150-48/A was obtained from WR-99-06447-00. Loading data was increased by 10% for margin & cons

9) The generator field resistance is 0.491ohms (see drawing 1.12-23). The field flashing blocking diode IN3296 has an ohmic value of 5.5mohms.
The current limiting resistor network is 2.5 ohms. See drawing 1.12-41 and vendor tech manual M20 and M2 1. All resistances are summarized in Appendix I.

10) These SOV's are rated for U3Watts at 125VDC per Graham White Drawing 712-015 which can be found in Design Change D1-98-020.

1 1) The loading basis is in Appendix 8. For conservatism, this load was included for the entire duration for LOCA
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PANEL 71DC-A5

LOCA w/LOBC SBO I I I I I30
Compt Load Load Start Stop Start Stop Rated Inrushj Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating I Type Cat.
1 09-95 ECCS Cab Power (ATTS) 0 sec 7.2nd sec. 0 sec 240 min N/A 6.15 125 769 VA I 1.60-16 1
2 06-INV-IA Feedwater Inverter A 0 sec 120 min 0 sec 240 min N/A 1.07 125 133.6 VA M 1.75-70 7

Continuous Control N/A N/A N/A N/A N/A 0.97 125 121 VA
3 71 RU-2 Fast Transfer Blocking Ckt N/A N/A N/A N/A N/A N/A N/A N/A Resistance 11/111 ESK-5J 2
4 76FPRC Cardox Cont Ckt N/A N/A N/A N/A N/A N/A N/A N/A Resistance 11/111 ESK-I IDJ 2
5 09-32 HPCI Relay Logic 0 sec 120 min 0 sec 240 min N/A 0.22 125 27.8 Resistance 1 1.61-141 8

Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.07 132 9 Resistance __ |
6 PNL 09-75 RB CCW Cont Isol Valves N/A N/A N/A N/A N/A N/A N/A N/A Resistance I ESK-6KT 3
7 09ARI-2 CRD ARI Isolation Rly Pnl 0 sec 120 min 10 sec 240 min N/A 6.94 120 833 Resistance I ESK-7FA 4

03SOV-201 CRD Air Supply Isol Valve 0.1st sec 120 min 10 sec 240 min N/A 1.52 125 190 Resistance M ESK-7FB
Continuous Control N/A N/A N/A N/A N/A 0.17 125 21 Resistance =

9
18

27MAP Panel
71INV-IA

Foxboro Inst Pwr Supply 0 sec 7.2nd sec. I 0 sec 240 min N/A 4 125 500 IVA I ILP-23AG 5
27 MAP Pnil-Inst INV Loads j0 sec 17.2nd sec. 0 sec j 240 min N/A j 12 j 125 1533 J VA [IJ 1.49-1641 5,6 1

NOTES: (Timing Sequence and Individual Load Current Justifications) cont'd on page 16
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PANEL 71DC-A5 (Cont'd)

NOTES: (Timing Sequence and Individual Load Current Justifications)
1) This load will be energized by the battery until AC power is restored. That is in 7.2 sec in LOCA and 240 min in SBO

Loading is conservatively based on the maximum output rating with 65% efficiency. Per tech manual G080-0166 maiximum output is 2OAmps @25VDC.
The efficiency is based on sound engineering judgement and the telephone memorandum with Datametrics in Appendix 8.

2) This load is not operating during LOCA or SBO and is considered part of the continuous control load. For constant load requirements see Panel 71 BCB-2A.

3) These valves are manually controlled from 09-75 for postulated conditions of a LOCA in conjunction with a rupture of RBCLCWS pipe.
Therefore, it is not expected that these Group C isolation valves operate.

4) All ARI valves/relays will operate on a LOCA and SBO on Reactor lo level and remain energized for the duration.

5) The Monitoring and Analyzing panel (27MAP) contains both AC and DC instrument loads The normal supply is
via MCC-252 & MCC-253. The DC loads are provided with battery backup power from circuit 9.
The AC loads are provided with battery back-up via DC to AC Inverter Panel 71 INV- IA, which is fed from circuit 18.
Upon loss of offsite power, the supply for these loads will be provided by the Station Battery until the emergency
diesel generator start sequence is completed and power is restored to the 600 V emergency buses. As per Table 8.6-1
of JAFNPP FSAR. This will take approximately 7.2 seconds. However, it should be noted that for SBO scenario, these loads will
be considered for the entire 4 hour duty cycle.

6) Normal load is 966VA per calculation JAF-CALC-ELEC-0 1153. Based on tech manual H999-0089 the unit is least efficient at full voltage (I 4OVDC input) which is 82.4%
(3.00KW output/3.64KW input). The no load demand is 0.532kw. The efficiency excluding no load is (3.00KW/(3.64KW-0.532KW))xl00% = 96.5%. Excluding no load
demand, the required input to yield 0.966KW is 0.966KW/0.965 = 1KW. The total efficiency at 0.966KW output is: (0.966KW/(I KW + 0.532KW))x1OO% 63%.
Therefore, the load on this circuit is 1532W.

7) Actual measurement of load during WR 01-10997-00 was 131.0lVDC @ 0.927AMPS (121.4Watts). For conservatism 10% margin was added to
121.4watts for a total of 133.6watts. 133.6watts was used for the loading table. 121 watts was removed from the continuous control load on 71 BCB-2A table.

8) This circuit consists of 4 HGA relays, I HFA relays, I HMA.
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BUS 71BMCC-1

LOCA w/ LOBC SBO_
Comp Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat.

OAI 13MOV-16 RClC Steam Outboard Iso- Close 43 sec 55 sec N/A N/A 45.3 6.5 125 812.5 VA M ESK-I IAQ I
RCIC Steam Outboard Iso Cntl 43 sec 55 sec N/A N/A N/A 0.58 125 72.8 Resistance M
Continuous control 0 sec 120 min N/A N/A N/A 0.19 125 24.2 _

OA2 13MOV-18 RCIC Pump Suction N/A N/A N/A N/A N/A N/A N/A VA M ESK-I IAR 7
OBI 13MOV-20 RCIC Disch Upstrm Shutoff N/A N/A N/A N/A N/A N/A N/A VA M ESK-IIAR 7
OB2 13MOV-21 RCIC Pmp Disch Isol Va-Open Ist sec 17.8th sec 2nd sec 18.8th sec 44.5 6.5 125 812.5 VA M ESK-I IAS 2

(O) RCIC Pmp Isol VA Control 1st sec 17.8th sec 2nd sec 18.8th sec N/A 0.58 125 72.8 Resistance M
13MOV-21 RCIC Pmp Disch Isol Va-Close 43 sec I min 3.5 sec N/A N/A 44.5 6.5 125 812.5 VA M

(C) RCIC Pmp Isol VA Control 43 sec I min 3.5 sec N/A N/A N/A 0.58 125 72.8 Resistance M
Continuous control 0 sec 120 min 0 sec 240 min N/A 0.19 132 25.5

OCI 13MOV-27 RCIC Min Flow Isol VA-Open 4th sec 8.9th sec 14th sec 18.9th sec 45.7 8.4 125 1050 VA M ESK-1 IAU 3
(0) RCIC Min Flow Isol VA Control 4th sec 8.9th sec 14th sec 18.9th sec N/A 0.58 125 72.8 Resistance M

13MOV-27 RCIC Min Flow Isol VA- Close 9th sec 15.7th sec 19th sec 25.7th sec 45.70 8.4 125 1050 VA M
(C) RCIC Min Flow Isol VA Contro 9th sec 15.7th sec 19th sec 25.7th sec N/A 0.58 125 72.8 Resistance M

Continuous control 0 sec 120 min 0 sec 240 min N/A 0.19 125 24.2
OC2 13MOV-30 RCIC Test Retum Open N/A N/A 30 min 30 min 31.4 sec 15.3 4.2 125 525 VA M ESK-IIAS 4

RCIC Test Return Control N/A N/A 30 min 30 min 31.4 sec N/A 0.58 125 72.8 Resistance M
Continuous control N/A N/A 0 sec 240 min N/A 0.19 125 24.2

ODI 27MOV-123 Bypass on AOV-1 18 -Open N/A N/A N/A N/A N/A N/A 125 VA 1 ESK-I IAAI 8
OEI 13P-3(M) RCIC Gland Seal Vac Pump 0.1st sec 120 min 10th sec 240 min 57.5 23 125 2875 VA 1I1Ill ESK.1 ICC 5

RCIC Gland Vac Pmp Cntl 0.1st sec 120 min 10th sec 240 min 0.64 0.62 125 77.4 Resistance 11/111
_ Continuous control 0 sec 0.1 st sec 0 sec 10th sec N/A 0.19 125 24.2

OE2 13P-4(M) RCIC Gland Seal Cond Pump 3rd sec 120 min 14th sec 240 min 53.2 21.7 125 2708.125 VA Il/Ill ESK-IICC 6
RCIC Gland Cond Pmp Cntl 3rd sec 120 min 14th sec 240 min 0.64 0.62 125 77.4 Resistance 11/111
_Continuous control 0.1 sec 3rd sec 0 sec 14th sec N/A 0.19 125 24.2 _
NOT (Timing Sequence and Individual Load Current Justifications) cont'd on page 18
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BUS 71BMCC-1 (cont'd)
NOTES: (Timing Sequence and Individual Load Current Justifications)

I) Both the FLA. and LRC for these motors was obtained from Appendix 8. For sequencing of this RCIC 13MOV- 16 see Appendix 15
The 12 second stroke time at 125 VDC obtained from the ASME Section XI IST Program - Valve Test Data Report.

2) Both the FLA. and LRC for these motors was obtained from Appendix 8.

13MOV-21 opens on low-low reactor level with turbine trip throttle valve fully open as soon as 13MOV-131 come off its closed seat.
Has approximattely II second stroke time. Closes when 13MOV-131 fully closed.
The 13 second stroke time at 125 VDC obtained from the ASME Section Xl IST Program - Valve Test Data Report.
Open stroke time for the Battery degraded voltage (15.28 sec + 10% = 16.8 sec) was obtained from BWR Owners Group Dc Motor Performance methodology NEDC-32958 Rev. 0
Close stroke time for the Battery degraded voltage (18.62 see + 10% - 20.5 sec) was obtained from BWR Owners Group Dc Motor Performance methodology NEDC-32958 Rev. 0

3) Both the FLA. and LRC for these motors was obtained from Appendix 8.

13MOV-27 opens when 125 PSIG RCIC pump discharge pressure is achieved. It takes about 4 second to reach this pressure after
13MOV-131 has been given a open signal. Has approximattely 4.8 second stroke time.
This valve will automaticaly go closed once it has completed its opening stroke and after RCIC flow has reached 80 GPM.
80 GMP occurs approximately 5.1 second after 13MOV- 131 has given an open signal. Therefore this valve will close 8.8 second
after the low-low reactor water level.
The 4.72 second stroke time at 125 VDC obtained from the ASME Section XI IST Program - Valve Test Data Report.
Open stroke time for the Battery degraded voltage (4.49 sec + 10% = 4.9 sec) was obtained from BWR Owners Group Dc Motor Performance methodology NEDC-32958 Rev. 0
Close stroke time for the Battery degraded voltage (6.12 sec + 10% = 6.7 sec) was obtained from BWR Owners Group Dc Motor Performance methodology NEDC-32958 Rev. 0

4) Both the FLA. and LRC for these motors was obtained from Appendix 8. For sequencing of this RCIC 13MOV-30 see Appendix 15
The 28.5 second stroke time at 125 VDC obtained from the MOV Data Base.
Open stroke time for the Battery degraded voltage is 28.5 sec + 10% = 31.4 sec

5) The full load current for this motor was obtained from the JAF Electric Motor Data Sheets and/or further confirmed via a telecon with the motor
manufacturer (see Appendix 8). The starting current of these motors was assumed conservatively to be 250% of FLA. This also includes the starting resistance.
This is consistent with NEMA ICS-2. Appendix 14 demonstrates that 250% of FLA is appropriate.
Pump No. 13P-3 starts on RCIC initiation signal. For LOCA this pump starts at the beginning of the duty cycle because or lo-lo level. For SBO this pump starts at 10 seconds
(see Appendix 12) because of Rx level lo-lo.

6) The full load current for this motor was obtained from the JAF Electric Motor Data Sheets and/or further confirmed via a telecon with the motor manufacturer, Appendix 8
The starting current of these motors was assumed conservatively to be 250% of FLA. This also includes the starting resistance.

This is consistent with NEMA ICS-2. Appendix 14 demonstrates that 250% of FLA is appropriate.
Pump No. 13P-4 starts when the barometric condensate pump is high, which occurs after steam has leaked off and condensed in the vacuum tank.
This is considered a "random" load and is placed a the most critical time in the duty cycle at least I second after receiving a reactor lo-lo- level.
I second is selected as being reasonable engineering judgement. The most critical period occurs at 3rd second for LOCA. For SBO this will occur at 14 seconds.
becouse this is the hightest loaded interval after 10 seconds and is considered most critical.

7) This MOV is not cycled during LOCA and SBO.
8) This MOV is not cycled during LOCA and SBO. Although this MOV will receive a closure signal during a LOCA, this is a normally closed valve and therefore, not considered a load.
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BUS 71BMCC-3

LOCA w/LOBC | SBO l I I 1
Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat. I

OAI 13MOV-39 Supp Pool Downstream Shutoff N/A N/A N/A N/A N/A N/A N/A VA M ESK-1 IAT I
OA2 13MOV41 Supp Pool Upstream Shutoff N/A N/A N/A N/A N/A N/A N/A VA I ESK-II AT I
OBI 13MOV-131 RCIC Turb Steam Inlet VA (O) 0.Ist sec 17.5th sec 10th sec 27.4th sec 40.5 6.5 125 812.5 VA M ESK- IIAQ 2

RCIC Turb Steam Inlet VA Cntl 0. Ist sec 17.5th sec 10th sec 27.4th sec N/A 0.58 125 72.8 Resistance M
Continuous control 17.6th sec 120 min 0 sec 240 min N/A 0.19 132 25.5

0B2 13MOV-132 RCIC Turb Oil Cooler Isol (O) 0.1st sec 13.1st sec 10th sec 23th sec 36.1 6 125 750 VA M ESK-I IAU 3
RCIC Turb Oil Cooler Isol Cntl 0.1st sec 13.1st sec 10th sec 23th sec N/A 0.58 125 72.8 Resistance M
Continuous control 13.2st sec 120 min 0 sec 240 min N/A 0.19 132 25.5 _

NOTES: (Timing Sequence and Individual Load Current Justifications)

1) This MOV is not cycled during LOCA and SBO.

2) Both the FLA. and LRC for this motor was obtained from Appendix 8.
13MOV-131 opens on low-low reactor water level. Has approximattely 15.4 second stroke time at 125 VDC . Closes on reactor high water level of 218.2".
Open stroke time for the Battery degraded voltage (15.82 sec + 10% = 17.4 sec) was obtained from BWR Owners Group Dc Motor Performance methodology NEDC-32958 Rev. 0

2) Both the FLA. and LRC for this motor was obtained from Appendix 8.
13MOV- 132 opens on low-low reactor water level. Has approximattely 10 second stroke time at 125 VDC. Closure is manuals.
Open stroke time for the Battery degraded voltage (11.82 sec + 10% = 13 sec) was obtained from BWR Owners Group Dc Motor Performance methodology NEDC-32958 Rev. 0
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PANEL 71HOl

LOCA w/LOBC SBO I
Compt Load Load Start | Stop Start I Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time Time Time I Time Current (A) Current (A) Voltage (V)I Rating Type Cat.

H01 4kV Bkr 71-10102 NormalStaXFMRT4feedtobus0lOO(Tri 0.1sec 3.1st sec 0.1 sec 3.1st sec 6 | N/A 125 N/A Resistance 11/111 ESK-SA I
H01 4kV Bkr 71-10110 Reac Recirc PP 02-2P-IA (Trip) 0.1st sec 0.2nd sec 3rd sec 3.1st sec 6 N/A 125 N/A Resistance 11/11 ESK-5C 2
HO1I 4kV Bkr 71-10112 Reserve Sta XFMR T-3 feed to bus 10100 Tr N/A N/A N/A N/A 6 N/A 125 N/A Resistance 11/111 ESK-5B 3
H01 Ckt. IHONA03 Bus 10100 Undervoltage Oper 0.1st sec 120 min 0.1st sec 240 min N/A 0.22 125 N/A Resistance Il111 ESK-50 4
Hot Continuous control 0 sec 120 min 0 sec 240 min N/A 0.26 125 32 Resistance = _= I

NOTES: (Timing Sequence and Individual Load Current Justifications)

1) Breaker No. 71-10102 will trip when either the undervoltage relays actuate at 3 seconds or when reverse power is sensed (ESK-8CB, 71-32-1 UPRN05). Breaker tripping is momentary.

However, since it is unknown exactly when the 71-32-IIUPRN05 picks up, the duty cycle will conservatively show this breaker trip from 0.1 seconds to 3.1 second for LOCA and
from 0.1 seconds to 3.1 second for SBO .

2) Breaker No.71-10110 trips on initiation of event for LOCA and 3 seconds for SBO.

3) Breaker No. 71-10112 is assumed not to be reclosed until 2 hours for the LOCA w/LOBC event and 4 hours after the SBO event.

4) The load is I SAM 17A relay (0.12amps + 0.069amps) and IHLA relay (4.3 watts). See G080-0576 and G080-C019.

I
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PANEL 71H03

LOCA w/LOBC SBO 2 | _
Compt Load Load Start Stop Start Stop ratedInmslj Nominal Nominal IVonalV Load QA Drawing NotesNo. I.D. Description Time Time Time I Time Curent (A)Current(A oltage_(V Rating Type Cat.

H03 4kV Bkr 71-10302 Normal Sta XFMR T-4 feed to bus 10300 (TRIP) 0. I sec 3.1stsec 0.sec 3.1st see 6 N/A 125 N/A Resistance Il/Ill ESK-5AA IH03 4kV Bkr 71-10304 Feed to bus 10500 (TRIP) 6.2 seC 6.3rd sec 8.7th sec 8.8th sec 6 N/A 125 N/A Resistance li/Ill ESK-5AX 2Feed to bus 10500 (CLOSE) 119th min 20 sec 119th min 20.1 e N/A N/A 6 N/A 125 N/A Resistance Il/111 ESK-5AX 3
Breaker Charging Motor Current 119th min 20.2 see119th min 25 sec N/A N/A 68 14 125 VA 11/3_ _H03 4kV Bkr 71-10310 Condensate Pump 33P-8A (TRIP) 3rd sec 3. I st seC 3rd sec 3. st seC 6 N/A 125 N/A Resistance 11/111 ESK-5AE

86U-ICNDA02 37P-8A Undervoltage Trip Aux Relay 3rd se 120 min 3rd seC 240th min N/A 0.06 125 8 Resistance I/Ill_
H03 4kV Bkr 71-10312 Reserve Sta XFMR T-3 feed to bus 10300 (TRIP) N/A N/A N/A N/A 6 N/A 125 N/A Resistance 11/111 ESK-5AB.

Reserve Sta XFMRT-3 feed to bus 10300 (CLOSE) 119th min 0 sec 119th min 0.1 sec N/A N/A 6 N/A 125 N/A Resistance 11/l 3
Breaker Charging Motor Current 119th min 0.2 sec 119th min 5 seC N/A N/A 68 14 125 VAH03 4kV Bkr 71-10320 Service Water Pump 46P-IA (TRIP) 3rd sec 3.1st sec 3rd sec 3.1st sec 6 N/A 125 N/A Resistance 1l/1Il ESK-5AF86U-ISWSA01 46P-IA Undervoltage Trip Aux Relay 3rd sec 120 min 3rd seC 240th min N/A 0.06 125 8 Resistance Il/l _H03 4kV Bkr 71-10330 Circ Water Pump 36P-IA (TRIP) 3rd sec 3.1st sec 3rd sec 3.1st sec 6 N/A 125 N/A Resistance -l/Ill ESK-SACH03 4kV Bkr 71-10340 Aux Feed to 600V NSR busses (TRIP) 3rd sec 3.1 st sec 3rd sec 3.1 st sec 6 N/A 125 N/A Resistance 11/Il- ESK-5AHH03 4kV Bkr 71-10350 Cond Booster Pump 33P-9A (TRIP) 3rd sec 3.1 st sec 3rd sec 3.1 st sec 6 N/A 125 N/A Resistance Il/Ill ESK-5AD86U-ICNDAO1 33P-9A Undervoltage Trip Aux Relay 3rd sec 120 min 3rd sec 240th min N/A 0.06 125 S Resistance 11/Il_H03 4kV Bkr 71-10360 Clsd Loop Cig Wtr Pump 37P-2A (TRIP) 3rd sec 3.1 st sec 3rd see 3. st sec 6 N/A 125 N/A Resistance -l/Ill ESK-5AG86U-ITBCAOI 37P-2A Undervoltage Trip Aux Relay 3rd sec 120 min 3rd sec 240th min N/A 0.06 125 S Resistance _l/IllH03 Ckt I HONC03 Bus 10300 Undervoltage Oper 0. I st sec 120 min 0.1st sec 240 min N/A 0.24 125 N/A Resistance Il/Ill ESK-SH . 4H03 Continuous control 0 sec 120 min 0 sec 240 min N/A 0.78 125 97 Resistance

NOTES: (Timing Sequence and Individual Load Current Justifications)
I) Breaker No. 71-10302 will trip when either the undervoltage relays actuate at 3 seconds or when reverse power is sensed (ESK-8CB, 71-32- 1 UPRN05). Breaker tripping is momentary.

However, since it is unknown exactly when the 71-32-1 UPRN05 picks up, the duty cycle will conservatively show this breaker trip from 0. I seconds to 3. 1 second for LOCA and
from 0. I seconds to 3.1 second for SBO .

2) Breaker trips when one of the EDG's reaches 75% of rated voltage and one of the double ended tie breakers is opened with both of EDG output breakers open.
3) For the purpose of this calculation, these breakers are considered to close during the last minute of battery duty cycle.
4) The load is I SAM 17A relay (0. I2amps + 0.069amps) and 2 HLA relays in series with 300ohm reststor and I HLA (4.3 watts). See G080-0576 and G080-CO1 9.
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PANEL 71H05
LOCA w/LOBC SBO

Comp Load Load Start Stop Start Stop Rated Inrusl Nominal Nominal lNormal V/ Load QA Drawing Notes
No. I.D. Description Time Time Time Time Current (A) Current (A]Voltage (VI Rating I Type Cat.
H05 4kV Bkr 71-10502 EDO-A feed to bus 10500 (CLOSE) 7.2nd sec 7.3rd sec 9.7th sec 9.8th sec 6 N/A 125 N/A Resistance I ESK-5BE

Breaker Charging Motor Current 7.4rd sec 12.2nd sec 9.9th sec 14.7 sec 68 14 125 N/A VA I
K1O-IEDE A01 EDW A Egn. Failure N/A N/A 9.7th sec 239 min 1.41 0.086 120 10 Resistance i

EDO-A feed to bus 10500 (TRIP) N/A N/A 9.7th sec 9.8th sec 6 N/A 125 N/A
EDO-A feed to bus 10500 (CLOSE) N/A N/A 239th min 7.2 se 239th min 7.3 sec 6 N/A 125 N/A Resistance _I ._
Breaker Charging Motor Current N/A N/A 239th min 7.4 se 239th min 12.2 se 68 14 125 N/A VA I

H05 4kVBkr7l-10510 RHR Serv WtrPP 10P-IC(CLOSE) 2 min 30 sec 2 min 30.1 sec N/A N/A 6 N/A 125 N/A Resistance I ESK-5BQ 5
Breaker Charging Motor Current 2 min 30.2 sec 2 min 35 sec N/A N/A 68 14 125 N/A VA I

IOSOV-101C RHR Pmp Mtr Cooling SOV 0 sec 2 min 30 sec N/A N/A N/A 0.21 125 26.6 Resistance I
H05 4kV Bkr71-10512 EDO-C feed to bus 10500 (CLOSE) 7.2nd sec 7.3nd sec 9.7th sec 9.8h sec 6 N/A 125 N/A Resistance I ESK-5BC

Breaker Charging Motor Current 7.4rd sec 12.2nd sec 9.9th sec 14.7sec 68 14 125 N/A VA I
K10-IEDWCOI EDO C Egn. Failure N/A N/A 9.7th sec 239 min 1.41 0.086 120 10 Resistance I
I ED-C feed to bus 10500 (TRIP) N/A N/A 9.7th sec 9.8th sec 6 N/A 125 N/A Resistance

H05 4kV Bkr 71-10514 Bus 10300 feed to bus 10500 (TRIP 6.2nd sec 6.3rd sec 8.7th sec 8.8th sec 6 N/A 125 N/A Resistance I ESK-5AX I
Bus 10300 feed to bus 10500 (CLOS 119th min 40 sec 119th min 40.1 se N/A N/A 6 N/A 125 N/A Resistance
Breaker Charging Motor Current 119th min 40.2 se 119th min 45 sec N/A N/A 68 14 125 N/A VA

H05 4kV Bkr 71-10520 RHR Serv Wtr PP IOP-IA (CLOSE) 2 min 2 min 0.1 sec N/A N/A 6 N/A 125 N/A Resistance I ESK-SBG 5
Breaker Charging Motor Current 2 min 0.2 sec 2 min 5 sec N/A N/A 68 14 125 N/A VA

10SOV-101A RHR Pmp Mtr Cooling SOV 0 sec 2 min N/A N/A N/A 0.21 125 26.6 Resistance I
H05 4kV Bkr 71-10530 Core Spray PP 14P-IA (TRIP) N/A N/A N/A N/A 6 N/A 125 N/A Resistance I ESK-5BF I

Core Spray PP 14P-IA (CLOSE) 18.2nd sec 18.3rd sec N/A N/A 6 N/A 125 N/A Resistance I 2
Breaker Charging Motor Current 18.4rd sec 23.2nd sec N/A N/A 68 14 125 N/A VA I

H05 4kV Bkr 71-10540 RHR PP-B IOP-3B (TRIP) N/A N/A N/A N/A 6 N/A 125 N/A Resistance I ESK-5BV I
RHR PP-B IOP-3B (CLOSE) 13.2nd sec 13.3rd sec N'A N/A 6 N/A 125 N/A Resistance I 2
Breaker Charging Motor Current 13.4rd sec 18.2nd sec N/A N/A 68 14 125 N/A VA I

H05 4kVBkr71-10550 RHR PP-A IOP-3A (CLOSE) I st sec I .Ist sec N/A N/A 6 N/A 125 N/A Resistance I ESK-SBU I
Breaker Charging Motor Current 1.2st sec 6th sec N/A N/A 68 14 125 N/A VA I
RHR PP-A IOP-3A (TRIP) 6.2nd sec 6.3rd sec N/A N/A 6 N/A 125 N/A Resistance I
RHR PP-A IOP-3A (CLOSE) 8.2nd sec 8.3rd sec N/A N/A 6 N/A 125 N/A Resistance 1 2
Breaker Charging Motor Current 8.4rd sec 13.2nd sec N/A N/A 68 14 125 N/A VA

HOS 4kV Bkr 71-10560 Feed to 600V busses 11500 & 12500 N/A N/A N/A N/A N/A N/A N/A N/A Resistance I ESK-SBE 3
H05 K8-IEDGA002 EDO-A&C Tie Brk Closing Rel 1.9th sec 120 min 4.4th sec 4.5th sec 1.41 0.086 120 10 Resistance I ESK-5BD

4kV Bkr 71-10504 ED~s A & C Tie Breaker(CLOSE) 2nd sec 2.1 st sec 4.5th sec 4.6th sec 6 N/A 125 N/A Resistance I
Breaker Charging Motor Current 2.2th sec 6th sec 4.7th sec 9.5th sec 68 14 125 N/A VA I

62-IEDGA02 EDW-A&C Output Brk Closing Rel 7th sec 8.2 sec 9.5th sec 10.7th sec N/A 0.06 125 8 Resistance I
62X-I EWA02 EDG-A&C Output Brk Closing Rel 7th sec 8.2 sec 9.5th sec 10.7th sec N/A 0.03 125 1 4 Resistance I
K9-I EDGA002 Gen Tie to ED-A&C (Trip) 7.3rd sec 120 min 9.8th sec 239 min 1.41 0.086 120 10 Resistance I

ED~s A & C Tie Breaker (Trip) 7.3rd sec 7.4rd sec 9.8th sec 9.9th sec 6 N/A 125 I N/A Resistance I
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PANEL 71H05 (cont'd)
H05 Ckt#IHOEA03 lEmerBus050OUndervoltage. 0.1 sec 7.2nd 0.1 sec 239th min 7.3 sec NIA 1.02 125 N/A IResistar I |ESK-5BS1

_ Load Shedding and Sequencing I I I IISi
H05 Continuous control 0 sec I 120 min 0sec 240 min N/A 1.22 125 152 Resistance

NOTES: (Timing Sequence and Individual Load Current Justifications)

1) Breaker trips when one of the EDG's reaches 75% of rated voltage and one of the double ended tie breakers is opened with both of EDG output breakers open.

2) For the LOCA + LOBC scenario timing is based on the load sequence included in UFSAR table 8.6-1

3) This breaker is not automatically actuated as result of LOCA and SBO.

4) EDG A & C Tie breaker is closed when both engines reach 200 rpm.

5) RHR SW are manually started by operators after RHR Pump Start. RHR SW pump IOPIA starts at 2 min and RHR SW Pump IOP-IC starts at 2 min 30 sec.
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PANEL 71H07

LOCA w/LOBC SBO _ I 1 I I 1
Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat

H07 4kV Bkr 71-10702 Normal Sta XFMR T-4 feed to bus 10700 (TRIP) 0.lsec 3. st sec 0.1sec 3.1st sec 6 N/A 125 N/A Resistance I/11I ESK-5AS I
HO? 4kV Bkr 71-10710 Condensate PP 33P-8C (TRIP) 3rd sec 3.1st sec 3rd sec 3.1st sec 6 NIA 125 N/AiResistance 111 ESK-5AU

86U-ICNDC02 33PP-8C Undervoltage Trip Aux Relay 3rd sec 120 min *3rd sec 240th min N/A 0.06 125 8 Resistance Il1/1I
H07 4kV Bkr71-10720 Service Water Pump 46P-IC (TRP) 3rd sec 3 1st sec 3rd sec 3.1st sec 6 N/A 125 N/A Resistance 11/111 ESK-5AW

,86U-ISWSCO1 46P-IC Undervoltage Trip Aux Relay 3rd sec 120 min 3rd sec 240th min N/A 0.06 125 8 Resistance 1I/ill
H07 4kV Bkr 71-10730 Circ Water Pump 36P-IC (TRIP) 3rd sec 3.1st sec 3rd sec 3.1st sec 6 N/A 125 N/A Resistance 11/111 ESK-5AT I
H07 4kV Bkr 71-10740 Cond Booster Pump 33P-9C (TRIP) 3rd sec 3.1st sec 3rd sec 3.1st sec 6 N/A 125 N/A Resistance Il/ll ESK-SAV

86U-ICNDCOI 33P-9C Undervoltage Trip Aux Relay 3rd sec 120 min 3rd sec 240th win N/A 0.06 125 8 Resistance 11/11
H07 4kV Bkr 71-10750 Clsd Loop Cig Water Pump 37P-2C (TRIP) 3rd sec 3.1st sec 3rd sec 3.1st sec 6 N/A 125 N/A Resistance 1l/Ill ESK-5AZ

86U-ITBCCOt 37P-2C Undervoltage Trip Aux Relay 3rd sec 120 min 3rd sec 240th min N/A 0.06 125 8 Resistance 1/i11=
H07 Ckt IHONE02 Bus 10700 Undervoltage Operation 3rd sec 120 min 3rd sec 240th in N/A 0.07 125 8.6 Resistance 11/111 ESK-5AS 2
H07 Continuous control 0 sec 120 min 0 sec mN/A 0.51 125 64 Resistance

NOTES: (Timing Sequence and Individual Load Current Justifications)

1) Breaker No. 71-10702 will trip when either the undervoltage relays actuate at 3 seconds or when reverse power is sensed (ESK-8CB, 71-32-IUPRN05). Breaker tripping is momentary.
However, since it is unknown exactly when the 71-32-1UPRN05 picks up, the duty cycle will conservatively show this breaker trip from 0. I seconds to 3. 1 second for LOCA and
from 0.1 seconds to 3.1 second for SBO .

2) The 10700 bus undervoltage relays 71-27AB-IHONE02 and 71-27CB-IHONE02 (GE Model IAV54E ) has a dial setting of 5 which coresponce to a 3 sec time delay at 0 volts.
The load is I HLA relay (4.3 watts) and I HGA (4.3 watts). See G080-0213 and G080-C019.
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PANEL 71L13

[ LOCA w/LOBC SBO
Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat.
L13 600VBkr71-11302 L13 Ctrl Supply N/A NIA NIA N/A N/A N/A N/A N/A Resistance IMIII ESK-6A
L13 600V Bkr 71-11330 RB Cig Wtr PP 15P-2C N/A N/A N/A N/A N/A N/A NIA N/A Resistance 11/111 ESK-6AE
L13 600V Bkr 71-11316 RB Cig Wtr PP 15P-2A 52X Energiz 2nd sec 4.4th sec 2nd sec 4.4th sec N/A I 125 125 Resistance 11/11 ESK-6AC I

RB CIg Wtr PP 15P-2A Close 2.1st sec 4.4th sec 2.1st sec 4.4th sec 44 N/A 125 N/A Resistance 11/QII
L13 600V Bkr 71-11318 RB Vent Supply Fan 66FN-5A N/A N/A N/A N/A N/A N/A N/A N/A Resistance 11/111 ESK-6AT
L13 600V Bkr 71-11320 RB Vent Supply Fan 66FN-5C N/A N/A N/A N/A N/A N/A N/A N/A Resistance IU/III ESK-6AT
L13 600V Bkr 71-11326 RB Vent Return Fan 66FN-12A N/A N/A N/A N/A N/A N/A N/A N/A Resistance IUIII ESK-6AT
L13 600V Bkr 71-11304 Tie to Bus 11400 N/A N/A N/A N/A N/A N/A N/A N/A Resistance 11/111 ESK-6E
L13 Continuous control O sec 120 min 0 sec 240 min N/A 0.30 125 37 Resistance

NOTES: (Timing Sequence and Individual Load Current Justifications)
I) Based on PTE-96-002 RBC pressure reached 75PSIG between 2 and 4 seconds based on the SOE and Alarm Typer (from normal operating pressure of approximately 120PSIG).

75PSIG is a closure signal for an RBC pump motor breaker. It is assumed that an RBC pump is in standby because the system is normally operated with one pump in standby.
Therefore one pump breaker will receive a closure signal. Conservatively, this breaker closure signal will start at 2 seconds and continue until 4.4 seconds.
The 4.4 seconds is derived from 4.0 seconds plus 0.4 seconds. The 0.4 seconds is the closure time of the breaker (see DER 00-04175).



Entergy 125V DC STATION BATTERY WA" SIZING & VOLTAGE DROP
JAF-CALC-ELEC-02609 Rev. 2

Appendix 2
Page 26 of 30
Computed by: A. Barton
Checked by: B. Marks

PANEL 71L15

LOCA w/ LOBC SBO I
Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time I Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat. _

I L15 1600V Bkr 71-11502 lControl Supply I N/A I N/A I N/A I N/A I N/A I N/A I N/A I N/A I Resistancel I I ESK-6G I I
I L15 1600VBkr71-115161CRDWaterPumpO3P-16A I N/A I N/A I N/A I N/A N/A I N/A I N/A I N/A IResistanceI I I ESK-6AKI I I

Note:

I) This breaker will not trip on low suction pressure due to the head of water from the CST tank
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PANEL 71L23

LOCA w/ LOBC SBO I I
Compt Load Load Start I Stop Start I Stop Rated Inrush Nominal Nominal lNormal V} Load QA Drawing Notes

No. I.D. Description Time | Time Time I Time Current (A) Current (A) Voltage (V) Rating Type Cat. I_ I

L23 600V Bkr 71-12302 Tic to Bus 12400 N/A N/A N/A N/A N/A N/A N/A N/A Resistance 11/111 ESK-6B _

L23 600V Bkr 71-12310 Water Ht Sys Pump N/A N/A N/A N/A N/A N/A N/A N/A Resistance _I/Ill ESK-6AX
L23 600V Bkr 71-12316 Air Compressor 39AC-IA N/A N/A N/A N/A N/A N/A N/A N/A Resistance 1l/Ill ESK-6A6
L23 600V Bkr 71-12318 Air Rem Vac Pump N/A N/A N/A N/A N/A N/A N/A N/A Resistance 11/111 ESK-6AA

NOTES: (Timing Sequence and Individual Load Current Justifications)

I ) Modification MI-99-014 is changing this feeder from electrically operated breaker to manually operated breaker. Therefore, this breaker will not automatically

close on loss of AC.
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PANEL 71L25

LOCA w/LOBC [ SBQ J
Compt Load Load Start | Stop Start Stop Rated Inrus Nominal Nominal Normal VA Load QA Drawing Note

No. I.D. Description Time I Time Time I Time Current (A Current (A) Voltage (V) Rating Type Cat.

L25 600V Bkr 71-1250 L25 Ctrl Supply N/A N/A N/A N/A N/A N/A N/A N/A Resistance I ESK-6G _

L25 600V Bkr 71-1251 ESW Pmp 46P-2B 52X Energize 2nd sec 3.9th sec 2nd sec 6.4 sec N/A 1 125 125 Resistance I ESK-6AF 1,2
_ ESW PP 46P-2A 52CC (Close) 2.1st sec 3.9th sec 2.1st sec 6.4 sec 44 N/A 125 N/A Resistance I

L25 Continuous control 0 se 120 min o se 240 min N/A 0.21- 125 26 Resistance =

NOTES: (Timing Sequence and Individual Load Current Justifications)

1) The ESW Pump P46-2A will operate upon a LOCA signal . The pump will receive a signal to start when the Emergency Diesel Generator reaches 400 RPM in accordance with the
reference drawing.

2) Based on PTE-96-002 RBC pressure reached 75PSIG between 2 and 4 seconds (from normal operating pressure of approximately 12OPSIG). It is unknown how quickly RBC reached 40PSIG.
4OPSIG is a closure signal for the ESW pump motor breaker. It is unknown which ESW Pump Motor breaker closure signal will come in first (I.E. 4OPSIG or EDG reaching 400RPM).
The breaker will definitely receive a closure signal by 3.5 seconds due to reaching 400 RPM. Conservatively, this breaker closure signal will start at 2 seconds and continue until 3,9 seconds.
The 3.9 seconds is derived from 3.5 seconds plus 0.4 seconds. The 0.4 seconds is the closure time of the breaker (see DER 00-04175).
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PANEL 71L33

LOCA w/LOBC SBO I I I I
Compt Load Load Start Stop Start I Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time I Time Time I Time Current (A) Current (A) Voltage (V) I Rating Type Cat III

L33 600V Bkr 71-13302 1L33 Ctrl Supply N/A N/A N/A iN/A N/A N/A I N/A [ N/A Resistance I 11/111 I ESK-6C ___ I
L33 600V Bkr 71-13326 Turb Bldg Exh Fan 67FN-6A N/A N/A N/A N/A N/A N/A N/A N/A Resistance 1  1I I ESK-6AW
L33 600V Bkr 71-13320 Air Compressor 39AC-IC N/A N/A N/A N/A N/A N/I A N/A I Resistance 1/1111 ESK-6AJ _

NOTES: (Timing Sequence and Individual Load Current Justifications)

I ) Modification MI-99-014 is changing this feeder from electrically operated breaker to manually operated breaker. Therefore, this breaker will not automatically close on loss of AC.
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PANEL 71L43

LOCA w/LOBC SBO I
Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A)I Current (A) Voltage (V) Rating Type Cat. I_ II

L43 71-14302 Control Supply N/A N/A N/A N/A N/A N/A N/A N/A Resistance 1/I1II ESK-6D =

L43 71-14320 TB Vent Supply Fan 67FN-5A N/A N/A N/A N/A N/A N/A N/A N/A Resistance Il/ll ESK-6AV
L43 71-14304 Control Tie to Bus 14400 N/A N/A N/A N/A N/A N/A N/A N/A Resistance 11/Ill ESK-6F I

I
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/

Gould NCN-33
_ _ Amp

Time Ampere Adjusted Amps per Hours Cumulative Volts Actual
(min.) Rate Amps pos plate per pos A.HJpos. __ per Battery

(16 plates) plate Discharge cell Voltage

0 73.54 73.54 4.60 0.00 0.00 1.960 117.60
1 737.56 737.56 46.10 0.77 0.77 1.905 114.29
2 441.05 441.05 27.57 0.46 1.23 1.938 116.27
3 441.05 441.05 27.57 0.46 1.69 1.938 116.27
4 441.05 441.05 27.57 0.46 2.15 1.938 116.27
5 441.05 441.05 27.57 0.46 2.61 1.938 116.27
6 441.05 441.05 27.57 0.46 3.07 1.938 116.27
7 441.05 441.05 27.57 0.46 3.52 1.938 116.27
8 441.05 441.05 27.57 0.46 3.98 1.938 116.27
9 441.05 441.05 27.57 0.46 4.44 1.938 116.27

10 441.05 441.05 27.57 0.46 4.90 1.938 116.27
11 441.05 441.05 27.57 0.46 5.36 1.938 116.27
12 441.05 441.05 27.57 0.46 5.82 1.938 116.27
13 441.05 441.05 27.57 0.46 6.28 1.938 116.27
14 441.05 441.05 27.57 0.46 6.74 1.938 116.26
15 441.05 441.05 27.57 0.46 7.20 1.938 116.26
16 441.05 441.05 27.57 0.46 7.66 1.938 116.26
17 441.05 441.05 27.57 0.46 8.12 1.938 116.26
18 441.05 441.05 27.57 0.46 8.58 1.938 116.26
19 441.05 441.05 27.57 0.46 9.04 1.938 116.26
20 441.05 441.05 27.57 0.46 9.50 1.938 116.26
21 441.05 441.05 27.57 0.46 9.96 1.938 116.25
22 441.05 441.05 27.57 0.46 10.42 1.938 116.25
23 441.05 441.05 27.57 0.46 10.88 1.938 116.25
24 441.05 441.05 27.57 0.46 11.34 1.938 116.25
25 441.05 441.05 27.57 0.46 11.79 1.938 116.25
26 441.05 441.05 27.57 0.46 12.25 1.938 116.25
27 441.05 441.05 27.57 0.46 12.71 1.938 116.25
28 441.05 441.05 27.57 0.46 13.17 1.938 116.25
29 441.05 441.05 27.57 0.46 13.63 1.938 116.25
30 441.05 441.05 27.57 0.46 14.09 1.937 116.25
31 441.05 441.05 27.57 0.46 14.55 1.937 116.25
32 441.05 441.05 27.57 0.46 15.01 1.937 116.25
33 441.05 441.05 27.57 0.46 15.47 1.937 116.25
34 441.05 441.05 27.57 0.46 15.93 1.937 116.25
35 441.05 441.05 27.57 0.46 16.39 1.937 116.25
36 441.05 441.05 27.57 0.46 16.85 1.937 116.25

37 441.05 441.05 27.57 0.46 17.31 1.937 116.25
38 441.05 441.05 27.57 0.46 17.77 1.937 116.25
39 441.05 441.05 27.57 0.46 18.23 1.937 116.25
40 441.05 441.05 27.57 0.46 18.69 1.937 116.25
41 441.05 441.05 27.57 0.46 19.15 1.937 116.25
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_____Gould NCN-33
_ _ _ J A m p j __ I _ I _ __

Time Ampere Adjusted Amps per | Hours J Cumulative| [ Volts Actual

(min.) RPlate per pos J A.HJpos. l j per Battery
(16 plates) plate Discharge cell Voltage

42 441.05 441.05 27.57 0.46 19.60 1.938 116.25

43 441.05 441.05 27.57 0.46 20.06 1.937 116.25
44 441.05 441.05 27.57 0.46 20.52 1.937 116.24

45 441.05 441.05 27.57 0.46 20.98 1.937 116.24
46 441.05 441.05 27.57 0.46 21.44 1.937 116.23
47 441.05 441.05 27.57 0.46 21.90 1.937 116.22
48 441.05 441.05 27.57 0.46 22.36 1.937 116.22
49 441.05 441.05 27.57 0.46 22.82 1.937 116.21
50 441.05 441.05 27.57 0.46 23.28 1.937 116.21

51 441.05 441.05 27.57 0.46 23.74 1.937 116.21

52 441.05 441.05 27.57 0.46 24.20 1.937 116.20

53 441.05 441.05 27.57 0.46 24.66 1.937 116.20
54 441.05 441.05 27.57 0.46 25.12 1.937 116.20
55 441.05 441.05 27.57 0.46 25.58 1.937 116.20

56 441.05 441.05 27.57 0.46 26.04 1.937 116.19

57 441.05 441.05 27.57 0.46 26.50 1.936 116.19
58 441.05 441.05 27.57 0.46 26.96 1.936 116.18
59 441.05 441.05 27.57 0.46 27.42 1.936 116.17

60 441.05 441.05 27.57 0.46 27.87 1.936 116.16

61 441.05 441.05 27.57 0.46 28.33 1.936 116.16

62 441.05 441.05 27.57 0.46 28.79 1.936 116.15

63 441.05 441.05 27.57 0.46 29.25 1.936 116.15

64 441.05 441.05 27.57 0.46 29.71 1.936 116.14

65 441.05 441.05 27.57 0.46 30.17 1.936 116.13

66 441.05 441.05 27.57 0.46 30.63 1.935 116.13

67 441.05 441.05 27.57 0.46 31.09 1.935 116.12
68 441.05 441.05 27.57 0.46 31.55 1.935 116.11
69 441.05 441.05 27.57 0.46 32.01 1.935 116.11
70 441.05 441.05 27.57 0.46 32.47 1.935 116.10

71 441.05 441.05 27.57 0.46 32.93 1.935 116.10
72 441.05 441.05 27.57 0.46 33.39 1.935 116.09
73 441.05 441.05 27.57 0.46 33.85 1.935 116.08
74 441.05 441.05 27.57 0.46 34.31 1.935 116.08
75 441.05 441.05 27.57 0.46 34.77 1.935 116.07

76 441.05 441.05 27.57 0.46 35.23 1.934 116.06
77 441.05 441.05 27.57 0.46 35.69 1.934 116.06
78 441.05 441.05 27.57 0.46 36.14 1.934 116.05
79 441.05 441.05 27.57 0.46 36.60 1.934 116.04

80 441.05 441.05 27.57 0.46 37.06 1.934 116.02

81 441.05 441.05 27.57 0.46 37.52 1.934 116.01

82 441.05 441.05 27.57 0.46 37.98 1.933 116.00

83 441.05 441.05 27.57 0.46 38.44 1.933 115.99

84 441.05 441.05 27.57 0.46 38.90 1.933 115.97
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Gould NCN-33

Time Ampere Adjusted Amps per Hours Cumulative | Volts Actual

(min.) Rate Amps pos plate per pos A.HJpos. per Battery
_ (16 plates) plate Discharge cell Voltage

85 441.05 441.05 27.57 0.46 39.36 1.933 115.96
86 441.05 441.05 27.57 0.46 39.82 1.932 115.94
87 441.05 441.05 27.57 0.46 40.28 1.932 115.93
88 441.05 441.05 27.57 0.46 40.74 1.932 115.91
89 441.05 441.05 27.57 0.46 41.20 1.932 115.90
90 441.05 441.05 27.57 0.46 41.66 1.931 115.88
91 441.05 441.05 27.57 0.46 42.12 1.931 115.87
92 441.05 441.05 27.57 0.46 42.58 1.931 115.86
93 441.05 441.05 27.57 0.46 43.04 1.931 115.84
94 441.05 441.05 27.57 0.46 43.50 1.930 115.83
95 441.05 441.05 27.57 0.46 43.95 1.930 115.81
96 441.05 441.05 27.57 0.46 44.41 1.930 115.80
97 441.05 441.05 27.57 0.46 44.87 1.930 115.78

_ 98 441.05 441.05 27.57 0.46 45.33 1.930 115.77
99 441.05 441.05 27.57 0.46 45.79 1.929 115.76

100 441.05 441.05 27.57 0.46 46.25 1.929 115.74
101 441.05 441.05 27.57 0.46 46.71 1.929 115.73
102 441.05 441.05 27.57 0.46 47.17 1.929 115.71
103 441.05 441.05 27.57 0.46 47.63 1.928 115.70
104 441.05 441.05 27.57 0.46 48.09 1.928 115.68
105 441.05 441.05 27.57 0.46 48.55 1.928 115.67
106 441.05 441.05 27.57 0.46 49.01 1.928 115.66
107 441.05 441.05 27.57 0.46 49.47 1.927 115.64
108 441.05 441.05 27.57 0.46 49.93 1.927 115.63
109 441.05 441.05 27.57 0.46 50.39 1.927 115.61
110 441.05 441.05 27.57 0.46 50.85 1.927 115.60
111 441.05 441.05 27.57 0.46 51.31 1.926 115.58
112 441.05 441.05 27.57 0.46 51.77 1.926 115.57
113 441.05 441.05 27.57 0.46 52.22 1.926 115.55
114 441.05 441.05 27.57 0.46 52.68 1.926 115.53
115 441.05 441.05 27.57 0.46 53.14 1.925 115.51
116 441.05 441.05 27.57 0.46 53.60 1.925 115.49
117 441.05 441.05 27.57 0.46 54.06 1.924 115.47
118 441.05 441.05 27.57 0.46 54.52 1.924 115.45
119 441.05 441.05 27.57 0.46 54.98 1.924 115.43
120 441.05 441.05 27.57 0.46 55.44 1.923 115.40

LOCA Disch



Entergy 125V DC STATION BATTERY "A" L.-AG & VOLTAGE DROP
JAF-CALC-ELEC-02609 Rev. 2

Appendix 3
Page 4 of 8
Computed by: A. Barton
Checked by: B. Marks

D. C. BATTERY "A" LOCA CURVE

120 -

118 -

116 -

0
_l 114-

112

110

108 1 -I i i tt : 1- i - , t l Hi il I

5 11 17 23 29 35 41 47 53 59 65 71 77 83 89 95 101 107 113 119

Time (minutes)

2609CALCR2.xis LOCA Curve



Entergy 125V DC STATION BATTERY "A" SIZING VOLTAGE DROP
JAF-CALC-ELEC-02609 Rev. 2

SBO DISCHARGE PROFILE DATA

Appendix 3
Page 5 of 8

Computed by: A. Barton
Checked by: B. Marks

/K

'Gould NCN-33
Amp

Time Ampere Adjusted Amps per Hours Cumulative Volts Actual

(min.) Rate Amps pos plate per pos A.Hipos. per Battery

_ (16 plates) _plate Discharge cell Voltage

8 63.99. 3499 4.00 0.51 3.76 1.960 117.60
1 673.62 673.62 42.10 0.70 0.70 1.915 114.88
2 489.77 489.77 30.61 0.51 1.21 1.933 116.00

3 489.77 489.77 30.61 0.51 1.72 1.933 116.00
14 489.77 489.77 30.61 0.51 2.23 1.933 116.00

.5 489.77 489.77 30.61 0.51 2.74 1.933 116.00
6 489.77 489.77 30.61 0.51 3.25 1.933 116.00
7 489.77 489.77 30.61 0.51 3.76 1.933 116.00

8 489.77 489.77 30.61 0.51 4.27 1.933 116.00
9 489.77 489.77 30.61 0.51 4.78 1.933 116.00

10 489.77 489.77 30.61 0.51 5.29 1.933 116.00
11 489.77 489.77 30.61 0.51 5.80 1.933 116.00
_ 2 489.77 489.77 30.61 0.51 6.31 1.933 116.00
13 489.77 489.77 30.61 0.51 6.82 1.933 116.00
2 4 489.77 489.77 30.61 0.51 7.33 1.933 116.00
15 489.77 489.77 30.61 0.51 7.84 1.933 116.00

16 489.77 489.77 30.61 0.51 8.35 1.933 115.99
17 489.77 489.77 30.61 0.51 1 8.86 1.933 115.99
18 489.77 489.77 30.61 0.51 9.37 _ 1.933 115.98
19 489.77 489.77 30.61 0.51 9.88 1.933 115.97
34 489.77 489.77 30.61 0.51 17.40 1.933 115.96
23 489.77 489.77 30.61 0.51 10.40 1.933 115.97
23 489.77 489.77 30.61 0.51 18.56 1.933 115.97

23 489.77 489.77 30.61 0.51 119.0 1.933 115.95
23 489.77 489.77 30.61 0.51 19.45 1.933 115.97
23 489.77 489.77 30.61 0.51 12.95 1.933 115.97
24 489.77 489.77 30.61 0.51 12.46 1.933 115.93
24 489.77 489.77 30.61 0.51 13.91 1.933 115.92

_29 489.77 489.77 30.61 0.51 14.99 1.933 115.96
30 489.77 489.77 30.61 0.51 14.48 1.933 115.96

31 489.77 489.77 30.61--0.51- 14-.01 1.933 -115.-96
_32 489.77 489.77 _ 30.61 0.51 16.52 1.933 115.96

33 489.77 489.77 30.61 0.51 17.03 1.933 115.96
34 489.77 489.77 -30.61. 0.51 17.54 1.933 115.96

35 489.77 489.77 30.61- 0.51 17.03 5 1.933 115.96
36 489.77 489.77 30.61 0.51 18.56 1.933 115.95
37 489.77 489.77 30.61 0.51 19.07 1.933 115.95
38 489.77 489.77 30.61 0.51 19.58 1.932 115.95

39 _489.77 489.77 _ 30.61 0.51 20.09 1.932 115.94
40 489.77 489.77 30.61- 0.51 20.60 1.932 -115.93
41 489.77 489.77 30.61 0.51 21..11 1.932 115.92
42 489.77 489.77 30.61 0.51 21.62 1.932 115.90
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( Gould NCN-33

Time Ampere Adjusted Amps per AmHours |Cumulative_ | Volts Actual

(mi.) Rate TAmps pos plate per pos A.HJpos. - per Battery
(16 plates) plate Discharge cell Voltage

43 489.77 489.77 30.61 0.51 22.13 1.932 115.89
44 489.77 489.77 30.61 0.51 22.64 1.932 115.89
45 489.77 489.77 30.61 0.51 23.15 1.931 115.89
46 489.77 489.77 30.61 0.51 23.66 1.931 115.88
47 489.77 489.77 30.61 0.51 24.17 1.931 115.88
48 489.77 489.77 30.61 0.51 24.68 1.931 115.88
49 489.77 489.77 30.61 0.51 25.19 1.931 115.87
50 489.77 489.77 30.61 0.51 25.70 1.931 115.87
51 489.77 489.77 30.61 0.51 26.21 1.931 115.86
52 489.77 489.77 30.61 0.51 26.72 1.931 115.85
53 489.77 489.77 30.61 0.51 27.23 1.931 115.84
54 489.77 489.77 30.61 0.51 27.74 1.930 115.82
55 489.77 489.77 30.61 0.51 28.25 1.930 115.81
56 489.77 489.77 30.61 0.51 28.76 1.930 115.80
57 489.77 489.77 30.61 0.51 29.27 1.930 115.79
58 489.77 489.77 30.61 0.51 29.78 1.930 115.78
59 489.77 489.77 30.61 0.51 30.29 1.929 115.77
60 489.77 489.77 30.61 0.51 30.80 1.929 115.76
61 269.12 269.12 16.82 0.28 31.08 1.954 117.25
62 269.12 269.12 16.82 0.28 31.36 1.954 117.25
63 269.12 269.12 16.82 0.28 31.64 1.954 117.25
64 269.12 269.12 16.82 0.28 31.92 1.954 117.25
65 269.12 269.12 16.82 0.28 32.20 1.954 117.25
66 269.12 269.12 16.82 0.28 32.48 1.954 117.25
67 269.12 269.12 16.82 0.28 32.76 1.954 117.25
68- 269.12 269.12 16.82 0.28 33.05 1.954 117.25
69 269.12 269.12 16.82 0.28 33.33 1.954 117.25
70 269.12 269.12 16.82 0.28 33.61 1.954 117.25
71 269.12 269.12 16.82 0.28 33.89 1.954 117.25
72 269.12 269.12 16.82 0.28 34.17 1.954 117.25
73 269.12 269.12 16.82 0.28 34.45 1.954 117.25
74 269.12 269.12 16.82 0.28 34.73 1.954 117.25
75 269.12 269.12 16.82 0.28 35.01 1.954 117.25
76 269.12 269.12 16.82 0.28 35.29 = 1.954 117.25
77 269.12 269.12 16.82 0.28 35.57 1.954 117.25
78 269.12 269.12 16.82 0.28 35.85 1.954 117.24
79 269.12 269.12 16.82 0.28 36.13 1.954 117.24
80 269.12 269.12 16.82 0.28 36.41 1.954 117.24
81 269.12 269.12 16.82 0.28 36.69 1.954 117.24
82 269.12 269.12 16.82 0.28 36.97 1.954 117.24
83 269.12 269.12 16.82 0.28 37.25 1.954 117.24
84 269.12 269.12 16.82 0.28 37.53 1.954 117.24

85 269.12 269.12 16.82 0.28 37.81 1.954 117.24
86 269.12 269.12 16.82 0.28 38.09 1.954 117.24
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Gould NCN-33

_ _ _ _ _ _ ~Amp _

Time Ampere Adjusted Amps per Hours Cumulative | Volts Actual
(min.) Rate Amps pos plate per pos A.HJpos. | per Battery

_ _ _ _(16 plates) plate Discharge _ cell Voltage
87 269.12 269.12 16.82 0.28 38.37 1.954 117.24
88 269.12 269.12 16.82 0.28 38.65 1.954 117.24
89 269.12 269.12 16.82 0.28 38.93 1.954 117.24
90 269.12 269.12 16.82 0.28 39.21 1.954 117.24
95 167.45 167.45 10.47 0.87 40.08 1.960 117.60

100 167.45 167.45 10.47 0.87 40.96 1.960 117.60
105 167.45 167.45 10.47 0.87 41.83 1.960 117.60
110 167.45 167.45 10.47 0.87 42.70 1.960 117.60
115 167.45 167.45 10.47 0.87 43.57 1.960 117.60
120 167.45 167.45 10.47 0.87 44.45 1.960 117.60
125 167.45 167.45 10.47 0.87 45.32 1.960 117.60
130 167.45 167.45 10.47 0.87 46.1-9 1.960 117.60
135 167.45 167.45 10.47 0.87 47.06 1.960 117.60
140 167.45 167.45 10.47 0.87 47.93 1.960 117.60
145 167.45 167.45 10.47 0.87 48.81 1.960 117.60
150 167.45 167.45 10.47 0.87 49.68 1.960 117.60
155 167.45 167.45 10.47 0.87 50.55 1.960 117.60
160 167.45 167.45 10.47 0.87 51.42 1.960 117.60
165 167.45 167.45 10.47 0.87 52.29 1.960 117.60
170 167.45 167.45 10.47 0.87 53.17 1.960 117.60
175- 167.45 167.45 10.47 0.87 54.04 1.960 117.60
180 167.45 167.45 10.47 0.87 54.91 1.960 117.60
185 167.45 167.45 10.47 0.87 55.78 1.960 117.60
190 167.45 167.45 10.47 0.87 56.66 1.960 117.60
195 167.45 167.45 10.47 0.87 57.53 1.960 117.60
200 167.45 167.45 10.47 0.87 58.40 1.960 117.60
205 167.45 167.45 10.47 0.87 59.27 1.960 117.60
210 167.45 167.45 10.47 0.87 60.14 1.960 117.60
215 167.45 167.45 10.47 0.87 61.02 1.960 117.60
220 167.45 167.45 10.47 0.87 61.89 1.960 117.60
225 167.45 167.45 10.47 0.87 62.76 1.960 117.60
230 167.45 167.45 10.47 0.87 63.63 1.960 117.60
235 167.45 167.45 10.47 0.87 64.50 1.960 117.60
238 223.61 223.61 13.98 0.70 65.20 1.956 117.34
239 223.61 223.61 13.98 0.23 65.44 1.956 117.34
240 223.61 223.61 13.98 0.23 65.674___ 1.955 117.33
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PANEL 71BCB-2A for LOCA PICK UP & DROP OUT VOLTAGES

F11111 Cornponent___ LOCA Pickup LOCA. DroutiComp, Load Load IQ.A. MPG Model No Ref. INominalT Pickupj 1 ropout MRmu argin Pcu miiuf argin DropuNo. L.D. Description Cat. LV______ ___________ Vlae oltage V[ ltage Voltage[ Acceptable Voltage I A e
A02 71ILPERDC I Emerg Lighting Panel MUIl GE 1C2800-1607 See design input 2.19 120 78 1 8 108.12 30.12 YES 106.18 88.18 YES
A03 7ILPERDC2 Emerg Lighting Panel 11/Ill GE IC2800-1607 See design input 2.19 120 78 1 8 107.08 29.08 YES 105.16 87.16 YES
A05 7ILPEADC1 Emerg Lighting Panel Il/Ill GE IC2800-1612 See design input 2.19 120 78 1 8 105.83 27.83 YES 103.94 85.94 YES
A07 7ILPESWDCI Emerg Lighting Panel 1l1Ill GE IC2800-1607 See design input 2.19 120 78 IS8 110.02 32.02 YES 108.04 90.04 YES
B06 7ILPEI Emerg Lighting Panel Il/Ill GE IC2800-1607 See design input 2.19 120 78 1 8 109.80 31.80 YES 106.03 88.03 YES
C03 71UPS-1 Uninterruptible MMG Disi Il/Ill GE 5CDI93YA8OIA800 Dwg No. 1. 15-4 120 90 90 107.41 17.41 YES 108.22 18.22 YES
DOI 3IP-7A RFPT Emerg Oil Pump Il/Ill GE 5CD256AY IEEE-946 (800% of nominal) 125 100 100 101.22 1.22 YES 105.45 5.45 YES

Il/Ill GE 1C2820-AIOOBB3J G080-0702 120 75.6 9.6 111.76 36.16 YES 111.76 102.16 YES
Il/Ill GE 1C2800-1621AM3H See design input 2.19 120 78 18 111.76 33.76 YES 111.76 93.76 YES
Il/Ill GE 1C2800-A501AB23C See design input 2.21 120 75.6 9.6 111.76 36.16 YES 111.76 102.16 YES

_______I/Ill GE 1C2820-Al00BB3J See design input 2.22 120 75.6 7.6 111.76 36.16 YES 111.76 104.20 YES
D02 94P-13 Gen Emerg Seal Oil Pump Il/Ill GE .5CD164WA803A800 IEEE-946 (80% of nominal) 120 96 96 97.55 1.55 YES 103.28 7.28 YES

Il/Ill GE IC2800-1621AM3H1 See design input 2.19 120 78 1 8 109.26 31.26 YS 173 93 E
Il/Ill G E C2 0 AI00BB3K See design input 2.2212756.609 6. 3 66 Y S0 . 0 997YE

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I/ Ill G C 8 -A 5 0 1A B 2 3C S ee d esig n n p t 2 2 1 1 07 . . 0 . 6 3 . 6Y S1 7 3 7 7 E

PANEL 71BCB-2A for SilO PICK UP & DROP OUT VOLTAGES
Comp Load 1 1 IJCornonent [ _____ Pickup SBODropout[o. 1I.D I Load Q.A.~ MFG Model No Ref. INominall Pickup IDropout IMinimumi Margin Pickup Minimun'vlargin 1 DropoutD crp on j C tL __ _ _ _ _ _ _ L_ _ _ _ _ _ _ _ _ _ _ _ _ V l ge [ Voltage Voltage Voltage jA cceptble Voltage j _ _ _ cceptable

A02 7ILPERDCl Emerg Lighting Panel 11/Ill GE IC2800-1607 See design input 2.19 120 78 1 8 109.87 31.87 YES 106.90 88.90 YES
A03 71ILPERDC2 Emerg Lighting Panel Il/Ill GE 1C2800-1607 See design input 2.19 120 78 1 8 108.81 30.81 YES 105.87 87.87 YESA05 7ILPEADCI Emerg Lighting Panel Wi/ll GE 1C2800-1612 See design input 2.19 120 78 1 8 107.54 29.54 YES 104.64 86.64 YES
A07 7ILPESWDCI Emerg Lighting Panel Il/Ill GE IC2800-1607 See design input 2.1 9 120 78 1 8 111.80 33.80 YES 108.77 90.77 YESB06 7ILPEI Emerg Lighting Panel Il/Ill GE 1C2800-1607 See design input 2.19 120 78 IS8 111.58 33.58 YES 108.56 90.56 YES
C03 71UPS-1 Uninterruptible MMG Disi Il/Ill GE 5CD193YA801A800 Dwg No. 1. 15-4 120 90 90 109.15 19.15 YES 108.60 18.60 YESDOI 3 1P-7A RFPT Emerg Oil Pump Il/Ill GE 5CD256AY IEEE-946 (800% of nominal) 125 100 100 101.14 1.14 YES 106.58 6.58 -YES

Il/Ill GE 1C2820-AIOOBB3J G080-0702 120 75.6 9.6 111.86 36.26 YES 111.86 102.26 YES
Il/Ill GE IC2800-1621AM3H See design input 2.19 120 78 is 109.15 31.15 YES 108,60 90.60 YES
Il/Ill GE 1C2800-A501AB23C See design input 2.21 120 75.6 9.6 101.14 25.54 YES 106.58 96.98 YES

______ _________I/Ill GE 1C2820-AIOOBB3J See design input 2.22 120 75.6 7.6 111.86 36.26 YES 111.86 104.30 YESD02 94P-13 Gen Emerg Seal Oil Pump Il/Ill GE 5CDI64WA803A800 1EEE-946 (80% of nominal) 120 96 96 99.13 3.13 YES 103.68 7.68 YES
11/Ill GE IC2800-1621AM3H SeedFesign input 2.19 120 78 1 8 111.03 33.03 YES 108.03 90.03 YES
Il/Ill GE 1C2820-AI00BB3K See design input 2.22 120 75.6 7.6 99.13 23.53 YES 103.68. 96.12 YES

__________________I/Ill GE IC2800-A501AB23C See design input 2.21 120 75.6 9.6 111.03 35.43 YES 108.03 98.43 YES
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PANEL 71DC-A1 for LOCA PICK UP & DROP OUT VOLTAGES

Component LOCA Pickup LOC Dropout
Compl Load Load Q.A. MFG Model No. Ref. Nominal Pickup | Dropout Minimur Margin Pickup Minimun Margin Dropout

No. I.D. Description Cat. __Voltage | Voltage | Voltge V l I Acceptablel Voltage I Acceptable
02 1IUPRN07 Unit & NSS Transf BU Pro Il/Ill GE N/A N/A T125 N7A N7A 105.85 N/A N/A 104.84 NIA N/A
05 71DTR Digital Transient Recorder 11/I1 E-Max Fast Track 11 E-Max FAX 7/10/1998 125 60 60 116.64 56.64 YES 108.52 48.52 YES
06 71RL-5 115kV Sta UV Trip Bus A Il/Ill Agastat 7012PBL A348-C008 125 100 50 106.85 6.85 YES 106.86 56.86 YES

M11/Il GE 12HEA61B235 GE GEZ-7723 (Excerpt), App. 8 125 70 70 106.85 36.85 YES 106.86 36.86 YES
12 71PCB-10052 345kV Bkr Alt. I Failure 11/ill GE NAA Special GE Fax Dated 09/30/00 125 100 25 110.28 10.28 YES 109.23 84.23 YES
14 71PCB-10042 345kV Bkr Trip Coil Il/Ill GE ATB-362-7 GE Summary of CB Equipment 8t28/7 125 70 70 95.89 25.89 YES 95.88 25.88 YES
19 71PCB-10042 345kV Bkr Alt. I Failure Hl/1Il GE NAA Special GE Fax Dated 09/30/00 125 100 25 110.28 10.28 YES 109.23 84.23 YES
21 71PCB-10052 345kV Bkr Trip Coil I_/I GE ATB-362-7 GE Summary of CB Equipment 812817 125 70 70 100.16 30.16 YES 100.15 30.15 YES

PANEL 71DC-A1 for SBO PICK UP & DROP OUT VOLTAGES

1 1 J I Component __ SBO Pickup SBO Dropout _
Compj Load Load Q.A. MFG Model No. Ref. |Nominal| Pickup | Dropout Minimu Margin Pickup Minimu Margin Dropout

No. I.D. | Description Cat. | _ _ _ _| Voltage Voltage | Voltage Volta Acceptable Voltage Acceptabl|

02 IUPRN07 Unit & NSS Transf BU Prot Il/Ill GE N/A N/A 125 N/A N/A 108.90 N/A N/A 106.85 N/A N/A
05 71DTR Digital Transient Recorder 11/Ill E-Max Fast Track If E-Max FAX 7/10/1998 125 60 60 116.67 56.67 YES 109.25 49.25 1 YES
06 7I1RL-5 ll5kV Sta UV Trip Bus A W1ill Agsa 7012PBL A348-C008 125 100 50 107.57 7.57 YES 107.91 57.91 YES

II__III 11/Ill GE 12HEA61B23 GE GEZ-7723 (Excerpt), App. 8 125 70 70 107.57 37.57 YES 107.91 37.91 YES
12 71 PCB-10052 345kV Bkr Alt. I Failure I11/11 GE NAASpecial GEFaxDated09/30/00 125 . 100 25 112.06 12.06 YES 109.96 84.96 YES
14 171PCB-10042 345kV Bkr Trip Coil 11/111 GE ATB-362-7 |GE Summary of CB Equipment 8/28/7 125 70 70 97.43 |27.43 YES 97.47 27A7 YES
19 7lPCB-I0042 345kV Bkr Alt. I Failure |Il/Il GE NAA Special IGE Fax Dated 09/30/00 125 100 1 25 1 112.06 12.06 YES 109.96 84.96 YES
21 171PCB-10052 345kV BkrTrip Coil 11/111 GE ATB-362-7 |GE Summary of CB Equipment 8/28/7 125 70 70 101.78 |31.78 YES 101.82 31.82 YES
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PANEL 71DC-A2 for LOCA PICK UP & DROP OUT VOLTAGES

I Component LOCA Pickup LOCA DropzutCompt Load Q.A. MFG Model No. Ref. Nominal| Pickup Dropout Minimunf Margin I Pickup IMinimur4 Margin Dropout INo. I.D. Description Cat. _____ I IVoltage I Voltage Voltage Voltage I I Acceptable I Voltage I I Acceptable
01 PANEL 09-15 RPS Trip Backup Scram I G CE 12HFAISIA2F GE Fax Dated 09/30/00 125 75 12.5 110.67 35.67 YES 106.45 93.95 YES

03SOV-140A I - ASCO NP8316 ASCO E-mail Dated 1/20/01 125 90 90 110.67 20.67 YES 106.45 16.45 YES
03 PANEL 09-46 Core Spray Channel A Logic I GE 12HFAIS1A2F G080-0233 125 75 12.5 116.34 41.34 YES 106.67 94.17 YES

I GE 12HMA124A2 GE Fax Dated 09/30/00 125 75 37.5 116.34 41.34 YES 106.67 69.17 YES
I GE 12HGAIIA52F G080-0213 125 75 12.5 116.34 41.34 YES 106.67 94.17 YES

04 PANEL 09-32 RHR Channel A Logic I GE 12HFAISIA2F G080-0233 125 75 12.5 i16.00 41.00 YES 106.36 93.86 YES
I GE 12HGAI IA52F G080-0213 125 75 12.5 116.00 41.00 YES 106.36 93.86 YES
I GE 12HMA124A2 GE Fax Dated 09/30/00 125 75 37.5 116.00 41.00 YES 106.36 68.86 YES
I GE CR2820 Series A GE Technical Inquiry 08/08/97 125 87.5 12.5 116.00 28.50 YES 106.36 93.86 YES
I Agastat ETR A348-0342 125 100 56.25 116.00 16.00 YES 106.36 50.11 YES
I Agastat E7OI2PH A348-C008 125 100 12.5 116.00 16.00 YES 106.36 93.86 YES

08 31SOV-12A RFPT 31 FPD-5A Trip SOV Il/Ill ASCO Cat No. 106A231 ASCO Data Form No. V-5192 AR 125 90 90 107.59 17.59 YES 103.50 13.50 YES
09 PANEL 09-30 Relay Cabinet CH A RCIC I GE 12HFA15IA2F G080-0233 125 75 12.5 116.07 41.07 YES 106.38 93.88 YES

Panel I GE 12HGAIIA52F G080-0213 125 i00 12.5 116.07 16.07 YES 106.38 93.88 YES
I GE 12HMA124A2 GE Fax Dated 09/30/00 125 75 37.5 116.07 41.07 YES 106.38 68.88 YES
I GE CR2820BSeriesA GETechnical InquiryO8/08/97 125 87.5 12.5 116.07 28.57 YES 106.38 93.88 YES

M GE IC2800-1607AD Seedesigninput2.19 125 75 18 116.07 41.07 YES 106.38 88.38 YES
. M Lambda JWS-1 50-48/A JE-01-013 125 85 85 116.07 31.07 YES 106.38 21.38 YES

10 PANEL09-04 13INV-152 I Topaz 125-GW-125-60-115 T248-049 125 101.5 101.5 115.96 14.46 YES 106.22 4.72 YES
_ 13SOV-012 HPCI & RCIC SOV's IlIII| ASCO NP8320 ASCO Bulletin N0.8320 125 90 90 110.03 20.03 YES 105.81 15.81 YESII 02-184P-3A(M) RWR MG Set A Emergency Il/Ill GE 5CD14D05A341520 IEEE-946 (80%/6 of nominal) 125 100 100 89.61 -10.39 NO 103.20 3.20 YES

Lube Oil Pump I/IAII GE I2HFA5IA42F G080-0233 125 75 12.5 109.59 34.59 YES 103.20 90.70 YES
Il/Ill Agastat 7012PBL A348-C008 125 100 50 109.59 9.59 YES 103.20 53.20 YES
IW/I| GE CRI06CatNo.SO26DE/ Samedataas for CR105 coil 125 62.5 37.5 109.59 47.09 YES 103.20 65.70 YES

14 PANEL 09-21 Steam Leak Det Sys Logic I Topaz 125-GW-125-60-115 T248-049 125 101.5 101.5 115.66 14.16 YES 105.89 4.39 YES
16 09-30(13TS-I) RCIC Valve Trip Sol M Trombetta G-206-A5-PB Terry Co. Fax No.716-596-3753 125 100 100 110.90 10.90 YES 106.68 6.68 YES

18 02-1841A(BKR) Reac Reclr NUG SetA Trip 11/111 GE 12HGAI IA52F G080-0213 125 100 12.5 110.47 10.47 YES 111.38 98.88 YES
Il/IAl GE AKF-2-25 GE Material Spec forAKI5/25 125 70 70 110.47 40.47 YES 111.38 41.38 YES

I9 71L25 600V SWGR Emer Bus 12500 I GE AK-2A-25-1 GE Material Spec for AKI5/25 125 90 70 116.53 26.53 YES 100.36 30.36 YES22 PANEL 09-45 ADS System Logic I GE I2HFA151A2F G080-0233 125 75 12.5 110.41 35.41 YES 106.21 93.71 YES
I GE 12HGAIIA52F G080-0213 125 100 12.5 110.41 10.41 YES 106.21 93.71 YES
I GE 12HMA124A2 GE Fax Dated 09/30/00 125 75 37.5 110.41 35.41 YES 106.21 68.71 YES
I Agastat ETRI4D3EC2004 A348-0342 125 100 56.25 110.41 10.41 YES 106.21 49.96 YES

0250V-71EI 02SOV-71El I Target Rock I/2SMS-S-02-1 QDR No. 35.8 125 92 92 108.07 16.07 YES 106.35 14.35 YES
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PANEL 71DC-A2 for SBO PICK UP & DROP OUT VOLTAGES
1 'omponen t BO Pick p S DrooutCompt Load Q.A. MFG Model No. Ref Nominal Pickup Dropout Minimun Margin Pickup Mini Margin Dropout

No. ID. Description Cat. I Voltage Voltage Voltage Voltage _ Acceptable Voltage Acceptable]
01 PANEL09-15 RPSTripBackupScram I GE J2HFAI5IA2F GE Fax Dated 09/30/00 125 75 12.5 112.77 37.77 YES 107.35 94.85 YES0350V-140A I ASCO NP8316 ASCO E-mail Dated 11/20/01 125 90 90 112.77 22.77 YES 107.35 17.35 YES03 PANEL 0946 Core Spray Channel A Logic I GE 12HFA15IA2F G080-0233 125 75 12.5 N/A N/A N/A N/A N/A N/AI GE 12HMA124A2 GE Fax Dated 09/30/00 125 75 37.5 N/A N/A N/A N/A N/A N/A

_I_ GE 12HGAI IA52F G080-0213 125 75 12.5 N/A N/A N/A N/A N/A N/A04 PANEL 09-32 RHR Channel A Logic I GE I2HFAI5IA2F G080-0233 125 75 12.5 N/A N/A N/A N/A N/A N/AI GE 12HGAI I A52F G080-0213 125 75 12.5 N/A N/A N/A N/A N/A N/A
I GE 12HMA124A2 GE Fax Dated 09/30/00 125 75 37.5 N/A N/A N/A N/A N/A N/A
I GE CR2820 Series A GE Technical Inquiry 08/08/97 125 87.5 12.5 N/A N/A N/A N/A N/A N/AI Agastat ETR A348-0342 125 100 56.25 N/A N/A N/A N/A N/A N/AI Agastat E7012PH A348-C008 125 100 12.5 N/A N/A N/A N/A N/A N/A08 31SOV-12A(O RFPT31FPD-5ATripSOV 11/11 ASCO CatNo. 106A231 ASCO Data Form No. V-5192 AR 125 90 90 109.64 19.64 YES 104.36 14.36 YES09 PANEL 09-30 Relay CabinetCH A RCIC I GE 12HFA15IA2F G080-0233 125 75 12.5 116.35 41.35 YES 107.28 94.78 YESPanel I GE 12HGAI IA52F G080-0213 125 75 12.5 116.35 41.35 YES 107.28 94.78 YESI GE 12HMA124A2 GE Fax Dated 09/30/00 125 75 37.5 116.35 41.35 YES 107.28 69.78 YESI GE CR2820B Series A GE Technical Inquiry 08/08/97 125 87.5 12.5 116.35 28.85 YES 107.28 94.78 YESM GE IC2800-1607AD See design input 2.19 125 75 18 116.35 41.35 YES 107.28 89.28 YES_ M Lambda JWS-I50-48/A JE-01-013 125 85 85 116.35 31.35 YES 107.28 22.28 YESI 0 PANEL09-04 13INV-152 I Topaz 125-GW-125-60- 115 T248-049 125 101.5 101.5 116.21 14.71 YES 107.12 5.62 YES I13SOV-012 HPCI & RCIC SOVs Il/Ill ASCO NP8320 ASCO Bulletin NO.8320 125 90 90 115.75 25.75 YES 108.77 18.77 YESII 02-184P-3A(M) RWR MG Set A Emergency TIN GE 5CD14D05A341520 IEEE-946 (80% of nominal) 125 100 100 89.46 -10.54 NO 103.38 3.38 YESLube Oil Pump Il/Ill GE 12HFASIA42F G080-0233 125 75 12.5 108.06 33.06 YES 107.74 95.24 YESIIlI Agastat 7012PBL A348-C008 125 100 50 108.06 8.06 YES 107.74 57.74 YESCl/Ill GE CR106 Coil SO26DEA Same data as for CRI05 coil 125 62.5 37.5 108.06 45.56 YES 107.74 70.24 YES14 PANEL 09-21 Steam Leak Det Sys Logic I Topaz 12S-GW-125-60-115 T248-049 125 101.5 101.5 115.95 14.45 YES 106.79 5.29 YES16 09-30 (I3TS-I) RCIC Valve Trip Sol M Trombetta 0-206-A5-PB Terry Co. Fax No.716-596-3753 125 100 100 111.39 11.39 YES 113.62 13.62 YESI8 02-1841A(BKR) ReacRecrrWG SetA Trip I C/Il GE 12HGAI IA52F G080-0213 125 100 12.5 109.30 9.30 YES 109.30 96.80 YES____/ GE AKF-2-25 GE Material Spec for AK 15/25 125 70 70 109.30 39.30 YES 109.30 39.30 YES19 71L25 600V SWGR Emer Bus 1250 GE AK-2A-25-1 GE Material Spec for AK15/25 125 90 70 113.19 23.19 YES N/A N/A N/A22 PANEL 09-45 ADS System Logic I GE 12HFAISIA2F G080-0233 125 75 12.5 N/A N/A N/A N/A N/A N/AI GE 12HGAI IA52F G080-0213 125 100 12.5 N/A N/A N/A N/A N/A N/AI GE 12HMA124A2 GE Fax Dated 09/30/00 125 75 37.5 N/A N/A N/A N/A N/A N/AI Agastat EIR4D3EC2004 A348-0342 125 100 56.25 N/A N/A N/A N/A N/A N/A02SOV-71KI 02SOV-71K1 I Target Rock I/2SMS-S-02-1 QDR No. 35.8 125 92 92 104.08 12.08 YES 104.41 12.41 YES_ 02SOV-71LI 02SOV-71LI I Target Rock I/2SMS-S-02-1 QDR No. 35.8 125 92 92 103.91 11.91 YES 104.24 12.24 YES
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PANEL 71DC-A3 for LOCA PICK UP & DROP OUT VOLTAGES

F ompt
No. I I.D.

Load Q.~MFG Model No.
Description Ct

Wornnonent I LOCA Pickut) I LOCA DronoutI~omonet I LOCAPicup LOC Drnou r I* 4 * I
Ref.

- Nominal Pickup Dropout Minimum Margin Pickup Minimun Margin Dropout
IVoltage I Voltage I Voltage I Voltage I I ICetal I Votgd I Icetal

-01 09-ECCSI-EP SRV Cob I Lambda JWS300-24 MI1-97-070 125 lOS lOS 110.41 5.41 YES 106.44 1.44 YES06 IESWA04 ESW Lockout Matrix I GE CR28I1A212J TeleconwithGEDatedO6IlOI97 125 78.75 43.75 109.72 30.97 YES 107.11 63.36 YES
______ GE 12H1FA154E221- G080-1269 125 76.25 76.25 109.72 33.47 YES 107.11 30.86 YES

07 09AR-6A Standby Gas Treat Cont A I GE CR2810 Telecon withGE Dated 11123194 125 106.25 75 108.38 2.13 YES 106.62 31.62 YES
I S &D 219XXF102 S440-C016 125 100 100 108.38 8.38 YES 106.62 6.62 YES

I______I Agastat IE7014PF A348-COO8 125 100 1 12.5 108.38 8.38 YES 106.62 94.12 YES
09 94EHC Main Turbine EHC Panel 11/1l C.P.ClarejHGSM51 II IVO www.srddevices.com 125 19 19 110.08 191.08 YES 106.18 87.18 YES

__________1/lfl Asco I 106S 141 Asco, E-Mail 4/26/2002 125 90 90 110.08 20.08 YES 106.18 16.18 YES
I10 94-ITEHN05 Main Turb.Master Trip Il/Ill GE ICR2810 Telecon with GE Dated II /23/94 125 106.25 75 110.74 4.49 YES 107.19 32.19 YES
13 38M0V-VBI Cond Vac Bkr Valve Il/Il Peerless ICZ26755 IEEE-946 (80%/ of nominal) 125 100 100 N/A N/A N/A N/A N/A N/A

Cond Vac Bkr Valve Cntl fin/ GE CRI09 Used data for CR 105 Contactor 125 62.5 37.5 N/A N/A N/A N/A N/A N/A
20 IPanel HOI 4160V SWGR Bus 10100 lI/Il GE MC-4.76 JDED-00-0290 10/04/00 125 70 70 117.22 47.22 YES 105.28 35.28 YES
22 Panel H103 4160V SWGR Bus 10300 11/l GE MC-4.76 JDED-00-0290 10/04/00 125 70 70 1 17.22 47.22 YES 97.16 27.16 YES24 Panel H107 4160V SWGRBu100 IlI GE MC-4.76 JDED-00-0290 10/04/00 125 70 70 117.18 47.18 YES 99.70 29.70 YES

PANEL 71DC-A3 for SilO PICK UP & DROP OUT VOLTAGES[ ~ I111j Component __ _SB0 Pickup j SBO Drooutcompt Load QJMFG Model No. Ref. Nominal rPickup jDropout~ Minimum~ Margin Pickup ~Minimunr4Margin I Dropout
No.j I l.D. j Description jCt j_____ __ __________jVoltage LVoltage Voltage Volae ____ Acceptable [Voltage I I___ Acceptable
Ol 09-ECCSI-EP SRV Cab I Lambda JWS300-24 MI1-97-070 125 lOS 105 I116.09 11.09 YES 106.55 1.55 YES

06 IESWAO4 ESW Lockout Matrix I GE ICR281 lA212J Telecon with GE Dated 06/10/97 125 78.75 43.75 111.79 33.04 YES 107.68 63.93 YES
______I GE 12HFA154E221- G080-1269 125 76.25 76.25 111.79 35.54 YES 107.68 31.43 YES

07 09AR-6A Standby Gas Treat Cont A I GE CR2810 Telecon with GE Dated 1 1/23/94 125 106.25 75 110.24 3.99 YES 107.18 32.18 YES
I S&D, 219XXF102 S440-C016 125 100 100 110.24 10.24 YES 107.18 7.18 YES

______I Agastat E7014PF A348-C008 125 100 12.5 1110.24 10.24 YES 107.18 94.68 YES
09 194EHC Main Turbine EHC Panel Il/Ill C.P.Clare HGSM511 I I VO www.srddevices.com 125 19 19 Ill.96 92.96 YES 106.74 87.74 YES

______I/Il1 Asco I 106S 141 Asco E-Mail 4/26/2002 125 90 90 Ill.96 21.96 YES 106.74 16.74 YES
1094-ITEI{N05 Main Turb.Master Trip Il/Il1 GE CR810 Telecon with GE Dated 11123/94 125 106.25 75 112.64 6.39 YES 107.76 32.76 YES

13 38M0V-VBI Cond Vac Bkr Valve 11/Il1 Peerless ICZ26755 IEEE-946 (80%/ of nominal) 125 100 100 86.59 -13.41 NO 103.90 3.90 YES
______Cond Vac Bkr Valve Cntl Il/Ill GE ICR109 Used data for CR105 Contactor 125 162.5 137.5 86.59 24.09 1 YES 186.59 149.09 YES

20 Panel 1101 4160V SWGR Bus 10100 11/Il1 GE MC-476 JDED-00-0290 10/04/0 125 70 70 111.05 41.05 YES 103.93 33.93 YES
22 Panel 1103 4160V SWGR Bus 10300 Wl/l GE MC-4.76 JDED-00-0290 10/04/00 125 70 70 111.64 41.64 YES 99.17 2.17 YES24 Panel HO? 4160V SWGR Bus 10700 IlIl G MC-4.76 JDED-00-0290 10/04/00 125 70 70 111.69 41.69 YES 100.22 30.22 YES"
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PANEL 71DC-A4 for LOCA PICK UP & DROP OUT VOLTAGESFL-CAI___Crn netc pIL OCA Dropout"ompt Load Q.A. MFG Model No. Ref. NominallPcu Dropout Minimuml Margin I Pickup Miim Margin Dmopout
No. _ID. Description ICat. _____ _________I____________Voltag VlVolta ole a eVoltatabl Voltage jAcceptable~
02 93FPAC Force Paralleling Cntl Pnl _______ _________ __

TBRXI Start Tie Brk Control I SQ.1D KPD.13 Class 8501 S345-C006 & App. 8 130 97.5 50 107.12 9.62 YES 102.43 52.43 YES
TBRX2 Start Tie Brk Permissive I SQ.JD KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 107.12 9.62 YES 102.43 52.43 YES
TD8M EDG A & C Force Parallel I Agastat E7014PC A34S-C008 125 100 12.5 107.00 7.00 YES 102.42 89.92 YES
VSRXl EDG, A Start Field Flashing I - SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 108.07 10.57 YES 102.44 52.44 YES
VSRX2 EDO C Start Field Flashing I SQ.ID KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 108.07 10.57 YES 102.44 52.44 YES

CRF EDG A & C Field Flashing I SQ.1D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 108.05 10.55 YES 102.91 52.91 YES
TD9M EDO A & C Force Parallel I Agastat E7014PC A348-COOS 125 100 12.5 108.05 8.05 YES 102.44 89.94 YES
TD9X EDO A & C Force Parallel I GE CR281IICoil 22D135G64I Telecon with GE Dated 6/10/97 120 75.6 43.75 106.46 30.86 YES 102.44 58.69 YES

04 94GEN-EX 14 ITC Triping Solenoid It/Ill1 GE I CR9500A2041B13A JE-MAIL frm GE 07/10/2000 j 125 N/A N/A 103.88 N/A N/A 95.56 N/A[ N/A
08 Panel H05 14160V Emnerg Bus Close I t GE MC-4.76 JDED-00-0290 10/04/00 J125 j 70 70 97.49 j27.49 YES N/A N/A J N/A

14160V Emerg Bus Trp__j GO E j MC-4.76 JDED-00-0290 10/04/00_j 125 J 70 70 97.49 j27.49 YES N/A N/A N/A
it 93ECP-A ~EDO "A"Ctrl & Ann -===--________ _- -- - a - - - aa--

KI Auto Start I GE CR28II Coi122DI35G64l TeleconwithGEDated6/10/97 125 78.75 43.75 103.33 24.58 YES 93.35 49.60 YES
TBR Tie Brk I SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 104.91 7.41 YES 100.92 50.92 YES
TID6 Engine Start Interlock I Agastat E7012PD A348-COOS 125 100 12.5 104.91 4.91 YES 100.92 88:42 YES
TD7 Engine Start Raw Wtr I Agastat E7012PD A348.C00S 125 too 12.5 104.91 4.91 YES 100.92 88.42 YES
K4 Loss of Gen Field I SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 105.94 8.44 YES 100.92 50.92 YES

FFR Field Flash I GE CR28lI Coil 22D135G44I See attached'Telecon 6/10/97 120 75.6- 43.75 105.50 29.90 YES 100.86 57.11 YES
VSR Volt Speed I SQ.D KPD- 3 Class 8501 S345-C006 &App. 8 130 97.5 50 105.94 8.44 YES 100.92 50.92 YES
TD5 Diesel Fail to Start - I- Agastat E7014PC A348-COOS 125 100 12.5 109.91 9.91 YES 93.79 81.29 YES

SOV-IA Air Start Right Solenoid I Graham White 712-01IS (SOV) See MOD DI-98-020 12S 90 90 109.89 19.89 YES 93.77 3.77 YES
SOV-2A Air Start Left Solenoid I Graham White 712-015 (SOY) See MOD DI-98-020 125 90 90 109.89 19.89 YES 93.78 3.78 YES

K2 Gov. Booster Pump Relay I GE CR105 Coil I5D21G26 Telecon with GE Dated 4/I18/97 125 62.5 37.5 109.91 47.41 YES 93.79 56.29 YES
ESP40 40 RPM Speed Relay -I - GE ICR2811lCoil 22DI35G441 Telecon with GE Dated 6/10/97 125 78.75 43.75 96.61 17.86 YES 93.79 .50.04 YES

ESP200 200 RPM Speed Relay I GE CR281I Coil 22D135G441 Telecon with GE Dated 6/10/97 125 78.75 43.75 101.81 23.06 YES 100.92 57.17 YES
ESP400 400 RPM Speed Relay I GE CR2811 CoiI22DI35G44I TeleconwithGEDated6/10/97 125 78.75 43.75 105.94 27.19 YES 100.92 57.17 YES

C2 Fuel Oil Prime Pump Relay I GE CRIOSCoiI 15D21026 TeleconwithGEDated4/18/97 125 62.5 37.5 109.91 47.41 YES 93.79 56.29 YES
TDIO Loss of Field I Agastat E7012PD A348-C008 125 100 12.5 106.59 6.59 YES 106.13 93.63 YES

TI Gov. Solenoid TID I Agastat E7022PK A348-C008 125 100 12.5 106.59 6.59 YES 93.79 81.29 YES
93GS5-A EDO 'A' Gov Booster PUMP I Caner GC684 IEEE-946 (80% of nominal) I IS 92 92 95.40 3.40 YES 101.26 9.26 YES

93-A EDO "A" Fuel oil pump I Reliance 502674-JW IEEE.946.(800% of nominal) 120 96 96 97.01 1.01 YES 100.73 4.73 YES
ES Speed Switch I ych-Srt ESSB-4AT M494-0254 100-140 90 90 101.81 11.81 YES 100.91 10.91 YE
6- High rirculating Cuet I gsa E7012PD A348-COOS 125 100 12.5 106.13 6.13 YES 100.92 88.42 YE

93EGP-A Gen "A" Cont Panel - =______________ _________________- - -

Field Flash EDGO'Al Field Flash I as er Eectricj SBHV E-mail from Brad Abernathy 6/27 125 J 90 90 101.89 I1 89 YES 1101.89 11.89 YESIjK2NVR Auto Field Flash I W MD120 Instruction Leaflet 15-800-M I S 92 92 107.96 15.96 YES 101.89 9.89 YES
TDVR Field Shutdown I Agastat J E7012PC A348-COOS 125 -~100 12.5 107.96 7,96 YES J101.89 89.39 YES
P/S-A P/S for EG-M Control I Lambda JWS-150-48/A EC JE-00-1 15 110-3701 85 85 11l6.93 31.93 YES I93.56 8.56 YES
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PANEL 71DC-A4 for LOCA PICK UP & DROP OUT VOLTAGES (cont'd)

Ii . Corn nentOCA Pickup I OCA Dropout"omp t Load Q.A. MFG Model No. Ref. Nominal Pickup Dropout Minimun Margin Pickup Miniu Margin Dropout
No Description Cat Volta e Voltage Voltage Acceptable Voltage Acceptable

IS J.D -2sa&6-P ~-i Cat. - -- - - Voag_
12 19ECP-tr FfC. AC Ct"l & Ann

KI Auto Start I GE CR28IICoiI22DI35G641 TeleconwithGEDated6/10/97 125 78.75 43.75 103.42 24.67 YES 94.90 51.15 YES
TBR Tie Brk I SQ.D KPD- 13 Class 8501 S345-C006 & App. 8 130 97.5 50 105.29 7.79 YES 101.23 51.23 YES
TD6 Engine Start Interlock I Agastat E7012PD A348-COOS 125 100 12.5 105.29 5.29 YES 101.23 88.73 YES
TD7 Engine Start Raw Wtr I Agastat E7012PD A34S-COOS 125 100 12.5 105.29 5.29 YES 101.23 88.73 YES
K4 Loss of Gen Field I SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 105.95 8.45 YES 101.23 51.23 YES

FFR Field Flash I GE CR2811 Coil 22D135G441 Telecon with GE Dated 6/10/97 125 75.6 43.75 105.95 30.35 YES 101.18 57.43 YES
VSR Volt Speed I SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 106.31 8.81 YES 101.23 51.23 YES
TD5 Diesel Fail to Start I Agastat E7014PC A348-C008 125 100 12.5 105.29 5.29 YES 95.35 82.85 YES

|SOV-IA Air Start Right Solenoid I Graham Whia 712-015 (SOV) See MOD Di -98-020 125 90 90 110.10 20.10 YES 95.33 5.33 YES
SOV-2A Air Start Left Solenoid I Graham White 712-015 (SOV) See MOD DI-98-020 125 90 90 109.89 19.89 YES 95.34 5.34 YES

K2 Gov. Booster Pump Relay I GE CRI05CoilI 15D21G26 Telecon with GE Dated 4/18/97 125 62.5 37.5 110.13 47.63 YES 95.35 57.85 YES
ESP40 40 RPM Speed Relay I GE CR2811 Coil 22D135G441 Telecon with GE Dated 6/10/97 125 78.75 43.75 98.28 19.53 YES 95.35 51.60 YES
ESP200 200 RPM Speed Relay I GE CR2811 Coil 22D135G441 Telecon with GE Dated 6/10/97 125 78.75 43.75 98.82 20.07 YES lO1:.23 57.48 YES
ESP400 400 RPM Speed Relay I GE CR2811 Coil 22D135G441 Telecon with GE Dated 6/10/97 125 78.75 43.75 98.82 20.07 YES 101.23 57.48 YES

C2 Fuel Oil Prime Pump Relay I GE CRI05 Coil 15D21G26 Telecon with GE Dated 4/18/97 125 62.5 37.5 110.13 47.63 YES 95.35 57.85 YES
TDIO Loss of Field _I Agastat E7012PD A348-COOS 125 100 12.5 105.29 5.29 YES 106.48 93.98 YES
TDI Gov. Solenoid TD I Agastat E7022PK A34S-COOS 125 100 12.5 105.29 5.29 YES 95.35 82.85 YES

93GS-5C EDG "C" Gov Booster Pump I Carter GC684 IEEE-946 (800/ of nominal) 115 92 92 96.98 4.98 YES 102.02 N/A N/A
93P-4C EDG 'C" Fuel Oil Pump I Reliance 502674-JW IEEE-946 (80%/6 of nominal) 120 96 96 98.62 2.62 YES 101.04 N/A N/A

ESS Speed Switch I Synchro-Start ESSB-4AT Technical Manual M494-0254 100-140 90 90 102.57 12.57 YES 101.22 11.22 YES
62- High Circulating Current I asat E7012PD A348-C008 125 100 12.5 106.48 6.48 YES 101.23 88.73 YES

93EGP-C Gen "C" Cont Panel
Field Flash EDG "C" Field Flash I Basler Electric SBHV LE-mail from Brad Abernathy 6/27 125 90 90 102.48 12.48 YES 102.48 12.48 YES

K2iVR Auto Field Flash I W MD120 Instruction Leaflet 15-800-M 115 92 92 107.96 15.96 YES 102.48 10.48 _ YES
TDVR Field Shutdown I Agastat E7012PC A34S-COOS 125 100 12.5 107.96 7.96 YES 102.48 89.98 | YES
PIR.C IP/q for EG-M Control I I I Lambda I JWS-150-48/A _| ECJE-00115 1 110-3701 85 1 85 1 116.95 1 31.95 1 YES I 95.13 1 10.13 1 YES II- .L, = - = - " -- - - - = = " -
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PANEL 71DC-A4 for SBO PICK UP & DROP OUT VOLTAGES

1Cornponent LOCA ickupLC Dr ot
.ompt Load Q.A. MFG Model No. Ref. Nominal Pickup Dropout Minim ur Margin Pickup Mim Margin DropoutI
No. I.D. DeLscrip-tion ___ cat. ____ _________ __ _________ VlaeVoltage Voltage Voltag Acceptable Voltage Aepable
02 93FPAC Force Paralleling Cntl Pnl -- ___ _____- - = -- - - - ----

TBR.XI Start Tie Brk Control I SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 104.80 7.30 YES 103.56 53.56 YES
TBR.X2 Start Tie Brk Permissive I SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 104.80 7.30 YES 103.56 53.56 YES
TD8M EDG A &C Force Parallel I Agastat E7014PC A348-C008 125 100 12.5 104.80 4.80 YES 103.56 91.06 YES
VSRXI -EDG A Start Field Flashing -I - SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 104.80 7.30 YES 103.56 53.56 YES
VSRX2 EDO C Start Field Flashing I SQ.D I KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 104.80 7.30 1 YES 103.56 53.56 YES

CRF EDO A & C Field Flashing -I SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 104.80 7.30 YES 103.56 53.56 YES
TD9M EDG A &CForce Parallel I Agastat E7014PC A348-C008 125 100- 12.5 104.80 4.80 YES 103.56 91.06 YES
TD9X EDO A & C Force Parallel I GE CR281I Coil 22DI35G641 Telecon with GE Dated 6/10/97 125 78.75 43.75 104.80 26.05 YES 103.56 59.81 YES

04 94GEN-EX 4 ITC Triping Solenoid Ill/Itt GE J CR9500A204BI3A E-MAIL from GE 07/10/2000 125 N/A j N/A 105.83 N/A [ N/A 97.08[ N/A N/A
08 Panel HO5 14160V Emerg Bus Close I I GE MC-4.76 JDED-00-0290 10/04/00 125 70 j 70 113.48 43.48 YES N/A j N/A N/A

14160V Emerg Bus Trip I] GE J MC-4.76 j -J--DED00290 10/04/00 125 70 j 70 113.48 43.48 YES N/A N/A N/
II 93ECP-A EDG *A' Ctrl & Ann -

KI Auto Start I GE CR281ICo Di2DI5G4 Te econ witG ae6/0 125 78714.5 1 090 32.15 YES 96.07 52.32 YES
TBR Tie Mr I - SQ.D KPD-l3 Class 8501 S345-C006 & App. 8 130 97.5 50 110O 90 13.40 YES 96.07 46.07 YES
TD6 Engine Start Interlock -I - Agastat E7012PD A348-C008 125 100 12.5 110.90 10.90 YES 96.07 83.57 YES
TD7 Engine Start Raw Wtr -I - Agastat E7012PD A348-C08 125 100 12.5 I l0.90 10.90 YES 96.07 83.57 YES
K4 Loss of Gen Field I SQ.D KPD.13 Class 8501 S345-C006 & App. 8 130 97.5 50 110.90 13.40 YES 96.07 46.07 YES
FFR Field Flash I GE CR28lI Coil 22Di35G44I Telecon with GE Dated 6/10/97 125 78.75 43.75 110.90 32.15 YES 96.07 52.32 YES
VSR Volt Speed -I - SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 110.90 1 3.40 YES 96.07 46.07 YES
TDS Diesel Fail to Start I Agastat E7014PC A348-C008 125 100 12.5 110.90 10.90 YES 96.07 83.57 YE

SOV-IA Air Start Right Solenoid I Graham White 712-01 5 (SOV) See MOD DI -98-020 125 90 90 110.90 20.90 YES 96.07 6.07 YES
SOV-2A, Air Stant Left Solenoid I Graham White 712-015 (SOV) See MOD DI -98-020 125 90 90 11l0.90 20.90 YES 96.07 6.07 YES

K2 Gov, Booster Pump Relay I GE CRIOSCoilI 5D21G26 Telecon with GE Dated 4/18/97 125 62.5 37.5 110.90 48.40 YES 96.07 58.57 YES
ESP40 40 RPM Speed Relay I GE CR2811 Coil 22Dl350441 Telecon with GE Dated 6/10/97 125 78.75 43.75 110.90 32.15 YES 96.07 52.32 YES

ESP200 200 RPM Speed Relay -I - GE CR2811I Coil 22D135G441 Telecon with GE Dated 6/10/97 125 78.75 43.75 110.90 32.15 YES 96.07 52.32 YES
ESP400 400 RPM Speed Relay I GE CR2811 Coil 22DI35G441 Telecon with GE Dated 6/I0/97 125 78.75 43.75 110.90 32.15 YES 96.07 52.32 YES

C2 Fuel Oil Prime Pump Relay -I GE CR105 Coil I5D21G26 Telecon with GE Dated 4/I18/97. 125 62.5 37.5 1 10.90 48.40 YES 96.07 58.57 YES
TDIO Loss of Field I Agastat E7012PD A348-COOS 125 100 12.5 110.90 l0.90 YES 96.07 83.57 YES
TDI Gov. Solenoid TD I Agastat E7022PK A348-COO8 125 1100 12.5 110.90 l0.90 YES 96.07 83.57 YES

93GS5- EDGO'A' Gov Booster Pump I Carter GC684 IEEE-946 (80%of nominal) 115 92 92 100.l8 8.18 YES 109.15 17.15 YES
93P-4A EDO 'Al Fuel oil pump I Reince 502674-JW IEEE-946 (80% of nominal) 120 96 96 96.62 0.62 YES l0l.89 5.89 YES

ESS Spe Switch I Snchro-Start ESSB-4AT M494-0254 100-714-0 90 90 110.90-- 20.90 YES 96.07 6.07 YES
62. High Circulating Current I AattE7012PD A348-C008 125 100 12.5 110.90 110.90 1 YES 96.07 83.57 YE

93EGP-A Gen "Al Cont Panel -___ __ ___

Fied lah DG"A'FildFlshI Basler Electric- SBHV E-mail from Brad Abernathy 6/27' 125 _I 90 - 90 -103 1 _2.3 -E 1.1 03 E
K2/VR Auto Field Flash I W MD120 Instruction Leaflet 15-800-M I IS 92 92 110.31 18.31 YES 110.31 18.3i ____

TDVR IField Shutdown I _- gsa E7012PC A348-CO0S 125 100 12.5 11. 1l0.31 Y ES 110.31 9.8 _____YES

P/S-A P/S for EG-M Control I Lambda JWS-lI 50-48/A EC AE0- IS 110-3701- 85 85 11.4 32.04 1 YES 95.85 I 0.85 E
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PANEL 71DC-A5 for LOCA PICK UP & DROP OUT VOLTAGES

[ 1 Rent LOCA Pickup I OADropoutRop Q.. FMoeEo Nominal Pickup Dropout Minimurn Margin Pickup Minimum Margin rpuI.No. I.D. Decitoa n .Cat.j Voltage__ ____________ Voltage Vot JVoltage Acceptable Voltage Acceptable

01 09-95 ECCS Cab Power I Datametric 147D8661P1 G080-0166 125 105 105.00 113.46 8.46 1 YES 105.79 0.79 YES
02 06-INV-IA Feedwater Inverter A M Topaz N250-GWR-125-60 T248-0049 125 101.5 101.5 113.37 11.87 YES 105.69 4.19 YES
05 09.32 HPCI Inboard Isol Valve I GE 12HGA1 IA52F 0080-0213 125 75 12.5 114.37 39.37 YES 106.78 94.28 YES

GE 12HFAI5IA2F G080-0233 125 75 12.5 114.37 39.37 YES 106.78 94.28 -YES

I GE 12HMA124A9 GE Fax Dated 09/30/00 125 75 37.5 114.37 39.37 YES 106.78 69.28 YES
07 OAI2 Alternate Rod Insertion Sys. -M Agastat EGPDO03 A348-0342 125 100 56.25 113.20 13.20 YES 105.68 49.43 YES

M W ARD660S Fax from Westinghouse 8/26/97 120 96 1 2 113.20 17.20 YES 105.68 93.68 YES
__________________ M Agastat ETR14D3CO03 A348-0342 125 100 56.25 113.20 13.20 YES 105.68 49.43 YES

03SOV-201 ____________ M Valcor V70900 Dwg No. 7.68-66 125 90 90 105.05 15.05 YES 103.08 13.08 YES
09 27MAP Panel 23E/S-200A I Foxborm N-2ARPS05-A6-BB4 Mod. F I-89-158 125 104 104 112.91 8.91 YES 105.20 1.20 YESIS 7IN-A 127MAP PniIlnstlINV Loads II HDR.Power STI-03-1 Dwg No. 1.49-160 125 - 0.5 1.5 111.90 10.40 YES 104.11 2.61 YES

PANEL 71DC-A5 for SilO PICK UP & DROP OUT VOLTAGES

[ I11Cornonent _____ Pickup Sf30 Dropout
Comptj Load Q.A. MFG Model No. Ref. Nominal Pickup Dropout Mini mum Margin Pickup Minimum Margin Dropout

No. I.D. Descrpio Cat.I Voltage_______ __________ j___ Voltage Voltg I ~ p e VotgejAcetal
01 109-95 ECCS Cab Power I Datametric 147D8661P1 G080-0166 125 lOS 105.00 114.10 9.10 YES 107.25 2.25 YES
02 106-INIV-IA FeedwaterlInverter A M Topaz N250-GWR-125-60 T248-009 125 101.5 101.5 114.01 12.51 YES 107.15 5.65 YES
05 109-32 HPCI Inboard Isol Valve I GE 12HGAlI A52F G080-0213 125 75 12.5 115.01 40.01 YES 108.22 95.72 YES

GE 12HFAISIA2F G080-0233 125 75 12.5 115.01 40.01 YES 108.22 95.72 YES
I GE 12H1MA124A9 GE Fax Dated 09/30/00 125 75 37.5 115.01 40.01 YES 108.22 70.72 YES

07 09ARI-2 Alternate Rod Insertion Sys. M Agastat EGPDO03 A348-342 125 100 56.25 107.78 7.78 YES 107.68 51.43 YES
M W ARD660S Fax from Westinghouse 8/26/97 120 96 12 107.78 11.78 YES 107.68 95.68 YES
M Agastat ETRI41D3ICO3 A348-0342 125 100 56.25 107.78 7.78 YES 107.68 51.43 YES

030-0 __________ M VacrV70900 Dwg No. 7.68-66 125 90 90 105.12 15.12 YES 105.02 15.02 YES
09 127MAP Panel 23E/S-200A I Fobr N-2ARPSOS-A6-13B4 Mod. FI-89-158 125 104 104 113.56 9.56 YES 106.67 2.67 YES

IIS 1711WV-A 127MAP Pni-Inst INV Loads II HDR.Power STI-03-1 Dwg No. 1.49-160 125 101.5 101.5 112.54 11.04 YES- 105.59 4.09 , YES
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BUS 7IBMCC-1 for LOCA PICK UP & DROP OUT VOLTAGES

I l J l Component LOCA Pickup LOCA Dropout
ComptLoad Q.A. MFG Model No. Ref. Nominal ckup Dropout Minimum Margin Pickup Minimum, Margin Dropout

No. I.D. Description Cat. Voltage Voltage Voltage Voltage Acceptable Voltage I I Acceptable

OAI 13MOV-16 RCIC Steam Outboard I Ancor W8822741 JAF-CALC-RCIC-03074 125 94.50 94.50 96.63 2.13 YES 108.71 14.21 YES
Iso Vlv I GE IC2800A1607D3G See design input 2.19 120 75 18.00 106.34 31.34 YES 106.34 88.34 YES

(Close) I GE IC2800A1607F3J See design input 2.19 120 75 18.00 106.34 31.34 YES 106.34 88.34 YES
I GE 1C2820A200A3F E-MAIL from GE 09/05/00 120 72 8.4 106.34 34.34 YES 106.34 97.94 YES

OB2 13MOV-21 RCIC Pmp Disch I Velan B12-2A5PS-2TS JAF-CALC-RCIC-01955 125 92.77 92.77 93.44 0.68 YES 101.52 8.75 YES
Isol VA I GE IC2800A1607D3G See design input 2.19 120 75 18.00 106.25 31.25 YES 104.08 86.08 YES

(Open) I GE IC2800A1607F3H See design input 2.19 120 75 18.00 106.25 31.25 YES 104.08 86.08 YES
I GE lC2820A200A3F E-MAIL from GE 09/05/00 120 72 8.4 106.25 34.25 YES 104.08 95.68 YES

RCIC Pmp Disch I Velan B12-2A5PS-2TS JAF-CALC-RCIC-01955 125 92.77 92.77 94.19 1.42 YES 108.04 15.27 YES
Isol VA I GE IC2800A1607D3G See design input 2.19 120 75 18.00 107.10 32.10 YES 110.36 92.36 YES

(Close) I GE IC2800A1607F3J See design input 2.19 120 75 18.00 107.10 32.10 YES 110.36 92.36 YES
I GE 1C2820A200A3F E-MAIL from GE 09/05/00 120 72 8.4 107.10 35.10 YES 110.36 101.96 YES

OCI 13MOV-27 RCIC Min Flow I Velan W2-2A74-2TS JAF-CALC-RCIC-03187 125 89.69 89.69 95.19 5.51 YES 105.96 16.27 YES
Bypass I GE IC2800A1607D3G See design input 2.19 120 75 18.00 101.98 26.98 YES 105.79 87.79 YES

(Open) I GE IC2800A1607F3H See design input 2.19 120 75 18.00 101.98 26.98 YES 105.79 87.79 YES
I GE IC2820A200A3F E-MAIL from GE 09/05/00 120 72 8.4 101.98 29.98 YES 105.79 97.39 YES

RCIC Min Flow I Velan W2-2A74-2TS JAF-CALC-RCIC-03187 125 89.69 89.69 99.00 9.32 YES 107.15 17.46 YES
Isol VA I GE 1C2800A1607D3G See design input 2.19 120 75 18.00 106.06 31.06 YES 106.92 88.92 . YES

(Close) I GE IC2800A1607F3J See design input 2.19 120 75 18.00 106.06 31.06 YES 106.92 88.92 YES
I GE 1C2820A200A3F E-MAIL from GE 09/05/00 120 72 8.4 106.06 34.06 YES 106.92 98.52 YES

OEI 13P-3 RCIC Gland Seal Vac M Contin. D225X IEEE-946 (80% of nominal) 125 100 100 104.08 4.08 YES 101.48 1.48 YES
Pump M GE IC2800A1607F3J See design input 2.19 120 75 18.00 107.89 32.89 YES 103.10 85.10 YES

_ M GE IC280OA501AB23C E-MAIL from GE 12/19/01 120 75.6 9.60 107.89 32.29 YES 103.10 93.50 YES
OE2 13P-4 RCIC Gland Seal Cond M GE 5CD1462A900001 IEEE-946 (80% of nominal) 125 100 100 100.89 0.89 YES 104.69 4.69 YES

Pump M GE 1C2800A1607F3J See design input 2.19 120 75 18.00 104.33 29.33 YES 103.05 85.05 YES
M GE IC280OA501AB23C E-MAIL from GE 12/19/01 120 75.6 9.60 104.33 28.73 YES 103.05 93.45 YES

Notes:

1) Minimum motor terminal voltage for 13MOV. 16 (94.49 VDC or 75.59% rated) was obtaned from JAF-CALC-RCIC-03074 Rev. 0
2) Minimum motor terminal voltage for 13MOV- 21 (92.76 VDC or 74.21% rated) was obtaned from JAF-CALC-RCIC-01955 Rev. 2
3) Minimum motor terminal voltage for 13MOV- 27 (89.69 VDC or 71.74% rated) was obtaned from JAF-CALC-RCIC-03187 Rev. 0
4) Minimum motor terminal voltage for 13MOV- 30 (98.12 VDC or 78.5% rated) was obtaned from JAF-CALC-RCIC-03195 Rev. 0
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BUS 71BMCC-1 for SBO PICK UP & DROP OUT VOLTAGES

Component SBO Pickup SBO Dropout
Compt Load Q.A. MFG Model No. Ref. Nominal Pickup Dropout Minimum Margin Pickup Minimum Margin Dropout

No. I.D. Description Cat. Voltage Voltage Voltage Voltage | _| Accep table tableI

OB2 13MOV-21 RCIC Pmp Disch I Velan B12-2A5PS-2TS JAF-CALC-RCIC-01955 125 92.77 92.77 97.81 5.05 YES 103.92 11.16 YES

Isol VA I GE IC2800A1607D3G See design input 2.19 120 75 18.00 111.22 36.22 YES 106.40 88.40 YES
(Open) I GE IC2800A1607F3H See design input 2.19 120 75 18.00 111.22 36.22 YES 106.40 88.40 YES

I GE IC2820A200A3F E-MAIL from GE 09/05/00 120 72 8.4 111.22 39.22 YES 106.40 98.00 YES
OCI 13MOV-27 RCIC Min Flow I Velan W2-2A74-2TS JAF-CALC-RCIC-03187 125 89.69 89.69 97.31 7.62 YES 104.79 15.10 YES

Isol VA I GE IC2800A1607D3G See design input 2.19 120 75 18.00 104.25 29.25 YES 104.42 86.42 YES
(Open) I GE IC2800A1607F3H See design input 2.19 120 75 18.00 104.25 29.25 YES 104.42 86.42 YES

I GE 1C2820A200A3F E-MAIL from GE 09/05/00 120 72 8.4 104.25 32.25 YES 104.42 96.02 YES
RCIC Min Flow I Velan W2-2A74-2TS JAF-CALC-RCIC-03187 125 89.69 89.69 97.74 8.05 YES 107.41 17.72 YES

Isol VA I GE IC2800A1607D3G See design input 2.19 120 75 18.00 104.70 29.70 YES 105.45 87.45 YES
(Close) I GE IC2800A1607F3J See design input 2.19 120 75 18.00 104.70 29.70 YES 105.45 87.45 YES

I GE IC2820A200A3F E-MAIL from GE 09/05/00 120 72 8.4 104.70 32.70 YES 105.45 97.05 YES
OC2 13MOV-30 RCIC Test Return M Velan B10-2A7PS-2TS JAF-CALC-RCIC-03195 125 98.12 98.12 104.84 6.72 YES 108.67 10.54 YES

(Open) I GE IC2800A1607D3G See design input 2.19 120 75 18.00 108.22 33.22 YES 108.22 90.22 YES
I GE IC2800A1607F3H See design input 2.19 120 75 18.00 108.22 33.22 YES 108.22 90.22 YES

I GE IC2820A200A3F E-MAIL from GE 09/05/00 120 72 8.4 108.22 36.22 YES 108.22 99.82 YES
OEI 13P-3 RCIC Gland Seal M Contin. D225X IEEE-946 (80% of nominal) 125 100 100 103.78 3.78 YES 103.89 3.89 YES

Vac Pump M GE IC2800A1607F3J See design input 2.19 120 75 18.00 107.58 32.58 YES 105.34 87.34 YES
M GE IC2800A501AB23C See design input 2.19 120 75.6 9.60 107.58 31.98 YES 105.34 95.74 YES

OE2 13P-4 RCIC Gland Seal M GE 5CD1462A900001 IEEE-946 (80% of nominal) 125 100 100 108.08 8.08 YES 104.43 4.43 YES
Cond Pump M GE IC2800A1607F3J See design input 2.19 120 75 18.00 105.40 30.40 YES 105.58 87.58 YES

M GE IC2800A501AB23C E-MAIL from GE 12/19/01 120 75.6 9.60 105.40 29.80 YES 105.58 95.98 YES

Notes:
1) Minimum motor terminal voltage for 13MOV- 16 (94.49 VDC or 75.59% rated) was obtaned 1rom JAF-CALC-RCIC-03074 Rev. 0
2) Minimum motor terminal voltage for 13MOV- 21 (92.76 VDC or 74.21 % rated) was obtaned from JAF-CALC-RCIC-01 955 Rev. 2
3) Minimum motor terminal voltage for 13MOV- 27 (89.69 VDC or 71.74% rated) was obtaned from JAF-CALC-RCIC-03187 Rev. 0
4) Minimum motor terminal voltage for 13MOV- 30 (95.12 VDC or 78.5% rated) was obtaned from JAF-CALC-RCIC-03195 Rev. 0
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BUS 71BMCC-3 for LOCA PICK UP & DROP OUT VOLTAGES

[ Component LOCA Pickup | LOCA Dropout
Compt Load QA. MFG Model No. Ref. Nominal Pickup Dropout Minimum Margin| Pickup Minimum Margin| Dropout

No. I.D. Description Cat. __|_Voltage |_Voltage |Voltage _Voltage Acceptable Volg a | Acceptable

OBI 13MOV-131 RCICTurb Steam Inlet M Anchor W9624628 JAF-CALC-RCIC-01993 125 87.15 87.15 91.79 4.63 YES 104.62 17.46 YES
Isol Valve M GE IC2800Al607D3G See design input 2.19 120 75 18 102.98 27.98 YES 101.98 83.98 YES

(Open) M GE IC2800A1607F3H See design input 2.19 120 75 18 102.98 27.98 YES 101.98 83.98 YES
M GE IC2820A200A3F E-MAIL from GE 09/05/00 120 72 8.4 102.98 30.98 YES 101.98 93.58 YES

oB2 13MOV-132 RCICTurb Lube Oil Cooler M Velan W7-374-2TS JAF-CALC-RCIC-03171 125 86.59 86.59 92.48 5.89 YES 104.71 18.12 YES
Water Supply Isol Valve M GE IC2800Al607D3G See design input 2.19 120 75 18 102.73 27.73 YES 101.74 83.74 YES

(Open) M GE IC2800A1607F3H See design input 2.19 120 75 18 102.73 27.73 YES 101.74 83.74 YES
I M GE IC2820A200A3F E-MAIL from GE 09/05/00 120 72 8.4 102.73 30.73 YES 101.74 9334 YES

BUS 71BMCC-3 for SBO PICK UP & DROP OUT VOLTAGES

I iI _Component SBO Pickup SBO Dropout I

|Compt Load QA. MFG Model No. Ref. Nominal Pickup Dropout| Minimum Margin Pickup |Minimum Margin Dropout

No. I.D. Description Cat. o | ltage Voltage Voltage Vol Acceptable Voltage Acceptable]

OBI 13MOV-131 RCICTurbSteamInlet M |Anchor W9624628 JAF-CALC-RCIC-01993 125 87.15 87.15 91.85 4.69 YES 106.70 19.54 YES

Isol Valve M I GE lIC2800A1607D3G See design input 2.19 120 75 1 8 103.04 28.04 YES 103.04 85.04 YES
(Open) M IGE 1C2800A1607F3H11 See design input2.19 120 75 18 103.04 28.04 YES 103.04 85.04 YES

______|_M GE |IC2820A200A3F E-MAIL from GE 09/05/00 120 72 8.4 103.04 31.04 YES 103.04 94.64 YES

OB2 13MOV-132 RCICTurbLubeOilCooler M Velan W7-374-2TS JAF-CALC-RCIC-03171 125 86.59 86.59 92.55 5.96 YES 106.79 20.20 YES

Water Supply Isol Valve M GE IC2800AI607D3G See design input2.19 120 75 18 102.80 27.80 YES | 102.80 84.80 YES

(Open) M GE IC2800AI607F3H Seedesigninput2.19 | 120 75 1 8 102.80 27.80 YES 102.80 |84.80 YES
| | M GE lC2820A200A3F E-MAIL from GE 09/05/00 120 72 8.4 .102.80 30.80 YES 102.80 |94.40 YES

Notes:
1) Minimum motor terminal voltage for 13MOV- 131 (87.15 VDC or 69.72% rated) was obtaned from JAF-CALC-RCIC-01993 Rev. 2

2) Minimum motor terminal voltage for 13MOV- 132 (86.59 VDC or 69.27% rated) was obtaned from JAF-CALC-RCIC-03171 Rev. 0
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PANEL 71H01 for LOCA PICK UP & DROP OUT VOLTAGES

F i11 1Component LOCA Pickup LOCA Dro out
ICompti Load Q.A. MFG Model No. Ref. Nominal Pickup Dropout Minimum Margin Pickup Minimum~ Margin Dropout

No [ I.D. Description Cat. __ _____ __________ Voltage Voltage Voltage Voltage j Acceptablej Voltage I AcceptbleI

HOI j4k`VBkr7l-10102 4160VTransf7lT-4X IlIII GE AMH-4.76-2501 JDED-00-0290 10/04/00 125 J 70 70 96.92 26.92 YES 96.81 26.81 YES
H11 14kV Bkr7l-101 10 ReacfRecire PP 11./1I GE AMI{4.76-250 JDED-00-0290 10/04/00 125 70 70 94.36 24.36 YES 94.46 24.46 YES

HOI 4kV Bkr 71-10112 4160V Trmnsf 7lT-3X (Alt) IMI1 GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/A
HO I Ckt # HONA03 4kV` Bus 10100 UV I/IlI GE SAM17A 0080-0576 125 62.5 62.5j 107.07 44.57 YES 106.94 44.44 YES

__________________ iI/1l GE HLAllB 0080-0657 1125 75 75 107.07 J32.07 1 YES 106.94 31.94 YES

PANEL 711101 for SBO PICK UP & DROP OUT VOLTAGES

I I IIComponent SBO Pickup_____JSBO Dropout
Compt Load IQA.I MFG Model No. Ref. Nominal Pickup1 Dropout Minimum Margin Pickup Minimum! Margin Dropout

No. I.D. Description 1Cat __ ___ ___I__________Voltage Voltage [Voltagel Voltage I I___ Acceptablel Voltage I___ Acceptable
HOI [4kV Bkr 71-10102 ~4160V Transf 71T-4X IT/11 GE1 AMH-4.76-2501 JDED-00-0290 10/04/00 125 70 [ 70 100.20 30.20J YES J 93.78 23.78 YES
H01 J4kV Bkr 71-101 10 jReac Recirc PP I I/I1 GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 j 70 103.62 33.62 YES 103.94 33.94 YES
HOI J4kV Bkr 71-10112 14160V Tranaf 71T-3X (Alt) 11/111 GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 N/A N/A j N/A N/A N/A N/A
HOI ICkt #HONA03 j4kV Bus 10OIOOUV I1/il GE [ SAM17A G080-0576 125 62.5 62.5 j110.69 48.19 J YES j103.60 41.10 j YES

I ________/_________ r GE HLAI IB G080-0657 125 75 75 110.69 35.69 YES 103.60 28.60 YES
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PANEL 711103 for LOCA PICK UP & DROP OUT VOLTAGES

I ___Component LOCA Pickup [ LOCA DropoutICmtLodQ.A. MFG Model No. Ref. Nominal! Pickup IDropoutjMinimut4MarginI Pickup Minimum Marginj DropoutI
No. I.Dcrpon Cat. I _____ __________ Voltage jVoltageI Vollagel VoltageAcceptablel Voltage II Acceptable
H03 4kV Bkr 71-10302 4160V Trsnsf 71T-4Y Trip Wl/Il GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 99.54 29.54 YES 89.55 19.55 YES
H103 4kV Bkr 71-10304 4160V Bus 10500 Trip II/Ill GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 104.99 34.99 YES 104.99 34.99 YES
H103 4kV Bkr 7 1-10304 4160V Bus 10500 Close lIVIll GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 97.53 27.53 YES 97.53 27.53 YES

4kV Bkr 71-10304 71-10304 Brk Charging Motoi Il/Ill GE ______GO8O-0631 125 90 90 95.16 5.16 YES 106.84 16.84 YES
H103 4kV Bkr 71-103 10 Condencer Pump 33P.8A IJ./1il1 GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 98.27 28.27 YES 98.27 28.27 YES

,86U-ICNDA02 Brk UV Trip Aux Rly 11/111 GE 112HFAS 1A42F GO8O.0233 125 75 12.5 98.66 23.66 YES 97.08 S4.58 YES
1103 14kV Bkr 71-10312 4160V Transf 71T-3Y Trip 11/lU GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/A

4160V Trsnaf7lT-3Y Close Il/Ill GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 92.04 22.04 YES 92.04 22.04 YES,
________71-10312 Brk Charging Mot* II/Ill GE AMH-4.76-250 GOSO-0631 125 90 90 95.16 5.16 YES 106.81 16.81 YES

H103 4kV Bkr 71-10320 Service Water Pump 46P-IA 111/Ill GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70. 70 89.92 19.92 YES 89.92 N/A N/A
86U-ISWSAOI Brk UV Trip Aux Rly Wi/ll GE 12HFA51A,42F, G080-0233 125 75 12.5 98.66 23.66 YES 97.08 84.58 YES

H103 4kV Bkr 71-10330 Circ Water Pump 36P- IA 11/lUI GE AMH-4.76-2501 JDED-00-0290 10/04/00 125 70 70 98.22 28.22 YES 98.22 28.22 YES
1103 4kV Bkr 7 1-10340 Aux Feed to 600V Buses IIl/lU GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 98.45 28.45 YES 98.45 28.45 YES
1103 4kV Bkr 71-10350 Cond Booster Pump 33P-9A I/IR I GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 98.23 28.23 YES 98.23 28.23 YES

86U-lCNDA01 Brk UV Trip Aux Rly 11/I11 -GE l2HFASlA42F GOBO-0233 125 75 12.5 98.66 23.66 YES 97.08 84.58. YES
1103 4kV Bkr 71-10360 Clad Loop Cl 8 Wtr Pump Il/Ill GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 98.23 28.23 YES 98.23 N/A N/A

86U-ITBCAOI Brk UV Trip Aux Rly Il/Ill GE l2HFA5IA42F G080-0233 125 75 12.5 98.66 23.66 YES 97.08 84.58 YES
1H03 Ckt # HONA03 4kV Bus 10 100 UV 11./Il GE SAM17A G080-0576 125 62.5 62.5 109.38 46.88 YES 96.82 34.32 YES

____________ 11/11 GE HLAI1IB G080-0657 125 75 75 109.38 3 4.3T8 YECS 96.82 21.82 YES

PANEL 71H03 for SBO PICK UP & DROP OUT VOLTAGES

II III Component I SBO Pickup j SBO Dronut
Compt I Load Q.A. FG, Model No. Rel. Nominal Pickup Dropout MinimunM MarginI PickupI Minimumi Margin~ Dropout

No. I.D. Description Cat.I I I_____ [I_________ Voltage IVoltage I Voltagel Voltage lAceptabile Voltage I Acceptable
1103 4kV Bkr 71-10302 4160V Transf 7 T-4Y Trip 11,/I11 GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 101.24 31.24 YES 189.93 19.93 YES
1103 4kV Bkr7I-10304 4160V Bus 10500 Trip II/III GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 106.22 36.22 YES 106.22 36.22 YES
1103 4kV Bkr7l-10310 Condencer Pump 33P-8A, I1~1II GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 98.69 28.69 YES 99.00 29.00 YES

86U-ICNDA02 Brk UV Trip Aux Rly iJviff GE 12HFASIA42F G080-0233 125 75 12.5 99.08 24.08 YES 99.40 86.90 YES
1103 4kV Bkr 71-10312 4160V Transf 7lT-3Y (Alt) liMl GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/A
1103 I4kV Bkr 71-10320 Service Water Pump 46P-11A II/in GEI AlvH7-4.76-250 JDED-00-0290 10/04/00 125 70 70 98.70 28.70 YES 99.02 29.02 YES

186U-ISWSAOI Brk UV Trip Aux Rly II/Ill GE 12HFA5 1A42F GO8O-0233 125 75 12.5 99.08 24.08 YES 99.40 186.90 YES
1103 4kV Bkr 7 1-10330 Circ WsatrPump 36P-lA II/III GE AMH1-4.76-250 JDED.00-0290 10/04/00 125 70 70 98.63 28.63 YES 98.95 28.95 YES
1103 14kV Bkr 71-10340 Aux Feed to 600V Buses Il/HII GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 98.87 28.87 YES 99.18 29.18 YES
1103 4kV Bkr 71-10350 Cond Booster Pump 33P-9A Il/Ill GE AMvH-4.76-250 _JDED-00-0290 10/04/00 125 70 70 98.65 28.65 YES 98.96 28.96 YES

86U-ICNDAO1 Brk UV Trip AUX RIy 111111 GE I2HFAS lA42F G080-0233 125 75 12.5 99.08 24.08 YES 99.39 86.89 YES
1103 4kV Bkr 7 1-10360 Clad Loop Clg Wtr Pump II/lUf GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 98.94 28.94 YES 99.25 29.25 YES

86U-ITBCAOI Brk UV Trip Aux Rly II/lUf GE 12HFASIA42F G080-0233 125 75 12.5 9.8 24.08 YES 99.39 86.89 YE
1103 Ckt #HONA03 4kV Bus 1OIOO UV IlIlI GE SAM17A GO8O-0576 125 62.5 62.5 11.5 48.5 YES 98.82 36.32 YESS

II/IlI GE HLAIIIB G080-0657 125 75 75 11.5 36.25 YES 982 232 YE
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PANEL 71H05 for LOCA PICK UP & DROP OUT VOLTAGES
I Component I LOCA Pickup LOCA Dropout

Compt Load Q.A. MFG Model No. Ref. Nominal Pickup Dropout Minimum| Margin Pickup Minimum Margin | Dropout
No. I.D. Description Cat. I I I I Voltage Voltage Voltage Voltage e Acceptable IVoltage Acceptable
H05 4kV Bkr 71-10502 Ctri Supply EDG-A Close I GE AMH-4.76-250-11 JDED>00-0290 10/04/00 125 70 70 97.29 27.29 YES 97.63 27.63 YES

71-10502 Brk Charging Motor G -0804631 125 90 90 99.31 9.31 YES 94.31 4.81 YES
HOS 4kV Bkr 71-10510 RHR Serv WtrPump l0P-IC I GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 112.05 42.05 YES 112.82 42.32 YES

Close 71-1051 0 Brk Charging Motor I GE G080-0631 125 90 90 104.36 14.36 YES 111.12 21.12 YES
IOSOV-IOIC RHR Pmp 10P-1C 10SOV-IOIC I ASCO HC8210C13 E-Mail from ASCO 11/15/01 125 90 90 116.98 26.98 YES 97.33 7.33 YES

HOS 4kV Bkr 71-10512 Cirl Supply EDG-C Close I GE AMH-4.76-250-ID JDED-0-290 10/04/00 125 70 70 97.70 27.70 YES 98.04 28.04 YES
71-10512 Brk Charging Motor I GE G080-0631 125 90 90 99.61 9.61 YES 95.10 5.10 YES

HOS 4kVBkr71-10514 Tie to Bus 10300 Tnp I GE AMH-4.76-250-1D JDED.00-0290 10/04/00 125 70 70 103.68 33.68 YES 105.85 35.85 YES
Tie to Bus 10300 Close AMH-4.76-250-lD JDED-00290 10/04/00 125 70 70 94.88 24.88 YES 94.88 24.88 YES
71-10514 Brk Charging Motor I GE G080-0631 125 90 90 103.24 13.24 YES 109.45 19.45 YES

H05 4kVBkr #10520 RHRSorvWtrPump 1OP-IA I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 100.98 30.98 YES 101.00 31.00 YES
Close 71-10520 Brk Charging Motor I GE G080-0631 125 90 90 104.49 14.49 YES 111.14 21.14 YES
IOSOV-1OIA RHR Pop 10P-1A 10SOV-101A I ASCO HC8210C13 E-Mail from ASCO 11/15/01 125 90 90 116.98 26.98 YES 97.33 7.33 YES

H05 4kV Bkr 71-10530 Core Spray Pmp 14P-IA Trip I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 NIA N/A N/A N/A N/A N/A
Core Spray Pmp 14P-1A Close I GE AMH-4.76-250-11) JDED40-0290 10/04/00 125 70 70 97.29 27.29 YES 98.72 28.72 YES
71-10530 Brk Charging Motor I GE 0080-0631 125 90 90 104.69 14.69 YES 110.98 20.98 YES

H05 4kV Bkr 71-10540 RHR Pump IOP-3B Trip I GE AMH-4.76-250-11 JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/A
RHR Pump 10P-3B Close I GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 96.85 26.85 YES 98.26 28.26 YES
71-10540 Brk Charging Motor I GE G080-0631 125 90 90 104.88 14.88 YES 109.85 19.85 YES

H05 4kV Bkr 71-10550 RHR Pump I0P-3A Close I GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 91.35 21.35 YES 91.35 21.35 YES
H05 71-10550 Brk Charging Motor I GE G080-0631 125 90 90 98.70 8.70 YES 101.16 11.16 YES

RHRPumpI0P-3ATrip I- GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 103.68 33.68 YES 105.60 35.60 YES
RHRPump 1OP-3A Close I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 88.64 18.64 YES 88.65 18.65 YES
71-10550 Brk Charging Motor I GE 0 _ G 080-0631 125 90 90 95.54 5.54 YES 107.90 17.90 YES

H05 4kV Bkr 71-10560 Feed to 600V Bus I GE AMH-4.76-250-11 JDED40-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/A
HO 4kV Bkr 71-10504 KS EDW-A&C Brk Closing Rel I GE CR281 IA21 10 Telecon with GE Dated 6/10/97 125 81.25 43.75 104.78 23.53 YES 97.47 53.72 YES

EDG Tie A & C Close I GE AMH-4.76-250-ID JDED404290 10/04/00 125 70 70 89.38 19.38 YES 89.17 19.17 YES
71-10504 Brk Charging Motor I GE G080-0631 125 90 90 97.06 7.06 YES 100.96 10.96 YES
62-1EDGA02 EDG A&C Closing I Agastat E7012PB A348-C008 125 100 12.5 107.30 7.30 YES 102.11 89.61 YES
62X-1 EDGA02 EDG A&C Closin I GE HLA1IB G080-6571 125 75 75 107.30 32.30 YES 102.11 27.11 YES
K9-1EDGA002 Tie Breaker Trip I GE CR28IIA21IG See attached Telecon 6/10/97 125 81.25 43.75 311.12 29.87 YES 97.43 53.68 YES
EDG Tie A & C Trip I GE AMH-4.76-250-lD JDED-00-0290 10/04/00 125 70 70 110.20 40.20 YES 100.27 30.27 YES

HOS Ckt # IHOEA03 EmerBus 10500 UV I GE SAM17A G080-0576 125 77.5 77.5 117.17 39.67 YES 96.98 19.48 YES
I GE HLAIIB G080-0657 125 75 75 117.17 42.17 YES 96.98 21.98 YES
I GE HGAIIJ G080-0213 125 75 25.00 117.17 42.17 YES 96.98 71.98 YES
I Agstat E7012PB A348-C0 125 300 12.5 117.17 17.17 YES 96.98 84.48 YESI Agastat E7012PC A348-C008 125 96 12.5 117.17 21.17 YES 96.98 84.48 YES

I GE HFA100 G080-0233 125 75 12.5 117.17 42.17 YES 96.98 84.48 YES
I BrowaBove ITE-27N B455-0002 125 70 70 117.17 47.17 YES 96.98 26.98 YES -
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PANEL 71H05 for SBO PICK UP & DROP OUT VOLTAGES
_ Component SBO Pickup SBO Drop outCom Load Q.A M Model No. Ref. Nominal Pickup Dropout Minimurn Margin Pickup Minimnum Margin DropoutNo. I.D. Description Ca. I Voltage IVeltagel Voltgel Voltage I Acceptablel Voltag e AcceptIbl

HOS 4kV Bkr 71-10502 Ctrl Supply EDG-A Close I GE AMH-4.76-250-ID JDED-00290 10/04/00 125 70 70 94.29 24.29 YES 94.33 24.33 YES71-10502 Brk Charging Mdor 0080-0631 125 90 90 98.85 8.85 YES 107.54 17.54 YESK10-1EDGA01 EDG A Egn. Fall I GE CR281IA21IG Telecon wih GE dated 6/10/97 125 81.25 43.75 107.30 26.05 YES 107.34 63.59 YESCtrl Supply EDG-A Trip _I GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 101.52 31.52 YES 101.56 31.56 YESCtrl Supply EDG-A Close I GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 99.10 29.10 YES 99.10 29.10 YES71-10502 Brk Charging Motor G080-0631 125 90 90 105.00 15.00 YES 111.95 21.95 YESH105 4kVBkr71-10510 RHR SWP lOP-IC Trip I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/AH05 4kV Bkr 71-10512 CtrI Supply EDG-C Close _I GE AMH-4.76-250-1D JDED4-0-0290 10/04/00 125 70 70 94.68 24.68 YES 94.72 24.72 YES71-10512 Brk Charging Mdor G080-0631 125 90 90 99.15 9.15 YES 107.63 17.63 YESK10-1EDGC01 EDG C Egn. Fail I GE CR2811A211G Telecon with GE dated 6/10/97 125 81.25 43.75 107.51 26.26 YES 110.40 66.65 YESCtrl Supply EDG-C Trip _I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 102.74 32.74 YES 102.78 32.78 YES -H05 4kV Bkr 71-10514 Tie to Bus 10300 I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 105.86 35.86 YES 105.86 35.86 YESH05 4kV Bkr 71-10520 RHR Serv Wtr Pump 10P-IA I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/AH05 4kV Bkr 71-10530 Core Spray Pump 14P-lA close I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/ACore Spray Pump 14P-IA trip I GE AMH-4.76-250-1D JDED-0-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/AH05 4kV Bkr 71-10540 RHRPump 10P-3B trip I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/ARHRPump 10P-3B close I GE AMH-4.76-250-ID JDED40-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/AH05 4kVBkr 71-10550 RHRPump 10P-3A Close I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/A71-10550 Brk Charging Motor G0804631 125 90 90 N/A N/A N/A N/A N/A N1ARHR Pump 10P-3A Trip I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 N/A N/A N/AN/A N/A NAHOS 4kV Bkr #10560 Feed to 600V Bus I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 N/A N/A N N/A N/A N/AH05 4kVBkr 71-10504 K8 EDG-A&C Brk ClosingRol I GE CR281IA21IG Telecon with GE dated 6/10/97 125 81.25 43.75 112.82 31.57 YES 112.64 68.89 YESEDG Tie A & C Close I - GE AMH-4.76-250-1D JDED-0 0290 10/04/00 125 70 70 96.10 26.10 YES 96.10 26.10 YES71-10504 Brk Charging Motor I G0800631 125 90 90 104.47 14.47 YES 105.26 15.26 YES62-1EDGA02 EDG A&C Closing I Agat E7012PB A348-C008 125 100 12.5 106.74 6.74 YES 100.62 88.12 YES62X-1 EDGA02 EDG A&C Closin I GE HLAIIB 0080-0657 125 77.5 77.5 106.74 29.24 YES 100.63 23.13 YESK9-1EDGA002 Tie Breaker Trip I GE CR281IA21IG See attached Telecon 6/10/97 125 81.25 43.75 107.36 26.11 YES 110.41 66.66 YESEDGTie A & C Trip I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 108.55 38.55 YES 99.80 29.80 YESH05 Ckt N IHOEA03 EmerBus 10500 UV GE SAM17A G080-0576 125 77.5 77.5 110.44 32.94 YES 97.94 20.44 YESI GE HLAIHB 0080-0657 125 75 75 110.44 35.44 YES 97.94 22.94 YESI GE HGAI_ l 0080-0213 125 75 25.00 110.44 35.44 YES 97.94 72.94 YESAgastat E7012PB A348-C008 125 100 12.5 110.44 10.44 YES 97.94 85.44 YES1 Agstat E7012PC A34"C008 125 100 12.5 110.44 10.44 YES 97.94 85.44 YESI GE HFA100 G080-0233 125 75 12.5 110.44 35.44 YES 97.94 85.44 YESI Brown Bovt ITE-27N B455-0002 125 70 70 110.44 40.44 YES 97.94 27.94 YES
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,Computed by: A. Barton
Checked by: S. Marks

PANEL 711107 for LOCA PICK UP & DROP OUT VOLTAGES

111 f {Component LOCA Pickup LOCA DropoutCompt ~ I.D. Load Q.A. MFG Model No. Ref. Nomninall PickupI Dropout Minimum Margin Pickup J Minimum Margin Dropout
No. jJ Descritin Cat. Voltag__ __ _ _ __ _ _ __ _ _ __ _ _ __~ e Voltagel Voltage Voltcepabej Voltage Acceptable
1107 4kV Bkr l-10702 ~4160V Transf7T-4Y 11/111 GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 117.12 47.12 YES 86.50 16.50 YES
H07 4kV Bkr 71-10710 jCond PP 33P-8C 114H1 GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 95.76 25.76 YES 95.76 23.76 YES86j- Prp 33PP-BC UV TripAux Relay IIIIII GE I2HFA51A42F G080-0233 125 75 12.5 96.17 21.17 YES 96.17 83.67 YES
H07 4kV Bkr 71.10720 jService Water Pump 11/111 GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 95.76 25.76 YES 95.76 25.76 YES

86)- Pmp 46P-IC UV TrpAux Relay ]I/Ill GE I2HFA5IA42F G080-0233 125 75 12.5 96.17 21.17 YES 96.17 83.67 YES
H07 14kV Bkr 71.10730 ICi WaterlPump I/IllI GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 95.78 25.78 YES 95.78 25.78 YES
1107 4kV Bkr 71-10740 _Cond Booster Pump 11/Ill GE AMH-4.76-250 JDED-00-0290 10/04/00 125 75 12.5 95.77 20.77 YES 95.77 83.27 YES

861.- Pnp 33P-9C UV Trip Aux Relay II/III GE I2HFASIA42F G080-0233 125 75 12.5 96.17 21.17 YES 96.17 83.67 YES
H107 4kV Bkr7I-10750 FClsd Loop Clg Water PP II/III GE AMH-4,76-250 JDED-00-0290 10/04/00 125 70 70 95.76 25.76 YES 95.76 25.76 YES

86J- Pnp 37P-2C UV nAux Relay 11/111 GE I2HFA51A42F 0080-0233 125 75 12.5 96.17 21.17 YES 96.17 83.67 YES
H107 Ckt #HONE02 4kV Bus_10700 UV 1l/Il GE HLAI 1B G080-0657 1125 75 75 196.16 21.16 YES 96.16 21.16 YES

HAI1 GE HGAIIJ G080-0213 1125 75 25 196.16 21.16 YES 96.16 71.16 YES

PANEL 711107 for SBO PICK UP & DROP OUT VOLTAGES

r 1Component _ __SBO Pickup SBO DropoutCompt I.D. Load j Q.A. MPG Model No. Ref. Nomninall PickupI Dropout Minimum IMarginTPickup MinimumJ Margin Dropout
No. Description Cat. J _______j___________Voltage IVoltagel Voltage Voltage I __ Acceptablel Voltage jAccepal
H107 4kV Bkr 71-10702 14160V TransfllT-4Y II/II1 GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 99.78 29.78 YES 869 N/A N/A
1107 4kV Bkr 71-10710 jCond PP 33P-8C TI/Ill GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 96.26 26.26 YES 96.57 N/A N/A

86U.- Pmp 33PP-8C UV Trip Aux Relay Wi/ll GE 12HFA5IA42F G080-0233 125 75 12.5 96.68 21.68 YES 96.98 84.48 YES
H107 4kV Bkr 7 1- 10720 Service Water Pump 11/111 GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 96.26 26.26 YES 96.57 26.57 YES

86U.- Pnp 46P- C UV r~Aux Relay 11/1ll GE 12HFA5IA42F G080-0233 125 75 12.5 96.68 21.68 YES 96.99 84.49 YES
1107 l4kV Bkr 71-10730 jCirc Water Pump II/III1 GE AMH-4.76-250 JDED-00-0290 10/04/00 125' 70 70 96.29 26.29 YES 96.59 26.59 YES
1107 4kV Bkr 71-10740 lCond Booster Pump lI/1ll GE AMI1-4.76-250 JDED-00-0290 10/04/00 125 70 70.0 96.27 26.27 YES 96.58 26.58 YES

86tU.Pnp 33P-9C UV TripAux Relay luiIll GE 12HIFA51A42F G080-0233 125 75 12.5 96.68 21.68 YES 96.99 84.49 YES
1107 4kV Bk 7100 CldLoCgWater PP 11/Ill GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 96.26 26.26 YES 96.57 26.57 YES

8WL- Pnmp 37P-2C UV Trip Aux Relay 11/1111 GE 12HFA5IA42F 0080-0233 125 75 12.5 96.68 21.68 YES 96.98 84.48 YES
1107 Ckt # HONE02 4kV Bus 10700 UV lI/IlI GE HLAIIB G080-0657 125 75 75 96.67 21.67 YES 96.97 21.97 YES

I11/Il GE HGAIIJ G080-0213 1125 75 25.00 96.67 21.67 1 YES 96.97 71.97 YES
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PANEL 71L13 for LOCA PICK UP & DROP OUT VOLTAGES

Component | LOCA Pickup _ LOCA DropoutCompt I.D. Load Q.A. MFG Model No. Ref. Nominal Pickup Dropout Minimumi Margin Pickup Minimumi Margin[ DropoutNo. __Description Cat. _ Voltage VoltVolt Voltage Voltage I I Acceptable Voltage | Acceptable

[Ti600V Bkr 71-113 1I RB CIS Pmp 15P-2A 52X Pickup I GE AK-2A-25-1 GE MaterialSpecforAK15/25 125 90 90 108.39 18.39 | YES 84.77 | -5.23 NO
_RB CIg Pmp 15P-2A 52CC Close I GE AK-2A-25-1 GE Material Spec for AK15/25 125 90 90 86.67 -333 | NO 84.63 | -5.37 NO

PANEL 71L13 for SBO PICK UP & DROP OUT VOLTAGES

l l Component I SBO Pickup | SBO Dropout lComp I.D. Load Q.A. MFG ModelNo. Ref. INominal| Pickup Dropout lMinimun Margin Pickup |Minimum Margin DropoutNo. Description Cat. |Voltage|Voltage| Voltage| Voltage I I Acceptable | Voltage | | Acceptable |

[t 600VBkr7l-1131 RBCIPm 5P-2A52XPicku I I GE AK-2A-25- 1GEMaterialSpS cforAK15/25 125 90 90 110.44 20.44 YES 85.21 4.79 NO
________RB ClIg Pmp 15P-2A 52CC Clos4 I GEI AK-2A-25-1 IGE Material Spec for AK 15/251 125 90 90 87.74 -2.26 NO 85.07 -4.93 No
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PANEL 71L25 for LOCA PICK UP & DROP OUT VOLTAGES

| Component I LOCA Pickup I LOCA Dropout I
Compt ID. Load QA. MFG Model No. Ref. Nominal| Pickup Dropout Minimuml Margin Pickup Minimum Margin Dropout

No. Description Cat _ | Voltage I Voltagel Voltage Voltage Acceptable Voltage Acceptable

[ 25 600VBkr71-1251 ESWPmp46-2B52XPickupI I GE IAK-2A-25-I1GEMaterialSpecforAK15/21 125 1 90 1 90 108.70 1 18.70 YES 98.79 8.79 YES
. ESW Pmp 46-2B 52CC Cbos4 I GE AK-2A-25-1 GE Material Spec for AK15/2 125 90 1 90 100.56 10.56 YES 9937 937 YES l

PANEL 71L25 for SBO PICK UP & DROP OUT VOLTAGES

1 l Component I SBO Pickup | SHO Dropout l
Compt ID. Load QA. MFG ModelNo. Ref. INominall PickupIDropout Minimum|Margin| Pickup MinimumIMarginj Dropout

No. Description Cat | I Voltage I Voltage| Voltage I Voltage | | Acceptable Voltage | |Acceptable

[ i5 600VBkr71-1251 ESWPmp46-2B 52XPickup| I GE IAK.2-2:25-1GE Material Spec forAK15/21 125 | 90 | 90 | 111.08 | 21.08 | YES | 99.61 9.61 YES
l ESWPmp46-2Bl52CCCbose| I GE |AK-2A-25-1 GEMaterialSpecforAK15/21 125 | 90 | 90 | 102.11 | 12.11 | YES | 100.20 | 10.20 | YES
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The following are components that do not meet the minimum voltage criteria. These
components are analyzed below.

LOCAILOOP:

A. The Reactor Recirculation Pump MG set emergency DC lube oil pump 02-
184P-3A(M) does not meet the minimum voltage requirements. This pump is
started 6 seconds into the duty cycle and continues for the duration of the
duty cycle. The voltage at starting is approximately 9OVDC. The minimum
required is 100VDC. It recovers to greater than 100VDC at 7.2 seconds and
remains above 100VDC for the remainder of the duty cycle. Based on
engineering judgement, this pump will start and operate but at reduced speed
and torque. In any case, this pump does not perform any safety related
function. Therefore, no further action or justification is required. Even though
it is anticipated that this pump will run, failure of this pump to operate
properly represents an economic liability only.

B. The closing of the Reactor Building Closed Loop Cooling Pump feeder
breaker 71-11316 does not meet the minimum voltage requirements. This
breaker receives a demand to close upon loss of RBC pressure (less than
75PSIG) between 2 and 4.4 seconds into the duty cycle. The minimum
pickup is 9OVDC. The voltage drops to approximately 85VDC during
closing. The closing solenoid is rated for 90VDC. If this coil doesn't pickup
it will burn itself out quickly as it is not rated for continuous duty at this
voltage. This is a non safety related function and it is not required to close for
LOCA/LOOP.

Station Blackout (SBO)

A. The Reactor Recirculation Pump MG set emergency DC lube oil pump 02-
184P-3A(M) does not meet the minimum voltage requirements. This pump is
started 6 seconds into the duty cycle and continues for 60 minutes. The
voltage at starting is approximately 89 VDC. The minimum required voltage
is 100VDC. The voltage recovers to greater than 100VDC at 8 seconds and
remains above 100VDC for the remainder of the duty cycle. Based on
engineering judgement, this pump will start and operate but at reduced speed
and torque. In any case, this pump does not perform any safety related
function. Therefore, no further action or justification is required. Even though
it is anticipated that this pump will run, failure of this pump to operate
properly represents an economic liability only.

B. Condenser Vacuum Breaker Valve - 38MOV-VB1. The operation of this
valve is not required for any safety-related function. This valve is opened at 2
minutes into the event. The voltage dips to about 70% of rated motor terminal
voltage on inrush while the voltages for the other components in the same
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panel are around 11OV for the same time period. After inrush the voltage
would be approximately 104 VDC at the terminals of the motor, which is
greater than 80% minimum voltage required by IEEE STD- 946 (100 VDC).
At reduced voltage this valve will operate but slower and less starting torque.
Although it may take longer to come up to speed at this reduce starting
voltage, speed of opening is not critical. The purpose of opening this valve
during the SBO is to break condenser vacuum to stop the main turbine so that
the emergency lube oil pumps can be shed from the bus. The SBO duty cycle
has it operating at 2 minutes for sizing purposes. AOP-49 requires that
Operations commence opening this valve within 30 minutes. Since the valve
is operated within at least 60 minutes, the stroke time of the actual operation is
not considered critical. Analysis using the BWROG DC MOV Methodology
(DCM) shows that even with an artificially low source voltage (to produce
about 80 volts at the MOV). The valve still strokes against the required
differential pressure (I atmosphere or about 15 psi) with an assumed load
profile (see Appendix 8). The DCM analysis shows at low voltage, the motor
slows down and the stroke time increases accordingly (stroke time about 98
seconds). The low differential pressure and associated low total thrust
requirement means that the MOV is not significantly challenged. Therefore,
the reduced voltage at the valve is acceptable.

C. The closing of the Reactor Building Closed Loop Cooling Pump feeder
breaker 71-11316 does not meet the minimum voltage requirements. This
breaker receives a demand to close upon loss of RBC pressure (less than
75PSIG) between 2 and 4.4 seconds into the duty cycle. The minimum pickup
is 9OVDC. The voltage drops to approximately 85VDC during closing. The
closing solenoid is rated for 9OVDC. This is a non safety related function and
it is not required to close for SBO.

The following is an analysis of available voltages at the loads when the battery voltage is
allowed to drop to 112.2VDC for LOCA and 111.6 for SBO (see section 1.3.7 of the
main text for methodology). The following components are ones that do not meet their
required minimum voltage criteria when the battery is allowed to drop to 112.2 for
LOCA and 111.6 for SBO. These values are being used for determining battery sizing
and available margin and to establish acceptance criteria for discharge testing to satisfy
Technical Specifications. In addition to the loads evaluated below, the above loads will
also be degraded slightly further, however, the justification remains the same.

LOCA/LOOP

A. Based on the voltage drop profile in appendix 4, the EDG Fuel Oil Pump 93P-
4A(M) has l.O1VDC margin (i.e. above the minimum allowed voltage of
96VDC) with a corresponding battery voltage of 113.36VDC. Should the
battery be allowed to drop to 112.2VDC, the corresponding motor voltage
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during starting would be 95.85VDC and does not meet its minimum voltage
requirements (96VDC). This corresponds to 0.I5VDC below the minimum at
the moment of starting and dips slightly lower than that during inrush (after
the motor has begun to rotate). The EDG Fuel Oil Pump starts at the
beginning of the duty cycle (0.3 seconds) and operates for the entire duty
cycle. This voltage recovers to above minimum voltage at 1.7 seconds and
remains above minimum for the remainder of the duty cycle. The fuel pumps
will start at slightly lower than minimum voltage (DC motors will start at
significantly lower than rated voltage). Review of the fuel pump curve
(manual V125-0051) shows the normal capacity of the pump at rated motor
voltage is 5.4 GPM and the flow at 80% of nominal speed is approximately 4
GPM. The engine consumption at maximum continuous rating is approx. 3.0
GPM. Therefore, these pumps are oversized. Additionally, the electric pumps
are paralleled with the mechanical fuel pumps which will assist once the
EDGs start to move. Based on the above facts and sound engineering
judgment this pump will perform its intended safety function at a battery
voltage of 112.2VDC.

B. Based on the voltage drop profile in appendix 4, 13MOV-21 has 1.42VDC
margin while closing at 43 seconds. The minimum allowed is 92.77VDC
based on JAF-CALC-ELEC-01955. However, calculation JAF-CALC-ELEC-
01955 ultimately bases the RVFt on the available ILRA during starting. The
calculation uses starting of 28.943AMPs. The locked rotor starting resistance
as calculated in Appendix 8 is 2.812 ohms. If the battery voltage were reduced
to 112.2VDC the available voltage at the MOV terminals would be 91.09VDC
(94.19-(115.3-112.2). The available ILu would be 32.39Amps. This exceeds
the value in JAF-CALC-ELEC-01955 and therefore, is acceptable. Closing
stroke envelopes the opening stroke.

C. Based on the voltage drop profile in appendix 4, 13MOV-16 has 2.13VDC
margin while closing at 43 seconds. The minimum allowed is 94.50VDC
based on JAF-CALC-ELEC-03074. However, calculation JAF-CALC-ELEC-
03074 ultimately bases the RVFt on the available IRuA during starting. The
calculation uses starting of 32.129. The locked rotor starting resistance as
calculated in Appendix 8 is 2.761 ohms. If the battery voltage were reduced
to 112.2VDC the available voltage at the MOV terminals would be 93.53VDC
(96.63-(115.3-112.2). The available ILRA would be 33.88Amps. This exceeds
the value in JAF-CALC-ELEC-03074 and, therefore, is acceptable.

SBO

A. Based on the voltage drop profile in appendix 4, the EDG Fuel Oil Pump 93P-
4A(M) has 0.62VDC margin (i.e. above the minimum allowed voltage of
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96VDC) with a corresponding battery voltage of 113.47VDC. Should the
battery be allowed to drop to 111.6VDC, the corresponding motor voltage
during starting would be 94.75VDC (96.62-(113.47-111.6)) and does not meet
its minimum voltage requirements (96VDC). Although the EDGs are assumed
to fail during an SBO, justification will be provided to demonstrate they won't
fail during the first minute because of the event. 94.75VDC corresponds to
1.25VDC below the minimum at the moment of starting. and dips slightly
lower than that during inrush (after the motor has begun to rotate). The EDG
Fuel Oil Pump starts at the beginning of the duty cycle (2.8 seconds). This
voltage recovers to above minimum voltage at 4 seconds and remains above
minimum for the remainder of the duty cycle. The fuel pumps will start at
lower than minimum voltage (DC motors will start at significantly lower than
rated voltage). Review of the fuel pump curve (manual V 125-0051) shows the
normal capacity of the pump at rated motor voltage is 5.4 GPM and the flow
at 80% of nominal speed is approximately 4 GPM. The engine consumption
at maximum continuous rating is approx. 3.0 GPM. Therefore, these pumps
are oversized. Additionally, the electric pumps are paralleled with the
mechanical fuel pumps which will assist once the EDGs start to move. This
justification has been provided during the first minute when the EDGs are
assumed to fail. During the last minute, when the "A" EDG is required to
start, there is sufficient margin such that the minimum voltage is met. That is,
the pump motor terminal voltage will remain above 96VDC with a battery
voltage of 111.6VDC. Based on the above facts and sound engineering
judgment this pump will perform its intended safety function at a battery
voltage of 111.6VDC during an SBO event.

B. The RFPT DC lube oil pump 31P-7A(M) does not meet the minimum pickup
voltage requirements when battery voltage is reduced to 111.6VDC. This
pump is started at 17 seconds into the duty cycle and continues until 60
minutes into the SBO event. The voltage at starting is approximately 99VDC
with a battery voltage of 111.6VDC. The minimum required is 1 OOVDC. It
recovers to greater than 100VDC after starting and remains above 100VDC
for the remainder of the duty cycle. Based on engineering judgment, this
pump will start and operate but at reduced speed and torque. In any case, this
pump does not perform any safety related function. Therefore, no further
action or justification is required. Even though it is anticipated that this pump
will run, failure of this pump to operate properly represents an economic
liability only.

C. The Main Turbine Emergency Seal Oil Pump 94P-13(M) does not meet the
minimum pickup voltage requirements when battery voltage is reduced to
111.6VDC. This pump is started at 0.1 seconds into the duty cycle and
continues until 60 minutes into the SBO event. The voltage at starting is
approximately 95.5VDC with a battery voltage of 111.6VDC. The minimum
required is 96VDC. It recovers to greater than 96VDC after starting and
remains above 96VDC for the remainder of the duty cycle. Based on
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engineering judgment, this pump will start and operate but at reduced speed
and torque (DC motors will start at significantly lower than rated voltage). In
any case, this pump does not perform any safety related function. Therefore,
no further action or justification is required. Even though it is anticipated that
this pump will run, failure of this pump to operate properly represents an
economic liability only.

CONCLUSIONS

Based on the above analysis, the "A" Station Battery will be able to perform its
intended safety function with a battery voltage of 112.2VDC during a LOCA and
11 1.6VDC during an SBO.

I
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G N B
TYPE NANt - LEAD ANTIMONY
TYPE NCNt - LEAD CALCIUM
CAPACmES45o A.H. to 2650 A.H.
§ 8 HOUR RATE TO 1.76 V.P.C. AVERAGE

20 YEAR LIFE EXPECTANCY

SPECIFICATIONS
' Jar - Styrene-Acrylonitrile (SAN) Plastic
* Cover - Butadiene Styrene Rubber

Separators - Microporous Material
Retainers - Fiberglass Mats
Posts - NAN/NCN 7-17 two-1.5" (38.1 mm) square

NAN/NCN 19-27 four-1.0" (25.4 mn) square
NANINCN 29-35 tour-1.5* (38.1 mm) square

Post Seals - Floating 'vO Ring - Seal Nut
Vents - GNB 'Pre-Vent" Flame Arrester
Level Lines - High and Low - All Jar Faces
Electrolyte- Height Above Plates - 2.75' (69.9 mm)
Electrolyte Withdrawal Tubes -2 per cell
Sediment Space -1.06" (26.9 mm)
Specific Gravity - 1.215 @ 77°F (25°C)
Inter-Cell Connectors - Lead Plated Copper

* Optional - Polycarbonate Jar and Cover
28% Umriting Oxygen Index (LO.l.)
NAN/NCN 19 to 35 Types only

Qualified according to IEEE S35
Tested according to IEEE 450

C . Section 35.40
Nuclear Class 1 E

Stationary Batteries )
tNN ar the nuidearvarant of GNl~s comimerial N*X Ina.

-ndix 7
I of 15

NO1M Approximat Ehectro-
Call Type AM Amperes To 1.75 V.P.C. Average Ovqrall Dimenskons Weight lyte

linhmm) -k!M Per Cell
CA- WHr. 5 Hr. 3 Hr. I I Hr. 30 MUin. I 15 Min I tMn. Leth Width I Height Net I Packed (gaUIiter)

NCN n 55f0 69 S6 134 245 300 340 436 7.38 In 14.5 in 22.13 In r60 re 168 bs 6.4 gaN
187 mm 368 mm 5862 7mr L 31 24.2 3ner

NCNiA9 690 8 124 165 300 4S4 515 582 7.38 hI 14.5 hI 22.13 in 177 bs 189 bks 6 gal
- - - 187 mm 368mm; 562 mm 80 kg 86 kq 22.7 31cr

NCN/NAN-1 1 65 103 149 200 375 561 688 727 7.38 in 14.5 in 22.13 in 195 tbs 207 bs 5.6 ga
- - 187mm 368 mm 562 mm 89 kg 94 kg 212 i1ter

NCN/NAN-13 950 119 171 238 450 66 814 873 7.38 hI 14.5 In 22.13 In 213 tbs 225 ibs 5.1 gal
187 mm 368 mm 562mmm 97 kq 102 kq 19.3 tIter

NCOiNJAN-15 1070 134 194 277 525 768 939 1018 7.38 In 14.5 hA 22.13 In 231 tks 243 bs 5.0 gal
187 mm 368 mm 562 man 105 kq 110kk 18.9 Wtar

NCN/NAN-17 1200 150 216 312 600 867 1060 1165 7.38 h 14.5 hI 22.13 In 269 bs 281 Ibs 4.9 gal
- 187 - - - 368 mm 562mn 1 t2 kq 128 ka 185 er

NC1N4N19 1370 171 246 357 675 953 1165 1260 925 I 145 In 22.5 In 282 Ibs 294 Ibs 6.3 gal
235 mm 368 mm 572 mm 126 kg 134 kg 23.8 Wter

NCNINAN-21 1495 187 270 390 750 1033 1263 1400 925 hi 14S hI 22.5 In 301 Ibs 313 tbs 6.0 ga
235 mm 368 mm 572 mm 137 kq 142 k,7 22.7 1lr

NCWNAN-23 1670 209 301 436 825 1136 1389 1540 11.38 hI 14S hi 22.5 In 348 bs 366 Ibs 8.0 gal
289mm 368 mm 572 mm 158 kg 166 kg 30.3 liter

NCt25 1810 226 326 472 900 1232 1506 1680 11.38 In 14.5 hI 22.S in 364 bs 382 tbs 7.6 gal
- 289mm n 368 mm S72 mm 165 kg 174 ka 282 liler

NC*N/NAN-27 1945 243 351 507 975 1327 1622 1840 1138 hI 14.S hI 225 in 380 tbs 398 tbs 7.3 gal
_ - __ 28m 368mr 572 mm 173 kg 181 kg 27.6 liter

NC tNAN-29 2150 269 389 555 1050 1429 1747 1932 14.56 hI 14.5 I 22.5 n 446 bs 464 tbs 1.S gal
370mm 368 mm 572 mrnm 203 kg 211 kg 43.5 taer

NCN/NAN-31 2280 285 411 595 1125 1531 1872 2070 14.56- 14S.h 225in 462 bs 480 bs 10.9 gal
_ _ _ 370 mm 368 mm 572 mm 210kq 218kq 41.3 1sr

NCN/NAN-33 2415 302 435 629 1200 1633 1968 2220 14.56 I 14.5 hI 22.5 In 479 tbs 497 Ibs 10.3 gal
_ 370 mm 368 mm 562 mm 218 226 kg 39.0 31cr

NCN1 35 2550 319 4S9 663 1275 1735 2t21 2350 14.56 i 14.5hi 22.5 In 496 l3s 514 tbs 9.7 ga
370 mm 368 mm 572 mm 225 kg 234 kg 36.7 aer
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AMP DATA
NAN/NCN CELLS

-

HOURS MINUTES
CELLTYPE 8 I S 1 4 1 3 1 2 1.5 I 1 1 30 1 is I

End VoRage 1.84

NCN/NAN-7 62 87 98 118 139 163 183 210 255 255
NCN/NAN79 78 110 124 144 167 190 225 280 340 340
NCNINAN-11 94 132 150 176 207 237 281 350 425 425
NCNINAN-13 108 152 177 210 239 273 338 420 510 510
NCNINAN-15 123 172 201 240 287 325 394 490 595 595
NCNtNAN-17 137 192 24 269 332 367 450 560 680 680
NCIVNAN-19 156 219 254 306 377 423 506 630 738 738
NCNONAN-21 171 240 280 336 422 466 563 700 620 820
NCNfNAN-23 191 268 310 374 459 521 619 770 869 869
NCNINAN-25 207 290 339 404 504 573 675 840 948 948
NCNINAN-27 222 312 364 437 549 620 731 910 1027 1027
NCNINAN-29 246 344 402 480 586 677 787 980 1085 1085
NCN/NAN-31 260 366 423 510 631 730 843 1050 1162 1162
NCN/NAN-33 276 387 452 538 672 786 900 1120 1240 1240
NCNINAN-35 291 408 476 572 711 832 956 1190 1317 1317

End Voftage 1.86

NCNINAN-7 60 83 94 112 129 151 169 186 217 217
NCN/NAN-9 74 104 115 137 155 175 207 248 290 290
NCNtNAN-11 89 124 140 168 192 219 259 310 362 362
NCN/NAN-13 103 144 165 198 222 252 311 372 435 435
NCN/NAN-15 116 162 189 226 266 301 362 434 507 507
NCN/NAN-17 130 180 210 253 308 339 414 496 580 580
NCN/NAN-19 148 .205 238 288 350 391 466 558 652 652
NCNtNAN-21 162 226 262 316 391 431 518 620 725 725
NCNINAN-23 181 250 291 352 426 482 569 682 770 770
NCNtNAN-25 196 273 318 380 467 529 621 744 840 840
NCNINAN-27 211 293 341 411 509 573 673 806 910 910
NCN/NAN-29 232 324 378 452 543 625 724 868 962 962
NCN/NAN-31 247 342 397 480 585 675 776 930 1031 1031
NCN/NAN-33 262 364 424 506 623 726 828 992 1100 1100
NCN/NAN-35 276 384 446 538 659 768 879 1054 1168 1168

TWO STEP NAN/NCN NUCLEAR CLASS I E SEISMIC RACKS
Dimensions:

In mm

A. - Height (Top Levael) [0 |270 |
S.-Height (Lower Level) [.62 J168
C. -Width (Depth) 5 1

Cell Type Oty Rack Length Oty Rack P/N Weight
NANINCN Cells It mm Racks S40-400777- lbs kg

7-17 60 10 3048 2 120 515 234
120 10 3048 4 120 515 234

19-21 60 12 3658 2 144 610 277
120 12 3658 4 144 1 610 277

23-27 60 15 4572 2 180 735 333
120 15 4572 4 180 735 333

29-35 60 19 5792 2 228 930 422
120 19 5792 4 228 930 422

Note: Design and/or specifications subject to change without notice. If questions arise, contact your local GNB sales representative for darification.

G N B[
CND Technologles
Industrial Battery Company * ,
829 Parkvlew Boulevard 9 IA \%
Lombard. L 80148-3249 V
U.SA.
Telephone: 708.629.5200 7
Facsimile: 708.629.2635 RECYCE
A Pacific Dunlop Company

ONB Technologle
GNB Batteries (Canada) Inc.
4500 Dixie Road, Unit OS
Mississauga, Ontasio L4W-1V7
Canada
Telephone: 905.624.1107
Facsimile: 905.624.1801
A Pacific Dunlop Company
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HOURS MINUTES
CELL nYPE I | I | 4 | 3 | 2 | t 1.II 1 30 | 15 I 1

End Voltage 1.75
NCN/NAN-7 69 96 112 134 170 207 245 300 340 436

NCN/NAN-9 56 124 138 165 204 240 300 454 S15 582

NCN/NAN-11 103 149 167 200 252 300 375 561 686 727

NCNINAN-13 119 171 198 238 292 345 450 666 814 873

NONWAN-15 134 194 227 277 350 412 525 768 939 1018

NCN/NAN-17 150 216 254 312 405 465 600 867 1060 1165

NCN/NAN-19 171 246 290 357 460 535 675 953 1165 1260

NCNINAN-21 187 270 317 390 515 590 750 1033 1263 1400

NCNINAN-23 209 301 354 436 560 660 825 1136 1389 1540

NCNINAN-25 226 326 384 472 615 725 900 1232 1506 1680

NCNINAN-27 243 351 412 507 670 785 975 1327 1622 1840

NCNINAN-29 269 389 455 555 715 857 1050 1429 1747 1932

NCN/NAN-31 285 411 483 595 770 925 1125 1531 1872 2072

NCN/NAN-33 302 435 512 629 820 995 1200 1633 1966 2220

NCNJNAN-35 319 459 539 663 868 1053 t275 1735 2121 2350

End Voltage 1.78
NCNINAN-7 67 93 108 129 165 197 228 282 324 383

NON/NAN-9 83 120 132 156 196 228 279 376 432 510

NCN/NAN-t I 100 144 162 193 242 285 349 470 540 637

NON/fAN-13 115 166 190 228 280 328 419 664 648 765

NONINAN-15 130 187 220 261 336 391 488 658 756 892

NCNINAN-17 146 209 244 293 389 442 558 752 864 1020

NCN/NAN-19 165 239 279 333 442 508 628 846 972 1107

NCN/NAN-21 182 262 305 366 494 561 698 940 1080 1230

NCN/NAN-23 202 292 341 407 538 627 767 1034 1188 1287

NCN/NAN-25 219 316 369 440 590 689 837 1128 1296 1404

NCN/NAN-27 237 340 396 476 643 746 907 1222 1404 1521

NCN/NAN-29 260 375 441 522 694 814 977 1316 1512 1624

NCN/NAN-31 275 399 465 555 747 879 1046 1410 1620 1740

NCN/NAN-33 292 422 492 586 795 945 1116 1504 1728 1850

NCNINAN-35 310 445 518 623 842 1000 1186 1598 1836 1970

End Voltage 1.81 B1
NCN/NAN-7 65 go 104 124 153 182 208 255 285 330

NCN/NAN-4 81 117 127 152 184 211 255 340 380 440

NONINAN-11 97 140 156 185 227 264 319 425 475 550

NONINAN-13 112 162 183 218 263 304 383 510 570 660

NCNINAN-15 127 182 211 252 315 363 446 595 665 770

NCN/NAN-17 141 203 236 285 365 409 510 680 760 880

NCNINAN-19 161 232 267 324 414 471 574 765 855 954

NCN/NAN-21 176 254 295 357 464 519 638 850 950 1060

NGN/NAN-23 197 284 327 396 505 581 701 935 1045 1100

NON/NAN-25 213 307 357 428 554 638 765 1020 1140 1200

NCN/NAN-27 229 330 383 464 603 691 829 1105 1235 1306

NCN/NAN-29 254 364 423 509 643 754 893 1190 1330 1386

NCNINAN-31 268 387 465 540 693 814 956 1275 1425 1485

NCNINAN-33 284 410 492 571 738 875 1020 1360 1520 1600

NCN/NAN-35 300 432 518 606 781 926 1084 1445 1615 1700



N*N Nuclear Class 1 E Stationary Battery Rates
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Marks, Brian

m: Storm Team [StormteamnAcmkerley.comr
.IL, Friday, October 12, 2001 8:39 AM

To: Marks. Brian
Subject Below zero days

Brian,

The two winters with the most below zero days wee the winters of 1992-1993
(11) and 1993-1994 (18). I did not include days when the temperature
reached 0, the readings were ae <= -1. If you took into account any low
temperatures of 0, it sUil ends up the same.

Keep in mind that these readings are for Hancock International Airport You
may tend to be a bit warmer due to your proximity to Lake Ontario. I
believe there's a record of temperatures rlht at your site from
meteorological towers on the property. This is mandated by the NRC. A
gentleman by the name of Tom Galletta works for Fe company contracted out
to maintain the towers. His office is located adjacent to NMI.

You might want to give him a call. Also, Bill Gregway Is the local weather
observer for Oswego. He provides information fbr the Palladium-Tirnes and he
may be able to give you readings specifically for Oswego.

If you need anything else, please don't hesitate to write.

Dave Longley
Meteorologist
WIXT NewsChannel 9 Storm Team
5904 Bridge Street
Fast Syracuse, NY 13057

me: 315.446.9999 x2213
. , 315.446.9283
E-mail stormteamewixcom
Web: http:./hvw.wwxtcom
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- -kEntergy
Interoffice
Correspondence

February 14, 2001
JENG-01-0038

MEMO TO: DER 01-00668 FILE

FROM: --. MARKS4

VIA: D. RUDDY . r4

SUBJECT: ACT-0O-53590, 'A' STATION BATTERY CAPACITY ANALYSIS

Attachments 1, 2 & 3 show the trend of actual capacity test results of the 'Am & 'B*
Station Batteries superimposed on the GNB expected full float service life curve for
these batteries.

Attachment I shows the capacity of "Am Station Battery verses years of service from
1983 to 1 995 superimposed on the GNB curve. The final measured capacity (86%) was
plotted to fit the GNB curve. The remaining data points were then plotted from that
reference point.

Attachment 2 shows the capacity of "Am Station Battery verses years of service from
1995 to present superimposed on the GNB curve. The initial measured capacity
(98.8%) was plotted to fit the GNB curve. The remaining data points were then plotted
from that reference point.

Attachment 3 shows the capacity of 'B' Station Battery verses years of service from
1983 to 1995 superimposed on the GNB curve. The final measured capacity (95%) was
plotted to fit the GNB curve. The remaining data points were then plotted from that
reference point.

During review of the past discharge test results for each battery, anomalies were
Identified. Attachments 4 and 5 are summaries of each discharge test for 'A" and 'B"
discharge test respectively. The results in some cases were adjusted accordingly to
provide the most accurate trendable data.

The *An Station Battery was installed in September 1995. Per JAF-CALC-ELEC-02609
Revision 1, the OA' Station Battery has 12% combination temperature and aging margin.
Presently, 11% is used for temperature margin (600F). Therefore, 1% is remaining for
aging margin. Attachment I shows that the battery, based on its past performance,
would reach 100% capacity at 7-112 years (3/03). Attachment 3 shows that the battery.
based on 0B1 Station Battery's past performance, would reach 100% at 9-1/2 years
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MEMO TO: FILE January 24, 2001
FROM: B. MARKSID. RUDDY JENG-01-0038
SUBJECT: Page 2 of 3

(3105). Attachment 2 shows that the battery, based on its current performance plotted
on the typical curve, would reach 100% at 12 years (9107).

The previous duty cycle profiles of both "A' and 'B' Station Batteries had a considerable
deeper discharge tests (*A was deepest discharge) than the present duty cycle.
Additionally, both batteries were previously pre-aged at manufacturing. That is, both
batteries were manufactured to approximately 109% and 104%. The GNB service life
curves are based on a 90% formation at the factory. Both the rigorous duty cycle and
the pre-aging at manufacturing attributed to accelerated aging of "AO and wB" Station
Batteries. OA* Station Battery being more pronounced due to a considerably more
rigorous duty cycle than "B* Station Battery and greater pre-aging.

From the above it can be concluded that a conservative scenario is that the battery
would remain above 100% until 2003 (after the 2002 refuel outage) and still have a
combination of 12% temperature, aging and design margin. More realistically this
battery will reach 100% capacity sometime between 3105 and 9/07.

It should be noted that an attempt was made to correlate the actual discharge test data
in the 2000 discharge test to actual capacity. The methodology for calculating battery
voltage from IEEE 485 Annex C was used based on (conservatively) the lowest voltage
in the first minute (the remainder of the test gave very favorable results). Since two
magnitudes of current in the first minute are utilized (i.e. 696 and 609amps), this
correlation was made difficult (or at least skewed), however, did provide some usable
data. Using 609 amps, the calculation yielded 103.4%. Using 696 amps, the
calculation yielded 118%. Note that both tests were adjusted for the voltage drop in the
intertier jumpers. The 2000 "B* Station Battery discharge test was analyzed and yielded
a 118% capacity utilizing IEEE 485 Annex C methodology. Both the *Am and "B' rough
draft IEEE 485 calculations are electronically saved in G/Marks/SBI discharge test
analysis (SB2 discharge test analysis). An engineering judgement can be made that
the WA Station Battery capacity is somewhere between 103.4% and 118%.

A recommended change for minimum battery electrolyte temperature is to revise the
acceptance criteria to 65OF (from 600F). A 3% gain in aging/design margin is realized
by not allowing the battery electrolyte temperatures to go below 650F (see IEEE-485
table 1). PCRs 01-2372 & 01-2373 have been initiated to revise the acceptance criteria
for electrolyte temperature from 600F to 650F for MST-071.12 and MST-071.13 (these
values are to be adjusted upward to account for MTE accuracy. Although not directly
associated with battery operability, MOD MI-89-064 specifically changed the low alarm
setpoint for battery room ventilation to 650F (from 600F). TSI-6 should be revised to
reflect MOD M1-89-064. ACTS item 01-56385 has been assigned to licensing to revise
TSI-6 to indicate 650F for the lower temperature limit for operability. This would be
consistent with battery electrolyte operability. Attachment 6 is three years of battery
room temperature data.
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MEMO TO: FILE January 24, 2001
FROM: B. MARKS/D. RUDDY JENG-01-0038
SUBJECT: Page 3 of 3

A Design Change Is proposed for the 2002 refuel outage (RIB) to alleviate the voltage
drop restraints and to bring the aging and design margins more in line with industry
standards, IEEE-485 (see PID 93680). Implementation of this modification will also
eliminate the need for accelerated battery replacement. DER 01-00668 was initiated to
document this condition.

The above actions will ensure continued operability beyond the 2002-refuel outage
(Ri5).

B. MARKS
ELECTRICAL ENGINEER

BM:cf

Attachments

CC: J. Stead
A. Barton
D Starozeski
T. Andersen
B Lonberger
T. Savory
M Abramski
D Parker
RMS
JENG File
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"A" Statbo ttery 118101 10:5r I

. . , .End.

Date. Rate Duration
. - . _ .. . . _ _.

Voltage

1.75vpc

0~

0

C>

t4)

# Of Cells I Cavacity Comments
_ . , 

_ _,

This factory test was stopped at 8 hours (108.41vdc). Capacity estimated to
111% using an excefi growth trend (to 105vdc). The rate of 309amps is slightly
less than the present temperature corrected discharge rate of 31 lamps (revised
curves). An additional item not accounted for Is that the factory test does not
consider voltage drop In Intertler Jumpers (appr 0.13volts). Therefore an additional
adjustment (engineering judgement) winl make It 109%.7117183 309 Amps 8 Hour 60 109%

. .; ._..

Not adjusted for the new discharge rates. The test results are not accurate The
voltage at 8 hours was 107.57vdc. The volage at the 8 hour mark during the
1983 test was 108.4lvdc. The capcity of 101.25% does not appear accurate. The
work package does not support this value. Based on the length of time the
1112195 test took to get from 107.5 to 105vdo (36 minute), the value of 101.25%
can't be accurate. It 36 minutes Is added to thIs test, the value then becomes
107.5%314185 28B Arnps 8 Hour 1.75yoc 60 107.5%-' - I --. �.......

Not adjusted for the new discharge rates. Test was hlterwpted for 9-1)2 minutes
to jumper out low voltage cell Allowed the battery to *recvr. This would tend to
show more capac. The test results will be adjusted down 1.5% from the
recorded value of 104.6%. Therefore, the test results then become 103.1%9129189

1112195

296 Am Ips`8Hour 1.75voc 58 103.11%- . '-.

Modified performance test. No equalize performed prior to test. Also, an
additional voltage drop In Intertler jumpers of about 0.11 vdc due to higher rate.552 AmpsI3 Hour 1.81vpc 58 83%

.
......f.- .-- . -... -- t

i4
"toC

New Battery Intalled 919195
. . F .__ __

8125195

1115196

595

588

3 Hour3.... .

13 Hour

1.81

1.783

Factory Test. Although the test configuration was slightly different than the
Installed configuration, the 410 cables used provided suflicient resistance to
simulate our Installed configuration. This was a modified perlormance test.58

58

98.9%4
-- - - - ------------- 4- - - -.--

Modified perrmance test. No equalize perftrmed prior to test.112.40%-.- . -, - _ -

CD
- CD

o "

ILA -4

1 of 1



,r Statior - itery
'1M18n

I I- - I I a I

Date Rate Duration
Enu

Voltage # Of Celle Capacity

0~

0

60Comments. . . . s . _ . . __ w

This factory test was stopped at 8 hours (107.27vdc). Capacity estimated to
108% using an excell growth trend (to 105vdc). The rate of 300amps Is slightly
lss than the present 8 hour discharge rate of 302amps (revised curves). An
additional item not accounted for Is that the factory test does not consider voltage
drop In intertier jumpers (appr 0.13volts). Therefore an additional adjustment
(engineering judgement) will make It 104%.7T1B8 3 309 8 Hour .75vpc 80 104%

Not adjusted for the new discharge rates. The test results are not accurate. The
voltage at 8 hours was 108.68vdc The voltage at the 8 hour mark during the
1983 test was 107.27vdc. The capcty of 101.25% does not appear accurate. The
work packae does not support this value. Based on the length of time the 114195
test took to get from 108.6 to 105vdc (56 minutes), the value of 101.25% cant be
accurate. if 38 minutes Is added to this test, the valu then becomes 111.7%

3112V85.... .-. ------

9/20189

114/95

286 8 Hour I 1.75vpc 80 111.7%
_ . t.

Test results measured 110% capacity. However this test was adjusted down 3%
(see Itern #3 In JMD-95-018 & JAFCALC-ELEC"01962) which results in 107%
capacBM.300

558

8 Hour

3 Hour

1.75!rpc
.1 .. ... ...

58 107%
. . .. .. .

Modified perfoiriance test No equalize perfkrmed prior to test Also, an
additlonal voltage drop In Interier jumpers of about 0.11 vdc due to higher rate.58 95%

New Battery Installed 1M31196

7/16/96 607 3 Hour 1.81vpc. 1-. . 5 3. - u . . _p. c - . . .

11114/96 575 13 Hour ,1.77vpc

I-. -. II
58 95% Factory Test This was a modified performance test

60 111% Modified Performance test No equalize performed prior to testI~ A

I of 1
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Appendix 8

Manufacturer's Data and Reference Material
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Okonite Cables
Section 1 General Conductor

Information
dc Resistance

Resistance in Ohms per 1000 feet
per conductor at 20'C and 251C of
solid wire and class B concentric
strands copper and aluminum conductor Table 1-3

.,8RCW. .4JIN.B Mmp:

__ _ __ _ _ A- .. .~ -cas - .. . * i.iia~ .j . g; @ ._.

CU ___ CU t. CU . i__ Cu $At CU CU CU CU

Xf. 257 - 26.2 26 - - 26.8 27.3 - _
16.2 - 165 ~-- ~ -< 16.9 17.2 --

i 20 101 10.3 10.5 .C ' i 10.5 10.7 11.0 11.2
a 8.05 8 ' ' 821 - - - 8.37 8.53 - -

6.39 6. * 651 - 6.51 6.64 < 6.64 6.77 6.92 7.05
:: T8 4.02 -,, 4.10 4 4.10 v-Nfi ¢ 4.18 z '4> a 4.18 4.26 4.35 4.44

- -' -!14- 2.52 2.4.14g> 2.57 @422 ' 2.57 i 2.62 2.62 2.68 2.68 2.73
1.59 ~A ~ 1.62 ~ 6 1.62 28 ~1.65 2.0 '1.62 1.68 1.68 1.72
0.999 1 1 02 1. 1 02 - .6E 1 .04 1.70 § 1.04 1.06 1.06 1.08
0.792 080 . 80 8 08 ~0824 1 5 0.816 0.831 0.840 0.857
0.628 003 0641 t$ 0.641 0 .06544 0?' - 0.646 0.659 0.666 0.679

< 0.495 '. 4 ! 0 508 8 05 403 0°518 I.8C 0.513 0.523 0.528 0.539
-~2& 0.395 0.403 '£1 0.403 0 0410 I84 0.407 0.415 0.419 0.4270.313 @ S4 0.319 .~4 0.320 , i524"\ 0.326 0.323 0.329 0.333 0.339

Z 0.248 s 0.253 A 0.253 0.259 , 0. 0256 0t261 0.264 0.269
0.205 0.2010.33560 2050.203 0.207 0.209 0.213

0.156 25- 019 a21 059 6 0.162 &067 0.161 0.164 0.166 0.169
0.124 20' 0.126 27' 0.126 0.129 ~0~1~ 0.128 0.130 0.131 0.134
0.0982 0.100 .18 1000 j6 0.102 Wi;21t 0.101 0.103 0.104 0.106
0.0779 t2 i 0.0795 '.13' 0.0795 e t f3f 0.0811 O 0.0798 0.0814 0.0827 0.0843
0.0618 0.0630 0.0630 f 0.0642 ? ; 1 0.0633 0.0645 0.0656 0.0668

0 0490 0.0500 0.0500 O821i 0.0509 D.083& 0.0502 0.0512 0.0515 0.0525
0.0423 . .069S 0.0431 CU07M8. -_ 0.0440 0.0449
0.0353 07 0.0360 .09 - - , 0.0367 0.0374

~.0.0302 ~~9~ 0.0308 K055 - -0.0314 0.0320
F _ '0.01264 0 0.0270 4 , - -0.0272 0.0278

-0.0212 i.Q4- 0.0216 - -0.0218 0.0222
0.01786 '.09 0.01 80 p.

2 5
-0.0184 0.0187

0_0141 3 0.0144 _ - 0.0145 0.0148
0.0106 z Q0.0108 -. O177. - _ 0.0109 0.0111

' 200.00846 tag'. 0.00563 OOV2- -0.00871 0.00W88
_ 000705 o°:oo0.00719 0.0tI8' - - 0.00726 0.00740

- '~ ' 0.00604 - 09 0.00616 - -0.00622 0.00634
0-00529 0.00539 0.005 - - 0.00544 0.00555

-. *-' LS - 000427 - O0702 0.00436 iOtooii5 0.00440 0.00448
*NOTE: To determine resistance for temperatures other than 25°C use a multiplying factor shown on page 4.
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General Conductor
Information

dc Resistance

Based on the resistance-temperature
coefficient of copper of 100 percent
conductivity and of aluminum 61 per-
cent conductivity (international an-
nealed copper standard) at 25°C and
the formulas:
R, = Resistance at 25°C
8 2 = Resistance at desired temp. T2
Ti a 25°C

Copper

R2 [ 2345 +T

Aluminum

R2 isR'[228.1 + ;

Example:
R dc at 750C for 4/0 AWG
uncoated copper = 0.0509 x
1.193 .0607 ohms/1000 fL

Resistance temperature correction factors
Copper Conductors Table 1-4

11[ 11
0 .904 .908 .911 .915 .919 .923 .927 .931 .934 .938

10 . .942 .946 .950 .954 .958 .961 .965 .969 .973 .977
20 .981 .985 .988 .992 .996 1.000 1.004 1.008 1.012 1.015

30 1.019 1.023 1.027 1.031 1.035 1.039 1.042 1.046 1.050 1.054
40 1.058 1.062 1.066 1.069 1.073 1.077 1.081 1.085 1.089 1.092

50 1.096 1.100 1.104 1.108 1.111 1.115 1.119 1.123 1.127 1.131

60 1.135 1.139 1.143 1.146 1.150 1.154 1.158 1.162 1.166 1.170
70 1.173 1.177 1.181 1.185 1.189 1.193 1.197 1.200 1.204 1.208
80 1.212 1.216 1.220 1.224 1.227 1.231 1.235 1.239 1.243 1.247

90 1.250 1.254 1.258 1.262 1.266 1.270 1.274 1.277 1.281 1.285
100 1.289 1.293 1.297 1.300 1.304 1.308 1.312 1.316 1.320 1.324

110 1.328 1.331 1.335 1.339 1.343 1.347 1.351 1.354 1.358 1.362

120 1.366 1.370 1.374 1.378 1.381 1.385 1.389 1.393 1.397 1.400

130 1.405 1.408 1.412 1.416 1 .420 1.424 1.428 1.432 1.435 1.439
140 1.443 1.447 1.451 1.455 1.459 1.462 1.466 1.470 1.474 1 A78

150 1.482 1.480 1.489 1.493 1.497 1.500 1.505 1.509 1.513 1.516
--- - -

Aluminum Conductors

20

�10.

�4oo�

f;I2G�

._____

400

t~20

i7� 290�
�.944

984
�7I.02.4'

i.1O4�

�1j4
�., 1184

1,223

;�jt26i'�
�t3ov�
3402 �'

iL378'
t417
1.456

lASS

'�r >
�948�

.� '.988�

A,028"'
�1.068

�i;toa� �
�A48�

�t1B7
4.227
�4.266 �-

:'t304;.

:1�381?�.
�..1A20

�1.459
- l.498'�

91$
952
2992

1032
I 07Z
112

1152
1191
I �31
i.270
1.308
�1 347

1385
1424
1.463,

71.502'

�',917

1.036
� 1,076

1.156
1195

71.235'
1274
,.1.jSII "1

t389
-t428'
t467

1.538

f !.9.160-f71-

d:1.093.1 .4 -I
1.80

:!::,I

. f ''96S4 \

-1.3708 '

1.2436' ~

1 i.475 '
'1.514:

v.98 K

:-,1.Q08,
-.1.048 -

. ,1.088-,
,1128

.1'.207 -'
1.246

. 1..285 l
.1.324.

1.iO1'2

1.440

1.479
1.518

.: .9,72 --
1.012 --'

:' '.052-'.'

1.172

'1.2121-'=
.-:1 .250:.:

: -'1366. '
1.405- .

:1.444 .
1,483
.1.522

1.016

1.3096

.1 .176
'--1.2.15'
-,'1.254
:1.293.

:-.3.70
1. - 40g:9

1.487
'1.526
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-AX . .4 C.. 31254849764 2 :,I

& -2S~ IFC -- 2:38 P!1 E

ASUc
____SER VICES, INC.

&is~otuom~c~FAIXI

From: Doug Meidling Tel: 973-966-2339
Technical & Training Specialist Fax: 973-966-2431

To: Alex Barton Co.: lAF NPP, Des Eng DepL

Date: I0J25/01 Fax: (315)349-6991 Pages:

Dear Mr. Barton.

Enclosed is all the information I could find on this product The original serial number
Specified the coil used. that S/N is no longer available. If you can see the number
on the coil I could tell you what the resistance should be. If it is a 10-417.8 the
Resistance Is 1607 ohms I- 10 %.
Pick-up was probably set for 75 to 80% of control voltage
Doug

Doug

AvoC -/-A e d a /- e O ---, la, &.f ..' a 0/10.l CM r 7)
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Kew. 1. 2 P.1.. 200 Ampei4.
col.!g N*. 2514

Appbicohton
Bulletin S025 Coniactors arc used

for all classes of direct cur.,nt loads
including tunesten lamp and motor
loads. Thems contacrors provide a safe
and convenient means of repeatedly
making and breaking electric circuits
either manualSly by push buttons or
auromatncally by scdsitive relays or
instruments.

Listed contactors are 2 and 3 pole
normally open and are available with
or without enclosures and with fronr
or back connections. Multi-pole ar-
rangements are available as required.

Auxiliary contacts, either normally
open or normally closed. can be added
to any lised contactor.

Construct;on.
Bulletin 1025 Contactors are listd

as standard with copper or silver alloy
contacts. The contact action In all
sizes is adjustable and contacts are
readily replaced from the front of dte
panels

Each polo is euipped wih an Un-
usual design o cret col pe ma
netic blowout deveoped by the Auto-
mastic Swifi Company, whch provides
directed cotrol of the a away fro
the eurrent carrying contact suface.

Panels arc ebony asbestos and Rlush
dead construction.

Enclosures are NEMA I type, black
fiish for surface mounting. Weather
resistant, dust tight or watertight cn-
closures are available along with en-
cloures suitable for fush mounting or
hazardous locations, prices will be fur-
ished on. request.

Operating Currents
The values tabulated arc based on

cold coil resistance. Coasequentny they

I;Iwe R 2 Pole. 60 Aampo
Catalog No. 2508.

represent maximum currents. The dos-
mug current in many sizes is greater
than she holding currents. The mo-

entary higher current value is used.
on closing, to inure positive ad rapid
response. When thecontainer is dcled
additiona sace s utomatically
conneeted in series with the contactor
coil reducing the current to the values
shown.

All 0-C contacton will pick up and
close at 80% of normal voltage with
the coil at its maximum temperature
rise. They will withstand 106 over-
voltae without damage to the coil
winding.

ELECTRICAL SPECIFICATIONS
* RATED IN AMPERES PER POLE FOR

ALL CLASSES OF DIRECT CURRENT
LOADS.

* STANDARD LISTING6S IN CAPAC-
mIs FROM 30 TO 200 AMPERES
TO 2So VOLTS D.C, ONE AND TWO
POLE.

* AVAILA3LE To 750 VOLTS D-C.

* INTERRUPTINO CAPACITY To 4
TIMES RATED CURRANT.

* NO D!RATING FOR HIGH INRUSH
CUtRENTS OR ENCLoSED TYPES.

on 600 vole DC systs itber as
single pole double break or as 2 pole
concactors. Whe so used the retve
interrupting eapacity reduces to 150%
of rated CurrenL

Ratings ae in atoperes and no de-
rating is required for the enclosed tpe
or for high icrush current loads.

Eloctrical Connetons
Bulletin 102S Contactors arc listed

as standard with three possble con-
trol forms. Refer to Figures 2 3, 4,
and descnption of the various methods
ot control on Pagge S0.

Since separate control is provided
on all conztors, the main line con-
nections can be made to tbe top or the
bottom tenriialt. When the line con-
nections are made to the top terminals.
the poles win be dead when the control
sircuit is de-energized.

Modified Arrangements
The Automatic Switch Company has

manufactured many modilled arrange-
ments of Bufletin 1025 Coafat ..
These modifications were necessitated
bT conditions of space, or frequency

operation, or control functIons. or
other recasons

Users am urged to avail themselves
of the ASCO Engineering Service
which is pan of every negotia .
When a modifed arrangement is in-
dicated for any control problem, rec-
ornmendsdons will be made on an
enginceeing bastis

Thos applications which require
continuous operation at a rate of mome
than 6 per minute should be referred
to the Company. Complete informa-
tion sboul'l be subnitted - that sQ
accurate analysis and recommendation
can be made. In ary application where
frequent closing and opening is Rcges-
sary, consultation with an ASCO En-
gineer will sure dependable controL

CW1*A51M4 CURREMUs AT 1)5 vOLT &-C
Ibe cujrn"a VuNlueV C 01"s V011*

am, A#pV.uA&&ofl Ar Di.tmseato

CO.ft, Causal U..st

30- - --. 0 0.09 10.1
I -0.8 0.20 22.

dO 2 0.0 0.20 22.5
1 _ W 2a.m

ano 2 GA 0.12 20

ao I-27 o0. 22

2 1.27 0.20 22

Ratings
These contactors are listed as stand.

ard for 250 volts maximum oa all
vlasses of load, moninductive or induc-
tivc. Coautcturs are available for volt-
ages above 250 volts to a maximurn
of 750 volts.

The 2 pole contactors can be used

K'NATIM- i- - - - - Aifftmu Mr. SWITph (",A W-
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Section 3

LIST PRICES AND AMPERE RATINGS. OPEN OR ENCLOSED
Fot 230 Volts D-C. Contrel Circuli Furnsimed as Separate Control

i FOaM 2 Ua" 3 POIM 3M
2 WInt CONTROL J WIlJ -570P4?ART- CONTROL ?fRMOSTATIC COTROt WfN sMAr

A Pei op. Type toe Type 0.rw I ws" Tro-.o Type Odat e S..I ,rd ?y

eaao th# calo tir caao Lze, c.,.s :- U; cae tiS c_409 u- . _ . _Co.. I Prin C. Prue U Ce.. Pet NO.2.g PMa "al. P" me.a. Ma

l5 $ 60.00 2S46C 74= 26 47.00 2526C J1.00 6 1 12t 109.0 25S6C 12.00
30 23 2SW I7.-SAO 251SC " 6.C0 252 95.0 2S37C $ 67.00 2565 MAC.0 { 555C 51 12.0

. 2507 6.00 2517C |2-.00 2527 81.00 2WO I 06.0 2367 131.00 257C 15C
2 2508 1 0 251 12005 1 2525 10 25SSC 1200 254 ICC.0 25s5 tU .0

. _ - _. - -_ -J

1 250 340.00 2518C 1050 2521 I1. =21C IA1.00 2 541 13.00 2551C 161.100 2 22 t10 151 22C 8.00 2t 2 12239.00 2C 12.0 2S0 1* 250 221.00

2I Z513 110.0 2523C 136.00 25 119.00 2-2C 1l5s0 252 I6&0 25.
2 2512 221A2. 252 255 W0 2S$2 221.00 2544C 25500 Z5SS2 27.0D MC

Joe 2 253 29 2W0C 372.00 2549 24*0 237= 296.00 2573 30160 24C U1400

s 11v wo D.C service. Use 2 poke ie uorec for 230 wVlft D.C.

STANDARD DATA
Standard Control Voleates; I IS or

230 D-C.
swamdad ftnels: Front saotnecboc. &Ash

dead backc. ebony asbeseoa
Svmdat-d Cabinets, NWA I. for suw-

face mounga.
Contacacn can be burniShed 'With A-C

opersht coas at£2c Ilssid.
Soldcricas b1.cs furnished as -- andard

eqq4--oL
Eaclosed type ractugs ame conulnuoua and

the Isawe as open type

ADDIIONAL MEATURES
Special COWAuo V01=002: AuxIUlz* Coeesct -....... 00 Lin Each

To i ~ 7.00uz (JFor wavirmur of awo auzu-sim
To zso .c _ d D..7....00.....Liu~ sctc added to Fau I Cvoeaczoa Pris
TO 73 P@....C Conulft Fatr on seqoese for miore than two).

back Connocra -c%--Ad 10 Costeol beat orS wrface, WOU~ 608
2 Coaaclort nleahankcafy interlocked on Typ~e C for Form 2 -.....SiI .0 List

a acumenm panl-Add 39.00 lis s 10 Ifor Vo vw~le3.....1.00L
pric of two conlactors. copoici-,ne yaPlble

WHEN ORDERING
Specify Catalog ausber. voltage and funyof line and co31101 circuits.

azkd tpo of Cabinat if -I, ha EMA t.

tOIMENSlONS and WEIGHTS for FORM 2 ad FORM 3
250 Volts D-C

.

..

I
INLSo TyVI

4-i --
ffi I s . I . . I 11 . I ._ I . I . .

1I .
Ta
To w I laI is11

-sl0 I T
ad
31

_ I. - . _ .~ _

12 ttI I 7W

.. I 11!IV I TV. 4Wjl] arr % I'f&sfao SW It a is

fhW& 9. oUIr-60 D3c...sem.tl 1 1P 4 I pIII I II I j I& I I _ JA . 5 -. 1 W *% 1

m00 if m % I % Na a a
I 111 W I I st1 3 I " I I I ja II SI .2

'A S . - I - I I- w I . - - % ii
?Por IFOa 31 Control. the addidiom of

the thermostatic Control relay wul "d
aprnoxmiatelY 3' to the u4dth.

All weights ame approximate sbipping wei~bts 1A pounds. AM d1aensions we In inchb.

Page, 02 ----- … ---- AUMIfimt~ Swtth Ca. Pu .. P~i or- j
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fltux-ia-ci iur. tuw' nnl tbuu tivtt1.vt. tX NO. 2019667314 P.01

I- Aulomalic Switch Co.
FLORHAM PARK. NJ.
FAX 201-966-7314

10 1315 fil9.69f
FAX ?4UMUER

AT: MEW YORKPOWER AUTHORTY
COMPANY)LOCATION

IKR: MAl£AON A
N"mE OF JADRCE*A

~A :RIC MAMKIEL NUCLEAR SALES WE.A8..9L1
Tel: 1207) 966-22S5

LJN~IBUa

AeX:

Th minimum pAckujp and dropot voltag for an ASCO nuclr
qualfid Z 0 13t6R~ 726 VOC, 35, J wt t vlvw ;s.90 VDC.

This Is th mimummvo/tV* the va has been qualfhed to. Keep
In mind that th valv ' ww pikp and drop out at lower voftages
dependng n ed"*n~r factors IndUdtw operating pnsufe, valve
tm=edMlW etc., butwASCO NP-I, 125 VDC valvs have only-been
quaffied to a minlmuo voltae of 90 mc.

Rich
Nuclear Sales

1 PAGE(S) INCLUDING THS COVER PAGE

I
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Barton, Alex

-Original Message-
From: ASCOBILL@aol.corn [mallto:ASCOBILL@aol-com]
Sent: Tuesday, November 20, 2001 8:23 AM
To:.Barton, Alex
Subject: Re: 03SOV-140A or B (71DC-A2 Ckt 1 or 71DC-B2 Ckt. 2)

In a message dated 11/19/01 6:41:43 PM Eastern Standard rime, ABartol@entergy.corn writes:

Sub): RE: 0350V-140 A or B (71DC-A2 Ckt I or 71DC-82 Ckt. 2)
Date: 11119/016:41:43 PM Eastern Standard Time
From: ABartaO1entergy.com (Batton, Alex)
To: ASCOBILL@aolcorn rASCOBILL8aoI.comn

Bill,
I need a minimum pick-up and drop out voltage, and Wattage for 125 VDC:

HYDRAUUiC CONTROL UNITS BACKUP SCRAM PILOT SOLENOID VLV EQ
AUTOMATIC SWITCH CO (ASCO) SOV MODEL NO. NP8316E36E

Thanks
Alex Barton
JAF NPP
315-349-6622
fax 315-349-6981

Hello Alex - the NP8316E36E In 125vdc uses a coil p/n 220339-010-D which is rated at 17.4 watts. Voltage
range of 90-140 vdc with 125 as the nominal. Regards, Bill Meyer

1/2/2002

hi
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Barton, Alex
From: Barton. Alex
Sent: Friday. April 26. 2002 9:03 AM
To: 'ASCOBILL@Bao.comY
Subject: RE: 31 FPD-5A (71 DC-A2 Ckt. 8)

Bill,

I need a minimum pick up and drop out voltage for 125 VDC RFPT SOILENOID:

ASCO BULLETIN 1300-106 CAT # 106A231 125 VDC 100 WATT CONTrINUOUS DUTY, CLASS H
HI TEMP COIL
Ref GE Drawing No. 128C22FC Rev .1

Thanks
Alex Barton
JAF NPP
315-349-6622
fax 315-349-8981

Barton, Alex

From: ASCOBILL@aol.com.
Sent: Friday. April 26, 2002 10:48 AM
To: Barton. Alex
Subject: Re: 31 FPD-5A (71 DC-A2 Ckt. 8)

Hi Alex... .all our 125vdc rated coils will operate within range of 90-140
volts DC.
Best regards, Bill Meyer - Asco Valve sales engineer.

4/26/2002
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Barton, Alex

Fmm. ASCOBILLaol.com
Snt November 15. 2001 01:21 PM

To: Barton, Alex
Subject: Your Aso Valve request for hktonutbon
Hello Alex - Asco valve pn HC8210C13 - t25vdc uses a cDR p/n 2221B418-D rated at 26.6 watts. It Is designed
to operte within a range of 90-140 volts with 125 as Mhe noninal. Thank you for your Inquiry. Best regards. BSI
Mayer - Asco Valve saes engineer

1111510i
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I
I ASV5

FLORHAM PARK, N.J.
FAX 973-966-2273

wwASCOVALVE~com

QUOTE NO:

31S-349C981 AVD TECHNICAL GROUP (PH - 973-966-2082)

FITZPATRIC NUCLEAR POWER __ 1NDEMANAGP.R

ALEX _ 1 BRHt.

_ AME CHIU

RZCUIMATYSKI.L

XX DAN ZARZYCKI

10 FAX NO:

COMPANY:

ATN:

DATE: 11/15101

REF: HC8210C13 125/DC

ABOVE, VALVE TAXES COIL PART NUMBER 222f84-016-I)
WATTAGE: 26.6
COIL OPERATINC RANGE: 90 TO 140 IDC

SEE ATrAClED SUPPORTING DOCUMENTATIO'.q

PLEASE NOTE FAX NO. REFERENCED ADOV FOR AVD wQuIUES

Prices quoted are firm for 30 day from date of quote.

SUBJECT TO ASrA TERMS AND CONDMONS OF SALE

ORDER ENTRY POLUCY: If an order is placed for the above vals, plea referce aigped Quote No. mud send
copy of lbis quote with Prehsse Order.

REGARDSMI

DAN ZARZYCKI
3 PACE (S) INCLUDING THIS COVER PAGE
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vz06 VALVE CROSS REFERFIJCE - NOTE INQUIRY

FEaEFX1 _PR2 fio SUF'SXI SFXZ SYFTX3 TEL CSA
MHC LX2OCO1S

SOL . SOLrBVOLTAGE LL AC/DC
125/DC D

SSER
SEQ NO NCTZ D4SCRZPTXON
elf XCS2:0C13
018 ATR: 5-250 WATER: S-200 LT Orr.: 5-200

020 J *. ,
021. CRATo S 26 PIPE: 3/4
CSi n i _ 07J1S/82 RN SSSUED MO S.G. 761t3K.
El 1 R0O103568 A e30216 YWC ADDED RERLD KIT/DEL SVK
6..? ER0O109329 S 022184 AME SOL ASSY WAS 15B036-2H
613 ER110444 C 03/20/84 AEW COIL WAS 58-824-HC.
614 ER00112358 D 040923 PWC rDDEP XIs INFO

PAGE 001-

*FF5 TO RETURN TO V104
* DEPAESS 2F12 TO PAGE FORWAPD - PF2 YOR FSRST PATE
* DEVA1RESS F1. TO REZTRN TO MANU
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ASaS Engineering Information
Solenoid Valves

Coll Operating Votae Ranges
Ali coils are designed for industrial operating voltages
and can be used on the following voltage ranges:

__AC Occ

._ _a__l llorial Nomiael O Nonal
oltelbx Ratne opwllt Rn" I Vottaot af optmum n W%$t

24 20-24 1 5.1-653

120 102-120 12 102-I26

- - 24 2045

240 2044240 120 102-2 .

43A 408-480 204-232

Note: Special coils are required for battery charging
| drelts where wider voltage ranges are typically
encountered. For these applications, special continuous
duty Class H coils are available that wilt accommodate
a voltage range equlvalent to 12% over nominal, ZX )
under nominal, and a 140F (60-C) amblent. Standard
nominal voltages are 125 and 250 DC, which translate to
a voltage range of 90-140 and 1802IO, respectively.
Add prefix OMC" to the catalog runbea. "MCl prefixf Is
only applicable to valves with coil classes FT and HTl
Cornsuft~ factoty-or other constructions.

Most ASCO valves, deper ag on construct, Will
operate at 15% under nomiMI voltage and maximun
operating pressure di erental, and are capable of
operating for short perids at 10% over nominal
voltage. For coil classes other than FT and HTi over
votage Is not recormended. For wider voltoSe ices
than shown here or for operating volage ranges for
specfirc catalog numbers, please conrawt your local
ASCO safes office.

Power Consumption
Power conmeption can be determined from the ratings
shown on individual Series pages. For AC vatvcs, the
watts, volt-ampere "Innuh- (the high mome'nary surge
occuring at coil energzatfon), and volt-ampere 'holding"
(the continuous draw following inrush) are given.

The current rating for Inrush and holding may be deter-
mined by dividing the voltage Into the volt-amp rating,

Intulh= volt-amp inrush
voltage

Hhding, volt-amp holding
Amps voltage

DC valves have no inrush current. The amp rating can
be determined by dividing the voltage into the DC watt
rating:

mps awatts (DC)
voltage

Notes:
1. When a valve has been energized for a long period.
the solenoid becomes hot and can be touched by ham
for only an instant. This Is a perfectly safe operating
temperature. Any excessive heating will be Indicated by
smoke and the odor of burning coil Insulation.

L Valves for AC service can be conerted to other AC
voltages simply by changing the colL SlmtlartG DC
valves can be converted to other DC voltages. When
converting from AC to DC, or vice vwi-, consult yaw
ocat ASCO sales office for instructks.

Solenoid Constructions
Internal parts in contact with fWds are of non
magnetic 300 and magnetic 400 seies stainless steel. In
AC constructions, the shading coil is normally copper.
except that silver is mostly used In valves with stainless
steel bodies. Other materials are available, whei
required. In DC constructions, no shadin coil t%
required. Typically, the core tubes are of 3DO series
stainless steel and are formed by deep drawings,
eliminating th need for silver brazed or wolded Joints.

11.04
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AMS A. FMZPATRIC NTUCLA POZR PtLUM
QUALITYICATZON DOCJMW:TATbQ MWPORT

QDR NO 35.8

SUBJECT: TARGET ROCK 1/2 SMS-S-02-1
SOLENOID VALVE

This report supersedes the following EQ Reference Files:

0Q REFE3CXE #227

Prepared by Rold g Kenneth D. Moody Date 3/2/96
For W. Hotchkiss

Reviewed by Michael Durr

Approved by George J. Tasick

Date

Date

3 /2 26

3/2 /96

Revision Pages Affected Prepared Reviewed Aproved

I Sections 2. 0,7.0, o S' M
1 3.1.1, 3.2.1.2*

3.2.1.3, 3.2.2,
3.2.3, 3.2.5, 4.7,
4.8, and Fig. 1-1 _ _ _ _ _ _
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PREPARhD * TARGET RCOCK CORPORATION PaGo 9 op 40
CATE EAST FARMINGDALE LONG ISLAND. Kt Y. Oxbow 4763 _

___ _W_ _ 'oTw 87Z-548L Actuator assembly shall be a nominal 125 VOC system with a voltage

range of 92 VOC to 154 VDC.

3.2.2 Pneumatic Power Supply

The pneumatic power supply available to operate the Electropneumatic

Actuator assembly shall supply air or nitrogen at pressures up to 260

PSIG. The system flew capaoility shall be 50 SUFM at 100 PSIG

minimum. The air or nitrogen shall be oil free, filtered to 50 micons

maximum and have a dew point of (-) 240F at atmospheric pressure.

3.2.3 Electrical Enclosure

The electrical connection between the solenoid coil and the electrical

system is through the 3/4 inch NPT opening into the electrical

enclosure. The power leads are connected to one side of the terminal

board and the solenoid coil lead wires are connected to the opposite

side. The electrical enclosure seals are Viton 0-rings. Since the

solenoid coil may behi-eld -wired using-open raceways, the electrical

enclosures of the test valves shall also be open to the ambient

environment. After the electrical connection is made, the wires,

terminals and terminal boards shall be sprayed with a conformal

coating to deposit a protective covering of silicone resin on the

electrical connection. The conformal coating application procedure

shall be included in the final test report for reference. The

external hook up wires connecting the three way solenoid valves to the

control circuits during testing are not included in the environmental

qualification program.

302
Ta.". - *e .W
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AGASTAT* Series E7000 TimIng Relays are
suitable for ClaS 1E service In nuclear
power generating stations and comply
with the requirements of IEEE Standard
323-1974 and IEEE Standard 344-197.
bsting was also referenced to ANSI/IEEE
C37.98.

The present Series E7000 design was
evolved over 40 years ot continual fGld
use In a wide range of Industrial applica-
tlons. On-Debay, Of-Delay and Four-Pole
versions are available for use with a
choice of 25 coil voltages, as wen as time-
calibrated delay adjustments to as long as
60 minutes.

Cycling With Load Aging
The radiated units were then subjected to
27,500 opetations at accelerated rate, with
one set of contacts loaded to VC, 60Hz
a? 10 amps; or 25VC at 1 amp and th
number of mechankcal operations exceeding
those experienced In actual service.

Temperature Aging
This test subjected the relays to a tempera-
ture of 100C for 42 days. with performance
measured before and after thermal stress.

SeIsmic Aging
Sufficlint Intefactions were perlorned at Wi-
els less than the fragility levels of the devices
In order to satisfy the seismic aging require-
ments of IEEE STD 323-1974 and IEEE STD
344-1975.

Seismic Qualificaton
Artificialy aged relys were Subjected to adm-
ulated seismic vibration. which verified the
ability of the Individual device to perform its
required function before, during andlor follow-
Ing design basis earthquakes. Relays were
tested In the non-operating, operating and
transitional modes.

Hostile Environment
Since the timing relays are Intended for use
In auxiliary and control buildings, and not In
the reactor containment areas, a hostile eral-
ronment test was performed In place of the
Loss of Coolant Accident (LOCA) test. Relays
were subjected to comblnation extreme tem-

peratureihurrildity plus undevr voltage
tesing to prov ter ability to function under
adverse conditions even after having under-
lone all th previous aging simulation and
seesmic testing. The devices were oprated
at minimum and maximum voltage extremes
65 and 120 peroen of td voltae for AC
units, and 80 and 120 percent of rated volt-
age for DC units, with temperatures ranging
from 40F to 172F at 95 percent relative
humdity.
Baellne Performance
In addition to aging tests. a series of baseline
tests were conducted before. and Irnmed-
ately after each aging sequence. In the fol-
lowing areas: Pull-In Vbltage; Dropout Viage;
Delectic Strength at 1W5SV 60Hz;
Insulation Resistance; Operate Time (mill-
seconds); Recycle Time (milliseconds);
Time Dely (seconds); Repeatability (pere
Contact Bounce (miiseconds at 2BVDC.
1 amp.* Contact Resistance (mllllohms at
2SVDC. l amp.)
Data were measured and recorded and used
for compartson throughout te qualiication
test program in order to detect any degrada-
tion of perormance.

Figure 1.
Response Spectrum. 7kansitional Mode

Test Procedure
AGASTATO Tuning Relay Models E7012, E7022.
E7014 and E7024 were tested In accordance
with the requirements of IEEE SM7. 323-1074
(Standard for aifng Class 1E Equipment
for Nuclear Power Generating Stations), IEEE
STD. 344-1975 (Seismic Qualification bfr
Nuclear Power Generating Stations) and ref-
erenced to ANSiUEEE C37.98 (formerdy IEEE
Standard 501-4197, Standard for Seismic
Testing of Relays). The relays were tested
according to parameters which. In practice.
should encompass the majority of applica-
tions. Documented data apply to timing
relays which were mounted on rigid test fix-
tures. The followrng descriptions of the tests
performed are presented in their actual
sequence. Qualiiication tested for VERTICAL
OPERiTnON ONLY.

Radiation AgIng
Relays were subjected to a radiation dosage
of 2.0 x 10' Rads, which Is considered to
exceed adverse plant operating requirements
for such areas as auxiliry and control
buidings.

FULL SCALE SMOCK sPECTRUM (g Puak)
MODELS TESTED: E7012AC001

Eit2Pceol
t.e i.: 10: o X 1ao-:

DAMPING 8%
tOO- . . I I . The S111 shmpe fat 5 pe-et

do-pine),'I detined by l4ow point
point A * .0 Hz and al

soceimtaon e"It
is perwdOaf VtWa Ith

*POM"~ A0oeatatlo
point D - 4.0 Hz and 20 pen

of te ZPA
point a * 1.e Wand 2S

point G - 23.0 Hz and a larvat
equel to te ZPA

PZCMN I a a 3701t2 *ERIES)
RELAY STATE TRANSITOAL SC

AXIS iH + n:
TEST RUN NO. 41 45. 60.
CoMuosrrg OF rS. SSJ. Sr
BN+ X.707

DUE 10 4S- INCUlATO OF 1t5
MACHINE
Fer addticnal b rdhif atlon
nqit" Amera spedication
E70121E7= or E70WE4024.

P'mquen 7 WNZ ion100

.'9
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SPECIFICATIONS .ia o 7 o s oer
Enviroonental conditions (Qu d Life)

-1M - m NOR MAL

Tempeature (onF 40 70404 156
HumkWV ( %) 10 4040 05
Pressure -Almosplhec

RPAfa1on a 2.0 X 10' (rG m)

Operating CondHIOns- Ploumel Emhonant
NOuMAL OPERAffM ui laVOIm WIlD DC cOllS WI TH AC COU
C oI0 p e.0b nbe "Ra Ad) As =S e sS e

P l~ ( % Ot e a s d v a u e) 60 % i i tl5 4 5 M ii
rp ut d ated u)o Appro

e Wt a ad v 8 ppo 8 Approx

Xff E702 WA OVA
Model E7022 W0 m Mx. 50 rm Ma

nal=ModeE 7 Ml20cyd) mO0 nm MaX. 6 0 ms Max.
Mode E7C22 WA WVA

Contac RAWua. C einuous
a tS vUSQu 1.0 amp

t 120 vac. oH) 10m00 a

(In meghm" 5OWdc 500 Mi 500 Min.

Between Te l ad Ground 1.600 1,500
Between Nornnnected41 nnhuls 1.000 1.000

Repeat Acucy f * 10% t 10%
Approximate WeM t Model E12 and E722 Model 17012 and E7022

.25 be. 2.3 to.
Model £7014 end E7024 Model E74 aE=024

2.57 bs. 2.43 Ibe
(W nh ay very sligtly w~th putlcular cogl voltage.)

Verating Conditlone (Abnormal Environment)
^O9M OPEHATM NOIUL WE' A" RE "r WE I oafE I"

Teamperature (OF) 70.104 40 120 u45 156
Humidty H. %) 4040 10406 10-95 1048 10W5

o Operatin lolage (% of Rate,
Model E7012 AC) ft-a10 6511 85410 6 5.110 WI t1o

D O4l l400z3s 804tt0 904t0 lQQSIt
Model E70224AC) 8W110 65410 85110 65410 $5.10

PMC 60-110 0110 m110 80110 . 80-110

Replacement Schedule
The quaMe If. of ifs unIt Is 25.000 opera-

wons or 10 yars from th date of danufau-
ture, whichoe ccum Strt.

The date of manufacture carn be found In
the fSt four (4) dlgft of the sedial number on
th :aopae XX ZO

Firet two digits Indicate the

Second two diits Indicate
the w9 d _ _ _ _ _ _
Example: Date code 80480 indIcates ;
14 Indcates the week of April 2 though 8.

MODEL E70t2PC002
COIL CZ5VVC Seril Utt4-
TlME 1.5 TO t5 SEC.

Mounting Instructions
The Series E7000 relay MUST BE MOUNTEC
IN THE VERTICAL POSITON; all perorm-
ance specqicabos amo valid only when they
am mounted In this manner

A mountin bracket and srs and lock-
washers required to attach It to the relay ae
suppled with each urdt. Four 832 tapped
holes are provided In the ar of he rely for
attachi the mounting bracket. or r mount-
kV the relay directly to a panel from the rear.

WARRANTY
This product is w wrnt against mechanical
and electrical defects for a period of two years
frn date of shlpment from factoty I It has
been Ismalled and used in accordance with
fctory re Any fild repairs or
awdicabon to the or41Inal unit will void this
warranty. Amorace Corporatlons Sabllty is
limited to replacement of parts prowed defoo-
live In workarnship or materials. (W.A82)

__^ *Sa on" zelOa e wzammu* auy zWWVMr SMI UW~WW "1 TME .5"M UN"r a SUSAGD 7o KEE WM°.ORDERING voles 1 abm Rated zxkn 331974 AIO ME IEE . 3414-975 OULFCAIO
INFORMATION 30t DDuty _ Miu 50% duty Cycled lSPFOnNC WIUDC NoLED

Catalog Number Code

TNie R ne an Con Wwtl0n
dtlSee e t In" Ckm to E70t2, E7022. E7024 Code

PAAW Seriee 7000 2-O ey 2-Double Pbole - 120VHz A- .1 lo I w.
Timing PhRy Dou4l Throw 1IOV 50HZ 68- .5 to 5 eC.

4 - Fwr P d e- 240V 0lZ C- 1.5 to I=c.
Dob hw220v 6,~ D- S t o 60Cw.

Doubl: Tho - 65XTV to E - 20 to 200 seAC D- SW,,. F- Ito 10 m.
E- 214V SOW ~

f-127 50H1 M- 3to 30 min.
Model E7014 ve e wlt h leteraid G o- 240V 50H l - 6 bto d aecn.

Wie to as Veh eVeehiVl model ny be - OHz - 24 YDC tE7014

' CONR JR C=-20V 6ODE P - 25 VD C - 2 to 2 sec.
A- 6 VDC B- .750t .7s e-TM Coriiurain Code Isa tuffit w eModel Number A C- so 2sD0Tho~adl~delsolo A6b -b S250V0 C- 2 to 20 sec.

ch Provides a MeaNs Of ieT5cation. When a D- 10 to 100 s.WNSWlAt product chane is lntroduced Vie W0 O
0 C am is L- t6 VX E- 30 to 300 secnto Cdnc will be V - 32 VOC F -tS to tS min.

teio OM to tOm, 0=). Y- e VDC ff- 3 to 3D min.

10 _Z- 2280 VDC

t



JAF-CALC-02609 Rev 2 Appendix 8
Page 18 of 163

_______________________________-
-__

.'
I I

5. 2.4 Unear TmtanjgeAddAi1ftent. Basi6 models are furnished vitht
ils caibraite 1near ceuts covering the range select

ed.

5.3 OPERATING CHRACTERISTICS.

5.3.1 EnvirormentaL Conditions. (Qualified Life)

I PA R A)E R ___ ___ So & z __ __ _ __ _

[.emperature (°F) 40 70-104 156
H. uidity (R.E; %) 10 - 40-60 95
Pressure * _ Atiospheric c
Radiation (rads) . 2.0 X 105 (Ga)ma

5.3.2 0ferating Conditions. (Normal Environment)

6

NORMAL OPERATING SPECIFICATIONS RELAYS W/ RELAYS W/
(DC) COILS (AC) COILS

Coil Operating Voltage, Nominal (Rated) As Spec As Spec
Pun-in (% of rated value) 80% mlin. 85% 1iun.
D.rop-out (% of rated value) 10% Approx.- 50% Approx.
Powr (Watts at rated value) 8 Approx. 8 Approx.

Relay Operate Time (In as)
Model E7012 N/A . N/A
Model E7022 50 ms Max. 50 ms Max.

Relay Release (Recycle) Time (in ms)
Model E7012 50 Ms Max. 50 Ks Max.
Model E7022 N/A N/A

Contact Ratings, Continuous
(Resistive at 125 vdc) 1.0 amp 1.0 aMp
(Resistive at 120 vac, 60 Hz) 10.0 amp 10.0 amp

Insulation Resistance (In megohms at 500 vdc) 500 Min. 500 lin.
Dielectric (vtms, 60 Hz)

Between.Teywinals and Ground 1,500 1,500
Between Non-connected Terminals 1,000 1,000

Repeat Accuracy (See definition In + 10% ± 10%
Paragraph 5.3.2.1)

. ,I I
. CONTROL PRODUCTS2T DIVISION I

AMERAE CORPORATION'
CONTROL PRODUCTS DIVISION

|DOCUMENT NO. Z7012/E7022 I
I -- -- --
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! 5.3 OPERATING CHRCTERISTICS.

*5.3.1 'Environmental-Conditions'.
lI

(On Life)d

PARAIETER .J I mm. NOMI.AL 'IAX
Temperature C°F)
Humidity (R.H; -%)
Pressure
Radiation (rads)

40
10

.70-104
40-60

Aibnzz.- pheric
__=.

. 156
S

95

2.0 X 1 05tr5fs;R.78m
____________________ L & A.

.5.3.2 Oerating Conditions. (Normal Envijonment)

NORMAL OPERATING SPECIFICATIONS' RElAYS W/ RELAYS WU
. (DC) COILS (AC) COILS

Coil Operating Voltage. Nominal (Rated) As Spec As Spec
Pull-in (% of rated value) 85% Min. 90% Min.

. Drop-out (% of rated value) iO% Approx. 50% Approx.
* Power (Watts at rated value) 8 Approx. 8 Approx.

Relay Operate Time (In ms)
Model E7014 N/A- N/A
Model E7024 75 ms sax. 75 ms-Xlax.

Relay Release (Recycle) Time (In MsY .
Model E7014 75 ms Max' 75 Ms Max.
* Model E7024 N/A N/A

Contact Ratings, Continuous

(Resistive at 125 vdc) 1.0 amp. 1.0 amp
(Resistive at 120 vac, 60 Hz) 10.0 amp 10.0 amp

Insulation Resistance (In megohms at 500 vdc) 500 Win. 500 Wtin.
Dielectric (vrms, 60 Hz)-

BEtween Terminali and Ground 1,500 1,500
Between Non-connected Terminals 1,000 1,000.

Repeat Accuracy (See definition in + 10% + 10%
Paragraph 5. 3. 2.1)

5.3.2.1 Reveat Accuracy. Repeat Accuracy at any fixed temperature
18 deted as (Ref. Nema Part ICS 2-218.07); "The repeat
accuracy deviation (AR) of a time delay relay is a measure

. C:ONTROL PRODUCTS
93 WL DIVISION

AMERACE CORPORATION
CONTROL PRODUCTS DtVISION

UNION. NJ. 07083

I DOCUMENT NO. E7014/E702 4

. . _ [ RV. " I HEET TjOF .22
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HOSTILE ENVIRONMENT TEST DATA

SUMMARY SHEET

MODEL NO.,

TEST ITEM

.,Lw P/z A4C a 0 O.C..aw -Ocl

NO . . , _

TEMPERATURE MINIMUM VOLTAGE TEST MAXIMUM VOLTAGE TEST

AT 9 R H AVERAGE REPEAT AVERAGE REPEAT
AT 9S *REHIT' TIME DELAY ACCURACY TIME DELAY ACCURACY

(DEGREES FARENHEI) , (SECONDS) (PERCENT) (SECONDS) (PERCENT)

40 F Z. lr s0 . c a .mtt

500F A, * .S . .,& r.c

70°F 'as' ,.a Y

90°F ,*.rS _ to

O-10°F 4 '.P ; *

130 0F ___ 19.0 _ _ _ A. 3

150°F A. Pr ' . _/ __ __ _

165°F ;AB aJ.? _ '_ _ _/_

172°F 4 80 * .o A.4 _ _

NOTES:
-1. TEM4PERATURES STATED ARE AT 95% RELATIVE HUMIDITY.
2. AVERAGE TIME DELAY IS AVERAGE OF FIVE (5) CONSECUTIVE READINGS.
5. FOR tEPEAT ACCURACY DEFINITION SEE FIGURES 1 AND 2.

PAGES 13 AND 14 RESPECTIVELY OF TKIS REPORT.

:0lttI.HUM VOLTAGE USED PC tD C _

*AXI MUM VOLTAGE USED VS r OC

PREPARED BY- (/ R

-DATE A- zs- o

I CONTROL PRODUCTS I
I U DIVISION

AMERACE CORPORATION TEST REPORT NO.
CONTROL PROOUCTS DIVISION

UNION. N.J. 07083 - A5
ES-1000

52 a.ClO5A
.- I W's _ vJr =---

& I ____
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HOSTILE ENVIRONMENT EST DATA

SUMMARY SHEET

MOEL NO. . 7O'Coc

TEST ITEM NO. /

TEM4PERA TURE- MI NI MUM VOLTAGE TEST MAX I MUM VOLTAGE TEST

95% AVERAGE REPEAT AVERAGE REPEATAT R.H. TIME DELAY ACCURACY TIME DELAY ACCURACY
(DEGREES FAHRENHE UT) (SECONDS) (PERCENT) (SECONDS) (PERCENT)

o0 3.jjj c. 0o-S % _______ .

70 0 F . a.9' _ .74 _ _ -

90F

-100 F _______ *A 3.7 -8

130"F J.CC .J 3-3 d.-

150OF j'gr * ___o_____ -a
165. F .." ________ _____

172°F _3_ // * ?.JO

__ * . _

NOTESs
1.

2.

3.

TEMPERATURES STATED ARE AT 95% RELATIVE HUMIDITY.

AVERAGE TIME DELAY IS AVERAGE OF- FIVE (5) CONSECUTIVE READINGS.

FOR REPEAT ACCURACY DEFINITION SEE FIGURES 1 AND 2,
PAGES 13 AND 14 RESPECTIVELY OF THIS REPORT.

:"II(MUM VOLTAGE USED Pr VOC

HAXIMUM VOLTAGE USED /t't VO C

PREPARED
-DATE.

CONTR L PRO UCTSAMERACE CORPORATIONC3rCONT VSON 1 CONTRoL PPOLpUCTS DIVISION
_ DIVISION UNION. N.J. 07

B Y - / A' 04 r4

ITEST REPORT NO.
ES-1000

!RFV. A I u ci
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"!SILE ENVIRONMENT TiST ATA

SUMMARY SHEET

11OVEL 1N0. -,rO 2Z iC 0 0/ ( 7c a E dce) I
.

TEST ITEM NO. /

TEMPERATURE. MINIMUM VOLTAGE TEST MAXIMUM VOLTAGE TEST

AVERAGE REPEAT AVERAGE REPEAT
AT 95% R.H. TIME DELAY ACCURACY TIME DELAY ACCURACY

(DEGREES FAHRENHE IT) (SECONDS) (PERCENT) (SECONDS) (PERCENT)

40F C', *, o.J .

500 F o-z 0 7

70 0F - . ,z _ _ _ *___2 ___

90°F 'co /O

I I OF CS' J. 9 /. Pi -O. Jw

IO50F .i Z. _a &2 i

150aF- __ SY __ _ _ _ 04
165"F . _ Y3 0..
172"F I-Po o3 .. oZJ

NOTES:
1. TEMPERATURES STATED ARE AT 95% RELATIVE HUMIDITY.

2. AVERAGE TIME OELAY IS AVERAGE OF FIVE (5).CONSECUTIVE READINGS.
5. FOR REPEAT. ACCURACY DEFINITION SEE FIGURES I AND 2,

PAGES 13 AND 14 RESPECTIVELY OF THIS REPORT.

4f1H&IMM VOLTAGE USED PC VOC

#4AXIMUM VOLTAGE USED -"X'- VOC

PREPARED BY -
-DATE Z.A.AA00

I ONTOLPRODUCTS) APAERACE CORPORATION jTET REPORT NO.
COTRLS COTOjPOUT DVSO

W DIVISION UONIAON.ROMi.C0% REV. SIEETI
ES-100O

i.OFAO 5
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f OPERATNG CHARACTERSTICS--
I-4wI*-

Uas
0

&M omental CndWo IOWI(a d Uft) - Swies EGP*ELITR
AMET0R , im. .

Temperature . 40 70.104 156
Nwriodity (RH %) 10 40t60 95
Presse _ Alfopheic
Rgdiation trds) - 2.Ox 1(Gamma)
Operatig Condton. Normal E n&wonint Senies EGPIEMLIETR
NORMAL OPERATINGsimmiows WITH DC COILS WIT AC COILS

ESP EML ETR EaP IET
Coil Operating Voltage. Nomna (rated)* As Spec. AS Spec. As Spec. As Spec. As Spec

Pufiin (% ot rated value) 8W Mi. 85% Min. 0% Min. 85% Min. 85% Mh
Drop-out (% at rated vatue) 5-45% 85% Min. 545% 5.45% 5-5S
Conanuous ( rated vaue) 1 ID% Max. NA 110t M max. II0%MLx. 10% max.
Power (Watts at rated vaiue)

Pun-ln 6 Apprx. 15 Apprx. 6 Aprx. 6 Appnm 6 Apprx.
Drop-out NA 13 Appw NA NA NA

Relay Ooerate rkne 30 ms Max. 25 "n May- NA 35 ma Max. NA
4 W lthinth f t. l a

35fl
Relay Release IRecyci) tree 25 ims Max. 2 nms Max. 75 Ms Max. 85 Ms Max. 75 ins Max.

Wan Min.

30 ms
Contact Ratings. Continuous

Resistrve at 125 vac I 0 amp. 1.0 arm. 1.0 amp. 1.0 amp. 1.0 amp.
Resistive at 120 vac. 60 Hz 10.0 auno. 10.0 amp. 10.0 8mp. 10.0 amp. 10.0 aRV.

hsulation Resistance (In megohmns at SOO vdc1) 500 Men. 50 M. SOO Min. 500 Men. 500 lin.
Oetenctnc lvtris. 60 Hz)

Between Terminals and Ground 1.5O 1.5OO t.Soo t.500 1.500
Between Non-connected lorrenuls 1I500 1.500 l.SOO 1.500 1.500

Reoeat Accuracy NA NA =S% NA =s%

Operatig CondhkWn Aanortnal Envrnmnt - Senes EGPEM
ADVERSE OPERATING SPECOCAOn NORMAL 08 'A' 0 3B . 08 C Da "a,
Temperature ' 70.104 40 120 145 158
Itutaity #R. . 0) * 100 1-904 11045 10-9S
Coit Oceraung Votage (% of rated)*

ACeSeies EGPormy) 65110 85-110 05110 65-110 854110
DC iSeras EGP oy) 0110 60410 80110 80410 eo-01o
OC (Son EMLon )5-110 8510 Mo110 65-110 M5110

Rela) Operate raTw res
AC Senos EGP only) 35 Max. 35 Max. 35 Max. 35 Max. 35 Max.
DC f Senez EGP. se s EMU 30 Mix. 25 Max. 37 Max. 40 max. 40 Max.

Operatig Conditions. A~.mal Envmonm fu - Seri ETR
ADVERSE OFER6ING SPECMCATIN WITH DC COILS WT AC COILS
Coil Operating atlge 4ir30)* As Spec. AS Soec.

Pj-4n t 'Ofratidv*kjej 80a a M-In. 85. Mir..
ConU0US (%0t o!t vAu) I IC' Max. I I0v Max

DrODcMt I' of Oat vlue) 5.459 50'
Powe :Watts at 'area valuej 6 Aom. o AOntX

Reeav Retease #Recvce; Trre '5 es Max. 75 ms MA.
Contact Raturs C nous

Resistive at 125 v: I DAmp 2 I C
Resistve *220 vac 60 mz 10.0 amp 9O.0 .-.

RA" a-kcUacv slO'. -1I':

At ' erm May tDe 3Gw'rveO or imftotreCM CoSt: 0ycs It vuagos tla's SWbi, muec mznufn
itmtorm nIon Du - vaiium Wot. aly cvcte onc 30 mints& QN, imeI
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".5.3 . OPERATI

* .5.3 .1 X=1

NG CHARACTE=TSTICS.

mr-mcnial - Co=diti-ems. (Qualified Life)

PARAMSER MIN. NOMAL M&a.

Temperature ('°) 40 70-104 156
H umidi4ty (R.EH. %) 10 .40-60 95

*Pressure ,- . Atmospleric .0

.-. Radi ation (rads) Gom 2.0 X 105 (Gaz~a)

5.3.2 Operating Conditions. (Normal Enviroment)

NOAL OPETI SPECIFIATIONS *ELAYS W RELAYS 17/
. (DC) COILS (AC) COILS

Coil Operating Voltage, Nominal (Rated) As Spec As Spec

Pull-in (% of rated value) 80% Min. 85% Mmn.
Drop-out (% of rated value) 5 to 45% 5 to 45%
Power (Watts at rated value) . 6 Approx * 6 Approx.

Relay operatiTh-me (in Milliseconds) 30 -s :Max. 35 ms flax.

Relay Release Time (In Milliseconds) 25 mes Max. 85 me Max.

. .Contact Ratings, Continuous
( eststive at 125 vdc) 1.0 MP'

- (ResitiVe at: 120 vac, 60 Hz) 10.0 amp 10.0 emp

Insulation Resistance (In megohms at 500 vdc) 500 Jin. 500 Min.

Dielectric (vrms, 60 Hz)
Betuween Terminal ctid Ground' 1t500 1 500

Between Non-connected Termina s 1,500 1,500

5.3.3 Overating Conditions. (Abnormal Environm.ent)

L

I CONTROL PRODUCTS
DV1. DIVISION

AMERACE CORPORATION
CONTROL PRODUCTS DIVISION

UNION. N.J. 070t53

I DOCUMENT NO.
ECP

[ . _

I Re V. I SHEET 9 OF 1 I-
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GENERAL@ ELECTRIC
UTILITY & INDUSTRIAL SALES DIVISION

GENERAL ELECTRIC COMPANY - RO. BOX 4841 * SYRACUSE, NEW YORK 13221

May 8, 1989

Mr. Roy Thomas
New York Power Authority
J.A. FitzPatrick Nuclear Plant
PO Box 41
Lycoming, New York 13093

Dear Mr. Thomas:

Per your request to Carl Chermak regarding ATB, S/N 0202A9808-101 and
102, we enclose Service Advice No. 236.1 covering suggested maintenance
procedures, summary sheet for your breaker plus list of recommended
spare parts for this breaker.

If you need anything else, please call.

Very truly yours,

~ e
Carole Menzel
Sales Assistant

Enc .f

v t R L--b )mDrIU
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CIRCUIT BREAKER EQUIPMENTSUMMARY OF POWER
Jrii~n F rN~lC5=Tcff Li nrt~ni-T .&rm 1 I Fnurr EriiT~

.

_ 
.

- IF] -W-Imst OF= *0.
tiirjLTCAN !II0 I 1 IAff MW

IT1AY D.A~

I I RI!K=T. ACT 191.GOTT.Cog. DO.
I I 1PnrUPPY I I 1RTAUTAnf I I PRM Wt

-m p /T -- 50. -,

04T. 10.

CMITACT- 7~,e no4
REom a / p 6,'z :

---- ---
E STAMPING INFORMATION FOR BKR. W. P. 103A3825

S/N0202&A. ?2c8-Z0/, OEREQ. MO. 35TYI.[, j7 36_-$_-7-57

DUTY CYCLE A rt t y

NOM. VOLtS 3A' IRAT CONT. AMP. 3i000 I NO MVA. 5$0° Ic. 6

RATED VOLT RANGE FACTOR (K) / lTRUPTINO TIME 2 ctr.

RATED MAX. VOLTS36aXoooRATED SYM. SORTaCRCUIT AT RATED MAX. VOLT. 37000

MAX. SYM. INT. AMP.4/1',0AT KVMAX. ASYM. INT. AMP.5 _20OAT 3930 K%

CLOSIND AND LATCHING AIIUTY 6, ooo AMP. IMPULSE WITHSTAND o KW

TRIP COIL GA 4{' VOLTSSSDC AMP. /5 OPEl. LANGE 7c-,4o VOLTS

CLOS. COIL _ .5 VOLTS /5DC AMP. /o OM. RANOG Fo-130 VOLTS

RESET COIL - VOLTS AMP. OM. RANGE VOLTS

OPERATING AIR PRESSURE NORMAL . 3 .S.l.G. MIN. .1

NOM SF6 GAS PRESSURE AT 70DF. 75 P.S.I.G.

Z WT. OF GAS PER BREAKER -o US. WIRING DIAO. NO. O/,?C Z 7-2

COMPt. GOVERNOR SW. CLos. PasS. /775 P.. -. 0. OPEN ptESs. 2o0 C.

LOW PRESS. ALARM SW. CLOS. PRESS. -:5- P.S.I.0. OPEN PRESS. 4o p.

LOW PRESS. LOCKOUT SW. CLOS. PRESS. 4o P.S.1.C. NPRESS. 40o) P.5

oNET WEIGHT OF TRIPLE POLE BREAKER 6 C'C LI.I YEAR MFO. /972

2,CAUTION: SEPSE NSTLLIG O . RENEWAL PARTM .'-.97OPUEATING hIAD INIT.- -

0 NET WEIGHT 1600 LBS
0 OPERATING VOLTAGE '--VOLTS 3 PHASE '^CY C

u ^ MAX.OPERATING PRE55UREHIGH PRESSUR Y S5YTEM ss - 5Q
PRLSLJRLOW PRE 5UR 5Y5TEM_~..._3

b r- COMPRES5OR DELIVERY
'v AT 20c 0LB/SQ. IN.,JdSC FM CUBIC FEET FREE AIR
- ozBEFORE IN5TALLING OR

Z CAUTIONOPERATING READ INST -_,- ___

E" NP 8 1719 ZV 2P52 S7Ae - /00 A. P!"t/ /-:



JAF-CALC-02609 Rev 2 Appendix 8
Page 27 of 163

.. Octor 4, 2000 =-art

Memorandum
New York Power
Authorfty

October 4, 2000
JDED-00-0290

MEMO TO: JOE LONA

FROM: SUNG KIM

SUBJECT: MINIMUM VOLTAGE ACCEPTANCE CRITERIA FOR JAF
MAGNE-BLAST 4 KV BREAKERS PREVENTATIVE MAINTENANCE

Based on discussion with GE representative, Charlie Vickers (Philadelphia GE Service
Shop, phone # (215) 289-0400, ext.657) on 10/3/00 for testing of GE Magne-Blast Air
Circuit Breaker Type AMH-4.76-250, the following acceptance criteria shall be applied:

Minimum Voltage Test - Verify breaker operation at minimum voltage per GE
Manual GEI-88771D (JAF VIM # G080-0631, Binder G47):
Minimum Closing Coil Voltage; 70 VWC,
Minimum Tripping Coil Voltage; 70 VOC

Per GE instruction manual GEI-88771 D, the operating ranges for the closing and
tripping voltages as given on the breaker nameplate, are as follows:

Nominal Voltage Closina Range Tnnoina R-nae
125vd-c - 90-130vd-c 70-140vd-c

However, the part numbers for the closing coil and the tripping coil are identical,
i.e. 6174582G1. According to GE, trip is the safe function of the breaker and GE wants
the users to ensure the breaker opening operation at a voltage (70 v dc) lower than the
breaker closing operation at 90 v dc as stated in the manual. However, the manual
does not state which function of the breaker (open or close) is a safe function. At JAF,
the safe function of the breakers is both to dose and to trip upon demand and therefore,
should be tested at a minimum voltage criteria of 70 v do across both the closing coil
and tripping coil. GE also stated that both the trip and close coils are identical in fit,
form and function and more force is required in the trip function than the close function.
The function of the control power (90 v do or 70 v dc) is only to release the latch and
once the latch is released, then the stored spring energy takes over to complete the
breaker closing operation.

If the breaker trip function is verified at a lower voltage (70 v dc) which requires more
force, then breaker close function which requires less force is considered verified at
70 v de. The low voltage test performed on Magne-Blast Circuit Breakers at JAF in the
summer of 2000 showed that voltage required to trip breaker is generally more than



JAF-CALC-02609 Rev 2 Appendix 8
Page 28 of 163

MEMO TO:
FROM:
SUBJECT:

JOE LONA
SUNG KIM
MINIMUM VOLTAGE ACCEPTANCE CRITERIA
FOR JAF MAGNE-BLAST 4 KV BREAKERS
PREVENTATIVE MAINTENANCE

October 4. 2000
JDED-00-0290

Page 2 of 2

voltage required to close the breaker. The test data (as-found 1 as-left) is listed as
below:

Breaker Seial #

0224A8986-020
0224A8986-024
0224A8985-011
0224A8986-001
0224A8985-002
r"24A8986-021

Min. Closing Voltage
(as-found/as-left)
40 v de /40 v de
40.1 v de /43 v dc
35 v dc /35 v dc
50vdc/40vdc
40vdc/40v cd
42 v dc /35 v dc

Min. Trihoina Voltacye
(as-found/as-left)
50vdc/70vdc
41.3vdc/69.8 vdc
45vdc/65vdc
52.6vdc/70vdc
35 vdc/65vdc
35 v dc / 69v dc

Test Date

6/26100- 8/17100
6/26100, 6/30/00
6126100,7/14100
6126100,8/30/00
6/30100
6126100, 7/19/00

Electrical Design recommends to revise Acceptance Criteria of Closing Coil Operational
Check to pick up at less than or equal to 70 v dc for all applicable procedures.

For example, Maintenance Procedure MP-054.01, Rev.23, Steps 8.34.1, 8.34.3, 8.34.4
and Acceptance Criteria in Section 8.34, and Step 10.18 shall be revised.

Prepared By:
SEung Kim
Sr. Electrical Engineer II

Date: le_-__-_

Approved By:' acts
om Say uv

Date: 14

cc: D. Ruddy
DE Electrical Group
B. Lonberger
J. Vania
D. Vandermark
G. Bregg
JDED File
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60787065
July 7, 1969

Revised March 2, 1970
J.O. No 11825

SPECIFICATION

FOR

METAL-CLAD SWITCHGEAR

FOR

EMERGENCY STATION FOWER S2VICE

FOR

JAMES A. FITZPATRICK NUCLEAR FOUTER FLANT

POa7ER AUTHORITY OF THE STATE OF NQi YORK

CONTRACTOR - GENERAL ELECTRIC COMPANY
CONTRACT AP-1, SECTION XVI, ITEM 6

Stone & Webster EngineerIng Corroration, Eneineer
225 Franklin Street

Boston, M!assachusetts 02107

119110)93
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3.
607787069

8. Additional cubicles

3.1 Bus transition cubicle, quantity (Later)

8.2 Potential transformer cubicle, quantity None

8.3 Blank cubicles, quantity None

8.4 Cubicle complete except for future breaker, quantity None

8.5 Switcbgear shall be arranged for future extension: Yes X no

9. Operating mechanism

9.1 Type: Stored energy X Solenoid

9.2 Control voltae: 125 v d-c

9.3. Futber of operations without recharging stored energy device* 1

9.4 1,200 Amn _ ._ _

Tripping current -6.*
Closing current __6.o0* __

10. Buses

10.1 Ampere capacity: 1.200 a.m- Switchgear assemblies Nos. 44 and 45

10.2 Type bus: Copper , Aluminum "F X

10.3 Buses and connections shall be insulated
10.4 All bolted connections shall be silver plated

11. Cable connectors and terminators

11.1 Connectors by: Contractor X Authority

11.2 Type: Bronze , Aluminum (Later) , Bolted
Compression X (2 Bolts minimum in pad)

11.3 Cable terminators and mounting brackets
furnished by: Contractor X( Authority

11.4 Clamp type ground connectors shall ho provided on the ground bus

in each cubicle for Authority's ground connection.

SE35-12.67



JAF-CALC-02609 Rev 2 Appendix 8
Page 31 of 163

Marks, Brian

From: Robles, Primitivo (PS, NE) [Primitivo.Roblesegene.GE.com]
Sent: Monday, February 21, 2000 9:53 PM
To: MARKS, BRIAN (NYPA)
Subject: FW: Fitz. Spring Charging Motor

Importance: High

Brian:
Please see info below on subject matter. This information is "commerical only", i.e., not verified or provided under GE
quality program. If you wished to receive this information as verified and under a GE letterhead, please let me know.
P. Robles, Jr.

>-Original Message-
> From: Sanders George W. (PS, NE)
> Sent: Monday, February 21, 2000 4:03 PM
> To: Quinn, Paul
> Cc: Panetta, Thomas
> Subject Fitz. Spring Charging Motor
> Importance: High

> Paul,

> The following is the manufacturers data for the spring charging motor
> originally spuplied with the AMH breakers.

> Motor #01 05C9393P002

> Rated Voltage; 11 5VAC/1 25VDC
> Inrush Current; 68A., +/- 10%
> Running Current; 13A., +/- 10%
> Spring charging Time; Four Seconds, Maximum @ rated voltage.

> For the current production spring charging motor, supplied as a renewal
> part,

> Motor# 01 84B7360G002 (also supplied safety related as DJ317A7494P008)

> Rated Voltage; 11 5VAC/125VDC
> Inrush Current; 60A., +/- 10%
> Running Current; 14A., +/- 10%
> Spring charging Time; Four Seconds, Maximum c rated voltage.

> This document has not been verified in accordance with GE procedures and
> should be used accordingly. If the customer wishes a verified document it
> will require a charge number.

> Regards,
> George Sanders
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Wame AP=*atic
Nudleu Poer Plbnt
P.O. So" 4t
LycotMilg New YOa 138g9
31534Z384

^ New York Power
# Authority

DESIGN ENGINEERING DEPARTMENT

DATE: 5-2-97

TO: 1lrE AUSTIN FAX#: 770-4s2-4870>

.__ _ PHONE: 770- s52 - 4808-"

FROM: ALEY 9AARPTOA/ PHONE: St S-S49 - 6 2Z
bF S E1t,1

Sending No. 1315] 34946981

Confirmation or Problems Call [315] 34946910 (Patty)

4 Pages INCLUDING This Cover Sheet

rM, ~ ~ 7 70 IVc1 1.g-£^tg H/ 5,41 A/Q/-Z4-22 1

MESSAGE: 84727X46/7-9P 'f 66")' 07 / ,- .S96T5

77/s aZwm ~V / .e&, e'A 4te /274f4H 2ANS-509-3 g

3'- t ' 9- '1 -3,JC c,464 ';<e Mf jie4 $dA'

azK7  t$v,9,e, 7 rP oe 9rl d.S.?
6te, WWIed/ TX,41-WAfr1Z4 A5 ,
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P.02

OP13ATWIG CUUlRM1

Closing A-C

~-'D-C .

lreptng A-C

Riat
Volt,

115
230
440

.125
250

llS

A1roAc KflCAmJ7 ' o0
GENERAL* ELECTRIC

DESCRIPTIVE MATERIAL SPECIFICATIONS

: AK-1S/25 AX-50/75
* R hztz~nedIiimand

(5-s2s) 13/1 9/4
.250) 6/38 4/2.L

(380-500) £5/24

( 90.13o#' '444$v S0/4/?
(180.260) -24/24 15/2

9S1-125) 12.3/10.8 13.3/10.8
100-20 6.0/5.7 6.1/5.7
3130-50) 1.4/3.1

'70-140)'-" 1.1/1.9 1.9/11.
l 140-230) 1.0/1.0 1.0/1.0

Appendix 8
D- '2 ^f 141

Rev. .

-g. ..

_. _

Apres
h Cstad

9/4
4/3.2

30/6
z5/3.5

12.1/10.4
___/__

1.1/1.0
1.Ov/1.0

480460

.. ID-C Or.250

SERMS OVBRCURRB?( TRZPPDG DEVICKS

Combination of Series Tripping Devices Available

Dual Mazsusetic - Lcg-Ume-dei7 sand 1aunvaeu
Duald Long-time-delay

Selective Fault - bortay edea o-tmelay an hnta neo
- Shrtde-4eveaad SUbtuzeou

- Sort-utme-delay
Fault - tananeoas

Umg-time-delay (overlad protection, chacteristic curves LA, 1B, IC, 1BB and ICC)

Pick-up asustable, calibrated set; 80, 100, 120, 140, la of cou rattg.
TIne delay, (41uwsble XC-2 ) anory-e for we o the follbowlg ch-actrtsttcs:

"K-5/25/50 Tm nseconds vat c __ WITH _
IA - MAzimum so\FiT.Y '' -j
lB - Medhwi 15 I
IC -ium S

AXC-15/0oo

sBU - 4 t arecn 4sICC - Ylai 2 I ORDE=R NO. z, -
Short-tdie-delay (Sesctiv. faut protaeutc ch e IB. 2C. ZAA, 23, 2CC)

Pick-up adustble, calibrated for S pints, a _
in the ra( 0to Cotlrapng, ofto S. t to 7 Tan 4 to 1Q.

Stme delay, aon-djt le ctory-et for one the following timing chaactertttms:

CMactriutl Tnm. Delay 0 24/11 ties inimum Trip Coil Ratings
Curve pik-up Setting (60 Cycle) AK-1S AX-25 AX-50 AZC-i AK-100

W2AA 24 cycles Y lmum 15 2S0 So0 2000 2000
2B/2BB 16 cycles Itertmediate 12S 200 400 2000 2000
IC/:CC 8 cycls Mtnimfum 100 175 350 200 2000

to eus (Fu2lt rotectio ch tertaUc cuie* 3).

Pick-up ad"usube, i1 nges ol 4 to 9, 4 t 12'or 9 t 15 times coil rating. Standrd range Is
61012 times coU trattng t at 12 tmes (amustable cly In EC-2A 4 SC-IB)

UNDUVOLTAGC TRUIPPIG DI=I (IntWtaeos or time-delay)

Pic-u volftp, b' or la" et rated catrol voltage, (115 230 volts)
Drop-out wolag, btwee 30% and US ot rated control votae. (No field adjustment)
Tim. delay

AUXaLURY SWITCH, 4 or 10 contacts, (2 or S "a" and I or 5 ". Shut trip requires one a contat and
AX-SO, 7S & 100 require cme -b in closing circuit).

BILL AtARU and/or LOCICOUT, overcurrect device, hnd/electrical reset, one normally open and one
norzally clossd coatact



JAF-CALC-02609 Rev 2

APR-09-97 WED 11:22 AlM

Appendix 8
Page 34 of 163

P.03

GENERAL * ELECTRIC
C I a P A. a

DCIPTIVE MATERIAL SPECIFICATIONS

LOW YOLAGZ POW= CCUCT DRUM RATZ GM VOLTI A-C (504t0 CYCLs) 250 'OLTg D.C

- s-I C

''1..!X^ 91t5, V

x..__

AK-li/IS AK-S0 AK-IS
RIMOYAILE BRIAmn Kzzmmm

DREAKER PU&TIN03 AX.16 'AX-35
Frame Size (MazlUmm Call hsUng) Aaims A.C 225 600

-ii D-C 135 GM0

AX-100

AK-SO
I,600
CO00

AK-?$
2,00
4,00

AK-100

Shor Time Amps. A-C (symmetrieal)
D-C

600 V. A-C A 250 V. V-C
InterrpUng Rating Amp A-C (symmeaftcu

V-C
Ulatmuzn Series T*lp CoU ifltin Amps.

460 V
Intrrupting Rang UymmtneWc& Amps.
Minimum SerieS Tzl Call htung Amps.

240 V
InEmpru~ng Rating ftmmetrtWa Amps.
UMinmu Series Trip Coil RaIMg AMPS.

3,000 22,000 50,000 65,000 85,000
LOO IS,OOO S0,000 7S,= 100.000

14,000
15,X00

is

33,000

40

43.OM
50000

200

65,000
75,00

1,000 2,000

22,000 30,000 50,000 65,000 65,000
20 100 400 2,000 2,000

25.000 42.000 65,000 AS000 120,000
30 SO 600 2,000 2,000

tSmnatr CoUl RaUzg.: 15 1030 40,070L260 1 1d2, 160 135.0 200.23 5000 sS 4040.)
i% p . 6,1W b 26 (W 0 n W.

DrSnLATION (60 CYCLE KY
Breaker . .....................
Control Wiring ....

closing motor ..........

OPERATING0 Tam (Cycles an 60 Cycle S..")
Closing eet1

Time tram -slag cloiag cimil
Until c~n'sat Ma.de........

With Instantanewis Series Trip.......
With Shunt (Potential) Trip ............

LS 1.5
.... ........

.5
12.
1.L

.0

2,2
1.5
.9

....
5.0 C' 5- 90 g0o1

956 95a 358
(35 cycles is awtillabi for
synchromistAC and automatic
b,.nder vbn rsqiared)

1.5 1.5
2.S LS

S.
S.5

3. 3.
S.5 2.5

420/410 54060
4/S 416/671

WEIGHTS
Not manual/electrtcai. -.... ......... 75/90
ShIPPtng ..aa/ie ~ c l .. ;...... .. . 50/15

These data subject to ChAAAge wt~bout eatiCe.

80/06 290/350
85/100 2/300
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WGENERAL ELECTRIC COMPANY

Switchgeor Deportment
5134 Peachtree Road. Chamblee. GA 30341

DATE: 5!/2 /9 9

TO: A/r k1'z

Phone No.: Fax No.:

Number of Pages (including Cover): /

whai e 'i'O-/ o309C -M5,w-S 9

g4/240" /C . 4 e 7,Lye c.esi e~l4 . % ~

SWiITCHGEAR SERVICES

Phone: (770)4S2- YJDial Comm:8*283-
Fax: (770)452-4808 Dial Comm: 8*283-4808

Serving You...
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Kim, Sung

From: Deaver, Tim K (IndSys, SalemVA) plm.Deaver@indsys.ge.cory
Sent: Monday, July 10, 200 05:04 PM
To: 'Kim, Sung'
Subject: RE: Inrush Current

Sung:

Below Is as much information as I can pull together for you on this
contactor. If I get more. I will forward to you.

Tim

-Original Message
From: Kim, Sung [mailto:Sung.Kimenypa.gov]
Sent: Monday. Juy 10. 2000 10:04 AM
To: Deaver, Tim K (IndSys. SalemVA)
Cc: Savory. Thomas; Marks, Brian
Subject Inrush Current

What is the magnitude and the duration of the inrush current for the closing
and tripping circuits of the GE power circuit breaker 206B4913 ? The control
power Is'1 25 VDC.
The nameplate data of the Field Contactor is 1C2812

206B4913G3
600V 265A 60CYC

The renewal parts list indicates: Nomenclature Catalogue Number
Description

41 - Coil group 273A3983 consists of the following:

closing coil (CC) - 393B202G1 1. Operating Coil, 125 VDC, 31 ohms,
intermittently rated.

trimPing solenoid (TC) - CR9500A2044B13A, 125 VDC, 57.6 ohms, 1.66
inrUS iamPS,

intermittently rated, coil no. 151D2G80.

41X - CR161 FBZ00477 Relay. 125 VDC (replaced by 192A9770P2, no info
available)

41Y - 12HGAIIJ52 Relay. 125 VDC, 3650 ohms @25C

41R1,41R2 - 12HFA54B218H Relay, 125 VDC for pick-up and drop-out, (no ohms
given, probably between 1000 and 2000 based on standard 12HFA5I & 71 relays.

What is the Power Circuit Breaker Operating ( Closing/Tripping) inrush
current and the duration?
What is the individual part's data for coil resistance or rated volt-amps
(VA)?

My e-Mail address is kdm.s@nypa.gov.
My Phone # Is 315-349-6839, and my fax # is 315-349-6216.

Thank you very much.
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James A. FitzParick
Nuclear Power Plant
P.O. Box 41
Lycoming. New York 13093
315342.3540

O New York Power
# Authority

Memorandum

November 4, 1996
JDED 96-0564

MEMORANDUM TO: FILE

FROM: T. J. ANDERSEN

SUBJECT: TESTING OF PICK-UP AND DROP-OUT VOLTAGES
OF RELAYS WHICH ARE TO BE FOUND IN THE
EMERGENCY DIESEL GENERATOR CONTROL PANELS

On 10/28/96 the following relays; items 1 through 4 were tested by Mr. Brian Marks of
JAF Maintenance Engineering department and Mr. T. J. Andersen of JAF Electrical
Design Engineering. On 10/29/96 Mr. R. Baker of JAF Maintenance Engineering
department tested item #5.

Agastat Model E7014PC002 SN#88370408 Cert. #CT88-5781 Item #2

Pick-up occurred at 70.36 VDC @ 39mA.
Drop-out occurred at approx 1OVDC

2. Agastat Model E7012PC002 SN#88370398 Cert. #CT88-5781 Item #?

Pick-up occurred at the following points: 71.77VDC @ 39mA
70.38VDC @ 39mA

Drop-out occurred at the following points: 12VDC
11VDC

3. Agastat Model E7022PK002 SN#88370433 Cert. #C788-2965

Pick-up occurred at the following points: 76VDC @ 40mA
78VDC @ 4OmA
77.5VDC @ 40.5mA

Drop-out occurred at the following range: 35-36VDC

4. Square "D" model KDP13V63 (125VDC) Cert. #CT S9568208

Pick-up occurred at the following points: 89VDC, 86VDC, 90.5VDC,
91.85VDC all @ 6.4mA (current)

Drop-out occurred in the following range: 44±2VDC
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MEMORANDUM TO: FILE November 4, 1996
FROM: T. J. ANDERSEN JDED-96-0564
SUBJECT: TESTING OF PICK-UP AND DROP-OUT Page 2 of 2

VOLTAGES OF RELAYS WHICH ARE
TO BE FOUND IN THE EMERGENCY
DIESEL GENERATOR CONTROL PANELS

5. General Electric model CR105KOOOBLA, Coil 15D21G26, 1151125VDC
Cert. #Ct-C1.

Pick-up occurred at: 61VDC @ 0.88 Amps

Items 1-5 were tested with Sorensen Power Supply DCR 1 50-6B located in the QC Test
Lab in receipt inspection in the JAF Warehouse

Items 1-4 were tested at ambient temperature of 72.20F, (Fluke ID# QE-18, Probe ID#
QE-18C

Items 1-5 volt meter used was Fluke, ID# Q-E14, Cal. Due 2/2/97

Items 1-4 Ammeter used was Simpson ID# E-720, Cal. Due 8/26/97

Items 1-3 Fluke meter also used to detect contact change of state

Item 4 change of state was detected by listening to relay click on.

Item 5 ammeter used was Fluke 25, ID# E-260, Cal. Due 3/18/97

Item 5 was tested at ambient temperature of 680F.

Attached for records are the original data sheets for the tests.

A6d m
.. ANDERSEN

Sr. Electrical Engineer

TJA:bnr

cc: M. Speziali it.
B. Marks
J. Stead
A. Kahn
JDED File
RMS (JAF)
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NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANTZ CALCULATION SHEET odPtojNo. jCalc.No./ECF

Subject/Title

PreparerlDate Reviewer/Date

1

2
3
4

5

6
7
8
9

10
11
12
13

'5
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

I 1

36
37
38
39

J~r'j- b-c CR 105 Y-aclaObLA

CT- elI
- AL r Au17.

V~n.-1F~-k-'E- 904
0L4(Fl? % 9E.. 13es s-o1

I-I-g j 3

DC 2 so5 -C,6
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Pt dI? L/kf --

C o ~ [ w ~ 4 U eY to
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HG SERIES REED RELAYS

HGRM * HGR2M * HGR2MT- HGSR- HGSM
HGWR- HGWM * HGW2MT HG * HGM- HGJM * HGJ2MT

loopS

The HGRM is available in single side and bistable adjustments for all types of industrial as well as classic tele-
com and datacom applications. A potted relay body with a metal can guarantees a double sealing technology,
standard in all relays. The powerful switching rating (1 00W-500V-2A) and the input-output I kVAC isolation make
it an all-around product. Form-C/break-before-make and Form-D/make-before-break are available.

The HGJM and HGWM relay families are designed for industrial use, especially for process control and data
loggers. Both families feature fast operating speeds, Common Open Time and combine very low noise and ther-
mal EMF. They are ideal relays for flying capacitance type as well as for direct reading process controls. These
relays offer a magnetic and an electro-static shield for minimizing all external influences. A life of billions of oper-
ations, low & stable contact resistance and a 1KVAC input-output isolation make these families the highest
industrial standard of their kind. No other relay offers so much in such a small package.

* Stable contact resistance over life
* 100W - 500V - 2A switching power
* Common Open Time (some series)
* Zero load switching
* High insulation resistance
* Long life >1 x 109
* Single side and bistable adjustments
* Bounce-free operation
• Low noise and thermal emf (HGWM & HGJM)
* Form-C & D
* Load handling capability from signal level to 100VA

(500 VDC or 2A maximum load switching capabili-
ty, HGSM & HGSR)

* Can switch up to 80Hz (HGSM, HGSR)
* Octal plug in high performance reed relay multi-

pole 1 & 2 Form-D
* 250 VA switching capability
* Operating rates up to 200Hz
* Magnetically shielded

* UL recognition
* CSA certification (HGRM)
* FCC68 compatible (HGRM & HGJM)

I,

* Process control
* Data loggers
* Traffic control

systems
* Signalling

Industrial
PLCs
Metering
Telecom
(HGRM)

P
1, 1IN

Parameter I Min I Typ I Max I Unit
Switching Voltage 500 volts

Switching Current
HGJMIHGWMWHGWR 2 Amps
HGRfNHGSRIHGSM 2 Amps
HGMIHG 5 Amps

Carry Current
HGJM/HGWMIHGWR 5 Amps
HGRMIHGSRIHGSM 5 Amps
HGM/HG 10 Amps

Switching Frequency
HGJMIHGWMIHGWR 200 Hz
HGRMfHGSRIHGSM 200 Hz
HGMIHG 80 Hz

Contact Resistance 30 mO
($ee dftmlo M"icaions for mor olomam)

www.srcdevlces.com
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<,-"a 1
I U;ontact Fornm -onl 'Voltage ----- - I%lnugs Uperale voltage

unds volts Li volts
eCntf;S"u _ _ - im we 2-C M uR-Nk" b3i 2-C
Part # Min Typ Max Min Typ Max Min Typ Max

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ , .__ _ _ _ _ _ _ _ ._ _ _ _ .. _ _ _ I - - _ _ _

HGJM 51111 KOO
HGJM 51111 POO
HGJM 51111 TOO
HGJM 51111 WOO
HGJ2MT 54211 GOO
HGJ2MT 54211 LOO
HGJ2MT 54211 P0O
HGWR 56211 HOO
HGWR 56211 LOO
HGWR 56211 POO
HGWR 56211 TOO
HGWR 56211 WOO
HGWR 58211 TOO
HGWR 58211 POo
HGWR 58211 LOo
HGWR 58211 HBO
HGWR 58211 EOO
HGWR 58212 NOO
HGWR 58212 POO
HGWR 58212 TOO
HGWM 51111 KOO
HGWM 51111 POO
HGWM 51111 TOO
HGWM 51111 WOO
HGW2MT 54111 GOO
HGW2MT 54111 LOO
HGW2M`T 54111 PO0
HGRM 51111I55211 JOO
HGRM 51111155211 NOO
HGRM 51111J55211 ROo
HGRM 51111155211 VOO
HGR2MT 51111 FOO
HGR2MT 51111 1K00
HGR2MT 51111 NO0
HGR2M 53211 Hoo
HGRZM 53211 MOO
HGR2M 53211 000
HGR2M 53211 TOO
HGSR S1211 JOO
HGSR 51211 NOO
HGSR 51211 ROO
HGSR S1211 VOO
HGSM 51111 ICO
HGSM 51111 KOO
HGSM 51111 POO
HGSM 51111 TOO
HGSM 51111 VOO
HG 11331 GOO
HG 11331 KOO
HG 11331 NOO
HG 11331 ROO

HGM 11411 HO0
HGM 11411 MOO
iHGM 11411 QOO
HGM 11411 TOO
HGPM 11441 MOO
HGPM 11441 ROO
HGPM 11441 1U00
HGPM 11441 XOO

1 -Forrn-C/SSS
1-Form-ClSSS
1-Form-CUSSS
1-Form-CISSS
2-Form-C/SSS
2-Form-CISSS
2-Form-C/SSS
1-Form-CUSSS
l-Form-C/SSS
1 -Form-C/SSS
1-Form-C/SSS
1-Form-C/SSS
1-Form-CIBS
1-Formn-BS
1-Form-CIBS
1-Form-C/BS
1-Form-C/BS

l-Form-C/BS/DC
1-Form-UCBSIDC
1-Form-CIBSlDC

1 -Form-CISSS
1-Form-C/SSS
1-Form-C/SSS
1 -Form-ClSSS

2-Form-C/SSS
2 Form-CISSS
2 Form-CISSS
1 -Form-C/SSS
1-Form-C/SSS
1-Form-CUSSS
1-Form-C/SSS
2-Form-ClSSS
2-Form-C/SSS
2-Form-CISSS
2-Form-C/SSS
2-Form-C/SSS
2-Form-C/SSS
2-Form-C/SSS
1-Form-CISSS
1-Form-C/SSS
1 -Form-ClSSS
1-Form-ClSSS
1-Form-C/SSS
1-Form-ClSSS
1-Form-C/SSS
1-Form-C/SSS
1-Form-C/SSS

1 -Form-DfSSS
1-Form-DlSSS
1-Form-DfSSS
1-Form-DfSSS

1-Form-DISSS
1-Form-DISSS
1-Form-D/SSS
1-Form-DfSSS
1-Form-D/SSS
11-Form-DISSS
1-Form-D/SSS
i-r m-nmclI9

5
12
24
48
S
12
24

3
6
12
24
48

1.5
3
6
12
24

9
12
24

5
12
24
48

5
12
24

5
12
24
48
5
12
24
5
12
24
48
5
12
24
48
5
S
12
24
48

5
12
24
48

5
12
24
48

5
12
24
48

15
35
68
125

14
36
69

5
12
20
38
70

5
12
20
38
70

19
26
40

11
27
52
100

11
28
54

11
28
55
103

11
30
56
16
42
81
164

11
28
55
103

22
16
41
80
122

8.3
16.5
34
65

6.4
16
31
66
16
39
79
156

112.5
616.5
2385
8865

49.5
333

1233

23.4
117
360
1215
4050
25.2
108
360
1215
4050

306
585
1350

105.3
648
2457
9000

50.4
352.8
1296

63
391.5
1575
5490
33.3
225
783
108
702
2610

10800

63
391.5
1575
5490
302
126
846

3258
7740

31.5
126
522

1935

18.63
115.2
450
1953

115.2
703.8
2862
lfnasm

125
685
2650
9850

55
370
1370

26
130
400

1350
4500
28
120
400
1350
4500

340
650

1500

117
720

2730
10000

56
392
1440

70
435
1750
6100

37
250
870
120
780

2900
12000
70

435
1750
6100

335
140
940
3620
8600

35
140
580

2150

20.7
128
500

2170
128
782

3180
1,nn

137.5
753.5
2915
10835

60.5
407
1507

28.6
143
440
1485
4950

30.8
132
440
1485
4950

374
715
1650

128.7
792

3003
11000

61.6
431.2
1584
77

478.5
1925
6710

40.7
275
957
132
858
3190
13200

77
478.5
1925
6710

369
154
1034
3982
9460

38.5
154
638

2365

22.77
140.8
550

2387

140.8
860.2
3498

1QA-2

2.9
7.1
14
29

2.6
6.7
13

1.2
2.9
4.9

10.1
21.8
±0.7
*1.6
±3.1
*6.7

l14.4

±4.1
±5.9
±10.4

2.9
7
14
28

2.9
7
14

1.8
4.6
8.8
17

2
5
10

2.65
6.65
12.2
26.5

1.8
4.6
8.8
17

3.5
2.3
6
12
19

3.4
7.1
14
28

2.84
7.2

14.9
29.8

2.75
6.7
13.8
27§ -W .A | w -V/ P -- . v---- 

v

SSS: Single Side Stable Relay OS: Bistable Relay DC: Double Coil
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CONTACTORS
AND RELAYS
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General-purpose contactors, 25-100 amp

Mill-type contactors, 100-2500 amp

Time-delay contactors.

General-purpose relays..
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4 !" ~ ";-- A, -

GENERAL-PURPOSE CONTACTORS
Solect contoctor ratings on the basis of
both DC current-carrying capacity and
blowout ratings.

For motor and resistive loads choose con-
tactors with the required DC current-
carrying capacity as given in the applica-
tion table on page 4. Specify units with
maximum blowout ratings, and design
operating overloads for reduced-voltage
starters to four times full-load current.

For moderately inductive loads, such as
motor fields with discharge resistors. se-
lect contactors with blowout ratings two
to three times rated full-load DC current.

For highly inductive loads, such as brake
coils without discharge resistors, use two
poles in series and choose blowout ratings
equal to three or four times rated coil
current.

Choose contaclors with holding coils
whenever a positive lock-out of the main
pole is desired, as for dynamic braking of
a motor or reversing a DC circuit.

Order interlocku either factory-mounted
or separately supplied depending upon

anticipated use. I rapplications are knc
in advance. factory-mounted interIc
can be ordered. If flexibility in appli
tion is desired, order interlocks separal
and mount as needed. Select volt
range depending on application.

HOW TO ORDER
By catalog number-Order contactors
complete IC number. where given,
cluding form number. coil number,
interlock designation (if required). Or
accessories (rectifiers. resistors. auxili
contactors) for unit-mounted contact
as separate items included in the c
tactor price.

Examplie: For a NEMA Size I conta:
having one normally open pole witi
blowout rating of 25 amp, and two n
matly open interlock circuits, for ope
tion on SSO volts DC-specify contac
IC2800-1607F19F and series resis
ISA3984Gi1-5700 ohms.

By description-To order contactors
which a form number is not listed, or
by description only.

SC2600-1 61?

WHERE TO USE
Use for general DC industrial control

such as machine-tool control. textile-
machinery control and similar applica-
tions. Contackors have a steel base in-
sulated from the electrical circuits. They
can be mounted ofn either metal or in-
sulating panels.

6IOW TO SELECT

I-,
N-MA
Size

o-hr
Open
Rtot..rg
Amp
DC

Ilu0wou~t Soling
Am~p. DC

vns snounr
List Pri, cO-10 OC Coll Operation AC Coil Op-rafion

C..... nrch .lp- S..nn

I - I
Fpr.

lc2soo-
,il Loi.

DC Coil I A^C Coil
Operation OQP@.ulo.. IC20 1- LUo Pri

0O.10
Oet Pr
cc.-IC2801.

hoe1607A $40 $33 DAMS0 $60 8A2508 $1451I16078 43 as BA200C 43 9A245OC 146
NO 2 .. . 607C 43 as 8A2000 43 ILA2500 14*

* 670. 43 IL A200e 63 SA2S0E 141
73 1607E4 42 58 I200A 43 BA2SOF 144

3 JOOOP 0a 108 882000D 83 652.500 04
.5 .. 160811 63 Jos 88200t 83 862306 161

I NC ... 0 ~ o 1808K 63 1as 8200F 83 82501' 164
IS 2 140a 63 106 :200A 53 2520 A

25 2S ye, 1~~~~~6088.7 3. 1

2 NOO 25 I - . ....... I. A20 IA 116 5A251IA 221

2 7 . 1609F as 123 8C2000 10814 6C2500 191
S S Io 60911+ St 133 5C200E 10 a C2506 1 91

I NO0 #0 10 n~o 1609K ox 133 5C200F I.: BC250F 191
ondi 25 25 meo 1609M a8 123 SC200A 10s SC2SOA 193

1 NC 25 25 M 16091. Vs 143 its 201
23 "non no 1609AA as 130 ?Os 19C

I25 naon. * 1409 W + 95 140 .... 115 20C

I NO

non-
5
10

25
so

I 417A
16171'
1617E
I'17C
16176+

8F57

sr37

Vs
102
102
102
*02

802005
80200C
S1020D
60200E
50200A

Y8
82
82
62
51

802508
S0I230C
£02500
5D2506
60250^

161163

'63
141

2 so

a no 11 52 127 8E2008 107 o E2505 191.
5 I o 46 36 131 NE200C 1 11 250C 194

INC ... 1 I no 116 131 I 2000 I 1 I 5 0019
-..- 23 no I 11086 131 11200E1 I I 1862506 194

.... 0 SO 161 S F ,131 BE200A "111 I E250A 194
.... So yeo 161 104 149 ....... #29 ... 214

2 NO
5

10
25
s0

161251
161250
161 25C
#61288
1612804-

83
91
91
91
91

128
136
136
136
136

CE200l1
CE2001
C6200K
CE200L
CE200G

105
116
114
116
116

C62501l
CE250)
CE2SOEK
CE2SO0L
CE250G

193
201
201
201
201

I l............l L i. I I

+NoflU*I (Aketory stock,.
Two separate conacstars in one eneloure.

*-Holdin cails; available on all contactars having
n ISC pole. COrder by description it ot ll istccL.

2 Prices ond data subjict to Chong. without notice
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0100065 DC CONTACTORS AND RELAYS f
GENERAL-PURPOSE CONTACTOR

gbo-out faing U no-sunid Enclosed lNEMA Typo I VeordoFedl
NEMA ^-P. PDC Hodi; . List Pet,. G0-10 DC Coil Ooee-eI, AC Coil otoe.oo

Sz ApNO NC IC2800. DC Co'l AC Co;) 1c81 Ild Price Litt Pri*
Po°l Palo OpCClion Operoeleon I0200. - 6i60r10 I GBO I - GO-t0

1 5 no I619? S120 $165 BF200C $145 F250C 5230
30 106o139R 120 165 SIF2000 145 SF2300 230

I NO 25 25 no 16190 120 16.5 5F200E 145 lF250f 230
and 50 3s no 1619F 120 16. SSF200A 141 Sfl32A 230

I NC 5C 30 y., l619E t38 183 162 248
50 none no 3619M 116 161 141 226
50 non yers I63193+ 134 179 159 244

3 5 no 1613tl 134 199 169 254
1 10 n 36 328H 154 19 .39 254

2 No 2S 25 no 1613BG 134 9f9 169 25420 lS 5 so 1613SF 154 199 169 254
MC so so 70t 16136A 1t2 2Y t197 282

30 no"e no e 613tM 150 195 16e5 250
50 non. o- 17 223 193 278

S S o 161453 199 244 CR200v 222 CR250C 307
10 to no 161411 199 244 CR200W 222 CR250D 307

2 No 25 25 no 161480 199 244 CR20OX 222 CR2SOE 307
and 30 so no 164ABF 199 244 CR200S 222 CR250A 307

2 NC so so rot 16111A 217 262 CR200i 242 327
s0 none no 183 "2 a 206 291
50 non- yes 201 246 224 309

no. 1621AN 77 122 SX2004 107 SX2501i 192
t 1621AS 82 127 8X2001 332 4X250i 197

3040 t 1 621AR 82 127 8X200K 332 8X230K 397
1 O 25 1621A0 6.2 127 SX200L 112 8X230L 197

s0 ... 1621AP £2 127 BX:00M 112 RX250M 197
100 i 62. AM. 32 127, 8X200 112 8X2500 197

5 no I3I 16h3 . 148 233
10 no 6113 63 148 233
23 no I11 163 146 233

NC30 no 1624V 113 163 14S 233
100 no 1620AAP 311 l63 36i2 z 0A 14S 233
100 Ve. 1620AM 138 163 168 253

none no 1620^0 113 the 133 23R

none - 1622AN 112 157 dY200f1 142 SY750H 227
5 1622A5 122 167 BY200J 1I2 BY250i 237

2 NO 10 1622AR 122 167 BY200'. 152 BSY2501 237
25 1622A0 122 167 SY?00 I3S2 8Y250L 2373 10o 100 1622AP 122 167 IIY200lu 152 iY250M 2371000to ... 1622AM+ 122 167 BY200C. 152 Sf2300. 237

5 3 no 1625BD 151 202 1IJ 273
10 10 no 16235C 15B 203 IS 273

1 NO 25 3 no 16238S I58 203 1tel 273
So 50 no 1625eA 138 203 too 273

IN 100 100 no 1623A0 Ise 202 it1s 272
NC tOO yts 1625AM 378 222 203 293

too "n.n n 1625AS 152 195 1 38 265
100 none Ys 1625AP+ 173 21£ 203 2BJ

5 s no 16235F I98 243 . 222 316
30 10 no 1623SF 195 243 228 3 6

2 O 25 23 no I623SIF 393 243 .225 316
2n NO 0 30so 162380 198 243 220 316

100 100 no 1623A0 198 243 22J 236
100 too yeY 16232AM 21t 263 248 333
lbo no- n 1 623A5 193 228 223 303
100 nnen Y.s 1623AP4. 212 2S230 .43 2323

COIL NUM WI _____ _____

UNIT MOUN8TeD T
With.41 HF1di. 9 Coil With ttald.tn Coil

tol. Si So Etsee SO-SO
SSI 6 I 1017t 161 It I13 Sl- 3 S lt 1613 Si.. 3

1_36 91614 J 3639 3 34

113/120 V DC
230/240!250 V DC
50W v DC
550 V DC
310 V AC
220 V AC
440 V At

27: I 5 4

'P 6:- is I
1 I .11t13

2 +

A5

203
202 +
20A
211

203 203
202 + 202+
204 204
205 205

2.3.
202 +
204
203

207
203

PRICE
INCLUDED

IN
ABOVE

I _ _ _ _ I I _ _ _ _ _ I __ _ _ I __ _ _ I _ _ _ _

K Selection liable continued on page 4.
+N~cwmal fe~lorY stock. ±1 Accessories requifred from page 4. open to eomlvclosest end vicr versa ir' neieie

"Hoding coils awailabic ons all contactars haig Specify control] volts. srO TIC torisu. l.r.s-ate P eC c.nsnrc II ne a
N~C pole. Or'der by dewc-riptiocs if not. listed. ,~ Interlock contacts can ho chented from normally mtcrlos-k,

P"r- -1 4,?� -h!", If! -r.r. I
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4A ottfl..

K- JIERAL -PURPOSE CON TA C fRS

aenackor 
9
tiC5

N8AMA Operatic, Volts Series Resistor Rectifera AsdIna,* Coretocto, AdaIllant
SizeGO.10

50o l1S1A39S4GI-4000 chmt
DC

550 1S1A3984GI-ASOO ohs..

115.,60 ytiees I51A3986G1-15O ohm% 62S22Pff3AHiOl
AC 220, 60 eycle* 131A3508401-750 ohms. 611S221`93AR0

__ _ _ _ _ _ __ _ _ _ _ _ 40. 60 eyciet ISlA39Pa GO -3000 ohms 63S22P86A HIDI _ _ _ _ _ _ _ _ _ _ _

11I5. 60 cycisi 15 IA39 840 1 200 ,s... 6sSZ2P53ANDl
7f AC 220, 60 cycle% 15 IA3984 G1 -730 ohms 6XS22P93AND1 NONE

AA__ __ _ 4O, 6.0 cy d.,s 15 1A39 8401--2000 ohm, 6RS22P56A H0 __ _ _ __ _ __ _ _

lIS. 40 cytese l51A39X4G7ZF3 01hms dRSZ2P63ANO1 C12810-A.IAAC2
2? AC 220, 80 rcyc:a 1S1,A398802-530 ohns. 6RS22P83AJ4DI C22810.^14AC2

__ _ _ _ _ _ _ _ _ _ _ _ _ 440. 60 cycle ISIA 598402-1400 oun, 68S22P16AiMDI C*2610-Al4AC2
11I0 SIe 5A3984G2-35 ai.n, ORS22PI12ANDI CR2&)O.AtAAC?

3AC 220. 60 c ce S A V 4 2 4 0 o s,6PS22P83AI401CR S O A AC
440. 60 Cycles 131A3964902-1400 ohms, 6R522P86A14D1 C*2610-A1AAC2

c noti eco o ,trokConyoaerc, spoc'.n tin.) List Price,Cm so s h~ t l ltroiCente.r Li.. to C anter Li.n G00 10

lC2tOO-1607 IC29536 Coo. No. 820180805 
3 
7s $16

#C2S100-1617 1C2936 Cot. N@a. 8201 80804 3%~ 20

IZO1621 lC2956 Cot, No. 6923809G8 5 lil 25

*Seiytofor contucters with holdint coils. ment to electrical interlocks when required for Contaictor spacing is horizonta.l distance between
1-Wrs11.1615. and 1610. :ddittonal proection. Whetbn mechanical interlocks center lines of contactors.

t Vorrm. 1812. 1613. and 1614. .re .sed. theeectrieal ,rnterteacks rmust he mounrted
NOTZA Mechanical illterloeka are used as. asupple- ont the outside of each contoclar.

HOW TO SELECT INTERLOCKS FOR STOCKING

Usit Price, GO-tO
Ctrcuitl 0-481 V DC 4"-00 .- DC; 0-60 # AC

0-48 V DC 4 9-600 - DC , 0 -600 cAC

1 i40 lC2936-A200AD tC29S6.A2O0G 112 16
INC 1C29S6-A200AE IC2936-A200H4 12&

2 040 IC2956-A200AA tC2956.A200 4 I 9
2 WC IC29564-200^11 IC2956-A200041 + . a

I No. I N~C lC2036-A200AC IC2936.A200C .19

I4 LQU OM =C4 4. JLZL 1,1 I 4 C i C1 ,1 l
Contactsr Mtrunftin KOt List Price. GO010

six. Mo;., Pao.e Left-hand ma,,."qr~ Right-hand Mocnllng Rch'ho~

I All tC2956.A520244. IC2956.A202KC $1 $1
2 A.l IC2?S6-A202C4. 1C2936-A2020 a

3 1 O C2956::2202!4. C2936.A2402F I
I NC 1C2956 A 02Z 4. C29S6.A2021' Ia

3 I M~o. I NC KC2956-A202ET t C2PS6-A2*2I
t  

I I
5 2 NO. I CC20956-A2020-t JC29.56-A2021N 1 1

23 2*40 IC2 = 56.A20204. IC2956.A202tt I

4.?Norma1 factory stock. por Form 1612.ore mounting kit listed for
Size 3 contactor. PtFr 1613 and 1614 order
1C2956.A2020 fro either side.

CONTACT RATINGS
IOpe- Carry Riatina i. Asparet I ItritUpt

Contogtor [When bl-0,, i _______ _____ DC Motor

60-mi, 30m~ft -mia 600 * DC-h
s-. u n nIJ250. 6o0 O;scha rg. Resictor

25 25 30 j 37 I 100 too A AOA 30%-80%
1050 130 70 9 0 200 200 A 200 A bra-owg
50to 160 ISO9 200 2O 00 A 200 Abawu

Narsapawor rallngs leect tontskctors ock the basis nlntern~diatot accoloratlstg coostclorv-Seiect inter- times the accelerating peak.
of thle hiighett horsepower at wh..ch motor is rated mediate acceleratingl contactorsi (from Step 1) to
(or operated if operated at a stervice-factor rating). that the "-our ratint will not be less than 0.25

APPLICATION (MOTOR AND RESISTIVE LOADS) _______

Motorotar00 lNrsp e Retoisvir. Igatina Load,I I oct.r e..pf i.1rared lamnp loodi)
Sire P..I1-ro1tage Reducod-wegllgs Slarting Contin.ous-raolst M otor, 30-isni 60 - i.m Ks

IStarting ( U.*. raorerung, or Final occeslsrating conlaclar)

:42 3 5 S S 7~ VIS2.
-S 10 is Is is I's 5.2 104

S to- 1 25 30 30 55 35 10.4 so..

Oischarus rostols-the discharge reIstor for on
inducative circuit can be permulnently conneeted in
parallel with the load or can be connected scros the

load by a normally closed pole. The resistor should Intrlack contvst rating-Sce page 19.
not exceed four times the load resistance for 250
volts or two times the load resistance for 600 volts,

4 JPricaz and dot. subject to change withoaut notice
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DC CONTACTORS AND RELAYSoIsoG,7

GENERAL-PURPOSE CONTACTORS

CONTROL POWER REQUIREMENTS

CURRENT It£CUtOMMENIS-Ap PUR0DEN-VOLT-AM PERES'

Sir* fol*1 VOLTS DC VOLTS AC
Sita Ofst - .___ _._

15/120 230/240/250 500 550 II$ 220 440

I NO I 0.133 0.076 0.069 0.071 3a 46 485
I NC 0 .133 0.076 0.069 0.071 31 4& 485

140-1 NC 1 0.133 0.076 0.069 0.071I 31 46 *8.5
2 No 2 0.263 0.139 0.076 0.066 $A 53 57

I1 NO 1 0.135 0.083 0.038 0.028 27. 48J5 48.5
)1 NC I 0.13$ 0.083 0.038 0.028 27.6 48.5 48.5

I NO-I NC.. 1 0.13.5 0.083 0.038 0.028 27.6 A 8.5 48.52 2 NO 1 0.520 0.173 - 0.087 0.069 *7.2 77 105
2 NC-1 NCt 1 0320 0.173 0.087 0.069 47.2 77 105
2 NO-2 NCI 1 0320 0.173 0.087 0.069 47.2 77 105

I NO 1 0.320 0.173 0.07 0.069 47.2 77 103
I N~Ct 1 0.320 0.173 0.87 0.069 47.2 77 lOS

3 2 No I 0.320 0.173 0.087 0.069 o7.2 77 105
I NO- I NCt ? 0.320 0.173 007 0.069 A7.2 77 t05
2 NO-i MCI 1 0.320 0.173 0.087 0.069 47.2 77 toS

u-- V1 2k lhdn incldes power renqrmn. LE owrroirmet ertai. to earatin. I L.-ted vower requ--mnn.t- pert.,an entopratnge
a at attics resistor and awcd.ary contacor. _oil onfy: olding coil iruicd wiU hove *AMe

power retquiraocnts as operatlkg coil.
Co. onlr. holdin: coil if u _ -wil have one-hailf
p.ower requirements of operatinc coil.

WIRING SYMBOLS (FRONT VIEW)

f 2 9Contactor

T 14

T

Size 1 and 2 cgnfactor-
typical diagram fair a-c operation Sit- 3 caniactor-typical diagram for *.c aparotion

Prices ond dota subtec? to change withot notite 5
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LAW,
DC CONTACTORS AND RELAYS

TIME-DELAY CONTACTORS
NORMALLY OPEN

WHERE TO USE
1C2800.B310 and -B410 contactors are

normally open, single-pole contactors conr-
structed with copper jacketed coils which
provide time delay on drop-out. The con-
tactors are front-connected and can be
mounted on either insulating or nlonin-
sulating panels.

HOW TO ORDER
Order by complete IC number includ-

ing form, time delay, and interlock desig-
nation. Specify accessories, where called
for, as separate items included in the con-
tactor price.
Exemple: To order a S0-amp. 110-Volt
AC contactor with two NO interlocks, a
blowout rating of 10 amp and a time-
delay of 0.5 seconds. specify contactor
tC2800-B301CRZ2OD with resistor ISIA-
3984GI-90 ohms. IC- and rectifier
6RS2ZPB3AfDL

IC2S10-6310

HOW TO SELECT

8-hl Op-t iits-out Li stht P,10.4, .0-10
i0,5 MAmo) , to Rfi. 2800 DC Op-.olia. AC Oort'a

2 13 S79 $164

50 IN mo 25 1310 D 7t 04
25 83)08 P9 164
so0 13104., 79 164

None 841014 VI 176
S A410M 96 I1a

100 25 tIOLC 9' 141
50 1410i 96 11

IvO 81s400 96 181

(Selec 1imo dely so lw e desied deloy fdlIs i1 the niddle of tle tih.-deolry r-aa, as niewy as
pai bl e)

Tfm* Delay In Siciotnd 1
I With AC operation AC Opirmlion

.... to11s. | .250 00W o 54 J10r | 220 , 1 -

1C2300-83 10
0.2A-0.3 si.2 *0.3S 'I V203 Y r0 l b I 10 r230 T203
0D. 0 0.6 X05 -X,4X X203 I 20 I 204 21 I 210 0 I 202
0.5 -0.8 0.4 -0.6 R203 It202 R2t04 R216 R210 P210 R203
073 1.25 0.6 -0.9 B203 8202 820.4 I216 8210 2$0 I8203
1.0 - 1A I 0.75-1.t 0203 I 202 F204 P216 *21210 I 210 *203
1.3 -1.6 1.0 -1.2 F 203 8202 8204 t 126 E210 E210 E203

tC2t00-84110

0.7-0.9 Yr32 YY1 Y3J t34 Y37 Y37 Y"2
0.901.2 0.9-1.2 X32 X31 X33 X34 27 X37 X4JI

13-1.tt 1.3-1. *32 R31 R33 It34 337 R37 131
I.1-2. 1 1.5J-2.5 B32 831 833 134 37 837 831
3.2-5.00 3.2- 5. P32 3t1 f33 P34 I p37 P37 f3t

-* .~ . ...-.

2t NONO, I N B

2 MC 12

IC2800-B310 MC2400-4 t10
{ ControlRectifier Resfser

Cut. No. Cut. No.

SOOVOI . 15A3964 1 -3000 ohmsi
151^3~ I IA98AG 1-000 n.

;) V AC 6RS22P3ANDI3 151A3984G2- 90 ahw-a 09522PS3AMD1 151^39t8402- .Ooi.s

! v f AC 6t3222P3AHD1 f 11A3968402- 45 ohm. I 6R522PFi3^0I1 IS1 A398402- 350 oh.s

i AC | 6t322.1ABIsADl 151 634 A -400- aot.. 6-S221-86A.0Ib 151A398. 2-* 40 ttnm..

0"?,, ? - tB

Mounti.ng Di-s.,loats "2800-8310

_ _ '
0001% $4'

Refer to Page 15 for Dimensions of Accessories.
16 Prices and dotv subisc to chaonge without notice

Mounting Ditn-nsions IC2500-1410O
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DC CONTACTORS AND RELAYS

TIME-DELAY CONTACTORS

NORMALLY. CLOSED
WHERE TO USE

Used to short-out resistance steps in
starting DC motors. Contactors are nor-
mally closed, without blowouts, and are
not designed to interrupt power.

Pick-up is instantaneous; dropout oc-
curs with time delay obtained by use of
a nonmagnetic armature shim. Time de-
lay of IC2800-ASO contactors can be
adjusted over a narrow range by the
armature spring. Time delay of IC2800-
Y109 and -Y11O contactors can be ad-
justed over a wide range by a sliding
shim.

HOW TO SELECT

Mount contactors on either metal or
insulating panels. Make connections from
the front.

HOW TO ORDER
Order by complete IC number includ-

ing form number, suffix designation for
time delay and holding resistor. if re-
quired. Example: To order 100-amp 115-
volt continuously rated contactor with
two normally closed interlocks and time
delay of 1.0 seconds, specify contactor
1C2800-AS0lAPZ3B and resistor ISIA-
3984G1-ZSO ohms.

.' .1 .............
'W. .

1-1�;74

J i "?, -

k .

Costed lbs.
Prim.

A�g*rsesl 1C2800 co-ia
'1 hjfl .ini. �1fl CtIO

I 15,/120 I NO, 1 SC
2 tC

AzOA. .2i3C
AS01A. .23P

1ii9
tt9

JC28OO.AS0I

CONTROL POWER
REQUIREMENTS

_ ^Ptere,C28100-A50 1
Vos W.hho,. With tC 28D.C2t500.

hostI.ge hold'so Vl

1 1.'t120 0.55 0 262 1.03 1.08

230/240.250 0.31 0.141 0.56 0SS

500 O.107 0.0 0.3S 0.31

550 0.12 0.06 0.25 0.34

100 I NC So. St-p 2

2 NO a ASIA .24A D 1
230/240/250 1 NO, I NC A01A. .24 119

2 NC ASOIA. .24 119

2 NOt ^01A. .27D -_)_
50o 1 NO, I NC I 5AOl A. 27C 119

2 NIC 4 ASOIA 1 I 119
' '''i'., X __. . -.-

5350 I
W NU

NO. I NC
2 NC

ASU to. z8o
4301A. 21C

AS50lA .28B
11;9
119

115/120 2 NO 0lOt82 149
1 NtO, 1 NC YIO9A2 149

230/240/250 2 NO Y10983 149
150 1 Nc 0.7--3.05 1 NO. NC Y109A3 149

IS5 C 07-30$00 2 NO Y1O99d 149

I NO, I NC Y109AA 149
550 2 NO Y 1V09t 149

I NO, 1 NC Y109A8 149

11t5,12C 2 No Y1104 14o
I NO. 1 NC YtI0A4 1t0

230/240/250 2 NO Yl 1o02 1to300 INC 075-3.0 50 0 N- C YIIOA2 1030300 -15-21 o 2 `NO,--- V110B13 Ult
I NO. 1 NC Y11tA13 ItO

550 2 NO Y11013 140
I NO, I NC Yl10A13 14D

... .- ... _

ffor Fom', AtSOA giay.

Timirno lsR..q i t S~eanei-

Ir-i. s.o'. Cail Co0.1i...t Coit Opogiai-.. Deisptohos
oa.,toiho 1ttoir-v hotdi.,g r-t tlo,. St-t 31
0.t4-0.59 0.t7 -0.295 _
0.4tl-0.88 0.24 -0.44 X
0.63 .- t zo 0.315-0,A5 t
5.05.- 2.14 0.53 -1.07
I.163.24 0.93 -1.62 F
2.60-4.80 1.30 -2.40 C
5.00-7.60 2.90 -3.80 e
6.50-s.50 3.25 -4.25 0

AF50A Fcom A5 Ctuos dudtyoly)

Vol2, Resistor Pric.e dditio.. GO-tO
llaS/t20 151A39184G- 250. hm1 $23.0

230i'2it0/?250 151^39801 t-1000 ohms -32't
151^399401- 600 ohmts 2.50

_ iA39340:-i000hm: 2.50

0.0th6 ih or *nqit lo) ft

Mounting Dimentie"'s 1C2300-A 501

Refer to Page 15 for Dimensions of Accessories.
cortin.... gouty-For' continuous. duty of tC280O- lnle.lod, conloih-Interl'oclc cnntects can be chanied
ASOIA. on. unterlockc must Ihe ,.sed ic, placew hl~odiugs by the puzehxaw'r trom normalh' open to normally

reitrin circuit after pickup. cloeed. and vice versa.

IC2800 MDepth I. IC"
fo. -I ABI Ci I I et

Y109 8-91 Al' 2; 1 6'11to10 , 10½ Y. '¾ + I 7,. 1 7I/

-. C

_ _ a _

Mounting Dimensions IC24100-Y`109 and -YJ IC

Prices and data swbject to change whhJotut notice 17
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(b$0 0080(

GENERAL-PURPOSE RELAYS--
HOW TO SELECT ASSEMBLED RELAYS

I C-.0i, Al - -. I %0.4-r.d I NFMA I .I..# I - -1- - I .--. I----

C. "0%u I NO N C j C42 00.4Q I C2821., 00-10

IG-eeeal-4gtY, 0-48 Volts DC

Goeral-o1itly relay

-7 I ,

r I. ' ..

OO20A As 523 8A200A AS $45f A20A AC 33 IA200A AC As
D D0A AD 39 SA200A AD 54

2O O0A At 39 BA200A AE 54
_____ A200OA .AF 39 BA700k A T 54

2 200A AJ 60 BA200A AS3
4O O0A AK 60 5A200A AX 75

Gonoral-duty, 49-600 Vohes DC

____ 200A at 60 A200A AL ___2

1 'O Jk70A C27 A200A C4
__ __ __2 A,200A ___0__A_0A _D__

2 A200A 1 30 SA200A & 42
2 A.200AF3 A0 5

20 A200A I. 42 SA200A i. 57
4 A200A .5 42 SA2DA 5 5 7

A200A PC 42 5A200A K 5 7

H~oo.y-duty., 0-48 Va/ti DC

1 A1OOSS DO SO AF2015 D& 75

0 4. AlOOSS DC0 52 At201& DC 102

I A 0DOS OF *2 AF20l OF 102

4 2 2 AT0OSS Di 52 AF2016 Di 102
3 A10O,1D OK 82 AF20II OK 102
a AlOOBS, 01 ~ 02 ArzoII D L 102

Heavy-duty, 49-600 V/Fts DC

AIOOSS05 a 49 At2ols IL 69
AIDOSI C 49 AF20IS C 69

2 I A 00S E 52 oAF2019 0 7
2 0 AIooss F 32 AF20il F 72

0 A AIOOS . 64 AF2016 G 54
1 3 Alooss M 64 AF2OlS H 544 2 2 A100115 64 AF2015 £4

I AlOOSS K 64 AF20tg K 54
A 0 AIDOSS1 I. 64 AF201S L. BA
0 6 AiC00BS As 76 AF2O01I., A 96

I5 AI0059 AD 76 ArzoO A0 96
2 A &oOose At 7 AF20;5 At 966 33 A!0055 ~AF 76 A-201 AT 96

2 AIOOSS AC, 76 AC201e AG 96
I) 410085 Ai 76 Al-Zol Ai 96

2 6 AIOOS as to AFŽ02e 55 1a5
2 5 410055 AC so A0702S DC IDE
A 4 A;CS or) 6: AF2025 B0 too8 3 AIOB St 55 A72025 St 105
6 2 A1OOSS BP 015 .sF2025 &F Ing
7 I Al 0055 5G as AF2025 50 too
a A10OSS DM as AF2025 DM. 105
A 6 £1005B IcS too AZF-20 COZ- 120
S S A 0056, cc 100 AF;025, cc 120
6 A 410086 CO 100 AF2038 co 120

10 7 3 A1001SS CI 200 AF2021 C;: 120
82 AIOOSS CI 100 AF203B CF 120

1 0OkS C 100 AF2038 co. 120
aa AIOOSS cm To0 AF2025 CH 120

66 A10061 Ci 112 AF2036 Ci 1322
7 5 A1OOSS CK 112 AF2035 CK 122
S A A;00SS CL 112 APF2036 CL 1-3212 3 A 00 D Cm. 112 AF203h cm 1321210 2 AIOOSI C-4 112 AF2035 CN 132

II ^loop$ CF 112 A452035 C' 122
0 AIOS co 112 A0`7036 co 132

I AICI1A 5 56
0 -A 0 A C 56 _____

2 AIQIA 0 592I A0A 1 59

2 _ _ _ _ _ 2 MIQ D J _ _ _ _ _ _ _1_ _ _ _ _ _4 A;01D K 71
A ^9D L 71

Latch~d-in f.Iiay

I18 ptik., and date subject tc change without nofice
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DC CONTACTORS AND RELAYS

-- i GENERAL-PURPOSE, RELAYS

Type
of

Coil

Coil Soling

DC I Ohms et25 C
Vo~lts IA, A r

IC211112A100
or

1C2821 .AF

IC21120-A200

9C2829-11A

-3

Bullding-boeki units

WHERE TO USE
Use for general-purpose relaying. un-

dervoltage protection, field protection,
plugging, and similar applications. Relays
are available with either shunt or series
coils. They can be mounted on either
steel or insulating panels.

Choose general-duty relays for normal
service or where space is limited. Select
heavy-duty relays for severe service or
when more than four circuits are re-
quired. Latched-in relays are used for
overvoltage or overcurrent protection.
Note that relays for control of circuits
48 volts and below have contacts de-
signed especially for this voltage.

Complete relays are recommended
when applications are known in advance.
Building-block units are recommended
when applications vary in number of cir-
cuits and contact arrangements.

Contacts can be changed from nor-
mally open to normally closed and vice
versa, except that general-duty relays
should not exceed two normally closed
contacts.

IHOW TO ORDER
R*lays with shunt coils-Order by comn
plete IC number including coil number.
Example- To order a four-circuit relay
with two normally open and two nor-
mally closed sets of contacts for opera-
tion on 230 uotts DC, order IC-2820-
AI088BZJ.
Relays with series coils-Order by com-
plete IC number and specify current
rating required.
Relays in building-block form -Order by
catalog number. Specify ampere rating
when ordering series coils.

shunta 115/120 725 I 830 3 3
sut 230/24/250 2790 I 3200 2 2

$h.00S 1 0850 A -
Su 550 .70

-Specify current ratin5 required.

HOW TO SELECT BUILDING-BLOCK UNITS
buidig -AL # DC j 49-600 D C ]

81oe A9P~iC0 01* Ustia Cata o lo gJ LlUnit Jrc Numbs:,I o li oi

Glfeneral-cluty Relay
Ito a o o c ' IA, 120 coil IC282Q .A200DAJ T TiT 7 C21120.A 2 3A 34 515

neium bl r- t ?5~ 240!250 * c*il 1C21120-AZ00A2 j is I C2820.A20GA24 18i
2 NO Oire.., IC2956-A200AA I j I C2956-A200A+ 9

2 -C..foct blocks I NO, I C rcwvif IC2936:A200AC I 9 I C2956.A200C
2 NC o ________ _ ____9_6-A _A _ la J C29S6-A20Q5+ .

396c~i~ is 2 contwrv block IC2956-A20,IJ 2 j 14C2956-4201J4. 2
co rest 2 0.5C blaoks iC2956-42011K 2 tC29S6-A201K4. I

Hemavy-dury Relay

I13 :,120 aacol 1C2820-A100553 40 IC2420-A100813 + 40
- -Fo.adt4 230, 2,40J250 . "to. 1C282 -A 9005382 40 IC2520*A 00582t9 40

* 0 . a C2 20-A 100954 40 tC2 20-A 00154 j 40
's.e'bly 350 V call 9C24120-A1006115 40 1C25820-Al003554- 40

0.3-300 amp saries to;I IC21120-A100885 40 IC2820-AIDOOIS 40
i NIO wC.rcPs 1C2956-A200AA to `9 6A2001A 9

2 -Cowavor blocks I NO, I NC talrnv,' 1C2956-A200AC is l1C295"6:.a0C .
2NC diregil, IC2956-A200AS i8 IC2956-A200B54 9

I a,__ _ _ __ _ __ - o 2 *conioct bloc., :C29 S6-A201 A 2 1C2956-A 2O0I 9 - 2
3 cos'att blot... IC2936.A201C s 1C239S6.A201C 4 5

3 - - ns',' kitv, Acontact blocSk29 6A2l 7 IC 956-A20lD+ I-
A o 6 corbelt blocks 4C2936-A201 E 1 I ICM96-A.01 I

4Norroal factory stock. Specify coil ratinu.

WIRING SYMBOLS

I rr\11 11 1 1  111111 1 11 11111111II___II_ IITHIII 11_II
1 2 4 3 9 10 5 6 1 2 4 3 8 7 12 11

G nr tn -isoty itSitay tlean r. .t. R*I5 t v

Nanu.*. of Coalmeo Nrib&trr of Coedot l.fWn,
Cailoctf 1`914ioans Contacts

2 1-2 2 I-2
1-2.44 4 5 -2 -3

I 5.6-.1.4.3.87
.1 00 1.0-50 2.4 3 .12.1I
192 9.

1
0.5-a 1.2. 3.B 7 .1t .11

NOTE; Normelly closed corstts re assigned p tnK at right. Thus a circuir rela-, would h*%e
tnois in the order of one per contact block in odd- aormall, closel convactas asysgner Poss-rns As for
numbered positiogs starting at keft, and a second As Acoessary in the oartcr 5. 13.4.2-6.
per contact block in even-numbered positions sta't.

CONTACT RATINGS
1rwi- g .n AmPeres

Conerats Vo0lvs ilduvlrs Lood No ... nind.;. tried
Corry Make rfra Crtsiv- Two Circuits

O.. C rc0 ;. Saria O'. Circuif in Se-i4s

4J 8 t2 l XC i befe 1 i0 30 8.0 80 i0

ovid 24 DC 90 30 A.0 6.0
below E DOC 10 30 1.3 1.9.95

lJ.1~ 2 * C C 01.6 4.0 2.7 6.0_ .5120 . DC Ia oO ic ta .0
230,U240'250 DC 90 30 0 5 9.2 0.75 9.8

49-o00 s00.'550 . DC 10 12 0.2 0i35 0.3 0.525
,oftn 1It AC 90 60 6.0 ... 6.0

220 AC 10 30 3.0 3.0
440 AC 90 is IitS I -t
440 AC Ia 1 2 1.2t .2t

' Raings based on contactor coil Currents, not to ground. or 2 In. clearance to another contact
brake or field-coil circuits block or interlock when open tides frce each

t Because of arc flare, allow I in. clearance through other.

PICKUP AND DROPOUT
Rxts y fP|D'oporaw

G*Anroh-dsIy Colda 63% rr led 101r or CelO|O * 23% red Yars o, abe..
it o 80 rod rel. or b loa-

see"-d~ty 1401. 80% Mroed -girt5 01 ~eoka~
Nsoar v*.ty Cof, 63% atred noIts Or b elow | % raved rolls or abs..

Prices and data subject to change wdfhaut notice 19
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NEW YORK Po
AUTHORM

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
goOUtation of T*eIqhono Discussion

DtTE:

JMF-mc -

mODIFICATIOXN NO.: JCf6EOifl17m: /0000

BUBJZCT: frrrAR.otAgrfrlA1 &C pgaeour 6LArA&>C lme bh( ne--
O-fB£701 msec MIN Y ya-&

REREMCU8: V/Al 60Q&-OQiS3 PWOE 7 g2 P/a4APR

PAR!ICZPAIM8:

NME

&WAI

, Wtffiu

ORGAKJIZATION

aYrA
Gff C000 _6D

-

DISCUssIow: C QIMFIVr I'A &O5'-AI3 "* DC ofsi om0
igemaP AAND"IpybPDU1 f/LMAC&S LAWAEIrvRY 6S T /0 #A'C69NT AAAIW
VIm/I ra4  (jgca ov .4 ARgj- ROWt I AMMIM q MM) 5 yg):
aman Ca~zEnM2_i mz folewra- oEya V."MM V-sr s ) :

IPF AVQoVzr AM ). Ac AN NIVA XMIA vl BY ; /
ptocwr DprMIa/V / oX 0W" rI3 -Vi MAI&C 6S
& rV /V0 _wa( vi D ). 7#'faC. A 4

I/MeS IA "eIJse6, ) AV H& A4V Y AI
'7 7V 20 ,AVAM"T

AGREZENT//COCmR8:

Prepared By:

Title:

Reviewer:

Title:

A iA&AI /VtE,
S /A. M &4A,-6
A0t C@C

.0O1J *S r

Date: is/O

Date: _____

Distribution: ;rm T °
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NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT

DOCUMENTATION OF TELEPHONE DISCUSSION

DATE: 11/23/94 TIME: 11:00 MODIFICATION NO. N/A
(If Applicable)

SUBJECT: GE Relay Model No. CR2810A14AT22. Coil # 22D135G22

REFERENCES: CG-92-066. Rev. 0

PARTICIPANTS: NAME

Bill Siebenhaar

ORGANIZATION

General Electric
(704) 561-5715

NYPA-Procurement EngineeringC. E. Fulton

SUMMARY OF CONVERSATION: Contacted Bill to acquire the values for
referenced coil:

Resistance: 100 +/- 10%
Inrush Current: 0.641 (maximum)

Holding Current: 0.125 +I- 10%
Pick-Up Voltage: 85% or less of coil rating
Drop-Out Voltaae: 35% - 60% of coil ratina

Bill said that coil drop-out voltage is not tested by GE. because
they don't feel this is a critical function. This would hold true
for all AC and DC coils.

AGREEMENT/COMMITMENTS: Informed Bill that NYPA will still test
all relays for drop-out voltaqe requirements. If relay(s) being
tested doesn't meet specified value, each item will be addressed
on a "case-by-case" bases for acceptance or reduction based on _
intended application(s).

PREPARED BY: < <

TITLE: Procurement Enaqineer

REVIEWED BY: ____/__ aft--2_
TITLE: Procurement Engineer

DATE: 11/23/94

DATE: i/- __-go/
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NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT

DOCUMENTATION OF TELEPHONE DISCUSSION

DATE: 6/10/97 TIME: 10:00 am MODIFICATION NO. N/A
(If Applicable)

SUBJECT: Relay, Model CR2811A212J. Coil Model 22D135G441 (marked
with 115/125 VDC).

REFERENCES: N/A

PARTICIPANTS: NAME

Bill Siebenhaar

C.E. Fulton

ORGANIZATION

GE-AoDlications Encrineer
(704) 561-5715

NYPA-Procurement Engineer

SUMMARY OF CONVERSATION: Called Bill to acquire the Pick-Up and
Drop-Out voltages for this referenced coil. Per Bill this is a
four (4) pole relay. 3 normally open/1 normally closed. The
electrical specifications for this coil is as follows:

L # ITs
Pick-Up Voltage: 63% of normal voltace or lessp, odo4. cC7'
Dro2-Out Voltage: 35% to 23% of normal voltage.
Coil Resistance: 85 ohms, +1- 10%

Bill said that the Pick-Up and Dron-Out voltages for the 441 coil
are the same as for the 641 coil.

AGREEMENT/COMMITMENTS: N/A

PREPARED BY} } Y
TITLE: Procurement Encrineer

REVIEWED BY: _

TITLE: Procuremest Engineer

DATE: 6/10./2S7.'

DATE: 6/10/97
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NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT

DOCUMENTATION OF TELEPHONE, DISCUSSION

DATE: 12/28/94 TINE: 8:00 am MODIFICATION NO. N/A
(If Applicable)

SUBJECT: Relay Coil Model No. 22D135G641. 1151120 VDC.

REFERENCES: Enca. Review Packaae CG-92-066. Rev. 0

PARTICIPANTS: NA

Dick Mote

ORGANIZATION

_General Electric jEncrineer)
( 309) 664-1470

Y-Pr2u2rement EncrineeringC. E. Fulton

SUMMARY OF CONVERSATION: Sihoke with Dick about the coil holding
current not beingr within the 022cified-value of .094 +/- 10% as-
received from Bill Siebeahaar on 7/13/94. Actual testing of the
holdina current indicated .1445 aS, above the maximum 2Dec f ed
*tol1ereayce. Dick- mgid the .094m am= was not correct. For this
particular coil the holdincg current will be calculated by adding
the coil resistance of 53 ohms to the 775 ohm Ohmite resister
together for a total vralue of 828 -ohMs.

Using Ohms Law where I-IER. Ithe test voltacre of 120 VDC is
divided by 828 ohms to eual .145 amD +Z- 10% to establish an
acceptable tolerance of .1305 amp - .1595 amD. With this
corrected holdina current the initial test result of .1445 amp is
acceDtable.

AGREEMENT/COMMITMENTS: Dick Mote will contact Bill Siebenhaar to
inform him that his coil spec sheet for this coil -model is not
correct, so that he can chanae it.

DATES 12/28/94

DATE: 12/28/94
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NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT

DOCUMENTATION OF TELEPHONE DISCUSSION

DATE: 4/18/97 TIME: 3:20 pm MODIFICATION NO. N/A
(If Applicable)

SUBJECT: PICK-UP AND DROP-OUT VOLTAGES OF A GE RELAY, CONTACTOR,
AND CIRCUIT BREAKER MINIMUM CLOSE/TRIP VOLTAGE

REFERENCES: CGI DEDICATION NO. CG-92-066 FOR GE RELAYS

PARTICIPANTS: NAME

BILL SIEBENHAAR

ORGANIZATION

GE-APPLICATIONS ENG.
(704) 561-5715

NYPA-PROCUREMENT ENG.C.E. FULTON

4

SUMMARY OF CONVERSATION: CALLED BILL TO ACQUIRE THE PICK-UP AND
DROP-OUT VOLTAGES OF THE FOLLOWING ITEMS:

RELAY MODEL CR2811A257AA641 (COIL# 22D135G6411 HAS A VOLTAGE
PICK-UP OF 63% OR LESS OF NORMAL VOLTAGE. DROP-OUT VOLTAGE WILL
BE AT OR BETWEEN 35% - 23% OF NORMAL VOLTAGE.

CONTACTOR MODEL CRI05KOOBLA HAS A PICK-UP VOLTAGE OF 50% OR
GREATER OF NORMAL VOLTAGE WHEN THE COIL IS COLD. PICK-UP WILL BE
80% OR GREATER WHEN THE COIL IS HOT. DROP-OUT WILL BE AT OR
BETWEEN 30% - 20% OF NORMAL VOLTAGE REGARDLESS OF COIL
TEMPERATURE. NOTE: 100 SERIES NOW REPLACED WITH 300 SERIES. SAME
COIL DESIGN USED FOR ALL SERIES.

BILL HAS NO INFORMATION AT HIS FACILITY FOR THE GE MODEL
ATB-362-7 CIRCUIT BREAKER. A DIFFERENT GE DIVISION WILL NEED TO
BE CONTACTED.

AGREEMENT/COMMITMENTS: N/A

PREPARED BY: .
TITLE: PROCUREMENT ENGINEER

REVIEWED BY: ___
TITLE: A.,. .. ,,0 O,.#e g'vt_

DATE: 4/21/97

DATE: C-21-77
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P.0 1-01
JN14-1599 09:41

IFAX e
GE SUPPLY SYRACUSE

TO: A-
- 1-W-ex . 72-47 ^,jv

Phone
F Phon

I CC

I Date _4 *'A'9
|Maber of including coversherw

F:ROM: Al Moff
GE Supply
25 Corporte Circle
EastySr=sa, NY 13057

Phone 315.431.2260
Ft= Phone 315.4312266

R&<URRS: 0 Urgen.
P

ene, 6 2 ,
;-;? c 4 -D

Cle 4. / c

e:7z'-, Z / C)

<;w?<rt

t Q Foryour review 3 ReplytASAP Plec=c Comment

to VA,

.?. .7 :!;-

s ~ I/e ,/

TOTAL P.01



JAF-CALC-02609 Rev 2

%;-L-:S-20e-0 ,.: 52

Appendix 8
Page 60 of 163

GE SUPPLY SYRPCUSE P. a&C:

I.'E 7/1'/20 SINGL.E LEVEL BILL aF I'ATERIAL
EXTENDED DES'CRIPFTIaO

IlNUUIIRY Ai'IE7C K K

ITEI1 NUMER 2CD13504O1
DESC COIL.

REV
U'I

1e
PC

I

a3
4

mAN e3-:LA-85 EaG REv 12 ez-a--9-7 ?2-166i
115;/125 VliL.TS DC:
.066 SEALED AMPS8/16.2 SEALED W/1.41 INRUSH AMP
20:7 TUk.HSC/--8X)/85 OHMS RfESc+/--1x)e i DEt C
TEST 12eS VOL..TS DC
PUOLE F7ORM 1-6 XN LINE

,kENTER) TO RE1UJF.N

/2. i/ e��, / 6,l p, 8*/ 11 / /

1� ----//144

/TW&04V4/

I
�qA-,�

J6,7 �u 11 �

TOTAL P.01
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,- I-Z2-.zzI)N:;-% ut 4&,.O ! t7: e; Z BY Sl

U - twolz DESc- DURYPZos

t1' ' REV 12
U/p PC

I
2
a
4
£

MB 09-96-SS E

XIS/12S VOLTS 1
.094 SEA.L )H

1649 TU-*SS*/-
TST 120 VOLT-S
POIZ FORS S9-12i

e 3MV 12 02-24-92 92-1601

C
£/11.0 S=AXED W/2.25 INRUSH AQS

&)/S3 0M3-S RES(/-1O%)e 25 DEG C

DC
DIL. SU.?L

I7--

*0 A dn;t> TO PETE=

P~aX_-_S

OW

klv�

rOT:e. z.2£
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JUN-20-2000 11:19

I-V.A %V
GE SUPPLY SYNACUSE

P. 1
I DA

CPCone

I jCO

I Armbc of Pamt wludmngcoVwe& shee

F. OM ._ _=. _
GZ Supply
2X Coraxe Cink
FA Syaas4 ivy 13037

Mmon .UJ431.2260
Fcc Phone 315.438431)3

IORESUU:

Ae-..(

C] Cudz -a Foryourrevkew Q A�ly4S4P Q Please Comap2

1-l-z.r
IJ- C c/ /ic Z,i 4(C.

&6 ,~r4-, cbi." /

r-I 1
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Single level PFort List CRP.EL3 1S3G408R 02

Rev* Family
s7 COILhe"* 15D21GQ26 COIL DATA

Struc#: C01132601
DeecripticnDesc no

e00
01G
021
10Q
201
203
215
295
394
39S
396
399
426
aess

013
01e
0Q14
007
412
026
010
018
010
810
010
ese
e01

GEM Ce-19-eO £NG REV 27 08-05-98 98-442e COIL
I00/20e/30e-LXKE SIZE OG. 0 & 1 COIL

5.08 SEALED WATTS/NLT .45 FTi.52 IN TRAVORSE
.187 SO IN WINDING SPACE/.370 IN WALL
.268 TURNS(*/-1/4X)/G60. RES OHVS(-/-18XZ)25 DEG C

43 TURNS PER LAYER

GRP . VOLTS '. SEALED INRUSH
NO. 60HZ 50eZ AIPS nIPS

e26 1l5-125V DC .154 2.1

F3 RtTURN TO MENU
Functlon key not alloved.

- A_ _-_-- A

TOTAL P.02
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fl444w 'I

Opened: 08/08197 09;27 AM
9tY

Te(
inquiry #: VOA439
Custaomers: 3393725
Region: Norxhoaa
Customer Actdr: 8G03 Jay Of

Po Box 485
Est Syracuse NY

Custamer Pad#: 8-85863-31 13
AR Exxonslan: 4071
Acces:
Pt& VIM40I1Pk N%

;hnical Inquiry
Omlor: sinl HewM

Customer Narm: GE sup;
Customer TV"e: Gesco

Custofner phon: aoo8789-1818
AR Name & Loca.: Vond Adamc: NormUastGroup 026

customer Is looking for the pfckup volt, drop out volt, coll burden, and watts
on a CR2820b se8ies a 1 25 volt dc. Another number he had was
145c3036p003. Do we have? thx

Past any Ims" ldow:

Pfeduct Fl Convol ProductO
QyIfn Tloe; Ratzng Intomnnaron

From the renewal parts bulletin gef-4244s I Identified a 151125 v coll that was
used in 8 2820b. Have the customer look on the coil to verify what the coil
number Is or provide the complete catalog number of the 2820b.

56-1 50695G041
116/126 VOLTS DC.:8 WATTS
97 OHMS RES
2024 TURNS
1200 OHMS 25 WATT RESISTOR (REF)

If the relay contains an DO coil. the pickup voltage for a 2820B is usually 70% of
the coil voltage and the drop off voltage Is 10 % of the coil voltage.

Note: These are guidelines, not standards which must be strictly met.

Factoty Involved: No

New -Call Informatio-
Call lnformutfon/fstorry

00, NO
pow:Pub#:gaf.4244a

Curtent Ow-Vner: Jackie AffayrouxMKT CSC/Marketigig/GEEO&C At Locadon: FACTS 'fim
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SEP-30-2000 1.4:24 GE MU.LTILIN

Power Management

M05 201 2Q96 . P.ei/e±
rbAA: (WO) 4V 1-4UVV
TEL: (905) 294-6222

www.ge.comwindsys/pm

215 ANDERSON AVENUE
MARKHAM, ONTARJO
CANADA, L6E 183

FAX MESSAGE

ATTN: Alex Barton SUBJECT: COO-33649: HFA, HGA. & HMA Specs

COMPANY; New York Power Authority FROM: Technical Support Department

FAX No: 315-349-6981 DATE: 09/30/00 SHEET 1 OF 1

Message:

Mr. Alex Barton,

Thank you for your fax asking for information an the pick up and drop out ratings of the HFA, HGA. and HMA relays.
Please find the requested information below:

Model Number Pick up Drop Out

12HFA1SIA2F Hot 80% Hot 7-20 %Cold: 60% Ht72

Cold 2-10 %

12HGAI IA52F Hot 75-90 % Hot 7-20 %

Cold 70-80 % Cold 2- 10 %

12HMA124A2 Hot 70-90 % Hot 12 -30%

Cold 60 % Cold 2-10 %

Best Regards,

GE Power Management Technical Support

Technical Support
Genera!Eleddic Power Management
MarkhaMr ON, L6E 183
1-800-547-8629 (North Amerke)
+34-9485-854 (Europe & the Middle East)
(905)294-6222 (Internaonal)
Fax (905) 201-2098
E-mail: ihn.pmn@idsys.ge.com
httpyJ/www.elndustrial.com/om
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P. 014e

4 = 4

Table E Lists the voltage and trequen
cies of the operating and reset coils.
Table F and G (belowl show the vari-
ous contact configurations available.
To obtain a complete catalog number.
select the basic number from Table 0,
insert the form number from Table E:
specify the contact code from either
Table F or Table G.

Mily
Front connected
Surface mounting
Reset coil cutoff contact
48 VDC operate coil
11 5V 60 SoH reset coil
3 N.O. and 2 N.C. contacts

ISelect 12HFA54E-H from Table D

Select form number 245 from Table E

Select contact code 42 from Table F

Thus. 12HFA54E24SH code 42 is the complete relay number.

SELECTION GUIDDE
TABLE D. ASIC NUM8ER

.prx _.. inl.Ig
Type 1 RoAset Mounting Basic Number Contact Basic Number Contact Approx. in Ibs Ikgl

__Nct Ship -
fack-cenne:ztd surtace mountng 12MFA546- 12HFAs4W-

Hend and electric fack-connected seei-flush mounting 12HFAS4&-F 12HFAi4H-F S 7
rUsSt Front-eonnectod surface mounting 12HFAS46-H 12HFA54H4H (2Q2) t1l)

8a ck-connected drawout case 12HFA74B-A 12HFA74H-A
Hand and electric GIck-connectd surfaCs mounting 12HFA54C- 12HFA54J1 12(5.4) i t6.1)

reset with Back-connected semi-flush mounting 12HFA54C-f Table F 12HFA54J-F Table G
mechanical larget Front-connected surface mounting 12HFA5UC-H 12HFA54J-H

Back-connected surface mounting 12HFA54E- 12HFA541 5 7

Electric . t ts ack-connected isei-flush mounting 12HFA54E-F 12HFAS4L-F (W1}Y P ront-connected surface mounting I2HFAS4E H 12HFA54L-H
I ack-connected drawout case 11NFA74E-A 12HFA74L-A 12 tSA) 12 18.1

TABLE f- FORM NUM8ERS

Vohage and
Frequency

Reset Coil Ratinq
CS YOC 125 VOC I 250YDCI 115 Y 60 Ic 1 230 V 60 HZ

Fnrm Numlhorc
12VOC 122 132 212 242 m2
24 DC 123 13 213 243 273

Operat 48VOC 125 I1S 215 245 275
Coil 125YDC 127 187 217 247 277

Rateng 250 VOC 128 Is 218 248 278
11s V sO Hz 129 169 219 243 279

23o v60 sif? 130 1 0 220 25a 2no

OPERATING CHARACTERISTICS

Pickup Dropout Operatino e Operating Time to
Voltage in Voltage in at ated .'olzage Open a N.C. Contact

Model Number Percent of Percent of to Close 8 N.OD. When Voltage
Rating Rating Contact Rated tO Zero

H__ot CoId AC DC AC DC AC DC
HFASIA. .fi 0 Ir
HFA548. -CJ.H. -L l ess, 6 304 2-10 33Mms 04 ms 14 ms 2S ms
)HFA71A e5 AC or DC or less or less or less or less
HFA74$. -4 H. -1O DC

HFAS3Kat n60,or
NFAK DC only DC only tripping duty or les:

HFA8SD 1 O A8usC _ O Thbbe250 rnZDms

HfAiSE S _ O D oAdjustable 67-tns 250 m
_______ ______ ______factory seit e msat

CODE NUWER
TABLEF 60 I 51 1 42 1 33 1 24 1 76

Position No. Co et Arrangement
I = I = =:= I = I =t__ I =
2 = = I = -
3 4-- 1 -9-
4 _�I_ K * ;F
S ;= I- 5=_-

4 _14-_ - = - P
*This contacn.seeelgard for Openinfg %ie ee.!co-

circuit to procc the Intal-minentty feuad wese cal.
NOTES-
= :4 Normally open contact, open when rclay as

de-e~nerg.Zcd.
* Normteh Closed cornsect Closed wnen relay is

dD~neOized1

= a Normaliv open conta opcn when relay is
dneoerglIzed.

S: = Norm, cloJed conact closed when relay to
de-energs-ar

If contact code is not specified on the order.
Code 60 will be furnished. Relaye stocked in
the warehouse are stocked with contact
Code 60. Conversion from normally open to
normally closed, or vice-versa. can be easily
accomplished in the field.

° These relays are adjusutd to gIVe the proper trme delaysc at rated voltage. Since those adjius-
ment affect the pickup voltage poi n. it is not oossible to accurately predietthe pickup voltage.
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(I0
HEA

Multicontact Auxiliary Relays
414Z - 7,-~

AHEAP61,D&IW RelHa3ys

HEA611, HEA62, and HEA63

APPUCATION
The Type HEA high-speed multicontact,

auxiliarY relays are applicable where it is
desired that a number of operations be per-
forned simultaneously from the operation
of a single relay.

Typical functions that can be performed
by these relays are

1. Trip the main circuit breaker of a sys-
tenm.

2. Trip station auxiliary breakers.
3. Trip main or auxiiary field breakers.
4. Trip and lock out all breakers on a

bus.
Perhaps the most important use of the

Type }EA relay is in conjunction with dif-
ferential relays which protect transformers,
rotating apparatus, buses. etc.

CONSTRUCTION
The KEA ihulticontact, hand-reset aux-

diary relays are built with many parts com-
mon to the well-known Type SB-I control
and transfer switches.

The mechanical target on the escutcheon
plate assembly indicates the position of the
relay. The black target indicates the reset
position and the orange target, the tripped
position. To reset the relay after being
tripped, the handle is turned clockwise as
indicated by the arrow on the escutcheon
plate.

Since basically the HEA relay is similar to
the SB-1 switch, it is available with a shaft
long enough to allow it to be mounted on
panels with a thickness of from '/ inch to 2
inches thick .-in increments of s/rs inch.

Like the SB-1 switch. all HEA relays
must be ordered for the specific panel thick-
ness, otherwise the relay will be supplied
with a shaft long enough to be mounted only
on a 'A inch panel.
EXAMPLE:

12HEA61A222 for 3X/ inch panel relay
number would be 12HEA61A222X12
('A inch - 12/16 =. . ..... X12).

EXAMPLE:
12HEA63F272 for 1'h inch panel relay
number would be 12HEA631272X24
(W'/z inch 24/16 . ................ X24).

OPERATION
The operating shaft is held in the reset

position by a positive roller latch which is
especially constructed to resist shock and
vibration. It is released through the action
of the operating coil, in attracting a hinged-
armature element.

All HEA relays are made so that they
should not normally be tripped manually,
although it is possible by removing the rear
cover and releasing the hinged-arnature
element.
SPEaAL MOUNTING

Type HEA61A. 61B, 61C. 62C, 63C
and 630 relays can be supplied with a
bevel-gear drive which allows the relay to
be mounted in locations where normally
the depth is not sufficient. The relays can
be mounted like the standard but the
bevel-gear drive changes the direction by
90 degrees of that portion of the relay that
is behind the panel. The bevel-gear drive
is available to change the direction up,
down, left, or right.

TABL.E t-CONTACT INTERRUPTING RA

To select the proper model number of
the special relay, select the number of
the standard relay desired (example-
12HEA61C230X2). If a right angle drive
upward is desired, add the letters 'Right-
angle Up" to the standard model num-
ber. Hence, the model number would be
12HEA61CRU23OX2 (for '1i-n. panel).

CONTACT RATINGS
The current-closing rating of the contacts

is 50 amperes for voltages not cxceeding 600
volts. The contacts have a current-carrying
capacity of 20 amperes continuously or SO
amperes for one minutc. The interrupting
ability of the contacts varies with the induc-
tancc of the circuit. The values (in amperes)
given in Table 1, for dc inductive circuits.
are based on the average trip coil.

BURDENS
The burdens for the Type HEA relays are

given in Table II.

I

of Contacts NM.icu fa b d Cl C.=oc
v2ai, T 2 b Sm is A Series 1 2 in se 4 in Seris

24 dc 6.0 30.0 ... 40 20.00 30.0
48 dc 5.0 25.0 40.0 3.0 15.00 25.0

125 6c 2.8 11.0 25.0 2.0 4.25 9X
2S0 d4 0.73 2.0 a.0 07 1.75 *.5
dO dc 0.25 0.45 1.S 0.15 035 1.25

115 de 40.00 50.0 ... 2-.0 I 50.0
230 cc 25.00 50.0 ... 12.0 2.0 40.0
40K 12.00 25. ... 5.0 12.0 20.0
550 6.00 12.0 ... 4.0 100 15.0

TABLE IR-BURDEN DATA OF TRIP COIL
Ac Iat iof P 0"CtIN RelaY

cCall elC.9 Aasp
Ifarmwer, eRnis Crent °

a0tla frequency Ohms A-a"I at 0= - Unlhena set-u~
Vt o 2S C ¶td Volts 'SI=. t e

24 _lt 1.2 14-30 2. 10
48 c *.5A 28.60 2.0 1.0

125 de 23 ..... 70-140 0.2 1.0
250 c 103 ...... 14280 0.2 0.2

115 50/0 HZ ...... 25 25-125 2.0
230 50/60 Hz 14 190.250 2.0
460 50/60 Hz ...... 7 580500 2.0

Awcxilary Rays

No -wbiect to chanm wffhout mtke Pag 7-3
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7292 PROTECTIVE RELAYS

Pago 4 .T) ype HFA1 00 Century Series
Multicontad Auxiliary Relays

Jur 979

ELECTRIC RESET RELAYS
Tab A lists the combination of reset and mounting available.
rTb a lists the voltage and frequencies of the operating and

reset coils.
Table C shows the various contact contiprations available.
To obtain a complete catalogue number, select the baskc .umbm

from Table A; insert the fwm ernsnbr from Table B. specify the
co~ tod from Table C.

Table A
SELECTOt0 Olt NFA UnCTRIC RSET MO011S

_ _________ _ ________ Nec a lpa2
9 12)tFA1S45-F 52.31 7(3.2)

a"d fro sinuutod T01leb A14t SMl A3.0
and amested C.

k A1748. 12M41 111(8.2)

Ma SOWWAcd 22j544 X) 73.321

Oet iW abi cd AlS4144 5123) 7122)

AI7d1A1 121S4) 11IM2)

EXAMPLE:
Electric reset only Select 12HFA154E-H
Front connected fom Tabl A
Surface mounting I rmTal
48V dc opente con I Select form number 44

120V 60 Hz reset coil J from Table B

3 N.O. and 2 N.C. contacts Sefromn Table C

Thus. 12HFAIS4E44H code 42 is the complete relay number

Table B
sELCTON GUMD-4ORM NUMMS

Wseer callu~

V d IjlOVOc |2SVOc 220VDC 20SV °C|20V60N120V50H!

6V Dc 27 ... 7 47
C l2V DC 26 .. 6 46
A 2UVbe 25 .. 43
T 32V De 32 . 1t .3 4't ..
A 48V Dc ... 2 . .. 44 .

2O .. _ .De 23 ...3 52

LI 125 Cc .. 22 ... 2 d
22OV Dc 31~ . 1 1 ... .* 5

It 250V Dc ..
A
I 120V60Hz 29 ... 9
i 24Ov 6OS oft 28 .. S 48

12idO 50 Hz 38 .. IV ..0 On hand and dectric eT HFAIS4B. 1748. 154E and 174E one
eo- -t is wired in KSC =Wt =set coil to provide positive cutna Thus
f tac r at available har external dirits.

Table C-Contact Arrangement

Code Number
601 51 142 133_ 124 15

Position No. ContactAr ona emept

I _,

4 Jt_ -

i5. L 4 . . J t 4 _

NOTE~L

_ a Normally open contact, open when Mkay
is de.aierglizd.

* = Nrmaly closed contact, closed wtrelay
is de-4nargized.

,jThis contact is reserved for opening the reset
coil circuit to protect the intermittently rated
reset coil.
It contact code is not specified on the order.

Co& 60 wX .* fwa.RA. ReIays stocked in the
warehouse arc stocked with contact Code 60.
Conversion from normally open to normally
closed or vice-versa. can be easily accomplished
in the field.

OPERATING CHARACTERISTICS
P~ a ~ u a eO e o a V la eO perating flh. of ! ~ac

Model N ,P f~t aamd ve Zt% AftWhn Vo a .
NMw b., 20 " n etA . . N O e ued to Zero

HOT COLD , AC DeC AC D Cc AC DC

80 ~ or 60 Cc 2.10AWu m 2 s
HPAIIA.. Lais, ^c So Ac 30.60 2-10 o or of

or c .i'gher I es Lou LOU Loss

6 or s or u 9 M
I 17K a 5 - I 210for Upping ~ tyaLess

Noa dtoege tOnes Apr. 22. I 9n koe (a/c) Cue. 0,146V ft *vuevg Wei*~e 409g

GENERALO ELECTRIC
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PROTECTIVE RELAYS

*Type HFA
*Multicontad Auxiliary Relays

7292
Page

May 4. 198

OPERATING CHARACTERISTICS

0 V0 h". V~alu ' Opq r TNrn .
Ofof *Vta VonVtacI

_OT 'COL AC DC Ac OC

"FASIA. .4
FA 45, 9 or 60 w 300 2-10 33 as ct 14 WA 28 S-MS4. -4 . 4. L"6 C rUs rW w ori'

_ _ _ 3a _ _ _ _ __ 240 hL _ _ppg

04FA71AS 4. 4.L I=__ _ La"__ __ __Less__ __

HFAnk -L -K - }WA53U a or 4w orIO a 9userfe

IIFASO 3A40 AC

A ~~30460 Cc I____________
HFAU A A _f.t. 250

4FA631. A Aiulei 0.0

A These relays am adjusted to give the prowp time delays at rated
voltage. Since these adjustments affect the pickup voltage point. it is
not possible to accurately predict the pickup voltage.

*4*- Aw4 Im *SW. POae&Wr to 080W ..ufo noCv

tA 700. 701. 7. 711-7J2 7. M2. 731.37
CW72^. C. 0. E 5W72A. 0. L P CEIINERAL0 EUCTRIC
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4s-t I �: �.V, - - . �_- �- _.

.; Z:t�
i. . ., - .

1. > *-T r P. E J" GC-r729%P . .. A

. T- r .i{ o
.. S1 GA.I AUXIU'ARY

bBMIE V Opertafing Characlerislics, Type HGA Relays

picku ia Prc*0at of It,,,ims |Dropout tt inxn P* Operating Tom* on Clci% t0 cycle basis!

At Plcp i At Dropotew

Cufe vehCeld Curefl | ole Tot NCtoso 0 To Copen Toe open a To Clas a

HGAI 1A .. -K -J 0c *0 to0 *c 4043 2.10 2 ._ .|._.

4cl- *0 d-c 60 d-c 2-10.I

HGAIAA -AD. .AF o-c 40 a-c 20-30 2-10 I

deC *Q . # 30 40 d e2.10

HIGA17A. -8. -C M- AO* e-e 20J30 2-10 __

d-c 40 2* 0 40 d-c 2.10 . .13 or more 15 or ~

HGA1JD. *1 * ;4Q d-c 00 so so *-0;5 2.10 2% 1 11* woe' 13 or mor

-Iw'.rH1RXNAI COMNTCIONS (FRONT VIEWS)

E Q ;W~ v -160 5; ?c~

e er-t~s;.<ts-; Lx*-->
; * 1 - ~~~~~~~~~.';;--^'. '''ss gP*wrv .

JL, wC" T ;| - ** 4v _wwv}Atw P. s,,s;

H&AX 17Ao _i .A- y~5.-tcX-; *~-~-E.,. .s

DIMENSIONS

6imnsndons are subje*ct to chuange and sh:ould not be used for construdtion Without approval.

,"4J - r' - ^" -^ I''''0'

*Y MCA. b;A1wwww"1d ftv . TYre 0A -,<"-sam#i~tows vloy tt§& 14G t"eeal^caoterd . B,,.
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HMA
Hinged-armature Auxiliary Relays

GE Protectlw Relays

For Ac and Dc Auxiliary Fundions

DESCRIPTION
The Type HMA relay is a general pur-

pose. hinged armature, self resetting relay.
It is housed in a molded TEXTOLITE case
for surface mounting, and can be supplied
either front or back connected. Back con-
nected models are supplied with a remova-
ble front cover, whereas front connected
models are supplied without cover or rear
studs.

APPLICATION
The HMA relay is a high speed auxiliary

relay designed for use with high speed cir-
cuit breaker. The pick-up time at rated volt-
age is approximately 2 cycles (on a 60 Hertz
basis). Relays for dc applications are adjust-
ed to pick up at 60 percent of their rating
when cold and 80 percent when hot. Relays
for se application are adjusted to pick up at
80 percent of their rating.

The HMAI IA is a back connected relay
supplied with cover. The HMAIID b simi-
lar except it is front connected and is sup-
plied without cover. The H A24A is
similar to the HMAIIA except it is made
for semi-flush mounting with a glass cover.

The HMA2SA is similar to the HMA24A
except it is surface mounted, back connect-
ad with glss cover.

RATING
The current closing or momentary rating

of the contact is 30 amperes for one minute.
The current carrying or steady-state rating
is 12 amperes.

The interrupting ratings for the various
voltages are as follows.

P

(Phaft 5011265)
F1. 1. TyV MMA lA heck-ceaected relay

with Cer

Wq k Double SZ . Doul
Hz A-p Ano Amp AMp

432 15 30 6 12
to 1 20 3 6

62.5 5 10 1.5 3
110 Dc 1is 3 OA 1.2
125 1.5 S O.6 1.2
220 0.3 Os 0.L 0.3
250 o 0. 0.3 0.1 0.3

320 is 15 I
130 13 10 10

10 5020 30 113 is
240 so 3 10i 10

I

BURDENS
The burdens for dc coils are shown in the Selection Guide. The se burdens are shown in the following table.

Ac C_

CO. L RI " 6 _w now ..

VOLTS 1Z ±10% &10% ttO% :10% tS% S% :%

115 do 330 M4 864 9S 121S 1242 1515
230 60 1300 2_ 6 3310 A410 5160 4500 0900

460 60 Slo 700 IN= 15600 19A40 21475 290J0

11S 50 3S0 71 1006 0123 1332 202P

20 So 1l00 2010 340 40o 53O G0 8120

Rbc--Dc Resistance R L-Ac resistance with armature picked up
R.o-Ac resistance with armature not picked up. Xu--lnductivc reactance with armature picked up
XtO-lnductiv reactance with armature not picked up Zpv-Impedance with armature picked up
ZDO-Impedance with armature not picked up

REMlENCES:
Dimensions ................ Section 16
How to Order ............... Section I
Instruction Books ............ Section 17
TJ. t and Contact Data ....... Section 16
Relay Standards .............. Section 16

Auxiliary Relay

Data subled to chaV.- WMwA nob.,-e Page 7-27
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HMA100
Hinged-armature Audliary Relays

GEProtatlfRe lalys

For Ac and Dc Auxiliary Fundions

DESCRIPTION
The Type HMA relay is an in-

stantaneous auxiliary device whose
contacts are opened and closed by the
movement of a hinged armature.

Type HMA Century Series auxiliary
relays are designed to provide additional
contacts, higher contact carrying and
interrupting ratings, timing, interlocking.
electrical separation and other auxiliary
functions.

The Century Series coil design provides
longer operating life than previous designs
as a result of changes in the entire coil
insulation system.

LONG-LIFE COIL DESIGN
Basic design features of HMA Century

Series coils are as follows:
Spool-the spool on which the coil is
wound is made of high thermal strength.
glass-filled polymer to obtain long life at
elevated temperatures. This material shows
no signs of cracking or brittleness under
accelerated life testing.
Wire Indin-the wire insulation is a
polyamide-imide wire coating (180C
rating) which retains insulation integrity
and mechanical strength at continuous
elevated temperatures and which is also
non-hydroscopic and fungus resistant.
High temperature insulation is used where
required, such as on leads.
Imprognedlon-Polybutadiene solventless
impregnanL
Process

The polyamide-imide insulated coils,
wound on high-temperature spools, are
pre-baked to drive oralt volatile materials,
vacuum-pressure-impregnated with the
solventless varnish, and then post-baked.

The impregnation material is also non-
hydroscopic and has temperature expan-
sion coefficients compatible with the spool
and with the wire. so that stresses do not
develop under temperature cycling.

Nameplates for Century Series relays are
green to provide easy visual differentiation
from standard life relays.

Accelerated life tests-conducted at ele
vated temperature and maximum voltage
-have established a projected service life
of 40 years to I percent failure (that is,
when 1 percent of all such relays have
failed) at 55C and 110 percent rated volt-
age. Undernominal conditions-thatis,at
an ambient temperature averaging 20C and
at 100 percent voltage-that translates to
a median life of 100 years (when 50 per-
cent of all such relays could be expected
to have failed).

APPLICATION
The HMAIIIA is a back-conuacted

relay supplied either with or without cover
and having a double-pole, double-throw
contact arrangement. The HMA I IIB is
similar to the HMAI I IA except that it is
front connected and is available only
wlthout cover. Relays for dc service are
adjusted to pick up at 60 percent of their
rating when cold and 80 percent when hot.
Relays for ac service are adjusted to pick up
at 80 percent of their rating.

FIELD CONVERSION
For conversion of HMA relays in the

field, it is recommended that the entire relay
be replaced with a Century Series HMA,
since this relay is not readily disassembled
and reassembled.

V

WPhoe 801126)
Fig. 1. Type HMAIIIA back-conneded tOy

will, cover

RATINGS
These relays are available with coil

ratings for standard voltages up to and
including 240 volts SO or 60 Hertz ac and up
to 250 volts de. The 250-volt relay uses a
resistor in series with the coil.

The current-closing rating of the contact
is 30 amperes. The current-carrying rating
is 12 amperes continuously or 30 amperes
for one minute.

The interrupting ratings for the various
voltages are as follows:

Co~~ w eo SdWlCt 5bklSla
VO Fo !ite Double Stoae out

Il Ap Amp Amp Amp

6-32 15 30 6 12
-48 10 20 3 6

62.* 5 l0 1.5 3
110 1 c 1.5 3 0. 1.2
125 1.5 3 0A 1.2
220 0.3 0.5 0.1 0.3
250 0.3 0.5 0.1 0.3

120 __ 20 30 15 15o _*3 _25 to 10

120 20 30 Is 15
240 13 25 10 10

I

REFEENCES:
Dimensions ................. Section 16
How to Order ............... Section I
Instruction Books ............ Section 17
Target and Contact Data ....... Section 16
Relay Standards .............. Section 16

Auxiliary Relays
Daasteti -nr iv w o c e . 7 2

Data uttect to daVe wXva naom P&9* 7-25
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Barton, Alex

From: Stot A (SUPP) [A.Stot@gesuppy.com
Sent ThusayAugust 3t,20003:42 PM
Fe: Barton, Aiex.
Subject RE: RElAY 1C28001607AD

Coil is part #11 D06G3A

Resistance: 1050 ohm
Pickup: 75 volts
Dropout 18 volts

Regards, Ai

-Otiginal Message
From: Barton, Alexlmailto:Alex.Bartonanypa.govI
Sent Saturday, August 19, 2000 4:22 FM
To: 'Stott, Al (SUPP)'
Subject RE: RELAY IC2800-1607AD

EQUIPMENT INQUIRY:
Voltage 125 VDC
COMPONENT ID ... 13A-K49
MANUFACTURER... G080 GENERAL ELECTRIC
MODELNO ..... IC2800-1607AD

Al,

Ineed to no ickup, drop out, coil burden or coD resistance fbr 125VDC
IC2800 16dW tactor.
Thanks
Vex Barton
NYPA 315-34946622
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Barton, Alex

From: Stott Al (SUPP) [AW.Stot esupply.comJ
Sent: Tuesday, September5,200 4:19 PM
To: Barton, Alex
Subject: RE: RELAY 1C2820A200A3F

resistance: 830 ohms
pickup voltage: between 50-60% rated voltage
dropout voltage: 7% above rated voltage

regards

-Original Messa e-
From: Barton, Alex {maiifoAlex.Bartonenypa.gov)
Sent Saturday, September 02,2000 3:15 M
To: 'Stott, Al (SUPP)'
Subject RE: RELAY IC2820A200A3F

Subject RE: RELAY IC2820A200A3F

EQUIPMENT INQUIRY:
Voltage 125 VDC
MANUFACTURER ... G080 GENERAL ELECTRIC
MODEL NO ...... IC2820A200A3F

Al,

I need to know pickup, drop out coil burden or coil resistance this relay.

Thanks
Alex Barton
NYPA 315-349-6622
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Mo0m:
into

l0:
Subleet,

Stott Al (SUPP) [A.Stotgesuppy.comJ
Wednesday, December 19, 2001 7:54 AM
Barton, Alex
RE: RELAY IC28OOA5OIAB23C

Pickup: 63% of panel voltage (72.45 v min)

Dropout: between 6-8%

Resistance: 220 ohms

Regards

-----Original Message-----
From: Barton, Alex [mailto:ABartol~entergy.com]
Sent: Monday, December 17, 2001 3:17 PM
To: Stott, Al (SUPP)
Subject: RE: RELAY IC2800A501AB23C

Subject: RE: RELAY IIC2800A501AB23C

EQUIPMENT INQUIRY:
Voltage 125 VDC
MANUFACTURER ...
MODEL NO .......

G080 GENERAL ELECTRIC
IC2800A501AB23C

Al,

I need to know pickup, drop out, coil burden or coil resistance this relay.

Thanks
Alex Barton
JAF NPP
315-349-6622
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Barton, Alex

From: Stott Al (SUPP) [A.Stott@gesupply.comj
Sent Thursday, December 27, 2001 9:30 AM
To: Barton, Alex
Subject: FW: tech help

Eere you go
regards

>-----…Original Message-----
> From: Tisei, Pam (SUPP)
> Sent: Thursday, December 27, 2001 8:00 AM
> To: Stott, Al (SUPP)
> Subject: FW: tech help

> Pamela C. Tisei
> GE STRUCTURED SERVICES, LP
> (800) 341-1010 option 1
> Fax 856/ 802-4840, D.C. 8* 433-4840

…-----Original Message-----
> From: Deaver, Tim K (IndSys, SalemVA)
> Sent: Wednesday, December 26, 2001 4:23 PM
> To: Tisei, Pam (SUPP)
> Subject: RE: tech help

> Pam:

> Please see comments below:

>Tim

…-----Original Message-----
> From: Tisei, Pam (SUPP)
> Sent: Thursday, December 20, 2001 1:38 PM
> To: Deaver, Tim K (IndSys, SalemVA)
> Subject: tech help

> I need to know pickup, drop out, coil burden or coil resistance these relays and
contactors.

> IC2800Y102A3B - coil is part 22D75G3A, 115/120 VDC rated volts, 296 ohms.
> hot pick-up voltage - 80% rated volts
> cold pick-up voltage - 65% rated volts
> max drop-out voltage - 15% rated volts

> IC2800-1607FEH - (will assume that E is actually 3) coil is part 1Dl06G3A, 115/120 VDC
rated volts, 1050 ohms.
> hot pick-up voltage - 80% rated volts
> cold pick-up voltage - 45% - 65% rated volts
> cold drop-out voltage - 5% rated volts
> hot drop-out voltage - 15% rated volts (max.)

> IC2820A100AB203F - coil is part 22D13G4A, 115/120 VDC rated volts, 550 ohms.
> hot pick-up voltage - 80% rated volts
> cold pick-up voltage - 63% rated volts
> cold drop-out voltage - approx. 6% rated volts
> hot drop-out voltage - approx. 8% rated volts

I
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Barton, Alex

From: Stott, Al (SUPP) (Al.Stottgesupply.comJ
Sent: Thursday, December 27, 2001 9:30 AM
To: Barton, Alex
Subject: FW: tech help

Eere you go
regards

… ----- Original Message-----
> From: Tisei, Pam (SUPP)
> Sent: Thursday, December 27, 2001 8:00 AM
> To: Stott, Al (SUPP)
> Subject: FW: tech help

> Pamela C. Tisei
> GE STRUCTURED SERVICES, LP
> (800) 341-1010 option 1
> Fax 856/ 802-4840, D.C. 8* 433-4840

* -----Original Message-----
> From: Deaver, Tim K (IndSys, SalemVA)
> Sent: Wednesday, December 26, 2001 4:23 PM
> To: Tisei, Pam (SUPP)
> Subj'ect: RE: tech help

> Pam:

> Please see comments below:

> Tim

… ----- Original Message-----
> From: Tisei, Pam (SUPP)
> Sent: Thursday, December 20, 2001 1:38 PM
> To: Deaver, Tim K (IndSys, SalemVA)
> Subject: tech help

> I need to know pickup, drop out, coil burden or coil resistance these relays and
contactors.

> IC2800Y102A3B - coil is part 22D75G3A, 115/120 VDC rated volts, 296 ohms.
> hot pick-up voltage - 80% rated volts
> cold pick-up voltage - 65% rated volts
> max drop-out voltage - 15% rated voltst

> IC2800-1607FEH - (will assume that E is actually 3) coil is part 1D106G3A, 115/120 VDC
rated volts, 1050 ohms.
> hot pick-up voltage - 80% rated volts
> cold pick-up voltage - 45% - 65% rated volts
> cold drop-out voltage - 5% rated volts
> hot drop-out voltage - 15% rated volts (max.)

> IC2820A100AB203F - coil is part 22D13G4A, 115/120 VDC rated volts, 550 ohms.
> hot pick-up voltage - 80% rated volts
> cold pick-up voltage - 63% rated volts
• cold drop-out voltage - approx. 6% rated volts
> hot drop-out voltage - approx. 8% rated volts

l
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Barton, Alex

From: Stott. Al (SUPP) (AI.Stottagesupply.com]
( ent: Thursday, December 27, 2001 9:30 AM
ro: Barton, Alex
Subject: FW: al stott

here you go
regards

>-----…Original Message-----
> From: Tisei, Pam (SUPP)
> Sent: Wednesday, December 26, 2001 1:53 PM
> To: Stott, Al (SUPP)
> Subject: FW: al stott

> see below

> Pamela C. Tisei
> GE STRUCTURED SERVICES, LP
> (800) 341-1010 option 1
> Fax 856/ 802-4840, D.C. 8* 433-4840

>-----Original Message-
> From: Magoon, Don D (IndSys, SalemVA)
> Sent: Wednesday, December 26, 2001 1:52 PM
> To: Tisei, Pam (SUPP)
> Subject: FW: al stott

HI PAM,
-> FYI
> MAGOON

… -----Original Measage-----
> From: Deaver, Tim K (IndSys, SalemVA)
> Sent: Wednesday, December 26, 2001 1:49 PM
> To: Magoon, Don D (IndSys, SalemVA)
> Subject: RE: al stott

> Don:

> Cat. no. IC2801BA201A2F is an assembly consisting of two IC28001607F
> form contactors (both employing the same coil part number) mounted to a
> single base. If I have translated the catalog number properly (I believe
> I have), then, the coil is ID106G9. The only coil parameters available to
> me are: 268 ohms 8 25 C, 62 volts. Unfortunately, I do not have a copy
> of the wiring diagram for this contactor assembly - I do believe, however,
> that since the overall contactor control voltage is 115 VDC, then the two
> coils must be wired in series. The pick-up voltage (hot-coil) for this
> unit will be 80% of rated coil voltage (.8X62X2 - 99.2 volts). The
> pick-up voltage (cold coil) will be about 65% of rated coil voltage
> (.65X62X2 - 80.6 V). The drop-out voltage with hot coil should be approx.
> 15% (.15X62X2 - 18.6 volts) and with cold coil should be approx. 5%
> (.05X62X2 - 6.2 volts). I hope this helps.

> Tim
>

>-----…Original Message-----
From: Magoon, Don D (IndSys, SalemVA)

-., 1
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Sent: Thursday, December 20, 2001 11:11 AM
To: Tisei, Pam (SUPP); Deaver, Tim K (IndSys, SalemVA)
Cc: Usery, David (IndSys, SalemVA)
Subject: RE: al stott

HI PAM,
YOU CAN SEE I AM SENDING THIS TO TIM DEAVER. TIM WILL BE BACK NEXT

WEDNESDAY. I AM NOT GOING TO ANSWER THIS. I AM NOT AN ENGINEER.
THANK YOU
MAGOON

…-Original Message-----
From: Tisei, Pam (SUPP)
Sent: Thursday, December 20, 2001 10:52 AM
To: Magoon, Don D (IndSys, SalemVA)
Subject: al stott

)

)

)
EQUIPMENT INQUIRY:

Voltage 125 VDC
MANUFACTURER ...
MODEL NO .......

G080 GENERAL ELECTRIC
RELAY IC2801-BA201A2F
DC COIL DATA IC2800160725A

> I need to know pickup, drop out, coil burden or coil resistance this
> relay.

> Pamela C. Tisei
> GE STRUCTURED SERVICES, LP
> (800) 341-1010 option 1
> Fax 856/ 802-4840, D.C. 8* 433-4840

I
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GENERAL PURPOSE CONTROL RELAYS
TYPE K

Class 8SOI Type K relays am designed for inuhlipole switching applications at 240 volts or below. hese relays have industry
standard wiring and pin arrangements which allows for their use as replacements for many similar relays without wiring or hardware

; - modifications.
* 240 Volt 10 Amperes * DPDT or 3PDT * Manual Operator/Pilot Light Options
* AC or DC Operation 0 DPDT Latching Relay . * Horsepower Rated

FOR QUANTITY PRICES CONTACT YOUR LOCAL SQUARE D DISTRIBUTOR

TYPE KP - TUBE TYPE TERMINATION TYPE KF - FLANGE MOUNTED - SQUARE BASE TERMINATION

¢lta e Contact Options Type Form Price

OPOT None IKP-t2 . 1 111.
AC OPOT Puat Light KP.12 P14 22.

W"Z6 H 3POT Noilne ;P-13 23.
3POT Pilot Light NP-13 P14 21.

OPOT None KPO-12 .... IL
DC oor PI'ol Light NPD-12 P14 22.

3POT None NPO-13 ... 23
. ypG KP IPDT Pilot Light KPD-13 P14 25.

Tubt Tycp

TYPE KU - SQUARE BASE TERMINATION

Arrangm et CPU Tpe Form Price

OPOT None KU-12 .... t11.

OPDT Pod KU-It P14 14.

_016AO OPDT Oprator and KI-t2 MIP14 1L
5 _ HZ Plot ULht

mPmT o KU-13 .... 1.

3POT -Iw13 P14 1L

Ie1POT Wot Uoh KU-I1 MIP14 17.

OPDT NM KULD-2 .... It.

OPOT Pot Kl-t2 P14 14.

Manual
Tipe KU DC OPOT Ortator and KUlO-t2 MiP14 IL

Square I, ilOt Ught

SPOT None NIID-13 .... IL

SPOT ght l-3 P14 IL

Manual
SPOT rn KIlO-i3 UP4 17.

-- -

soGoH DPOT, Avalal NJ-1It 8!

DC OPOT KLD-I2 IL

Ty" KL
square Base

PILOT LIGHT OPTION - Available on Types KP and KU.
Internal pilot lights arm available in both ac and dc versions for
positive indication of power to the coil.

MANUAL OPERATOR OPTION 1 Available on Type KU only.
To speed circuit sting a manual operator can be pravided. With
this leature the relay can be manually switched to simulate oormal
operation.

STOCK RNLAYS C

AC Vottage 50160 H2 DC Voltage

M Fom 6 t2 24 1120 1240 1VOO Form 6 12 24 48 110 1125

KP-t2 .... X X X X X KPO-12 X X X X X X

KP-t2 P14 X XX X KPO-t2 Pil4 X X X X X

KP-13 .... X X KPO .. | X X X X X

tP-tJ P14 X X X KPO-13 Pj4 X X

KU-t2 .... X X X | X KUO-12 ... X X

KU-t2 P14 X X KUD-t2 P14 X

KU-It2 MP14 X X X KUD-12 MUP14 X

KU-13 .... X X X X KUDO-I: .|.| X X X X

KU-13 P14 X X KUD-t3I PO4 X

KU-13 UIP14 X X X KUD-13 #1,1Pt4 X X X

KF-12 .... X X x KFO-t2 ._ . X

KF-t3 .... X X X KFO-13 ... X X

KL-t2 .... X X X KID-t2 .... X

ORDERING
INFORMATION

REQUIRED
See page 212

APPIPCATION DATA
See page 215

DIMENSIONS
See poge 215

SOCKETS
See page 217

a;urufe Mr Wye V. IOyI Whtich are 0 thing 1(W must call TIt a minimum qM111tity of IOU l Cfh~a OVCSS et WMU1NOV00 100aaUrn 01 10
Weeks

~J1 l ,'~uzu~~ri AlnUI~ I
....I li'll AL risRBRR=l2r4AN mj=-r 11!13r'11=4 u I-#

.. 111111-c Io 07 1-n1n L .c
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GENERAL PURPOSE CONTROL RELAY!
TYPE

APPLICATION DATA - TYPE K
CONTACT RATINGS
AC DC

Amperes Amperes

Volts Inductive 35% PF Resistivo 75% PF HP Volts Make Con.

Make Steak Con- Make. Break Break tinuous
I tinuous & Continuous

120 30 3 10 10 1/4, _V

240 IS 1.5 10* 10* 0
3 pole devices have a Amp* MaX. Cont nuous rating.

a Type KP rated ', HP.

OPERATING DATA
Pick-Up Time:

Types KF. KP. KU - Apir* ately 1S ma
type KL - Approximately 25 mat

Drop-Out Time:
Typcs KFI KP. KU - Approxmately 10 ma

Type KL-Approximary 25 as
Oprting lbperture Rang:

-pea X KFIP. KU
AC poe: 4TCto STC(-497F to + 1311F)

3 pole: -4SCt +4TC(-49TFto +113'F)
DC: -4Stto +7OC (-49wto +1587)

AC/DC -445C to + 70'C (-49-F to + 158I

CONTACTS
Configuration: 2 or 3PDT (2 or 3 Form C)

aterial: Silver cadmium oxide
.atlngs: See table -above

ULICSA
UL Component Recognized and CSA Certified

COILS
Duty: Continuous rated coils
Standard Voltages:

_ KpeiP ypes KU. Typ L
AC .1t2.24.41.120 240 t12.24.48.I20.240 24.120.240

DC 6.12.24.48.11O,125.1301 .12.24.48,110 12.24

Operate:
AC: 85% of Nominal Voltage at 25TC (77m)
DC: 75% of Nominal Voltage at 25*C (770F)

Burden:
Type KJP

AC: 3 VA inrush. 2 VA seated
DC: 1.2 watts standard

3 watts maximum
T~rpes KU. KF:

AC: 2 pole -3 VA inrush,
2 VA sealed

3 pole -5.4 VA inrush.
2.7 VA scaled

DC: 1.2 watts standard
3 watts maximum

Type KL
AC: 2.0 VA latch. 0.6 VA unlatch
DC: 1.22 watts

WIRING DIAGRAMS

j13
9

A a

Kr12 f trD. It

Yu P. P.I

u r5.5~

? a e

A C1
XUdC% Muo-a
KU t"S."Fo-ts

II-.--
PP-i 3fl

UPS3P9,

_L- f"

COMMuON L.

n7I2

z1t3
±7_1

A I

_ ILATCH
+ RESET -

KCLD-0S

APPROXIMATE DIMENSIONS

L .

am.

w i-
Ty "U

rTyl
_ yeK

*Ij

6.1 ..
60S. S6-

TM* Om Typo Kf

Dual Dmnslor: NCaMS
Millimeters

.=. Z1
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General Purpose Relays
Type K - Plug-in Relay

Application Data, Dimensions, Wiring Diagrams

Class 8501
)mtL _atings

AC D C
AC Resstim 75% p

KU. - -. - | 28 tO.
K 240 10* '

KX 240 10* a 10
3 pole aevce have S Amps max. Contihrcto mhV.

e KP atZed '.5 MP.
0.5 rot apply to KP or KPO re".

Wiring Diagrams

a S

KU12. KU1t2
KX12, KXD12
KFI2. KFD12

KPt2, KIPD12 0

10.12

serating Data
Pick-Up Time:

Types KF. KP. KU. KX - Approximately 15 ms
Type KL - Approximately 25 ms

Drop-Out Time:
Types KF. KP, KU. KX - Approximately 10 ms
Type KL - Approximately 25 ms

Operating Temperature Range:
Types KF, KP. KU. KX

Ae: 2 pole: -45'C to +55'C (-490F to +131IF)
3 pole: -45°C to +45'C (-496F to +1 130F)

DC: 45=C to +701C (-490F to +1 58'F)
Type KL

AC/DC: -450C to +70°C (-49°F to +158BF)

ntacts
:onflguration: 2 or 3PDT (2 or 3 Form C)
'iatings: See table above
Vlaterial: Silver cadmium oxide

il
)uty: Continuous rated coils
&vaiiable Vollages:

See Stocked Relays page 2-52. For a 220YVC Input, use a
11OVDC relay with a 10,000 ohm SW wire-wound resistor in
series.

)perate:
AC: +10. -15% of Nominal Voltage at 25°C (77°F)
DC: +10, -25% of Nominal Voltage at 25°C (77°F)

3urden:
Type KP:

AC: 3 VA inrush, 2 VA sealed
DC: 1.2 watts standard, 3 watts maximum

Types KU. KF:
AC: 2 pole - 3 VA inrush, 2 VA sealed

3 pole - 3.7 VA inrush. 2.7 VA sealed
DC: 1.2 watts standard. 3 watts maximum

Type KX:
AC: 3.7 VA Inrush, 2.7 VA sealed
DC: 1.2 watts standard. 3 watts maximum

Type KL
AC: 2.0 'A latch, 0.6 VA unlatch
DC: 1.22 watts

ieral
brminals: Solder/plug-in
JLICSA: Type K with recommended Class 8501 Type NR Socket

Re E73351 Fle Utrt
CCN NLDx Class C1O

UL od=* W3-WLtz~.4 C¢ NLX2

_0),
£YF F S

KU13, KUD13
KX13 KX013
KF13, KFDt3

KP13, K*

10.012

Approximate Dimensions

g i iA !

I_2

IV KU and KX

rrW :

*M I

" pKP

L1 1
f-I tv

Ql,?p ItVA

" pKL

Dual Dirensio~m
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT
D*cMetation of Telethons Discussion

DATE: .4 QLOZ TIME: 8,_3__ MODIFICATION NO.:______

SUBJECT:' SnVA12C tb K~,-2 elA5s %Se MAIqXk - 9M TAR _ 4q_?-'r"X 4 .q-v V Q3-VSI K 1�%i S
S��1 --

REFERENCES: 3?~(Ae- S~-ia~,g , 'SA-- L.-0L,0-O12,0 0

HEM1
PARTICIPANTS: BfiAImLmflI"

ORGANIZATION

- etme I-
MhtN -n'2--M33 7

bopi FAvirieteK

SUMMARY OF
DISCUSSION:, n

4W ±Z* 7SDbC-

$ --

f- 'SgA~i-1

2GP.EtmFAs/cWoxk1xrmETs: Al,,,.

Prepared By:

Title:

Reviewer:

Title:

Date: 5/ /6g$

Date: S/3c/oZ
~~&c7%pj C 6124 ' i eef

Distribution:
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Si

03,09/97 15:31 IS03 393 4123 XSD ISC.

E-RE |1300 VOLT GENERAL PURPOSE PLUG-IN RELAY

o002

_ _

tlE SERIES 219 GENERAL PURPOSE !NOUSTRIAL PLUGIN RELAYS FEATURE
12 PIN AND 14 PIN BASES. THE COIL IS ENCAPSULATED FOR PROTECTION.
NUCLEAR CUALIFIED VERS!ONS ARc AVAILkSLI. CONSULT FACTORY.

-OPTIONAL MANUAL ACTUATOR
%.. 3.062 t

s i m ~r

21U0XP
(OPODT)

21 9691X9

ZIIAaAP
(OPOT 0 INC a I NC )

a1

21'XcXP
(EPOT)

(401.NO+2P-NC)

7 -I

- 14
MODELS AVAILABLE

12 PIN CONTACTS I 14PN I CONTACTSN
2aigaXP I D0.&N3 I 2xjjXP 4POT
2IIxpx 1 OPOT 21gFXXP SP-NO
21 AaAP POT - I NO a * NC 21tSX8P *P NO 2NC

COIL GENRALG8PECIFICATIONS

conmo MaiiI:SI=r adim Ozdan. God 6Psaed

4aaa m: 2S ms Mix. aNoftrnaI VSIlabe.ru.: 20 Ms Max. Nomninal Voltage.
01191.1CeWC STRENcTmd

MMUC~aity ets&d 10-inwc 1500 V nrc
1w ~ svur aaea, llr Stwu Air

TVJ~jXATUINt
Rama cpwraftn: .If'C IC .0`C

LIPS EXIECTANCY
Macj~snica10 F~fton OwurOji AD load
E~e~Icai:100000 COpraws5t @ Raad Load.

116IISO!LLANICUS
Endowzre: Clewr olvcwarboate.

COIL SPECMIATIOIJS 250C

E7 I F &readE 1= ~
4,2.IA... 175Q. j 410 63j.52 1ll

120 37 I.L 200 120 250 go
15.5 13Thf0 1  12 _ 250

I3402r-5 1T1 13.40 15l2 I2= 20 I

Noae: S~oc~c 24 Vdq and 1 15 Vac relays h&Ve Ma~e.latss &twmped 24-29
and 15.125 Vdr res;.cdyrel. These relays c irate at 50 of Uc lower
vo1ta&its ard operate w~lhin iftwathle tempera=*e rises at Iii her voltaigss.
250 Vdz . Use 125 Vdc relay and semes resistor (60000.5W) not suppled.

SEE SECTION 12
<::P~ACFEFOR

MATING SOCKETS

______CONTACT RATINGS

VOLTS MAKE CPYr_55[f lr

t20 VA 30A ICA jICA I A
2EdOVAC 30A IGAA r"I A
IS VOCS W A IICA !SA I GA
S29VDCS I SPA QA IICA IdA I ISA
I VDC SU 313A IICA GSA I.&50fA
I2 VOC 20 XA IOA I SA IGSA

OPTIONS ICONSULT FACTORn

ORDERINO COO!
Typical ype NO. Z. XD . L-4

219hid0aPlug-inzyle
Conlact Arrangemnts

XBX (2 Form -C)
Ala (DPOT + I Pole-NO t Pole NC)
6aX (2 Pde-NO & OPOT)
XDX (4 POT)
PXX (6 PoI.-NO)
OXB (4 PoleNO £ 2 PoloNC)

BtandsrPat* Fb .-
Optional reetre,
Indicator Lnp - COO C IV
Manual Actuatol CODE 'M
130'G Cal -COOE '"'
Bifurcated Contact& - CODE W
Perm. Magnet sw.CODE 'SlW

Coll Voltage
AC,.4 12. 24.120.240 (Ad 'A
OC: 6. 12. (249). 32. 1151125 (Add ')

Coal Voltages I Frequenaeis must be apacifedI.
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Westinghouse NMiING ADDRESS:
Westinghouse Eletc Corporation

Replacement Component Se-vices
2000 Chemwck Avenue

CheWck, PA 15024-1358 USA

Replacement
Component
Serices

FAX (412) 275-3710
(WI) 298-3710

TO

Name:

Company:

FAX Numb er. 9 a

FROM

Name: SHARON MILLER

Telephone: BELL (412) 275-3927 WIN 298-3927

COMMNTS:

p *,a°t?~ -t c9~e4 ?)2s|Q 7 (ZAZS ', 1 8 t t-

wte ,Q% i1 QQoaJ+ Ic0f+eS AMx 12-cUDO

rt\ey MoAed #t2AcO(S eSr WC 'PM; s+ s i s

i j(D Ye 0 C~VOC

A@ rv4 Io onraleA -C)

No. of Pages (including cover sheet) -

W



JAF-CALC-02609 Rev 2 Appendix 8
Page 85 of 163

(.I

Catalog Section
16-321

Page 7

Type ARIARBIARD Convertible Contact Relays

AR/AF

Application pole.
ARJARBIARb relays are designed for use on tion,
machine tools. process lines. conveyors. and state
similar automatic and semi-automatic with
equipmentthat require dependable. precision
control over millions of operating cycles. Conti

to pre
Description maxil
ARIARBIARD relays are electro-mechanical numl
convertible contact relays. ARIAR8 relays are pole o
Ac devices, and the ARD Is for Dc applica- SimpI
tions. They can be mounted in any position. maint

rnech
Available in either 4 or 6-pole configurations.
ARIARB relays are easily converted to 8 or 10

Contact Ratings
300 Volt Ac Cartridges: NEMA A300
Volts ConL Max. Current Max. VA

Current Make Break Make 8re
120 10 60 6 7200 720
240 10 30 3 7200 720

600 Volt Ac Cartridges: NEMA A600
vot Veo Cont. Max. Current Mm VA

| 7 Cut Make Broak Make are
& 120 10 60 6 7200 720

240 10 30 3 7200 720i 480 10 1s 1.5 7200 720
600 10 12 1.2 7200 720

| Da Crtridges NEMA N600
%11 - - 11A t.- - s l A.A...... , &A -.

Current Break Srek VA
Two Poles Single Make
in Series Pol Breek

IS 6 Pole

; simply by adding a 4-pole dek. In addi-
mechanical latch and pneumatic or solid
timer attachments are available for use
4 and 6-pole relays.

octs are convertible from either NO to NC
wide any combination desired, up to a
imum of 10, except that for the ARD. the
ber of NC poles cannot exceed six in any
configuration. Wide spacing of contacts
lifies installation, contact testing, and
tenance. Contacts are electrically and
hanically Isolated from each other.

125 1D
2So 10
600 t0

Resistive Load
125 10
250 10

2.2
1.1
.

1.1 275
.5 27S

27S

3.0
1.5

Coll Data (Dependent on Contact
Arrangement):
Pick-up Time: 8-14 Ms Ac, 24-30 Ms Dc
Drop-outTime: 8-14 MsAc, 11-15 Ms Dc
Coil Power Ac: 96 VA Open, 14 VA Close

Dc: 14 Watts Open, 250 Volts FN

Ordering Information
Order by Catalog Number

Relays listed in the price table are suppliec
with NO contacts convertible to NC. When
ordering relays with NO and NC poles, edt
S4.00 list per relay. Order by description.

List Prices
ARIAR81ARD Relays
Number Contacts
oftore NO NC
Spaces

AR83200VotRlavs I ARG100VottRetlays ARDOcRelays
_

_ . _ _ . D _, _ _ _ ,, I I

Blank
Cavities

1120/0. 110/50 Ac Coil I 12/50. ltOhO Ac Col r 120 Volt Dc Cal
Catalog Ust
Number Price

Catalog Ust
Number Price

Catalog List
Number Price

0 0 4 IAIAR 52 ARJARS4 6 32 ARD4S S 52
4 2 0 2 ARB420A 48 AR420A 6 ARD42OS 76

4 0 0 AR8J40A 64 AR440A _ 0 ARD"4OS 100
0 0 6 /ARUA AR/AR8GA 48 B AND6S

6 4 0 2 AR5640A so ARS40A U ARD640S 116
6 o 0 ARS660A 56 AR660A 120 ARD660S 140

e a 0 2 AR9860A t0 AR360A 104 ARt30S 124
a a o AROssA 56 ARB8OA 123 ARDOSOS 114

Contact Cartridges

Type Terminal I Standard Cartridges 2 Amp. Cartridges I Overlap Contact Cartridges
Catalog List Catalog Ust Catalog List
Number Prieam Number Prce Number PriceO

To order relays with screw terminals for rit
type connectors, add suffix R to catalog
number of relay. No extra charge. Example
AR420AR.

Ac relays listed in price tables have 120160
110150 coils designated by suffix letter A. C
relays have a 120 volt coil designated by s
fix letter S. For other coil voltages, see tabl
page 9 and substitute suffix letter shown it
table for desired voltage for suffix letters A
S In catalog numbers.

300 Volt Ac CAogee
WithClarmpTerminals I AR8C
With ScrawTrminals I ARBCR

S a
a I1 : : AR80C

AR8OCR
616

16

60o Volt Ac Cartdges
With Camp Terminals
WithScrewTerminals

IARC
ARCR

12 ARGC 520 iAROC
2 ARGCR 20 1 AROCR

24
24

W Co rtridge
With Clamp Terminals I ARDC
With Scew T rminls I ARDCR

-

AROOC
. ARDOCR

24
24

9 Standard Cartidges are sold only In caionsfof4 car.
tridges. Caetlog number and list price are for aingb. car-
'ridge.

0 Overmns conta ctridgas are sold n set.s d 2 cftridges.
Catalog number and la tpriceartfor rm of 2.
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…_ .-- - ; - . _ .
. t _ . _ .

gS - K'2 VR - Ai -B. .~ C) -DZ
DUW.?M 1U.2" Inmicrnio Lzw 15-00-M 020f/1G/2204B
NoVSmzzu, 1952 WEsGcrot;xz IxDusrauL COmOL PPSRATUS PACK I

Type M D-C Magnetic Contactors
Frames 020, 120 and 220
Two Poles Magnet Closed

INSTRUCTIONS

Type Id APPLICETIONI
cafly M contactora are generalppose magneti-oaw peatedi eoutaco uitabla or motortarting _

and swtchi2n appia£ios

RATINGS
The contactors have the ratings listed in ftg. 2.

' The ciseat ratig t this zontactor is 1 than 25 ampems.
and depends on the b2owout eoil rating.

Fig. I-stag Tabu

Tha cotactrs whose type deignations termi-nate
in "-2K" are alike in evesy rescct aerp their
blowout coils. The pe MA£20 contcor. how-
ever, emvboys a sm;cr operating coil. amd =aler

am SW tCt, springs and huntsU

In adtion to the cantctua listed above, re-
lated contctors have been bilt and since retired
as obsolete. They ar tabulaed in Fige 2 (and
in;luded in Pip= 4, 5 and 6) for the accom-
snodaticm of their userm

Co" M020-H M-MO.L. M.220.HZF

8 H~our Apqrg

_ Hour __per_
Ratiora 67 67

7_ __Superedd D M.24 M~z02E M -Z02

* Tain s contaot n is ismt than 25 ampws.
*zd depends on the; bloa=oz acei rating,
; Ths *on~t= is 5w tlze W 2220-2R cattor. The des.ignation ba been changed without any phyulcal altcatiE
og the toar.

F ir. 2-Rlating of hL b" P..

-. - M420. . r.on- ,_onc. Cea*a

Fig. 3-Type U-2>20- Prn-cnce Cosict

Te o at coi e rated or continuous duty
and will oere the contactor at 80% to 110% of
tieacr rated voltage.

The contactors are insulated for a maximu
potential differance of 6W volts among parts.

CONSTRUCTION
The coanctors arc of unit constructio with all

parts assembled on a ccznon frme. Th1e armture
hinges on a mife<Re beaig which ha a es-
trzey long equidre little maintenace.

A strong keikout spring -;-iimzes the risk of
accidenual closig of the cottor under coaditims
of shock or tilt.

The am shielda are ed in place by the blowout
cole-pleces and pri clips. and may be removd

puling thm ditly oward. An arc horn in
eah rc shield relieves the moving contact of ex-
ceadve burning. The a=, which is drawn between
the contacft wbue the contactor opens; moves out-
ward under the influenc of the magnetic b~lwout
field and .tranfers from the }iMng cntact to the
aro horn. A fluiblc connection which is provided
to maintain the arc horn at the sae ipotential "
the moving contact seves also to prevent lose or
msplacement of the arc sield when the latter Is
removed for inspection oa the t;.-..

The moving and ti.onary contacs re ficed
with solitd silver. The nioving contact is hinggod',n%'$% I__* _ -S_ __a.- vL_*. _tJ_ __ _.t'
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Ilsaucrior4 L"LxT IS-SO-M 020/120/220.IB

ftos Z WZsr3TonCOUSZ LoUrrSMUz COMMOL APAt.LTIS

Type M D-C Magnetic Contactors-Frames 020, 120 and 220

of the sufaces when the contacts meet is practi.
caly non-existent, a provision essential to the long
life of silver contact

A pte of non-magnetic steel is secured to the
un side of the armature to iasure against a stick-
far closed of the armatur due to residual magnetism
louwiug the interruption of voltage to the oper-
ating :oil

Rear-connected contcators are held to the pazel
b7 five mounting studs, four of iE make pro-
vision for the electrical connections. Front-con-

tor e provded with pesuete
rldJlss terminals and are held to the pan by
three mounting studs.

The contactors are suitable for moatnt only on
insulating paneh up to 2 inchs thick. and special

ulig precautions must be ten if theyr to
b onoted on conducting urfaces.

ESL.CTP1CAL flTEPMOCKS
The contactor will acconmodate a total of two

Type L46 or L.47 electrical interlocks, which may
be selected f anry conbinatior. whicl does not ex.
ceed the maximum allowable quantities listed in
the table in Fig. 4.

Malmsp AUlowable s1W.
of IdOCbks to be AJted

to Tn. MX Centse
Eleozca lnurlo4 Type -M202"R

oh,-00- M4-20-ZHM-020-HM-220-L
M~l20-H -2204*

._ _ . M-220-221
L-48 NeiMallY 2p
L46 Noaiy o 2
L ? Noml dcl d 2 2

TOt Do Interlo.0 ot
allthlbmo tytstm .tac 2 2
b2 pend to on* con r

Fts. 4-EBltrical 0twerck Applcation Tabl

The Type L46 electrical interlock is obtainable
as a nor=0 a3ly-pzs or a normally-closed Interwock,
and either combination can be furnished " a front
connected or . rear-cannected assembly. For mo*e
complete iortion refer to Instruction Leaflet
15429-IA64.1

The Te L-47 electricl interlock is a normally-
closed delayed-brea interlock available in both
hot-connected and rear'conected semblies. It
differs from the Type L-46 normally-closed interlock
in that its contacts separate late rather than eart In
te C cycle of the manet. and it houlbe
'pplied o~ whecre such a delayed-break lction is

d. For all ordiny applications the Type
ine rocF sh d . or more complete

Ifrmationrefer to lstructioneLecaft lS-829-L47-l.

The stationery contact assembly of either type t
interlock is mounted on the mnolded base of the c02
tactor, occupying a space between thc arc shield
The moving ax= of the interlock is secured to t1
contactor armaturc by means of a single screw. Cat
should be taken when installing an interlock to snak
certain that ita moving parts function freely an
that the contact gaps and overtrvels conform I
the information gen in its instrnuction leaflet.

The sequence in which the various switchin
options occur as the contactor magnet close Is a
follows: (1) the Type L-46 normally closed intes
lo ok xss; (2) the main contacts close. (3) tb
Type normally-open interlock closes, and (4

th Type L47 ~no ally-closd interlock open!
(Note:a. shing contactor can accomomodate onlly tw
of the th~ree varietes of intrlok at one time.)

MECHANICAL INTERLOCK
A Type M-25 mechical interlock (Style Nt

1320750) may be employed to safeguard a pair e
contacto. against the closing cf one if the other i
already closed. The contactors are viounted aid
by sdde on 6 inch centers.

XnSTALLATI0ON AND Iv!AITENANCE
Arc Sields-The arc shields and their arc born

ae essntial to the pefiornance of the contacwt
and these should alys bc in place. The flezibl
connections leading fom the arc horns shouli
always be aecurely tastened to the movirg contactA
The arc shields my be removed by pulling then
diroctly forward allowing the magnetic blowou
Pole-pieces (which act as thewr R1zed supports) ta
gulde them in their sliding movcnent. In replacinj
the arc shields care must ben that the guidin;

is in their side locate themselves per
on and be grded firmnly by the supoeing guides
If pair of uides r, tobe spad aptt 3b
that they no lger pip the ar bOZ reov%
the arc box and sprng the guide topetbr y o qur e
trig them with tie finrs. The a shields oud b
pulshed back at £ar a they will go. until they arn
hed scurely ast the molded base by the sprial
znps.

Aature and Bearing-The knife-edge bearinl
requires no maintenance other than the emoval o

culated dirt. Oil should not be used as iS
hastenz the collection of dust.

The magnet pole-face is secured to the cam b)
mean of a bole having a head that projects ta-d
into a hole in the armature.. Cae should be taker
tht the pt maintin proper nment, and
prticuhrlthat thse Zbe sccurately cen.
tered in ausmature hale. Dirt should not be
aslowed to accumulate.

Operatiaz Coil-When a new opm tint coil is
installed, the Identification label should be examlned
to make certain that the 'voltagerating and the coU
style number are coet for theappHeation.
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UKtmucrior LrVAT 15d80044 020/l20/202o.E

WlEvsTGusKz I , uS. CoWmorZ AnwArLT PAOX A

Type M D-C Magn*tic Contactors-Frarnes 020, 120 and 220

The steps to be followed In removing the opes-
ating coil are: (a) reove the aro Ohields by dg
them forward, (b) loos the two bolts secuing
the armature stop to the undereide of the contactor
frame until the armature stop em be lowered clr
of the two dowel pins whih locate it in position, tc)
allow the self-cnad assembly comprising the
Ar:ature, armature stop. movin contacts and
spriigs to hang by the shunt, (d) remove the bolt
holdfig the pole-fa to the cose of the ant and
(.) disconnect the coil leads and alide coil for-
ward until it is clear of the contactor.

Contacta-l or other lubricaut should not be
used on the silver contacts. The discloration which
results from arcing and from exposu a to the atmos-
phere usually is not harmful to thir perfo .
and cwseuently no filing or dxssing Is na:.

When the coacts are new they should meet
sufficiently in advarce of the fina sealing of the
Irmature against the magnet pole-face that a gap of
approimately ^ inch appears between the under-
side of eah moving contact and the upper edge of
its insulatine suport. as indicated in ig. 7. As the
c~ntaets wear. the noi=unt of this overtravel ditnin-
isheu. and when at length it decreases to inc;h. the
Contacts should be replaced.

A moving contact can be removed for replace-
ment by fist disconectin Ia awc horn conneation
and its min 4sunt and th removing its contact
spring. Each of the saon contacts ia slotted to
facltte removal, and le is necr oly to loosen
the screw until the dowel projec f ro the back
of the contact is free of the locI=Ng hole in the
stationary arc horn which L= ax the contact

'Me contact gap when the contacts are new
should be 1* to as shown in Fig. .

I£ after new contacts are Instaled, It is found
that the ovwurvel and contact gap do not conform
to the diAmens giveu: fim bend zhe v
contact straps to mwle the proper o el th u
0easure the cotact gap a tifneoeesaxy, bend the
Xartaue stop to secure the Proper gap.
The contact pr we the contacts ar new

hld be as Indicad in the abl in Fig. 5.

To metse the final contact pressur clow the
codtactor mechanically and by means of a spring
scae hooked to a loop of fin wim mear the fore
ece ry to sWparate the contat
If. after eW contacts an instilled the presures

an not correct. it way be neusry to replace the
contact spring or to adjust the contact overtravel
In the fan described previously.

Faillre of the mea nt to Close the contactor m&y
reWt from an open circuited operating coil, from a
circuit condition is whic the voltage L excesstvvly
low or from the presence of friction between the

Uarta. Failure the ctctr to open may be
caused b3 friction or by defective kickout springs.

OPBRATnrG COD;S
The =re comz=only used operating coUi are

listed in the table in ft. 6.
¶rW X ot~o Can$i

I M-220-ZE*M.02041 122.l. I
CCU veto M-12 M-220-H

I -ZZO~-215

Stye No. We No.

itS 1229407 28937£S
230 124 J 1259376
250 S80D74 024 30B4203GIJ
I50 I29 - 1593t77

Contao shown in 14ht face wre beooee.
ig. 6-Style NUemt of Commoaly Used Opeatiag ce&

.Cog ?resswo in Oiuews
ContseterTyp In Iial Pkal

j_"M-020-eadX-1Z0.H 4 to I 9 to is

394)2O-2 and X-Z2O-2X
M.(420-L VAd JU-.20-K S toO I 11 to is

-Z I-- 2 S-S
RENEWAL PARTS

Rwal pats e obined from the nearest
Wenghouse Sles ffice. Be sure to describe the
part or pard v ompltde
reiding on the cntactor f poditivo idti cfn..

- %.UwZRcP uSWz LU UXAZa asAA ODGbfM

Fig. S-Tabe of COnt Preuur

Wimt4IN
F*kqd Am USA. SAo 543

ghiuse Eletric Corporation
BadII*. S, Nw Yark

** TOTAL PAGE 07 c
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MAR-22-1993 ( 14:4S FROM GE CONTROL ENGINEERENG TO 800-286-S141 P.02

CR123C.F.K.L SIZE 1, 2,3.4 HEATER RESISTANCE
3/2293

HEATER P/N

CRI23CO.54A
CRI23CO.60A
CR123CO.66A
CR123CO.71A
CR123CO.78A
CR123CO.87A
CR123CO.97A
CR123CI .09A
CRI23CI.18A
CR123C1.31A
CR123CI .48A
CR123CI .63A
CR123CI .84A
CR128C1.96A
CR123C2.20A

CR123F23.3B
CR123F24.3B
CR123F27.OB
CR123F30.OB
CR123F32.7B
CR123F35.7B
CR123F39.SB
CR123F43.OB

CR123KI .23A
CRt23KI .35A
CR123KI .50A
CRI23KI.65A
CR123K}C.82A
CR123K2.00A
CR123K2.22A
CR123K2.49A
CR123K2.77A
CR123K3.01A
CR123K3.29A
CR123K3.62A
CR123K3.98A
CR123K4.38A

CR123L1.74A
CR123L1I.93A
CR123L2.1 IA
CR123L2.32A
CR123L2.55A
CR12312.82A
CR123L3.10A
CR12313.43A
CR123L3.80A
CR123L4.20A
CR123L4.63A
CR123LS.IOA

OHMS

10.7
9.16
7.4
6.1
5.15
4.12
2.85
2.36
1.97
1.77
1.34
1.1
.915
.759
.626

.0083

.007865
.00638
.00589
.004865
.00442
.00383
.00346

1.64
1.37
1.14
.947
.775
.64
.52
.42
.343
.302
.235
.214
.167
.154

.387

.325

.271

.238

.195
.165
.14
.117
.099
.079
.067
.055

HEATER P/N

CR123C2.39A
CRt23C2.68A
CRt23C3.01A
CR123C3.26A
CR123C3.56A
CR123C3.79A
CR123C4.19A
CR123C4.66A
CR123CS.26A
CR123C5.92A
CR123C6.30A
CR123C6.95A
CR123C7.78A
CR123C8.67A
CR123C9.SSA

CR123F48.7B
CRt23F56.7B
CR123F61.4B
CR123F65.8B
CR123F71.9B
CR123F77.2B
CR123F84.8B
CR123F91.4B

CR123K4.79A
CRI23KS.27A
CR123KS.82A
CR123K6.42A
CR123K7.13A
CR123K7.91A
CR123K8.75A
CR123K9.63A
CRI23KR.lSB
CR123K11.4B
CRI23K12.SB
CR123K13.6B
CR123K14.8B

CR123LS.61A
CR123L6.18A
CR123L6.80A
CR123L7.50A
CR123L8.25A
CR123L9.IOA
CR123I10.OB
CR1231 1.IB
CR123L12.2B
CR123L13.SB
CR123L14.7B
CR123L16.SB

OHMS

.518

.428

.355

.294

.25

.113

.098

.084

.065

.054

.047

.041

.037

.0285
.023

.003085

.00231

.0021

.001727

.001521

.001397

.00119

.001105

.119
.103
.085
.064
.058
.051
.042
.035
.028
.024
.021
.017
.015

.047

.042

.034

.028

.025

.021

.0185

.0168

.0132

.011

.0085

.0081

HEATER P/N

CRI23C10.4B
CR123C1 1.3B
CR123C12.5B
CR123C13.7B
CR123CIS.IB
CR123C16.3B
CR123C18.0B
CR123C19.8B
CR123C21.4B
CR123C22.8B
CR123C2S.0B
CR123C27.3B
CR123C30.3B
CR123C33.0B

CRI23FI04C
CR123FI 14C
CRI23FI 18C
CR123F133C
CR123F149C
CRI23FI61C
CR123F174C

CR123K16.3B
CR123K17.8B
CR123K19.4B
CR123K21.3B
CR123K23.6B
CR123K26.OB
CR123K28.8B
CR123K32.OB
CR123K35.2B
CR123K38.7B
CR123K42.SB
CR123K46.8b
CR123K51.5B

CR123L18.IB
CR123L19.9B
CR123L22.0B
CR123L24.1B
CR123L26.SB
CR123L29.3B
CRt23L32.2B
CR123L35.2B
CR123L39.0B
CR123L42.6B
CR123L46.4B
CR123L52.0B

OHMS

.02

.0175

.015

.0141

.Ot22
.0106
.0086
.00734
.0062
.0057
.00485
.00436
.00427
.00336

.000949

.000821
.00074
.000554
.00494
.00043
.000376

.013

.00887

.00815
.0072
.006
.005
.00445
.00302
.00248
.00234
.0023
.00205
.00185

.0072

.0065

.0053
.0043
.0035
.0031
.0026
.0025
.0023
.0021
.0018
.0016

AAR * I'o.fl r wed, E'UZAwl r 1 D I D sr



JAF-CALC-02609 Rev 2 Appendix 8
Page 90 of 163

JIL-25-1997 15:54 ALLEN-BRADLEY CO. 315 463 58S2 P.01

a £2 A I a I * I r 1I& doe
- - - -1

A NWAT U £WP
1,, "WI
M SESITiCt CVA4U TAIKS

£

ft

CATA_.0 PART mip.SA #4C NOM L 7-N

X-42301 3 9.7 . 42.2

.W)1 40033-0ftt 3.2 33$§ 35.8

Im) .- 1iz32 31.O 28. O§30.0

_ H*Z 40033-001-02 01. 2C.t

XU2 x-42903 11.1 t____._s____

SIX &.<t4oto ;. 5. 0
mil -2 t2.2 . X3.0 13.9

Ut} _____3-_____ __ _0-.

5*1 7.00 8¶0
UHz 40033__ _ _ _ _ 7._0 __ _0

X3 4J5S

p"e 40ot03 0@203 .23 ___________

z -4i 2.6Z 2.82 3.02

u 1-42-*t I ..0 2.0

U b,'1.43 15

X-42312 1.1 - 1 .2 5 31.34

Nj2433053 1.12- 10I 0.30 oe~ ____1 .05_

335o-41 0.70 e.o8675

*-G2s 1 _ 0. . 0o. 7s

.I . .. S O_5

do

a

V
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315 463 5882 P.02JLL-25- 1997 j5:55 R-LEN-SRAVLEY CO.

I I 2 1 2 1 4 41I $S__ 1 4 I .7 I At

K
TYPE "WI

HiAt IAM£~ST 1£SISTAIC£ VLU[ TalusA

S

c

CATALOG PART NUMSEI NOM_____ l I MA

333 1-42911 o.;n 0.30__ _ __ __ _

1-21 -" 0.290 0.310

II1, 1-4Z312 042M 0.240 0.ZI.I

his X.&2322 . 0.155 0.1670.1

Mfg 1-423*) 0.130 0.140 0.150

142321 0.120 0.118 0.126

321 X4OS .09 0.102 *.l03

1-42 k0.0?3 0.0S,

4. r0b: 60.7 0.076
*z4 11kz321 0.056 0.060 ___ _0_ ___

______4__2_ ____ 0.055

ff5 -42fl0 Q.01,, 0.(4 504

32 *Z3 .013@ 0*036

7 t$33 0.0340 0.036 0.03,

X2 x4z) 0.00 CZO*@JZ0 .0~

M32 1-12)34 o.oz3A 0.0210 0.026?

.30 23 083 0.02107_______

1131 1135010.0 1.417 0.011?
ff32 1-423)6 0.0140.01* _____2_

:42337 .0123.00.014
334 1-42331 0.13. 0.01220.11

p

£0

F

ZIPS 1 42)3 0.007 A naeI& 0.0101
..___-- - A-Ads
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JUL-25-1997 15:56 ALLEN-BRADLEY CO. 315 463 Se2p.0

I I -1 - -- 3 - 1 4 S It A - ? I 0

A
TM Ur,

WAnI IUMIT IultuTNCI VW UI

A

c

PUT^ Num ROM I MAL

OO , f n . 1
J03 z .Oaks o nna _

,,,_, ,, D*Db I .00" O. 097t .4
*4- '-321 _ .03 0. O03 -

"3 {1302t 0.0019 0.00190.05

1* -13412 0.005 0.00s6 0. - "

.- I^ g^303 .0012 0 00131 .O~

Ni 0.00#7 a o0 .-: 0009

.n *-}356 ttS.0007 0 0270o.

M7.OIJ 0.00067_ Q

6 X .0m? O.006 &2O-0054

117° 1-1p1 .000tt O-missX- 0.000 -

VI 11y t " fi2 Q6: .O94 CM11 0,000270_
Zn -2sS30.0002" o .0aoso 220"

*l, _-21U0.00s17 0.000692- COMMo

ilkwt 0.0005 0,01 4.007
"^ 'XJ __ O.XD O.0X30 OJ5§4

I

f

aSt 1-162512 0,000126 0.001 35 GANSIA
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DRESSER - RAND
STEM TURBINE DIVISION

(TURBODmE -TERRY)

37 Coats Street
Wellsville, NY, 14895
Phone 716-596-3631

FAX No. 716-S96-3753
Date: 4/15/97

Receiving Fax No. 315-349-6981

To: Alex Barton
Company: N.'YP.A.
Site: James A. Fitzpatrick

Page 1 of 1

From:Ed Grandusky I;,
Nuclear Product Engineer

Copy:R. Kling
W. Sweeney
V. Funk

SUBJECT: Tromibetta Solenoid

TEXT: Per Terry Drawing 890160A the Trombetta Solenoids p/n 890160A01
(G-206-A5 PB) and p/n 890160A02 (G-206-A7-QB) are suitable for
operating between 100 and 140 VDC.
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JA=A. I f ZPAMZC1C NIUCLEAX POWE3. PLANT
PONIT EALM 5SHE9t

0 LI.

Shea No. l Gel

P. 0. no. -

FOXBORO NUCLAR SPSC 200 MDULTDINM POW= 8tMIY

FurnIsdw Dr. P03bmo compmn Dak 3/1S/93

Quaztk 'Thre (3)
Mark or Itsm No. 161 l/S-200A, 161 r/S-200, 2164 P/$.20

Seryka or Doacrh~o &presh Pod Temp.mo. SYs. ftwer Sup*

Seim cam

Low= tlo Pae 4u&c) 27 MAP ZtIaby o)

Km& (Prefer sou)ce 12Y S :%). SID* hase,

AkomatoSoure (Koiamal) 12WV de (EaMez Bs&-Mu) (104-140Vd)

OUtput * 25V dc, -I5V dc 24V ac

AIaMs O0tputs Loss of ac Power, Module Eafhzt

Bane Mode No. ?R!S-A+B

Cu~adou COde CS-N/SRC

Doanentatildn araflostaon flopofts OOAAAJDS QOAAAJK
QO2AAA37 and Cetdficaft of Conmf~uance with

d cm Is futd below. Doueutatloc of th@
_________ ________ ___ shl Nft of the =cbyad ks compomat part.

Dedyay 7bas Cm Weeks) ARO________

Amid=ii see Atawhmntw I for oa *oamctu parameter In the RleLr Room and Antadbmtnt 2
for floor respoms speca.

The ruqufreeat of i1aM21, 10CFRS49,, 1OCPZS Appeadicet A & B, ANSI
N45.2.2-197 TEV 323-183 Im 344-1M7, TEE 381.I97 EW 420-1962,, TWE
6274.96 and IEE944-198 are app~lcable to fth equlma:L

To be k=Wale by Mod. No. ft4-158.

Enn auED&=ee Rey Rey Itev Rev
Prepared ItevkWed Approvd

BY B3Y BY

6 i/c. tr /C.s1444 j

DE/ZZcd E3'Z8S14 NUS3 WWuO) IM I WdMEO ES, ZT ~-
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'The Th6low Ili i.5 t-he
luj4I4L~

r esuLkUA
IC r - Mi~

No Mo,-ye 4 T13 vti:

*-ea~ be 8C'geO- 38

)4ak2), zCet9O3P1io6 t65
a) TCCRLoo - Q 50 ASQ3

/V6A

dLce- 4-a'
I-- �

. L&M-A-�-3
.r, .

Lud k-A 01
- -,

I~ up-

16;VA33-H 344-I~,Z 100,Q

IO e d-L C V/ 3 F . S'~ 5

Vet Iue
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tQabict zc 0I*,"
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~5h. 9

ecr e-akx eWw. 6
.R4esis+0." Q - OL4alo

ge~s4Air
Rce 2 l 'a

* ) CqO,3- pbc
CD =L g iIV1L) 882

m - akaFOI 00- (a LS

L4 Ra :
CR ,;,IL S 7o 4 AS
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P.01*JUL-0:-98 WED 11:47

!e~§ozI sments, Incorporated
I..-nverness Way South
Engalewood, Colorado 80112
303-79940 FAX 790-2352

E MAX FAX NO. 3037902352

July 1, 1998

Now York Power Authority
Mr. Rich Korenskl
FAX 315-349-6474 71 b 3F
Subj: Purchase Order S 98 02897

JAF Nuclear Power Pant

In response to your inquiry of June 29, 1 998, I have the following:

Loads for the FAXTRAX Cabinet

AC Source - 200W
If printer added to the line, 275W

DC Source - 125W max.

Note: On start-Up the systems may experieince surges of 5 or 6 A.

Fuses. In the FAXTRAX System:

FAXTRAX Printer. CRT, Convenience receptacle- 10A 250V Bussman NON- 10
DC Input from Station Battery - 2 each 5A 250V Bussman NON-5
FAXTRAX Recorder Front Panel - 1 each 8A 250V Littelfuse

If I may be of further assistance, please contact me.

( kLQjf
Cynthia Everhart

C &- C- / 0.eel-LC C. C-A r ? jFe-l,4.
1 417 ttC seT 74 I4 4 C - J & :F fv4M

Y'/ C. eX* ,, (79 oW °5 r tX
BO I L -s 3L; C/ 0 9 .a 4 3

0
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Instruments, Incorporated
13 Inverness Way South

'kiglewood, Colorado 80112
a-799-6640 FAX 790-2352

Appendix 8
Page 98 of 163

July 10, 1998

Mr. Rich Korenski
New York Power Authority
FAX 316-349-6474

Subj: JAF Nuclear Power Plant
Refurbishment of Digital Transient Recorder
P. 0. #S 98 01369

Confirming or telephone conversation, the DC Input Range of the DTR is 60 - 180 Vdc.

If I may be of further assistance, please contact me.

Cynthia Everhart
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!It

913 -A -IS IEDG'bAZ.

93-)(X-lEDCZl2.

93-TBY7-lEDCWS]M2.

91- KS- iEZC-Zl

5am LKM-13

&E IUhk15 1 PLIHJ

&E CR2U11NIMPA
CbIL- 2Th1A 2I 5 ra+

5aL KFZ-13~

AM Ell7DITZO.
COIL- 9'159

AGA E(?-10&D07

GLE CR9.Si1
COIL-221=1315ER4"

COIL-222hi IS 6.~*
COIL- t22DVZ06+41

ArRT E¶704-PbC#62.

ESK- I MT

ESK-1I34~

ESK-1I3G4

ESK-1126,q

ESK- V11f9

EEK-11E

Is~ iim.

GE CR 105KOOOBtN
LOlL- 115TVGLZG
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!

'I 3- ESR 4o- ¶EC&1il 2.

n- ESP-4 -1,6lM 2.

GE CR.S11I
CO)L-4Thls5&~rSl

&E MIMIA
COIL- 22.bl5&mra1

&E. Ctull1
COIL- 227)13S6&+i-

£LK- 11MR

-E&)K-1VE2R

ESK-~17S

11c2- lfJibl 2

9c51iSREDGM17 2

COIL- iSLIGIG~

GE CR2Js1I
COWL-22bIM~sa&+A-

q13_32.X( -1I Eb&1Al?.

1 4g) x -I M GN

c :,-M/ I-I EbGZ1

0V &(oZ 9-embifZ.

Q11-tpM1)(llM

ClAS ~j6, -~is ES-oU~

am 901 1?~n

Rifft EI102p

ESK4- b55
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C O V E R

S H E E T.i

To:
Fax #:
Subject:
Date:
Pages:

Alex Barton/J.. FItzpatrick
1-315-349-681
ESSB Information
April 29,1997
3, Including this cover sheet.

COMMWNTS:

I have enclosed the printed information on the ESSB. You will note on Page 2, the Electrical
Powcr Input, which Is terndnals 19 and 20, gives you the power Input of the voltage. The low
voltage Is on the left and the high voltage Is on the right.

I think that this Is what you were looking for.

I ';From the dos1k of...

ea, :1 Angeline Bazemuore
$RIos CorrospondentIRGA, C~oordirhtor

* Synchro-Start Products, Irc.
* 250 W. Howard Street

I Kils, IL 80714

847-987.7730
fax: 847-987-7832
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6 6 6

ESSB
tho model ESS8 Electronic Speed
Switch has many years of proven
service. it is engineered to provide a
wide vardety of features and options
Including up to four switch points,
adjustable reset, a selection of voltage
inputs and tachomet*? output.

Features/Opffons
* Adjuctable Switch Points

* Sealed NEMA 4 Enclosure

* Transient and Reverse Pularity Protection

* Precise Repetitive Speed Switch Points

* Automatc, Manual or Remote Manual Reset

'Power Loco Protection

* U.C, Outout for Model 30 Tech (1. ma)
. 040 VDC; 04 VOC; 1004140 VDC; or 100-

£30 VAC Power

* Broxen Signal Lead Protecton

* Standard or Reverse Relay Logic

* Lockwire Seal

* VibraliJun Isolation KIt

* Conduk Cover

Mnned In VW USa 'nnwam V~USA ¶ QL ~y~~hr~tat Pr~ucw.Inc.L 5022 RoyA 0/04 SM
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ESSB

Speciflcations

Electrtcal
. Power Input - "VMls /f-to

8-40 VDC
64 VWXC
100-140 VDC
100-13OVAC

, Reverse Polarity Prtvctlon
1000 VDC

* Maximum Currant 12 Volt 24 Volt
(2 ch.840 VDC)
Operating 200 ma 220 ma
Standby 60 ma 60 ma

* signal Input
Minimum- 1.2 VRMS
Impedance-2K OHMS

* Relay Contaet Ratings
200 ma 220 ma
su ma 6O ma
Resistive Loac-0.1 to 10 amps 28 VOC
Inductive Load- 0.1 to 8 amps 28 VOC

*OvurupeW Iapom Tinm
100 Milliaeconds Typial

* 8.tpolnt Reset
Automatio-80% to 00% ot Setpoint
Ad)uetable-(Variable Automatic)
50% to 98% of Setpolnt

* Setpoint Stability
0.8% over voltage range ana U.U1% per *F Tyaical

Mechanical
* Operating Temperature

-40C to +85T (-40-F to t18IF)
* Vibration

4g's 9 to 200 fir
* Shock

4 Foot Drop Tect
* Cate

NEWA 4 High Impact Molded Enclostira
* Weight

4.5 lb. (2 kg.)

__ .*

ESSB
.Complto the tfollowing model descripUons.

ESS ax xx x
I1. 0 Conduit Cover Option

t Tachometer Model 30
option

A Automatic RFAuV
tat Manual Reset on One

Switch Point
R Remote Manual Reset
1, 2, 3 or 4 SwUIU Points
Switch Model
tiectronic Speed "wltoh

2.Give power supPiy voltage
;. For each *wtch point spoify ".t and reset

frequency:
1I ) Hertz and increasIng or decreasing
speed direction,
(2) Staldard or reverse relay loglc
(See Page 5).
(3) OptIonal spce(t rest differential
uqustrnonL
(4) Optional hmren sgnal lead protection.

4.Optional tachorieter (Model 30).
(1 ) Swecly scale and rated speed.

6.Acssories:
CWuiUlt Cover.
Vibration kaolatl.

111 ZaNcnrotr P==ucs %M1. S5~tslafry 9f K~iru~w3 ewuXaics. h-c.
8250 West lHowardltret. Miesa, IL. 50714 USA Teleprimn: tuals/o.r rSo pAX ?08/957.*782
S*flhr§.tf products Empee Lminit

71 scsb oo A~npaaR MM1 Whstt Stismix RKIB SI.P. Englnd Taiephoe: (44) 014444872838 FAX, (4t4) ol444.23;r
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ZAM(1 A. FITZPATRICK NUCLIEAR POWER PLANT
sumetation of !el4whom. Discussion

3AF-CAU.& EtE&-

DT:2/I6/OZ !nSm:5:/5-03CDI3OaTO 1O. 26"O2OZ(.

8UBJZCT: ne)~£*~7OP Pe~S~tw Zf5S -A b :2h
a& E~erjpme.SmeacfuU

1mR22EcMM: MWz/4-,0z!F, PSi -I/3.SK-IMA144 K-uA1M o £SK-118S

PJLRTzCXzP18: IA91AA) /4AP.*S
C6 61--M4A1

ORGANIZATIOk

I-A/rA'~y 41QeLe.44 AlotrrnAt4A5c
3So-Sm3 '7 - PkoJe.'er

AIo -r

PX40 6,4LY /S1fl t A 141AVA/I,$ I~LMUr '0r4&E Qocr !&V~e, ('-g/L.
Pvirnu9)g iJbeAi1-7) I7W7 rn 4S defA_ P/gOVA;V VIA M4er~fg

/AfV*F 7~glc -4.r- IV A'WVc.

A~rZim ENTs/coOWIT3ins:

Prepared By:
Title:

Reviewer:
Title:

Aplaw "X
SWIM adL4-&-/ 60�6-/VeR C
4&� 44&/
EC-ec*7,R1c4c Ws"CP4 E"crmmeg-

Date: I 0

Date: Z_____

Oistribution:
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NEW YORK POWER
AUTHORITY

TSSO- 1

Figure 1

JAMES A. F-TZA RICK iVJCLErR POWER PuANT-
Documentation of Telephone Discussion

DATE: T 71W~Y:M : I I 0'.itY1

SUBJECT: IC;o 0~- o'Ar P'k F IC 14%kPFi

-MODIF:-c'-ON' NO.: _________

RE FERENCES:

ORGN ~Z.M*-n-7'vz .j:
PARTICIPANTS:

GL/41L G-ZAI-�Am W-iii-JE MAt�(11--AcTL 20�-6q

\?tAK-:t-r NYPA

Srjj1AALY OF_-
7S CUS S N:

colx P,-, Q e �-' T S 9'3 tc\)-IA. 6 c.n
,36c 0- 2,A.ibC

?EL..EQue s~2 T59=b0 3 P -( to~l ->qr

PIC U IS . V04 i (a Ac .5

AGREEMEENTS/COM~ITMIENTS:

Prepared By:

Title:

_______:__- _ Date:

Maint Engr.

DateReviewer:
-
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P. 01JUN-30-00 FRI 02:53 PM DATCON FAX NO. 7175696372

(

'Vdm�m�- ----

tl-V 'M :"El. M.;: - ., .14, �' �' r a - - n. ��w WO V-4.0"n-VI . -:P, .�lw M

TO:

FAX #:

FROM:

PHONE:

DATE:

SUBJECT:

C?15-) stq! -6 4;8

?717 4A 58 -1000ex
(717) 581 -1 000. ext. 287

COMPANY:

.

-

June 30. 2000

-4e> ormo4e-
TOTAL PAGES: I (including cover sheet)

ThL.f

WI (I

0 &Lfet.0 M

&'(-LLO

�'D /'I 3 2) V"c Vbuur w A-Pr
At (06 VOC:

4u e.krf (o 5ect ef-o r /L~/ 5;c) WrSe-j -

y 6&(c. C C A see It.-A-

Q rI V k \ou ,5c9 VP -6ka (
C cyc(-C

P a W e(' C-0 KS u 4ra V

%) J e-r~ (46w,

_1811 Rohrerstown Road, Lancaster, PA 17601
PHONE- 717-Sal-1000 FAX: 717-569-6372
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PROCURR24NT DOCUM4ENT TECHMCAL REVIEW SM&4hRY Page 1 of S

PART 1 - PROCUREMNT REQUEhEMENT~S

Review No. PE-01-019

Revision No. I

A. GENERAL

1. Material Requisition (DTO) or Purchase Order No.: N/A

2. Material Number 14525 QA Category: I

3. Upgrade from Inventory: Current Material No. N/A P.O. No. N/A

New Material No. N/A

4.

5.

6.

7.

8.

Stock No.(s) 14525

Complete Material Description: POWER SUPPLY, INPUT: 120-330 VDC, OUTPUT: 4SVDC,
ISAA WATTS. -10 DEG C TO + 60 DEG C . LAMBDA P/N JWS - 150- 48A. QUALIFIED PER
EE-323-1974 AND IEEE-344-197S. JAF SEISMIC RESPONSE SPECTRA (FLOOR)
CURVES WILL BE PROVIDED. SEE VENDOR LITERATURE: POWER SUPPLY IS TO BE
SHAKEN IN MOUNTING 'A' (STANDARD MOUNTING) USING MOUNTING BRACKET

(L-DINI00/150) AND 12 INCH LONG DIN RAIL LSPC 10578). UNDERVOLTAGE TESTING AT
S5VDC AT FULL LOAD IS REOUIRED. TRENTEC TO PROVIDE: OUALIFIED POWER SUPPLY

WITH ACCESSORIES (DIN RAIL. MOUNTING BRACKET AND MOUNTING HARDWARE).
DIN RAILS ARE TO BE PROVIDED UNCUT TO ACCOMMODATE NUMBER OF POWER
SUPPLIES ORDERED (ASSUME 12 INCHES FOR EACH POWER SUPPLY). MOUNTING
HARDWARE WILL CONSIST OF THREE (3) M4 X 0.7 SCREWS WITH LOCK WASHERS
AND THREE (3) #10-24 UNC-2B x 0.5 INCH LONG DIN RAIL MOUNTING SCREWS FOR EACH
POWER SUPPLY (2 WILL BE USED FOR TESTING). ALL SCREWS WILL BE SLOTTED HEAD.

End Use Component ID No. 13TU-3-12 AND 23TU -3-12, 93P/S-A THRU D

Environmental Qualification Requirements Apply (IOCFRS0.49, Reference AP-16.04)
Harsh Environment YES/SiQ

Seismic Design Requirements Apply YES/NO

B. APPLICABLE SPECIFICATIONS AND DESIGN REQUIREMENTS

I.

2.

3.

4.

JAF Plant Specification (AP, APO, JAF Procurement Specification, etc.):
N/A

Modification No. (if applicable): JE-01-013, JE-00-I1IS (REV. 1)

Controlled Plant Design Drawing (include revision): 1.61 SERIES & 1.61 SERIES

Controlled Technical Manual (include revision): L045-0144 REV. 0 (L09) & L045-142 REV.2

S. Request for Engineering Services Submitted: WR/PID No. YES/_

P-15 .03 PREPARhTION AND REVIEW OF ATTACM~JENT 1
IAv. No. 2 PROCUREMENT DOCUMENTS* Page 49 of 70
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JAHES A. FITZPATRICKC NUCLEAR~ POWER PLANT
Doo2 mntatOn f 26el02h0One2Dcussion

DATE: -2 L/?(ek2. TIME: /MOO MODIFICATION NO.: A~

SUBJECT: a02 -ke/e (Amt S- 1 4Ms

ants__ _

PARTICIPANTS:
Cewt NAME

ORGANI ZATION

ef7Xs/Y88 ,, 9 3
By? new

eM XkgA-r 2

SUMMARY or
DISCUSSION: fA dx( 7a 4 6JLtZM1

J5 -a

Sim d
04 m ~

AGREEMENTS COMMITMENT8: .AI.

Prepared By:

Title: A h Ah &Z

Reviewer: A&, u)LazA
Title: G4EzC F 4iL

Date: 3/X/VJ

Date: 11UL0

Distribution:
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Barton, Alex

From: Brad Abernathy [BradAbemathyekmtccom]
gent: Tuesday, June 27,2000 1:38 PM,

Jo: AlexBarton~nypa.gov
Subject: Re: FLASH

Mr. Barton,

I apologize for the delay in getting this response to you.

I have researched the original file (Bruce GM Diesel A-940) and files for similar machines and have been unable to locate
information relating to minimum field flashing voltage.

We can state with assurance that your machine will satisfactorily operate with a field flashing voltage as low as 90 VDC.
This is the lower battery voltage range for which all EP machines provided by us were designed to operate.

I regret that I am unable to provided to you a specific number representing the minimum field flashing voltage.

Sincerely,

J. B. Abemathy

>> "Barton, Alex cAlexBartdn@nypa.gov> 06/23/00 01:35PM >>>
For Sync Generator L-1 0823 I need a minimum Flushing Voltage

Thanks
Alex Barton
JAF
315-349-6622
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Manubftdurer Part No.
NTE Part No.
Data Sheets
Manufacturer Notes:
Date Updated:

IN3296
NTE6162
- -=
12/12t001
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Nfl'
ELECTRONICS. INC.
44 FARRAND STlE
BLOOMFE1D, NJ 07003
(973) 748-5089

NTE6154t hru NTE6165
Silicon Industrial Rectifier,1 50A mp,

General Purpose

Descriptlon:
The NTE6154 through NTE6165 power rectifiers are stud mounted D08 type packages. Because
the silicon junction is carefully fitted within a glass-to-metal hermetically sealed case, reliableo pera-
tion Is assured even with extreme humidity and under other severe environmental conditions.

These power rectifiers are Ideal for a broad range of commercial uses Including power supplies, ultra-
sonic systems, Inverters, welders, emergency generators, batterych argers, DCmo tors,a nd motor
controls.

Features:
* Standard DO8 Type Package
* Availabe In Standard (Cathode to Case) and Reverse (Anode to Case) Polarity
* Recommended Stud Mounting Torque: 120in. Ibs. Lubricated.

Electrical Ratings:
Peak Reverse Voltage, PRV

NTE6154, NTE6155* ......................... ; 400V
N.E6156,NE6157* .. . ...* . 600V
NTE6158, NTE6159* ........ ...... ....... 1000V
NTE6162, NTE6163* ............. -- -
NTnE6164, rrE6165* ........... . . 1600V

Maximum ForwardCu rrent SinglePha se Half Wave (Tc =+1 25°C). l. ......... 150A
Maximum Surge Current, Single Cycle, IFSM ... . . ..... ....... .... . . 2100A
Maximum Forward Voltage Drop (Tc=+ 250C, lo 2 OOA), VF .-:
Maximum Reverse Current(FCAu +150'C), Ig ............. .... ... . 5mA
Maxlmuml 2t for Fusing (essthan8 ms) . .................. ...... 18200A2Sec
Reverse Powerfo r Bulk Avallable ....................... ...... ............ 1.0oules
Storage Temperature Range,T ...T8, . .  . . I. . . .  - 6 5 0 t o + 2 0 00C
OperatingTemperature Range, Topr . . ....... , -65 to +190°C
Maximum Thermal Impedance (Junction-to-Case) .................... .. 0.356CMa x

* Indicates Anode to Case polarity
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July 29, 1997
PMQ 97-010

To: Tom Anderson, NYPA Senior Electical Design Engineer

From: Paul Quinn, GE Site Services M n ag s

Subject Request for Rated Inrush Curent for several GE Motors

Alex Barton of your organization made two requests for the "Rated Inrush Current" for several
GE motors earlier this month. These motors were supplied by GE either as a part of the nuclear
steam supply or turbine/generator & auxiliaries packages. I contacted both GE Nuclear Energy
(GE-NE) and GE Power Systems (GE-PS) for response to these requests.

Both GE-NE and GE-PS advise that as a general Mrule of thumb" for all motors the Maximum
Inrush Current is five (5) times the Rated Full Load Current on the motor's nameplate. Typically
there is no "Rated Inrush Current" or Maximum Inrush Current determined by either design or
testing for any GE motors.

As the Inrush Current of a specific motor is not only effected by the driven component design
and its system design, but also by the way it is being operated and site specific operating
conditions, GE can not provide unique Inrush Currents for any of these motors.

GE-PS specifically recommends testing of their supplied motors to determine Inrush Currents
referencing GE Turbine Information Letter (MIL) No. 914-2 (which can be obtained from ORG
or Mike Tallents of Maintenance). GE-NE agrees that testing of the specific motors is the most
appropriate way to determine the unique Inrush Current for the FitzPatrick operating conditions.

Cc: T. Savory, A. Bartonf,'aios
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. . - -

_AWk_ As /- _x N- S A V _
sL IsD 0FL ORMCSrt

___________amb(31P -G)

31P-7A(M) & 31P-7B(M) Walkdown Data
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I.

N -, 1

M Am*P-2L LA

p~g werig
INS~ OL DLr /l
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4VjIgV

01)Db,~~L

S-b

~;~JO may Am¶

* �

94P-13(M) Walkdown Data
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SYSTEM O eII - Y
COMP. # II - 2 A

ELECTRIC MOTOR DATA

COMP. NO. COMP. NAME.

3~ P A cc-A ISV c Fwws Ioh, ;0\ Pu - .
MANUFACTURER mc MC L yxIOCATION COMP LOCATION I 'ESK I Ft FE

H.P. TYPE BKR. SIZE STARTER SIZE Starter Model # Motor Model #

l _ <X540} ///O 6A SY1S>O
VOLTAGE PHASE SERIAL NUMBER DESIGN CODE HERTZ

C'
SERV. FACTOR DUTY FRAME I . (F.L.) RPM TEMP. RISE

DRIVE END BEARING STOCK P LOCATION

OPPOSITE END BEARING STOCK l LOCATIONf_

REMARKS:

DATE WRED BRIEF DESCRIPTION OF JOB DATE WRED 1 BRIEF nESCRIPTION OF JOB_

I M K -__ __ __ __ __ __ __ _

DATE ~~rh WRE rnRIF rNII(FOFJO'DT ARE MEIEFV SRPINO O
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NEW YOR1K POWER AUTHORITY
1'CLEAR ENGINEER & DESIGN SECTON

TELEPHONE DSSSON DOCUMENTATION FORM

CALL DATIC.4

BETWEEN.A•-eJ

TIKE-4j~~5~ OUTGOINGTI~ I INCOMING c~_

�Jez�&J -OF THE AUTHORITY
.

AYDJ2� or (i.64lITr=2 untno 6A
_ _ * a I

AND OF

jt~RErmEl!Pt/6-) 745 -21c (i.
- . - .~5(rA-)C)

I -- 9%

SUBJECT 1~42 5nP eJV2T'E C Ms-w D%

DISCUSS ION/ACTION:

E&75 -4n, ~~ A&r Aj7 4

~77~.2=LttA CiiS ?3kLfTLPA 4 skA..7roV

DrSTRIBUTrON:

NUC GEN FILES NO.



JAF-CALC-02609 Rev 2 Appendix 8
Page 121 of 163

NEW YORK POWER AUTHORITY
MUCLEAR EIERING & DESIGN SECTION

.TELEPHONE -DISCUSSION DOCUMENTATION TOES~

CALL DATE - l Its a. TI 2 DOTGING
8INCOMtING

BETWEEK..Ž-Ml ULLEL-LI .or THE AUTHORITY

IL Wn 4145;0,� U II J-_T� #%C. Pi= 14 ft tr M
�4 - - - - . . -- - - %Oa

\

REFtRENCE, LID) 2tnir-r 7(TY) .- tlp7~p IV

crV~rrrw T~y- k 1K)TCjo- Tr)-7
WWp- '-- - 7- -

DISCUSSION/AC'TION:

9r:#?Ja,-4JLL) - rAC,4.$s QV4,4.--.4,
- - P -- - V * - ,

(?CLr- If c 4At'f-nCup-F-ur
11Pk tv1 A c-MPT01, A iIm K I Tl r- I r-ll� /11, = 14

ALL £JEMV-9r DCz U4PW Aag~J ~

A - lrW ruIDMT kM kj InE=3
11I'5O Awl

DISTRIBUiTION:

IHUC GEN FuIES NO.

MOD FILE NO.

,, _4 In h _
77sac-- / a ti
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TSSO-1
Figure IZ tml

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
D0cummmtatfio of Iekliphome Disoussio

DATE: 2LQLU

SUBJECT:-

L/96 TSo- 1315

Reliance Motor Model *S02G74-J~W

KODZ7CKTZON( NO.: N/LL

-- R EFU - =--S: PEDB for 93P-4A. B. C. D Motors

ORGAN~IZATN

PARTZCIPh2NTS: Ben Carison
Jeaff Wallent

,FitzPatrick
Reliance Electric
(315)446-0946

SUOMARY OF
DISCUSSION: It was asked. what the minimum starting voltage would be for

subject motor. Jeff stated that with this tyDe of DC motor. there is no

minimum voltage, The motor will run with basically any volta e aR1lied as

tong as torque is overcome in the system. The motor will run but slower.

AGREEMENTB/COI mTS None

Prepared By:

Title:

Reviewer:

Title:

Ben Carlson L. Lo_-
ac Snrtechs eris _macer

-E& Aj ~t - L2AMW=

Date: 1l011196i

Date: 101L11196

.stribution: (other than participants) J. Stead T. Powers T. Andersen
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1?eP 3

'-FP~ DZT~p

/ S'V Af$A~ E7

13P-3(M') Motor Walkdown Data

2I ?/gvttAwPS
&M 4-tz j CDvw5

CIA$.$ 6

Me'PA~ y4

W.I CL. OPP~4
ii0)w #g.lsa-4

13P-4(M) Motor Walkdown Data
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SYS/ VALVE NO. ,33 Slof V/I
QA.CAT. j!Z/MFOR REFERENCE ONLY

AC &DC VALVE ELECTRIC MOTOR DATA
VALVE NO. VALVE NAME
3 , mr6o1 \& I Lo'j & C.ot01c1r (VAo. VY'v m

MANUFACTURER MCCW,46 ESK SE COMP. LOCATION & ELEVATION
b- 4RKA:I0 - tM'- 1OL a S Li. TveQri-.' k vs- e;f5r sro e

Po1&Q.. P tL>CC docA3 Al lo Wp I tO 4A S' Selby.) T ew 300) PLct

H.R/ TORQUE TYPE MODEL NO.
0.7 2a/ IoR Pr. coP9
VOLTAGE PHASE HZ MOTOR SERIAL NO. DESIGN CODE

AMP(L.R.) SERV.FACTOR DUTY FRAME

AMP.(F.L.) RPM TEMP. RISE 3 M INSUL. CLASS
6O I-to75ae /L/0 1

OVERLOAD RELAN HO. HEATER NO. HEATER AMPS APPROX. HTR. % ARM AMPS FIELD AMPS

TOTAL STEM TRAVEL INCHES OR TURNS ROTORS 1 2 3 4
INCHES TURNS FROM FULL CLOSED _ I

LIMITORQUE VALVE OPERATOR DATA
VALVE LIMITORQUE CIRCUIT TORQUE SWITCH

MANU. TYPE NO. RECOMMENDED:
STOCIKFPC SmB OD _______Pt____ OPEN l ~oo CLOSE 1.oo
TYPE SER. NO. BKR. AMPS MAX:

____ 1 7 -7 Yl ao . OPEN A-.75 CLOSE Q. 75
SIZE ORDER NO. CONTACTOR SIZE STOP PLATE IN PLACE

I- ve14'- 3o3IcYA 1__ YES NO

ORIGINAL LIMITORQUE PLANT TEST DATA: DO NOT CHANGE

RUNNING OPEN CLOSE OPERATING OPEN CLOSE PLANT COMM JACKS
AMPS TIME

F.L. 3 3 MIN/SEC 4L | q LIMITORQUE

AMPS F. L. AT TORQUE SWITCH
TORQUE TRIP 4 '4 SETTING 1. oo /I _ MCC

BRAKE INFO, BOLTING TORQUE, MISC INFO
tO tPA - AafrI y) V-" 0ho r a CP4~- Aro/4 'C P i-A r PATA ' 2.Tr - 5tcLs
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BWROG WCM for A Battefy MOV* (batch). V 2.0.ds. inputs. 3126/O2 1.38 PM

S.Ioet Varv*-2. IOpen abcm Ibr 38MOW-vel,. bmw va-g

OVOW101 h7forr"Iff"o n

Valve Type
Flow type
Stroke diredlon
Fltld (bkMwknwn only)
Lod proff meod
Additional Utrke tim. (seconds)

Stem diamter. D,, (inches)
Sat ring face ID. Dm (inches)
Seat ring inr diamet-r. D_ (Inches)
Globe valve stroke length. 0 (inhes)
lslation-o-wedging travel. X (percent)
Packing load. FO.* (lbs)
Required thrust (Including water inwi). F. (lbs)
Requied thrust due to water ietia. Fvw (gm)

Flow coefficient. Cv (gpmnfpsi
Ac4tuator overal ratio. OAR
Mot0r gear set ratio. UGSR
Actuator rated torque.
Stem factor. SF (n-lbalb)
Overhauling sten factor. SFo (ft-lbs/lb)
Voltage at MCC. V.,, (volts
Cable resistae, RP.w (ohms)
ihennal overload resistance. R. (ohms)

Nominl voltage. V (volts)
Motor type
Valve stem lead. lead (inches)
Puut ernciency. vs.
Run efficiency. n,
NomInat motor speed (rpm). a

B0" nex*oncyr/0"

DOfferential pressure. DP (psa
Valve pressure at fux open. Pe (pslg)
Flow r-. Q, (9pM)
Fluid density. p (1b&/*)
Amblent temperature (C)
Length of upstream pIping. LU (pipe diameters)

Yea
yes
yes
noYes

no

yes

yes

YO

yes

no
yes
yes
yes
Yes
no

Yes
Yes
Yes
yos
no
yes
yes
yes
Yes

yes
yea

Yes
Yes

yes
Yes

Yes
r1o

Wedge gate
pumped fkow

open

steam
Use default

1.000

1 00
12.000
12.000
0.000
8.00%
t.SOO

2.700
0
0

76.87
0.585
250

0o01B92
0.00508

87.0
1.2372
0.06O5

125
10 ft-lb. 125 VOC

0.500
0.40
0.50
1,900

100% -
tOm90%
W0% _

70% -

60% -

55%

45% -

40% _

35% _
30% -

28A -

26% -

24% -

22% -

20% -

18% -

16% -

12% -

10% _

7% _
7% -

4% -

3% -

2% -

1% -

0% _
-0.0010%-

-100% -

CtuWar Vau"
System reslstance. K.,.
Fully open stem thrust. FO Ctbs)
Nominal motor torque. w,. - (ft-Ibs)
Maximum motor torque (ft-lbs)
Maximum adjusted motor torque (fti-bs)
Minim enotor spood (rpm)
Minimum 1nstantaneous actuator capablty (lbs)
Mlnimum Instantaneous margin (ln)
Maximum allowable thrust at unwedging
Efficency at minimum ihstantaneous capabilty

Yes
Yes
yes
Yes
yes

yos
Yes
Yes
Yes

44.5
1.500
14.3
1.7
2.8

1101
14,029
11.329
10.226
0.400

Prsdictef Stroke imo (Seconds): 97.70



BWROG DCM for A Matery MOMe (bolth), V2OLS, Red., 3/221:47 PM

-v - -ve~ Worm -et Avem -I Adjste Stko ntn ntn ntn
Strkok Position Sh tem Stem SedM OW Cuffd Voltag Motor Speed T" "' nv Temp TorqueCap Act Ctp MiagiTha Th See 0 TOM" ug Moorlm 0. 85112

.8 09 70 -_ _ _ _ _ _0.00 40.0 0
8%2 0t2700 51.08 A4M042 1.S 5.45 87.00 80 4 .0 112 0.9 .59 40.1 252 1489 1219 0

.5% .0.58 2700I 2700 51.08 858 0,423 1.57 6.45 87.00 s0o 2.60 1121 0.79 3.17 40.2 282 ~ 1.9.4"04 20 "70 10 5 0.42 1.57 61.45 87.00 80 '2.60 1121 0.7 ..9.40. 282. ... 219.3% .0.38 27001 2700 51.08 668 0.2 .7 55 8.0 8 2.60 1121 0.79 .7 402 82 148951 1Z2019 0.2% .42 2700 2700 51.08 656 0.424 1657 5A45 87.00 801 2.60 MI2 0.796354 40.3 282 14.8 93il"
42% -0.19 2700 1 2700 51.08 858 0.424 1.67, 5.45 87.00 80 { 2.60 1121 0.79 8.33 40.3 28 14,891 12,197 0.1 0.10 2700!1 2700 51,08 856 0424 1.67 6.45 87.00 60 . .8 121- 0.79 47.1 40.4 28 14,888 I12.18 0
02% .0.01 2700 {j270 51.08 668 0.424 1.57 545 87.00 80 I 2.60 1121 0.69 17.81 40.4 28 14,88 12166 00% 0.00 2700 270 5.0 m5 04-24 ____45___0 .8 12 07 0.33__ 40.3___ 2___2_ 14,8__ WM_- -01 - rM 2752 1.08 ____ 872 TF .4 .00 80 2.60 1121 0.10 7.912 40.4 282 14,884 Z1 88~j :0i1% 0.12 27305 2717 51.41 668 0.424 1.58 54 87.00 80 - 2.62 i- ~ 0.99 .8.9 40.4 28 145,8§j 12,17 72

2% 0.24 2789 75 52.07 655 0.424 1.60 5.51 87.00 80 2.65 111 0.99 9.89 40.6 28 14,896 112,144 1873% 0.36 2804 2787 52.73 652 0.425 1.6 5.5 700 80 2.68 1111 1.00 10.69 40.5 28 4,0 12,115 2774% 0.4 2839 252 53.38 650 0.425 1.63 I 569 87.00 80 2.71 1107 1.00 11.89 40.6 282 1250 6 415% 0.60 283 2837 53.88 848 0.428 1.64 151 8700 8-0 2. 73.. 1105 1.00 12.89 40.7 282 14.00 _12,071 -AO

6% 0.72 281 2824 53.43 847 0.4 25 1.63 .69 87.00 80 2.72 1107 1.00 13.89 40,7 282 1491 12,077 745i _0.4 2760 2786 5i2.71 64 45 i6 6.55F 870 8 .8 i 10 14.89 40.8 28 !~ 12,102 88m
8% 0.96 2678 278 5.2 650 0.2a15 T5A7 870 .2 11119 0."9 15.88 40.8 281 j14,857 12Z149 10409 1.8 28 269 49.74 654 0.422 1.53 5.37 87-.00 80 2.54 11129 0.98 16.86 40.9 1 281 14,41 12,211 117210% 1.20 2467 2525 47.77 6650 0.421- 1.48 6.26- 87.00 80 2.44 1141 0.97 17.831~ 40.9 280 114,811 112,286 130012% 1.44 2312 2389 45.21 867 0.419 1.40 5.09 87.00 80 2.32 1157 1.91 19.741 41.0 279 114,772 12.383 149114% 1.68 2215 2283 42.82, 0.4 17 1.34 4,9487 .00 81 2.20 1172 _1,89 21.63 41.0 279 14,~736 1247 168416% 1.92 2118 2167 40.99 685 0.415 1.28 4.83 87.00 81 2.11 1183 1.87 23.501 41.1 278 114707 12,640 180918% 2.16 2048 208 39.41 692 0.414 1.24 4.72 I87.00 81 2.03 1193 1.86 23 41.2 278 i14,682 12,599 19220% ] 2.40 18 205 38.13 698 043 1.120 4.84' 1 700 8 1.97 1203 18 72 12 27 1,6 286 2222% 2.84 1917 1960 36.8 704 0.412 j 1.18 4.56 187.00 81 1.91 1213 1.82 29.02 41.3 277 14,641 120 20802% 2.88 1851 1884 35.64 710 0.411 1.13 4.48 18.00 81 1.85 1224 1.81 30.83 41.3 277 14,621 12,737 214826% 3.12 1785 1818 34.40 716 0.410 1.09 4.40 87.0 81 ,7 1235 1.79 32i.62 -41.3- 27V461 1272 20

-28% f3.38 1736 1781 33.31 722 0.A09 1 1.06 4.33 I 7.00 81 1.73 1244 1.78 34.40 41.4 27 14,583 t2,82 2240
30_i. 360 O 12 32.80 728- 0.408 1 .04 4.28 87.00 81 1.69 3675- .17I 41.4 276 12,649 228135% I4.20 1644 1677 31.73 732 0.408 1.01 4.23 I87.00 61 1.6 1258 4.40 40.67 4i.5 275 1455 12,880 234240%/ 4.80 1597 1621 30.66 736 0.407 0.98 4.16 I 87.00 82 1.60 1268 4,37V 44.94 41.6f 275 14,538 12,916 238445% 5.40 1580 1589 30.06 742 0.406 0.96 4.12 T8 7.00  82 1.57 123 4.5 492 417 V5 1464 1,95 21

60% 6.00 1563 1571 129.73 745 _0.408 0.95 - 1 71P. .82~ 1.55 127 4.34 63.62 41.8 275 14,615 12,944 243055% 6.60 1546 155 ~ 2 1~ 4 .4 0.94 4.07 87.00 82 1.54 1279 4.33 57.96 41.8 274 1.507.?. 12,952 244360% .20 *153 1541i 29.15 78 0.406 0.93 4.06 87.00 82 1.62 1281 4.32 62.27 41.9 274 14499 112968 245870% 8.0 1518 1526 28.88 749 0.405 0.93 4.04 87.00 82 . 1.51 128 8____2 70.89 421 24 1A1-294 27
80%. 9.60 1508 1513 128.63 i751 0.405 0.92 4.02 87.001 82 i 1.50 1286j ,6 79.50 42.2 274 1447 2,6 247990%K - j.!0 50 1505 28A? 752 OAOT- 0.91 4.01 87.00 j 82 1.49 127U.0.6.1 42 ,7 S1,6 2483

10 12.00 150 1601 28.39 753 0.405 0.91 4.01 87.00 82 1 I9 128 60 98.70 42.5 274 14,41 1290 2484UNW __ _122 1193.48 8 0 (t38A 8.92 17.80 87.00 64 1.3 10 j- -93 128 0 -Scwn2700 j5108 1 0400 1.88 39.0 800 33 344 1 - 347.3 592 12 620 30 -
wfw~le 21., M .3 . i 1.08 65 .2 .7 64 70 r 15-117"107.1 .453 27 153_12



BWROG DCM for A Battery MOVs (batch), V 2.0.xls, Output Plots, 3126102,1:36 PM
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Motor Speed and Current vs. Output Torque

2500 - 45
40K
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'X 1500 - 30 v wt* 22 25 c,

9L 20~
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0 .-.......... . . ... - --.
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Valve Stroke Position and Temperature vs. Time
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SYST VALVIE NOQ.>2 16 ti E-w

FOR REFERENCE ONLY
AC&DC VALVE ELECTRIC MOTOR DATA

iVALVE .AME
U xo -1 GOj"_6" aiatao

Itl llUMCC ESN, I SE CoUP. LOCATION & ELEVATION, ls 0)06st sme- n#9 G rDws
A.P./TORI TYPE MODEE wo. I

iOLTAGE PHASE H MOTOR SERIAL NO. i| DESIGN CODE

f AMP(LR.) SERY. FACTOR DUTY
_ ? _ _r _. _._ __ _ _ _:_ _

AMPR(FL.) RPM TEMP. RISE INSUL C ASS
*_ _ 5.}0_ .Jt- e° ~ _ 2_

OVE|LOAD RELAY NO NEATER 1N0. NEATER AMPS I WTL % AR A FIELD fl ?S
c~Jlfr0 2S k'2.I36
TOTAL STEM YRNAL INOMS Ol TURNS IoTOR 1 2 3 4
INCRIS At TURNS Q FROM FULL CLOSED . /O X7.J

..... ._.. .. , A7.r 6

t LIMITORQUE VALVE OPERATOR DATA
jVALE LIMITORQUE CIRCUIT TORQUE SWITC_

MANU. TYP NO. RECOMMENDED:
*__ ______ OPEN 140 CLOSE 1, -

! TYPE SER.NO. K. AMPS MAX-
ORD. LER sca - OPEN | 73< CLOSE V'
ORDER NO. CONTACTOR SIZE STOP PLATE IN PLACE

ORIGINAL LIMITOIQUt PLANT TEST DATA: DO NOT CHANCE

RUNNING _on CLOSE OPERATING OPEN CLOSE PLANT COMM IACKS

AMPS V A TIME_F.L. MIN/SEC | ||LIMITORQUE| ?
!AMPS EL. AT TORQUE SWITCH

TORQUE TRIP SETTING MCC C-;

*WAR& t 4jlf 5LTY6 TORQUE, MISC INFO
al.vfs &s* 1N. AL.$

I4A eg6A*j"ct w'+ syN4f VA xr"~

I
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UeP D ATE SET PO I NT
< ,tonent Id: 131OV-16 .

Desc: RCIC STEAIM SUPPLY OUTBD ISOL VALVE OPER
VW've QA: I

r Supply: 7IBMCC-1-0A1
. .torque Model Number: SE-00-10

D A T A
EQ Class: EQ

Screen 1 of

Valvop QA: I
Source: E1B

Required Stroke Time: 12.00. Source: TECE SPEC - CLOSE TIME
Switch To Light Time: 7.43. Source: MP-59.36/37 11/19/96

Current Open: 5.00. Current Close: 5.40. Amps at T.S.T.: 14.90.
FLA: 6.50 . LRA: 42.S . Source: 14P-59.36/37 11/19/98.

MIN TST: 6177.00. TRQE Closed Actual: 2.00.
MAX TST: 112.00. SWITCH Open Actual: 2.00.
MX Total: 13243.00. SETTINGS Source: MP-59.36 11/19/98

Limiter Plate (Y/N): Y.
Rotor #1: 90-95 .
Rotor #3: 90-95,

Setting: 2.25.
Rotor *2: 33-38 .
Rotor x4: FC

Source: YP-59.36 11/19/98

Source: Fl-90-197 MOD
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SYS/ VALVE NO.. L3M.a2/
QA.CAT. I E1 _FOR REFERENCE ONLY

AC&DC VALVE ELECTRIC MOTOR DATA
VALVE NO. VALVE NAME

13 3rpl/ 021 Rque. omD4d7a- fTeo h~ -. '6 lD~ l.

MANUFACTURER MCC W4 ESK SE COMP. LOCATION & ELEVATION
pecc__ls I - 052 / /ow Wer-r e 'st ,,Jl EL.

H.TORQTUE TYPE MODEL NO.
*Z.t ¶ oip044d

VOLTAGE PHASE HZ MOTOR SERIAL NO. DESIGN CODE
/02S DC Ro.fittk
AMP(L.R.) SERV. FACTOR DUTY FRAME
.29. 0&; b&SS D
AMP.(F. L.) RPM TEMP. RISE AP 44 INSUL. CLASS

OVERLOAD RELAY NO HEATER NO. HEATER AMPS APPROX. HTR. % ARM AMPS FIELD AMPS
Mltlq KOAV PKCl7.13 /. Y3.0cya
TOTAL STEM TRAVEL INCHES OR TURNS ROTORS 1 , 2 13 4
INCHES J3¾*4" TURNS FROM FULL CLOSED 3 X |

LIMITORQUE .VALVE OPERATOR DATA
VALVE LIMITORQUE CIRCUIT TORQUE SWITCH
MAINU. TYPE NO. RECOMMENDED:

VI/co _s___ -_ I dIXA ol OPEN /.t CLOSE /DE>

TYPE SER. NO. BKR. AMPS MAX:
64Th /. 7/4 2 __ OPEN /. O CLOSE °

SIZE n ORDER NO. CONTACTOR SIZE STOP PLATE IN PLACE
_ _ _ _ _ _ _ _ _ _ _ _ . I N O

ORIGINAL LIMITORQUE PLANT TEST DATA: DO NOT CHANGE

RUNNING OPEN CLOSE OPERATING OPEN CLOSE PLANT COMM JACKS
AMPS TIME LMTRU
F. L. 9M ' SEC I l LIMITORQUE

AMPS F.L.AT TORQUE SWITCH
TORQUE TRIP 12 SETTING ?MCC S ...

- ~ -.
BRAKE INFO, BOLTING TORQUE, MISC INFO
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OWROG DCM for A Battery MOVS (batch). V 2.0-ds. lnputs. 2/10/02. 1:34 PM

Select Valv.- I c-' swam rar 13Mav-21

GO"wal 1n-fobnvrion
Valve Type

Fklw type
Stroke direction
Fluid (bkowdown only)
Load proft method
Add tloral stroke time (seconds)

Vale *rs Actuaor Information

Iw'I

Requd? VAlu

yes wedge Uate
yes pumped flow
Yes open
no flashing water
Yes Use default
yes 0.375

Stem diameter. DI,,.-, (inches)
Set ring face ID, D (inces)
Sent ring Inner diameter, 0. (inches)
Globe valve stroke length. D (inches)
lsolation-to-wedging travel. X (percent)
Pacing load. Fp.* (Ibs)
Required thust (Including water Inertia). Ft (Qbs)
Required thrust due to water inertia. Fw (Ibs)
FIDW coefficet. Cv (gpnVpsl" 2 )
Actuao overall ratio, OAR
Motor gear set ratko. UGSR
Actustor rated torque.
Stem factor. SF (ft-lbs/tb)
Overhauting stem factor. SFo (it-lbs/1b)
Voltage at MCC, V... (vons)

Cable resistance. R__. (ohms)
Thermal overload resistance. Re (ohms)
Nominal voag. VY (vols)

Motor type
Valve stem lead. lead (inhes)
Pullout efficiency. ,

Run efdidiency. i,

Nominat motor speed (rpm).>

DS1crn Basis Condiffons
Differential pressure. DP (psl)
ValWe pressure at fun open. P. (psig)
Fklrv rate. Q,._ (gpm)
Fluld density. p (bszt13)
Ambient temperature (C)
Length ot upstream piping. L.0 (pipe diameters)

yes

yes

yes
no
yes
yes
yes
Yes
no

yes
yes

yes
yes
yes
Yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
yoe
yes
yeu
no

1.375
3.468
3.375
0.000

12.17%
1.S00
6.728

0
0

55.86
0.806
250

0.01500
0.00141

107.0
0.3872
0.0189

125
10 It-lb. 125 VOC

0.SOO
0.40
0.50
1.900

Not rauid
100%
90§S
80% -

70% _
60% -

55% -

50% -

45'% -

40% _
35% -

30%6
28% -

26% -

24% -

22% -

20% -

18% -

16% -

14% -

12% -

10% -

9% -
8% _

6% _
5% _

1% _

0% _

_0.0010% -

-100q. _

System resistance. K4,,
Fully open stem thrust. F 0 Cibs)
Nomknal motor torque. _,, (fttibs)
Maxknum motor torque (lt-lbs)
Maxmurn adJusted motor torque (ft-lbs)
Minimum motor speed (rpm)
Minimum Instantaneous actuator capability (Ibs)
Minimum Instantaneous margin (Ibs)
Maxdmum allowable thrust at unwedging
Efficiency at minimum Instantaneous capability

yes
yes
yes

yes
yes

yes
yes

yes
yes

Yes

938.4
-423
14.3
4.5
5.9

1030
16.314
9.750
14.955
0.382

Predicted Stroke Time f5econds): 15.2tl



BWROG DCMW fr Baiety MOVa, 41-),"'-^.xbs, Resuts, 219X2,1:34 PM

Ste Stm9 Stein I Wormn aro Average I VoltV=Age; usted Strkoke~
StroetPs eton t I " !~ Speed EfflefoIncy MrCunVoltar Motedr Temp Torque Cap Act Cap MarginTM_ _ m e I Tom_ _ _ _ _ _ _omu _ _r _~ _ _ _........ - ...- 2 . 0.42 87 28 _ 1. ii. ___ 40.0 - - .- L

-11% 1 *0.38 1 6728 1 6728 1 100.92 0.400 4.52 1 12.19 I 107.001 102 5.85 1 1030 1 0.27 1 027 1 40.1 247
.10. 7 *0.34 I 67211 6728 1 100.92 1 830_ .447 4.04 I 11.09 I 107.001 102 5.21 I 1110 I, 0.25 1 0.53 1 40.2 278-

-9'h | 0.30 1 6728 I 6728 | 100.92 I 895 + --. 4 -I . --- --.

-,10,478
18502_
18,550
18.546

97,50
11.774
11,822
11.818

0
0
000.449

.7%

.5%

.4%

-1%

-0.21o. . A t

, ....0.17....
.0..^13

_ *0.08
.004- 66 ......_

0.00
0.03

8728 1 6728 1 100.92 1 896 1 0.449
- . J--

4.03

; 4.03

.,103 1107.001 103 5.20 1 1112 1 0.25 0.78 1 40.3

e728 1- 8728 I 100.92 1 89 1 0.449I 725..~ 4- - -. 11.00
107.001 103 5.20 I 1112 0.25 1.04 I 40.4

278 ......
I�*��! .- -4 - -- I �-=---+ -I -'*'�---�---'-�--I-�----

278
-- t ---- . ---- . - - - -- -. - - - . 4--- ��

6728

6728
0728~........
0728

6728 100.92 1 896 8 0.449
728 628 7 10092 I a9-.I 0.449 4.03 _ j AFif____

107.00
107.00
107.00
107.00
1,,7..,0,0

107.00

103

iO3

103

103

5.20 1 1112 0.25 1.29 1 40.4 275 18,540 1 11.812 I 04---.- ___-_

103 5. __ __i 4___ _____ __ ___ _ __ 5 II __ __W - , -1 1 1 2 0 2 5 j t . 5 j 2 7 8- I_ _ _ _ _ _ _ _ _5.20 1 1111 0.25 1.80 I 40.6 278 10,529- 11 ,81 - 0
,1i,8,,523 I1.7 I 08728 1 100.92 1 895 I 0.449 4.03 11.06 5.21. I1111 L.0.25 2.06 1 40.7 278

0728 1 100.92 I 895 I 0.449 4.03
8I 6728.9 4.03

11.06
11.06
11.00,

5.21 ! 1111 0.25 2.31 1 40.8 278
103 5.21 I 1111 0.23 2.54 1 40.8 1 278- -1. . . - - ---- . - - . - 1;1--w".. --- I - - - . - - - . - --- . --- - . ---- . -- - I .-.- . . . . - - - . -6728 L 6728 I 100.92 I 895 1 0.449 4.03 io7.001 103 5.21 I 1111 0.02 2.57 409. ,2,78,,

40.9 1 278
18.500 r 11.778 1 0

. I I ; . I6177 | 8453 | -0.79I- _ - . -. :- . -...4 ., .
2% 0.07 i 5626 1 5902
3% 0.10 I 5075

.. I . . :

4%
5%
6%
7%
8%
9%

10%
12%
14%
16%
18%

_0%
22%
24%
6%

28%
,30%_
35%t

0.14
0.17
0.21
0.24
0.28
0.31
0.35
0.42
0.49
0.55
0.62
0.69
0.78
0.83

0.97

4525
3658
2020
1824
1,R2o80
830
556M._ .- ._

229

O....W._.88
_147
.188

-270
.311

5351
4800
4091 _
3139
222_
1556_

8.53
8 0.26_
72.00

895

963

0.449
0.449

0.450
3.53 1 9.92 1107.001 103 i 4.55
3.19 I 9.15 107.0 103 4.10 ;- 1 01 104 3 .109 139

1195
1252

3.86 I 10.8 1107.001 103 4.99 i 1139 1 0.20
0.19

10.19

2.?
2.96

18,53t 12.081 1 53
41.0

3.16 i 41.0 280 I
i-.�I -- I -- - t -

279
o-.- . - - - . - - - - . - - . - - - . -,.: ;� -

|18604 | 12.702 | 118
, __, ,4~ - . - . , _ ,. . -

1i8,84§~ -130,43 I -121009 1 0.448 2.88 I 8.42 1107.00
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1059

392
.149
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e 208_

.250

2222 33.33 1189 10.413 11.44 5.18 107.00
1558 1 23.34 1277 1 0.404 1 1.03 4.28 107.00
1059 15.69 1383 , 0.395 1 0.72 =3.56 '0
093 1 1040 1430 0.391 1 0.48 1 3.05 10.00
392 589 1481 0.306 1 0.27 2.10 107.00
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0.13 4.19 I 41.1 249

244
M9275
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347_
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392
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395
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0t

'~0

(IQ

0.01 I 1559 1 0.380 0.00 1 2.00 1107.00 0.24 4.92 _ 41.1 243
0.17 1581 1 0.380 1 0.01 2.02 1107.00 I1900 0.24 515 41.41 1 243 _I i: : I I : . I 4 . .
0.24 I 1579 1 0.300 1 0.01 2.02 131.00 0.24 5.38 4.41.1 244
0.29 1579 1 0.380 0.01 1 2.03 1107.00 0.24 5.03 I 41.1 244
0.35 I 1578 1 0.380 0.02 I 2.04 107.00
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106 0.03 1955 1.19 12.52 41. 244
108 003 1955 1.19 13.71 41.1 244
100 0.04 1955 1.19 14.90 41.1 244

6 14.33 154 - _ - 224
91 ! .80 'U8 - 31.S 52.8 I 211
103 34 '109l _ 23.8 47.7 I 2717.9 __82 1 0.448 I43 111.07 107._.~ ~ . A , _
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BWROG DCM for A Battery MOVs (ba V 2.0.xls, Output Plots, 2119102, 1:34 PM
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Stem Thrust vs. Stroke Position
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BWROG DCIU for A Ba-ioY MOVs (batch). V 2.0id. inputs. SfM2. 4:12 PM

Select Valvez.- Owe sbvice fto 13M.V-21 J'wiI I± l

Volvo Type
Flow type
Stroke direction
Fluid (blowdown only)
Load pro~e.method
Additional atroke tim (seconds)

yes
yes
yes
no
Yes
Yes

Vghy ndAthlerb n
Slam dlranta. Do_. P>thes)
Sea ring dfaoa I. D_ (kxchs)
Seat ring inner diameter. D.. (inch..)
Globe valve stoke length. 0 (aIche)
IsolatlorV4a-wdging trvel. X (perent)
Packdng load. F_.* (1ba)
Requred thrst (kncjding wat Inertia). F. (lbs)
Requred thust due to WIDer inertis. F lb.)
Flow eeemdcerM Cv (gpnmpsl)
Actuator overail ratio. OAR
Motor gear set ratio. MOSR
Actuator rated torquew,.
Stem factor. SF (ft-lbsfb)
Oveuwlauling stem factor. SFo (Iti-lblb)
Voltage at MeC. V., (volt)
Cable resistance. R.. (ohms)
Thermal overload resistarme. R (ohm.)
Nominal vollage. V_. (vos)
Motoo type
Volve aton lead, lead (inches)
Pullout effdcieny. VIP
Run efficiency. n.
Nominaldotor speed (rpm). o.,

R Bdw Con"yol
D1Werenti pressure. DP (pOO
Volve pressure at fuN open. Pe (psig)
Flow rato. a.. (gpm)
Fluid density. p (Ibs/t)
Ambie ' tempertur (C)
Length of upstream piping. L. (plpo dieters)

Yes
yes
yes
no
yes
yes
yes
Yes
no
Yes
yes
Yes
yes
no
yes
Yes
Yes
yes
yes
Yes
Yes
yes

optional

yes
yes
Ye.
yes
yes
no

wedge go"
pupd flow

close
flashing water
Use default

0.375

1.375
3.468
3.375
0.000

12.17%A
1.500
4.019

0
0

56.68
0.806
250

0.01500
0.00141

107.0
0.3872
0.0189

125
tO ft-lb. 125 VOC

0.500
0.40
0.50
1.900

100% -

70% -

00% -

f5% _
50% -

45% _
40% _
35% -

30% -

28% _
26% -

24% -

22% _
20% _
18% _
16% _

14% _
12% _
10% _

9% _

8% _
7% -

6% _
S _
4% -

3% _
2% _
1% -

0% _

-0.0010% -

-100% -

,C~afk Vd
System eslszance. Kr.
FuTly open stem thwust. Fo (Ibs)
Nominal motor torque. v.-- (fn-b*)
Maximum motor torque (It-bs)
Maxinum adjusted motor torque (f-4b.)
Minimum motor speed (rpm)
Minimum instantareous actuator capability Ibs)
Minimum Instataneous nurgln (lb.)
Maimu allowable Owust at torque switch rp
Effiiency at nimm Instantaneous Capability

Yes
yes

yes
yes

yes
yes

yes
yes

52.2
3.423
14.3
2.5
3.1

1386
16.813
13.389
14.872
0.400

-Warnings

Predictoa st-oko 77m. (Second.): 18.62



SMROG 0CM for A Bate" MOVe (botch), V 2.0.xls, Reeutt, 5WW10, 4:12 PM

ISe Av Av r p Avreage MOW mccAdjute M~ StrokeT
Thmt Th 3 p Efficiency . curret Voltge Speed Ice ntTemp Torque Cap AdtCap Marin

10%AI3423 - ___ - __ 0.00 4.0__ 398
b% 31 3424 3423 51.36 __ 0.400 2.30 7.09 -107.00 10i4 2.92 i419 1.64 1.64 40.2 251683 3,8 38

80% 2.77 3426 3425 51.37 1143 0.430 2.14 6.72 1107.00 104 2.71 1448 1.61 3.24 40.3 272 - ~~ 466 397
7% 2.43 3428 3427 51.40 1167 0.431 4 A.?I 0.0 109J 4 V 48 181 48 ?L2 .J A.5A 2J72 j1.10 i4,8 9 3_96_

60% 2.0813433- 3431 81.46 1167 0.431 2.4 6.72 -107.00 -104- 2.72 1448 1.61 6.46 40.6 271 18.098 14,667 394
55% 1.91 3438 3435 51.52 1167 0.431 2.14 6.72 107.00 104 2.72 _ 1447 0.80 7.26 *40.7 271, 18,090 14655 392

50%A 1.73 3443 3440 51.59 1166 0.431 21 6.3 070 14 273 1446 -0.80 8.06 40.8 271 -- 18.087 14,648 390
45% 1.58 3449 3448 51.69 1166 0.431 2.15.6.74 107.00 14 i . .8.74. 271 16.086 14,640 388
40% 1.39 3455 3452 51.78 1165 0.431 2.15 6.75 107.00 104 2.74 1445 0.80 9.6 40.9 271 18.084 14,632 384
35A 12 48 30 19 1165 0A431 2.18 6.76 107.00 104 2.74 1444 0.61 ¶10.4 -4¶0 27 15.0854 _14L22 378
30% 1.04 3485 3477 52.15 1164 0.431 2.16 6.78 107.00 104 2.76 1442 0.81 11.28 41.1 271 18,086 14,609 370

28 .7 3492 3489 52.33 1162 0.431 2.17 8.79 107.00 104 2.76 1441 0.32 - 1.011 271 1887 4.8 36
26% 60.90 3507 3500 52.49 1161 0.432 1 2.18 8.81 107.00 104- 2.17 140 .3 1.9 4.1 ... 271 1IB09 14,590 356
2% 0.83 3529 3518 52.77 1160 I 0.432 2.19 6.83 107.00 14 1 2.79 1438 0.32 12.25 41.2 271 JA9.W 145 350
22 .6 3550 3539 63.09 1159 0.432 1 20 6.8 107.00 10 2.80 1435 0.32 112.5741.2 272 18.11060 14,660 341

20% 0.69 3571 3561 53.41 1157 0.-22.1 .8 107.00 104 282 1433 0.32 12.90 41.2 272 18.114 145 3 2
18% 0.62 3893 3582 5 3.73 1165 0433 22 -691 107.00 14 2.63 141I 0,32 13.22 41.2 272 1i.22 14L60 318
16% 0.5 3619 3606 6 4.09 1153 0.433 2.24 6.94 107.00 104~ Us8 1428 0.33 13.55 41.3 27i8,131 14,525 300
14% 0.49 ~I3677 3848 54.72 1151f 0.434 i 2.28 7.00 107.00 104 2.88 1424 0.33 1 -3.88 -41.3 27 M"- 160¶~ 14602 278
12% 0.42 3735 370 55.59 1148 0.434 2.29 7.07 107.00 104 2.92 1418 J 0.33 14.20 41.3 273 _18~ 70 2527
10% 0.35 17i7 3766 6.549- 1143 0.435 2.32 7.14 107.00 104 2.9 1412, 0.33 14.53 414 273 18,203 14L.3 220
9% 0.31i 3631 384- 57.21 1138 0.435 p235 7.20 107.00 104 3.0-0 1-407 0 :17----14.70 41.4 273 122 1440 199

8% 02 S-. _ 5 0 134 045 2.37 7.24 107.00 104 3.02 1404 0.17 148 -1. 7 ____2_35__14 -1 7

7% 0.24 3880 3889 58.0 1132 0A37 2.38 7.27 107.00 104 3.04 1401 0.17. 15.03 41.4 274 1!.25 14.376 152
6% 0.21 3908 3894" 58.4 "fl -1130 0.437 2.39 7.30 107.00 104 3.065 39 0.17 15.20T~ 41.5 274 18.5 1431 128
5%/ 0.17 Ii3940 3924 58.86 1127 0.437 2.41 7.34 107.00 104 3.08 1395 0.1T 15.36 41.5 274 18,268 14j,3 98
4% I 0.14 13965 3952 59.29 1125 0.438 2.42 7.38 107.001 104 3.10 1393 0.17 15.53 41.5 274 1828 4,328 71
3%/ 0.10 3979 3972 j69.58 1123 0.436 2.43 7.40 107.00 104 3.11 1391 - .7 570 4.5 274 14,310 48i
2%/ 0.07 3992 3985- . 59.7 1121 0.438 2.44 7.42 10.0 104 3.12 13. 0-71-8 4 274 18.29 1430 29
1% 0.03 4006 3999 4 5.98" 1120 0.438 2.45 7.43 10. 0 4 3.13 1388 0.17 16.03 41.6 274 18.297 1429 13
OYO 0.00 41 402 6.6 1119 0.439 2.46 7.45 1107.00 104 3.14 1387 0.17 16.20 41.8 275 18.302 14,29 0

0% 0.0 4019 41 602 118 03g 2.48 7.46 1000 04 3.15. 1386 0.02 16.22 41.6 275 1834 14-285 0El0is___0___439_ ____ .6 107.00 104 31 186 09 1.4 4.6 25 1813-03
-2% -0.08 4 0 4019. 60.29 1117 0.439 2.4, .7.46, 107.00 104 3.15 1386 0.20 16.61 41.6 275 18,302 14,8 0
4% .0.13 4019 4019 60.29 1117 0.439 2.4 _76 t170 0 .1 36 02 . 1.&i ~41.8 275 .. 18,300 14.283 0

.5 -. 0.1 4019 4019 60.29 1117~ 0.439 2.46 746 107001 104 3.15 1386 0.0 17.02 41.7 274 18,300 2l1 0
4019 _____4019. __0_29 __l______107 00-0.25 A 401 6.29 117 2.46 :8t1 104 3.15 1386 __0.2 _ 1.2 4.7 274 1827 1.2780

.70%21 4019 4019,_ 60.29 I1l? 0.439 2.48 7.46 107.001 104 3.15 J3.8 0.20 17.422 41.7 274 AM 14,278 0

-9% -0.30 4019 4019 _60.29 117 0.439 2.46 7.48 107.00 104 3.15 1386 0.20 7e- -41.7 274 18,29 14,275 0
-10% .0.3441 4019 6 .9 If i I 24 .6 170 104 3.15 1386 0.20 17683 41,8 274 18.292- 14.2 0
-11% -0.38 09 - 4019 60.29 1117 0.439 2.46 7.46 107.00 104 3.15 1386 0.20 18.04 41.8 274 18,299- 1427 0
.12% *0A2j-, 4019 4019 - 6029 1117 0.439 2.46 7.46 107.00 104 - 315 1386 0.20 18.24 41.8 274 18,289 14,270 0
TST .. 2 - 1487 236 124 0.-i384 10.39 25.79 10.0 97 14.33 154 - - 223 14.872 0-

0 - 409 6090 2.70 39.20 107.00 91 4.06 109 - 23.5 43.4 2181 14.525 10,507 -

walter 40____ 6029~i f11e 0.49 2.48 7.48 107.001 104 -3.i 1385 - 18.8 42.3 274 18.25 142
Vale.'Cls oefr3MV2
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BWROG DCM for A Battery MOVs (batch), V 2.0.xAs, Output Plots, 5/30/02, 4:12 PM
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Stem Thrust vs. Stroke Position Valve Stroke Position and Temperature vs. Time
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Val"e: Close stroke for 13MOV-21
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SYS/ VALVE NO.1Q l .77
QA-`CAT. I-EOSFOR REFERENCE ONLY

AC &DC VALVE ELECTRIC MOTOR DATA
VALVE NO. VALVE NAME

/3 MOV- 27 __ RCJCt PMM tI;t F1406 X-Sol. VAIte,-
MANUFACTURER MCCW. ESK SE COMP. LOCATION & ELEVATION
Am eee lts I_ -04.c1 IIslox W0cXr z .
HP./ TORQUE TYPE MODEL NO.

F -w-ffl 0npoamc/
VOLTAGE PHASE HZ MOTOR SERIAL NO. DESIGN CODE
/2.< _D.C. _ S 8&
AMP(LR.) SERV. fACTOR DUTY FRAME
60. t 5'm ; D 9.T6 F

AMP.(F. L.) RPM TEMP. RISE INSUL. CLASS
rp q lf 75S 13

OVERLOAD RELAY NO HEATER NO. HEATER AMPS APPROX. HTR. % ARM AMPS FIELD AMPS

q A K28.a8' 3.I - __ .
TOTAL STEM TRAEL TURNS ROTORS 1 2 3
INCHES TURNS JI. FROM FULL CLOSED b0 .2% 6 F.c.

LIMITORQUE VALVE OPERATOR DATA
VALVE LIMITORQUE CIRCUIT TORQUE SWITCH
MANU. TYPE NO. RECOMMENDED:
VC/IAI 'S/1B -o I7c- I 07e-f OPENW-/. r CLOSE /.JSr

TYPE SER. NO. BKR. AMPS MAX:
61o 6 c Y9 1j .2A o2 OPEN 22 CLOSE A,.2J

SIZE ORDER NO. CONTACTOR SIZE ST PLATE IN PLACE
2 .3336 8 / @9 NO

ORIGINAL LIMITORQUE PLANT TEST DATA: DO NOT CHANGE

RUNNING OPEN CLOSE OPERATING OPEN CLOSE PLANT COMM JACKS
AMPS TIME

F.L. 6 3/SEC 5.0 sSo LIMITORQUE

AMPS FL. AT TORQUE SW
TORQUE TRIP /Y P/ SETTING IX IXs MCC |
BRAKE INFO, BOLTING TORQUE, MISC INFO

A&,+,o C lose. t rs aCA1~mo
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BvWROG DCM for A Battery MOVs (batch). V 2.0.ds. Inputs. 2IS/02. S:05 PM

i*

Select Vvo - Open s or v-z

General Inmormatfon
Vahve Type
Flow typ
Stroke dlr8ctJon
Fluid (blowdown only)
Load profle mwethwod
Additional Stroke time (seconds)

---

eauSlryd?
yes
no
yes
no

yes
yes _

VaLve and Acttuor lInfonmataon
Stem diameter. 0 e... (Inches)
Seat ring face ID. D,.<, (Wtces)
Seat rin Inner diameter. D_ (inches)
Globe valve stroke length, D (inches)
lsolatlon-to-wedglng travel. X (percent)
Packidng load. F 1 k (lbs)
Required thrust (Including water Inertia), F. (Ibs)
Required thrust due to water Inertia. F, (Ibs)
Flow coefficient. Cv (gpnVpsl'0 )
Actuator overall ratio, OAR
Motor gear set ratio, MGSR
Actuator rated torque. .
Stem factor. EF (ft-lbIllb)
Overhaulifg stem factor. SFo (ft-lb/llb)
Voltage at MCC. V (volts)
Cable resistance. R..,. (ohms)
Thermal cveriled resistance. R_,w (ohms)
Nominal voltage. V_,, (volts)
Motor type
Valve stem lead, lead (Inches)
Pullout efficiency. nP
Run effIcIency. n.
Norninal motor Speed (rpm). e,..

Desan 35Cond/n
Diferential pressure. DP (psi)
valve pressure at full open. P. (palg)
Flow tse. Q,. (Oprn)
Fluid density, p (Ibs=fl
Amblent temperature (C)
Length of upstream piping, L., (pipe diamete)

yes
no
yes
yes
no
yes
Yes
yes
yes

yes
Yes
yes
yes
noc
yes
Yes
yes
yes
yes
yes
yes
yes

optional

yes
yes
yes
Yes
yes
no

globe
pumped flow

open
fashing water

Use default
0.000

1.125
1.600
1.60
1.250
0.00%
1. 500
3.9>33

42
24.64
1.826
250

0.00936
0.00393

107.0
0.2600
0.0150
125

15f f-b. 125 VOC
0.200
0.40
O0

1.900

aot __

90% _

70% -

60% -

65% -

45% -

40% -

35% -

30% _

26% -

24% -

22% -

20% -

18%4 -

16% -

14% -

12% -

10% -

9% -

7% _
6% _
5% -

4% -

3% _
2% -

1% _

-0.0010%-
-10096 _

1251
1251

s0
62.426

40
I

System resistance. K
Fully open Stem thrust. Fo (lbs)
Nominal mnotor torque. t,. (fi-lbs)
MaxImum nfotor torque (ft-lbs)
Maximum adjusted motor torque (ft-lbs)
MInImunm motor speed (rpm)
MInimumrInstantaneous actuator capability Cibs)
MInimur Instantaneous margin QIbs)
Malximum allowable thrust at unwedging
Efficiency at rinImum Instantaneous capability

Wain..

yes

yes
yes
yes
yes

Yes
yes
yes
no

Yes

884.3
256
22.5

3.7
4.7

1350
18,264
14.714

10 0.383

, :_-_ty #
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DWRQO DCM forA Bstte MOVS (be~uq. VZO~xls, Restits 2119102.3:05 PM
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Motor
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BWROG DCM for A Battery MOVs (bW'wi, V 2.0.xls, Output Plots, 2119102, 3:05 PM
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83WROG DCM for A Battofy MOVA (batch). V 2.0.xds. Inputs. 2M1002. S:04 PM

S0le0"Vklve-2 .~ ~ auv~ r __ I _ I

_']
tA d0

G fO11Iemieor?

Valve Type

Stroke dcn
Fluid (bhowdown only)
Load pg e mnod
Additional stroke time (seconds)

yes globe
no pumped flow
you close
no flashing water
yes Use deoull
yes j 0.0

Vofy &n4fAcufc b _fr~if~
Stem diameter. D,- (inches)
Sest ring fam ID. b4 (Inchs)
Seat ring Inner dialeter. D_ (inChe)
Globe valve sokx length. D (Indces)
s olng trawl, X (percent)
Packing klod. F,..6 (lbs)
Required thrust (Including war Inertia). Ft (Ib)
Required thrust due to waROe Inertia. F (lb)
Flow coufficlent. Cv (gpVps"112 )
Actuator overall io, 0AR
Motor geer set ratio. IUGSR
A raked tor , Tw-
Stefn facor SF (ft-lbslb)
0vdra.kn slem factor. SFO (ft-lbs/lb)
Voltag, at MCC. V. (vols)
Cable resistance. R..-. (ohms)
Thermai ovemrload resistance. Ras (ohms)
Nomrnal voltage. V... (volt)
Matortype
Valve stem lead. lead (indies)
Pulout efficiency. it,
Run officerncy. rtI
Nominal motor speed (rpm).

yes
no
Yes
Yes
no
yes
Yes
Yes
yes
yes
Yes
VI"
Yes
no

Yes
Yes
Yes
yes
YOU
Yes
yes
Yes

0picu

1.125
1.50
0.00O
1.250

0.00%A

1.500
3.033

0
42

24.64
1.828
250

0.00938
0.00393

107.

125
15 ftlb. 125 VDC

0.200
0.40
0.50
1,900

100%
90%
00%
70%
60%
55%
50%
45%
40%
35%
30%
28%
26%
24%
22%
20%
18%
1G6%
14%
12%
10%
.5'

8%

7%
8S%
5%
4%
3%
2%
1%
0%

-100% I -

Dlfferental pussure. OP (pal)
Vale pressure at full open. Ps (psg)
Flow rate. 0.. (gpm)
Fluid density. p (lbsflt)
Ambient tf peratupe (C)
Len#gil or .apetosm piping. L.. (plp- cli-mat-ral

Yes
Yes

Yes

YOU

In duae Vah
System resistance. K,,
Fully open stem thrust. Fo (Bbs)
Nominal motor torque. tr.,, (t-bs)
Maxirmm mnr torque (Ribs)
Maxrnum adjust moto torque (fI-ltw)
Minknum motor speed (rpm)
Minimum Instanianeous actuato capability (bs)
Minimumn Instantaneous margin (Ib)
Maxinum allowable thrust at torque switch tip
Efficency at minimum Instantaneous capabty

Yes
Yes
Yes
yes
Yes
Yes

Yes

yes
yen

885.0
2.744
22.5
3.6
4.5

1375
10.780
15,816
17,839
0.400

P rw cftlcte S U'oku 77m - (Seco nds?: 6 16.12



BMOG DCM forA Batell7 MOVO (DMcf), V 2.0 jds, Result, 2M19102,13:04 PM

Soe oion stem Average A""erage Otf~ Average MMf r Adjuete mow Stroks oo ntnt fwlm eS -k OSfo Thi Stem stem Sp~ed Efficiency mtr current M Voltage m otor S" 1 i*TMo Tor uICsta Anstan kiAtant QJ!IThm Tom- Tomp -_ ap orueCarAtqp ar10% 1.25 2747 ___0 __ ou .Jnsn0-- - . _A0 .3 2746 2747 25.72 0.40-0 2.81 7.6 107.00 105 .2 115 061 0.61 140.1 178 *2I!...1 6,03 80.J% 100~ 2749- 2746 25.12 2768 0.4-11i 2.84 7.80 101.00 10 3.21 1528 0.61...... . 1.22 40.1 181 19,293 _18,545 8070 088 25 2750 25.74 2767 0.411 2,54 7.80 10?.00 If15 32 58 0.1 18 02 11 %8 660 86% -07 2753 2752 25.78 2786 0.411 2.54 7.81 107.00 1065 3.21 i.52 1 0.61 243 j 403 18ei.8 18634 805% 06 275 2754 25,78 2785 0.411 2.55 7.81 101.00 105 3.21 1525_[ 0.30 2.73 40.3 180 19.28 18,528 80
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BWROG DCM for A Battery MOVs (batcnt, V 2.0.xls, Output Plots, 2/19/02, 3:04 PM
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S _

rnp rf"*V�-r0r-&Ir-rr -
SYS/ VALVE 11fIR3ge

QA- CAT._ =W

AC & DC VALVE ELECTRIC MOTOR DATA
VALVE NO. VALVE NAME

MANUFACTURER MCC ESK SE COU. LOCATION & ELEVATION
z5 A d /

/TRQWUE TYPE MODEL NO.

VOLTAGE PHASE HS MOTOR SERIAL NO. DESIGN CODE

AMP(LRJ SERVY FACTOR DOTY FRAME
-_47/ :r 'Ovzse ieAnr A

AMR.(FL.) RPM TEM. RISE INSUL CLASS

OVRLOAD ELAV N. NEATIEt NO. hATER AMPS APPX.OLTM % AIM AMPS HELD AUM

TOTAL STEM TRAVEL INCH" Oa R TORS 1 2 3 4
INC"S TURNS .. FRm FULL CLOM * f ' O A

LIMIMITORQUE VALVE OPERATOR DATA
VALVE LIMITORQUE CIRCUIT TORQUE SWITCN
MANt. TYPE NO. RECOMMENDED:

________.__ OPEN_ XAs_ CLOSE ASe,
TYPE SER. No. aim AMPS MAX:

'2 7 _ OPEN 0.o4 CLOSE o .O C
SIZE ORDER NO. CONTACTOR SIZE STOP PLATE IN PLACE

S'1:l _____ ;t t° 2 t t -/ ___ ___ clj __ NO

RUNNING OP CLOS OPERATING OPEN CLOSE PLANT COME JACKS
AMPS TIMEI
EL c;t J2 MIN/SEC -t LINITORQUE

AMPS F.L.AT TORQUE SWITCH MCC c
TORQUE TRIP Y 9 SETTING s$o / ........ I.. | C-I3

- - .-I AIME INFO, SWLING 'tORQJE* MISC INFO
.L lmw � - C * 1vY47 4A,#' "i" s'S'

4 7. -?g );iv-,,J~~ 4A~ ~krA
CLA S6ST.6i0~6
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I$MOV-131

ame' PE*i) (b*41v)
O.04756SII.- O .Clfix

wag O0.A637..q

(eM 4 6o*Z647,)%vIsb3 O se.IV

~cv4) - ,16s
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UPDATE SETPOI.NT DATA Si
r---'0nponent Id: 13MOV-30 EQ Class: N/A

.,D Desc: RCIC FULL FLOW TEST TO COND STOR ISOL VALVE OPER
W, "ve OA: M Valvop, O; II/III

r Supply: 71ECC-1-OC2 Source: llB
I .torque Model Number: SM-000

rreen 1 of

Required Stroke Time: 28.50. Source: £4INAL MP 59.36 10/10/01
Switch To Light Time: 22.20. Source: 53§-

Current Open: 2.00. Current Close: 2.20. Amps at T.S.T.; 5.00.
FLA: 4.20 LRA-21 . Source: 14P-59.36 10/10/01 -

MIN TST: 6616.00. TORQUE Closed Actual: 1.75.
MAX TST: 81.00. SWITCH Open Actual: 1.75.
MAX Total: 9106.00. SETTINGS Source: MP-59.36 10/10/01

Limiter Plate(Y/N): Y.
Rotor #1: 90-95
Rotor #3: SP

Setting: 2.00.
Rotor #2: 10-15 .
Rotor #4: SP

Source: MP-59.39 3/4/92

Source: MP-59 .21 2/4/92

4
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SYS/ VALVE NOLRwaz-a3S
QA. CAT..

AC &DC VALVE ELECTRIC MOTOR DATA
VALVE NO. VALVE NAME

I /sV -/3/ -~, m.. ..2ve tN>A
MANUFACTURER MCC6S1 ESK . SE COMP. LOCATION & ELEVATION

H.P./TO QUE TYPE MODEL NO.
#; A , 02 CZ ̂6 1 -o/ -4 / o 0,P17
VOLTAGE PHASE HZ MOTOR SERIAL NO. DESIGN CODE

AMP(L.R.) SERV. FACTOR DUTY FRAME

AMP.(F.L.) RPM TEMP. RISE INSUL.CLASS

OVERLOAD RELAY N HEATER NO. HEATER AMPS APPROX. KTR. % ARM AMPS FIELD AMPS

j1,eet84 1o,e 7 IB 3ao o X
TOTAL STEM TRAVEL INCHES OR TURNS ROTO 1 9s% 2 33 3 4
INCHES TURNS3L'2L FROM FULL CLOSED a 1Nw5 14 = V4

LIMITORQUE VALVE OPERATOR DATA
VALVE LIMITORQUE CIRCUIT TORQUE SWITCH
MANU. TYPE NO. RECOMMENDED:
d DXe/), '78-c' /ec.405# OPEN CLOSE
TYPE SER. NO. BKR. AMPS MAX:
&A) 2. so 7. 7 ____ _/5_ OPEN CLOSE
SIZE ORDER NO. CONTACTOR SIZE STOP-PLATE IN PLACE

3"9 / NO

ORIGINAL LIMITORQUE PLANT TEST DATA: DO NOT CHANGE

RUNNING OPEN CLOSE OPERATING OPEN CLOSE PLANT COMM JACKS
AMPS TIME f0./of

F. L. MIN/SEC LIMITORQUE CS

AMPS F.L.AT TORQUE SWITCH MCC
TORQUE TRIP 7.c I SETTING I cL

. . . -.... I _ , , -;,

BRAKE INFO, BOLTING TORQUE, MISC INFO

iK 4o' X / 5 e
./t f Xf

i / qfWlC.X 'V4c

clolyflyVA X041 /7��v4�Lo

int"'to"-C,
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3MOV-131 (Cont'd)
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BWROG DCM fOrA B*Uty MOVS Matlch). V 2.0ojds. WInput 2/1 wo2 9:22A.,l

64lect WIO-0 ja Ateww £3UM23l -LwI
.

Valve Type
Flow type
Sroke, dfrectlwn
Fkid -b o
LWd prl eod
Additional stoke tme (second)

ffAuf7 Ve

y*3 globe
no bkYAFl

Yes open
no flashing wr
yes Uste default
yes I 0

Sstm disIea. C.,,, (K*s)
Seot rlng face D ,,. (Vnchs)
Seat Ting inner CIe. D.. (Inches)
Globe valve stroke langth D (inche)
-a101tlon4o dnu traveL X (percent)

PekIng loed. Fa (1bs)
RquW ed thust (Including waer inertia). Ft (Ibs)
Reqked thrust due to water inerti. Fw (bs)
Flow oafficient. Cv (UprnVpal m )
A~faor overa ratio. OAR
Moetor gr set raio. MGSR
Actdator rated torque.
Stwm lackw. SF (flbfb)
Overheuftg stem fator. SF 0 (ft-lbslib)
Vodtage at ML . V. (volts)
Cable resistance. R-w. (ohns)
Thenmal overload resistance, Rw (ohms)
Nomina Voltage. V... (wafts)
Motor type
Valve stem lad. Iad (Indis)
PuSMu efficency.
Run efdiciency. vU
Nomrnha motor apeed (rpn). q

DINferential pressure. DP (psi
Vdlv pressure at RA open. P& (psIg)
Flow ra. O... (gpm)
Fuid denst. p (Ibsft)
Amablent tenerature (C)
Length orf upstream piping. L..w (pipe dieters)

yes
no
yes
yes
no
yes
yes
YeS
yes
yes
yes
yes
yes
no
Yes
yes
Yes
Yes
Yes
yes
yes
yes

optionsl

Yes
yes
you
yes
yes
no

1.250
2.500
2.S00
t.SW

0.00%
1.500
7.148

0
145

82.17
0.548
250

0.004
1W.0

0A.106-
0.0189-

125
10 ft4b. 125 VDOC

0.250
0.40
0.50
t1.00

Nor
IOOIA
1SO% _

'80%; -

70%
60% _
65% _
50% -

45% -

40% -

35% -

30% _
2% _
26SC
24% _
22% _

20% -

18% _

16% -

14% -

12% _
10% -

7% _
8% -

5% _
4% _

3% _

2% -

1% _

0% -

-0.0010% _
-100% -

Cuc W
Sytem resistance. K.,,
Fully open stem Vvoust. FO (tbe)

Nominal motr Uxrqe. (ftOkb)
MaUimum moto. torque (ft-lbs)
Maxhmum adjusted motor torque (ft-lbs)
Minimum motor speed (rpm)
MkiLniuM InStaneOUS actua Capabilnty (Ike)
Mik*numn Instataneous marlkn Qbs)
Maximum aflawable rust at urmedgin

EfficenCy at Minimum Instantaneous capability

yes
Yes
Yes
yes
yes
Yes

Yes
no

Yes

170x8.3
34

14.3
Z4
3.1

1348
31.763
25.521

0380 '

PrAdcted SUike 77mie (Sconts): 15.32
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BWRQG DCM forA Batery MOV, .4h), V 2.0 xs, Resu, 2119102, 9:22AM

- - - - -r -Average Aoo AdJMW Motor Stroke i zhW1NStrkem Abvserag Aterag VmM MotrTe TmStoe u T hru steins Stemu Speeri Wfcefy nCurrernt T bP Speed Temp Torque Cap Act cap MarglIt
0% 00 7148 

- 0.00 40.0
0% 00 71418 7148 7L6 00 2.30 7.30 104.00 101 314 14 0.00 0.00 40.0 359 32,889 25,5210% 000 7148 7148 78.63 1737 0.446 f2.15 8.74 104.00 101 2.81 1392 0.00 0.00 40.0 401 38,477 29,329 -~ 0.00 7148 7148 -To 83 72 0.448 2.15 87 10.0 101 2.81 1192 0.00 0.00 40.0 402 38,618 2.70% 000 74 1888 52 04821 .3100 0 10 2.81139 0.00 0.00 40.0 402 3861 .LS00% 00 714-8 7148- 78.63 782- 0i.448 2.15 8.314.0 01 28 132 .0 00 40.40i3,58 9,370 -0% 000 718 718 78.83 782 0.446 2.1 873 1i 04.00 10 281 11392 0.00 0.00' 40.0 402 3§,518 29.370 -0% 0.00 7148 15 788 782 0.448 ~2.15 6.73 104.00 101 2.81 I1392 0.00 0.00 40.0 402 3651 29,3700% 00 7148 7148 78.83 78 0.448 2.15 8.73 1104.00 101 -2.81 1392 0.00 0.00 40.0 402 38,518 29,3700% 0.0 7148 7148 78.83 1782 0.4 .5 6.73 1104.00 101 2.81 11392 0.00 f0.00 40.0 402 386108 29.370 -

0%4 0.00 7148 7148 78.83 1 782 0.440 2.15 8.7 104.00 101 2.81 41392 0.00 00 400 402 3~1 930 -0% 0.00 7148 7148 78.53 782 0.448 2.15 8.3 104.00 101 2.81 1392 0.00 I0.00 40.0 402 38..618............I1% 0.02 8485 8181 74.98 J752 0.448 2.05 8.51 104.00 101 2.87 j1411 0.21 I0.21 40.0 402 38....2......8 .... .....2% 0.03 5074 5779 83.57 772 0.438 1.77 5900 10O4.00~ 101 2.31 1461 0.20 f0.41 4. 39 35,832 30,0523% 0.05 32 441 48.41 80 043 3 58 10.0 0 1.81. 1543 01 0.0 4.0 384 342 308 -4% 0.06 273 325 3.4 s4 0.412 1.05 4.31 104.00 102 ' 13 63 01
5% 0.08 2028 2374 28.12 I894 0.404 0.79 . .7 040 la 1701 0 1 0.79 40.0 37536804. ..._____......___0.1.0.8. .0 388.. .8 1,08% 0.09 1548 1788 19.65 I931 0.398 0.60 3.32 1104.00 -103 0.77 i 1749 0.17 1.13 40.0 384 3,05 127
7% 0.11 1212 1379 1.7 958 0.394 0.47 3.03 10.0 103 0.60 1784 0.17 1.291 40.0 380 - 3276 3 ,3 08% 0.12 972 1092 12.01 977 0.391 0.37 2.82 1104.00 103 1 ~0.48 180 9 0.18 .4 IA 40.0 358k 32,558 31,488 -9% 01 9 8 .2 90 0.389 0.30 . 2.67 1104.00 10 03 12 0.6. .621 400340 159
10% 0.15 884 730 .8.03 1000 0.388 0.25 2.5 104.00 103 o.32~ 1640 0.18 VS78 40.0 355 32,288 31,5568
12% 0.18 484 574 6.31 1008 0.388 .02 2.44 104.00 103 0.26 1854 0.32 210 40.0 354 32170 3 1.514% 0.21 370 427 4..69 1o15~ 0.384 0.15 2.3 10.0 13 01 87 03 2.42 400 353 32.58 3163116% 0.24 294 332 3.65 102 0.383 0.12 .12.25 104.00 103 0.15 1878 0.32 2.73 40.0 352 3-,8 316-18% 0.27 241 287 2.94 102 0.383 0.09 2.21 1104.-00 103' A121882 0.31 3.0540.0 351 31,937 31,889 -2% 0.30 202 222 2.4 1030 i,3a2 Oo. 2.17 1i04.00 103 0.10 1888 0.31. 3.38 40.0 351 31,90 31, -022% 0.33 1--74 -168 2.07 1033 0.382 0.07 2.14 104.00 103 0.08 1889 0.31 3.67 40.0 351 31,678 31 0824% -0.38 152 1 163 1.79 1034 0.382 0.06 2.13 104.00 103 0.07 1891 i 0.31 - 3.99 40.0 350 31,856_.31894
28% 0.39 T 134 143 1.67 1038 0.381 0:05 2.11 104.00 103 0.06 1893 T 0.31 4.30 40.0 L_30 31,841 31,699 -26% 0.2 11 128 1.40 1037 0.381 0.04 2.10 104.00 103 0.06 1894 Ti031 -.6 400 _0 313_911___________5 

. _ .81 40.0 350 31,M2 31,702530% 04 h' 15 1.27 1037 0.381 0.04 2.109 104.00 1-03 00 88 03 .2 4. 5 160 3,0 _-35% 0.53 ~90 100 1.10 1038 0.381 0.03 -i 2. 14.0 10 004 1597]. 0.78 5.70 40.0 350. . 3.,qgp8 _;Qo"..40%- 0.80 78 1 83 0.91 1039 0.381 0.03 2.06- 10.00 103 0.04 1898 0.78 6.48 40.0 350 3170 31,712 -45% 0.68 es8 72 0.79 1040 0,381 0.03 2.06 104-00 a0 0.03 189 0.7 7.28 40.0- t.P 3,1 -50% 0.7 aliF 84 0.71 1040 0.381 0.02 2.05 10400 13 0 1900 0.78 804 40.0b 35 _ 31,751 31,7116 -55% t 0.83 58 59 0.65 1041 0.381 0.02 2.05" 104.00 103 0.03 1901 0.78 8.82 40.0 350 3177 31,718 -60% 0.90 53 54 0.60 1041 0.381 _ 0.02 2.04 104-00 103 0.02 1901 0.78 9.59i '40.0 5 31,77 31,719 -70% 1.05 i46 50 0.55 1041 0.381 0.2 .04 104.00 103 02 11 1.58 11.15 40.0 349 31770 31,720 -80% 1.20 44 46 0.51 *1041 030 0.02 2.0 10.00 10 0.02 1902 1.58 12.71 40.0 349 31,768 31,721 -... !~. 1.35 42 43~ OR4  1041 -0.380 .0.02 2.03 104.00 103 0.02 1902 1.58 14.28 40.0 349 31,784 A1~ ... ~..15 '40 41 0.4 _______2.03 104.00 103 0.2 90 1.58 15 -4. 349 31,763 31,722 -MN . 83 39.49 62 0.373 10.11 25.07 104.00 93 1433 149 - - - 309 28,135 0
___ - - 7148 78.63 - 0.400 2.39 39.20 104.00 87 3.70 1094 - 27.1 143.1 30 27,917 20,789 o7148 T70.63 761 0.440 2.5 .73 1040 0 .3 19 213 4.0 399 _ 38,257_ 29 10

- Istkot3MOV-j3t
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Valve: Onen stroke fbr 13MOV-131

.
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FOR REFERENC' nl"!
SYS/ VALVE No. i 3Ov- i 3s

QA. CAT M

AC&DC VALVE ELECTRIC MOTOR DATA
VALVE NO. VALVE NAME

I3 ACV-tS . PCI' 61 tO aooT0LIl% Iso.

MANUFACTURER AMCC ESK SE COMP. LOCATION & ELEVATION
P8E4L&• 3 I lAL iot'C t V.Je)Si* e*-
P__ _ _ _ _ __L _ _ _ _A__ _ _ _ IC- IE~

H.P./ TORQUE TYPE MODEL NO.
.711 (C0LAP00Q W0000

VOLTAGE PHASE HZ MOTOR SERIAL NO. DESIGN CODE
*-5VDC. |XOs H o'6

AMP(L.R) SERY. FACTOR DUTY FRAME
1- 3 S MgJwJ DLT

AMP.(F.L.) RPM TEMP. RISE INSUL. CLASS
(C0 -QQG 75 60 C8

OVERLOAD REHLAY N HEATER NO. HEATER AMPS APPROX. HMT. % ARM AMPS FIELD AMPS

CZ KO14 KI-7.-e) 300

TOTAL STEM TRAVEL INCHES OR URN R 1 qs-vfo 2 3
INCHES TURNS 1L FROM FULLCWSED 5 1 64 q4

LIMITORQUE VALVE OPERATOR DATA
VALVE LIMITORQUE CIRCUIT TORQUE SWITCN
MANU. TYPE NO. RECOMMENDED: RIiE-
V____ _ mb-oo IJC 'F iO OPEN 1.- 5 CLOSE I -

TYPE SER.NO. BKR. AMPS MAX:
GC~L..Cb I cIq7t L7 OPEN 7)5- CLOSE a .7S

SIZE ORDER NO. CONTACTOR SIZE STOP PLATE IN PLACE
_L+_ _ 3 ,%q A (NO L.75 N

ORIGINAL LIMITORQUE PLANT TEST DATA: DO NOT CHANCE

RUNNING OPEN CLOSE OPERATING OPEN CLOSE PLANT COMM JACKS
AMPS TIME

F.L. I. I*g MIN/SEC io. I .T1 LIMITORQUE C-3

AMPS F. L. AT TORQUE SWITCH
TORQUE TRIP 4A 57- SETTING '- '.s MCC e >

IRAKE INFO, BOLTING TORQUE, MISC INFO

I
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BWROG DCM for A Battery MOvW (batch). V 2.0tds. Inputs. 2/19/02. 2:38 PM

Se/ect vatve--- I OP at tar 23#40%-132 I V

,orera fnobn"WO"

Valve Type
Flow type
Stroke direction
Fluid (bkowkdwn only)
Load prole method
Additional strke time (seconds)

Valve wod Acftmto. tnyfotnatlon

yes globe
no pumped flow

yes open
no thashing water
yes Use defauft
Yes I 0.000

Stem diameter. D... (inche)
Seat ring face 1D. D_... (iches)
Seat ring Inrer diamter. D_ (hiches)
Globe Valve stroke length, 0 (inctes)
Isolation-to-wedging travel. X (percent)
Packing d. F_ (lbs)
Required thrust (including water Inertia). F (Ibs)
Required thrnt due to water Inertia. Fvi (Ibs)
Flow coeffiient. CV (gpmfpsl")
Acuastor overail ratio, OAR

Motor gear set ratio. MGSR
Actantor rated torque. r

#Stem factor. SF (ft-lbsab)
Overhauling stem factor. SFo (It-lbs/b)
Voltage at MeC. V, (Vots)
Cable resistance. R - - (ohms)
Thermal overload resistance, R,_ (ohms)
Nominal voltage. V_, (vols)
Motor type
Valve stom lead, led (Inches)
Pullout efficiency. np
Run efficdency. n,
Nominal motor sped (rpm). co,

Dilferential pressure. DP (pal)
Valve pressure at iksn open. Pe (psig)
Flow rate. 0._, (gprt)
Fluld density. p (ibs/t")
Ambient temperature (C)
Length of upstream piping. L_. (pipe diameters)

yes
no
yes
Yes
no
yes
yes
yes
Yes
yes
yes
yes
yes
no
yes
yes
yes
yes
yes
yes
ye-
yes

optional

yes
yes
yes
yes
Yes
no

1.125
1.500
t1.50

1.150
0.00%
t1.5O
3.899

0

42
63.33

0.711
250

0.00038

0.00303
104.0

0o332
0.0189

125
10 t-lb. 125 VOC

0.200
0.40
0.50

1,900

1234
1234

75
62.426

40
1

Not r" W-ruilr
100%
90% _

70% -

60% -

55% _

50% -

40% -

35% _
30% _
28% _
26% _

24% _
22% -

20% -

1e%
16% -

14% _
12% _
10% -

9% -

8% _

7% _
6% _
5% _

4% _
3% _
2% _
t% _
0% _

-0.0010%

-100% -

Calcufated Vs
System resistance. K.,.
Fully open stem thrust, Fo Qibs)
Nominal moto torque. , (MIbS)
Madmum motor torque (lt-1bs)
Maudrnum adjusted motor torque (It-lbs)
Minimum motor speed (rpm)
Minimum instantaneous actuator capability Qbs)
Minimum Instantaneous margin (lbs)

Maximumn allowable thrust at unwedging
Efficiency at minirun Instantaneous capability

yes
yes
yes
yes
yes
yes
yes
yes
no
yes

992.5
273
14.3
1.4
1.9

1528
28.906
25.926

0.383

Predicted Stroke Tme (Seconds): 11.52
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BWRO 0CMforA BateryMO& .4)V 2.0.xI%. Res^ls 2M1M02 2:338PM

~~1 1 t .- ~~- 1 7 -~ Y 7 . .-

Stroke I Poskltot
A""ug

moto
TIorque.

Motor
Cunaui Ymfca VlaeTmm"a Speed

mowo
Temp

4Q00

Instmit I nstant I InstantQ
TOrqu Cap I At Cap I nIftauI

CD
01
COJ
0O

'.0

A ....... ---------- L , , f----,.

0% I 0.00 I 3899 0.00 a
.I.-.=-- - .0.400 1.44 I 5.17 I 104.001 102 1 .8 I 1 52 8 I 0 .00a I 0 .0 0o I 4 0. 0 219 29.825 I 25.925 1 0

*- - . . - - - . - - - --I --4 - - t 1. t
108 i 0.415 1.3 1 5.05 1 04.001 102 1.8 I 1542 I - 0.00 -

3899 3899

3899

1* _ _ _ *... I ... . .. .. = .4 0.0
0.00

40.0
40.0

30.973 1 27.074 1 0
4 -�- I36.49

36A49
1096 1 0.415 1.39 I 5.05-1104.001 102 I 1.80 I 1542 I- 0.0-0
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Entergy 125V DC STATION BATTERY "A" SIZING & VOLTAGE DROP

JAF-CALC-ELEC-02609 Rev. 2

Appendix 9
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Computed by: A. Barton

Checked by: B. Marks
llz�Z

SIZING LEAD-ACID BATTERIES FOR STATIONARY APPLICATIONS Std 485-1997

Page: 1 of IProject 7ISBB4 (Min valtane 112-2V1. LOCA Date: S130102

Lowest Expected Minimum Cell
E*ctolytemp: 65F Voltage:1.87 Cell Mfg: GNB Cell Type: NCN Sized By: Brian Marks

(1) (2) (3) (4) (5) (6) (7)

Capacity at Required Section Size
T Min Rate (3) + (6A) = Positive

Change In Duration Time to End (6A) AmpslPos ( RT) Plates

Load Load of Period of Section or or
(3) x (6B) a Rated Amp

Hra

Period (amprs) (amperes) (minutes) (minutes) (6B) K Factor (KT) Pos Values Neg Values

Section 1 - First Period Only - It A2 is greater than Al, go to Section 2.
1 1A1 737.61 I-0 737.56 M 1 TM 1 1 631 1

Sec I Total 11.71

Section 2 - First Two Periods Only - n Ais greater thanA2,go toSetion 3.
1 IA1= 737.561A1O 737.56 M1- 1 -T M1+M2= 120 38 3 19.41 1

2 -As 441.05 IA2-Al= -296.51 M02- 119 IT=M2= 119 38S 7.80
Sec Sub Total 19.41 7.80

2 Total 11.61 7

Section 3 - First Three Periods Only - If A4 is greater than A3. go to Section 4. _ __ _

A1 A10= M1= ATM1+M2+M3=
2 1A2= TA2-A1 M2- ITM2+M3=
3 A3= IA3-A2= jM3= IT=M3=

Sec Sub Total
3 Total _

Section 4' - First Four Peri Only If AS is reater than A4 go to Section 5.

1 Al= IA1-0- M1= T=M1+ ... M4=

A2= A2-A1 M2= -TM2+M3+M4= _

3 A3= T-M3+M4__ __ _

4 A4= IA4-A3= IM4= lT=M4s
Sec Sub Total

4 Total

Section 5 First Five Periods Only If A6 is treater than AS, po to Section S.
1 Al- Al-0= WM1 T=Ml+. .. M5

2 I A2 = IA2-A1a M2= T=M2+... M5= ___

3 jA3= A3-A2= M3= TnM3+M4+MS=
4 A4= A4-A3= M4= TsM4+MS=
5 A5= AS-AM M5= TSM5-

Sec Sub Total
5 Total

Section 6 - First Six Periods Only - If A7 is greater than A6. go to Section 7.

1 Al= Ai-0= IM1= ITM1+.. .M6 |_|

2 A2= A2-A1 M2= TsM2+...M_=

3 A3= A3-A2- M3= TzM3+. . -M6- |_____II

4 A4- A4-A3= M4- IT-M4+M 1= 1 | _ |

5 A5= AS-A4= M5= T=M5+M6= _ _ _

6 A6= A6-A5- M6= T-M6- _ _ _ _

Sec Sub Total | _

6 Total I

Section 7 - First Seven Peiods Oniy - If A8 is greater than A7, go to Section 8.
I A1= A1-0- Ml- T-Ml+. M7W _ 1_I -

2 A2= A2-A1 M2= T=M2+.. .M7= | _ _ _

3 A3- A3-A2= M3= T=M3+.. .M7=
4 A4= A4-A3= M4= T=M4+...M7= _____

5 A5- AS-A4= M5= T=MS+M6+M7=
6 gA6= IA6A5= IM6= IT=M6+M7=
7 IA?= IA7-AB- |M7S |T-M7= I l

Sec Sub Totel | _ _ _

7 Total

Random Equipment Load Only (it Needed)
R j=AR-= IMR= ITMR=

(

Maximum Section Size (8) 11.71 + Random Section Size (9) a - Uncorrected Size - (us) (10)

US(I1) 11.71 xTempCorr(12) 1.08 xOesignMarg(13) 1.016 xAgingFactor(14) 1.25 =(15)

When the cell size (15) is greater than a standard cell size, the next larger cell is required.

Required cell size (16) 16 I (A) - ositive lates
(B) - Ampere Hours Therefore cell (17) NCN-33

Figure 3 - Cell sizing worksheet

11.71

16

is required

Appendix_9_ R2.xls 71 SB-I LOCAJ1
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Appendix 9
Page 2 of 2
Computed by: A. Barton
Checked by: B. Marks

SIZING LEAD-ACID BATTERIES FOR STATIONARY APPLICATIONS IEEE
Std 485-1997

Prmled 7ISB.1 fMmnvoIt~ane 111.6V-RBO Data: W0102 Page: I of I

Lowest Expected Minimum Coll
Electyte Tp: 60F Voltage:1.88 Cell Mfg: GNB Cell Type: NCI Sized By: Brian Marks

(" (2) (3) (4) (5) (6) (7)

Capacity at Required Section Size
T Min Rate (3) + (BA) * Positive

Change n Duration Time to End (6A) Amps/Pos (RT) Plates
Load Load of Period of Section or or

(3) x (68) * Rated Amp
Hrs

Period (amperes) (ampenes) (minutes) (minutes) (6B) K Factor (KT) Pos Values N Values
Section 1 - First Period Onl -f A2 is greater than Al go to Section 2.
1 A1 673.2 A14C 673.62 Ml- 1 T-Ml- 1 69 9.78

Sec I Total 9.76
Section 2 - First Two Periods Only - If A3 Is greater than A2 ao o Section 3.
1 IAI- 73.62 A1O- 673.62 IM1 1 TM1'M2- 60 | 4 12.47 |

2 IA- 489.77 IA-A1- -183.85 |M2- 59 TT-M2- 59 T 54 .3 -. 40

Sec Sub Total 12.47 -3.40

2 Total 9.07 -

Section 3 - First Three Perods Only - I A4 is greater than A3, go to Section 4.
1 IAl- 73.62 Al-- 673.62 MI- i T-Ml+M2+M3- 90 46 14.64 |
2 A2- 489.77 TA2 A- -16S3.S5 M2- 69 TM2+M3- 89 46 | | 4.00
3 IA3- 269.12 IA3-A2- .220.65 |M3- 30 IT-M3- 30 | 64 4.45

Sec Sub Total 14.54 1 7.44
3 Total 7.20 0

Section 4 - First Four Periods Onl v If AS is greater than A4 go to Section 5.
1 Al- 673.62 Al4- 673.62 Ml- I T-M1+. .. M4= 2381 26.5 25.42
2 A2- 489.77 A2-A1 -163.65 M2- 59 T M2+M3+M4- 2371 26.5 4.94
3 A3- 269.12 -A3A2- 220.65 M35 30 IT-M3+M4= 1781 31.8 -6.94
4 A4- 167.45 A4 -101.67 M4- 148 IT-M4- 148 36 .2.82

Se Sub Total 25.42 -16.70
4 Total 8.72

Section 5 - First Five Periods Only - If AS i reater than AS, go to Section 6.
I Al- 673.62 Al-1- 673.62 M1- I T-M1+... M5- 240 26.5 25.42

2 A2- 489.77 A2-A 1- -183.85 M2- 59 T-M2+...M5- 238 26.5 46.94
3 A3s 269.12 A3MA2 -220.l 3- - 30 T-M3+M4+M5-_ 180 31.8 *6.94
4 A4- 167.4 5 A4-A3- -101.67 M4s 148 T-M4+M5- 150 36 -2.82
5 A5- 223.61 A5 56.16 M5 s 2 T-M5- 2 69 0.61

*7 Sec Sub Total 26.23 -16.70
5 Total 9.53

Section 8 - First Six Periods Onl - If A7 s grater than A6. go to Section 7.
1 Al- Al-C- Ml TM1+. . .M6-

2 A2- A2-A M2- T-M2I.. .M7-
3 A3S A3-A2- M3= T-M3+.. .M6-
4 A4- A4-A3- M4- T-M4+M5+M6-
5 A5- A5-A4- M5" T-M5+MGM
6 A6- A8-A5- M6" T-M6-

Ser Sub Total
a Total

Section 7 -FirstSeven eidOnly -n Aisaretethan A7 gotoSertionS.

I { A1- I A14- . I M1- . T M1+..M7-

2 A2. A2-A1- . ..M2- . T-M2+..M7-

3 A3- A3 A2- M3- IT-M3+. . .M7-

4 A4- A4-A3- M4- IT-M4+. . M7 II

A5- A5,A4- M5- IT-M5+M6+M7- 1

6 A6- A6A5 M6- |T-M6+M7-|

7 A7- A7-A8= M7- TT-M7-
Sec Sub Total

7 Total
RadmEykl~entLoadly I

IMR- IT-MR- I I I I-

Maximum Section Size (8) 9.76 + Random Section Size (9) - a Uncorrected Size - (us) (10) 9.76
US(I1) 9.76 xTempCorr(12) 1.08 xDesignMarg(13) 1.22 x AgingFactor(14) 1.25 * (15) 16
When the cell aize (15) Is greater than a standard Cat size, the next larger cell Is required.
Required cell size (16) 16 (A) - Posive Plates I

(B) - Ampere Hours Therefore cell (17) NCN43 is required

Figure 3 - Cell sizing worksheet

Appendix_9_ R2.xls 71 SB- SBO
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As Found Contact ontactResistance Breaker Model t Breaker
( CB |R# (mOhms) Pos/Neg (mOhms) PoslNeg Number INotes Rating

71BCB-2A-AO3 90-01098-00| 8.1/6.7 5.36/5.35 THED126015 | 15

71BCB-2A-AO7 90-01101 -00 6.6/15 5.5/5.5 THED126015 1 15

71 BCB-2A-BO6 90-01106-00 7.14/7.7 5.75/5.35 THED126015 15

718CB-2B-AO3 93-04178-00 J14.5/7.1 ITHE 5 I Old 1 O5
Breaker

71 BCB-2B-AO3 93-04178-00 5.9/5.8 THED124015 | i5

71 BCB-2B-AO7 93-04179-00 9.4/46.3 6.0/5.7 | 15

71 BCB-2A-AO2 90-01.097-00 5.21/5.3 4.2/4.4 THED126025 25

71BCB-2A-AO5 90-01100-00 5.37/7.45 4.2/4.43 THED126025 25

71BCB-2B-AO2 93-04177-00 5.6/3.9 4.3/4.4 I 25

71BCB-2B-AO8 93-02406-00 | 12.3/6.14 4.45/4.33 25

7IBCB-2A-AO6 90-00760-00 22.17/14.51 2.92/3.55 THED126030 30

71BCB-2B-BO6 94-00290-00 7.5/6.4 3.4/2.2 1 40

1. .B-2B-AO5 92-04176-00 2.30/2.07 1.99/2.20 60

71BCB-2A-BO2 90-01102-00 2.84/5.00 1.0/1.0 THED126100 100

71BCB-2A-BO3 J 90-01103-00 3.03/7.58 1.0/1.0 THED126100 100

71BCB-2A-BO4 90-01104-00 2.27/2.68 0.76/0.75 THED126100 100

71BCB-2A-COI 90-01107-00 | 4.18/26.6 0.85/0.79 THED126100 100

71BCB-2A-DO1 90-01109-00 1.64/1.51 0.88/0.9 BrNeaker 100

71BCB-2B-BO2 94-00286-00 0.713/0.577 0.713/0.577 | New 100
_ _ _ _ _ I I _ _ Breaker

Ne 1
71 BCB-2B-BO3 94-06282-00 0.597/0.585 0.597/0.585 New 100

7IBCB-2B-BO4 94-00288-00 NO DATA NO DATA | 100

71 BCB-2B-CO2 93-02665-00 0.667/0.672 0.667/0.672 New 100
Breaker

71BCB-2A-DO2 90-01110-00 0.60/0.76 0.59/0.59 eaker 125

7IBCB-2B-AO6 94-00284-00 0.554/0.553 0.554/0.553 Breaker 125

3-2B-AO6 94-00284-01 0.64/0.56 |.55/0.57 RTS 125

brkrresistances.xls
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BCB V R# As Found Contact Resistance As Left Contact Resistance | Breaker Model Notes Breaker
(mOhms) Pos/Neg (mOhms) Pos/Neg Number I Rating

7IBCB-2B-BO5 94-00289-00 0.40/0.17 1 REPLACED BREAKER ! THFK | 200

New
71BCB-2B-BO5 95-00060-00 0.33/0.35 | 0.35/0.39 Breaker 200

71 BCB-2A-AO4 90-01099-00 0.3J0.47 0.27/0.29 (225A)0225
__________ _______________________________ ____________________ 225) ___________

71BCB-2A-B05 90-01105-00 1.74/1.5 1.0/1.0 THFK226F5) 225

71 BCB-2B-AO4 94-00283-00 0.95/0.56 0.28/0.19 225

I j New
71BCB-2B-DO2 93-02666-00 0.261/0.267 0.261/0.267 Breaker 250

T New
71BCB-2B-DO1 94-00292-00 0.261/0.272 0.261/0.272 j _ Bea 300

71BCB-2A-BO1 91-02545-00 0.2/0.15 0.182/0.17 THJK426400 1 400
7BC2BB I Ne

71BCB-2B-BO1 94-00285-00 0.121/0.131 0.121/0.131 N T 400
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _B re a k e r!ker

71BCB-2B-CO1 94-00291-00 0.131/0.151 0.131/0.151 New 400
BI . Brk 6 0

71BCB-2A-C03 !90-01108-00 |0.1/0.1 THKM826600A)0

brkrresistances.xls
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The following is a summary of the basis for the battery duty cycle for a LOOP/LOCA.

* Technical Specifications Bases Section 3.9.E reads as follows:

"125 v DC power is supplied from two plant batteries each sized to supply the required
equipment at design power following a loss-of-coolant accident with a concurrent loss of normal
and reserve power. Each battery is provided with a charger sized to maintain the battery in a fully
charged state while supplying normal operating loads."

* UFSAR Section 8.7.3 (Description) reads as follows:

"The batteries are sized to carry the loads shown in Figure 8.7-1 for 2 hours with the charging
source removed, based on a fully charged battery prior to the removal of the charger.
The loads fall into the following general categories:
1. Long-time control loads (such as control relay loads)
2. Short-time control loads in excess of the continuous control loads (such as breaker
tripping and closing operations)
3. Short-time power loads (such as motor-operated valve operations and emergency
lighting)*
4. Medium-time power loads (such as turbine-generator auxiliary motors)
5. Long-time power loads (such as engineered safeguard system equipment auxiliary
motors)
In general, the short-time control loads are less than 1 minute duration and occur at the start of the
2-hour period. The short-time power loads are of less than 2 minute duration and also occur at the
start of the period. The medium-time power loads are of approximately 30 minute duration and
occur during the first 30 minute portion of the period. The long-time power and control loads are
of approximately 2 hour duration which is the total length of the period.

*Emergency DC lighting is operational only from the time of loss of all AC power until
emergency AC power is available from the emergency diesel-generators."

The source of the basis for "sizing the batteries with charging source removed" is unclear. FSAR
Section 8.7.3 is the only documented requirement which prevents any credit for the redundant
safety related Battery Chargers being available following an EDG start. This licensing basis has
been incorporated into the load profile for calculating the 125vdc voltage drop to the loads. Not
taking credit for either battery charger is similar to assuming a common mode failure of safety
related equipment which is beyond regulatory requirements.

The licensing requirement for "concurrent Loss of Offsite Power" is provided in FSAR Section
16.6 "Conformance to AEC Design Criteria" which describes conformance to IOCFR50
Appendix "A". Our compliance to Appendix "A" is "to the extent possible consistent with the
state of design and construction at the time of issuance of these criteria" (UFSAR Section 16.6.1).
The construction permit was issued 5/20/70 and Appendix "A" was issued 5/21/71.

* IOCFR50 Appendix "A" criterion 35 (Emergency Core Cooling) reads as follows:

"A system to provide abundant emergency core cooling shall be provided. The system safety
function shall be to transfer heat from the reactor core following any loss of reactor coolant at a
rate such that (1) fuel and clad damage that could interfere with continued effective core cooling
is prevented and (2) clad metal-water reaction is limited to negligible to negligible amounts.
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Suitable redundancy in components and features, and suitable interconnections, leak
detection, isolation, and containment capabilities shall be provided to assure that for onsite
electric power system operation (assuming offsite power is not available) and for offsite electric
power system operation (assuming onsite power is not available) the safety system function can
be accomplished, assuming a single failure."

Conformance to criterion 35 is identified in Section 16.6.2.4 and reads as follows:

"The Emergency Core Cooling Systems (ECCS) are designed to prevent excessive fuel cladding
temperatures over the entire spectrum of postulated design basis Reactor Coolant System breaks.
Such capability is available concurrent with loss of all off-site power. The ECCS themselves are
designed to various levels of component redundancy to prevent a single active component failure,
in addition to the accident, from negating the required core cooling capability (Criterion 35)."

This criterion is satisfied (reference UFSAR table 16.64) by the following FSAR sections:

* FSAR Section 6.5 "ECCS Safety Evaluation"

(1) "Off-site power is assumed lost at the time of the accident and is not restored during the
period of interest."

And

(2) "One of the on-site emergency power sources fails and remains out of service during the
entire transient."

* FSAR Section 14.6.1.3.1 "Initial Conditions and Assumptions" (for Accidents) as follows:

"A complete loss of normal AC power occurs simultaneously with the pipe break. This additional
condition results in the longest delay time for the Emergency Core Cooling Systems to become
operational."

It is identified in FSAR sections 16.6.2.4 and 14.6.1.3.1 that "Loss of Offsite Power" is
considered to show that the ECCS systems are capable of "preventing excessive fuel cladding
temperatures over the full range of LOCAs" without the benefit of Offsite Power. This is
accomplished because it results in the longest time delay for initiating ECCS systems. In as much
as FSAR section 14.6.1.3.1 states that the loss of normal AC power occurs simultaneously with
the LOCA, the duty cycle calculation will conservatively assume the 115 KV undervoltage circuit
is initiated at the same time as the LOCA. The 345kV breakers will be assumed to trip at the
beginning of the duty cycle. This approach to "Loss of Offsite Power" is very conservative
because normally the battery chargers would be available up until the time the breakers are
opened. Additionally, any other electrical equipment functioning as a result of the LOCA is being
considered in the Duty Cycle. Because of the described licensing basis, the LOCA/LOOP duty
cycle does not take credit for a battery charger being available following EDG start.

Page 4 is a graphical analysis of the EDG starting sequence. There are specific points identified
for reaching 40RPM (0.32 seconds), 200RPM (1.75 seconds) and 400RPM (3.4 seconds).
Additionally, field flashing (3.6 seconds) and EDG output breaker closure (7.2 seconds) are
identified. This sequence was developed from primarily DER 96-0841 and ST-9C (1990 thru
1998 data) .Additionally, a review of test results from several performances of ST-9D, ST-9BA
and ST-9BB were utilized as supporting documentation. Using actual starting sequence is
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considered conservative because it "squeezes" the EDG starting loads into a shorter period of
time which is the most critical time period for voltage drop. Since the sizing calculation uses the
peak load for the first minute, this results in consistent (and conservative) results. Utilizing design
starting (i.e. 10 second) tends to stretch out the loads over a longer period of time where loading
may tend to not overlap which would be non conservative (not result in the highest current in the
first minute). Additionally, the design starting period of the EDGs is within 10 seconds. The
additional Amphours removed during the additional 2.8 seconds does not affect the resultant
battery voltage (using IEEE-485 methodology) or sizing of the battery during the most critical
period (i.e. first minute). The sizing in the first minute is based on the maximum current. The
amount of cumulative amphours during the first minute doesn't change the calculated voltage.
Therefore, the calculation conservatively utilizes the EDG actual starting sequence. It is possible
for the EDGs to have start times vary slightly from the above (slightly faster). From time to time
there may be slight variances in calculation data. Any variance is considered to be accounted for
(and bounded) by the aggregate conservatism and margin built into the calculation.

RCIC initiates on lo-lo water level at the beginning of the duty cycle. HPCI initiates on lo-lo
water level (or high drywell pressure) at the beginning of the duty cycle. EDGs also initiate at the
beginning of the duty cycle due to lo-lo-lo water level (or high drywell pressure).

HPCI and RCIC are trip on low steam pressure (75PSIG).

The scenario assumes a large break DBA LOCA. A DBA LOCA requires the closing the 4KV
switchgear breakers for LPCI and Core Spray pumps, initiation of ADS, and initiation and
tripping of RCIC/HPCI in the first minute of the duty cycle (while EDGs are loading on the Bus).
A small break LOCA may require the additional loading of a swapover of RCIC or HPCI from
CST to Torus (depending upon the size of the break) sometime into the duty cycle after EDGs
have loaded on to the bus (earliest swapover would be 18 minutes into the event per JAF-CALC-
HPCI-03010). There could also be an initiation at some time during the event of LPCI/CSP due to
high drywell pressure during a small break LOCA. However, It is more stressful on the battery to
require all of the loads during a DBA LOCA to initiate during the first minute (as in a DBA
LOCA) than to "stretch" the loading out over a 2 hour period (as in a small break LOCA).
Additionally, tripping of RCIC/HPCI is comparable loading to a CST to Torus swapover which
makes the total loading of DBA LOCA more severe (especially since it mostly occurs at
approximately the same time). Therefore, swapover of HPCI and RCIC from CST to Torus will
not be required (see also DER-97-01735).

As noted above FSAR section 14.6.1.3.1 states "A complete loss of normal AC power occurs
simultaneously with the pipe break. This additional condition results in the longest delay time for
the Emergency Core Cooling Systems to become operational." This statement is interpreted to
mean that the incoming 11 5Kv power is lost and there is no onsite power.

The 115Kv power is lost for an unknown reason except that there is no voltage available.
Therefore, the 115KV undervoltage is sensed by the station undervoltage trip circuit IZLCN05
which prevents all of the reserve power feeds to each switchgear from closing (after a 3 second
time delay).

Since normal AC power is lost simultaneously with the LOCA a turbine trip would be anticipated
due to loss of EHC pressure, loss of condenser vacuum, loss of Stator Water cooling or due to a
Generator Reverse Power Trip (this causes a turbine customer trip). If the turbine tripped first on
EHC pressure, condenser vacuum or stator cooling, the generator would subsequently trip on
anti-motoring (IUPRN06) because the turbine trip would close all turbine valves (except bypass).
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If the generator tripped first on reverse power (1UPRN07), the turbine would subsequently trip on
a customer trip. In any case you would have a turbine and generator trip. Either sequence of
tripping is the same loading and output circuits actuate the same 125VDC Circuits. Typically,
these actions all occur randomly within the first minute of a reactor SCRAM. This is consistent
with several post trip evaluations reviewed (PTE-1/19/90, PTE-10/19/90, PTE-12/l 2/90. PTE-93-
001, PTE-95-001, PTE-97-001, and PTE-98-002).

As a result of either circuit IUPRN07 or IUPRN06 the Main Generator Exciter Breaker, 71-
10102, 71-10302, 71-10042, and 71-10052 will trip. Additionally, the 10042 and 10052
mechanical backup trip initiating relays 71-62Z2/94B2-1YLIN14 and 71-62Z2/94B2-lYLINI I
will pickup but will time out before the backup trips. The initiating relay is the "62Z2" portion of
these relays which are HGA type relays. These relays have at least a 2 cycle pickup (measured by
testing). The tripping of the 10042 and 10052 breakers is 2 cycles. Therefore. relays 71-
62Z2/94B2-lYLIN14 and 71-62Z2/94B2-IYLINI I deenergize thru 50BF2/5OBFN2 prior to
initiating the backup trip circuit.

Based on the above batteries are sized to carry all 125VDC loads during a LOCA with concurrent
Loss of Offsite Power and with charging source removed for 2 hours.
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Station Black Out (SBO) is defined in Regulatory Guide 1.155, NUMARC 87-00 and the FSAR
Section 8.11. The unit enters the event from normal plant operation as defined in 2.1. In
accordance with FSAR Section 8.11 the SBO occurs simultaneously with a turbine trip. The
duration of the SBO is 4 hours. No operator action is credited for the first 30 minutes into the
event.

The Station Batteries are required to power applicable loads to achieve safe shutdown for 4 hours
when neither offsite nor onsite emergency power is available (UFSAR Section 8.11.3.2)

Battery load conservation is achieved through the implementation of load shedding per procedure
AOP-49 "Station Blackout". Operator actions to shed battery loads which are required to
commence within 30 minutes are assumed to be completed within 60 minutes. Since the actions
are simple (i.e. opening lighting panel breakers and turning off pumps), it is reasonable to expect
that this will occur before 60 minutes into the SBO scenario. This has been reviewed with
Operations and they concur that this is a valid statement. This assumption is conservative and
appropriate and does not need further verification.

The EDGs receive a start signal at the 2.5 second point of the duty cycle as a result of bus
undervoltage. To remain within the bounds of the SBO scenario the EDG is assumed to fail to
start following field flashing. At the end of the SBO scenario, power is restored by a successful
start of an EDG. The battery duty cycle includes an unsuccessful start attempt of the EDG pair at
thd beginning of the SBO event and a successful single EDG start during the last minute of the
event. This is consistent with AOP-49 and NRC Safety Evaluation (and supplement) dated
10/13/91 and 6/9/92.

Restoration of power (after 4 hours) from the 115 kV system to the 10500 bus requires the
reclosure of breaker# 10012 and the 4 kV from RSS T3, "through" 10300 to the 10500 bus. This
represents an approximate load of 24 amps for less than two cycles. The requirement for
restoring the 115 kV system and the start of the EDGs are mutually exclusive. The load imposed
on the Station Battery, to start the EDGs, is higher than that required to restore the 115 kV
system. The load required to start one EDG has been included in the profile.

Operation of RCIC will be manually operated to maintain Reactor Water level within the desired
range (OP-19) per AOP-49. AOP-49 indicates that RCIC should be used preferentially over HPCI
because RCIC is less likely to cycle on and off due to rector water level. Although not
specifically stated in OP-19, RCIC flow controller 13FIC-91 would be utilized to maintain water
level possibly in conjunction with 13MOV-30 and therefore, continuous operation of RCIC. By
utilizing this method of level control it is not anticipated that RCIC will require cycling. This is
consistent with conversations with Operations Training.

The 9/16/96 plant scram included a simultaneous opening of the generator output breakers
(71PCB-10042 & 71PCB-10052), turbine trip, generator trip, and residual (slow) transfer. FSAR
section 8.11.1 states: "Off-site power is assumed to be lost concurrently with a main turbine trip
and unavailability of on-site emergency AC power". During the 9/16/96 event the first 3 seconds
simulates an SBO event (residual transfer duration). The only loads that are automatically
restored after a residual transfer is the 10500 and 10600 busses (safety related busses). All of the
non essential loads were lost. The plant scrammed within 0.1 seconds of the turbine trip due to
TCV fast closure and TSV closure. HPCI initiation (Rx Lo-Lo) occurred 10 seconds after the
initiating event due to collapsing of the voids caused by the scram, loss of power to the
condensate & condensate booster pumps, and almost immediate loss of feedwater. During an
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actual SBO this should take slightly longer because the MSIV's would go closed earlier due to
loss of AC power to the RPS MG sets. The RPS MG set has a flywheel, which, by design, holds
the voltage to'within 5% for 2 seconds. Within seconds of an SBO the RPS bus would deenergize
causing the MSIV's to close. This would eliminate further reduction of reactor level due to steam
flow and no makeup (i.e. takes longer to reach Lo-Lo). The MSIV's during the 9/16/96 weren't
closed until 8 minutes into the event (turbine bypass valves closed after 29 seconds). Therefore,
conservatively we will assume that HPCI and RCIC initiation will occur at 10 seconds after the
initiation of the event. Additionally, it can be seen that an SBO with concurrent turbine trip will
also initiate a scram concurrently due to TSV closure. The sequence of events log and the PTE
96-002 narrative was used for this analysis.

Additionally, based on PTE-96-002 (turbine trip w/momentary loss of all AC) one SRV is
assumed to lift (electrically) at 3 seconds into the event. In the 9/16/96 event only the "G" SRV
lifted. However, conservatively we will assume that "K" and "L" SRVs lift for additional loading.
These two have the lowest electric lift setpoint at 1 135PSIG level (group 1). These valves are
only assumed to lift on the "A" Station Battery. To lift on the "B" Station Battery would require
an additional single failure which is not required by SBO rules (NUMARC 87-00 section 2.4.1
(4)).
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Charger Output Charger Output i
(at charger) Charger Voltage. (09-8)

WR# Date 71SB-1 | 71SB-2 71SB-1 71SB-2 7iSB-1 j 7ISB-2 Comments

96-00890-00 6/20/1996 30 j 30 129.5 I 129.87 30 2 25
96-00893-00 6/27/1996 32 25 129 129 30 1 25 i
96-00896-00 7/3/1996 30 30 129.4 129.8 30 25
96-00899-00 7/11/1996 30 30 129.4 129.8 30 i 30
96-00902-00 7/18/1996 30 1 30 129.4 i 129.7 31 1 25
96-00905-00 7/25/1996 30 1 30 129.5 1 129.6 30 29
96-00908-001 8/1/1996 35 30 129.3 i 129.7 30 25 _

96-00911-OOI 8/8/1996 30 30 129.7 I 130 30 ! 25 !-
96-00914-001 8/15/1996 35 30 129.5 T 129.8 30 ! 25
96-00917-00 8/22/1996 35 30 129.5 129.8 30 i 25
96-00920-00 8129/1996 35 30 129.5 130 30 30
96-00923-00 9/5/1996 35 30 129.48 129.85 30 1 25 1
00-00926-00 9/12/1996 35 30 129.4 129.8 30 1 25 i

00-00929-00 9/19/1996 140 30 129.3 1 129.5 140 28 Outager
00-00932-00 9/26/1996 30 I 35 129.4 1 129.3 30 i 25
96-00935-001 10/3/1996 30 1 30 129 130 30 25 _

96-00938001 10/10/1996 35 30 129.3 129.6 30 1 25 I
96-00941-00 10/17/1996 30 1 30 129.4 129.6 30 1 25 !
96-00944-00! 10/24/1996 30 30 129.3 129.6 30 1 25
96-00947-00 10/31/1996 20 1 25 129.4 129.9 20 i 20 _

96-00950-00 11/7/1996 25 | 25 132.1 i 129.8 0 | 0 Takentofloatfor
readings; SB-
removed @ 1012 hrs,
returned @ 1020 hrs

96-00953-00 11/14/1996 25 Nil 132.2 Nil 20 Nil 'On Equalized"; did
not mesaure SB-2

96-00956-00 11/21/1996 30 20 131 132 _ _

96-00959-00 11/28/1996 32 30 131 131.9 r
96-00962-00 12/511996 35 30 131 132 I
96-00965-00 12/12/1996 30 30 131 132
96-00968-00 12/19/1996 32 30 131 131.9 _ I
96-00971-00 12/26/1996 32 28 131 132
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Ch e C charger) Charger Voltage. Charger Output
(at_ _c h a rgO u t p u C h r g r O u p u _ _ _ _ _ _ _

WR# Date 7ISB-1 r 71SB-2 71SB-1 | 71SB-2 71SB-1 i 71SB-2 Comments

96-00974-00 1/211997 30 29 131 132 1 !
96-04332-00 1/9/1997 30 30 132.5 132 1 _

96-05390-00 1/16/1997 35 30 132.3 132 I I
96-05395-00 1123/1997 30 1 25 132.3 131.9 I _ !
96-05400-00 1/30/1997 35 30 132.1 131.9 l ;
96-05405-001 2/6/1997 30 1 30 132.3 132 I i
96-05410-00 2/13/1997 30 30 132.1 131.7 i
96-05416-oo0 2/20/1997 30 30 132 131.9 i
96-05471-001 2127/1997 32 29 132.5 132 I _

96-05483-00 3/6/1997 33 29 132.2 132 _ _

96-05488-00 3/13/1997 30 29 132 132 _ I
96-06136-00 3120/1997 35 28 131.27 131.88
96-06863-00 3/27/1997 35 30 132.4 ' 131.9
96-06869-001 4/3/1997 30 25 131.8 | 131.6
96-06874-00 4/10/1997 30 30 132.2 132 _
96-06879-00 4/17/1997 30 30 132.15 j 131.88 ! !
96-06884-00 4/24/1997 30 30 132 1 131.5 i !
96-06899-001 5/1/1997 30 130 132 1 132 _ I
96-06906-00 5/8/1997 35 30 132.3 132 i i
96-06924-00 5/15/1997 15 15 132.3 132 I I
97-01414-00 5/22/1997 32 30 132 131.9
97-01421-00o 512911997 32 30 132.2 - 132 i
97-01426-00! 6/5/1997 30 j 30 132.1 132-- I
97-01431-001 6/12/1997 31 29 132 132 _ !
97-01436-00 6/19/1997 30 1 30 132.2 I 131.9 I I
97-01441-00i 6/26/1997 30 ] 22 132 1 131.8
97-01447-00 7/3/1997 35 1 25 132.5 132 I _

97-01499-00 7/10/1997 30 23 132 131.5 i
97-01506-00 7/17/1997 35 3 132.5 1 132 - _ _

97-01636-001 7124/1997 35 30 132.3 ! 132 _
97-31643-00 7/31/1997 32 30 132.3 131-9
97-01649-00 8/7/1997 30 25 132 132 _

97-01655-00 8/14/1997 30 25 132 132 _
97-01661-00 8/21/1997 30.5 25 132.2 131.9
97-01667-00 8/28/1997 30 30 132 132
97-1673-00 9/4/1997 32 25 132 131.8
97-01679-00 9111/1997 30 28 132 132
97-03059-00 9/18/1997 32 25 132.17 131.9
97-03065-00 9/125/1997 32 25 132 131.7 _

97-03071-00 10/2/1997 35 25 132.17 131.7 I
97-03078-00 10/9/1997 3 28 133 131.8 _ 1
97-03084-00 10/16/1997 35 25 132.3 131.8 I I
97-03090-001 10/23/1997 35 30 132.28 j 131.92 _ _

97-03096-001 10/30/1997 30 25 132.3 1 131.9 I I
97-04336-001 11/6/1997 30 25 132.2 131.8 _ _ _

97-05634-00 11/13/1997 30 12.5 132.3 132 I I
97-05640-00 11/20/1997 130 32 132.17 | 131.89 _ DC UPS Drive On

97-05646 11/27/1997 * 0 * * No Fiche I
97-05656 12/4/1997 32 i 30 132.4 j 131.8 i i
97-05662 12/11/1997 32 25 132.4 131.92 i
97-05669 12/18/1997 35 28 132.5 131.8 _

97-06626 12/23/1997 32 25 132.5 I 131.9 I !
97-06633 12/30/1997 35 27 132.3 i 132.1

Page 2 of 5
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_____Charger Output ICharger Voltage. (094)e Output____

| (atcharger) (09-8)

WR# Date |715-1f715B-2 71SB-1 I 71SB-2 |7ISB-1 I 71SB-2 Comments

97-06645 1/7/1998 32 30 132.1 131.7 I
97-06651 1/15/1998 * ! 1 1 Incomplete Report
97-06657 1/22/1998 30 30 132.5 j 132.7
97-06664 1/29/1998 32 30 132.5 132.7 1
97-08766 2/5/1998 30 j 25 132.5 132.08 !
97-08877 1 2/12/1998 35 ] 25 132.5 132.3
97-08886 1 2/19/1998 35 30 132.5 132.7
97-08892 2/26/1998 15 9 132.4 1 132.7
97-09348 3/5/1998 30 25 132.3 132.7 ! _ _

97-09354 3/12/1998 32 25 132.4 t 133 _ i
98-00020 F 3/19/1998 30 29 132.3 132.5 i

98-00637 3/26/1998 35 ! 30 132.5 ! 132.6 i

98-00638 T 4/2/1998 35 j 30 132.4 ! 132.7
98-006401 4/9/1998 30 28 132.5 132.6 1 _

98-00642 1 4/16/1998 30 30 132.4 132.5 i
98-00643 ! 4/23/1998 32 30 132.4 ! 132.5 i
98-00644 4/30/1998 35 1 30 132.5 j 132.7 !
98-00645 5/7/1998 35 I 30 132.2 ! 132.6 i i
98-006+46 ! 5/14/1998 31 ! 26 132.3 1 132.5 _ I
98-00647 5/21/1998 33 [ 28 132 ! 132.4 I !
98-00648 1 5/28/1998 30 30 132.2 ! 132.7 i !
98-00649 1 6/4/1998 30 ! 30 132 1 132.6 i _

98-00668 6/11/1998 35 ! 30 132.3 132.7 _ -_

98-00674 6/18/1998 35 30 132.35 j 132.76 _ 1
98-00680 6/25/1998 17 15 132 ! 132.6 I __ i
98-00691 T 7/2/1998 17 27 132.1 j 132.5 i _ _

98-00745 I 7/9/1998 35 J 30 132.2 132.6 -I - T
98-01280 7/16/1998 35 33 132.4 132.9 _ _

98-1306 1 7t23/1998 30 30 132.2 1 132.8 _ !
98-01314 7/30/1998 35 30 132.4 132.9
98-01327 8/6/1998 32 30 132 j 132.8 _

98-02133 8113/1998 31 29 132.4 132.6 I
98-02139 8/20/1998 35 30 132.4 132.7 - _ _ _

98-02145 8t27/1998 30 30 132.5 132.7
98-02155 9/3/1998 32 30 132.3 132.7 i_ i
98-02160 9/10/1998 30 30 132.24 132.86 ! I
98-02169 9/17/1998 40 30 132.4 132.7
98-02177 9/24/1998 35 28 132.3 132.6
98-02183 10/1/1998 34 28 132.5 132.7
98-02199 10/8/1998 35 30 132.5 132.2
98-02206 10/15/1998 32 30 132.5 132.3 _

98-2215 10/22/1998 30 20 132 132 -_

98-02220 10/29/1998 50 55 132.48 130 Outage !
98-02228 11/5/1998 20 15 132.6 T 134.2 _ Outage I
98-02234 11/12/1998 110 s 18 132.4 T 132.4 Outage T
98-02241 11/19/1998 18 18 132.8 132.7 Outage
98-02247 J 11/26/1998 20 40 132.2 `132.9 Outage I
98-02254 12/3/1998 30 [ 25 131.9 132.8 1

_ _ _ _ I _ _ _ _ _

98-02260 12/10/1998 32 26 132 132 I
9802267 1 12/17/1998 30 30 133 132 -
98-02273 12/23/1998 30 24 132.9 131.5
98-02285 12/30/1998 30 1 25 132.9 1 132.9 I !

Page 3 of 5
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C ____ harger Output Charger Voltage Cha(rgerOutput_j (at charger) * -9f f i
WR# I Date 71SB-1 71SB-2 | 71SB-1 1 71SB-2 71SB-1 7ISB-2 Comments

_ __ __

98-05653 M 1/11999 30 20 131.8 132
98-05659 1/14/1999 30 25 132 132 I
98-05665 1/21/1999 30 25 131.81 132 i i_-
98-05671 1/28/1999 30 25 131.8 132 _ I
98-05696 2/4/1999 30 25 132.63 132.06 I
98-05702 2/111999 30 22 132.7 1 131.9 _ i
98-06296 1 218/1999 30 25 133 132.1 _ i
98-06302 225/1999 30 20- 132.8 132.06 I
98-06308 3/4/1999 30 ' 25 133 ! 132
98-06314 3/11/1999 30 20 133 132.1 i !
99-00268 3/18/1999 30 30 133 132 _ !
99-00274 3/25/1999 30 20 133 i 132 i I
99-00280 4/111999 31 20 133 132.6 !--
99-00286 4/811999 30 1 25 132 131
99-00292 I 4/15/1999 31 25 132.3 1 132 _ i
99-00299 4/22/1999 30 ! 10 132.2 1 132 i i
99-00305 ! 4/29/1999 31 25 132.1 j 131.9 i

99-00311 [ 5/6/1999 30 30 132.2 132.16 i !
99-00317 j 5/13/1999 30 25 132.2 1 131.9 _ _

99-00323 5120/1999 30 25 132.19 131.92 I
99-00336 5/27/1999 30 20 132.2 ! 131.9 i

99-00341 j 6/3/1999 30 20 132 ! 131 _ _ _

99-00349 T 6/10/1999 30 25 132.2 132 I !
99-00355 I 6/17/1999 30 25 132 132 _ I
99-00361 6124/1999 30 22 132.3 j 132.1 _ i
99 00367 7/1/1999 30 25 132.2 132.2 _ i
99-00373 -7/8/1999 30 T 16 132.2 r132.2 T - _

99-00379 I 7/15/1999 6 35 132.4 132.4 Outage
99-00385 712/21999 30 25 132.1 ! 132.2 _ i
99-00396 7129(1999 30 30 132.17 I 132.23 !
99-00402 8/5/1999 30 25 132.05 ! 132.14
99-00408 8/12/1999 30 25 132 1 132.1 i !
99-00426 8/19/1999 30 20 1-32 i 132 r
99-00432 8/26/1999 30 25 132.02 132.18 i _ i
99-00438 j /2g1999 30 25 132 [ 132 _ i-

99-00444 9/9/1999 30 25 132.1 132.2 L

99-00450 9/16/1999 30 22 131.97 132.12 I
99-00456 9/23/1999 80 22 132.1 132.2 I
99-00473 9/30/1999 30 20 131.9 132 _ _

99-00479 10/7/1999 30 20 132.1 131.8 I _

99-00485 10/11/1999 30 20 132 132 _ I
99-00491 10/21/1999 32 25 132.1 132.3 i _

99-00500 10/28/1999 30 30 132 132 _ _

99-00506 11/4/1999 30 25 131.8 131.9 I _ I
99-00512 11/10/1999 30 28 132 T 132.1 r _

99-00518 11/18/1999 30 20 132 T 132 _ _

99-03624 11/24/1999 30 25 131.9 ! 132.3 i

99-03650 12/2V1999 30 22 131.8 132.1 I !
99-03658 12/9/1999 35 30 131.98 133 _ __--_ i
99-03665 12/16/1999 40 25 131.76 133 i I

99-03671 12/22/1999 40 25 131.7 132.9 _

99-03677 12/29/1999 38 F 25 131.9 1 132.9 i

Page 4 of 5
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Charger Output Charger Voltage Charger Output |j (at charger) ag9e.

WR # Date 71SB-1 | 71SB-2 71SB-1 71SB-2 71SB-1 71SB-2 Comments

99-03683 116Q2000 40 1 25 131.9 J 133 ,
99-03689 1/13/2000 40 30 131.8 132.9 !
99-04124 1/20/2000 30 30 131.8 132.8 i
99-04739 12712000 35 25 131.7 132.9 _

99-04754 2/312000 30 25 131.7 133 ,
99-04760 2/102000 30 25 132 1 33.1
99-04766 2/1712000 30 30 132 1 132.97 _ i
99-04772 2/2412000 30 25 132 1 133 I _

99-04784 | 3(2/2000 30 25 131.8 132.8
99-04969 j 3/912000 30 25 131.6 132.8
99-09008 3/1612000 30 25 131.8 132.8
99-09015 312312000 30 25 131.6 132 _ _

99-10370 3/30/2000 30 25 131.7 1 32.9
99-11123 4/6/2000 15 25 131.95 133 _ i

99-11130 4/1312000 30 25 132 t 132.9 I
99-1 1_136 4/20/2000 40 25 132.02 F 132.8
99-11145 412712000 28 28 131.9 [ 132.8 i i
99-11239 5/4t2000 28 25 131.8 j 133 i _

99-11245 5/1112000 28 25 131.8 133
99-11251 5(18(2000 30 30 131.65 ! 133 _

99-11260* 5/25/2000 30 25 131.9 1 133.3 I i
99-11437 6/112000 28 25 132 j 132.7 _ _

99-11529 6/8/2000 30 25 131.76 1 132.46 I
99-11535 6/15/2000 30 1 25 132 132

Page 5 of 5
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Short-circuit Characteristics of D-c Motors
and Generators
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INTRODUCTION
Short-circuit currents in direct-current systems are

acquiring increased importance as the total capacity
of the machines connected to a single bus continues
to increase. It is not unusual for 15,000 kw of genera-
tion and a similar or greater amount of load to be con-
nected to one bus at 600 volts. Likewise, at 250 volts,
concentrations of several thousand kilowatts of source
capacity and a like amount of load on one bus are not
uncommon.

The magnitude of the short-circuit current avail-
able from such concentrations of power is often not
fully appreciated. The data in this section is presented
to provide fundamental information on the short.
circuit characteristics of direct-current motors and
generators. Knowledge of these characteristics should
permit a better appreciation of the short-circuit cur-
rents which can occur in d-c systems.

Motors and generators are probably the most corn-
mon source of short-circuit current. There has been a
considerable amount of investigation on the subject
of their behavior under short-circuit conditions and
the result is a well-defined method of determining the
current for a solid short circuit at the terminals of the
machine.

COMPLETE EXPRESSION FOR SHORT-CIR-
CUIT CURRENT

A complete expression for the short-circuit current
is

e. e,-¢,trug - r'd-Art1' r~r' +e ue i, s(1)
rd rd rd r

i., per-unit current
e. a interpal emf prior to short circuit (per-unit)
rd - steady-stte effective resistance of machine

(per unit)
r,- -transient -eectivc resistance of machine (per.

unit)
a- -armature circuit decrement factor
at -field circuit decrement factor

This eCPrW~i= can be rewitten as follows:

2-a-e -r- (I -- t) t _-Aft) (2)

The decrement factors for the two parts of equation
(2) are so different that the two parts can be con-
sidered independently.

The first part of equation (2) haa a time constant
which is d d by the armature circuit character-
istics. This time constant is relatively short and con-
trols the build-up and peak magnitude of the short-
circuit current The time constant for the second part
of equation (2) is determined by the shunt field
characteristics and is relatively long. It controls the
decay of the current from its peak value.

me. ..t

Peak Short-circuit Current from Complete
Expression

The maximum short-circuit current is given by the
expression

.. em

r -d (3)
where i. is the per-unit peak short-circuit current.

Rate of Rise of Short-circuit Current from
Complete Expression

The initial and maximum rate of rise of the short-
circuit current is determined by taking the derivative
of equation (1). Thus.

di./dt - (4)

where di./dt-rate-of-change of current in per-unit
amperes per second. The other parts of the derivative
of equation (1) are negligible.

Effect of Saturation
Considering only the foregoing four equations, it

would appear to be a simple matter to calculate and
construct a curve of the short-circuit current from
a motor or generator. Indeed. it would be easy to do
this if all the terms in equation (1) remained constant
during the short circuit. The two decrement factors.
however, are affected by magnetic saturation and do
not remain constant. This fact makes it a long and
laborious task to calculate the curve of short-circuit
current versus time.

The effect of saturation on the armature circuit
decrement factor is to cause the factor to increase
as the machine saturates. As a result, the short-
circuit current rises at a faster rate than it would
if saturation did not occur. The exact magnitude of
the change in the decrement factor is not a matter of
agreement among the investigators of this subject.
Approximate values suggested for the armature circuit
decremnt factor under saturated conditions vary
from 1.5 to 3.0 times the unsaturated value. To be
conservative a value of 3.0 has been recommended.
These two values for the armature circuit decrement
factor, the saturated and unsaturated values, repre-
sent the factor at the initiation of the fault and at the
time maximum current is reached. Between these two
limits, the decrement factor is changing from one
value to the other value and the change for any
desired time interval would have to be estimated.

APPROXIMATE CURVE OF SHORT-CIRCUIT
CURRENT VS. TIME

The difficulty involved in calculating the curve of
short-circuit current versus time by use of the com-
plete expression, equation (1), has led investigators
to develop a good approximate method.

Analysis of oscillographs of actual short-circuit cur-
rents indicates that the currnt-time curve i a straight

Short-ckab ChomrtdrWha
of D- e 1 M olori M
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Short-circuit Characteristics of D-c Motors
and Generators

line from the initiation of the fault until the current
reaches two-thirds of its maximum value. The rate of
rise of the current during this period has been found to
remain constant at a value equal to the initial, maxi-
mum rate determined by equation (4)

~1 ,2COUIVALENT CtuCUlt

SofIV"LENT CiRCUly

Thus, to determine the magnitude of point c, Fig. 1,
it is necessary to know the values to be used for I.,
en, and rd.

The term e, is normally considered to equal 0.97
for motors and 1.03 for generators. The term r,, per.
unit transient effective armature circuit resistance,
can be determined from Fig. 2 to 10, inclusive, in
which the per-unit resistance is plotted against the
product of horsepower times base speed or kilowatts
times base speed.

In the usual case the results will be sufficiently
accurate if e. is taken to be equal to unity. Thus,

Maximum short-circuit - machine rated current
current per unit transient effec.

tive resistance
I.

We *1~
(6)

I(he4f I1d4rSOS
Fly. 1. Typical e3.erl-efrcult dmaqcterdstic of d-e inmeter er gonoreor

Rat- of Rise of Current for Approximate
Curve

The initial rate of rise of the short-circuit current
is given by equation (4) as

di./dt -a ES4 v& (4)
This expression can be written in a more readily usable
form by noting that

(rf
C. (7

C. . 2rPNt I.
2X6 V (8)

After the current has reached a magnitude ap-
proximately equal to two-thirds of the peak current,
the current-time curve will become an exponential
type of curve and can be closely approximated.

The approximate short-circuit caracteristic of the
machine, Fig. 1, can be drawn then by determining
two factors:

1. Iitialrateofriseofcurrent, equation(4)or(11)
2. Peak short-circuit current. equation (3) or (6)

The section of the curve, Fig. 1, between points a
and b is determined by the initial rate of rise of the
short-circuit current. Point b is the point at which the
current magnitude is equal to two-thirds of Its -ai-
mum value. Point c is the peak short-circuit current as
determined by equation (3) or (6). The section of the
curve b-c-d is drawn to represent an exponential type
of curve wnth the section b-c beig an exponential
approaching r. and the section cd being an exponen-
tial approaching the reduced steady-state fault cur-
rent level.

Peak Current for Approximat Curve
The peak short-circuit current is given in equation

(3) as
i. -He per-unit ampers (3)

This can be rewritten and expressed in terms of
amperes as

I;_ ui amperes

Where: I;-Peak short-circuit current in amperes
I. - Rated machine current in amperes

and
PNI
2X60 (9)

'I I~ U-. ON 0

:. 113v mm1

C= o.1 so.
top" x No,*

(Ahete 112V123

to Poo

P.1. face winding me

Loadnig Continuouus
Ventilation O13.
Speed conollot
Volt, rated 230-250
Field winding Shunt or ow~mpund wound

fig. 2L Truastan reesisace of am 1We g1rul In pW-unit Vs HPN
Of 11"whino
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GE Motor 31P-7A(M) Inrush Current

Starter resistor 0-1 sec = 0.54 ohm
125 VDC FLA=58 Amp NEMA Enclosure TEFC 7.5 H. P 3500 RPM
H.P * Speed = 7.5 * 3500 =26250 HPN 26,250 HPN / 100,000 =0.2625
From curve (Fig. 4) per unit transient effective resistance = 0.15 pu
Maximum short - circuit current = 58 Amp / 0.15 pu =386 Amp
Equivalent motor resistance = 125 VDC / 386Amp = 0.32 ohm
Total inrush current that include starter resistance 0.54 ohm (Ref. drawing. 1.11-257)
125 VDC / (0.54 ohm +0.32 ohm) = 145 Amp
The results of this calculation is consistent with test data fromTIL-914 (141Amp @ 125VDC). The duration of the
inrush is 1.7 seconds per TIL-914. However, for conservatism, we will use 2 seconds.

eI~ IJIL . i
0.I.

(Photo 112VC9)

Pole fac, wind
Temp. rhse
Loading

Speed
Vath6 rated
Reid Vwidig

Dic Motwr
NO
40 C
Contnuwous
Open
Consant
115
Shunt or coWod woun

Fig. 4. TrensWent msisteswe ef ermtweur cireit In pwaunft vs HPKi
of Mackine

37P-7A Motor Per Unit Transient Effective Resistance
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GE Motor 94P-13(M) Inrush Current

20 VDC FLA= 71 Amp NEMA Enclosure TEFC 10 H. P 175U RPM
H.P * Speed = 10 * 1750 =17500 HPN 17,500 / 100,000 =0.175
From curve (Fig. 4) per unit transient effective resistance = 0.16 pu
Maximum short - circuit current = 71 / 0.16 = 444 Amp
Equivalent motor resistance = 120 VDC/444Amp =0.27 ohm
Total starting resistance in first step is .0.64ohms (0.42 + 0.22) per drawing 1.11-257. After 2 seconds the 0.42ohm
resistor is shorted out for the second step. The remaining resistance for the second step is 0.22 ohms and is shorted out
after 1 second (total of 3 seconds for starter resistances)
From 0 to 2 seconds the inrush current is 125 V DC / (0.64 ohm + 0.27ohm) =137.3Amp
Since counter EMF has developed after 2 seconds the equivalent motor resistance would be much greater than the
calculated 0.27ohms and this methodology is not appropriate for the third second. In any case, 250% of FLA
(1 77.5AMPS) is considerably higher than the calculated value and, therefore, is considered conservative and
appropriate for this calculation. Although TIL-914 did not test this motor, the inrush durations last approximately 0.5 to
1 second longer than the timers for similar motors. Therefore, this calculation will use 4 seconds as the duration of the
inrush (i.e. 3 seconds total timing circuit plus 1 second for margin).

I.: .I _ I !||||,gCI a gi . ' 1 i f'
7 **..& liiW, A

0.16 ..in.J Urn
urn

I. toU.
V "n Xto'
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Field winding
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Shunt or compound wound

fig. 4. Transt.m resisoomm ef urmeiw drevit in pereonit vs HMP
of atGAISO

94P-13(M) Motor Per Unit Transient Effective Resistance
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GE Motor 02-184P-3A(M) Inrush Current

carter resistor - none
125 VDC FLA=7.45Amp NEMA Enclosure TENV
H.P * Speed 1*1750=1750HPN 1750/ 100,000=0.0175
From curve (Fig. 4) per unit transient effective resistance = 0.27 pu
Maximum short - circuit current = 7.44 Amp / 0.27 pu = 27.5 Amp
Inrush current = 27.5 Amp

I H.P 1750RPM

I

I
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GE Motor 13P-3A(M) Inrush Current

*,tarter resistor 0-1 sec = 1.6 ohm
125 VDC FLA=23 Amp NEMA Enclosure DPFG 3 H. P. 1900 RPM
H.P * Speed = 3*1900 = 5700 HPN 5700 / 100,000 =0.057
From curve (Fig. 4) per unit transient effective resistance = 0.183 pu
Maximum short - circuit current = 23 Amp / 0.183 pu = 126 Amp
Equivalent motor resistance = 125 VDC / 126 Amp = 0.99 ohm
Total inrush current that include starter resistance 125 VDC / (1.6 ohm + 0.99 ohm) = 48.2 Amp

I t iW A1!1 1 il~ 111@S

Itki!! I§I~lill ' lilw* 01
0.183 - " , I .i i aIU'.:
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GE Motor 13P-4(M) Inrush Current

starter resistor 0-1 sec = 1.6 ohm
125 VDC FLA=21 Amp NEMA Enclosure DPFG 3 H. P. 3500 RPM
H.P * Speed = 3*3500 = 10500 HPN 10500 / 100,000 =0.105
From curve (Fig. 4) per unit transient effective resistance = 0.167 pu
Maximum short - circuit current = 21 Amp / 0.167 pu = 128 Amp
Equivalent motor resistance = 125 VDC / 128 Amp = 0.97 ohm
Total Inrush current that include starter resistance 125 VDC / (1.6 ohm + 0.97 ohm) = 48.6 Amp
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RCIC MOV Sequencing

* 13MOV-131 (RCIC Turbine Steam Inlet Valve) opens on Lo-Lo Reactor Level (126").
13MOV-131 has approximately a 17.4 second stroke time. 13MOV-131 closes on
Reactor High Level (218.2").

* 13MOV-21 (RCIC Pump Discharge Shutoff Valve) opens when 13MOV-131 is off its
seat after a Reactor Lo-Lo has been initiated. For LOCA/LOOP, 13MOV-21 receives a
closure signal on low reactor pressure (less than 15PSIG). In accordance with GE Report
NEDC-31317P (SAFER/GESTR-LOCA), Revision 2, the shortest duration that 75PSIG
(89.7PSIA) is reached is approximately 43 seconds after a DBA Suction Line Break (see
Figure A-lb.). During an SBO, RCIC is manually controlled via the flow-indicating
controller 13FIC-91 and 13MOV-30 to maintain reactor level and, therefore, this valve
remains open (see Appendix 12).

* 13MOV-27 (RCIC Pump Min Flow Bypass) opens when the RCIC Pump discharge
pressure of 125PSIG has been achieved. Based on a review of past ST-24J surveillance
tests this takes approximately 4 seconds from the time 13MOV-131 has been given an
open signal. 13MOV-27 has approximately a 4.8 second stroke time. 13MOV-27 will
receive an automatic closure signal once RCIC flow has reached 80GPM. Based on
reviews of past ST-24J, 80GPM is not reached until approximately 5.1 seconds. This
closure signal cannot override the opening signal until the valve has fully opened because
of the opening electrical seal-in. Therefore, at approximately 8.8 seconds after a Reactor
Lo-Lo level has been received, 13MOV-27 will go closed. Although ST-24J discharges
into the CSTs, restricting orifice 13RO-121 is installed in the test line to simulate an
actual injection. Actual duration to reach 80 GPM may be faster in testing configuration
than into the RPV, however, the open stroke time of the valve will dictate when the
closure demand is signaled. Also, 13MOV-27 closes when 13MOV-131 is fully closed
unless already closed.

* 13MOV-132 (RCIC Turbine Lube Oil Cooler Water Supply Isolation Valve) opens on
Lo-Lo Reactor Level (126"). 13MOV-132 has only manual close control.

* For LOCA/LOOP, 13MOV-1 6 receives a closure signal on low reactor pressure (less
than 75PSIG). In accordance with GE Report NEDC-31317P (SAFERIGESTR-LOCA),
Revision 2, the shortest duration that 75PSIG (89.7PSIA) is reached is approximately 43
seconds after a DBA Suction Line Break (see Figure A-lb.). During an SBO, this valve
remains open.

* 13MOV-30 is assumed to be opened at 30 minutes during an SBO to assist in reactor
water level control. 30 Minutes is chosen because no credit can be taken for manual
actions within 30 minutes.
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ATTACHMENT 9.8 MINOR CALCULATION CHANGE FORM

MINOR CALCULATION CHANGE FORM
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Calculation No.: JAF-CALC-ELEC-02609 Revision:2

Minor Calculation Change No.: DRN-03-01865

I Purpose of Change:
Equivalent Change JE-03-112 will replace all obsolete Square D Relays 8501KPD13 relays in EDG
93FPAC, 93ECP-A & 93ECP-C Panels. This MCC will also revised relay 8501 KPD1 3V63 data to
Appendix 5

2 SSC affected:
See Attached on Page 2

3 Drawings/Procedures/ Calculations affected
JAF-CALC-ELEC-02609, Rev. 2. Appendices 2, 4, 5 and 8

4 Description of Change:
Revise the Component Data as shown in Appendices 2 and 5. Appendices 4 will be updated on the next
revision of this calculation after the installation of the Square D Relay 8501 KPD1 3V63, as the entries in
Appendix 4 is calculated using Appendix 2 input.

5 Impact on existing calculation conclusion:
None

6 Impact on DBD's, UFSAR, Technical Specifications:
None

7 The existing calculation doesidoes not (circle one) have a calculation verification checklist.

Remarks: Refer to JAF-ECCF-03-00016 for additional information.
The required minimum pickup/dropout voltage is 93.75/50 vDC for Square D 8501KPD13V63 Relays. The
relays will have enough voltage to energize and run during the worst event of Loss of Coolant Accident
coincident with Loss of Battery Charger and SBO. Battery "A" Sizing will not be effected as a result of
this change.

NOTE:
A. If UFSAR or Technical Specifications need to be revised, Minor Calculation Change Form should not be used

unless it is an editorial change to the FSAR or Technical Specifications.
B. Minor Calculation Change Forms do not change the status of the Parent Calculation Revision.

Alex Barton
Print/Sign

_( _d 2wPrepared by:

Reviewed by: Steve Glover / ad at

Genrm CtanavwIPaLe '-> 2

Date: ol/8/°o

Date: fvkh%

,/- .J.A
Approved by Ad--- Amp' L- cL Date:

* Where the original calculation was design verified, the reviewer signature confirms the latest design
verification is still valid.

.

- This IS a Quality Record -
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2. SSC affected:

@ Panel 93FPAC:

93-TBRX1-IEDGA13
93-TBRX2-1EDGA13
93-VSRX1-lEDGA13
93-VSRX2-1EDGA13
93-GFR-lEDGA13

® Panel 93ECP-A:

93-TBR-lEDGA12
93-K4-1EDGA12
93-VSR-1EDGA12

@ Panel 93ECP-C:

93-TBR-lEDGC12
93-K4-1EDGC12
93-VSR-1EDGC12
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Appendix 2
PagelIlof 32
Computed by: A. Barton
Checked by. S. hD

PANEL 71DC-XJ ~LOCA w/1.01C r
Compt Load Load start Stp atd " Nominal Nominal Vj Load, QA Drawing Notes

_ _ LOMC 60V SWGR Test Cab I N/A E N/A j N/A N/A [ N/A I ____j IFfiJ-IAH_ I
2 23FPAC Force Dgmlin Cnt1N -_____ ____

TBRXI Start Te Byk Contral 1.S5 gm 120min N/A 0.02 12S I ESK-1IME
TBRX2 StamtTie Brk Pamiiasive 1.S5sgm 120min NIA 0.02 125 3 Resistance
TUSM EDG A &CForce Paralld 1.90sec 120min N/A -0.06 125 8 Resistance

VSRX1 EDO AStart Field Fldt3.52 sec 120 miniW 125 3 Resistance
VSRX2 EDG CStart Field Flastng 3.52 sec 120 mini N/A0 125 3 Resistance I

GFR EDO A &CFieddF*' 3.54 sec 6.6 secNA lw 3 Resistance I
ID9M EDGA&C~orceParallel 3.54 SeW 120 min/A - ~~ 8 Resistance I
TD9X EDG A & C Force Parallel 6.54 sem 120 miii 2.26 0.14 120 1N/A Resistance I

ooto Sec 120 mini N/A 0.094 125 111.75 Resistance

3 HOTC3 4160V Bkr Tedt N/A N/A N/A N/A NIA Il/V FE-AH I
4 MAEX Main Oen Excitation 0.1 sec I mini 2.61 0.44 j 125 Resistance I1111 MAO8D1 5

continuous __________ 0 sec 120 mini N/A 0.44 125 155 Resistance _____ ____

8 Pand 1105 4160V Emerg SWGR Bus _____ (See details on Sheet Panel 1105) I __FF-lAM

I1I 93ECP-A ED ACtd &Amn ___

KI-IEDGA12 Auto StWr 0.1 sec 120 mini 2.26 0.15 120 WA Resistance I E9K-llBA
TBR-IEDGA12 Remote Start 1.S am 120min N/A 125 -Y 3 ResIstance I
TM6-EDGA12 EngunStart ntemlock 1.8 sec 120 mini N/A 0.06 12T 8 Resistance I
TD7-lEDGA12 Engine Start Raw Wtr 1.8Ssee 120min N/A 00 6 125 8 ResIstance I
K4-IEDGA]2 Lsof Gm Field, 3.5 se 120min N/A 1252 3 Resistance I

FFR-IEDGA12 FieidFlash 3.56 sec 120 mini 1.41 N/A Resistance I
VSR-IEDGA12 Volt Speed 3.56 sec 120 mini N/A 0.2 153 Resistance I
'ID5-IEDGA12 Diesel Fail to Start 0.2 sec 1.75 gm N/A 0.0625 8 Res;stn-ce I ESK-111BB

SOy-IA AirStart Right Solcnoid 0.2 sec 1.75 amc N/A 0.104 125 13 Resistance I 10
SOV-2A AirftatLeftSolenoid 0.2 see 1.75 sec N/A 0.104 125 13 Resistance I 10

K2-IE)GA12 G3ov.Booster PoM 0.2 xx 1.7Sagm 2.10 0.15 125 N/A Resistance I
ESR4O-IEDGA]2 40 RPM Sped Relay 0.32 sec 120 mini 2.26 0.15 120 N/A Resistance I

ESR200.1EDGA12 200 RPM Speed Relay 1.75Ssee 120min 2.26 0.14, 125 N/A Resistance
ESR400-]EDGAl2 400 RrM Speed Relay 3.44 se 120 mini 2.26 0.14 125 N/A Resistance I___

C2.IEDOAJ2 Fuel 0ilPrimel Po" 0.2 gm 120min 2.10 0.15 125 N/A Resistance I ESK-111DC
TDIO-IEDGAI2 Loss of Field 3.52 sec 3.58 sec N/A 0.0 125 8 Resistance I

0

(2

M I

zQ
0~

o 6l

00C

0-



Entergy 125V DC STATION BATTERY 'A SlZNG & VOLTAGE DROP
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Appendix 2
Page 12 of 32
Computed by: A. Barton
Checked by: "Sim

PANEL 71DC-A4 (conted)

LOCA wl LOBC_

Compt Load . Stut Stop A N Nominal w Load QA Drawing Notes
No. ID. Desciption Trm C t(A)ICwr (A) v a fRadunjg TV" CaLt

11 931CP-A EDO *A' Ctd & Ann (Conrd)

(Coigd) TDI-EDGA12 Gov.Solenoid1D 02 sWo 120 nii N/A 0.064 125 8 Rosistanc I ESK-11C
ETM-I-EDGAl2 Rim lme lndcar 02 sec 120 min 0.50 N/A 120 N/A VA I 11

9308-SA EDG'A'DoogtcrPumpInnish 0.3 sec 1.3 se 40.00 NMA 115 Resistance I 2,3
EDG 'A' Booser Pump F.L. 1.3 se 1.75 sec NIA 9.00 115 1035 VA

93P-4A EDG A'Fu oap p 0.3 see 1.3 sc 6.64 N/A 120 VA I 2,3
EDG 'A Fueli0o puy FL. 1.3sc 120mi W/A 4.44 120 533 VA

ESS-IEDGA12 Speed Switch 0.32 sec 120 mi N/A 0.04 125 Resistance 1 4
62-IEDGA12 High Cimulatng Cunut 3.SS sec 120 min N/A 0.06 125 8 Resistance 1

_ Continuous Contrl 0 Sc 120 min NA 0.15 125 12A1 Resistance
93EGP-A Gee 'A Cadl Paael

EDG"AFF ED 'A" Field Fash 3.6 m 6.6thmc N/A 41.09 125 5136 Resistance I ESKSH 9
YK2JR-IEDGA25 Auto Field Faih 3.58 sec 6.6th Sc N/A 0.14 11 16 Resistance 1 1.12-41
TDVR-IEDGA25 FieldShutdown 3.58 sec 6.6thsec NIA 0.06 12S 8 Resistance I 11241

93P/S-A P/S( orGM Coalrol Osec 120 m n N/A 0.31 125 39.28 VA I ESK-SF 7
CoutinuousConuiul I 0c 120 * N/A 0.31 125 32.89 Resistance I

a I - U - . . . ,

c.n00

zP9

o 0
0o

o CD

12 WISEC-C WU -t7 LIII & AM
.. __ _ _ . ........... .. . . . .

Ki-IEDGC12 Auto SW
TBR..IEDGC12 IRemote-Stmit
1D6-IEDGCI2 lEngune Start Inlerlock
7D7.IEDGC12 ftigne Start Raw Wtr

_ _ _ _R _ _istance II E_-lB0.1 SW 120min I 2.26 0.15 120- N e'S
1.8sac 120min N/A | 02 12S 3 Resistance I -A

1.8 sec 120mm m MA a - 8 Resistance I 1J

1.8se 120 min N/A 0.06 j 8 Resistance L l | l
2 ~ M W A~ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _rICA-IMP.11 I -a nf f .n Fuil
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Appendix 4
Page 2 2

Computed b A Vartn
Charod br S. Ki

( _V -_p_ U___0 _;___0 1-1 a-cal I
I I

-
W h n

nimerpidsm: I I= UP���1* r 1 * 4-
rT.] IRaba I Ratfid I IIAWe Ra. AW

F

WA

I

-i~--w-i~ 10616 *S~is

_ ~t .. I k6_
co

,O.2 .c-

o 32 sac
TU 64W-

isi-t 0-9

W A _4 1 M I1 - 126 l1 U O - _I I
.. __~A

311A!I
120iJom v -WA

0.064

0hO24 Iogic IT~lz4C'

in

…I

220

2.26.

S.. Sec
p ,,,c

0 Se
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Entergy 125V DC STATION BATTERY A SIZING & VOLTAGE DROP Appendix 6
Ref Table ONLY
Computed by: A.Brton

f- -
-% 0 b 7

0.1-v and Ccsnsta 4
model MFR REF 'Nominal Pickup Dropout Q.A.

Number _Voltage Voltage Voltaae Cat
- 7012PB i Anastat _3sco 125 -100.00 60.00 111UI

712PDL Acastat A348-COOS 125 100.00 50.00 IUIII
7012PH Aaastat A348-C_08 125 100.00 50.00 111111
E7012PB A348-C008 125 100.00 12.50 i
E7012PC Aastat348-C08 125 100.00 12.50
E7012PD Agestat A348-0C08 125 100.00 12.50 -

E7012PF Agastat A348-C008 125 100.00 12.50 I
E70I2PH _ astat A348-C008 125 100.00 12.50 I

E7014PC Aaastat A348-C008 125 100.00 12.50 I
E7014PF Aaastat A348-C008 125 100.00 12.50 I
E7022PK t A348-Co08 125 100.00 12.50 -I_

EGPDO03 Anastat A34U-0342 125 100.00 .25 I
ETRI4D3EC2004 A348-0342 125 100.00 56.25

ETR Agastat A348-0342 125 100.00 58.25 _
GPD Aatt A348-0342 125 100.00 56.25 Il/Ill

IC28001607 GE See esgn In 2.1 9&220 120 78.00 18.00 /III
IC2900AI607D3G GE See Des!gn Inp 2.19 & 2.20 120 78.00 18.00 I
nC2900A1607F3J GE See Design Input 2.19E220 120 78.00 18.00 1

IC28001612 GE See Design Input 2.19 & 2.20 120 78.00 18.00 il/Ill
1C2800A1617B3H GE See Design Input 2.19 & 2.20 120 78.00 18.00 I
IC2800A1607F3H GE See Deslgn Inpt O192.20 120 7800 18.00 t8.
IC2800A1607F3J tGE See Design Input 2.19 & 2.20 120 78.00 18.00 I
IC28001617AB3H GE See Des!gn Input 2.1 92.20 120 78.00 18.00 I
IC2SOOI617AB3J GE See Design Input 2.1 9 & 2.20 120 78.00 18.00 I
IC28001617AD30 GE See Desgn Inp t2.19 & 2.20 120 78.00 18.00 I

Sbe081"W -A tDvai Inp22 zEomF _
IC2800ASOIAB23C GE 1211a0 1t20 75.60 9.60
1C2800162]AM3H GE See Desin input 2.9 & 2.20 120 78.00 18.00 111111

Ior Dinul 2.22 & E.mll ram GE
IC2800A501IAB23C GE V12tuo 120 75.60 9.60 1mil/l

IC282OA10OBB3J GE See Design Input 2.23 120 75.60 24.00 1111l/I
IC2820AIOOBB3K GE See Design Input 2.23 120 75.60 24.00 | IMIl
IC2820A20OA3E GE E-Mail from GE 091050 120 75.60 24.00 1 1
1C2820A200A3F GE E-Mail from GE O005100 120 75.60 24.00 l

ITE-27N IBroWn Bover 8455-0002 & Appendix 8 125 70.00 70.00 1 _
112HEA611B235 GE GE GEZ-7723 (Excerpt). App. 8 125 70.00 70.00 l/l1l
12HFASIA42F GE G080-0233 125 76.00 I 12.50 -1

I2HFAI51A2F GE 1 G0800233 125 75.00 12.50 1
12HFA154E221 GE I GOSO-1269 125 76.25 76.25 1

l~~ =-12HYA154E222H j GE IGOBO-1269 '125 76.25 76.25 I
12HGAI IA52F r GE [ G080-0213 126 75.007 12.50 - I

12HGAI 1J52 i GE i G080-0213 125 75.00 12.50 1
| .,,,,,,,,,., ,,, .. ,; - .** - - - Im

12HMA124A2 I GE I GE Fax Dated 09/30/00 125 75.00 37.50 1

CR105 Coil 15D21G26 GE TeleconwithGEDated 04/1897 125 62.50 37.50 ICR21OSOOL GEi Telecon2 wih GE ae 41/7 125 620 3.0 I/l

Z;

CV)

0

£

CR2810 Coil 22ID135G22 GE DI-97-1 14 and J-01-093 125 78.75 1 43.76 1 1

I I Series A | GE LGE Technical inquiry dated 08/8/9 125 | 8750It2.50 l
.. ,- = - _ - o =- , n-

F
CR2S11A21G
CR281 A212J

CR2811 Coil 22D)3!
CR2811 Coil 22D13!

I IGE Telcon with GE Dated 06/10/97 | 125

I GE 1 .--- L :-. _ 1 .75 _ -I GE I Telecon with GE Dated 06/10/97 | 125 85 -

78.75 1 43.75 I I

513441 IGE Telecon with GE Dated 06/10i97 1 125 78.75 1 43.76 I
S * - F C a = S

CIfleA I T~i uh -I Nnl th147O % )Jc -,a Vi I -. *T= I
,- E - -i --- -7 I

LQZ V i oo 6 100t77a f- - -

-r I Sausre D 1) S345-C006 & AcD. 6 rI 125 93.75 A 60.00 I
He - - j

Jf-03-024
--- ----

-

,G.0r I 60.00 | 1
52.50 - 68250 1 ILUIOU-UO JO

-
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CAMPue by.'A
Clicedb Lf fm~

-
- z X � � - - X-

) 1'~L7IDC-A4 or WCA PICK UP & DROP OUT \LTAGES (cont\

Iom~ / oc; , �ocia LOC_ Led QA : Modl No. Ref .ninh cp D f Mfm 4 Pickp M Mtri D
NID. Destcat __ _ _ : _ I A_ - Vol|Volbuge t_ _ _ o

12 93ECPC EDG'CtI&Am. I/-
KI|IEDGC12 AUO Stfft I GE I D16 TeleawidGEDatedo6f11o 43.75 103.60 YES 94.93 51.23 YES

TBR1IEDGC12 TieBrlt I_ LseD " 1 3Vf S345C06App. 125 93.75 50 105.44 11.69 YES 101.56 51.56 YES
TD6IEDGC12 f eStabt l k * 71 i E761A348-C 125 100 123 105.44 YES 10156 89.06 YES
TD7.IEDGCl2 BiieSttRswWtr I _ ;m _ A348-Ml 1 12.5 105.44 YES 101.56 39.06 YES
K4-EDGCI2 Im ofGenField I l D 851KPD13Y63 S345 C006& . 125 975 50 106.19 12UU4iYES 101.56 51.56 YES

FFR.IEDGCtd12 fieldfhls 0441 Tdeuiwl MEDated0 6/1097 78.75 43.75 105.83 YFS 101.51 57.76 YES
YSR.IEDOC12 VottSeed 85D13V63 S345.C006&p8 y 3.75 50 106.19 YES 101.56 51.56 YES
TD5 IEDOCi2 Diel Fil to Strt I -__ _ _ _ A34M.008 _ 12.5 105.44 YES 95.43 82.93 YES

SOV.IC As StaitRihtS a Ioid _ uu 7124015 (SOv) See MOD D19M20 125 90 90 11032 20.52 YES 95.41 5.41 YES
SOV-2C AiStrtLeftSoleniS I WW 7120lS (SOy) SmM0DDI 2 125 90 90 11032 2032 YES 95.42 5.42 YES

Kt lEDGC12 Gev.Boost!'"pRcfay I GE CRI0SCoI15D21G26 deeonwit1GEDated04/118 125 62.5 37.5 110.55 43.05 YES 95.43 57.93 YES
ESR40IEDOC12 40RPMSpee f _CI GE Cit"1IoD122D135G441 Tdeconm hGEDated065110M9 125 775 43.75 9825 1950 YES 95.43 51.68 YES

ES 0IEDGCI2 200RSM Redgh I GE CR2811CD1122D135G441 TdeconwithGEDated06'1097 125 78.75 43.75 98.79 20.04 YES 101.56 57.81 YES
ESR401EDGC12 400RPMSpeed*!eft I GE CR2t1ICoN122DI35G441 TdeMwidGEDded W1097 125 78.75 43.75 98.79 20.04 YES 101.56 57.81 YES

C2.IEDOC12 FadO ilHaP op Ret I GE CRIOSCoI 15D21G26 TolomwithGEDaed04I18M 125 62.5 37.5 110.55 48.05 YES 95.43 57.93 YES
MDIO-IEDCC12 1 of Fld Apft E7012PD A34 125 U0 125 105.44 5.44 YES 106.35 93.85 YES
MDI.IEDOC12 oy. SolenoidlD I A EO22PK A34CM 125 _M 125 105.44 5.44 YES 95.43 82.93 YES

93G-SC DG'vtBoosterPF 1 Cte 4C6U IEE946(80% ofminl) 115 92 92 96.95 4.95 YES 1024 YtA tIA
931'4C EDG 'C' Fud Oil Pump I Relime 52674-1W EE,946(80%ofwcmiWu) 120 96 96 98159 239 YES 10137 NIA A

ESSEDGC12 SdM SWM I S- S- ESSB4AT Tnical MMW M494.0254 100.140 90 90 102.69 1269 YES 95.42 5.42 YES
62IEDCI02 lfghCnulatiuitmt _ E7012P1D A34808 125 100 12.5 106.35 635 YES 101.56 06 YES

. -93TGP.C oM$ 'cCM W~el_ _ _ __ _ _ _ _ _

ED___ EDCFel__h I ae ecrt s~v Bmi rbm Md Abed7Ma 2 125 90 90 102.38 12.38 YES 102.77 12.77 IYES

K2iVR-1EDGC2S AudoFiddFlasik I W MD120 bhn~Inke15400M 115 92 92 107.84 15.84 YES I1033 10.38 YES

TDVR.1EDC0C5 Field Shutdmi I Apo.a E70I21'C A348C00 125 100 12.5 107.84 7.84 YES 10233 89.88 YES
93p)S. !Ps for EG.M Corol I Lambda JV(S-1S0-48A EC M4.00.1IS 110.370 85 85 116.99 31.99 YES 95.21 1011 YES

0

I'

00

00>

0

'-4
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Chedted bT. 23.
i --

PANEL 7IDC.A4 JWrLCA PICK UP & DROP OUT VOLI~GES N
I W lI I Dsdin ICII m I

__ - . __-_ ------I Uffn vmv I I II :A PU-WM I I W

Rd. Iota4PdpE jmn4g Pckiipm Margi Dhopout

02 9IFPAC Fuce Paralleling Cnd P.!
I -_. i-.L -~I I '__ I l~IU

-- I - - Y *Y -I - Y -_

q

VA ...... MwW - - -"

TBRXI starfieIeOt Control I r sevairen 15111 KFUU V0 'I XU5JlTM Am R II 179 I Yt719 A V I IfM~ V 121~J vVO I Imen I et M
----- .. r....- - - -- ,- --_.- -, - H*-1 -~* IWAV Jf.D.v I 1 0

YERX2 Start Tie Bkpenissive I rD 3501K113Y63 S345-C06 App AM 8 2 9175, 5 0 10726 ~ 13.51 YES 1102.80 523 I YE
IDIM EDG AA C FMePlasfle I A ElOW A341-COO I2 112.5 07.15 -7.15 s- yES 102.30 90.30 yES

VSRXI EDO AStut Field Flak 351KP13 S4.00& WS7 so 107.96 3 YES 102381 52381 YES
VSRX2 EIXJC Staz Field FlrAsing qae M50KI'13V63 S34S.C00& Arp,3 12 i9.7F 5 107.96 14.21 YES 102.81 5231 YES
GER EDOA &C Field Fbhsb I reMD MI0PID13V63 S34S.C0& App, 8 12 975~ 50 107.93 113 YES 10131 5231 YES
IWYMJ~ a I t11~S4 P-45-LIN5 wS I JIM I IlL)3 I 11113 I 71 I I YF_ ifun I onji

rnIov Rrrn A V ~W PeI I fm Pal1
-I --

i wM GE Datd O&I o 13

04 M4GEX linti I 05 lfJWAV'DIJ I15AIFL IIMIUUrUIIJWZAMI I IL3 I MA I fINA I 2-11 I NIA I I NIA MIA I MIA MIA

081 71H0S 14160V Fan Bo Co I GE I MC-4.76 t DE4OM90 1040 125 70 170 00D79 30.79 I YES IM7 1 30791 YES
L4160V EznaBusU I GE j C-4.76 JDEDM4290 10OD4/M 125 70 1701 100.79 130!~I.79 YES L00.79 1 30.79 1 YES

I I 931CP-A MDOWACtii&An- - .- - -- - - --

KI-IEIXAI2 Auto Start I fli ER11 COD 221)1 5064 delecwith GElDated06/1 0/97 43.75 103.51 24.76 IYES 93.43 49.63 YES
TBR.IEDGA12 TieBrkc I reD) 350l1C9D13V63, I 345-C00&Apix.3 (12593175 50 105.15 11I YES 101.25 51.25 YES

TD-IDG12 stt nt" __ WP I A38- 12- l- I 12.5 10J.5 YESW 10125 31.75 YES
TD7IEDA12Eninetwitsw IE702PO- A3&= z 10 ______ 0-1 ____ -I E 101.25 33.75 YES

K4-IEDGA12 [LoAM of Gen Field I e 8501KD1,)V63 S345406 & Ap .3 125 WS7 50 10S.32 j9 YES 10125 51.25 YES
Ii-EGA2Fed bkM Mo rn V A I withGEDstedo6flW97 . 43.75 10S.33 .1563 YES 101.19 57.44 YES

VSR-IEDGA12 Volt Speed 01CP13Y63 S4-16A. 12 975 50 10532 12.0 YES 101.25 51.25 YES
TDS-IEDGA12 Diese fail b Start I__________ A3&OO 100 125 123 1 YES 93.17 31.37 YES

SOV.A AirStaftigIht Soleboid I G Wuhas 7124015 (SOV) SeeMOD DI-98-020 125 90 90 110.31 20.31 YES 93.35 315 YES
SOV-2A Air Swtveft USolenoid I ondn hm t 712.0 S (SOV) See MODDI*911-02 125 90 90 110232 20.32 YES 93.86 3386 YES

K2-IEDGAI2 Gov. Boom Po" Rela I GE CRiOS Con 151)202 Teieuwivth GE Dated 0lf1R97 125 62.5 37.5 110.33 47.33 YES 93.37 56.37 YES
ESR40O1EDGA12 40 RPM Spe Rela I GE CIMI I1Coll 22DI350441 Teleom wthE DasW06/lo09 125 73.75 43.75 96.53 17.33 YES 93.3 50.12 YES

ESR200IEDGAI2 200 RNiTW4 Rei I GE C112II1Cof22D135G44I TelecowithGEDaWe06no/q7 125 73.75 43.75 101.94 23.19 yEs 101.25 57.50 YES
FSR400I EDGA12 400 RPMSpe !tI GE 0031 II Coil 22DI35G441 Teleuwith GE Dowe06/110 12S 73.75 43.75 105.32 27.07 YES 101.25 57.50 YES

C24IEDGA12 FueI On Ifkm Rea I GE CRIOSCoiIISD21O6 TrleconwillGEDaee04fllfj 12 62.5 37.5 110233 47.33 YES 93.37 56.37 YES
TDIO.IEDGA12 Losof Field I Agtt E70127D A341-C00 125 100 12.5 106.47 6.47 YES 106.00 93.50 YES
1DI*IEDGA12 Gov. SolmoidJ I Agft ~ E71)221K A34S.C00 125 100 12.5 106.47 6.47 YES "93.7 31.37 YES

9309-SA EDG AGC OuDOW Pun I CarEW OM6 IEEE-946(0%ofmwnlnl 115 92 92 95.36 3.36 YES 101.38 9.33 YES
93P-4A ED 'Al Fuel @11 1m Relhance M06744JW IBEEE946 (30% OfNMln 120 96 96 96.93 0.9" YES 101.06 5.06 YES

ESS-IEDGA12 SISwitch I Stail ESB-4AT M4494-0254 100140 go 90 101.94 1 1.94 YES 93196 3.36 YES
62-IEDGA12 ioucubltIn Curen I Ag 701291) AMR-COM 125 10 25 10600 6.00 YES 101.25 33.75 YES

S3EGP.A Gen W Cont PE4 ______ _______

WGA FF EDGVAFieldF~ll I Ouler~eic SBHV Se~l fromBred Abmuehy 125 90 90 101.73 11.73 YES 102.13 12.13 YES
_______A2 Auto Field Fish I W MD1120 11vd lf 80M 115 9 92 107.84 15.341 YES 101.78 9.7l YE

TVR.IEDGA25 Field Slutdlan I Aps E7012PC A343.C003 12 00 1 107.34 7.84 YES 101.73 92 E
93SA IStforEG-M Contcol I Luebch AWS150.481A ECJE4,0011S &1I7 5 3 1.7 19 4 36 E

0

C)

0L1C...

0%1

t-4

0
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CmnpeM byAj!?

~atdced by. ZLlft

PANEL 7IDC-A4 for SBO PiOUW AGES

02LOA'A _______ WMode No.RePik D

02 "FFAC YFouc Pwalift cnd PW ----
TBRIt StaiTwle&Ccmtm I SquareD no01K1D13Y63 S345.C00A App.38 125 917 5 103.46, 11.71 YES 103.11 53.11 YES

TB)2 S i *pms" 4MD 8lpl3 SM45.C06& AMp S 125 917 5 105.461 11.71 YES 103.11 53.11 YES
momX StGAit&CFuromlssiv I 9Apa SSIKFDI3V6 A348-COO so 2 105.46 _Tf YES 103.11 90.61 YES

VSRXI EDOGAStut Field Fainu I inurefiD 1-,I(PD13Vi3 S345C06& Ap .I 125 915105.46 11.71 YES 103.11 53.11 YES
VSpW EDOGCStut FFiddFIo I Sgurel) S51PD13V63 S345-C00&A P.8 125 9175 50 105.461 11.71 YS 103.11 S3.11 YES
CR1F EDG A &C Fied fihial k reD 3501KPD13V63 S345.C00& Ap.8 125 9175 50 105.46 k11.71,N 103.11 53.11 YES

Tm EDA CFoePld r/m I A343.COO 125 -w -. O 04-6 J%103.11 90.61 YES
TD9X EDG A &CFocoeePunlll I GE CR2SIIC0i122D135G64 telemwithGEDead6110d9 125 72.75 475 105.46 26.71 103.11 39.36 YES

04 94GEN-EX 4IlTTd fSolenoi Il/1 GE CR950A2041113A EAlL ftimGEO7I1/000 125 N/A A 105.92 WA IA 9.66 N/WA NWA
02 711105 4160V "Bus aom I GE MC-4.76 3DD~.00o29 lamaR1 125 70 0 113.57 437 WIA NIA N/A

4160V Emic~sT DI GE MCA..76 ThDM.O0.0901004M 125 7 0 13.74.7NIA N/A N/A

I I FAWMA RFA *Al CMi & Aim i I
K!, it" iluir, Stt =1 L Q' � (A' mwhhOED0106 6RW4l j 3.75 o g I 77G I %2L.a6 ' I s74 I

TBR TieBf I JF SaeusrD I 89K0D13V r I I S345.C00 & Ap. S I 125 I 9175 50 111.70 17.3 Y YES 96.69 46.69 YES
______ E- nSU loA34&MCCOu A 123 111.70 _l YES 96-69 84.19 YES

TrD7 W StmlRiwWtr E A34i-COO 125- 31 12. 111.70 IJ k YES 96.69 84.19 YES~
K4 OmSof Gen Fwed I SqaeD 30K911M 6 S345-C00& App.8 I 125 9175 so 11.70 17.95 YES 96.69 46.69 YES

FIR Field Flubi I vTleonth GE Datd 0611~9 7M 3.75 111.70 U0, YES 96.69 52.94 YES
VSR VON Speed I 5MM MIMID1V6 S345.C00 & App 8 15 93.75 5 111.70 A7.9 YES 96.69 46.69 YES
TD5 IDiese Fuilto Start A _ _4____ _ ___ ___ __12. 111.70 144 YES 96.69 84.19 YES

SOV-IA lAirStaitR*4bSoleMl I Wrh im~b 712-O15(SOV) SccMODDI.98-00 125 90 90 111.70 21.70 YES 96.69 6.69 YES
SOM-A AirSitutLeft Sceeoid Pi Wim t 712.01S(SOV) SeeMODDIM*020 125 90 90 111.70 21.70 YES 96.69 6.69 YES

K2 Cmv.Booster u"nRelly I GE CRI05Cok I5D2IG26 TeleconwfthGEDatd04/1819 125 6.5U 373S 111.70 49.20 YES 96.69 59.19 -YES
ESP40 40 RPM SpW Rd~ay I GE CR231ICo1122D13%"4I TelemowltIGMlMste 6II0197 125 73.75 43.75 111.70 32.95 YES 96.69 52.94 YES

EsP20 2oa RPM Speed Rfta I GE0 CR2811 CoilI22Dl35O44l Tdwem with GEDamedO6IIIW 125 72.75 43.75 111.70 32.95 YES 96.69 52.94 YES
ESP40 400 RPM Speed Relay -I GE CR2211 Coil22D1350441 TelewawithGE Dated 6/10)7 125 71.75 43.75 111.70 32.95 YES 96.69 52.94 YES

C2 iFuelogiltlumenp"ra I GE CRI05CoiI ISD21G26 TdtowliiOEDwWe04/18M7 125 6235 375 111.70 49.20 YES 96.69 59.19 YES
Tilt ILosof Field I IA ME7012PD A348-C00 125 100 12.5 111.70 11.70 YES 96.69 34.19 YES
7WI Oom. soleuodm - ApsWe7021 A348-M)0 125 100 12.5 111.70 11.70 YES 96.69 34.19 YES

930S-SA EOW GA ov Bosfter'h I Caftr GC684 IEEE.94(I0%ofnffoniil I15 92 92 100.61 8.61 YES 1093i9 17.59 YE
93P.A ED0AWFueI oil pi I Relwoc 50264.3W IEEE.46(30%ofnow*"l 120 96 96 96351 0351 YES 10137 5357 YE

ESS S Switc IS i ESSM-AT M494025 100140 90 90 III.7 21.70. E 96.69 6.69 YE
62- MA .hohclating wut I A ___E_012 _ A3*C-Ot 125 100 123 111.70 11.70 1 YES 96.69- 34.19 YE

FIed Flash ED FieldFMah I I J EL.....;L SBHV Emn m fc Brad Abesud*2 125 90 1901107 07 E 110.76 20.76 YES
KlV/R_ Auto Ficeld I I I W I _MD120 ltjkvoqLefletl5-80M It 11 92 92 10.76 418.76 J YES 1107 .!. E

n0 ,

Ai-i

~z

o 0o

00"

0~

0mvtDV field Shutdow I I I A .OW E7I012PC I AM&=CVO 1 12L1 I 1 123 1110.76 110.76 1 I
I C JE.CO.15 1110.3701 25 I1 IS1 117.06 I 32.06 I YES

I 110.76 I 92.26 1 YES
I93P/SA I t I LmnIbh I MIW-S041/A -196.46 111.46 1 YES

-I- - I I - *-& -- -- ----- k & I A I A Em A
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ATTACHMENT 9.8 MINOR CALCULATION CHANGE FORM

MINOR CALCULATION CHANGE FORM
Page of 4

Calculation No.: JAF-CALC-ELEC-02609 Revislon:?

Minor Calculation Change No.: DRN-03-00398

I Purpose of Change:
Equivalent Change JE-03-024 will replace the 3 Agastat E7012 relays with Allen-Bradley 700-RTC in 4kV
SWGR 71H05 This MCC will also add relay E7012PD data to Appendix 5 SWGR 71H05 ckt# IHOEA03.
2 SSC affected:
71 -62-3-1 HOEAO3, 71-62-4-1 HOEAO3, 71-62-5-1 HOEAO3.

3 DrawingslProceduresl Calculations affected
JAF-CALC-ELEC-02609, Rev. 2, Appendices 2. 3. 4. 5 and 9

4 Description of Change:
Revise the Component Data as shown In Appendices 2 and 5. Appendices 3. 4 and 9 will be updated on
the next revision of this calculation after the Installation of the Allen-Bradley 700-RTC, as the entries in
Appendices 3, 4 and 9 are calculated using Appendix 2 input.

5 Impact on existing calculation conclusion:
None

6 Impact on DBD's, UFSAR, Technical Specifications:
None

7 The existing calculation doesldoes not (circle one) have a calculation verification checklist.

Remarks: Refer to JAF-ECCF-03-00003 for additional information.
The required minimum pickup/Dropout voltage is 70/40 vDC for Allen-Bradley 700-RTC Relays. The
relays will have enough voltage to energize and run during the worst event of Loss of Coolant Accident
coincident with Loss of Battery Charger and SBO. Battery 'A' Sizing will not be effected as a result of
this change.

NOTE:
A. If UFSAR or Technical Specifications need to be revised, Minor Calculation Change Form should not be used

unless it is an editorial change to the FSAR or Technical Specifications.
B. Minor Calculation Change Forms do not change the status of the Parent Calculation Revision.

Print/Sign

Prepared by:

Reviewed by:

Approved by

.

Alex Barton 4-&, 6t~dzla

Steve Glover *I 0 Cw i4u
Aaric Mitchell zibldA 0e

Date: 610'10S
Date: Cih //?

Date: bitt /O
* Where the original calculation was design verified, the re~iewer Lignature confirms the latest design

verification is still valid.
0

-This IS a Quality Record -
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Appendix 2
Page 25 of 32
Computed by A. Buyt
Checked byl. S Klrn

4 kV SWGR 71HO5 (cOnt'd)

_ v IOCA w/LOBC [ S0 _
Load Load Strt Slop Sbtt f Stop Rdadnrus Nominal Nominal cmii VA Load QA Drwin Nots

I Io.1I.D. Description Timc Tim Time C£!nt(A) C A T
H05 71-10550 RHR PP.A lOP-3A(Close) e 1.1 sec N/A N/A 6 NIA 125 N/A R!!no I ESK.5BI

BDR Chargiui Mdewr buua 1.1 I 2. inc N/A N/A 68 N/A 125 N/A Res nif I
Breaker Chargg Motor P.L 2.1 wc 6 W NIA N/A N/A 14 125 NIA VA
RHR PP.A lOP-3A(Tnp) 6.2r c 6.3 sec N/A N/A 6 N1A 125 N/A R I
RHR PP-A lOP-3A Close) 2sec 3 in N/A N/A 6 N/A 125 WA
Breaker Charging Motor hnsh 3.3 sc 9.3 sec N/A N/A 6t N/A 125 N/A Restate

_ BrekerCharing Motor EL 9.3 uc 13.2ue N/A N/A N/A 14 125 N/A VA _
H05 71-10560 Fcedto600Vbuu Is5o & 125l 0 NSA N/A N/A N/ *-7 N/A N/A N/A R a bno I ESI K5E 3
HOS K-IEDOAOO EDG.A&CTc BkClosinqRel 1.9 sec 120mi 4.4 ce 4.5 sec 1.41 0.0S6 120 10t Rew " I ESUB51 1

71-10504 EDO% A&CrBaesker(Cloe) 2 I2.1se% 4.5cc 4.6 ce 6 N/A 125 N/A ReslbsA I
Breake ChargingMotorlmush 21.cw 3.1cc 4n6sec 5 .6 ez 68 NIA 125 N/A Restsbe I
BreakerCtaingMotorP.L 3.1sec 7sec *5.6c 9.5 se N/A 14 125 N/A VA

62-IEDWA02 EDo.A&COdptBrkClsingRe 7 sec .2 c 9. sac 10.7 ee N/A 0.06 125 3 Rnsibi I
62X.IEDOAO EDOA&C Ot Btk Cloing Re 7 sec t.2sec 9.5 cc 10.7 we N/A 0.03 125 4 Reslta II
K9.IEDWA0O GenTieI bEDG.A&C(Tip) 73sec 120wm 9.7mee 239 mi 1.41 0.0t6 120 10 Reskbno I

EDGs A&CTierBeaker(Tuip) 7.3 we 7.4 cc 9.Ssee 9.9 se 6 N/A 125 N/A Ress I 5
H05 IHOEA03 EmerBsaI0500Undervoltage, 0.1 ec 7.2 ec 0.1 hic 239 mai 7.2 see N/A 125 N/A Resitat I ESK.5DB

_oLd Sheding and Sequendci
Re05 Conothm centrol QOe 120 Wmi Os c 240m N/A 1.22 125 152 =R c I

:S.
0

f-4

( 0

To

0%

CD

toC

00

NgLES (riming Sequence ad Individual Lad Current Jutifications)
I) FortheLOCA + LO nC ainio timing is bawd ond Reload ceqm included in UFSAR able 8.61

9 jO ~ O ?

2)RHR SW remmanystedby opetodrsfteR PumpSt.RHRSW pumps lOP-lB lOP-lD stt lO m tinoitidateRHRSW coolitg
RHRSW pump will be started manually by the contl teom operator one by one, not simultaneously.
OPN13C directs to sWtt one pump first, and then stast nt pump if equiied. According to Control Room SIL Chrs Adner,

operation would not si pumps simulaneously because operator knows that 4KV motors ca draw high innsh currents muling in a high voltage drop on emagency buss.
At leastS to 10 second duation is expected between the pumpC stat
T-10 minutes is selected forthe first manual staut of RHRSW pump. This is te time ressonably early becuse no eantiertime iscdedible formeamal action.
Startup of RHRSW pumps which are to provide cooling to the RHR Heat Exchangers would not be delayed until the end time of the 2 hond bat duty cycle period.

3) This breake is not automatically actuated as result ofLOCA and SBO.

4) For the purpose of this calculation Othse brken ar considered to close during the l minute of battery duty cycle asaraudom load for LOCA.

5) Breaker trips when one of the EDO's reaches 75%h of rated voltage and one of the double ended lie breakers is opened with bod of MDO output breakers open.

"O

0%
tot-j
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Appendix 5
Page 15 of 22
Computed by: A. Badlon
Checked by: S. rim

4 kV SWGR 71H05 for LOCA PICK UP & DROP OUT VOLTAGES
[ Componenl L |A LOCA Dropout
Compl Lod Q& I ModelNo. Ret Nominal Pickup Dopout MWminuml Mutin Pickup Minimum Marin Dropou"

No. ID. D a c Cd Volte Voltagej Vo.lbe Voltage |c_ Aep Voltage |A___

HOS 71.10502 ad S"tly EDO-A Close I GE AMH.4,76-250-ID 1 DEDMQ9 IW4 125 7 70 97.79 27.79 YES 97.79 27.79 YES
71-I050(loW) 7i.10028rkClwig Md00110 _t631 125 90 90 91.64 3.64 YES 103.26 1126 YES

ROS 71-10510 RHRlSv WlrPdp liIC I GE A 4.76-250-lD 1ED 10 IW000 125 70 70 112.16 42.16 YES 112.16 42.16 YES

71.105I0r(MO) 7i.105looCtw"Mor I OE 40000631 125 90 90 104.19 14.19 YES 130.95 20.95 YES

IOSV-101C RHR PnTp 1CP-1C 10SOV-10IC I ASCO HMI0C3 E-M a ABCO 11/1501 125 90 90 117.01 27.01 YE1 100.63 10.63 YES
1105 71-10512 CI Sgpy EDGaC CMss I OE AM{14.76-250-1D JDED 02 10/4OM 125 70 70 91.20 21.20 YES 91.20 2t.20 YES

71.10512(Molt) 71.1 2 ftk 2!!gM -M i GE G__0t0 31 12S 90 90 9194 3.94 YES 103.33 13.33 YES

ND5 71.10514 r to DM 10300 TUP I GE AMH4.76-250MID 2DE 9002o 1/W0 125 70 70 105.34 35.34 YES 10534 35.34 YES
rb to i 10300 Cloe= AMR4.M6W2S.ID nD0 I0UD0 125 70 70 94.43 24.43 YES 94.43 24.43 YPS

71-10514(Mole) 71-10514 Eft Cw" MOW I GE 0010-0631 125 90 90 102.71 12.71 YES 101.90 13.90 YES
HnS 71-10520 R RSev Wtr Pump IOP-IA I GE AM4.76.2WID iiD .0290 140 125 70 70 100.39 30.19 YES 10019 30.39 YES

71-10520(MO ) 71-i20 BhCha'gMdor I GE Om-m .631 125 90 90 104.36 14.36 YES 110.91 20.91 YES
IOSUN-V01A RHR Pp lCP-1A 1OSOV-101A_ I ASCO 1210C13 E4MfrmASO 11/15J01 125 90 90 117.01 27.01 YES 100.63 10.63 YES

H05 71.10530 Cue S" tp 14P-IA Clue I GE M Jl&4.7-25N01D ED.O04290 1N000 125 70 70 91.37 2137 YES 9.3? 21.37 YES
71.10530*1mo) 71.tI0309ICh gMch I GE G001633 125 90 90 104.20 14.20 YES 110.56 20.56 YES

H05 71-10540 RHR Pump OPM-3D Cs I Ge ANI4.76251D J4ED290 1010400 125 70 70 97.93 27.93 YES 97.93 27.93 YES
71-105 40( w) 71-1050 B aw" Mdor I a GE 0090531 125 9 90 104.50 14.50 YES 01o.99 33.99 YES

1105 71-10550 RHRPt= INP-3A Clse I GE AM%4.7-25-ID lDE 4290 104340 125 70 70 91.31 21.31 YES 91.31 21.31 YES
1105 71.10550(M ) 71.l W0wC Mdor I GE 00100631 125 90 90 9t.77 3.71 YES 101.05 11.05 YES

RHRPnP 0 1CP-3ATrip - I GE AM4.76-201ID IMSO100.0290 14 125 70 70 105.09 35.09 YES 105.09 35.09 YES

RHRPWe IOP-3A Clse I GE AMI4.76250-ID IUED0029 I0040 125 70 70 11.13 13 YES 0.00 -70.00 NO
71.10S50(Mowr) 71-0 arkiChftg Mdor I GE 001D.063l 125 90 90 101.55 11.55 YES 107.46 17.45 YES

H15 7110560 Feed so 60V Ha GE AMWO4.76250-ID IDEUMD290 10 125 70 70 N/A WA WA MA N/A N/A
105 KIEDGAMO2 K MEA&C B* Ciln Rd I GE CR21IIA211G TdecaniwidiGE Dded61I0/7 125 11.25 43.75 104.3 23.64 YES 101.40 57.65 YES

71.10504 EDarTeAAC Cloe I GE AM4.76-2501ID JDE.00.4290 10/0400 125 70 70 19.77 19.77 YES 39.77 19.77 YES
71.10504oor) 71-4 0aCmg"Udor T GE . 000631 125 90 90 100.45 10.45 YES 99.43 9.43 YES

5Q-IEDGA02 62-1EDGA02 EDO MAC Clong T AM E7012P9 A3413COOI 125 100 12.5 112.24 12.24 YES 101.42 1t.92 YES
62X-IEDGA02 62X.1EDGr 2 EDG AMC C I GE 1211AIIB12A 0010657 125 75 75 112.24 37.24 YES 101.42 26.42 YES
K9-IEDOAO 92 K-1EGA2 TieBreakTie p - I GE CR2IIIA21jG See *uled Telbcen 6110/97 125 31.25 43.75 100.43 19.1t YES 101.49 57.74 YES

71.10504 EDG rT A &C UPI GE AMH4.76250-1D 1 DEMD00.290 00400 125 70 70 99.59 29.59 YES 99.59 29.59 YES
H05 IHOEA03 Emerm . 305U0 T GE SAMI7A GOMM0576 125 62.5 62.5 101.09 45.59 YES 97.66 35.16 YES

I GE I2UII1B12A 0G010.657 125 75 75 101.09 33.09 YES 97.66 22.66 YES

I Al|en- 7l0- ? TC JE U034 120 70 4a 191.09 31.09 YES 97.6 M57.66 YES
(E_ _ __ _ _ _ _ J __ 8Jb~ _ r

I Apd _ 7012PD A3d-4l US 300 12.5 #0109 109 YES 97.66 35.16 YES

/___ I f-lE27t I B45s 2 Ahe 6 i25 70 70 010.09 3.0 YES 97.66 27.66 YES

0

0)

:3'

i- 0

=* 0

z 0
"0Il

- 00

0
P.I~k%. .DR4-o -00398
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Computed by: A. Batton
Chedced by: S. [Om

4 kV SWGR 71110S for SBO, PICK UP & DROP OUT VOLTAGES

SBF1ICon 8 PickwoS D W
CLmOA QA.Imm~ Moda No. Ret. Nominal PickwpjDrmpuI Mitilm"n Marginj Piku MiillMargin Dropoot

C .IEDG I GE AMHOl4.76.250.D JVED.C0029 10/41 125 70 70 97.47 27.47 YES 97.47 27.47 YEu
71.105O2(oloi) 71.0i ~ C=E~wft~M"t -00100631 125 0 90 97.44 7.44 YES 101.32 17.32 YES
KIOIEDGA0I K1MO1EGAfl1 EDG A E Fa I GE CR2IIA2I11 TcWnwb1aGE dstvd&610197 125 11.25 4375 110.92 29.67 YES 10012 56.7 YES

71.10502 cmi supp EDO-A TOiP I GE AIMi-.76-25ID JVED.00029 10/410 12$ 70 70 94.39 24.39 YES 94.39 24.39 YES
Cht Suppl E -AO Cro I GE AMH4.76-250ID JDED'0.29 10/41 125 70 70 99.5 29.57 YES I99.57 29.57 YES

71-10502Mosor). 71.1050 B* ow" IM _____ 0010061 125 90 90 105.4 15.47 YES 112.41 22.41 YES I
H 1-140510 R1ItRSY.Y10?4CTip I GE AMA1-65-MID JDED.C0.02 IN"410 123 70 70 N/A NVA NIA WA W/A V/A

Ha05 71.10512 CbIi Svppy EDG-C Close I GE AhdH-4.7620-MID JDEDOO-029 10/4O 125 70 70 9711 27.11 YES 9731 27.11 YES
71-10512(Motosf) 71-105312 M 00f ~M ft __ _ _0010.061 125 9 90 97.73 %73 YES 107.42 17.4 YES
KIO.IED00OI 1IO61EDGC.0 ED(CEgrLFd I GE CR2111A211G Tga mwiihGEiDed06/1010 125 71.7 43.75 111.14 3239 YES I0012 56.7 YES

71.10512 Clid Sq* tED.C Trip I GE ANWH..76.250-ID JDED400.29 1IN410 125 70 70 95"53 25.53 YES 95.53 25.53 YE
1105 71.40514 Tha m1-0300M I GE AMH4-76.250-ID JDED.00029 30/41 125 70 70 105.12 35.12 YES 10512 35.12 YES
1105 71-10520 R Saw WkTP"~ 1OP61A IL GH AMHW162S01D 1DED4029 30/41 125 70 70 WA W/A N/A W/A W/A NIA
110 71-10530 Com~reSNyPwvII4NIA I cm AMH-4,76-r5ID JDEDM0-029 10/0410 125 70 70 N/A N/A WA N/A W/A NA
1105 71-10540 1112 I'"q 1I'638 - GE AMH-&6-250ID ADEDOWM29 10/010 125 70 70 N/A N/A W/A )A W/A N/A

71150M~)71-0540Ikaf 8chviM~OW ___ 0010-08 125 90 90 NIA N/A W/A )/A NWA VA
1105 71-10550 RRMWIMA== = AI ~GE ________.7-M JDED04NM0 10M0M0 125 70 70 N/A N/A - WA /A- -/Am -N-A-

12055(5aij i12DikCtw0MAo ______(01.0 125 90 V0 A N/A WA WA N/A N/A
1105 71-10560 Fued to 60yV Bo GE AMH.4.76-250ID JDEDO002 100100 125 70 70 N/A KIA WA W/A WA N/A
1105 KS-IEGAOO2 XSEDOACM~lusinRel I GE C11221A2110 T#hemwihGEDsldM6/017 125 71S7 43.75 112.1 34.05 YES 113116 69.41 YES

71-10504 EDGTieA&ccIMs I GE AMH-4.76-250ID IDED0O2 109410 125 70 70 96.09 2609 YES 96.09 2609 YES
71_1050______7_ __h______ 0010061 2 90 90 104.45 14.45 YES 305123 15.23 YES

62-E1XIA02 62-1 EOGAO2 EDO A&C Closrig I AM E7d12ffi A341.010 125 100 12.5 111.79 11.79 YES 100.11 17.61 YES
62X-1EDGA02 W-X.EDOA02 EDO AW Clt I GE 12HLAlIB12A 001.057 125 75 75 111.79 36.79 YES 100.13 25.13 YES
K9IEDGAO02 K9~1EDGH302TmleFdWer~iP I GE C112111IA2110 TlvIemnwihG6Ddcd06fl07 125 W3.7 43.75 110394 32.19 YES 100.13 56.3 YES

71-10504 EDG~flA&CTp I GE AMH-i6-250-11D JMD4D.0-0 10/410 132 70 70 9196 2196 YES 9196 21.96 YES
1105 1HOIIA3 Entarfm 0500U I E SAM17A 00104576 125 62. 62.5 11104 47.54 YES 97.07 34.57 YES

GE 2IMPIA1112A 0O01.67 125 75 75 110.04 35.04 YES 97.07 22.07 YES

1Allw ale? 7W0R7C JE413"d 1I0 70 40 110.04 4104 1YES 97.07 57.07 YES

Atift1 E7M12PD A53.COO 12WlS 1. IIL6 MM4 YS 70 YES

ODM% IT-71 455400 &appuf 2 0 111.04 40.04 YE 970 2.7 YS

05
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0
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