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Southern California Edison Company 
23 PARKER STREET 

IRVINE, CALIFORNIA 92718 

F. R. NANDY March 15, 1990 TELEPHONE 
MANAGER OF NUCLEAR LICENSING (714) 587-5400 

U. S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, D.C. 20555 

Gentlemen: 

Subject: Docket Nos. 50-361 and 50-362 
ATWS Rule - 10 CFR 50.62 (TAC Nos. 59139/40) 
Diverse Emergency Feedwater Actuation 
San Onofre Nuclear Generating Station 
Units 2 and 3 

References: 1. December 5, 1989 letter from F. R. Nandy (SCE) to Document 
Control Desk (NRC); Subject: Same as above 

2. August 15, 1989 memorandum from M. David Lynch (NRC) to 
John N. Hannon (NRC); Subject: Summary of Meeting with the 
Combustion Engineering Owners' Group (CEOG) Regarding the 
DEFAS Design Features to be Installed per 10 CFR 50.62 (The 
ATWS Rule) 

This letter provides a description of the San Onofre Units 2 and 3 Diverse 
Emergency Feedwater Actuation System (DEFAS) design to satisfy the Southern 
California Edison (SCE) commitment in Reference 1. This description, which is 
based on the currently available preliminary engineering design details, is 
provided in the Enclosure.  

SCE's DEFAS design meets the requirements of the ATWS Rule - 10 CFR 
50.62(c)(1). The San Onofre Units 2 and 3 DEFAS will perform its function in 
a reliable manner and be diverse and independent (from sensor output to the 
final actuation device) from the existing reactor trip system. The existing 
narrow range steam generator level transmitters are the sensors which will 
provide the input signals. The final actuation devices will be the Emergency 
Safety Features Actuation System relays which initiate the auxiliary 
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Document Control Desk -2- March 15, 1990 

(emergency) feedwater system. The enclosed design description also includes a 
comparison of the San Onofre Units 2 and 3 design with the Combustion 
Engineering Owners' Group design which has been accepted by the NRC as 
documented in Reference 2.  

If you have any questions or would like additional information, please let me 
know.  

Very truly you s, 

Enclosure 

cc: J. B. Martin, Regional Administrator, NRC Region V 
C. Caldwell, NRC Senior Resident Inspector, San Onofre Units 1, 2 and 3
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DIVERSE EMERGENCY FEEDWATER ACTUATION SYSTEM 
SAN ONOFRE UNITS 2 AND 3 

BACKGROUND 

A. AUXILIARY (EMERGENCY) FEEDWATER SYSTEM FUNCTIONS 

The Auxiliary Feedwater System (AFWS) has the following main 
functions: 1) to supply feedwater to the steam generators during 
normal plant start-up and shutdown, 2) to automatically supply 
feedwater to the steam generators during emergency conditions for 
reactor decay heat removal and to cool down the Reactor Coolant 
System.  

During emergency conditions, initiation of an Emergency Feedwater 
Actuation Signal (EFAS).automatically actuates the AFWS to provide 
feedwater to the steam generators on low steam generator level. When 
an EFAS is generated, the turbine-driven AFWS pump and the 
corresponding motor-driven AFWS pump, which is dedicated to the steam 
generator that has the low level, are automatically started. To 
deliver flow to the affected steam generator, AFW control valves and 
isolation valves are fully opened unless there is a pressure mismatch 
between steam generators (such as a steamline break inside 
containment). Other actions following the initiation of an EFAS 
include: AFW pump room emergency exhaust fans start and the steam 
generator blowdown isolation valve is closed.  

Actuation of both a Main Steam Isolation Signal (MSIS) and an EFAS 
is an indication of a ruptured steam generator or steam line. MSIS 
is actuated from low steam generator pressure, and EFAS is actuated 
from low steam generator level. If both MSIS and EFAS are actuated 
simultaneously, the EFAS logic automatically isolates AFW flow to 
the depressurized steam generator and controls flow to the intact 
steam generator.  

B. 10 CFR 50.62 ATWS RULE REQUIREMENTS 

Title 10 of the Code of Federal Regulations, Section 50.62 
(1OCFR50.62), "Requirements for Reduction of Risk from Anticipated 
Transients Without Scram (ATWS) events for Light-Water-Cooled Nuclear 
Power Plant", requires that: 

1. - "Each pressurized water reactor must have equipment from sensor 
output to final actuation device, that is diverse from the 
reactor trip system, to automatically initiate the auxiliary (or 
emergency) feedwater system and initiate a turbine trip under 
Conditions indicative of an ATWS. This equipment must be 
designed to perform its function in a reliable manner and be 
independent (from sensor output to the final actuation device) 
from the existing reactor trip system". For the Diverse 
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Emergency Feedwater Actuation System (DEFAS), narrow range steam 
generator level transmitter outputs are the input signals and 
the final actuation devices will be the Emergency Safety 
Features Actuation System (ESFAS) relays which initiate the 
auxiliary (emergency) feedwater system.  

2. "Each pressurized water reactor manufactured by Combustion 
Engineering or by Babcock and Wilcox must have a Diverse Scram 
System (DSS) from the sensor output to interruption of power to 
the control rods. This scram system must be designed to perform 
its function in a reliable manner and be independent from the 
existing reactor trip system (from sensor output to interruption 
of power to the control rods)". A DSS has been installed in 
Unit 2 and will be installed in Unit 3 during the upcoming 
Cycle 5 refueling outage.  

ATWS is an Anticipated Operational Occurrence (AOO) such as, loss of 
feedwater, main condenser isolation, or loss of all offsite power, 
accompanied by a failure of the Reactor Protection System (RPS) to 
scram the reactor and a common cause failure which prevents the 
Emergency Feedwater Actuation System (EFAS) from providing Auxiliary 
Feedwater (AFW). The failure probability of both the RPS and EFAS is 
extremely low because each consists of four identical channels, two; 
out-of-four trip logic and four trip paths of class 1E design.  
However, identical components from the same manufacturer are utilized 
in each channel of the RPS and EFAS. Because of this the NRC 
considers as a credible event the failure of both the RPS and EFAS 
due to a common cause failure.  

The Diverse Scram System (SS) trips the Control Element Drive 
Mechanism Control System (CEDMCS) motor generator output contacts on 
high-high pressurizer pressure and initiates a Diverse Turbine Trip 
(DTT) to mitigate the consequences of an ATWS event.  

If this postulated common cause failure should prevent the EFAS from 
operating, the Diverse Emergency Feedwater Actuation System (DEFAS) 
is required to actuate the Auxiliary Feedwater System (AFWS).  

C. DESIGN CONSIDERATIONS 

It is assumed that the following design considerations derived from 
the Combustion Engineering Owners Group Generic Design are acceptable 
and meet the ATWS rule: 

Operator Action 

Once DEFAS is initiated, the AFW system will automatically fill the 
steam generator to a preset level and DEFAS will then terminate AFW 
flow. Operator action is required to return to normal AFW operation.  
The operator will retain the capability to take control and modulate 
AFW flow at any time. Cycling controls similar to EFAS will be 
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provided so that no operator action is required for a minimum of 30 
minutes.  

Power Sources 

The-power source for the proposed DEFAS final actuation device is the 
same as is used for the DSS, which is separate and independent from 
the existing RPS power.  

Inadvertent Actuation 

During plant operation it must be assumed that a control grade system 
will fail in the worst manner at the worst time. Therefore, it is 
possible that the DEFAS would inadvertently actuate and increase the 
probability of the occurrence of overcooling of the primary or an 
overfilling of the secondary side. The possibility of inadvertent 
actuation was minimized by: 

a. MSIS and EFAS blocks in the EFAS cabinets 
b. Simultaneous DSS signal required 
c. Energize to actuate DEFAS logic design 
d. Setpoints below EFAS actuation levels 

These events have been considered in the safety analysis of the 
plant.  

Isolation of Ruptured Steam Generator 

The proposed DEFAS does not provide the isolation function for a 
steam generator with a pressure boundary rupture. This could impact 
events such as steam line break, feedwater line break, and steam 
generator tube rupture. For the secondary pipe breaks failure of the 
control system (i.e., feeding a ruptured generator) would lead to an 
overcooling of the primary system and an increase in containment 
pressure. For the steam generator tube rupture, feeding the ruptured 
generator could lead to a steam generator overfill and subsequent 
filling of the steam lines with liquid and liquid discharge out of 
the secondary safeties. The impact of the potential failure of the 
control system during a steam generator pressure boundary rupture is 
precluded by the measures (a) through (d) identified in the 
Inadvertent Actuation section above.  

Separation from Existing System 

The proposed DEFAS will use the same final actuation device that 
currently interfaces with the various emergency feedwater components.  
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DEFAS DESIGN 

A. FUNCTIONAL OBJECTIVE 

The objective of DEFAS is to comply with the ATWS rule and install a 
diverse source of auxiliary feedwater actuation to provide water to 
the steam generators in an ATWS event in a manner that does not 
interfere with proper functioning of the existing RPS EFAS actuation 
circuitry. This actuation is provided during an AO requiring 
emergency feedwater coincident with a failure of the Reactor 
Protection System (RPS) and indication of initiation of the Diverse 
Scram System (DSS).  

The DEFAS input signal is steam generator level from the Class 1E 
level transmitters. The final actuation devices are the auxiliary 
feedwater system pump and valve ESFAS actuation relays. The DEFAS 
initiation signals will cause actuation of the auxiliary feedwater 
pumps and valves only if there is a demand for auxiliary feedwater, 
a DSS initiation, and neither an EFAS nor an MSIS signal has been 
generated by the ESFAS. This indicates that conditions indicative of 
an ATWS are present and DEFAS is required. The occurrence of the 
EFAS or MSIS signal by the ESFAS or with the absence of an enable 
from the DSS indicates that conditions indicative of an ATWS have not 
occurred or that emergency feedwater actuation by the DEFAS is not 
required. Under these conditions the DEFAS actuation will be blocked 
through logic in the EFAS cabinets (see Figure 1 Block Diagram).  

B. DEFAS DESIGN CRITERIA (FROM GENERIC LETTER 85-06) 

1. Safety Related 

Safety related design is not required, but the implementation 
must be such that the existing protection system continues to 
meet all applicable safety related criteria.  

2. Redundancy 

Not required.  

3. Diversity 

Provide diversity to the extent reasonable and practical to 
minimize the potential for common cause failures from the 
s.ensors to, but not including, the final actuation device.  

4.' Electrical Lndependence 

Required from sensor output to the final actuation at which 
point non-safety related circuits must be isolated from safety 
related circuits.  
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5. Physical Separation from the Existing Reactor Trip System 

The implementation must be such that separation criteria applied 
'o the existing protection system are not violated.  

6. Environmental Qualification 

For anticipated operational occurrences only, not for accidents.  

7. Seismic Qualification 

Design to preclude a collapse or failure which could result in 
loss of a safety function of a Seismic Category I item (Seismic 
II/I).  

8. Quality Assurance for Test, Maintenance and Surveillance 

As required by Generic Letter 85-06, "Quality Assurance Guidance 
for ATWS Equipment that is not Safety Related".  

9. Safety-Related (1E) Power Supply 

Not required, but must be capable of performing safety functions 
with loss of offsite power. Logic power must be from an 
instrument power supply independent from the power supplies for 
the existing reactor trip system. Logic power should be 
supplied from a station battery other than those used in the 
existing RTS. The batteries and/or inverters used for 
mitigating system components need not be diverse from, but must 
be electrically independent of the existing RTS. Existing RTS 
sensor and instrument channel power supplies may be used only if 
the possibility of common mode failure is prevented.  

10. Testability at Power 

Required. The mitigating system function may be bypassed to 
prevent inadvertent actuation during testing at power. The 
bypass condition must be automatically and continuously 
indicated in the main control room.  

11.. Inadvertant Actuation 

Minimize inadvertant actuation and challenges to other safety 
systems.  

12. - Maintenance Bypasses 

The system design may permit bypass of the mitigating function 
to allow maintenance, repair, test or calibration during 
operation to avoid inadvertent actuation of protective action at 
the system level. The use of maintenance bypasses shall be 
restricted as governed by technical specification out of service 
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times and limiting conditions for operation. The bypass 
condition should be automatically and continuously indicated in 
the main control room.  

13. Operating Bypasses 

Where operating requirements necessitate automatic or manual 
bypass of a mitigating system, the design should be such that 
the bypass will be removed automatically whenever permissive 
conditions are not met. Removal of the bypass condition should 
be indicated in the main control room.  

14. Indication of Bypasses 

If the protective action of some part of the mitigating system 
has been bypassed or deliberately rendered inoperative for any 
purpose, this fact should be continuously and automatically 
indicated in the control room.  

15. Means for Bypassing 

As practical, the use of a maintenance bypass should not involve 
installing jumpers, lifting leads, pulling fuses, throwing 
breakers or blocking relays. A permanently installed bypass 
switch or similar device should be used.  

16. Completion of Protection Action Once DEFAS is Initiated 

Once DEFAS initiates AFW flow, the steam generator will be 
filled and maintained within a preset level band. Return to 
normal operation will require subsequent deliberate operator 
action. No operator action is required prior to 30 minutes 
after DEFAS initiation.  

17. Manual Initiation 

Provide manual initiation using existing equipment.  

18. Information Readout 

DEFAS shall be designed to provide the operator with accurate, 
complete and timely information pertinent to its own status.  

19. Construction Constraints 

Design as practical to minimize unit outage time.  

20. DEFAS Response Time Requirements 

The response time of DEFAS shall be the same as the EFAS 
response time.  
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C. DEFAS FUNCTIONAL DESCRIPTION 

A functional block diagram is provided as Figure 1. The system is 
made up of sensors, .signal processing equipment, DEFAS actuation 
logic, and the final actuation relays.  

The sensors are existing narrow range steam generator level 
transmitters, LT1113A,B,C,D and LT1123A,B,C,D. These sensors were 
selected for the following reasons: 

a. Directly indicative of loss of heat sink capability.  

b. Easy to correlate design/operation with existing safety 
grade system to assure non-interfering operation.  

c. Accommodates need to design in a delay in initiation.  

d. Ability to control level by cycling.  

e. The sensor outputs are readily available in the control 
room area. The ATWS rule allows the use of common primary 
sensors.  

In the 1E instrument racks a safety related Isolation Card generates 
the DEFAS input signal which is then cabled over to the DEFAS 
cabinet.  

The DEFAS cabinet will be located in the control room area and 
contain the actuation logic for DEFAS. The logic provides the 
following functions: channel low level recognition, trip coincidence 
logic, and system alarms. The actuation logic is based on a 2 out of 
4 actuation design for each steam generator. DEFAS receives a 
permissive signal from the DSS.. In the diversity table (Table 1), 
the individual component types are identified and compared to 
equivalent components in the RPS. The DEFAS cabinet will include an 
operation/testing mimic panel which will provide the operator or 
technician with a status of each channel and trip path at the 
cabinet. Outputs from the DEFAS cabinet are provided to the CFMS 
providing for operator interface in the control room. In addition, 
there is a DEFAS trouble alarm in the control room.  

The ESFAS Relay Cabinets receive the DEFAS initiation signal and 
provide isolation between DEFAS and the safety related portions of 
the ESFAS components. In addition, the interlocks between DEFAS and 
both EFAS and MSIS are located in this cabinet. If neither EFAS nor 
MSIS have actuated, the DEFAS initiation signal will deenergize the 
ESFAS actuation relays for the auxiliary feedwater system.  
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D. DEFAS DESIGN IMPLEMENTATION 

1. Safety Related 

DEFAS will be designed "QCIII/ATWS." The ATWS rule does not 
require the DEFAS to be designed as a safety related system.  
However, the interfaces with and isolation from the existing 
AFWS will be designed as safety related.  

2. Redundancy 

The DEFAS is not required to be redundant. However, a 4 channel 
system will be installed of which 2 channels will be required to 
be operable in Modes 1, 2 or 3 (with CEAs capable of 
withdrawal).  

3. Diversity 

The NRC Guidance requires the equipment to be diverse to the 
extent reasonable and practical to minimize the potential for 
common cause failures.  

DEFAS will be diverse as follows (see Table 1): 

DEFAS will use equipment which is different from those portions 
of the RPS that function to protect against AO0. The DEFAS 
cabinet and input isolators will use energize to trip Foxboro 
Spec 200 and Microspec equipment which is not used by the 
deenergize to trip RPS, and therefore, not subject to the same 
common cause failures.  

A common interface point for the DEFAS is in the ESFAS cabinet 
where the DEFAS and EFAS cause the same actuation relays to 
control the pumps and valves in the Emergency Feedwater System.  
Relays of this type are not used in the RPS. These actuation 
relays, "final actuation device", are Potter Brumfield MDR 
relays. The DEFAS is isolated in the ESFAS cabinets using 
qualified isolation relays.  

4. Electrical Independence 

The DEFAS will be electrically independent from the existing 
RPS. The power supply to DEFAS will be the same source as the 
ATWS/DSS, which is the 120 VAC non-1E Uninterruptible Power 
Supply (UPS), compared to the 120 VAC 1E UPS for the RPS.  
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5. Physical Separation 

The DEFAS will be physically separated from the RPS. Electrical 
deparation in accordance with Regulatory Guide 1.75, as 
described in UFSAR Sections 7.1.2.29 and 8.1.4.3, will be 
maintained.  

6. Environmental Qualification 

The DEFAS Cabinet is environmentally qualified for those 
conditions that may be expected to occur in the main control 
room during an AOO. It is not environmentally qualified for 
accident conditions. The safety related interface with the AFW 
actuation system is located in a mild environment (control room) 
for all AO.  

7. Seismic Qualification 

The DEFAS system does not need to be seismically qualified to 
meet the ATWS rule requirements; however, DEFAS equipment and 
installation will be designed to Seismic Category II/I (will be 
designed to preclude a collapse or failure which could result 
in loss of a safety function of a Seismic Category I item).  

8. Quality Assurance 

The DEFAS will be designed under Class III/ATWS Quality 
Assurance Procedures consistent with the requirements and 
clarification of 10CFR50.62 provided in NRC Generic 
Letter 85-06, "Quality Assurance Guidance for ATWS Equipment 
That is Not Safety Related," dated April 16, 1985. The safety 
related interface with the AFW actuation system will be designed 
as Quality Class II.  

9. Safety Related Power Supply 

The DEFAS system has two 120 VAC power supplies from the non
1E UPS. The non-1E UPS is normally powered from the "A" Train 
4160 volt 1E bus. A 52 minute battery provides uninterruptible 
power to the inverter should the lE supply or battery charger be 
unavailable.  

Should the inverter be unavailable, power is provided via a 
static transfer switch from non-1E bus B12. Simultaneous loss 
of offsite power and inverter failure is not considered a 
credible event.  

10. Testability at Power 

DEFAS is designed to be tested on-line. There are two types of 
bypasses that will be used for the testing of the DEFAS cabinet.  
Each of the four channels can be placed in the test position, 
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which removes that channel from the 2/4 logic. A channel being 
placed in test would be displayed on the Critical Functions 
Monitoring System (CFMS) and cause an annunciation. The purpose 
6f the test position is to allow a test source to simulate steam 
generator level transmitter signals to verify/calibrate channel 
level indications and setpoints. Each of the two trip paths can 
also be placed in bypass in order to test the 2/4 logic.  

The DEFAS testing program will be identical to the DSS testing 
program: 

A Channel Check will be performed on a once per day basis.  
This involves comparing the eight steam generator level 
indications to ensure that the channels are all within the 
same acceptance band as the existing steam generator level 
indications.  

A Functional Test will be performed at 92-day intervals.  
This involves placing each channel in test and verifying the 
alarm and actuation setpoints. The complete system will 
also be placed in bypass and the 2/4 logic tested for all 
combinations.  

During refueling outages, channel calibration and a 
functional test will be performed. All alarms will be 
tested. A trip test will be performed in which the 
Auxiliary Feedwater ESFAS relays will be actuated by 
simulating low level inputs to the DEFAS cabinet. This trip 
test is the only time that (2) jumpers will have to be 
installed at terminal strip test points specifically for the 
purpose of conducting DEFAS testing. Removal of these 
jumpers will be formally checked and documented as part of 
the calibration and test procedure. Use of jumpers while 
the reactor is shut down avoids the installation of 
equipment which could cause an inadvertant DEFAS actuation.  

Operating procedures will be revised to require 2 of the 4 
channels to be operable in Modes 1, 2 and 3 (with 
CEAs capable of withdrawal) with the testing program 
described above. Note that up to 2 of the 4 channels may 
be bypassed by use of the testing mode without generating 
a single-channel trip signal. With 2 channels in a testing 
mode, a 2 out of 2 channel trip logic would be in effect.  

- When the number of operable channels is less than 2, the 
minimum number of operable channels will be restored within 
7 days or the reactor will be placed in Mode 4 within the 
next 24 hours.  

The addition of the DEFAS cabinet will have minimal affect 
in the control room. One annunciator will be added which 
will read "DEFAS Trouble". This will alert the operator to 
a view a display on the CFMS. Although the CFMS display is 
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still in the conceptual stage, it will tentatively duplicate 
the mimic board on the cabinet itself.  

11. Inadvertent Actuation 

The - DEFAS shall be designed with features to minimize 
inadvertent actuations and challenges to the safety system. The 
DEFAS low steam generator level setpoints are set below the 
existing setpoints for RPS actuation to prevent the possibility 
of the DEFAS initiating feed before the RPS.  

The DEFAS initiation relays shall be designed to be energized to 
actuate which is opposite the RPS which deenergizes. This 
design for the DEFAS initiation relays will prevent the loss of 
relay power from causing an inadvertent actuation.  

The DEFAS will be blocked by either an EFAS or MSIS signal to 
prevent DEFAS inadvertent actuations from occurring. When the 
RPS initiates either EFAS or MSIS, indicating the RPS is 
operating normally and conditions for ATWS do not exist, 
blocking logic is activated which disables the DEFAS Relay 
preventing the DEFAS from controlling the auxiliary feedwater 
flow.  

A DSS signal is a required enable signal for DEFAS which 
prevents an inadvertent actuation of DEFAS.  

The DEFAS for each steam generator will utilize a four channel 
logic design to achieve a 2-out-of-4 initiation of the actuation 
relays.  

See Figure 2 for simplified DEFAS logic.  

12. Maintenance Bypasses 

See Item 10.  

13. Operating Bypasses 

None provided.  

14. Indication of Bypass 

- Bypass conditions are continuously alarmed in the control room.  
See Item 10.  

15. Means for Bypassing 

See Item 10.  

16. Completion of Protective Action Once DEFAS is Initiated 
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Once DEFAS is initiated, the AFW system will automatically fill 
tfhe steam generator to a preset level. DEFAS will terminate AFW 
flow when the steam generator level has been restored to 
approximately 5% above the DEFAS actuation setpoint. Operator 
acti-on is required to return to normal AFW operation. The AFW 
system will initiate and terminate flow in the same manner if 
either DEFAS or EFAS causes it to restore steam generator level.  
The existing capability to override the EFAS signal at each pump 
and valve will also function to override the DEFAS actuation.  
The operator will retain the capability to take control and 
modulate AFW flow at any time. Cycling controls similar to EFAS 
will be provided so that operator action is not required for a 
minimum of 30 minutes. See Figure 3 for steam generator level 
setpoint information.  

17. Manual Initiation 

Manual initiation capability is available at the existing ESFAS 
cabinet. Existing panel mounted push buttons which actuate the 
Auxiliary Feedwater actuation relays will be utilized to perform 
manual DEFAS initiation.  

18. Information Readout 

The DEFAS input signals, power supplies, channel trip, channel 
test and bypass statuses are transmitted to the CFMS for display 
and alarm annunciation in the control room. The DEFAS will have 
one annunciator in the control room. This annunciator will read 
"DEFAS trouble". This annunciator will be annunciated to alert 
the operator to observe a display on the CFMS. The following 
conditions will activate the annunciator and the alarm status 
will be displayed on the CFMS CRT screen.  

* Channel Trip (SG level below setpoint - 1/channel) 

* Channel Test (1/channel) 

* Trip Path Bypass (2 inputs) 

* Loss of Logic Power Supply (2 inputs) 

* Loss of AC Power Supply (2 inputs) 

* Spec 200 Micro Card Failure (1/channel) 

* Trip Path Trip (2/4 channel trip - 1/channel) 

The values of steam generator level, power supply voltages and the 
system status can be displayed on the CFMS CRT any time by operator 
demand.  
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19. Construction Constraints 

The system shall be designed as practical to minimize unit 
outage time by designing DEFAS to be installed, tested, and 
accepted with the unit on line. The addition of modules to the 
control room process instrumentation racks poses no unique 
problems. The addition of the DEFAS cabinet shall be done 
independently of plant status and the majority of the DEFAS 
system testing will be done prior to tying into the control room 
process instrumentation racks and ESFAS relay panels.  

20. DEFAS Response Time Requirements 

The response time of the DEFAS shall be designed to meet the 
same response time as EFAS. The system will deliver auxiliary 
feedwater to the steam generators within 52.7 seconds of a low 
steam generator level signal and a DSS permissive.  

III. COMPARISON WITH COMBUSTION ENGINEERING GENERIC DESIGN 

ISOLATION: 

SCE intends to use Foxboro voltage to current Spec 200 modules, model 
number 2AO-VAI for isolation of the existing level transmitter loops from 
the DEFAS system while CE proposed the use of optical isolators. The SCE 
interface between the ESFAS cabinets and the DEFAS cabinet will be 
hardwired and use a qualified relay for isolation, while the proposed CE 
interface was a fiber optics modem.  

PROGRAMMABLE LOGIC CONTROLLERS: 

SCE intends to use Foxboro Spec 200 Micro logic modules and Continuous 
Display Stations instead of two full fledged programmable logic 
controllers per unit. These Foxboro components are used in the DSS system 
and in numerous other locations in the plant. This application does not 
require the use of a programmable controller.  

TEST PANEL: 

SCE intends to provide a full mimic display (see Figure 4) while CE's 
design was based on a small non-diagrammatic test panel.  

The following SCE design areas are similar to the CE design: 

* .Channelized inputs, 4 from existing level transmitters on each 
steam generator.  

* Interlock with the DSS for ATWS event detection.  

* Interlock with the EFAS and MSIS actuation systems to block 
DEFAS on EFAS or MSIS actuation.  

- 13 -



Two independent Non 1E UPS power supplies to the DEFAS cabinet.  

* Main control panel trouble alarm.  

* Information provided to Plant computer System.  

* For the channel check and functional tests at power, bypass and 
test switches are used to avoid the use of jumpers. However, 
during refueling outages jumpers will be used for channel 
calibration and functional tests. Removal of these jumpers will 
be formally checked and documented as part of the channel 
calibration and functional test procedure. Use of jumpers while 
the reactor is shut down avoids the installation of equipment 
which could cause an inadvertant DEFAS actuation.  

CYCLING: 

Cycling controls similar to EFAS will be provided so that operator action 
is not required for a minimum of 30 minutes.  

DEFASCEP 

- 14 -
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FIGURE 3 - STEAM GERNIOR IEVEL SrI ' S 

gotes: 

B Sased o7. as- b4it dimensfons for Unit 3 and assumes 
wide range lewt calibrated to the tube sheet.  

Maintari normt HR Level at 57.5% with the main 
turbine off L ne and 67% when the main turbine is in 
service.  

Indicates the e 3 alarms are actuated on alarming 
recordes LR1 05 and LR1106 

+ Assumes conde"sing pot located above Steam Generator.  

Location Narrow K Wide % 
- Range In. Range in.  

A. Top of Steam 309.6 171+ 632.2 126+ 
Generator 

K B. KI Level Tap 180.9 100 494.5 100 

M C. HI Level Trip 162.8 90 476.4 96.4 

0 N D. Hi Level Override 153.8 85.0 467.4 94.5 e 

P E. Hi Level Pretrip 139.3 77 452.8 91.5 * 
F. Hi Level Alarm 133.9 74.0 447.5 90.5 * 
G. Zero Ref (CanDeck) 149 82.4 462.6 93.6 

H. Normal 121.2 67 435 87.9 " 

, *1. Norwfal 104 57.5 417 84,4 

J. WR Hi Level Alarm 119 66 432 87 * 

* K. WR Lo Level Alarm 81.5 45 392 79 

L. Top of Feedring 78.35 43.3 392 79.3 

H. Low Level A(arm 77.8 43.0 391.4 79.2 * 
N. Low Level Pretrip 72.3 40 385 78  

0. Bottom FD Ring 66.35 36.7 380 76.8 
Top of U Tubes 

P. EFAS Auto Shutoff 54.3 30 368 74.4 

0. Low Level Trip 45.25 25 360 72.8 
EFAS On 

DEFAS Off 

01. NR Lo-Lo Level Trip 36.2 20 352 71.2 
DEFAS On 

R. Low Level Tap 0 0 313.6 63.4 

** S. WR Lo-Lo LeveL Alarm 247 50 

T. Tube Sheet 313.60 0 0 0
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