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Southern California Edison Company 
23 PARKER STREET 

IRVINE, CALIFORNIA 92718 

R. M. ROSENBLUM TELEPHONE 
MANAGER OF October 4, 1991 (714) 454-4505 

NUCLEAR REGULATORY AFFAIRS 

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

Gentlemen: 

Subject: Docket No. 50-206 
SEP Topic VI-7.C.2 and Reg. Guide 1.97 Issues 
San Onofre Nuclear Generating Station, Unit 1 

References: 1) Letter from F. R. Nandy, SCE, to NRC, dated June 3, 1989 
2) Letter from F. R. Nandy, SCE, to NRC, dated February 22, 1991 
3) Letter from F. R. Nandy, SCE, to NRC, dated February 27, 1991 
4) Letter from R. M. Rosenblum, SCE, to NRC, dated July 1, 1991 
5) Regulatory Guide (RG) 1.97, "Instrumentation for Light-Water 

Cooled Nuclear Power Plants to Assess Plant Environs Conditions 
During and Following an Accident" 

6) Systematic Evaluation Program (SEP) Topic VI-7.C.2, "Failure 
Mode Analysis (Emergency Core Cooling System)" 

This letter describes the assumptions, methodology and criteria we are using 
to resolve the SEP Topic VI-7.C.2/RG 1.97 issues that are related to cable 
separation, and provides our resolution of RG 1.97 issues that are not related 
to cable separation.  

BACKGROUND 

We previously informed the NRC (Reference 1) that we were integrating the 
resolution of SEP Topic VI-7.C.2 and RG 1.97 issues relatedto separation of 
electrical cables. Subsequently, we indicated (References 2 and 3) that 
certain ECCS Single Failure Analysis (SFA) issues would be addressed in our 
resolution of SEP Topic VI-7.C.2 issues. We further stated, during a-March 
1991 NRC Inspection, that RG 1.97 issues not related to separation would also 
be included in our integrated resolution. A detailed history of SEP Topic 
VI-7.C.2, RG 1.97, and ECCS SFA issues at SONGS-i,'and a listing of the open 
issues was provided in our last correspondence (Reference 4).  

We also previously informed the NRC that we were conducting an overall 
separation review using a process similar to that of the SEP, which accepted 
departures from modern standards based on engineering judgement supplemented 
by risk assessments. This Cable Separation Review will resolve the SEP Topic 
VI-7.C.2/RG 1.97 separation related issues. We stated we would provide 
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Document Control Desk -2

details of our separation review criteria and methodology, and provide the 
resolution of the RG 1.97 issues not related to cable separation.  

CURRENT STATUS 

Enclosure 1 provides the assumptions, methodology, and criteria for the Cable 
Separation Review. The SEP recognizes that older plants were not built to 
modern standards and the imposition of these standards could result in costly 
and unnecessary backfits. SONGS-1 was designed and constructed prior to 
issuance of RG 1.75 "Physical Independence of Electric Systems", and IEEE-384 
"Standard Criteria for Independence of Class IE Equipment and Circuits". The 
intent of these standards is to provide sufficient physical independence of 
electrical circuits to assure that postulated hazards do not prevent the 
mitigation of design basis accidents. Our Cable Separation Review meets this 
intent by identifying the electrical cables required to mitigate accidents and 
the potential hazards to those cables, and evaluating the hazards using 
deterministic and risk based criteria.  

Enclosure 2 provides our resolution of the RG 1.97 issues not related to cable 
separation. We are updating our list of RG 1.97 required instruments to 
reflect changes in the Emergency Operating Instructions, and will inform the 
NRC if the updated list requires changes to any of the resolutions described 
in Enclosure 2. One issue discussed in the enclosure involves the power 
supplies to steam generator wide range level and Auxiliary Feedwater Flow 
instruments. We disagree with the NRC position as stated in Inspection Report 
50-206/91-07, and have provided the reasons we believe the current 
installation is acceptable.  

FUTURE ACTIONS 

Consistent with our last correspondence, we anticipate completing the Cable 
Separation Review and submitting our resolution of the remaining RG 1.97, 
SEP Topic VI-7.C.2, and related ECCS SFA issues by December 31, 1991.  

If you have questions or comments, please do not hesitate to contact me.  

Very truly yours, 

Enclosures 

cc: J. B. Martin, Regional Administrator, NRC Region V 
George Kalman, NRC Senior Project Manager, San Onofre Unit 1 
J. 0. Bradfute, NRC Project Manager, San Onofre Unit 1 
C. W. Caldwell, NRC Senior Resident Inspector, San Onofre Units 1, 2&3



(Ff'm RA~YHEB 2'c. D t e a d t:ime I. 0'/0'4/91 : 1.2:4039 

**Rpy to note of (1 0'/0.4/91 12:04~ 

Sujt SEP Letter 

RM will appov thi in my absenceD ~ ...



Enclosure 1 

CABLE SEPARATION REVIEW 

This enclosure provides a description of the Cable Separation Review being 
performed to establish the acceptability of the SONGS-1 cable separation status 
and to resolve SEP Topic VI-7.C.2/RG 1.97 cable separation issues.  

The SEP recognized that some older plants were built and licensed prior to the 
existence of many of the standards governing more modern plants. Rather than 
imposing backfits on older plants, the SEP provided for acceptance of departures 
from modern standards based on engineering judgement supplemented by risk 
assessments. To resolve the outstanding SEP Topic VI-7.C.2/RG 1.97 issues 
involving separation of electrical cables, we are currently conducting an 
overall Cable Separation Review of existing cable routing based on the intent of 
the current industry standards, and using a process similar to that of the SEP.  

The current industry requirements for cable separation are contained in IEEE 384 
and RG 1.75. The overall intent of these requirements is contained in Section 
4.1 of IEEE 384-1974: 

"Separation shall be provided to maintain the independence of sufficient 
number of circuits and equipment so that the protective functions required 
during and following any design basis event can be accomplished. The 
degree of separation required varies with the potential hazards in a 
particular area." 

The potential hazards to electrical cables originate from phenomena external to 
the cables (missiles, fires, high energy line breaks, etc.) and from phenomena 
internal to the cables (short circuits). External hazards have been or are 
being addressed by other programs at SONGS-1. Our Cable Separation Review 
addresses internal hazards.  

Internal hazards result from potential short circuits of conductors producing 
electrical arcing which can cause the cable to ignite. The energy released by 
such a failure could be sufficient to damage other cables in the same raceway.  
The damage to other cables could disable plant equipment due to loss of control 
function or power supply, or could hinder the operator's actions due to loss of 
instrumentation. The intent of IEEE 384 and RG 1.75 requirements for protection 
against internal hazards is to assure that, if this type of failure were to 
occur coincident with a design basis accident, sufficient equipment and 
instrumentation would remain available to mitigate the accident in accordance 
with the accident analyses contained in the plant's safety analysis report.  

Our Cable Separation Review satisfies this intent by identifying the cables 
needed for mitigating accidents, identifying cables that are potential hazards, 
reviewing the routing of these cables, and examining the potential effects of 
internal cable failures.  
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Enclosure 1 

SCOPE 

The objective of SEP Topic VI-7.C.2 is to assess the single failure 
susceptibilities of the ECCS. The ECCS is used to mitigate the following 
Limiting Faults identified in Chapter 15 of the SONGS-1 UFSAR: Loss of Coolant 
Accident, Main Steamline Break, and Main Feed Line Break. The scope of our 
Cable Separation Review is therefore defined by the ECCS equipment used to 
mitigate these events. The specific equipment within this scope is that 
evaluated in our 1989 AFWS and 1991 ECCS Single Failure Analyses, the 
containment and main feedwater isolation valves, and the currently identified RG 
1.97 Category 1 instruments. If our updated RG 1.97 list identifies additional 
Category 1 instruments, these will be added to the separation review equipment 
list.  

ASSUMPTIONS 

Listed below are the major assumptions used in the Cable Separation Review.  

1. Only hazards internal to the cable raceway need be considered.  

Cables serving ECCS equipment that are routed in common raceways 
(conduits, cable trays) and panels are potentially vulnerable to both 
internal and external hazards. Internal hazards result from postulated 
cable short circuits. The energy released by the faulted cable may result 
in failure of adjacent cables. The Cable Separation Review addresses 
these internal hazards.  

External hazards result from seismic events, environmental effects, high 
energy line break interactions, and 10CFR50 Appendix R fires. There are 
ongoing or completed programs addressing these hazards. Therefore, the 
separation review does not address external hazards.  

2. The hazard caused by a faulted cable can only affect cables in the same 
raceway as the faulted cable.  

This assumption will be validated using deterministic and risk assessment 
methods.  

3. The potential for room or area fires initiated by the faulted cable need 
not be considered.  

Room or area fires are external hazards and bounded by the Appendix R Fire 
Hazards Analysis.  

4. Hot shorts between conductors of different cables will not cause 
unacceptable spurious equipment operation.  

For hot shorts of power cables to result in spurious equipment operation, 
a failure must occur which causes an energized conductor from one cable to 
make contact with, and provide power through, a de-energized conductor of 
the proper phase in another nearby power cable without causing a short 
circuit condition on either cable. The contact between conductors must be 
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Enclosure 1 

sustained for a sufficient period of time, without tripping any associated 
protective devices, for the component (normally a motor) to start and run.  
The component must then operate long enough to cause unacceptable 
consequences. The occurrence of this series of events is considered 
highly unlikely. However, hot shorts between conductors of an individual 
control cable causing unacceptable spurious equipment operation were 
assumed to be possible.  

5. Cables feeding Motor Operated Valves are not considered to be hazards 
since their duration of energization is very limited.  

A probabilistic risk assessment is being performed to validate this 
assumption.  

6. 4kV, 480V, 120 VAC, and 125 VDC power cables have sufficient energy to 
damage adjacent cables in a common raceway.  

A cable failure that threatens adjacent cables requires that sufficient 
energy be supplied to the faulted cable for it to represent a hazard to 
other cables. Power cables energized from 4kV and 480V power supply buses 
are capable of delivering several thousands of amps to a fault, and thus 
carry sufficient energy to represent a hazard.  

Outgoing feeder cables from 120 VAC and 125 VDC distribution panels, 
including the vital and regulated buses, were considered to be potential 
hazards. These sources have significantly lower energies than 4kV or 480V 
power supplies, but can still deliver several hundred amps to a fault.  
These cables either power individual loads, or are used to energize 
several individual downstream circuits. The downstream circuits were also 
considered to be potential hazards unless dual overcurrent protection is 
provided for the cable.  

7. Instrumentation cables do not have sufficient energy to damage adjacent 
cables in a common raceway.  

Instrumentation circuits typically carry less than 50 mA and are energized 
by loop power supplies that are current limited, and are therefore not 
capable of supplying sufficient energy to represent a hazard. The current 
limiting attributes of the loop power supplies also prevent loss of the 
feeder bus.  

8. 120VAC and 125VDC control circuits do not have sufficient energy to damage 
adjacent cables.  

Control Circuits are not considered to have sufficient energy to damage 
adjacent cables. These circuits typically have limited fault capability 
due to circuit impedances and multiple protective devices.  

Control circuits used in 480V Motor Control Centers derive their power 
from the power supply for the 480V load. The power supply voltage is 
stepped down to 120V through a Control Power Transformer (CPT) and fuses 
to supply the control circuitry. The CPT and the cable impedance act to 
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Enclosure 1 

limit the current available to a downstream fault even if a single failure 
disables the protective function of the fuses. Therefore these control 
circuits were not considered to have sufficient energy to represent a 
hazard.  

Other control circuits (AC and DC) powered from distribution panels, 
including the vital and regulated buses, were evaluated as potential 
hazards as described in Assumption 6. These cables usually feed several 
individually fused downstream circuits. The downstream circuits were not 
considered to be a hazard to adjacent cables since the fault current is 
limited by redundant fuses or a fuse and a low amperage breaker, and the 
total circuit impedance from the distribution panel to the point of 
failure.  

METHODOLOGY 

The methodology used in our Cable Separation Review is as follows: 

1. The specific equipment within the scope of the study was identified and a 
Composite Equipment List was developed. The 16 SEP Topic VI-7.C.2 open 
items in the 1986 IPSAR were reviewed to assure all equipment involved in 
the open issues was included in the Composite Equipment List.  

2. Elementary and wiring diagrams were reviewed to identify the specific 
power, control, and instrument cables necessary to support the equipment 
identified on the Composite Equipment List.  

The SONGS-1 plant design provides for the automatic tripping of various 
plant loads on an accident signal. All cables whose failure could prevent 
this trip function were also identified. These cables, together with 
those identified from the Composite Equipment List, constitute the 
potential "target" cables.  

Since the hazard of concern in this evaluation was energized power cables, 
all 480V and 4KV power cables were identified and added to the cable list.  
In addition, a review was performed to verify that those 120 VAC and 
125 VDC cables considered to be potential hazards were also included.  

The resulting cable list represented the entire population of cables that 
were a potential hazard, were required to support the function of ECCS 
equipment, or were associated with R.G. 1.97 Category 1 instruments.  

3. Each cable was assigned a separation group (SEP GROUP) code letter based 
on the power supply source for that cable and the cable's function. If 
the cable was required to support ECCS equipment, then a Safety Related 
SEP GROUP code letter was assigned. If the cable did not perform an ECCS 
function but represented a potential hazard, or was associated with a 
safety related power supply, then an Associated SEP GROUP code letter was 
assigned. This assignment of code letters used the SONGS-1 Retrofit 
General Design Criteria Manual (RGDC) as a guide. The RGDC provides a 
matrix of the SEP GROUP code letters that are considered compatible.  
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Enclosure 1 

Cables with compatible SEP GROUP code letters are associated with the same 
power supply train and do not require physical separation from each other.  

4. An existing computer database, containing all plant cables and the 
raceway(s) in which they are routed, was sorted to identify the raceways 
containing one or more cables having a SEP GROUP code. The results of 
this sort were designated as the "Raceway Report". The Raceway Report 
listed, for each raceway, the cables contained therein, the SEP GROUP code 
for each coded cable, the ECCS equipment associated with the cable, and 
whether the cable was a potential hazard.  

5. The raceways in the Raceway Report were evaluated using two sequential 
reviews. The first or "Level 1 Acceptance Criteria" were developed using 
the initial assumptions and the RGDC compatibility matrix described in the 
Methodology section. The development of these criteria was based on the 
following two principles: 

All cables associated with a particular train of electric power can 
be routed together without adverse impact.  

Cables associated with different trains of electric power can be 
routed together in common raceways provided no cable in the raceway 
represents a hazard.  

Reference to "power cables" in the following criteria refers to both power 
cables and control cables that are potential hazards. "Compatibility" was 
determined using the RGDC compatibility matrix.  

Level 1 Acceptance Criteria 

A raceway was considered acceptable if it met one of the following 
criteria: 

a. The raceway contained no SEP GROUP coded cables.  

b. The raceway contains SEP GROUP coded cables all having the same SEP 
GROUP code.  

c. The raceway contained SEP GROUP coded cables of different but 
compatible codes.  

d. The raceway contained SEP GROUP coded cables with incompatible codes 
provided none of the cables were power cables.  

e. The raceway contained only Associated SEP GROUP coded cables with 
incompatible codes.  

f. The raceway contained SEP GROUP coded cables with incompatible power 
cables that are automatically de-energized by an accident signal as 
discussed in RG 1.75.  
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6. Those raceways that were not found acceptable in the Level 1 review were 
evaluated using the second or "Level 2 Acceptance Criteria." The Level 2 
criteria required an evaluation that assumed failure of all cables in the 
raceway and compared the results with the ECCS SFA.  

Level 2 Acceptance Criteria 

A raceway was considered acceptable if it met one of the following 
criteria: 

a. Failure of all cables in the raceway did not create a condition 
outside the bounds of the ECCS SFA.  

b. The raceway met the above criterion with power cables that are 
automatically de-energized by an accident signal.  

7. A location based review was also performed to identify and evaluate those 
instances where multiple raceways entering or leaving a panel may result 
in unacceptable mixing of cables in the panel. A report of cables sorted 
by location was developed and evaluated using the same assumptions, 
methodology, and criteria as the raceway report.  

8. Those raceways and locations that were not found acceptable using the 
Level 2 review criteria are being analyzed to determine the risk 
associated with the existing configuration. The risk from raceways found 
to be acceptable when the accident signal trips are credited will also be 
analyzed to provide added assurance that the cable combinations are 
acceptable. The probabilistic risk assessments will utilize the following 
assumptions in addition to those described above: 

a. Faults on cables are assumed to originate from the following 
potential causes: 

1) Random short on a cable prior to, or following, the initiating 
event 

2) Random short on a bus prior to, or following, the initiating 
event 

3) Random short of a load on a cable prior to, or following, the 
initiating event 

4) Common cause short of a load due to the harsh environment 
created by the initiating event 

5) Common cause short of a cable due to the harsh environment 
created by the initiating event 

b. The probability of a faulted cable affecting other cables in the 
cable tray will be established through engineering evaluation.  

Page 6 of 7



Enclosure 1 

c. The tripping of non-qualified or non-safety loads on an accident 
signal (SIS or SISLOP) will only be credited for fault protection 
for (a) events where a SIS or SISLOP is expected to occur and (b) 
where the operators are not expected to manual re-energize the load 
following the trip.  

To the extent possible, the raceways evaluated will be categorized in 
terms of the types of cable interactions that might occur, the possible 
system effects resulting from these interactions, and the effects of the 
various system and/or component losses upon the plants's response to 
accidents and transients. The effects of each interaction class upon each 
type of plant transient will then be evaluated.  

Fault tree and event tree models will be constructed for each class. The 
basic plant models will be derived from existing PRA models for SONGS-1.  
Random component failure data and initiating event data will be obtained 
from published industry sources. The likelihood of cable or load faults 
will be evaluated by considering both random faults and environmentally 
induced faults for non-qualified equipment and cables. The likelihood of 
fault interruption prior to cable damage due to the actions of installed 
protective devices will be considered.  

The calculated risk results for each class will then be used to calculate 
the total risk from each of the raceways of concern. The total risk will 
be compared to the expected plant risk from all other sources. The 
results of these risk assessments will be used to assess the need for 
plant modifications to mitigate the potential effects of cable failures in 
raceways not meeting Level 2 criteria.  

STATUS 

The Cable Separation Review is essentially complete through the Level 2 review.  
The risk assessments are in progress. The resolution of SEP Topic VI-7.C.2 and 
RG 1.97 cable separation issues provided by the Cable Separation Review will be 
included in our submittal planned for December 31, 1991.  

Page 7 of 7



Enclosure 2 

RESOLUTION OF RG 1.97 ISSUES NOT RELATED TO SEPARATION 

This enclosure provides resolution of the RG 1.97 issues that are not related to 
separation of electrical cables. These issues were identified in the February 
22, 1991 NRC Safety Evaluation Report (SER), and the April 3, 1991 NRC 
Inspection Report.  

ISSUES FROM THE FEBRUARY 22, 1991 NRC SER 

Issues h) through m) as stated in paragraph 3.0 of the NRC Safety Evaluation 
Report, dated February 22, 1991, are presented below. A description of our 
resolution follows each issue. Resolution of issues a) through g) will be 
provided by December 31, 1991.  

Issue 

h) RG 1.97 recommends Category 3 quench tank temperature instrumentation with 
a range of 50*F to 750 F to monitor the operation of the primary cooling 
system. The instrumentation provided by the licensee monitors a range of 
1000F to 2500F. The licensee did not provide a justification for this 
deviation.  

The staff finds this deviation unacceptable. The licensee should expand 
the range of the existing instrumentation to cover a minimum of 500F to a 
saturated steam temperature that corresponds to the tank rupture disk 
relief pressure. Since the tank rupture disk is set at 100 psig, the 
range should be extended to cover at least 3270F.  

Resolution 

A plant modification will be performed which increases the range of the 
quench tank temperature instrumentation to 50OF to 3500F. This 
modification will be completed during the Cycle 12 refueling outage.  

Issue 

i) RG 1.97 recommends Category 3 quench tank pressure instrumentation with a 
range of zero to design pressure to monitor the operation of the primary 
cooling system. The instrumentation provided by the licensee monitors a 
range of zero to 50 psig. The licensee did not provide a justification 
for this deviation.  

The staff finds this deviation unacceptable. The licensee should expand 
the range of the existing instrumentation to cover the tank rupture disk 
relief pressure. Since the tank rupture disk is set at 100 psig, the 
range should be extended to cover at least 100 psig.  
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Resolution 

A plant modification will be performed which increases the range of the 
quench tank pressure instrumentation to 0 to 120 psig. This modification 
will be completed during the Cycle 12 refueling outage.  

Issue 

j) RG 1.97 recommends Category 2 containment atmosphere temperature 
instrumentation to monitor the accomplishment of cooling by the 
containment cooling system. The licensee has not provided this 
instrumentation. The justification provided by the licensee is that 
containment pressure is a diverse alternate to containment temperature.  

RG 1.97 states that, "monitoring instrumentation inputs should be from 
sensors that directly measure the desired variables." The licensee's 
instrumentation does not directly monitor containment atmosphere 
temperature. Therefore, the licensee's deviation is unacceptable. The 
licensee should provide Category 2 containment atmosphere temperature 
instrumentation as recommended by RG 1.97.  

Resolution 

A plant modification will be performed which installs a thermocouple on 
the outside of the west wall of the Steam Generator A bioshield. The 
instrument loop will be environmentally qualified and will meet RG 1.97 
requirements for Category 2 instrumentation. The instrument readout will 
be displayed in the Control Room on the Safety Parameter Display System 
(SPDS) which has the ability to trend and alarm the parameter. The 
modification will be completed during the Cycle 12 refueling outage.  

Issue 

k) RG 1.97 recommends Category 2 containment sump water temperature 
instrumentation to monitor the operation of the containment cooling 
system. The licensee has not provided containment sump water temperature.  
instrumentation. The licensee's justification for not providing this 
instrumentation is that containment cooling operation is monitored by 
containment pressure and system status (i.e., flow, valve position and 
pump status) of the containment spray and recirculation system. The 
instrumentation described by the licensee does not provide sufficient 
information for the operator to determine the quantity of heat being 
removed from the containment. Therefore the licensee's justification is 
unacceptable. The licensee should provide Category 2 instrumentation that 
will monitor the heat removed from the containment.  

Resolution 

The purpose of the sump water temperature instrumentation recommended by 
RG 1.97 is to aid in determining the quantity of heat removed from 
containment. The water in the sump is pumped outside containment to the 
recirculation heat exchanger. A plant modification will be performed 
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which installs a thermocouple on this piping. The NRC Inspector indicated 
that this method has been used at other plants. The instrument loop will 
be environmentally qualified and will meet RG 1.97 requirements for 
Category 2 instrumentation. The instrument readout will be displayed in 
the control room on the SPDS which has the ability to trend and alarm the 
parameter. The modification will be completed during the Cycle 12 
refueling outage.  

Issue 

1) RG 1.97 recommends Category 2 emergency ventilation damper position 
instrumentation to indicate the damper position of the ventilation system.  
The licensee has not provided information concerning this instrumentation.  
The licensee should provide Category 2 emergency ventilation damper 
position instrumentation as recommended by RG 1.97.  

Resolution 

A plant modification will be performed which installs position switches on 
the Control Room Emergency Ventilation Dampers. The instrument loop will 
meet the requirements of RG 1.97. This modification will be completed 
during the Cycle 12 refueling outage.  

Issue 

m) RG 1.97 recommends Category 2 Steam Generator pressure instrumentation 
with a range of atmospheric pressure to 120 percent of design pressure to 
monitor the operation of the Steam Generators. The instrumentation 
provided by the licensee has a range of zero to 1000 psia. The lowest 
safety valve setpoint is 985 psia. Thus, the corresponding range 
recommended by the regulatory guide is zero to 1182 psia.  

The justification provided by the licensee is that 1000 psia is the limit 
of the peak secondary pressure. The licensee also states that an 
increased range would increase uncertainty and would adversely affect the 
RCS mismatch trip and the feedwater control system.  

The licensee has not indicated if all safety valves, including any 
setpoint tolerances, are open before the steam pressure exceeds the 
instrument range. Therefore, the licensee's inference that the peak 
pressure seen by this instrumentation is 1000 psia is without basis. It 
is conceivable that the steam pressure can be higher than the upper limit 
of the licensee's range.  

Therefore, the licensee's justification is unacceptable. The licensee 
should expand the range of the Steam Generator pressure instrumentation, 
while maintaining accuracy for trip setpoints, to cover any expected 
pressure that the steam lines may experience.  
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Resolution 

The instrument previously selected to fulfill RG 1.97 requirements for 
Steam Generator pressure monitoring, PT-459, provides input to the feed 
flow/steam flow reactor trip circuitry. Increasing the range of this 
instrument would decrease the accuracy of that input. Another Steam 
Generator pressure instrument, PT-3459B, has been selected to fulfill the 
RG 1.97 requirement. The range of PT-34598 will be changed to be 0 to 
1200 psi. The range change will be completed during the Cycle 12 
refueling outage.  

ISSUES FROM THE APRIL 3, 1991 NRC INSPECTION REPORT 

Followup Items 50-206/91-07-01 through -06 from the NRC Inspection Report dated 
April 3, 1991 are restated below followed by the resolution of each item.  
Editorial changes to the restated Followup Items have been made for clarity.  
Resolution of Follow up Item 50-206/91-07-07 will be provided by December 31, 
1991.  

Issue 

50-206/91-07-01 

Verify the SPDS records Steam Generator wide range level channels 
LT-465A, LT-465B, and LT-465C after the Cycle 12 outage.  

Resolution 

A plant modification will be performed to include readout of these 
instruments in the SPDS. The modification will be completed during the 
Cycle 12 refueling outage.  

Issue 

50-206/91-07-02 

Verify the Licensee provides independent power sources to the instrument 
loops for Steam Generator wide range level channels LT-465A, LT-465B, and 
LT-465C.  

50-206/91-07-03 

Verify the licensee provides independent power sources to the instrument 
loops for Auxiliary Feedwater Flow Channels FI-3453, FI-3454, and FI-3455.  

Resolution 

The Inspection Report containing these Followup Items states that the 
existing power supply configuration for the Steam Generator (SG) wide 
range (WR) level and Auxiliary Feedwater (AFW) flow instruments is 
contrary to the position established by Nuclear Reactor Regulation (NRR).  
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As stated in the Inspection Report, NRR's position for plants of similar 
design is that the licensee should provide redundant Class 1E power 
sources, at least one power source to two of the auxiliary feedwater flow 
instrument trains and a second power source to the other auxiliary 
feedwater flow instrument train, and provide redundant Class 1E power 
sources, at least one power source to two of the wide range steam 
generator instrumentation channels and a second power source to the other 
wide range steam generator instrumentation channel.  

We believe the NRC position, as stated in the Inspection Report, should 
not be applied to SONGS-1 due to the plant's unique configuration of 
common Main Feedwater (MFW) and AFW piping, and the previous NRC approval 
regarding diversity of SG heat sink indicators. Our position is that the 
existing power supply configuration is required in order to meet single 
active failure criteria for the function of identifying a rupture of 
MFW/AFW piping. The existing Train A and Train B instrumentation provide 
independent, redundant and diverse means of satisfying this function, as 
demonstrated by our.single failure analyses.  

Existing Power Supply Configuration 

The existing power supply configuration for instruments monitoring the SG 
heat sink function is as follows: 

TRAIN A POWER: * WR level instruments for all three SGs 

* Reactor Coolant System (RCS) AT instruments for all 
three SGs 

Narrow Range (NR) level instruments for all three 
SGs 

TRAIN B POWER: * AFW flow instruments to all three SGs 

NR water level instruments for all three SGs 

* Required for identification of ruptured MFW/AFW piping 

NRC Position 

As presented in the Inspection Report, the NRC position may be summarized 
as follows: 

1) WR SG level and AFW flow need only be monitored by one channel of 
instrumentation per RCS loop.  

2) Neither WR level nor AFW flow indication alone is adequate for 
determining the status of an SG.  

3) At least one Class 1E power source should be provided to two of the 
SG WR level channels and a second Class 1E power source should be 
provided to the other channel.  
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4) At least one Class 1E power source should be provided to two of the 
AFW flow channels and a second Class 1E power source should be 
provided to the other channel.  

SCE Position 

Unlike other PWRs which connect the AFW piping to the MFW piping between 
the MFW check valve and the SG, the AFW system at SONGS-1 connects to the 
MFW system and supplies water to the SG via the MFW piping, check valve, 
and feed ring. If an accident were initiated by a rupture of the common 
AFW/MFW piping, all or part of the AFW flow to the affected SG would be 
lost through the break. Although the other two SGs would be available as 
heat sinks, the break would result in an ongoing loss of Auxiliary 
Feedwater Storage Tank (AFWST) inventory. Under the worst case 
conditions, operators must identify and isolate the ruptured AFW/MFW 
piping within one hour to assure an adequate AFWST inventory is 
maintained. Each SG must have either AFW flow, or WR level and RCS AT to 
accomplish this.  

With the existing power supply configuration, the instrumentation powered 
by Train A and the instrumentation powered by Train B, provide 
independent, redundant, and diverse methods of monitoring the post
accident heat sink function of the SGs. If Train A power were lost, AFW 
flow instruments would be available for all three SGs. If Train B power 
were lost, WR level, and RCS AT instruments would be available for all 
three SGs. NR SG level would also be available if either bus is lost but 
it is not needed to identify the affected SG for the MFW/AFW piping 
rupture accident.  

Regardless of which train were lost, the remaining instruments would be 
sufficient to identify a rupture of the common AFW/MFW piping, and to 
maintain two SGs as heat sinks for the RCS. Our emergency procedures 
reflect these contingencies and operators have been trained on the 
procedures. The existing configuration has been reviewed and accepted in 
our ECCS Single Failure Analysis.  

RG 1.97 allows the use of diverse indicators to provide redundancy for 
Category 1 instruments. RG 1.97 also states that redundant or diverse 
channels should be electrically independent from each other. The existing 
SONGS-1 configuration utilizes SG WR level and RCS AT as diverse 
indication for AFW flow. The SG WR level and RCS AT instruments are 
electrically independent from the AFW flow instruments.  

The use of WR level as redundant, diverse indication for AFW flow was 
identified in our previous correspondence on RG 1.97. The use of RCS AT 
as redundant, diverse indication for AFW flow was reviewed and accepted by 
the NRC in their April 25, 1989 Safety Evaluation Report for License 
Amendment No. 125 which modified the Technical Specifications to recognize 
AFW system upgrades. We therefore consider our existing configuration to 
be in accordance with RG 1.97.  
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Issue 

50-206/91-07-04 

Verify the control room post-accident monitoring instrumentation is 
labeled as such after the Cycle 12 refueling outage.  

Resolution 

A plant modification will be performed to install labels on the control 
room instrumentation panels identifying those that have been designated 
for post-accident monitoring. The modification will be completed during 
the Cycle 12 refueling outage.  

Issue 

50-206/91-07-05 

Post-accident pressurizer pressure recorder PR-430 was installed on the 
J-console in the control room, but it was not explicitly documented on the 
piping and instrument diagram 5178105-11. The licensee is committed to 
make a change for an adequate representation on the diagram.  

Resolution 

A change has been issued to explicitly document pressurizer pressure 
recorder PR-430 on Piping and Instrument Diagram 5178105.  

Issue 

50-206/91-07-06 

Verify a redundant channel is installed for main steam pressure during the 
Cycle 12 refueling outage.  

Resolution 

One channel of main steam pressure indication is provided in the control 
room from pressure transmitter PT-459. We previously committed to provide 
a redundant channel of main steam pressure indication in the control room.  
A plant modification will be performed which will provide main steam 
pressure indication in the control room from pressure transmitter 
PT-3459B. The modification will be completed during the Cycle 12 
refueling outage.  
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