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EXECUTIVE SUMMARY

This Event Report is the second event report issued on the Emergency
Diesel Generator (EDG) Fuel Oil Storage and Transfer System within the
last cyelve months. The first, E-PAL-93-026, addressed the issue of
inadequate T-10 capacity. The second, E-PAL-94-010, focuses on tornado
protection of T-10. This report summarizes a comprehensive evaluation
of all of the equipment in the fuel oil transfer system from storage
tank T-10 to the EDG day tanks with respect to the applicable General
Design Criceria (GDC) in an effort to address not only the tornado
issue, but also to identify all other potential general design criteria
related issues with the system. The portion of the fuel oil transfer
system from the EDG day tank to the diesel engine has not been included
in this evaluation because it has always been considered safety-related
by the plant. ’ : .
The evaluation first establishes whether the fuel o0il transfer system
was designed as a safety-related system, such as the LPSI and CCW
systems, or whether it was considered merely a support system for a
critical function such as the diesel generator HVAC system. The
conclusion drawn in the evaluation is that the EDG fuel oil storage and
transfer system was originally designed as a safety-related system. It
was designed to be a single header system with redundant active
components. The evaluation also concluded that diesel oil storage tank
T-10 and buried piping did not get installed as described to the NRC
during the licensing process. This is based on a comprehensive evalua-
tion of the following:

AIF rewrite of the proposed General Design Criteria in 1970,
Specifications for the equipment,

Mechanical and electrical drawings including their revision blocks,
Correspondence between Consumers Power and the Vendor,
Correspondence between Consumers Power and the NRC (AEC) during the
licensing process.

The following specific conclusions have been reached:

e Storage Tank T-10 should be protected from potential tornado missiles
and flooding damage as committed to the NRC and as evidenced in the
original design documents.

e Because the buried piping is not encased in concrete as originally
stated to the NRC, determine whether to encase it or evaluate the risk
. from tornmadoes, missiles, excavation, seismic, etc, and notify the NRC
of a position change. ‘ '

e Provisions should be made to isolate non-essential demands from the
EDG day tank supply header when potential exists for failure of these
lines.

e Because the storage tank T-10 and transfer system up to the day tanks
was considered nonsafety-related after installation, it was considered
"out of scope" by some analyses/evaluations such as seiche reanalysis
and the 79-14 program. Such analyses may need to be performed.

¢ The Palisades licensing position, with respect to the 1974 GDCs,
should be clarified in the FSAR since the original GDC wording is
different from the 1974 GDC wording.
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e Planct documen!! should be revised to assure chatc comporencs are
classified as Q. ' '

¢ The impact of maintaining this system as a non-Q system for over 20
vears needs to be assessed once criteria for this evaluation is
"completed.

In addition, this event report was discussed wich HPES with no problems
idepntified. ’

The system was determined to be operable per Generic letter 91-18,
"Information to Licensees Regarding Two NRC Inspections Manual Sections
on Resolution of Degraded and Nonconforming Conditions and on
Operability," as documented in R A Vincent’s letters RAV 94-022 dated
March 11, 1994, RAV 94-024 dated March 21, 1994, and J L Kuemin’s lecter
JLK 94-009 dated April 7, 1994,

ORGANTZATION OF EVAIUATION AND STATEMENT OF ISSUE

Organization

This evaluation is organized in two parts. The objective of the first
part (Section 2) is to establish whether the EDG fuel oil transfer
system from T-10 to the day tanks was designed as a safety-related or
nonsafety-related system and compare the original design to the original
GDCs (original FSAR, Appendix I). The second part (Section 4) has a
number of objectives. They are as follows:

e Compare the current design to the original (ie,Al970 proposed) GDCs.

e Compare the current design to the 1974 GDCs in the UFSAR (It is
possible to meet the original GDCs and not meet the new GDCs.) and
identify where Palisades response to the GDCs requires revision in
FSAR Section 5.1. '

e Identify required actions to bring plant in conformance with original
GDCs and licensing commitments.

¢ Identify required actions to complete and make accurate the plant
record.

This report provides an overview description of the Emergency Diesel
Generator Fuel Oil System from T-10 to the day tanks. From DBD-5.03,
the functional requirement of the fuel o0il system, is to maintain a
seven day on-site supply of available fuel oil for diesel generator
operatiom.

Statement of Issu

e

The original licensing commitments and corresponding design basis
regarded the Fuel 0il Transfer System as a safety-related system. The

~remainder of Sections 2.0 and 3.0 provide the bases for this statement.

The following 1970 proposed General Design Criteria (GDC) apply to the
EDG Fuel 0il System.
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GDC No GDC Ticle
1 Qualicy Standards
"2 Performance Standards
3 Fire Protection
39 Emergency Power

Table 2.1 shows how each original General Design Criteria has been
addressed in the original design for each significant component of che
Fuel Oil Transfer System from T-10 to the day tanks. The column
headings indicate the following:

N/A GDC does not apply.

MEETS Original design is described as meets the GDC requirement
if the implementation of the GDC is explicit.

NOT SURE No explicit implementation of GDC requirement can be
found but, '
s PROBABLE Indirect indications are that the

: designers intent was to meet the GDC,
e NOT PROBABLE Designer may have intended to meet GDC
but no indications to that affect are
found.
DOES NOT MEET GDC requlrement is not met.

NRC ACCEPTANCE OF ORIGINAL DESIGN
The following summary of original licensing, design, and construction

aspects of the fuel oil system indicate that the system was regarded as
safety-related and was accepted by the NRC as designed.

1966 - 1967

¢ Original PSAR Section XV respbnse to AEC Proposed GDC Criterion 1 -

e The facility is designed so that the plant can be safely shut down
and maintained in a safe shutdown condition during a tornado.

e Original PSAR Appendix A -
o The Emergency Diesel Generator System is CPCo Design Class 1.
e PSAR Amendment 1, in response to AEC Question 1.3 -

e The emergency diesel and its associated equipment will be designed
to function under the same earthquake loading as the engineered
safeguards and will be designed to function under tornado

- conditions.

o Bechtel T-10 Sizing Calculation, February 27, 1967 (Reference 1) -

e One EDG operating seven days (note only one EDG proposed at this
time).
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e T-10 Specification M- 71 Revision 1 May 10, 1967, Issued for Purchase.
specified - ' :

suitable for underground service

buoyant force holddown straps

design for seismic accelerations

SK:M-71-1 depicts buried T-10 with concrete slab c¢overing.

1968 - 1969

e P&ID M-214 Revision 0, October 16, 1968, Issued for Construction -
e Two EDG, one storage tank, one non-essential line with two branch
lines, two normally closed, normally de energized solenoid valves

(SV- 1413 1414) .

e Original FSAR Revision O Appendix I (November‘l,'l968) Response to
draft GDC 2 - .

o These systems and componeﬁCS'are designed, fabricated, and erected
to withstand the forces imposed by extraordinary natural phenomena.

s Original FSAR Appendix A -

. ¢ The emergency generator including fuel sugg y is CPCo design
Class 1.

o Q&A bétween Division of Reactor Licensing (DRL) and CPCo on
March 18-19, 1969 (Reference,l3) -

DRL - What provision has been made for separate fuel oil supplles for
each diesel?

CPCo - Buried lines and storage tank, two transfer pumps, and separate

day tanks in each diesel room are sufficient redundancy.
DRL - But a single line supplies both diesels?
CPCo - Yes but its buried in concrete.

DRL - OK.

* FSAR Section'8.411.3 (April 10, 1969) -

¢ Day tank runs approximately 28 hours before transfer from
underground storage tank is magdatggx

o FSAR Section 8.4.1.2 (October 15, 1969) - The EDGs and their

auxiliaries are designed to withstand Seismic Class 1 acceleration
forces without malfunction. The EDG systems and components are
installed in tornado protected areas.
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GDC #1 - QUALITY STANDARDS

GDC-#1 requires that systems and components which are essential to the
prevention, or the mitigation of the consequences, of nuclear accidents .
which could cause undue risk to the health and safety of the public
shall be identified.

{. Since Appendix A of the original Palisades FSAR (Reference 3) identifies

the  "Emergency generators, including fuel supply" as CPCo design Class 1
it is concluded this GDC might be appllcable Proof lies with meeting

* the ocher GDCs.

1

Other items of GDC #1 focus on additional attention to be paid to these
systems or components. FSAR Appendix I (Reference 4) indicates the
general response to’ these items.

GDC #1 is a motherhood type GDC and a specific system would have to meet
other applicable criteria in order to be able to state that it meets GDC
#1. As shown in later sections of this document, the other applicable
GDCs are regarded as being satisfied and hence GDC #l is considered to
be satisfied.

GDC #2 - PERFORMANCE STANDARDS

Storage Tank T-10 (Original Design Criteria)

Tank T-10 was originally designed and fabricated as being a buried tank
with a concrete pad over the tank per Reference 10. Drawing SK-M-71-1
of Reference 10 included a concrete slab above the tank. -Reference 10
also required the tank vendor to consider design seismic loading
conditions in his design with buoyant force hold-down straps.

The installation details of the tank are shown on Reference 11. The

tank is shown supported on a concrete slab located at Elevation 580‘-9",
which means the tank will be partially above grade. Reference 11 shows
that the grade elevation in this -area would have to be raised from 590°-
0" to a plateau at 594’ -0" to provide approximately 6" of soil covering
for the highest point of the tank. Only Revisions 3 and 4 of Reference

- 11 were located, but a review of the descriptions for Revisions 1 and 2

strongly indicate that the original construction issue of the drawing
(Revision 0) also included the requirement for the plateau at 594’-0".
Thus between the time the tank specification was awarded to Buffalo Tank
Divisiom-in May of 1967 and the time that Reference 1l was initially
issued for construction in August of 1967, the concrete pad above the

‘tank was deleted. An exhaustive search for justification for the

current tank installation failed to locate supporting documentation for
the change in burial.

The above discussion indicates that the original Bechtel design for T-10
took earthquake loading conditions into consideration. In addition,
tornado loadings were considered by Bechtel due to locating the tank
completely undeérground with a concrete protective cover ‘(slab), however
the tank installation was changed to delete the concrete slab and only
partially bury the ‘tank. These design factors strongly suggest protec-
tion for T-10 as if it were a safety related tank.
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Installacion of T-10 above ground is cheaper than undergound. The tank
could have been buried to contain oil spillage, however it appears that

provisions were not made for containment of oil spillage in the original
design of T-10. Therefore, T-10 was not buried to alleviate oil spil-

lage concerns, but rather .this more expensive installation technique was
to be used to address earthquake and tornado missile events.

Hold-down sbraps were designed for an upward buoyant force on an empty
tank assuming water level to be four feet above the bottom elevation of
the tank. The maximum water level for design basis flood or seiche at
the time of the original design of the tank was 590’ -0" per the FSAR.
Buoyancy force as described above may be equivalent to the largest buoy-
ancy force on a full tank. Hence, in Table 2.1, for external flooding,
the "PROBABLE" column is marked. However, further engineering analyses
will be required to ensure that the external floodlng phenomena (seiche)
can be satlsfled

Thus, the tank T-10, as origihally de§igned, is considered to satisfy
GDC #2 requirements as described in Table 2.1.

Buried Piping (Original Design Criteria)

Piping between T-10. and the SWS Intake Structure and from the Intake

Structure to the Auxiliary Building is HB-5 (welded) class piping per
Reference 12. A single line is routed from T-10 to the. P-18A,B pumps
and a. single line is routed from thé discharge of the pumps to the

‘auxiliary building where it splits into two lines, one for each of the

EDG day tanks. During the plant licensing phase, the NRC questioned why
a single line was provided between T-10 and T-25A,B (Reference 13).
They were informed that the line was encased in concrete, however this-

. is not entirely correct. Only a portion of the line, as it passes under-

the turbine and auxiliary building, is encased in concrete. The NRC
accepted the response and did not subsequently discuss this issue in the
Safety Evaluation Report.

Because of the small pipe size, welded construction and burial in the
ground, it is probable that a detailed evaluation will verify seismic
adequacy. The single buried line cannot be demonstrated to be single
failure proof. Encasing the buried piping in concrete would most likely
had provided adequate tornado missile and earthquake protection.
External flooding, wind and ice loadings are not applicable for this
piping because it is buried. A very small segment of the piping as it
leaves_the top of the tank and enters into the valve pit next to the
tank is potentially susceptible to a tornado missile hit. The flame
arrestor for T-10 is located above ground and is susceptible to tornado
missiles and earthquake events also but this component does not perform
any safety-related functlon '

Thus, the buried piping, as originally designed, is considered to

satisfy GDC a requirements as described in Table 2.1.

Piping in SWS take tu and~éDG Rooms e, above ound
Original Desi Criteria :

Fuel 0il piping in the Intake Structure and EDG rooms is HB-5 (welded)
class small bore piping (Reference 12). No specific requirgment to
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design this piping for seismic loadings has been found. The piping is 3
inch and under and located at low elevations where the seismic design
values are low compared to those at higher elevations in the buildings.
Because of the welded construction and small pipe size, the "PROBABLE"
column is marked for the earthquake event in Table 2.1.

Note that only the fuel oil supply piping to the T-25A.B day tanks has
been included in this evaluation as fuel oil piping from T-25A,B to the
EDG belly tanks has always been considered safety-related.

The piping is considered to meet all the other GDC conditions mentioned:
in Table 2.1 because it is inside the safety-related Class 1 buildings.

Pumps P-18A.B (Original Design Criteria)

Pumps P-18A and P-18B are located in the SWS Intake Structure, which is
designed to withstand earthquake, tornado; wind and ice loadings.

The pumps were purchased from Goulds Pumps via Reference 1l4. The
specification required the pumps to be designed to meet seismic loading
conditions. Because they are located inside the building, the pumps are
considered to meet all of the other loading conditions mentioned in
Table 2.1.

Fuel 0il Day Tanks T-25A,B (Original Design Criteria)

Tanks T-25A and T-25B were field fabricated per designs specified by
Bechtel. The original design or fabrication drawings were not located
but the as-built configuration is shown on References 15 and 16. The
tanks are located within separate concrete enclosures in their associ-
ated diesel generator room. A document that specified these tanks to be
seismic has not been located. The tanks are field fabricated and the
details shown on the drawing seem to indicate that the person preparing
the drawings was cognizant of seismic forces. Thus the "PROBABLE"
column has been checked for earthquake in Table 2.1.

The day tanks are considered to meet other loading conditions in Table
2.1 because they are located in the Auxiliary Building.

Isolation of Non-Essential Demands

e P&ID M-214 Revision O (October 16, 1968), Issued for Construction,
Depicts:the fuel oil transfer system as: :

AL Oné-storage tank (T-10).
B. Single T-10 discharge line.

C. Two transfer pumps (P-18A,B) taking suction off a common header
and discharging to a common header.

D. Single supply line serving two EDG and one "non-essential" line.

E. Single non-essential line originates in EDG room with branch lines
to diesel fire pump day tank and heating boiler day tank. The two
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branch lines are isolated by normally closed, normally deenergized
solenoid valves SV-1413, SV-1lals,

Thus, as originally designed, the system was essentially dedicated to
its main function of serving as the fuel supply line to the EDGs and
provided for isolation of non-essential fuel oil demands on T-10.

The power cto the transfer pumps also facilitates isolation of the non-
essential header. Refer to GDC 39 discussion.

GDC #3 - FIRE PROTECTION

Fire Protection measures would not have been considered applicable for
the buried Tank T-10 and the buried piping. In general, at the time of
original design (late 1960's), fire protection measures for the EDG fuel
0oil system were not common practice. Sprinklers were provided in the
diesel generator rooms for the EDG system as a whole (Reference 5).

GDC #39 - EMERGENCY POWER

The emergency diesel generator fuel oil system was designed with a
variety of features to maintain adequate independence and redundance to.
ensure its functioning assuming a failure of a single active component.
These features include two separate Diesel Engine Auxiliary Day Tanks
(T-25A,B) and associated level/inventory control systems and power
supplies, and two separate Fuel 0il Transfer Pumps (P-18A,B) and
associated control systems and power supplies.

Fuel 0il Storage Tank T-10 has a single set of level instrumentation
(Reference 24). Since it is a single set, it is not independent,
redundant, or single failure proof although it is testable. However,
its purpose is to provide a "low" 'level alarm (References 24 and 34)
which is not required for the operation of the fuel oil system. Thus,
it is not necessary that the tank’s level instrumentation be indepen-
dent, redundant, or single failure proof.

Each diesel generator day tank has its own level/inventory control
system (Reference 24). The control system for each one includes two
separate control switches, one for each fuel oil transfer pump, a fuel
oil day tank supply solenoid valve, and two fuel oil day tank level
switches, one for "low" level and one for "full" (References 32, 32, 35,
36, and 37). The cables for each control system are routed in separate
raceway channels except where they come together to interface with the

~ control system for each fuel oil transfer pump (Reference 29). The

power for each control system is supplied from separate Class lE power
system channels (References 30 and 31). Therefore, the day tanks’
electrical design is independent, redundant, testable, and single
failure. proof. ' T

Each fuel oil transfer pump has its own control system (Reference 27).
The control system for Fuel Oil Transfer Pump P-18A is designed to per-
mit manual and automatic running and shutoff of the pump (References 35
and 37) whereas the-control system for Fuel 0il Transfer Pump P-18B is
designed to permit manual running and shutoff of the pump only (Refer-
ences 36 and 37). The power for Pump P-18A and its control system is
supplied from a non-Class 1lE power system (MCC 8) (Reference 35) which




also supplies power to loads required to conform with Technical Specifi-
cation requirements (Reference 38). The power for Pump P-18B and its
control system is supplied from a Class lE power syscem (MCC 1)
(Reference 36). This Class lE power system channel 'is separate from
that one which supplies Pump P-18A (References 30 and 31).

“Although there are two separate fuel oil transfer pumps and associated

control systems and power supplies, .the cables for each are.run togecher
in many raceways (Reference 29). It should be noted that within the
limitations of having only two fuel oil transfer pumps and four day
tanks to fill, one for each safety-related diesel generator, one for the
nonsafety-related diesel fire pump, and one for the nonsafety-related
boiler, the electrical design developed for the fuel oil transfer pumps
was logical as the optimum at the time the plant was designed in the
late 1960's.

The best alternative would have been to have an electrical supply which
met all safety-related requirements for the power to the pumps and pump
controls for the EDG day tanks. A nonsafety-related control system
would then be designed for the boiler and diesel fire pump day tanks,
since there were only one set of transfer pumps and both were required
for redundancy requirements for the EDGs, it would have been necessary

‘to interface the nonsafety controls with the safety-related controls and

motor power for the transfer pumps. Failures or malfunctions in the
nonsafety. system could then have compromlsed the safety system which was
unacceptable.

It is believed the solution was to make the entire system nonsafety but
reliably powered, since controls had to be in the boiler room, for
example. Since the fuel o0il system design is now known to have been
reviewed at the time of llcenSLng by the NRC, this arrangement must have
been acceptable.

The power source and control system arrangements are also believed to
have been carefully thought out. Pump P-18A has the automatic controls
and is supplied from MCC 8. Pump P-18B has manual controls and is fed
from MCC 1. In the event of a loss of offsite power, MCC 8 is shed but
readily available. The pump which is supplied from automatically
restored MCC 1 is manual-only control. Thus, operator action is
required_to start either pump following a loss of offsite power,
significantly reducing the chance of pumplng oil to failed piping in the
non-essential header.

The fuel oil transfer. pumps’ electrical and control system design is

' redundant and testable but not independent or single failure proof. It

appears that the emergency diesel generator fuel oil transfer system was
designed to meet the requirements of GDC 39 insofar as how it was inter-
preted as an industry issue in the late 1960's. Portions of the design
may not meet today’s requirements, however, that is to be expected since
many documents were issued by the NRC after the plant was designed which
specify acceptable designs and methods for compliance with the current

GDC on issues such as separation requirements for control systems inter-
facing with safety-related and nonsafety-related‘portions of the plant.

It should be noted that the day tanks were originally designed with a
fuel oil capacity in excess of 24 hours (Reference 28). Thus, it may
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have been thought chat this would provide adequate time to perform
repairs to ensure operation of one pump due to a failure of a single
active component. ) ' '
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TABLE 2%

CRIGINAL DESIGN -
CONFORMANRCE TO
! . ORIGIRAL GENERAL DESIGN CRITERIA

DOES ORIGINAL DESIGN MEZIT GDC?
NOT SURE JGES
: ‘ NGT
GoC# ITEM N/A MEETS PROBABLE NOT PROBABLE | MEZIT
© 1 Quality Standards X
Earthquake 7 X
2
Storage Tank - Tornado ! X
T-10 B 5
External Flooding X
Tornado Missile X
Wind, Ice X
Earthquake X
Tornado & Missile x
Buried Piping
(Welded) External Flooding X
Wind, Ice X
Earthquake X
Piping in Intake Tornado & Missile X
Structure and EDG .
Rooms External Flooding X
Wind, Ice X
Earthquake X
Tornado - & Missile X
Pumps P-18A&B
| External Flooding X
Wind, Ice X
Earthquake X
. Tornado & Missile X
Day Tanks
External Flooding X
Wind, Ice X
" T-10 X
Buried Piping X
3 Fire Protection
Pumps P-18A&B X
Independent X
o Redundant X
' 39 T-10 Electrical '
! Testable X
! ~Single Failure X
Proot
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DCES ORIGINAL DESIGN MEET GDC?

NOT SURE DOES
. NCOT
ITIM N/A MEETS PROBABLE NOT PROBABLE vEST

I
[Ye)

Independent X

2umps P-l3A&B - Redundant- X

Electrical -
Testable ' X

Single Failure . X
Proof :

Independent X

Day Tanks ' Redundant ] X

Electrical
Testable X

Single Failure . X
Proof

Isolation of Piping From Ehe Nonessential X
Demands

3.

.0

ROOT CAUSE

Based upon the above evaluation, the intent of the original system
designers is clear. The fuel oil system was designed as a safety-
related system. The documentation on the system design from the
original design organization was somewhat poor and consequently, the
statioén was unaware of the safety classification of the fuel oil supply
system. Due to the disconnect, the station believed the system to be
nonsafety-related. In addition, the brevity in the FSAR description of
the Fuel 0il Transfer System permitted leeway in LnterpretaC1on and
consequently, the wrong interpretation.

SUBSEQUENT SYSTEM DESIGN ACTIVITIES/PROGRAMS/JUSTIFICATIONS

This section describes the design basis enhancements and physical
modifications performed to the system over the last 20 years. The
description format is parallel to that of Section 2.0 of this report.

The following General Design Criteria, as they appeared in 10CFRSO,
Appendix A on July 7, 1971 apply to the EDG Fuel 0Oil System. A
comparison of the Pallsades design agalnst these GDCs is prov1ded in
FSAR Section 5.1.
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1

CDC No GDC Ticle

p—

Quality Standards and Records

2 ) Design Basis for Protection Against Natural Phenomena

3 Fire Protection

S~

Environmental and Missile Design Bases
17 Electrical Power Systems
18 ' Inspection and Testing of Electrical Power Systems

Table 4.1 identifies to what extent conformance to the 1971 General
Design Criteria has been addressed in the current design of the system.
The column titled "Propdsed Corrective Actions" refers to specific
actions which can be performed to bring the design into full conformance
with the original GDC or to reconcile the present design basis with GDC
requirements as described in Section 5.0.

Table 4.2 shows which CPCo responses to the 1971 GDCs in FSAR Section
5.1 need revision. The revisions will identify exceptions to the GDCs
for the EDG fuel oil system.

NRC ACCEPTANCE OF CURRENT DESIGN

The following subsections describe NRC acceptance of current design
during various programs such as the Systematic Evaluation Program (SEP),
Appendix R Fire Protection Program, the EDSFI, etc.

GDC #1 - QUALITY STANDARDS AND RECORDS

Similar to the original FSAR, Revision 16 of the FSAR (Reference 9)
continues to identify the system as a CPCo Class 1 system. However, as
mentioned earlier in this report, the station has looked upon this
system as nonsafety-related. Until the impact of maintaining this
system as non-Q is assessed, it is not possible to say that the system
meets GDC #1. Hence, Table 4.1 indicates that GDC #1 is not met and
Section 5.0 recommends assessing the impact.

GDC ##2 - DESIGN BASIS FOR PROTECTION AGAINST NATURAL PHENOMENA
Storage Ta -10

Recent analyses have been performed by Stevenson & Associates as to the
seismic adequacy of T-10 (Reference 19) as part of the SQUG Program.
This effort established the seismic adequacy of T-10.

Further engineering analyses will be required to evaluate the ability of
T-10 to withstand the effects of a tornado and tornado generated
missiles.

As discussed in Section 2.3.1 of this report, it appears that the seiche
design (external flooding) condition can be satisfied, however further
engineering analyses will be required as the current seiche level of
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5937 -6" (per Reference 20) is higher than the orLgLnal design value of
590 -0" from cthe orlglnal FSAR.

Buried Piping

Based upon Reference 21, all buried piping for Palisades was qualified
to withstand the earthquake event by choosing a typical line (Auxiliary
Feedwater) and analyzing the line for the expected loads. By simi-
larity, all other lines were considéred qualified. To confirm this
analysis, further reviews were required to document that the Reference
21 analysis fully complies with current earthquake, tornado, missile and

external flooding design requirements. Stevenson & Associates performed

a seismic load analysis and determined all of the buried piping from T-
10_.to the day tanks to be seismically qualified (Reference 2).

Without additional analyses the single buried line between T-10 and the
Intake Structure and between the Intake Structure and the EDG rooms can-
not be demonstrated to be single failure proof. A further review is re-
quired to determine if a portion of these pipe runs is either encased in
concrete or routed under the building basemats. If encased in concrete,
the design will probably be acceptable to the NRC based upon Reference
13, however the portion that is buried below grade and not encased in

~concrete must be evaluated further. Drawings C-7, C-5 and M-73 provide

3

the routing of this piping.

Tornado, missile, wind and ice loadings and external flooding are not
applicable to the buried piping with the exception of the above ground
piping at T-10. This portion of the piping is not protected from
tornadoes and missiles and therefore Table 4.1 identifies this as "Not
Probable." '

Piping in Intake Structure and EDG Rooms

The fuel oil piping in the Intake Structure must be further reviewed for
seismic adequacy as this piping was excluded from the IE Bulletin 79-14
program per Reference 18. The fuel oil piping in the EDG rooms has been
verified to be part of the IE Bulletin 79-14 program (Drawing M-110,
Sheets 914 and 915). These drawings plus serial package 033395 plus
Specification C173-Q, Revision O, indicates the EDG room piping was
walked down and evaluated per the chart method as seismically qualified.

The routing of the fuel oil supply piping within the EDG rooms must be
reviewed for the single failure criteria for evaluations performed since
1971, such as HELBA since a common header is routed first into the first
EDG room and then to the second EDG. ‘

All other scenarios such as tornado, missile, external flooding,
internal flooding, wind and ice loadings are satisfied since the piping
is located in the Intake Structure and EDG rooms whlch are de51gned to
w1thstand these events.

There are no internal flooding sources that would affect the fuel oil
piping in the EDG rooms.
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4.3.4 Pumps P-18A B

Analvses to ensure that the pumps are designed to withstand the internal
flooding event due to large pipe breaks within the intake structure have
not been located, nor has an exemption from this requirement. A curb is
located around the pumps but it may not be high enough to pro;ect
against an internal flooding event.

Additional analyses are required to evaluate the effect of the design
basis surge level (exterior flooding event) established per Reference

20. This document established the surge level as 593/-6".

All other scenarios such as tornado, missile, earthquake, wind and ice
loadings are satisfied since the pumps are located in the Intake
Structure which is designed to withstand these events. The pumps
themselves were designed to meet seismic loading conditions and were
evaluated as part of the SQUG program and determined to be seismically
adequate. :

4.3.5 Fuel 0il Day Tanks T-25A.B

3.
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Seismic adequacy of Tanks T-25A and T-25B was demonstrated in the
Palisades SEP via References 22 and 23. During the 1994 NRC Diagnostic

evaluation, the NRC provided an observation (Eng-005) which questioned

the seismic qualification of the day tanks due to a lack of SEP
documentation. Recently an evaluation was performed by NECO structural
group to determine the adequacy of the documentation associated with the
structural integrity assessment of the day tanks. The evaluation
concluded that the day tank floors have not been explicitly evaluated in
the SEP work scope. However, the assumption that the. tank floor is non-
limiting and need not be specifically evaluated is reasonable and the
day tank, with modifications, is structurally adequate.

The internal flooding event scenario is satisfied for T-25A,B as the
tanks are located in individual rooms designed to restrict the spread of
fuel 0il. No other lines (eg, fire sprinkler) that could initiate the
flooding event are located in these rooms.

All other scenarios such as tornado, missile, external flooding, wind
and ice loadings are satisfied since the day tanks are located in the
Auxiliary Building which is designed to withstand these events.

Isolat on- tial Demands

Later revisions of M-214 show additional fuel demands have been placed’
on the EDG fuel oil system for non-essential items. These revisions are
described below.

e M-214 Revision 3 (March 27, 1970) -
Two "non-essential® lines (Fire Pump line relocated to pump discharge
in SWS intake structure).  Line isolation at solenoid valves SV 1413
(Diesel Fire Pump) and SV-1414 (Heating Boiler).

e M-214 Revision 4 (June 9, 1972) -
Three "non-essential"” lines (Line added for T-40). Branch line added
to heating boiler line for .evaporator heating boiler tank T-39. Total
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of four branch lines with three isolated at SV-1413, SV-1414 and
fourch isolation not identified.

o M-214 Revision 22 (Jahuafy 10, 1984) to Present Revision 39 -

Three "non-essential" lines with total of six branch lines.

Currently, all isolation valves on the non-essential .lines are non-Q per
equipment database. 4

As indicated, since initial deéign, additional branch lines to the main
supply header have been added and have imposed additional non-essential
demands on the fuel oil supply from T-10. These non-essential lines are
isolated with non-Q values. Thus, Table 4.1 shows this item as "does
not meet" the proposed corrective action is referred to on the table. .

GDC #3 - FIRE PROTECTION

Table 4.1 specifies N/A for fire protection for tank T-10 and the buried
piping. For Pumps P-18A&B, additional sprinklers were added during the
10CFR50, Appendix R fire protection program (Reference 6). The day tank
areas were reviewed, and determined to be adequate (Reference 7).

GDC ##4 - ENVIRONMENTAL AND MISSILE DESIGN

‘The EDG system has been designed to aid in achieving a safe shutdown of

the plant in the event of a LOCA. Pipe whip considerations are not
applicable for the EDG fuel oil system since these lines are themselves
not high energy lines and there are no other high energy lines in the
SWS intake structure or in the EDG rooms. :

Hence, Table 4.1 identifies GDC #4 as being met for LOCA and as N/A for
pipe whip. Internal flooding has been addressed in sections above for
individual components and additional action has been recommended.

The plant as a whole has been evaluated for light aircraft in the
vicinity hitting the plant as a missile (Reference 8), and the
evaluation shows that this is not a concern for the Palisades plant.

GDC #17 - ELECTRICAL POWER SYSTEMS
GDC .#18 - INSPECTION AND TESTING OF ELECTRICAL POWER SYSTEMS

As previously discussed, original GDC #39, "Emergency Power," applied to
the emergency diesel generator fuel oil system. The requirements of
this original GDC are now enveloped by 1974 GDC No 17, "Electrical Power
Systems," and 18, "Inspection and Testing of Electrical Power Systems."
With regard to whether the present design of the fuel oil system meets
1974 GDC No 17 and 18, the discussion contained in Section 2.5 of this
report is still applicable to the current GDC requirements. Subsequent
system design activities and programs have not affected the conformance
of the emergency diesel generator fuel oil system to these GDC. Thus,
the separation required by today’s practices would need to be met to
conform to GDC #17.

B



TABLE 4.1

CURRENT COSFORMANCE TO
ORIGINAL GEMERAL DESIGN CRITERIA
AND PROPOSED CORBRECTIVE ACTIONS

DOES CURRENT DESIGN MEET GDC?

NOT SURE DOES :
ORIGINAL . NOT PROPOSED CORRECTIVE ACTIONS
GDC# ITEM N/A MEETS PROBABLE NOT PROBABLE MEET (SEE SECTION 5)
1 ‘Guality Standards X Item 1A thru L, 2a, 2B
Earthquake X
2 R
- Storage Tank Tornado & Missile X Items 1A, 11, 1J, 1L
T-10
External Flooding X Item 1A, 1]
Wind, Ice X
Earthquake X
) Tornado & Miasile Item 1F, 1J, 1K
Buried.Piping .
(Welded) External Flooding X

Wind, Ice X
Earthquake X(EDG) X(SHS) Item 1B, 1K

Piping in. SWS Tornado & Missile X

Intake Structure

and EDG Rooms External Flooding X
Wind, Ice X
Earthquake X
Tornado & Missile . X

Pumps P-18A&B
External Flooding Item 1C, 1D, 1J, 1K
Wind, Ice X
Earthquake X
Tornado & Missile X

Day Tanks

External Flooding X
Wind, Ice X




JABLE 4.1
CURBENT CONFOURMANCE TO
ORIGINAL GEWFRAL DESIGE CRITERIA
ARD PROPOSED. CORRECTIVE ACTIORS
(Continued)

ORIGINAL
GDC¢#

DOES CURRENT DESIGN MEET GDC?

NOT SURE

N/A MEETS . PROBABLE NOT PROBABLE

DOES
NOT
MEET

PROPOSED CORRECTIVE ACTIONS

(SEE SECTION 35)

3

Fire Protection

T-10

Buried Piping

Pumps P-18A&B

39

T-10 Electrical

Independent

Item

Redundant

Item

, 2C

Testable

Single Failure
Proof

Item

J, 2c

Pumps P-18A&B
Electrical

Indﬁpendont

Item

2Cc

Redundant

13,

Testable

Single Failure
Proof

Item

2C

Day Tanks
Electrical

Independent

Redundant

Testable

Single Failure
Proof

Isolation of Piping From the
Non-essential/ Non-safety related Demands

Items 1E, 1G, 1.

i
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TABLE & .2
REQUIRED REVISIONS TO FSAR SECTION 5.1
(CPCo Response to 1974 GDCs)
i . FSAR 5.1 REVISION
1 1974 ITEM REQUIRED
, GDC#
YES NO
1 Quality Standards & Records ‘ : X
2 Design Bases for Protection ‘ X
Against Natural Phenomena
— 3 Fire Protection ‘ X
LOCA ' X
4 Environmental | Pipe Whip : X
anq Missile Internal . X
DeSLgp Bases Flooding
Aircraft - X
Internal X
Missiles
17 Electrical Power Systems X
18 Inspection and Testing of X
Electrical Power Systems

5.0 PROPOSED CORRECTIVE ACTIONS

1. REQUIRED ACTIONS-LEADING TO BRING PLANT INTO CONFORMANCE WITH
o ORIGINAL GDCs AND LICENSING COMMITMENTS, INCLUDING TEMPORARY
e MEASURES. ‘ ' :

A,

Prepare a request for modification to upgrade T-10 for tornado
and flooding protection and/or generate a cost estimate to
replace the existing T-10 with a tornado, seismic, flood, fire
protection, and environmentally qualified tank.

Evaluate/analyze the above ground piping in the SWS intake
structure for earthquake adequacy, and upgrade as appropriate.

Evaluate P-18A,B for external flood adequacy, and upgrade -as
appropriate.

Provide_sahd bags afound P-18A, B up to Elev 593.5 ft.

Evaluate necessary operator actions and controls to minimize or
eliminate diversion of dedicated EDG fuel oil through
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nonessential/nonsafety-related lines. Revise procedures and
analyses as appropriate.

F. Because the buried piping is not encased in cohcrete as
originally stated to the NRC, determine whether to encase it or
evaluate the risk from tornadoes, missiles, excavation, ecc. and
notify the NRC of a position change.

G. Evaluate nonessential branch piping up to first isolation point
for seismic, tornado adequacy. Upgrade as appropriate.

H. After developing the appropriate review criteria, evaluate and
" assess the impact of maintaining the transfer system as
nonsafety-related, non-Q since installation. Issue a letter to
-NECO and Palisades staff personnel indicating the EDG fuel oil
storage and transfer system is -to be considered safety-related.
State the electrical power and controls are "Q" but not lE.

I. Evaluate above ground (ie, above 590 el) piping at T-10 for
tornado, and upgrade as appropriate.

J. Finalize Procedure SOP-22 Attachment 5 to provide alternate
means of filling the day tanks in the event of loss of the
primary transfer method.

K. Provide a barrier (eg, sawhorses) around the exposed pipe, and
seal its penetration on the South side of the SWS Intake
structure.

L. Provide a barrier (eg, sawhorses) around T-10 and provide
additional cover over the exposed pipe at east end of tank to

prevent inadvertent damage.

M. Evaluate internally generated missile events for common fuel oil
supply line in SWS intake structure and EDG room.

2. REQUIRED ACTIONS TO COMPLETE AND MAKE ACCURATE THE. PLANT RECORD.

A. Perform Q-list interpretations for transfer system (safety-
related) which are currently identified as non-Q.

B. Update all design basis documents eg, DBDs, Tech Spec, FSAR, etc
as appropriate.

C. Revise the FSAR to reflect the "as licensed" electrical design
of the EDG Fuel 0il Transfer System.

0 (o 0

This evaluation has been discussed with HPES. No problems were
identified for two reasons. First, E:PAL-93-026 concerned the quantity

" of fuel required for seven days, while this event report deals with a

GDC issue - tornadoes. Though seismic requirements became an issue on

E-PAL-93-026 when discussing T-926, it was not the primary focus of the
event report. Second, during the time E-PAL-93-026 was discussed, the

tornado protection issue was believed to be a missing documentation
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issue which would be successfully resolved as over 95% of the DBD issues
normally are. It wasn’t until recently a legitimate problem was
suspected.

CONCLUSION

~t
L o

Based upon the above evaluation, it appears the original designers of
the EDG Fuel Oil Transfer System intended it to be safety-related.

Correspondence between CPCo and the NRC also supports the original
intent to provide a safety-related transfer system.

.. The system has not been maintained as safety-related as evident by the
Q-list and other design documents and procedures.

As a result of the activities presented in this evaluation, a 10CFR50.59
N safety evaluation was performed and an unreviewed safety question was

identified. :

Two CARB meetings have been held since the initial writing of this

evaluation. Consequently, this evaluation has been revised and the

following additional actions performed:

1. Review of open work orders on the EDG fuel oil transfer system.

2. Industry survey of.EDG fuel oil transfér{system design.

The results of these actions are included as Attachments 1 and 2.
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