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In order 1o achieve a consistent svstematic response from licensees to the SBO rule and
to expedite the staff review process, N\UMARC developed two generic response documents
These documents were reviewed and endorsed by the NRC staff (9) for the purposes of

plant specific submittals. The documents are titled:

I 'Generic Response to Station Blackout Rule for Plants Using Alternate AC Power,"

and

2. "Generic Response to Station Blackout Rule for Plants Using AC Independent
Station Blackout Response Power."

A plant-specific submittal, using one of the above generic formats, provides only a
summary of results of the analysis ¢ the plant’s station blackout coping capability.
Licensees are expected to ensure that the baseline assumptions used in NUMARC 87-00 are
applicable to their plants and to verify the accuracy of the stated results. Compliance with
the SBO rule requirements is verified by review and evaluation of the licensee's submittal
and audit review of the supporting documents as necessary. Follow up NRC inspections
assure that the licensee has implemented the necu s.ary changes as required to meet the
SBO rule.

In 1989, a joint NRC/SAIC team headed by an NRC staff member performed audit
reviews of the methodology and documentation that support the licensees' submittals for
several plants. These auui.. “ealed several deficiencies which were not apparent from the
review of the licensees’' submittals using the agreed upon generic response format. These
deficiencies raised a generic question regarding the degree of licensees' conformance to the
requiremeuts of the SBO rule. To resolve this question, on January 4, 1990, NUMARC
issued additional guidance as NUMARC 87-00 Supplemental Questions/Answers (10)
addressing the NRC's concerns regarding the deficiencies. NUMARC requested that the
licensees senc their supplemental responses to the NRC addressing these concerns by March
30, 1990.
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Tuis SBO evaluation is based upon the review of the licensee's submuttals dated April
17, 1989 (12), and April £, 1990 (13), the information available in the plant Final Safety
Analysis Report (FSAR) (14), a meeting with the licensee in Charlotte, North Caroling, and
the information provided by the licensee following the meeting (15).




10 EVALUATION

L1 Proposed Station Blackout Duration
Licensee's Submittal
The licensee, Duke Power Company, calculared (12 and 13) a minimum acceptable
station blackout duration of four hours for the Oconee Nuclear Station (ONS) site. The
licensee stated (13) that there are no equipment modifications required or plansed at
Oconee to meet the SBO rule.
The plant factors used to estimate the proposed SBO duration are;

1. Offsite Power Design Characteristics

The plant AC power design characteristic group is "P1" based on:

.

Independence of the plant offsite power system characteristics of "11/2,"
| b. Expected frequency of grid-related LOOPs of iess than one per 20 years,
\

¢ Estumated frequency of LOOPs due to extremely severe weather (ESW) which
places the plant in ESW Group "1," and

d. Estimated frequency of LOOPs due to severe weather (SW) which places the
plant in SW Group “1."



Emergency AC (EAC) Power Configuration Group

The EAC power configuration of the plant is ‘D" The site is equipped with two
shared emergency AC power sources (hydro units). One EAC power supply is
necessary to operate safe-shutdcwn equipment for all three units following a loss of

o1fsite powe,
Targei Emergency AC Reliability
The licensee has selected a target EAC reliability of 0978, The selection of this

target reliability is bused on having an average EAC reliability greater than 0,97 for
the last 100 demands, consisient with NUMARC 87.00, Section 3.2.4,

Review of Licensee's Submittal

Factors which affect the estimation of the SBO coping duration are: the independence

of the offsite power system grouping, the expected frequency of grid-related LOOPs, the
estimated frequency of LOOPs due to ESW and SW conditions, the classification of
EAC, and the selection of EAC target reliability. The licensee stated that the
independence of the plant offsite power system grouping is “11/2." A review of the
available information shows that:

1.

rs

Offsite power sources are connected to the plant through two electrically connected
switchyards and an independent 100-kV line;

During normal operation, power is provided to the safety buses from the main
generator;

Upon main generator trip, there is an automatic transfer of all of the emergency
busses 1o a 230-kV power source through transformer CT1;
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4. Upon loss of power from CTI1, there is a manua' transfer to the 100-kV offsite

source through transformer T

Based on these and the criteria stated in Table & of RG 1.18%, the plant independence

of offsite power system group is 12"

With regard to the expected frequency of grid-related LOOPs at the site, we can not
confirm the stated results, The available information in NUREG /CR-3992 (1), which
gives a compendium of information on the loss of offsite power at nuclear power plants
in the US., indicates that Oconee did not have any symotomatic grid-related LOOP
prior to the calendar year 1984, In the absence of any contradictory information, we
agree with the licensee's statement,

Using Table 3.3 of NUMARC 87.00, the expected frequency of LOOPs due to SW
conditions places the site in SW Group "1." Using Table 3.2 of NUMARC 87-00, the
expected frequency of LOOPs due 1o ESW conditions places the Oconee site in ESW
Group "3." The licensee, using site-specific data, estimated (13) the frequency of SW-
and ESW-caused LOOPs to place the site in SW Group “1" and ESW Group 1"
respectively. The change in ESW grouping does not affect the classification of the
offsite power design characteristic.

The licensee correctly categorized the EAC classification of ONS as “D." The EAC
power source for the Oconee site is the Keowee hydro-electric power plant. Keowee
has two 83.125-MW hydro power units, with one hydro unit necessary to safely shut
down all three Oconee units.

The licensee selected the EAC target reliability of 0.975 based upon the reliability data
for the last 100 demands. The licensee added that over the last 100 demands, the
Keowee hydro unis have demonstrated a 100% reliability.



With regard to maintaining the 0.97% target EAC reliability, the licensee stated ( 1€) thut
Duke Power Company currently has a program in place which is designed 1o mainta'n
the reliablity of the emergency power sources. This program covers the steps required
for maintenance, testing, and surveillance activities, and root-cause investigation
\dditionally, Duke Power is closely following the progress of Generic Issue B-£b and.
upon resolution of this Generic Issue, Duke Power will review its emergency power
source reliability program and make changes as necessary. The licensee, however, did
not elaborate on the applicability of Generic Issue B-56 "Emergency Diesel Generator
Reliability” to its hydro EAC power sources.

The licensee stated (15) that the Keowee hydro units, in addition to serving as the EAC
power sources for Oconee, are power generating sources for the Duke svstem
requirements. As power generating units, they are operated frequently, normatly on a
daily basis at loads equal to or greater than required by Table 8.5 of the FSAR for ESF
bus loads, Normal as well as emergency start-up and operation of these units will be
from the Oconee Unit 1 and 2 control room. The licensee added that the frequent
starting and loading of these units to meet Duke system power requirements assures the
continuous availability for emergency power for the Oconee auxiliaries and engineered
safety features equipment.

In response 10 a concern regarding the availability of the Keowee hydro units, the
licensee provided a summary of its analysis of the unavailability of the hydro units
during the calendar years 1980 through 1987, and 1988 through 1990, Our review of the
information for the 1980-1987 calendar years indicates that, on the average, hvdro unit
#1 was available 96.18% of the time and unit #2 was avzilable 96.29% of the time.
The data also shows tha' with the exception of calendar year 1983 when both hydro units
were unavailable for a total of 1042.1 hours, the average availability of unit #! was
97.53% with a minimum and maximum availability of 94.41% and 98.71%, respectively.
The average availability of unit #2 was 97.64% with a minimum and maximum
availability of 94.08% and 98.617%, respectively. During the 1983 calendar vear, the
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availability of hydro units #1 and #2 was 86.70% and 86.85%, respectively. The
information for 1988 through 1990 was not as detailed as that given for the previous
vears. This information shows an average hydro unit availability of 98 87%. This data
doss not provide any information on both hydro units being unavailable simultaneously.
Our observation of this data indicates that the recent avai'ability of the hydro units
meets the target goal established by the licensee. It should be noted, however, that this
conclusion is made solely based upon the summary of the “ation provided by the
icensee. We did not perform a detailed review of the suppo,. | documentation (i.e.,
log book, maintenance procedures, problems, or outages). Based upon the above, it
appears that the unit average availability is approximately equal to the targ st value, In
addition, when one EAC power source is out of service for maintenance, technical
specification 3.7.4(a) requires that the 4160-volt busses be energized by a gas turbine
from the Lee station within 72 hours. Under these corditions, a Lee Station gas turbine
and the 100-kV circuirshall be electrically separate from the system grid and offsite non-
safety-related loads. In other words, if one of the onsite EAC power sources is out of
service, one of the offsite sources must be dedicated to the Oconee safety busses within
72 hours. Operation in this mode is restricted to periods not 1o exceed 45 day<. This
approach provides constant back-up emergency AC while one hydro unit is out of
service, essentially as if the EAC power were available.

Based on the above, the offsite power design characteristic of the Oconee site is "P1,"
with a minimum required SBO coping duration of four hours.

A2 Alternate AC (AAC) Power Source

Licensee's Submiita!

The licensee stated (13) that an AAC power source is provided at Oconee which meets
the criteria specified in NUMARC 87.00, Appendix B. The AAC power source is the
Standby Shutdown Facility (SSF) diese! generator und is available within 10 minutes
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from the recognition of an SBO event. However, it cannot be started from the Oconee
main control room, The licensee ctated that testing has demonstrated the ability of
plant operators to start the SSF diesel within 10 minutes of the recognition of the SBO
event which satisfies the intent of the NUMARC guidance. The licensee added (1))
that the SSF diesel generator has sufficient capacity and capability to operate equipment
necessary to maintain all three units at hot shutdown conditions for the fovr-hour SBO

event

The licensee stated (12) that the SSF was originally designed to provide an alternate
means of achieving and maintaining hot shutdown conditions. The SSF was designed
10 resoive the safe-shutdown requirement for fire protection, turbine-building flooding,
and physical secunity. Loss of all normal and emergency station power (AC and DC)
is assumed for the postulated fire and sabotage events. The SSF has the capability of
maintaining hot shufdown conditions in all three units for approximately three days
following a loss of normal AC power, which is well beyond the required coping duration
of four hours.

Review of Licensee's Submittal

The licensee's proposed AAC power source, the 3500-kW SSF diesel generator, is
designed to meet the requirements of Appendix R. The SSF is capable of maintaining
all three units in hot standby for a period of up to 72 hours and is completely
indeperndent of the normal plant systems. Since the SSF is designed to be able to cope
with the loss of the normal plant AC and DC systems, it is therefore designed to meet
the conditions of a postulated SBO event. However, since the SSF is susceptible to
single failures, the unavailability of the SSF is the sum of the unavailability of the
individual equipment., Some of the crucial SSF equipment is the SSF diesel generator,
the auxiliary service water (ASW) pump, and the Unit 2 condenser cooling water, If any
one of these components is unavailable, then the SSF system as a whole is unavailable.
The licensee needs to ensure that the SSF availability will be maintained at a minimum

11
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Review of Licensee's Submittal

4. Effects of Loss of Ventilation

Licensee's Submittal

The licensee stated (13) that since the SSF ASW pump is inside the SSF, it ig coaled

v the SSF ventilation system which is powered by the SSF diesel generator
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muinuies, any failure resulting from heat-up should not affect the plant coping
capability. This will be acceptable if the staff agrees on evacuating the control room,
Otherwise, the licensee needs to perform heat-up calculations for the areas
containing SBO equipment (i.e., the main control room, relay room, EFW pump

room, eic. ).

During the audit review, the licensee provided a list of the equipment necessary o
cope with an SBO event from the SSF. This list contained the location of the
equipment and the justification for the reasonable assurance of the equipment
operability. From this list, it is apparent that the only DAC is the containment,
which houses, among other equipment, a taake-up pump that can be powered from
the SSF diesel to provide reactor coolant pump seal cooling within 10 minutes. The
licensee provided two heat-up calculations for the containment following a loss of
all AC power. One of these calculations used a hand-calculated time-dependent
heat-trausfer method. This calculation, which did not include the postulated 111
gpm (25 gpm per reactor coolant pump and 11 gpm technical specifications leak
rate), indicated a final reactor-building temperature of 225°F, a2ssuming an initial
temperature of 120°F. The second calculation was performed using the MAAP
computer code and assumed an initial leak rate of 111 gpm. This calculation
resulted in a final temperature of ~175°F with an assumed initial temperature of
90°F. If an initial temperature of 120°F were to be used in the MAAP calculation,
the final temperature wuuld be less than 205°F. In either case, both of these final
calculated temperatures are below the containment equipment operability
temperature limit of 286°F. The equipment inside containment consists mostly of
valves and the make-up pump, which are qualified for LOCA conditions. Therefore,
we concur with the licensee that the containment temperature will not exceed the
operability temperature limit for equipment located therein.

18
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Review of Licensee's Submittal

Reactor coolant make-up 18 necessary 1o replenish the RCS inventory losses due to
the reactor coolant pump seal leakage (25 gpm per pump per NUMARC 87-00
guideline), and the technical specifications maximum allowable leakage (estimated
to be 11 gpm). According to Table 9-6 ot the plant LUFSAR. a seal flow to each
reactor coolant pump (excluding make-up) of 8 gpm per pump (s requited. Each
unit has four pumps, therefore, a total of 32 gpm is required to maintain the pump
seals. Since the SSF make-up pump is only capable ot delivering 26 gpm, the SSF
maxe-up pump does not provide sufficient flow (o ivaaitain the integrity of the pump

seals.

We performed a calculation to determine the adequacy of the reactor coolant
inventory. Over Your hours with a postulated 111-gpm leak rate, the RCS would lose
26,640 gallons of water, which is ~3600 ft*, The licensee provided information (15)
which indicates that the RCS volume is 11,100 ft®. After four hours, the RCS has
7500 ft® of water reinaining. The plant FSAR indicazes ihat each steam generator
contains 2030 ft® of primary coolant (Table 5-20) and the pressurizer contains 800
ft’ of water (Table §-22). Therefore, after four hours, the pressurizer would be
empty and each steam generator would have ~600 ft* of primary coolant remaining.
Therefore, even if the make-up pump is not coisidered, the core will not become
uncovered during an SBO event

NOTE:
The 25-gpm RCP seal leak rate was agreed to between NUMARC and the NRC
staff pending resolution of Generic Issue (GI) 23. If the final resolution of GI-
23 defines higher RCP seal leak rates than assumed for the RCS inventory
evaluation, the licensee needs to be aware of the potential impact of this
resolution on its analyses and actions addressing conformance to the SBO rule.
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