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~Pur oee

The purpose of this calculation is to determine the CDF from the planned maintenance evolution of
removing a CFCU motor from Unit 1 Containment at power in support of a licensing point paper on
Technical SpeciTication 6.8.4.F, "Containment polar and turbine building cranes". The procedural
guidelines for the move detail the lifting sequence of the 4,000 pound motor in containment with the
polar crane, which is estimated to take less than an hour, with only a portion of that time (the initial
lift) in the jet impingement zone. The motor is then transferred to a cart to be move around the
circumference. approximately 135 degrees and removed from containment through the personnel air
lock. Conservatively, this calculation assumes a 10 hour duration of the liftwith 5 hours of that being
in the jet impingement zone.

Calculation

Three initiating events were identified as potentially contributing to the CDF during this maintenance
evolution. They are loss of offsite power, high energy line break and seismic.

The first scenario was a loss of offsite power (LOSP) followed by an independent mechanical brake
failure of the polar crane and a dropped load. It is assumed that the dropped load would damage a

component that causes a LOCA that leads to core damage. The PRA evaluation assumed the polar
crane was operated for 10 hours.

1. (.0684) / (8760) X (1 0 hour) X (1.1e-4 per hour) * (10 hours) = 8.59e-8

The contribution to risk for core damage frequency (CDF) from a loss of offsite power is 8.59e-8.
(Ref. 1,2).

The second scenario was a HELB during polar crane operation in the jet impingement zone (Ref. 3).
The HELB would have to damage the crane or cause its load to drop in a manner that damages a
component that exacerbates the accident and leads to core damage. The PRA evaluation assumes
the polar crane was operated in the jet impingement zone for 5 hours. Furthermore, the spatial
relationship within containment limits the potential contribution of HELB sources to impact the polar
crane based on geometrical considerations (Ref. 4).

2. (4.65e-4) / (8760) x (5 hours) x (5.8e-3) = 1.56e-9

The contribution to risk for core damage frequency from a HELB is 1.56e-9.

The third scenario was a seismic event coincident with the load being lifted. The crane is qualified to
withstand a .75g earthquake (Hosgri) and has two seismic grabbers installed on each leg. The
response to a seismic event of any magnitude would be oscillation of the crane on the tracks.
Postulating a scenario of having the crane fall after a seismic event is considered non-credible.
However, the load could take an oscillatory, pendulum type motion and potentially be dropped (as in
1 above). Hence, the contribution is similar to the calculation in 1, replacing the initiating frequency
from a LOSP with that from Seismic (Ref. 5,6):
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3. (6.26e-4) / (8760) x (10 hour) x (1.1e-4 per hour) * (10 hours) = 7.86e-10

The contribution to risk for core damage frequency from a seismic event is 7.86e-10.
The sum of the three scenarios contributions to CDF is dominated by the first scenario and is:

4. (8.59e-8) + (1.56e-9) + (7.86e-1 0) = 8.82e-8

By comparison, this risk in insignificant with the industry standard of 1e-6 threshold for acceptable
risk for an operational evolution. (Ref. 7)

The potential for a large early release frequency (LERF) was also investigated. The three scenarios
above do not have a credible impact upon the three dominant LERF scenarios of:
~ Interfacing system LOCA (Valves not in the area, not credible)
~ SGTR with unisolated secondary side leak (SG is protected at this elevation and below by

structures, not credible)
~ Containment damage with valve failure (Isolation valves at lower level, not credible to assume

that many valves could be impacted by a dropped load or severed crane).

Furthermore, the change of replacing the CFCU with an operable CFCU increases the LERF
protection from a containment damage perspective. Technical Specifications require 2 operable
CFCVs to mitigate an accident in containment. For these reasons this change will not impact the
probability for a large early release frequency (LERF).

Conclusion

The risk of maintaining a CFCU inoperable has a zero contribution to CDF. The risk of removing a
CFCV motor minimally increases CDF and is dominated by scenario 1 for a LOSP followed by a
failure of the polar crane mechanical stop that leads to equipment damage and CDF. The total risk
increase for CDF was conservatively estimated at 8.82e-8 for a ten hour liftand is risk insignificant.
The probability for LERF increases are basically non-credible and conservatively bounded by the
CDF calculation. This contribution does not significantly increase CDF compared to never operating
the polar crane in the jet impingement zones

The CDF risk would not be approaching the risk significant threshold until approximately 120 hours of
crane operation. The precautionary measures implemented for the move are not credited.

Ifone assumes the reverse loading procedure for installing a replacement motor then the CDF
. estimate is doubled and the margin to safety significance is reduced to 60 hours of crane operation.

References:

1. The initiating frequency for a LOSP (Loss of Offsite Power) is 6.84e-2 per year (H.1.6, R3)
2. The failure from all modes using IEEE Std. 500- 1984, Chapter 12, page 1284 on Transport,

Lifting and Positioning Equipment is 1.12e-4 per hour for large cranes. It is also noted that the
procedure for lifting includes a verification of the mechanical brake function prior to the load lift.
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3. The initiating frequency for a HELB inside containment from all sources (SLB1) is 4.65e-4 per
year (H.1.6, R3).

4. There are approximately 1700 jet-target interactions postulated inside containment; approximately
10 of these locations can impose upon the polar crane. This provides a geometric factor of 1/170

or 5.88e-3.
5. Seismic initiating event frequency greater than .75g taken from Table 3-2; at 1.5g spectral the

annual exceedance is 6.26e-4. Elsewhere, IPEEE Section 3.0.1 states that the spectral
acceleration is approximately 2 times the peak ground acceleration (2.3 exactly), Hence, a 0.75 g
peak (Hosgri) is equivalent to a 1.5 g spectral acceleration.

6. Telecon with Civil Engineer Armand Bagdaserian dated 6/16/98 discussing seismic design of the
polar crane. Armand provided the input on the seismic grabbers and expected crane reaction to a

seismic event of differing magnitudes. The crane is designed for a Hosgri quake of .75g. The
CFCU motor is a very small load for this crane, which is used to liftthe reactor head during
outages.

7. EPRI PSA Applications Guide, August 1995, Section 4.2
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