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April 14, 1986

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Attention:' Mr. iB.'J. Youngblood,~ Director S
~

PWR Project'Dir'ect'oraie''No. 4-

Subject: Catawba Nuclear Station - Docket Nos. 50-413 and 50-414
McGuire Nuclear Station - Docket Nos. 50-369 and 50-370

Dear Mr. Denton:

With reference to NRC letter (Mr. B.J. Youngblood (NRC) to Mr. H.B. Tucker
(Duke) dated November 27, 1985) we provide in this submittal an expanded
evaluation of "no significant hazards consideration" to demonstrate that
the proposed amendment of Technical Specification 4.6.5.3 meets the three
factor criteria of 10CFR50.92.

The Technical Basis (3/4.6.5.3) for the ice condenser door inspections
requires a reasonable assurance that the door should remain closed durin'g
normal operation and open during a LOCA or a high energy line break.
Failure of one or two (out of 48) ice condenser doors to automatically open
would have insignificant effect on the steam distribution and condensation
in the ice condenser, in event of a large LOCA. Only a simultaneous
failure of a large number of ice condenser doors would have adverse safety
implications. However, this is not deemed credible. The mechanical design
of the doors is extremely simple in order to reduce the chances of any
malfunction. The doors require little or no maintenance. No mechanism can
be identified which would result in simultaneous failure of large number of
ice condenser doors (upon demand). The doors are designed to open with a
gentle push, a' force of less than 17 pounds at the door handle. The forces
generated during a LOCA are extremely large in comparison (essentially like
a truck or bulldozer (19,000 lbs) pushing the door oren); this provides
complete assurance that the doors would open during e LOCA or high energy
line break. Extremely high reliability of the doors as well as many
passive protective design features provide additional assurance that the
ice condenser doors would open as designed.

Duke Power Company has determined that the extension of the surveillance
interval for the ice condenser doors from 9 months to 18 months would have
either insignificant or no adverse effect on the reliability of the ice
condenser doors. Most of the surveillance is concerned with checking the
spring torque and performing visual inspection of some passive design
features. Since the doors are hung in a neutral position (3/8" ajar) and
are pressed against the sealing gasket only due to the small cold air head

Nof the ice condenser, springs play no role in either keeping the doors
(gD
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closed during normal operation or opening the doors during a LOCA (or a
high energy line break). The inspections parformed on the springs thus,

have very minor safety significance.

Past inspections over a number of years for McGuire Nuclear Station Unit I
and 2 have established that the ice doors are an extremely reliable compo-
nent requiring almost no maintenance. Reduced surveillance frequency is
therefore justified.

Duke Power Company contends that the extension of the surveillance interval
for the ice condenser doors from 9 to 18 months does not involve a signifi-
cant hazards consideration in view of extremely high reliability as well as

| many " maintenance free" protective design features of the ice condenser
'

doors.

Please feel free to contact us if you require any additional information.

, Very truly yours,
!

J ##E--
Hal B. Tucker

RLG/jgm

Attachment

xc: Dr. J. Nelson Grace, Regional Administrator
U.S. Nuc?aar Regulatory Commission
Region II
101 Mar,s.tta Stre.et, Suite 2900
Atlanta,' Georgia 30323

W.T. Orders
Senior Resident Inspector
McGuire Nuclear Station

Mr. Dayne Brown, Chief
Radiation Protection Branch
Division of Facility Services
Department of Human Resources
P.O. Box 12200
Raleigh, N.C. 27605

__________ _____
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JUSTIFICATION AND SAFETY ANALYSIS

The current Technical Specification 4.6.5.3.1 requires that the ice conden-
ser inlet doors be demonstrated operable during shutdown at least once
every 9 months. The testing and surveillance required to demonstrate
operability is time consuming and requires a unit shutdown. In the past
the ice condenser door testing was scheduled concurrently with the ice

'

weighing operations in the containment. The ice weighing surveillance for
the containment is also required once every 9 months.

j

Recently the McGuire Nuclear Station has acquired the capability to carry
out the ice weighing operations with the reactor "0N LINE". Scheduling a
plant shutdown solely to carry out the ice condenser door surveillance is,

not considered appropriate now since this surveillance has limited safety
significance. Unlike ice weighing, this surveillance does not verify a
quantitative assumption in the FSAR accident analyses. Therefore, an
extension of the duration between the two ice condenser door inspections up
to 18 months would avoid an unnecessary plant shutdown to carry out this
surveillance.

; The proposed Technical Specification changes would require that the surveil-
lance on the ice condcaser doors be performed at least once every 18 months,

rather than every 9 months as currently required. The extension of the
surveillance interval to 18 months would not be a safety concern due to

,
high reliability and forgiving design features of the ice condenser doors

|
1 as discussed below:

High Reliability of the Ice Condenser Doors
'

,

Duke Power has reviewed the surveillance records of the ice condenser doors
to evaluate the door reliability. Unit I and Unit 2 doors have been
inspected periodically since 1981 and 1983 respectively. There have been
416 individual inspections of the doors at Unit I and 216 door inspections

*

at Unit 2. There has not been any fallare to meet the acceptance criteria
for door testing in all the inspections / tests carried out to date. One,

reason for the excellent surveillance history of the ice condenser doors is
a design change made to the McGuire door seals to prevent the doors from
freezing closed. The efficacy of this modification has been commended in i

the NRC Safety Evaluation Report (Amendment 36, License NPF-9, 1984)
concerning the door surveillance requirements (Ref. 1).

All instances where the same ice condenser door has been inspected after 6
months, following nine months and for each successive nine month period, no
malfunctioning or violation of the current specifications has been detect- ,

ed. Two successive 9 month inspection intervals are equivalent to a single,

' (proposed) 18 month interval; thus we already have experience of several
' inspections aftar 18 months interval without any malfunctioning of the

doors. The extension of the door inspection frequency to at least once i

every 18 months is reasonable. Doors are of extremely simple mechanical
i

design requiring no active components for proper functioning. This feature '

minimizes any possibility of malfunctioning. Initially the surveillance
was required every 6 months. The inspection requirements were reduced to '

once every 9 months due to good performance.
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| The American National Standards (ANSI /ANS 58.4 - 1979) criteria for sur-
veillance related Technical Specifications is that the surveillance program
shall demonstrare acceptable availability for equipment for which there is
limited experience or reliability data. A provision for lengthening or
shortening the time between the inspections is provided by this standard,

(Section 4.2.5(3)) based on experience gained with the equipment involved.'

For McGuire the ice condenser doors have demonstrated 100% reliability and
operation within the limits set by the Technical Specification for over 4

| years for Unit 1 and for over 2 years for Unit 2. The extension of the
l inspection period to 18 months is thus justified due to exttemely good

performance. It should be pointed out that there may be some remote
possibility that an ice condenser door may fail to open due to a force of
17 pounds (at the handle) as required by the Technical Specification
4.6.5.3.1, however there is no chance that the same door will not open when
a force of about 19,000 pounds is applied at the door handle due to a LOCA
with 10 psig rise in pressure. Theoretically the failure of a large number
of ice condenser doors to open following a LOCA would increase the pressure
rise and reduce safety margins. Realistically, the doors would open or
rupture almost instantaneously following a large LOCA to vent the steam to
the ice condenser, either situation having no adverse safety implication.
The ice condenser inlet doors are designed and adjusted to open for less
than 17 pounds of force at the door handle. This also provides near
certainty the door would open due to forces exceeding 19,000 pounds at the
door handle resulting during a LOCA. The ice condenser doors are expected
to open extremely quickly following a high energy line break and certain
engineered features ensure that the doors would not become missiles follow-

ing a LOCA. The ice condenser door surveillance provides very minor (or
no) additional safety assurance, therefore an extension of the surveillance
period would not have any significant safety implication.

Forgiving Design Features of the Ice Condenser Doors

The acceptance criteria for the ice condenser doar passing the inspection
is that the door should open with relatively low torque of 675 inch pounds.
This translates into a force of 17 p,ounds at the door handle. A very small
change in the differential pressure across the door exerts a large force on
the door. During a LOCA or other high energy line break within the contain-
ment, the internal pressure of the containment will rise to between 0 to 15
psig. A rise of internal pressure of about 0.1 psi will open all ice
condenser doors by exerting a force of at least 190 pounds.

A rise of pressure of 1 or 2 psig following an accident would open the ice
condenser doors even if these were obstructed by debris or were restrained
shut by a 1/2" thick iron bar (Ref. 2). The ice condenser doors are made
of 0.5 inch thick Fiber Reinforced Polyester (FRP) reinforced by 6 steel
ribs. The doors are expected to rupture during an accident if they fail to
open, thus venting steam to the ice condenser (Ref. 3). The ice condenser
doors are designed so that it is virtually impossible to keep the doors
shut during any small increase of containment pressure. Surveillance or
testing of the doors does not make the doors more or less reliable as far
as accident mitigation is concerned.

.

.
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The doors perform two distinct functions. While the doors are shut, they
insulate the lower containment from the ice condenser to prevent the

; degradation of the ice condenser by sublimation, etc. This function is
! monitored continuously by the inlet door position monitoring system. The
| second function for the doors is to open during a LOCA or other high energy
| Line break. Our analysis has demonstrated that the doors are virtually
1 impossible to keep shut in event of a minor rise in containment pressure.
| The extension of the ice condenser door surveillance interval to 18 months

would not have any adverse impact on the proper functioning of the ice
condenser doors.

Other protective design features of the ice condenser doore are that under
the conditions of zero dif ferential pressure the doors are kept 3/8" open.

| This feature provides assurance that the doors open upon removal of the
i cold air head thus eliminating significant inlet maldistribution for very
L small line breaks. Thus all doors tend to open if the air in ice condenser

becomes warmer.

The doors are of very simple mechanical design to minimize possibility of
malfunction. Also the inertia of the doors is low making the door respon-
sive to very small pressure changes. The door hinges are designed to
prevent galling or self welding. The door seals are designed to operate at
a much higher temperature than the ice condenser air making frosting of the
seal region extremely unlikely. All those protective design features are
maintenance free and account for the extreme reliability of the ice conden-
ser doors.

Conclusion

The ice condenser doors at McGuire have a history of very reliable opera-
tion for several years. The doors are designed to make a door-failure
virtually impossible during a LOCA or other large high energy line breaks;;

j the proper functioning of the doors during an accident is a passive design
feature and does not depend upon performance of periodic surveillance and
testing of the doors. The current Technical Specifications for the ice
condenser doors are excessive as well as disruptive. The functional

| readiness of the ice condenser doors as deemed necessary in the Bases
3/4.6.5.3 (pg. B 3/4 6-5) is adequately addressed by operability of thet

Door Position Monitoring System and door surveillance once every 18 months.

The extension of the door surveillance interval to 18 months would not have
any significant adverse safety consequences.

REFERENCES:

1. NRC Safety Evaluation Report related to Amendment No. 36 to Facility
Operating License NPF-9 and Amendment No. 17 to Facility Operating
License NPF-17.

2. Letter from II.B. Tucker to Dr. J. Nelson Grace (NRC, Region II) dated
February 8, 1985. Subject: LER 413/85-02 - Concerning the Blockage

,

r of Ice Condenser Lower Inlet Doors (Catawba Nuclear Station).

| 3. McGuire FSAR Section 6.2.2.8.
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ANALYSIS OF SIGNIFICANT HAZARDS CONSIDERATION

As required by 10CFR50.91 this analysis provides a determination that the
proposed changes to the Technical Specification 4.6.5.3.1 do not involve
any significant hazards consideration as defined by 10CFR50.91.

The proposed amendment would extend the surveillance requirement for the
ice condenser doors from once every 9 months to once every 18 months. The
ice condenser doors are of very simple design and have performed with 100%,

reliability since their installation. The safety function of the ice
condenser doors relies only on passive design features. No active com-
ponents are involved for proper functioning of the ice condenser doors
following a LOCA or a high energy line break. The periodic surveillances
conducted up to now have established that the doors continue to meet the

current technical specifications without any maintenance or repair for 18
months or beyond. Slight adjustment of door springs carried out on very
few doors over the last few years has not been because the doors were out
of the limits or current Technical Specification but as a general good
housekeeping practice. The door springs do not serve any safety function.
The extension of the surveillance interval to 18 months would still ensure
that the ice condenser door Technical Specification limits are met without
any problem. The safety function of the ice condenser doors does not
depend on the surveillances for reliability but on very simple design and
other inherent passive design features. Below, the proposed amendment is
analyzed using the criteria (3 factor test) of 10CFR50.92.

Criterion I:

The proposed amendment would not involve any increase in the probability of
previously evaluated accidents. The accident scenarios considered in the

i FSAR concern the reactor coolant system and are not related to the proposed
Technical Specification amendment concerning the ice condenser inlet doors.

The proposed amendment would not involve any increase in the consequences
of a previously evaluated accident. The ice cordenser doors serve two
distinct functions, 1) to stay closed during the normal operation and b) to
open during a high energy line break accident. The door position is
continuously monitored during normal operation to ensure that the ice
condenser door is closed to protect ice beds from heat sources. During a
high energy line break or LOCA the doors would either open or rupture to
let steam into the ice beds. The doors are hung in a neutral position
(closed) and the door springs are not sufficiently strong to prevent doors
from opening even due to a small pressure rise of 0.1 psia. The doors are
structurally not strong since the function of doors is only to provide
insulation between the heat sources and the heat sink (ice beds). The ice
condenser doors would rupture or break unless the doors opened almost
instantaneously following a LOCA. The ice condenser doors are, however,
designed to open under a small force (pressure differential). They also
are designed not to freeze, jam or malfunction due to galling or self
welding. To preclude the possibility of doors not opening they are kept
3/8" open under conditions of zero differential pressure (FSAR 6.2.2.8.1).
The replacement of the current surveillance interval by a longer
surveillance interval would not increase or decrease the probability of the
doors opening during a high energy line break. The protective design
features of the doors, such as low structural strength, f reeze proof. jam

_
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proof design, low torque springs, and a slightly ajar neutral position
(under conditions of zero differential pressure), are not dependent upon
surveillance for proper functioning. Therefore consequences or probability
of the ice condenser doors not functioning are not increased by changes in
the surveillance requirements. The main benefit of current surveillance
requirements is to ensure good housekeeping regarding /he ice condenser
doors and assuring that the doors open when subjected i a small force.
The forces involved in LOCA or high energy line breaks on the doors are
much greater and would open or break the door almost instantaneously.

Criterion II:

The proposed changes in the surveillance frequency of the ice condenser
doors would not create any new or different kind of accident from any
accident previously evaluated in the FSAR. The type of accidents important
for the plant safety are concerned with breach of the reactor coolant
pressure boundary. The surveillance frequency change of the ice condenser
doors cannot create the possibility of any new accident for other plant
systems.

The ice condenser doors provide a mitigative function. However, the
relaxation in surveillance frequency as proposed would not create the
possibility of a new or dif ferent kind of accident for the same reasons
provided in response to Criterion 1 (i.e. increase the consequences of a
previously evaluated accident).

Criterion III:

The proposed changes in the surveillance frequency for the ice condenser
doors would not involve a reduction in margin of safety. The post-LOCA
postulated failure of a large fraction of the ice condenser doors to open
would reduce the efficiency of the ice condenser thus reducing the margin
of safety for the ice condenser containment. This however is not a credi-
ble possibility due to many protective design features of the ice condenser
inlet doors. The doors are adjusted to open if a force of 17 pounds (push)
is applied at the handle. A very small pressure differential of 0.1 psi
would exert a force of greater than 190 pounds at the door handle. During
a LOCA or a high energy line break the pressure differential would almost
instantaneously rise to about 10 psi exerting a force of 19,000 pounds on
each door. The doors are thus certain to open under small pressure dif fer-
entials. Failure of the door to open would rupture it, providing the steam
inlet into the ice condenser. Since the doors are designed to be freeze
proof, jam proof, structurally light and are kept 3/8" open during condi-
tions of zero differential pressure (only shut due to cold air head during
normal operation), the doors are certain to open due to small pressure
differentials. No mechanism can be identified which could prevent the
doors from opening or rupturing during a high energy line break. Thus
there is total certainty that the doors would vent steam to the ice conden-
ser during a high energy line break. The differential pressure rises (to
about 10 psi) during the first fraction of a second during a LOCA at the
lower inlet ice condenser doors. The opening of the doors (or their
destruction due to this large pressure) is thus not delayed by more than a
fraction of a second (see FSAR figure 6.2.2.61). The safety margins
appropriate for the ice condenser containment are not af fected by any

,. - _ - _ . - - - _ _ _ _ _ , _ _ _ , _ _ . _ _ _ _ _ . _ _ _ _ _ , _-
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surveillance performed on the ice condenser doors since the opening of the
ice condenser doors during a high energy line break depends entirely on
passive design features. The effect of many of the ice condenser doors not
opening during a LOCA would be to cause a maldistribution of the steam
being vented to the ice condenser. The likelihood of such an event is
insignificant, even so the doors and door ports limit maldistribution to
150% maximum, peak to average mass input for any high energy line break of
sufficient magnitude to cause the lower ice condenser inlet doors to open
(FSAR 6.2.2.8.1). No safety design criteria would be exceeded for such an
accident condition.

i

f
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SUMMARY:

While the staff may find it advantageous to evaluate quantitatively the
" increase in probability of a new accident" or " reduction in safety mar-
gin", such an effort is not justified. The original surveillance frequency
for these doors was based on engineering assessment and experience on
earlier ice condenser designs. There was no quantitative basis for the
original surveillance interva! In 1984, the NRC reviewed and approved a
revision to technical specifications related to ice condenser door sur-
veillance frequency - changing the interval from 6 months to 9 months. The
basis of this change is the same as provided herein to go from 9 months to
18 months.

As noted in the staff's SER of October 5, 1984, the previous action was
determined to involve no significant hazards consideration and was pub-
lished in the Federal Register (48CFR49717) on October 27, 1983. No
quantitative basis was provided for this action.

The preceding analysis demonstrates that the likelihood of an ice condenser
door failure is insignificant and does not increase due to proposed amend-
ment of the Technical Specification (4.6.5.3.1). The postulated failure of
an ice condenser door following a LOCA would result in almost instantaneous
destruction of the door and venting the steam to the ice condenser, since
the doors are designed to be the weakest portion of the enclosure where
high energy line break is postulated to occur. The safety function of the
doors (venting steam to the ice condenser) would be performed due to
passive design features even in the event of a door malfunction. The
proposed changes in the surveillance requirements would not decrease any
safety margins. The ice condenser doors at McGuire have had failure free
operation for a number of years. The likelihood of a door failure is thus
extremely small. Since the likelihood of a LOCA event is known to be
extremely small the likelihood of a compound event involving a LOCA and

| subsequent failure of a ice condenser door is insignificant or nonexistent.
' Since the ice condenser has been designed to handle 150% maldistribution of t

blowdown steam (above the average) the adverse consequences of even such an
occurrence would be well within the current design basis.

The proposed amendments would nott ,

| 1) Involve a significant increase in the probability or consequences of
'

| an accident previously evaluated; or

2) Create the possibility of a new or different kind of accident from any
accident previously evaluated; or

3) Involve a significant reduction in a margin of safety.

Based upon the preceding analysis, Duke Power Company concludes that the
proposed amendments would not involve a significant hazards consideration.

,
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