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Docket Nos. 50-282/306

Mr. D. M. Musolf, Manager
Nuclear Support Services
Norther., States Power Company
414 Nicollet Mall
Midland Square, 4th Floor
Minneapolis, Minnesota 55401

Dear Mr. Musolf:
|SUBJECT: APPLICATION OF THE AUTOMATIC PUMP TRIP AT PRAIRIE ISLAND UNIT NOS 1

AND 2 -

The enclosed document was prepared to show our understanding of your
responses obtained during the conference call that occurred on April 18,
1986, regarding the application of the Automatic Reactor Coolant pump trip at
the Prairie Island Nuclear Generating Plant Unit Nos. I and 2. Our comments
discussed during the conference call are related to your response. submitted
by letter dated October 1,1985 on Generic letter 85-12 Implementation of TMI
action II K 3.5 of NUREG-0737.

We request that you confirm or correct as necessary our understanding of yourt
information provided during the conference cail. We need additional input on
issues dealing with fluid jets and pipe whip (note page 5 of the enclosure)
and the uncertainties related to the minimum RCS pressure (1348 psig) (note
page 7 of the enclosure). We request that this information and confirmation
or correction as needed be included in the same letter to be submitted within
14 days from receipt date of this letter.

Your response should provide sufficient documented information that will
enable us to complete our safety evaluation regarding this matter.

Sincerely,

h
George E. Lear, Director
PWR Project Directorate #1
Division of PWR Licensing-A

Enclosure:
As Stated

cc: See Next Page

Office: PM/ PAD #1 PD/ PAD #1

Surname: DDilanni/tg GLear

Date: 04/J$86 Opo]/86

8605150654 860507
PDR ADOCK 05000282
P PDR
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Mr. D. M. Musolf Prairie Island Nuclear Generating
Northern States Power Company Plant

cc:
Gerald Charnoff, Esq.
Shaw, Pittman, Potts and Trowbridge
1800 M Street, NW
Washington, DC 20036

Executive Director
Minnesota Pollution Control Agency
1935 W. County Road, B2
Roseville, Minnesota 55113

Mr. E. L. Watzl, Plant Manager
Prairie Island Nuclear Generating Plant
Northern States Power Company
Route 2
Welch, Minnesota 55089

Jocelyn F. Olson, Esq.
Special Assistant Attorney General

[ Minnesota Pollution Control Agency
( 1935 W. County Road, B2

Roseville, Minnesota 55113

'
U.S. Nuclear Regulatory Commission,

Resident Inspector's Office
Route #2, Box 500A
Welch, Minnesota 55089

Regional Administrator, Region III
U.S. Nuclear Regulatory Commission
Office of Executive Director for

Operations
799 Roosevelt Road
Glen Ellyn, Illinois 60137

Mr. William Miller, Auditor
Goodhue County Courthouse
Red Wing, Minnesota 55066
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ENCLOSURE APR 2 5 E86

.

REPORT OF CONFERENCE CALL CONCERNING REACTOR COOLANT PUMP (RCP) TRIP AT

PRAIRIE ISLAND UNITS 1 AND 2, APRIL 18, 1986

INTRODUCTION

The staff has completed a preliminary review of the Reference 3 submittal from
the Northern States Power Company pertaining to RCP trip, and has discussed
the results of the preliminary review during a telephone conference call with
personnel representing Northern States Power. This Enclosure documents both
the preliminary review (Ref. 4) and the results of the discussion with
Northern States Power personnel.

The purpose of the review was to identify any areas where additional
information was needed for the staff to complete its evaluation of RCP trip,
and to provide guidance pertinent to submittal of additional information where
appropriate. The telephone conference call was conducted to obtain
clarification and ad'ditional information. The call took place on April 18,
1986. Northern States Power was represented by David Musolf and Les Anderson.

The staff was represented by Dominic Dilanni and Warren Lyon.

This Enclosure begins with an overall guidance discussion, and then covers
each of the review criteria by stating the criterion, followed by a staff

summary and critique. The staff understanding of the Northern States Power

5 (Prairie Island) response is then given, followed by additional staff comments
where appropriate.

OVERALL GUIDANCE PERTINENT TO RCP TRIP

During a small break accident in certain break size ranges, there exists a
window in time during which tripping RCPs will make the accident worse.
Therefore, in a small break situation, one must trip RCPs prior to entering
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the window. If one wishes to depend upon manual trip, two criteria are
applicable:.

1. One must show that at least 2 minutes exist within which to trip RCPs
following " receipt of a trip signal" using licensing calculations as a

basis.
2. One must show that at least 10 minutes exist within which to trip RCPs

following " receipt of a trip signal" using best estimate calculations as
a basis.

If for some reason, the RCPs have not been tripped within 10 minutes of the
time at which plant conditions indicate trip should be performed, they are to
be left running until after the window is closed. Closure can be indicated by
parameters such as regaining both adequate subcooling margin and pressurizer
level after they have been lost.

Analyses are required to establish timing relative to items 1 and 2, as well
~

as to establish the dimensions of the window.

It is desirable to leave pumps running for control purposes during other
transients and accidents, including steam generator tube rupture accidents of
sizes up to one tube broken. Therefore, insofar as 'is practical, procedures
and criteria should be developed to attain this goal. Note that leaving pumps
running during "non-break" transients and accidents is not a 100% requirement,
as contrasted to the small break, where trip must be accomplished to remain in
compliance with the regulations. (Failure to trip as required could lead to
exceeding Appendix K specified temperatures.) For these transients and
accidents, RCPs may be tripped when desirable. If in doubt, the small break

criteria are to be applied.

New plants coming on line should have dealt with RCP trip prior to power
,

operation.

Note much of the work pertinent to the above criteria has been done on a
generic basis, and is applicable to individual plants.

2
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SPECIFIC EVALUATION CRITERIA AND COMMENTS |

.

The evaluation criteria are generally those provided in Reference 1, including
the Safety Evaluation and its appendices, which were an enclosure to Reference
1.

A. Determination of RCP Trip Criteria

Demonstrate and justify that proposed RCP-trip setpoints are adequate for
small-break LOCAs but will not cause RCP trip for other non-LOCA
transients and accidents such as SGTRs. This is to include performance
of safety analyses to prove the adequacy of the setpoints.

Consider using partial or staggered RCP-trip schemes.
.

Staff Evaluation. The licensee has selected reactor coolant pressure as
the criterion for tripping the Reactor Coolant Pump (RCP). This option
was previously identified by the staff as the least desirable of the
three options described by the Westinghouse Owners Group (WOG) in their
evaluation of RCP trip. The staff requests background information
pertinent to this selection.

Prairie Island Response. The objectives in selecting an RCP trip
criterion were to provide a clear criterion for operator action and to
simultaneously provide adequate discrimination for separation of LOCA
from other transients and accidents. RCS pressure was the best selection
to meet these objectives. Parameter displays are readily available in
the control room, the operator is familar with RCS pressure as a
parameter, and there is adequate discrimination. Subcooling is used for
a number of other decisions, and Prairie Island preferred not to add
another decision on that parameter. Subcooling uncertainty was shown by

'

the WOG to be a function of RCS pressure, and the use of a sliding scale
of subcooling as a function of pressure for purposes of RCP trip was
judged to be an unnecessary complication. Pressure difference between
the RCS and the SG secondary side requires an operator calculation, and

3,
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two different control panels are involved in obtaining the readings.
These were judged as cumbersome problems and a potential source of error.

.

A1. Identify the instrumentation to be used to determine the RCP trip set
point, including the degree of redundance of each parameter signal needed
for the criterion chosen. Establish the quality level for the

instrumentation, identify the basis for the sensing-instruments' design
features, and identify the basis for the degree of redundance.

Staff Evaluation. The licensee states that two channels of wide range
pressure instrumentation are available to the operator for monitoring
pressure in support of the selected RCP trip criterion. Readout of the
pressure channels is available on the main control board via the
subcooling monitor display, and the licensee states that dedicated RCS
wide range pressure indicators for each channel will be installed in the
near future.

The instrumentation should be identified, as should its classification
and the bases for redundancy and qualification. The staff will need
similar information for the instrumentation that is to be installed, as

well as a better schedule than "... in the near future" in order to
consider the information in the review.

Is the subcooling monitor display the only location where the pressures
are displayed, and does the operator routirely read this information?

Prairie Island Response. All instrumentation associated with RCP trip is
Class 1E and fully qualified for the environmental conditions. The

instrumentation to be used is PT709 and PT710. The pressure tap

locations are on the bypass connections to the RCS loops.

The pressure information that is presently in use is also that supplied
to the subcooling monitors. New pressure indicators are to be provided
on the control board. All material for this new installation has been

;
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received at the site, and installation is expected over the next several
'

months.

A2. Identify the instrumentation uncertainties for both normal and adverse
containment conditions. Describe the basis for the selection of the
adverse containment parameters. Address, as appropriate, local
conditions, such as fluid jets or pipe whip, which might influence
instrumentation reliability.

Staff Evaluation. Reactor Coolant System Pressure instrument uncertainties
associated with normal containment conditions are stated to be approximately
43 psi, and are stated to be 326 psi for adverse containment conditions.
The adverse conditions are applied only to the transmitters since these are
the only items exposed to the containment atmosphere. Adverse containment
conditions are defined as 5 psig containment pressure or containment

4radiation level greater than 10 R/hr. The adverse containment
parameters are stated as the same as those developed for demonstration of
compliance with 10 CFR 50.49, " Environmental Qualification of Electric
Equipment Important to Safety for Nuclear Power Plants".

The instrument uncertainties appear reasonable. However, the definition
of radiation level corresponding to an adverse containment appears low.
This should be confirmed as correct.

The licensee has not addressed local conditions such as fluid jets or
pipe whip. Conditions outside of containment that may influence

uncertainty also are not addressed. For example, could a steam line
break outside of containment introduce problems with the pressure
readings in the control room? Is there any influence of adverse
conditions on connections (wiring, piping) between components of the

,

pressure instrumentation system, either inside or outside of containment?

Operator response to instruments under normal and abnormal conditions
when one instrument is inoperative should be addressed. Emphasis should
generally be upon abnormal conditions.

5.
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Prairie Island Response. The radiation level is correct. This value was
selected to provide additional conservatism..

Information pertinent to fluid jets and pipe whip will be provided to the
staff. With respect to the expected environment outside containment, the
only component involved that is not in the control room is the wiring,
which passes through the auxiliary building.

Operators are instructed not to rely upon a single instrument, and in the
event of discrepancies, would consult other available instrumentation.
If in doubt, they would trip the RCPs.

A3. In addressing criterion selection, provide consideration of uncertainties
associated with the WOG supplied analyses values. These uncertainties
are to irs:lude uncertainties in computer program results and
uncertainties resulting from plant specific features not representative
of the generic data group.

If a licensee (or applicant) determines that the WOG alternative
criteria are marginal for preventing unneeded RCP trip, it is recommended
that a more discriminating plant-specific procedure be developed.
Licensees (or applicants) should take credit for all equipment
(instrumentation) available to the operators for which the licensee (or
applicant) has sufficient confidence that it will be operable during the
expected conditions.

Staff Evaluation. Prairie Island plans to use a trip criterion of RCS
pressure at 1200 psig for normal containment conditions, and 1500 psig
for adverse containment conditions. These are stated to have been
determined by using Westinghouse Owner's Group methodology and Prairie
Island specific design parameters. Reference is also made to
Westinghouse analyses which show that minimum RCS pressure due to steam

generator tube rupture or other non-LGCA events is 1348 psig.

6
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No specific references are provided, nor is any information included to
show the type of calculations which are being referenced. (Are they
licensing Chapter 15 analyses? Best estimate? Conducted with an
approved methodology and code?) The licensee should both provide
specific information and demonstrate an understanding of the material.

Prairie Island Response. The analysis information provided by the WOG in
response to Generic Letter 83-10 and, referenced by the staff in Generic
Letter 85-12, was used by Prairie Island. The analyses are directly
applicable to Prairie Island, and there are no plant specific features
which must be considered which change the WOG results.

Additional Staff Response. The staff is familar with the WOG results

which are referenced, and it is not necessary to provide the staff with
duplicate information. The staff requests that Prairie Island provide
the calculational uncertainty values.

The WOG work is based on the licensed Westinghouse LOFTRAN computer code

for performance of the non-LOCA analyses. The computer program result
uncertainties evaluation is based on the assumption of no changes in
initial plant conditions (such as full power, pressurizer level, all
Safety Injection (SI) pumps running, and all Auxiliary Feed Water (AFW)
pumps running). The major contributors to uncertainty are stated to be
break flow rate, SI flow rate, decay heat generation rate, and AFW flow
rate. Parametric studies are summarized in which the major uncertainties

'
are stated to be due to the break flow model and SI flow inputs.

Prairie Island has not directly addressed such topics as the accuracy of
the numerical solution scheme or of nodalization. Further, there is no

overall determination of the influence of equipment or operational
failures during an accident. However, information pertinent to the
former should be available from comparisons of the LOFTRAN code to
operational and experimental data, and will be contained within the code
evaluation as described above. Addressing equipment and operational
failures that may occur during an accident is not a necessity as long as
the expected configuration of the plant is addressed since the objective

7
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of RCP trip is to provide reasonable assurance of not tripping for
transients for which a trip is undesirable. It is not necessary to,

establish that one will never trip since the plant is capable of being
safely controlled if an unnecessary trip does occur. Thus, no additional

information is needed for the staff to complete review of this item.

B. Potential Reactor Coolant Pump Problems

Bl. Assure that containment isolation, including inadvertent isolation, will
not cause problems if it occurs for non-LOCA transients and accidents.

Demonstrate that, if water services needed for RCP operations are
terminated, they can be restored fast enough once a non-LOCA situation is
confirmed to prevent seal damage or failure. Confirm that containment
isolation with continued pump operation will not lead to seal or pump
damage or failure.

Staff Evaluation. The licensee states that containment isolation does
not isolate Component Cooling Water (CCW) or seal injection water to the
Reactor Coolant Pumps. Therefore, they conclude water services needed
for RCP operations are not terminated for either LOCA or non-LOCA
situations.

This is a straightforward description of the response with respect to
isolation, but there are other aspects of RCP support equipment which
need clarification. For example, do the conditions which lead to
containment isolation result in termination of any portion of the
Chemical Volume and Control System and is there an indirect effect upon
RCP seal injection? If CCW pump operation is terminated, how long does
it take for the pump to be restarted and flow restored to the thermal
barrier heat exchangers and other RCP associated components? What are
the implications? Information should be provided pertinent to trip of

.

the RCPs under conditions such as loss of seal injection or CCW, and
restart of the RCPs following restoration of services leading to the
trip. Items such as trip parameters, operator response and timing of
operations should be identified. The staff does not need a large volume

8
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of material on these topics, but does need a brief mention with perhaps
reference to procedures in the list provided with the submittal..

Prairie Island Response. The first level of containment isolation occurs
upon receipt of a safety injection signal. The next level corresponds to
a containment pressure of 17 psig, where the major action is closure of
the main steam isolation valves. A third level is initiated at 23 psig,

where containment spray is initiated. None of the containment isolation
actions affect component cooling water. The only effect upon seal
injection occurs with initiation of the first level of containmment

isolation when the seal return water is rerouted to the pressurizer
relief tank. There is no other impact upon seal water.

In the event seal injection and componen. cooling water were lost to the
RCPs and capability were later restored, the actual restoration would be
conducted slowly to avoid thermal shock to RCP components. This is
covered in plant procedures and operator training.

B2. Identify the components required to trip the RCPs, including relays,
power supplies and breakers. Assure that RCP trip, when necessary, will
occur. Exclude extended RCP operation in a voided system where pump head
is more than 10% degraded unless analyses or te'ts can justify pump ands

pump-seal integrity when operating in voided systems. If necessary, as a
result of the location of any critical component, include the effects of

adverse containment conditions on RCP trip reliability. Describe the
basis for the adverse containment parameters selected.

Staff Evaluation. The major components associated with RCP trip are
identified, as is their location. The licensee has also stated that, in

effect, none of the components will be affected by adverse conditions
inside or outside containment.

There is no mention of relays that are commonly used between the control
room switches and the RCP breakers. These should be identified, and

9
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connecting wiring should also be mentioned if there is a reasonable
possiblity that it could be affected during an accident..

There is no information pertinent to assurance that RCP trip will occur
when necessary, nor is an alternate operator response provided if there

,

is a failure to trip upon operation of control switches in the control
room. These topics should be covered, as should the timing of operations.

RCP operation in a voided system is not mentioned.

Prairie Island Response. None of the equipment associated with RCP,

operation is susceptible to high energy line breaks due to its location
within the plant.

If an operator were to attempt to trip RCPs from the control board, and
was unsuccessful, the preferred alternate would be to trip the breakers
locally. This could be accomplished in of the order of two minutes.
Another alternate would be to remove power from the RCS bus. Other
equipment supplied from the bus principally is concerned with the
secondary plant. No safety related equipment is supplied from the bus.

C. Operator Training and Procedures (RCP Trip)

C1. Describe the operator training program for RCP trip. Include the general
philosophy regarding the need to trip pumps versus the desire to keep
pumps running. Also cover priorities for actions af ter engineered safety
features actuation.

Assure that training and procedures provide direction for use of
individual steam generators with and without operating RCPs.

Assume manual RCP t. p does not occur earlier than two minutes af ter the
RCP-trip set point is reached.

10
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Determine the time available to the operator to trip the RCPs for the
' limiting cases if manual RCP trip is proposed. Best Estimate

calculational procedures should be used. Most probable plant conditions
should be identified and justified by the licensee, although NRC will
accept conservative estimates in the absence of justifiable most probable
conditions.

Justify that the time available to trip the RCPs is acceptable if it is
less than the Draft ANSI Standard N660. If this is the case, then

address the consequences if RCP trip is delayed. Also develop
contingency procedures and make them available for the operator to use in
case the RCPs are not tripped in the preferred time frame.

Staff Evaluation. A general outline of training is presented, but many
of the above points are not addressed.

One paragraph of the submittal needs discussion. The licensee states:

"The general philosophy taught is that it is desirable to keep the RCPs
running during accident conditions unless the trip criteria is met. For

some larger break LOCAs fuel centerline temperatures may exceed USAR

allowable values if the RCPs are lost later in the accident; therefore,
under certain conditions it is better to trip the RCPs. In general,
strict adherence to the emergency operations procedures is emphasized.
However, we do teach that if the RCS is being depressurized by operator
action and in a controllable manner then the RCPs should not be tripped
even though RCS pressure has been reduced to less than 1200 psig."

It is not clear whether this is consistent with the approach as outlined
in the first part this comunication. One key point of concern is
avoiding the window of vulnerability in a LOCA situation which could lead
to fuel uncovery and high clad surface temperatures. This has nothing to
do with fuel centerline temperatures, which normally will drop rapidly
during a LOCA due to decrease in power, regardless of the initial
response of the clad. Another concerr is what appears to be an emphasis

11
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on keeping the RCPs running regardless of what is happening unless the
trip criterion is met. The licensing requirement is that RCPs be tripped4

under certain LOCA conditions. The objective of the work reported herein
is to realize the benefits of keeping RCPs running when it is practically
possible to do so, while continuing to meet the requirement.

It is also not clear what is meant by RCS depressurization in a
controllable manner. If the licensee means something like with an
adequate subcooling margin and with the plant in the complete control of
the operator, then the staff agrees with the philosophy. There would be
no sense in cooling down to the RCP trip point and then unnecessarily
tripping RCPs, thereby complicating the remainder of the cooldown
process. Note the staff has provided guidance on this point earlier in
this communication.

There appears to be a contradiction in the licensee statement of strict

adherence to procedures, and then an exception with respect to cooldown
below the RCP trip point. There should not be a contradiction. The
procedures should clearly direct that the actions be taken. Stated

differently, the procedures should not direct that RCPs be tripped under
the cooldown conditions described.

Prairie Island Response. Operator training includes information
pertinent to plant control enhancement if RCPs are in operation, which
makes plant recovery easier for most accidents. Coverage is also
provided of the need to trip-in the event of a LOCA so that the accident
is not made worse. The operator differentiates between the two
situations by means of the trip criteria. Trip would also be performed
if other parameters, such as RCP bearing temperatures, did not remain
within limits.

Background information is provided pertinent to the window during which
tripping of RCPs would make core temperature increase. However, this is
not considered to be an extreme situation since W best estimate

12
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calculations show that the maximum expected temperatures are well below
2200 F.

There is no contradiction in the procedures with respect to RCP trip and
operation. The procedures indicate that RCPs are normally not to be
tripped during a controlled cooldown just because the pressure is lower
than the trip criterion. There is no clear definition of a controlled
cooldown. Basically, this means a cooldown in which the plant is stable
and controlled, and in which plant parameters are responding to operator
actions in an expected manner.,

C2. Identify those procedures which include RCP trip related operation:

(a) RCP trip using WOG alternate criteria

(b) RCP restart ,

(c) Decay heat removal by natural circulation
(d) Primary system void removal
(e) lise of steam generators with and without RCPs operating
(f) RCP trip for other reasons

Ensure that emergency operating procedures exist for the timely restart
of the RCPs when conditions warrant.

Staff Evaluation. The licensee has presented a listing of selected
procedures, most of which appear to be based upon the WOG Guidelines.
This list appears to be sufficient wit. the exception of RCP restart. It

would be helpful to briefly describe the technical requirements to be met*

for restart.

Prairie Island Response. See prior responses.

i
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