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Re: NUREG-0737

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20535

I Reference: (1) E. L. Doolittle letter to 3. F. Opeka, " Draft Safety
Evaluation Report for Millstone Nuclear Power Station, Unit
No. 3, Reactor Coolant' Pump Trip (Generic Letter 85-12),"
dated November 18,1986.

a

(2) 3. F. Opeka letter to H. L. Thompson, Jr., " Response to ]
Generic Letter 85-12," dated September 16,1985.

Gentlemen:
Millstone Nuclear Power Station, Unit No. 3

AdditionalInformation Related
to Manual Reactor Coolant Pump Trip

i

Reference (1) transmitted the NRC's draft Safety Evaluation Report (SER) I

related to our response to Generic Letter 85-12 concerning implementation of f
TMI Action Item II.K.3.5, " Automatic Trip of Reactor Coolant Pumps (RCP)"
(Reference (2)). The draf t SER identified areas in which the Staff required
additional information necessary to complete their review and was to serve as
the basis for further discussions between our respective staffs. However, due to
a change in NRC reviewers on this topic, we were informed that further
discussions would be impractical and were requested to submit the additional
information. Therefore, we are providing written responses for the Staff's
consideration. This information is contained in Attachment 1. !

It is our understanding that the additionalinformation is responsive to the Staff's
request leading to an SER on TMI Action item II.K.3.5.

1,

'

I

If you have any questions or comments, please contact our licensing staff
directly.

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY
|
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cc: W. T Russell, Region I Administrator
R. L. Ferguson, NRC Project Manager Millstone Unit No. 3
3. T. Shediosky, Resident Inspector, M,llstone Unit No. 3i
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Attachment 1

Northeast Nuclear Energy Company
Millstone Unit No. 3

Response to NRC Draft Safety i

Evaluation Report Concerning
Reactor Coolant Pump Trip

(Generic Letter 85-12)
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A. DETERMINATION OF RCP TRIP CRITERIA l

i

Demonstrate and justify that proposed RCP-trip setpoints are adequate for |

small-break LOCAs but will not cause RCP trip for other non-LOCA i
'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 i

!
'

Millstone has selected Reactor Coolant System (RCS) pressure as the
parameter to be monitored for the Reactor Coolant Pump (RCP) trip
criterion. The staff has previously determined that this is the least ,

desirable of the criteria. Therefore, the staff requests further information |
pertinent to the selection of this approach as compared to the a.ternates.

|

NNECO Response

Manual RCP trip setpoints were calculated using the Westinghouse
methodology for each of the three trip criteria options. All three setpoints
were well below the minimum setpoint values determined by Westinghouse j

for Millstone 3 (Executive Volume of Westinghouse Owners Group
Emergency Response Guidelines). Therefore, all three criteria provide
sufficient discrimination between small break LOCAs and non-LOCA
transients. RCS pressure was chosen over the other two criteria (reactor
coolant subcooling and secondary pressure as a function of RCS pressure)

| since it involves measurement of only one parameter and is the easiest for
a control room operator to implement, since there is no direct indication of
the steam generator to reactor coolant system pressure 6P or subcooling !

on the main control board.

Ai. 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 identifies that two wide range pressure channels are available
that the operators will monitor to determine if tripping the RCPs is
necessary. This is the totalinformation provided pertinent to item A1, and
it is not sufficient for this review. For example, the instrumentation
should be identified, as should its classification (safety related, etc.) and
bases for redundancy and qualification. The bases for redundancy and
qualification should briefly address all items associated with the pressure
determination system, such as connections and associated equipment, in
addition to basic equipment such as transmitters and sensors.

NNECO Response

The two wide range pressure channels used to determine the need for RCP
trip are safety related and redundant. The pressure transmitters

___
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(3RCS*PT403 and 405) are located in the containment structure outside of
the crane wall and are qualified for the worst case accident environment
predicted for. that area. Refer to FSAR Section 3.11 and the Millstone 3
Environmental Qualification of Electrical Equipment Report for further
details regarding environmental qualification.

A 2. 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 a fluid jets or pipe whip, which might influence
instrumentation reliability.

. Staff Evaluation
,

I
The Millstone response is general, and devoid of specific information. For i

example, uncertainty is addressed as follows:
i

"In determining the RCP trip setpoints, the effects of instrument accuracy,
instrument drif t, temperature, and radiation from adverse containment
conditions have been considered."

As another example, the Millstone treatment of adverse containment
conditions is totally described by:

"The emergency operating procedures include manual RCP trip setpoints
for both normal and adverse containment conditions." |

The staff will require specific numerical information that is based upon a
realistic foundation.

lThe remainder of the Millstone response for this item deals with localized j
conditions such as pipe whip and fluid jets. They state: "Because the ;
transmitters are located outside of the missile shield (inside containment), I
pipe whip and fluid jets are not a concern"

!There are high energy pipes located outside of the missile shield inside :
containment, there are high energy pipes located outside containment, and
there may be components associated with the pressure instrtimentation
that can be affected by localized accident environmental that are located
both inside and outside of containment. (For example, can a steam line
break outside containment reasonably result in an adverse environment
which affects pressure indication?)

The staff will require that specific information be provided pertinent to
this topic. The staff will further require that appropriate and related
topics be discussed. For example, operator response to instruments under
normal and abnormal conditions when one instrument is inoperative should
be addressed. Emphasis should be upon abnormal conditions when the
" good" instrument is providing information with a large uncertainty.

NNECO Response

RCS pressure will be determined by using two wide range pressure channels
(note that RCS *403 and 403A are Rosemount units with overlapping scales
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and the redundant and diverse counterpart are 3RCS *402 and 405 from
Foxboro). These transmitters are located inside of the containment but
outside of the missile shield and will not be affected by fluid jets and pipe
whipping. The instruments are dispersed among several sectors along the
outside of the crane wall. This installation feature precludes the loss of
complete - groups of instruments and insures redundant instrument
operability. Following a design basis accident, these transmitters would be' )
subjected to high temperature, high humidity, high pressure and high
radiation and are qualified for such environmental conditions. The
uncertainties associated with normal and adverse containment conditions
for the RCS pressure trip setpoints are 100.98 psi and 369.38 psi, ;

respectively. These uncertainties include the effects of instrument !
accuracy, instrument drif t, temperature and radiation. I

Operators viewing divergent values on redundant indicators use
coordinating information from other diverse sources. The two RCS
pressure indicators are located, as close as separation criteria permits,
next to each other on the same elevation of the Main Control Board. ' These
pressure indicators would be used when RCS pressure is less than 1700 psia, !
the lower range of the RCS narrow range pressure indicators. !

During a safety injection event with low RCS pressure the operator verifies
by procedure that ECCS pump flow is consistent with RCS pressure. The
safety injection pumps have a shut off head of 1750 psig. If the

two pressure indicators were to vary widely it would be readily apparent to
the operators that RCS pressure was either greater or less than SI pump
head.

| The safety injection pump flow indication (1 per train) provides a
| confirmation of pressure indication between the normal and adverse

containment condition setpoints for trip of the RCPs. Therefore,
sufficient diverse indication is available to allow operators to readily
determine which pressure indicator is responding correctly when the
two indicators diverge significantly.

1

A 3. In addressing criterion selection, provide consideration of uncertainties
associated with the WOG supplied analyses values. These uncertainties are
to include 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 j
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 i

The response consists of a brief reference to FSAR Chapter 15 accidents !
and the conclusion that, "...since the limiting events were evaluated 2

assuming offsite power is unavailable, tripping the RCPs will not affect the
consequences of the accident analyses reported in the FSAR." Whether or

i
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not the non-LOCA accidents and transients require or do not require RCPs ;

is not the point, and there is no question as to whether the FSAR analyses
,

represent limiting cases for design basis. events. This response does not
demonstrate an understanding of the problem.-

NNECO Response

As discussed in Item A above, trip.setpoints were calculated _for each of
the three options. In each case, the Millstone 3 RCP trip setpoint was well ~ j
below the discrimination values given in the WOG ERGS. For example, the ]
RCS pressure trip setpoint for Millstone 3 was calculated to be 1434 psia, j
whereas the value given in the WOG ERGS is 1753 psia. j

1

The difference between these two values is over 300 psia. .This should )
provide sufficient margin to account for any uncertainties associated with 1

the WOG analysis values,
l

Additionally, the magnitude of this difference demonstrates that the use of
RCS pressure as the trip criterion provides adequate discrimination for. i

tripping the RCPs versus keeping them running. !

B. POTENTIAL REACTOR COOLANT PUMP PROBLEMS I

Bl. Assure that containment isolation, including inadvertent isolation, will not
cause problems if it occurs for non-LOCA transients and accidents. . 1
Demonstrate that, if water services needed for RCP operations are -;
terminated, they can be restored fast enough once a non-LOCA situation is - j
confirmed to prevent seal damage or failure. Confirm that containment

.

,

isolation with continued pump operat!on will not lead to seal or pump !damage or failure.

Staff Evaluation

The response begins with "During non-LOCA accident conditions, isolation
!of water systems to support RCP operation will not occur." It ends with

"Because a containment high-3 pressure condition indicates a large LOCA
or steamline break in containment, the RCPs should be tripped and
maintenance of RPCCW (Reactor Plant Component Cooling Water) to the
RCPs is not necessary."

!

| Seal injection is stated to be "... maintained continuously by the charging
system during all postulated accident situations with the exception of total
loss of AC power." Consideration of RCP trip is not limited to design basis
accidents. This may be. the intent of the phrase " postulated accident
situations" if the statement is intended to address the scope of Chapter 15

.

analyses. One should be dealing with real problems with a realization of |

the requirements of the regulations so that the requirements are met. The
question is not whether seal injection is maintained under " postulated

_

accident conditions", but under what conditions seal injection is not
maintained so that one has to be concerned with RCP pump response. The
concern is further with conditions that can lead to RCP seal damage.
These are not a Chapter 15 types of concern. Further, a major thrust of
the effort is maintenance of RCP operation under conditions where
operation is desirable, as identified earlier in this document. Millstone
does not appear to be addressing RCP trip in this light.

,
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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.

NNECO Response

During normal operation RCP seal injection is provided from the charging
pumps in the Chemical and Volume Control System (CVCS). RCP j
lubrication oil and thermal barrier cooling is provided by the Reactor Plant ;

Component Cooling Water System (RPCCW). There are two types of j
containment isolation signals at Millstone 3, a Phase A isolation and a 1
Phase B isolation signal. A Phase A isolation signal can be generated
manually or come from any safety injection signal. The Phase A isolation
signal has no effect on RCP sealinjection or RPCCW flow to the RCPs as
described in FSAR . sections 6.2.4, 9.2.2.1.1, and 9.3.4.1.5. A Phase B
isolation signal can be generated from either a manual actuation, done by
pressing two push buttons simultaneously, or be generated automatically by
a containment Hi 3 Pressure signal (8 psig). A Phase B isolation signal will-
cause RPCCW to containment to isolate resulting in a loss of cooling water
flow to the RCPs. A containment Phase B signal has no effect on seal
injection. As a Phase B isolation is only generated on a high containment
pressure condition, it is an indication of a major pipe break (large LOCA,
Steam Line Break or Feedline Break) inside containment. In addition, a
Phase B isolation would also be accompanied by a Containment Spray

| actuation. As a Phase B isolation is an indication of a design bases
accident, and an adverse containment environment, RCP operation is not
possible or desired. Therefore maintaining water and cooling water to
RCPs during a Phase B isolation is not necessary. Emergency Operating |

Procedures (EOPs) require tripping of the RCPs on a Phase B isolation.
Inadvertent Phase B isolations are prevented by use of energized to trip

| circuitry in the instrumentation systems, use of bypass switches during
I testing or channel inoperability per Technical Specification 3.3.2 and the

use of a 2-out-of-2 push button requirement for manual actuation.

Both the CVCS and the RPCCW systems are designed with three full
capacity pumps as described in FSAR Section 9.3.4 and 9.2.2.1, One pump

| can supply the needs of each sy' tem. Should seal injection be lost as a
result of a depressurization of the charging system, the RCP could
continue to operate provided RPCCW was available to supply cooling to the
RCP thermal barrier as described in FSAR Section 5.4.1.2.2. Should all
RPCCW flow to the RCPs be lost,it would be necessary to trip the reactor
coolant pumps in approximately two minutes to prevent excessive heatup
of the pump lubricating oil system.

The only condition during which both seal injection flow and RPCCW flow
to the RCP would be interrupted is from a Loss of Offsite Power (LOP). In
the case of a LOP the emergency diesel generators would restore power to
the CVCS and RPCCW systems within seconds as described in FSAR
Section 8.3.1.1.3. During an LOP, the RCPs cannot be operated due to the
lack of electrical power.

t
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The condition for restarting the RCPs are covered by the Emergency
Operating Procedures which were written per the WOG Emergency
Response Guidelines. During normal operation specific procedures exist to
cover the restart of the RCPs and follow the manufacturer's guidelines to -

.

prevent pump damage. {

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 la a voided system where pump _ head is
more than 10% degraded unless analyses or tests can Justify pump and ,

pump-seal integrity when operating in voided systems. If necessary, as a j
result of the location of any critical component, include' the effects of J
adverse containment conditions on RCP trip reliability. Describe the basis q
for the adverse containment parameters selected. |

Staff Evaluation

The Millstone response is that a 6.9 kV supply breaker must be opened to
trip an RCP. This can be accomplished remotely from the control room,
locally c.t the breaker cubicle, or by de-energization of the buses since
...they supply no other safety-related loads. The containment penetration"

overcurrent protection devices can also serve as a backup to the main RCP
breakers. Adverse containment conditions will not affect the operation of
the RCP breakers."

There is no mention of time requirements of operations remote from the
control room. The location oI breakers and associated equipment is not
given, and there is no basis for evaluation of the statement that they will- !

not be affected by an adverse containment condition. The_ rationale that |
one may de-energize a bus since it serves no safety related loads is j
unacceptable. Loss of non-safety related equipment is of significance
since a transient or accident can be made worse by the failure of non- i

safety related equipment.

Normally, there are relays associated with tripping the breakers which
electrically are located between the breakers and the ' control room
switches. These relays are not mentioned, nor is the connecting wiring.

Millstone personnel should determine that none of the components will be
affected by accident conditions such as high energy line breaks in the

'

turbine building or other accident conditions which could create an adverse
j environment in the vicinity of the components.
|

There is no information pertinent to assurance that RCP trip will occur
when necessary, nor is alternate operator response timing provided if there
is a failure to trip upon operation of control switches in the control room.

RCP operation in a voided system is not mentioned.

In general, the staff will require that each of the points raised in the
questions and guidance be covered, including associated pertinent topics.

1

__ _ - _ -
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NNECO Response

The RCP breakers are not affected by adverse containment conditions due
to the breaker's location. The RCP breakers are installed in a switchgear
line-up located in the service building which has been designated as a Mild
Environment. The cables associated with the RCP breakers and relays

)
have been procured under a design specification as qualified for application 1

in all areas of Millstone 3. However, the particular application and use of '

the cables associated with the RCP system does not have to comply with
the Environmental Qualification Rule,10CFR50.49. Since these cables are
qualified, they will function in an accident condition both inside and
outside of containment. The associated relays for the RCP breakers are i

ilocated in the service building in a designated Mild Environment area.
Therefore, this equipment (relays) would not be subjected to Harsh
Accident Conditions.

In order to trip an RCP, the 6.9 KV supply breaker to the pump rnust be
; opened. The breaker can be operated remotely from the control room.
| The required time would be le-ss than 1 minute. If this attempt was

unsuccessful, the trip would be accomplished locally at the breakers. The
I required time would be approximately 5 minutes. As these breakers are
'

located in a designated Mild Environment area, an adverse environment
that would interfere with the trip operation is not anticipated.

If the RCP trip breakers cannot be tripped, then it would be necessary to j
trip 6.9 kV supply feeder breaker. The loss of 6.9 kV bus will not ]
significantly affect the plant operation. The only !oads supplied by 6.9 kV 1

bus are RCPs, condensate pumps and main motor driven feed pumps (refer
to FSAR Figure 8.1.1). There are no control and instrumentation systems
supplied by this bus.

RCP operation in a voided system is covered in the EOPs which are based
on the WOG ERGS and are included as a part of operator training. |

C. OPERATOR TRAINING AND PROCEDURES (RCP TRIP)

| C 1. 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. Alto cover priorities for actions after engineered safety !

features actuation.

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

Assure manual RCP trip does not occur earlier khan two minutes af ter the
RCP trip setpoint is reached.

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

1procedures should be used. Most probable plant conditions should be j
identified and justified by the licensee, although NRC will accept i
conservative estimates in the absence of justifiable most probable {
conditions. i

i

1
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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

The Millstone response is general and does not address the identified
points, nor does it establish that the licensee has an understanding of the
need to trip RCPs versus keeping them running.

NNECO Response

_ Operating training philosophy regarding RCP trip

The operator training program for Millstone 3 includes a review of the |

basis from the WOG ERG Background Document for tripping / restarting the
RCPs. Operator training on EOP 35 E-0 " Reactor Trip or Safety Injection"
includes discussion on the following:

1Why the RCPs are tripped in EOP 35 FR-C.1, C.2, and EOP 35 FR-H.l. 'o

The benefits of leaving RCPs running or restarting them:o

- normal pressurizer spray capability
forced RCS flow conditions-

- advantageous to have RCPs in operation for virtually all non-
LOCA accidents
i. provides additional margin to safety
11. makes operator actions during recovery easier.

The purpose of RCP trip criteria is to provide RCP trip when required !
o

for SBLOCAs and to minimize the probability of RCP trip when not
required.

Need for one CHS/S! pump running is emphasized to even considero
tripping the RCPs

Importance of the RCP trip setpoint from a viewpoint of keepingo
RCPs running during SGTR events and other non-LOCA events is
emphasized to:

- maintain normal RCS pressure control

- prevent formation of a stagnant water volume in the upper head
region

- minimize pressurized thermal shock challenges

- minimize operator actions such as tripping RCPs then having to
restart them later

_ _ - _ _ _ - _ _ - ~
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tripping the RCPs during SGTRs, or LOCAs would not violate anyo

safety criteria since the design of plant safety systems and the FSAR
analysis for these accidents are based on concurrent loss of offsite
power, and thus on RCP trip.

The purpose of tripping RCPs during accident conditions is to prevento

excessive depletion of RCS water inventory through a small break in
|RCS.
1

The basis for the selection of the RCS trip criteriono

o Restarting RCPs |

- Preferred RCP to restart-

- RCP restart with void in upper head of reactor vessel

1
- Post accident RCP restart criteria

Operator priorities following ESF system actuation

Operator priorities for action af ter ESF actuation are as follows:
i

The operator goes to EOP 35 E-0 for immediate actions. Thiso

automatically results in the E-O Foldout page being opened for
continuous reference from this point on.

FOLDOUT PAGE CONTENTS:

- RCP Trip criteria
- SI Actuation Criteria
- Critical Safety Functions (CSF) Red Path Summaries

- Aux. Feedwater switch-over point

Next, the follow-on E-0 subsequent steps (15-21) are taken.o

There is a specific step to check if RCPs should be stopped (step 22).o

A check for further guidance is directed using EOP 35 E-1, E-2, E-3o
procedures,

Finally the CSF STATUS TREE monitoring occurs:o

- upon leaving E-0
or at step 28 of E-0-

Procedures and training on use of steam generators

With regard to procedures and training on use of steam generators with and
without RCPs running, all EOPs place emphasis on maintaining levels in all
intact steam generators to ensure symmetric plant cooldown. In addition,
all EOPs requiring cooldown (use of steam generators) address methods of
obtaining this cooldown starting with forced flow conditions (RCPs running)
with natural circulation as a " response not obtained" option.
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The specific procedures used are: OP 3208, which provides directions on
the use of steam generators with RCPs running. Simulator training is {
provided to the operators in this area. EOP 35 ES - 0.2, 3 and, 4 provide
directions for natural circulation cooldown using steam generators without

j
RCPs running.

|
:I

Training on the use of these procedures is provided during licensed operator
initial training and also during licensed operator requalification training.

ITime Available for operation to trip RCPs !

The time available for an operator to trip the RCPs, when necessary, was
calculated by Westinghouse for the WOG using best estimate assumptions. 1

The plant conditions assumed in the analysis and the analysis results are
documented in the WOG report to the NRC " Justification of Manual RCP i

Trip" (OG-Il7), dated March 9,1984.

This report concluded:
|

The ANSI N-660 requirement of having at least 10 minutes availableo
for operator action is satisfied.

|
The RCPs can be tripped at any time during the transient analyzedo I

without exceeding peak clad temperature limits. Therefore, there are
| no consequences resulting from delayed RCP trip.

o The calculated peak clad temperature for _ the limiting 3.3 inch !equivalent diameter break is 12550F.
I

C 2. 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) Use 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

MPIstone has presented a summary listing of selected procedures which are
stated to cover RCP start and stop operations. The staff will require a
discussion of selected accidents and equipment failures and the
interactions with RCP operation as a portion of the review.

.

NNECO Response

Those Millstone 3 operating procedures which address items a-f above and
, those which instruct an operator to either start or stop an RCP were
! identified in our Reference (2) response to Generic Letter 85-12. All of

EOPs were developed based on the WOG ERGS and all of the normal

I
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operating procedures are based on manufacturers operational guidelines
and procedures. The WOG has incorporated all guidance regarding manual

,

RCP trip / restart operations into the ERGS. The WOG ERGS have been .j
reviewed and accepted by the NRC. i

1

--
1

|
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