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EXECUTIVE SUMMARY

Monticello Nuclear Generating Station, Unit 1
NRC Inspection Report 50-263/96003(DRS)

The inspection was a system operational performance tcam inspection and included
aspects of licensee operations, engineering, and maintenance.

QOperations

Technical Specification (TS) interpretations did not violate TS, did not allow less

conservative operation than the TS, and did not change the intent of the associated
TS.

The operators exhibited excellent adherence to procedures during performance of
surveillances. Operating procedures were of good quality and provided acceptable
instructions for operating the residual heat removal (RHR) system.

Auxiliary operators appeared very knowledgeable about the RHR system ana
procedures. Performance during walk throughs of RHR procedures, including
simulated performance of a procedure never actually used at the plant, was very
good.

Maintenance

Maintenance for the RHR system and components was performed well and
maintenance personnel appeared knowledgeable and experienced. However,
maintenance procedures and work instructions appeared to be limited, with many
details left to maintenance personnel. The lack of detailed work instructions was
considered a weakness.

Poor practices in data recording and insufficient knowledge of test equipment
during an instrument calibration created a potential for problems. However,

system engineering involvement was very good and two-way communications were
clear and precise.

Based on the results of the walkdown, the review of open work orders, and
discussions with licensee personnel, the material condition of the RHR system
appeared good.

The licensee appeared to maintain adequate awareness of performance trends and
to take appropriate actions, although trending of RHR component failures and
performance appeared to be limited to isting the inservice test data for the pump
and valve tests required by the ASME code.

Engineering

Calculations were found to contain questionable and undocumented assumptions as
well as incorrect engineering data. Design verification activities appeared to lack
sufficient rigor to identify errors and did not have the appropriate attention to detail.



Additionally, the licensea was placing increasing reliance on containment
overpressure to ensure that adequate net positive suction head to the emergency
core cooling system pumps existed.

The use of the GOTHIC code for high energy line break analyses without prior NRC

review and approval was questioned. The question will be forwarded to NRR for
resolution.

Licensee actions to resolve motor-operated valve voltage drop concerns appeared
fairly thorough and comprehensive although considerations of the different current
loadings of the RHR pumps appeared to be necessary.

Weaknesses existed in the safety evaluation process. In two cases, insufficient
information was provided to support the conclusion that an unreviewed safety

question (USQ) did not exist, and, in a third case, an apparent USQ was identified
by the inspectors.

The design and test control limits exercised over surveillance 1136 were flawed in
that an incorrect design limit was used and an error in & calculation, supporting the
test, was not recognized and corrected prior to declaring the equipment operable.
These issues appeared to be reflective of other test control problems discussed in
Inspection Reports 50-263/96005, 96006 and 96008.

The licensee’s rationzle for designating the Containment Spray and Shutdown

Cooling subsystems as "non-safety related” in the Design Basis Document was A
unclear. The licensee’s written argumenrts did not appear to focus on safety and

minimized the significance of previous commitments to the NRC.
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Report Details

I._Operations
Conduct of Operations

Wi iog 4 initiasian of finad Cool

During the inspection, on December 6, 1996, licensee operators brought the unit to
cold shutdown to repair a safety relief valve exhibiting high tailpipe temperatures.
The inspectors witnessed initiation of the shutdown cooling system. The shutdown
cooling system was started in accordance with procedures and no problems were
observed. The inspectors had no concerns regarding the system initiation. Further
details on the safety relief valve repair are provided in Inspection Report
50-263/96012.

Operational Procedures and Documentation
f i T i ifi
Inspection Scope

Because of recent findings at other facilities involving the inappropriate use of TSls,
the inspectors reviewed Monticello’s TSis to determine which TSIs affected the
operation of the Residual Heat Removal (RHR) system and to determine if any TSis
violated the technical specifications (TS), allowed less conservative operation than
the TS, changed the intent of the associated TS, or otherwise should have resulted
in a change to the TS.

ions and Findi

The inspectors found that Monticello had 19 TSlis in the approved TSI Manual. Of
those 19 TSlis, 4 had subsequently been deleted, resulting in 15 active TSIs. None
of the TSlIs for at power operation directly involved the RHR system. One of the
TSls, TSI 3.5.E.1 & 2-1, dealt directly with RHR operation with the reactor in
shutdown in that the associated TS provided the conditions for allowing all low
pressure core and containment cooling subsystems to be inoperable and for
allowing the suppression chamber to be drained.

The inspectors pe formed a cursory review of all of the TSIs and a detailed review
of a sampling of six of the TSIs, including TSI 3.5.E.1 and 2-1. None of these six
were found to violate the TS, allow less conservative operation than the TS, or
change the intent of the TS. These were in contrast to the TSI discussed in
Inspection Report 50-263/96008 which inappropriately changed the intent of its
associated TS. Several of the TSIs were presented in the form of questions and
answers about the usage of the particular TS. The associated answers were
appropriately conservative and repeated positions consistent with NRC guidance
such as Generic Letter 91-18, "Information to Licensees Regarding Two NRC
Inspection Manual Sections on Resolution of Degraded and Nonconforming
Condition and on Operability."
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Review of the TSIs, however, pointed out Monticello’s lack of TS explicitly
addressing electrical power source requirements for conditions other than run mode
(operating at power). TSI 1.L-1 was written partly to address this issue of electrical
power requirements during shutdown. The inspectors reviewed this TS! and
determined it to be a reasonable application of the Improved BWR TS (NUREG-1433
"Standard Technical Specifications, General Electric Plant, BWR/4," Revision 1)
which was an improvement on the existing TS. However, the inspectors were
concerned that elactrical power requirements for other than power operation had
not yet been incorporated into the actual TS. This issue was d:scussed with the
licensee and licensee representatives indicated that plans for conversion to
Standard TS in a step-wise fashion were underway. However, no dates for
completion of this activity were available and projections indicated it was at least a
year away. The inspectors considered the issue of TS for electrical power
requirements for other than power operation to be an inspection follow up item
(50-263/96009-01(DRS)) pending discussion with the Office of Nuclear Reactor
Regulation (NRR).

Conclusions

Based on the sample reviewed, the inspectors concluded the TSIs did not violate

TS, did not allow less conservative operation than the TS, and did not change the
intent of the associated TS. One item involving electrical power requirements in
other than power operation was identified that may warrant a TS change.

Revi (G . . :
Inspection Scope

The inspectors reviewed the operating procedures and alarm response procedures
for the RHR system, as listed in Attachment Q. ard walked through the procedures
using a system drawing.

ot : | Fini

The inspectors observed that modifications, reviewed by the engineering team
members, were incorporated into the operations procedures. The inspectors noted
that the procedure had a note informing the operators that a level change could be
expected when going on shutdown cooling. The inspectors discussed the note
with the shift supervisor, and the system engineer. Based on the discussions, the
intent of the note appeared to be good; this was to warn the operators that a level
change could occur and to take appropriate actions. However, the inspectors
considered that the note could be misread to imply that the level change was
normal and to be expected. Following the discussions, the system engineer stated
that he planned to revise the procedure to better reflect the intent of the note, as
well as to make several other minor corrections.

The inspectors also noted that the procedure required isolating and blocking closed
the minimum flow valves whenever the plant was in cold shutdown. The
inspectors were informed that the valves were blocked closed to prevent recurrence
of a valve misalignment which resuited in a partial vessel drain down. The
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inspectors noted that the procedure contained appropriate steps to remove the
blocks and ensure the valves were capable of opening prior to restarting the unit;
however, they were concerned about the consequences if a block was not
removed. This concern was discussed with the system engineer who
acknowledged the adverse consequences should a block remain in place during
power operation and the pump be required to operate. The engineer statcd inat the
consequences of the block remaining in place were evaluated prior to making the
procedure modification, and it was determined that sufficient procedure controls
existed to prevent that from happening. The inspectors acknowledged the system
engineer’s reasoning, as the procedure did contain multiple steps and warning
regarding removal of the blocks.

The inspectors also noted an inconsistency between operations manual

Sections B4.1 "Primary Containment” and C.5-3403 concerning the torus water
level instrument zero. The first document stated instrument zero was at elevation
910 feet while the second document claimed instrument zero to be elevation 910.7
feet. This inconsistency was identified to the system engineer.

Conclysions

The inspectors concluded that the operating procedures were of good quality and
provided acceptable instructions for operating the RHR system.

Review of E Sancniing fhnond j
Inspection Scope

The inspectors reviewed the emergency operating procedures (EOPs), including
those steps which detailed operation of the RHR system in the shut“~wn cooling
mode following an event which required full injection of the standby liquid control
system to ensure subcriticality.

ot . | Findi

The inspectors noted that the EOPs cautioned the operators to watch for an
increase in power when initiating a cool down, and to terminate the cooldown if a
power increase occurred. The licensee stated that any incre ase in power would be
momentary, occurring as the unborated water in the shutdow n cooling lines first
entered the downcomer and mixed with the borated water already present. The
licensee noted that the NRC had reviewed the mixing issue in great detail during
review of Revision 4 of the boiling water reactor EOPs and referred to the NRC
safety evaluation report (SER). Although the mixing issue reviewed in the SER had
to do with going from hot standby to hot shutdown, the inspectors observed that
the actions to be taken would also apply to initiating cold shutdown through the
shutdown cooling portion of the RHR.

nclusion

The inspectors concluded that the EOPs contained sufficient guidance to handle
going to cold shutdown with core subcriticality being maintained by boron.
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Operations Staff Knowledge and Performance
Wi ) (E c Cooling S ECCS) P M Cogler Flusd
Surveillance

Inspection Scope

The inspectors witnessed auxiliary operators perform surveillance 1339 “ECCS
Pump Motor Cooler Flush® on the A train ECCS pumps and the B train core spray
pump.

of ; | Findi

The inspectors observed that the auxiliary operators read through the procedure
prior to start and had obtained all necessary equipment to perform the surveillance.
The inspectors noted that the operators followed the required radiation work
permits (RWP) both during performance of the procedure and during disposal of the
water collected during performance of the procedure. The inspectors noted that
the operators duly checked the motor cooling service water lines to the 13 RHR
pump motor, although this motor was not water-cooled, and the service water lines
were not connected. The operators marked the actual flushing steps as "N/A" for
this motor. The inspectors discussed with the operators why the nrocedure was
not revised to reflect that an air-cooled motor was installed. The operators believed
that it was due to the possibility that the air-cooled motor could be replaced again
with a water-cooled one. As the operators performed what portions of the
procedure they could, and it was obvious that service water was not connected to
the pump, the inspectors did not have a concern with the adequacy of the
procedure.

During testing of the 12 core spray pump motor cooler, the operators were unable
to obtain the required flow. The cooler was back flushed, in accordance with the
procedure, but was still unable to meet the acceptance criteria. The auxiliary
operator immediately reported the nonconforming condition to the shift supervisor,
who initiated a condition report. The shift supervisor discussed operability of the
core spray pump with the service water system engineer. The engineer referred to
a previous operability review, where the reduced flow was determined to be
acceptable, based on reduced river temperature.

The inspectors reviewed the condition report, 96002956, and noticed that the
disposition was “use-as-is.” The inspectors considered this acceptable, based on
the river temperatures and the fact that the test was performed on a quarterly
basis. However, the inspectors questioned the long-term acceptability, once river
temperatures approached the design maximum. The inspectors noted that safety
review item (SRI) 95-002 discussed long-term core spray pump operation with
reduced motor cooling. This SRI was reviewed by the NRC in Inspection Report
50-263/96005 and concerns were raised about the adequacy of the testing
performed to justify the conclusions in the SRI, especially for operation of the core
spray pump during a design basis accident. These questions were discussed with
the licensee during the exit for the above inspection report, and, in the reply to the
Notice of Violation associated with this inspection report, the licensee stated "In

% A
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addition, the NRC staff requested that Monticello provide additional information to
the staff prior to is .!ating service water cooling to the Core Spray pump motors.
The test results supporting this isolation of service water cooling to the Core Spray
pump motors are to be re-evaluated and safety evaluation SRI 95-002 is to be
revised as appropriate prior to isolating service water cooling to the pump motors.
The results of this re-evaluation will be communicated to the staff.”

Conclusions

The inspectors concluded that the operators performance of the surveillance was
skilled and that the failure of the 12 core spray pump motor cooler flush was
appropriately handied. However, the inspectors were concerned regarding
long-term disposition of the nonconforming condition, given the licensee’s response
to previous NRC concerns on isolation of the core spray motor cooling.

valk- h_of Spegial F | ith Auxiliary O
Inspection Scope

The inspectors walked through performance of two RHR special procedures with an
auxiliary operator in order to determine the operators’ familiarity with RHR
components and location of special equipment. Accessibility of the components
and adequacy of emergency lighting along the operators’ path were also evaluated.
The special procedures chosen for the walk-throughs were: "Venting RHR System
Discharge Piping-With S/D Cooling in Service" and "Emergency Fuel Pool Cooling."
The first procedure was performed on a routine basis, while, according to the
operator, the second procedure had never been performed at the plant.

of . | Findi

The inspectors observed that the operator was very familiar with the first
procedure. The operator stated that it was performed routinely, as part of putting
the RHR system into the shutdown cooling mode. The operator explained to the
inspectors where controlled copies of the procedures were kept and verified that
the inspectors’ copy was the latest revision prior to beginning the walk-through.
The operator explained which RWP was to be used and followed the requirements
of the RWPs. In some cases, in lieu of actually entering a contaminated area, the
operator was able to point to the valves and satisfactorily describe exactly where
the valves were located and how they would be reached, including the required
protective clothing and what the significant radiation hazards were in the room.
While most of the valves could be reached without climbing on pipes or equipment,
one set was difficult to reach. The operator demonstrated how he could perform
the task without use of special equipment, but noted that a moveable ladder was
staged to aid the operators in performing the venting. The operator located the
ladder, as well as identifying to the inspectors its normal storage space. Emergency
lighting appeared to be acceptable to light the operators’ path for all the vent
valves.

The operator was not familiar with the second procedure, as it was not routinely
performed. Nevertheless, he was able to walk through the procedure quite capably.
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The first step required removal of some sluice gates from the spent fuel pool.
Although access to the pool area was extremely limited, due to work on the reactor
building roof, the operator described, as best he could, how the gates would be
removed, both normally, and while the repair work was underway. The operator
noted that there would be sufficient time to allow items to be moved out of the
way, and access to the sluice gates provided. The operator was able to follow the
procedure, although on one occasion, he called another auxiliary operator for
directions to a particular valve after he failed to locate it.

Conclusions

The inspectors deemed that the auxiliary operator was very knowledgeable about
the RHR system and procedures. His performance on the walk throughs, including
performance of a procedure not normally used at the plant, was very good. The
inspectors had no concerns in this area.

Witnessing of RHR P nd Valve Operability Surveil

The inspectors witnessed performance of portions of surveillance 0255-04-1A-1,
"RHR Pump and Valve Tests," from both the control room and the RHR room. The
inspectors noted good two-way communication, including use of repeat-backs, and
careful adherence to the procedure. The system engineer was present in the
control room for the test. The inspectors had no concerns regarding performance
of the surveillance.

Operations Staff Training and Qualification
r ini RHR

The inspectors reviewed several training procedures and interviewed a training and
simulator instructor. Based on statements made by the instructors, training on the
RHR system, and all its modes, was taught fairly infrequently; the last time being
approximately five years ago. However, training on specific portions, such as
engaging shutdown cooling and implementation of EOPs were taught more
frequently in both class room and simulator. During review of the RHR training
lesson plan, the inspectors noted one step, requiring closure of two valves, that did
not agree with the system operating procedure. This discrepancy was discussed
with the system engineer as well as the training instructors and it was determined
that the lesson plan was in error and did not reflect a modification made several
years ago. The instructors noted that the lesson plan would be revised to remove
the step. The inspectors had no further concerns regarding training.
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M1.1

M1.2

Il._Maintenance

Conduct of Maintenance
Inspection Scope

The inspectors reviewed lists of maintenance work orders (WOs) and maintenance
work request authorizations (WRAs) for RHR maintenance work either to be worked
or completed during the last three years. The inspectors selected and reviewed a
number of the WO and WRA packages from the lists. Questions and noted issues
were discussed with licensee personnel.
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During the review of closed maintenance WO packages, the inspectors noted that
many packages contained limited instructions for performing the required
maintenance. The maintenance appeared to have been performed properly, as
evidenced by satisfactory post maintenance test reports. Discussions with licensee
personnel indicated that the satisfactory completion of work was due to
experienced maintenance oersonnel and involvement and assistance hy the RHR
systems engineer. The inspectors also determined that maintenance personnel did
little or no trending of equipment or component failures; this was performed almost
entirely by the system engineers on an informal basis. However, the maintenance
department did trend maintenance related performance indicators.

Conclusions

The inspectors concluded that maintenance for the RHR system and components
was performed well and maintenance personnel appeared knowledgeable and
experienced. Maintenance procedures and work instructions appeared to be
limited, with many details left to maintenance personnel. The lack of detailed work
instructions was considered a weakness. However, post maintenance testing
records, included in the work package, indicated that equipment was properly
repaired and that the equipment would perform its intended function.

Witnessing of Safeguard Bus Degraded ‘Voltage Surveillance
Inspection Scope

The inspectors observed the Safeguard Bus Degraded Voltage Protection-Relay Unit
Calibration and reviewed the completed procedure.

Observations and Findings

The inspectors observed some minor difficulties. The technician initially had
difficulty in resetting a relay unit that was found slightly outside specifications.
Because another person, now retired, had usually performed the calibrations, the
remaining technicians had only infrequently performed this procedure. This resulted

10




in inadequate skill of the craft knowledge to supplement the procedural deficiencies.
In this case, the test procedure did not provide guidance on what input ranges were
necessary for the calibration such that the test equipment was not dialed down to a
sensitive enough input until it became cleai proper results could not be reached.
Additionally, the techniciar did not exhibit good practices in recording information
as evidenced by test jumper numbers not being recorded when the jumpers were
installed. Fortunately, just before the test jumpers were to be removed, the
techmiziz * observed the missing information and completed the entry.

However, the inspectors noted that the system engineer was very involved with
the in-plant calibration and two-way communications were clear and precise when
steps of the procedure were nerformed.

Conglusions

The inspectors concluded that poor practices in data recording and insufficient
knowledge of test equipment during an instrument calibration created a potential for
problems. However, system engineering involvement was very good ani two-way
communications were clear and precise.

Maintenance of Facilities and Equipment
Material Conditi p RHE S
Inspection Scope

The inspectors walked down selected portions of the RMR system and reviewed
open maintenance work requests written on system or component deficiencies.

o) . | Fingi

The inspectors generally noted a good material condition during the walkdowns. No
liquid leaks were observed either during the walkdowns or during witnessing of RHR
system surveillances. A minor problem was noted where a ladder, accessing a
contaminated area, was not properly marked. This was brought to the attention of
the radiation protection department, and was promptly corrected. Additionally,
during a walkdown of the B RHR room, the inspectors observed that the strut
paddies for both mirimum flow valves appeared to be touching the clamps at both
ends. This condition was brought to the attention of the system engineer. The
condition was analyzed, the supports determined to be operable, and a condition
report and work order to restore the struts were generated.

As the licensee does not tag components requiring repair in the fieid, the inspectors
reviewed a list of the open WOs on the RHR system. The list contained four WQs
requiring minor maintenance. Two of these WOs were selected and reviewed; the
minor classification appeared to be proper. Discussions with licensee personnel
confirmed the inspectors’ general impression regarding good material condition of
the RHR system.

11
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Conclusions

Based on the results of the walkdown, the review of open work orders, and

discussions with licensee personnel, the inspectors concluded that the material
condition of the RHR system was good.

Trending of RHR Component Performance
Inspection Scope

The inspectors reviewed equipment and component trending information provided
by the RHR system engineer. This information was limited to the trending of
inservice testing information of pumps and vaives required by the ASME code.
Trending in accordance with the Maintenance Rule was not evaluated.

ot ; | Findings

The inspectors noted the records consisted of lists of pump and valve test data for
several years. Trends were not documented or discussed in the information
provided; and, according to the system engineer, trending was performed by visual
comparison of the lists. The inspectors discussed the results with the system
engineer, who was extremely knowledgeable about the pump performance. The
engineer noted that a pump was recently refurbished due to its declining
performance trend. The inspectors verified that the pump acceptance criteria took
both the TS and ASME Code limits into consideration. Licensee personnel stated
that no valve trends had been noted in recent years. The inspectors reviewed the
last four tests, covering the last year, and confirmed that no adverse trends existed.
However, the inspectors noted that as of the end of the inspection, neither the
system engineer or the inservice testing (IST) engineer had reviewed and signed the
September 1996 RHR Pump and Valve Test 0255-04-1A-1, Revision 40, which
was completed September 21, 1996. Additionally, the inspectors roted that the
December 1995 test results had not been reviewed by the IST engineer, although
the results were reviewed by the RHR engineer and were archived with the missing
signature.

Conclusions

Aithough trending of RHR component failuies and performance was limited to
listing the inservice test data for the pump and valve tests required by the ASME
code, the licensee was maintaining awareness of performance trends and taking
appropriate actions,

12



Mai Kl :
Inspaction Scope

The inspectors reviewed a number of maintenance procedures and WO packages
involving maintenance on th.e RHR system. Questions and noted iss: s were
discussed with licensee personnel.

i . | Fini

During review of the procedures, the inspectors noted that the term "should” was
used extensively. The inspectors noted that administrative procedure
4AWI-01.01.01, "Administrative Controls Program" stated that the term ‘should’
was used to state recommendations. Based on this definition, the inspectors were
concerned that many Monticello maintanance procedures were only
recommendations rather than required work methods. This concern was relayed to
maintenance management, who stated that the term indicated methods that
management required to be used.

The inspectors noted that some maintenance WOs did not appear to contain
adequate instructions to perform the work. A number of WOs contained the
statement "Investigate and Repair.” Other WOs indicated what needed to be done
but provided no instructions for doing it. For example work order number
94-05486 for repair of a motor-operated valve only contained the work instructions
"Replace limit switch," without providing any steps to ensure proper limit switch
alignment and calibration. Additionally, several instructions and procedures
contained the statement "steps can be performed in any order;" although it was
apparent that some steps could not be performed out of ordar,

Discussions with licensee personnel indicated that additional work nstructions were
considered unnecessary because of knowledgeable craftspeople performing the
work or the written instructions were supplemented by verbal instructions from the
cognizant system engineer. However, the calibration effort discussed in Section
M1.2 indicated to the inspectors the potential problems that could occur should the
workers retire or leave.

Conclusions

The inspectors concluded that overall maintenance work instructions and records
were weak. The utilization of experienced personnel and the involvement of
knowledgeable system engineers prevented this weakness from becoming a serious
problem.



M3.2 Rev w of RHR Pump Vendor Manual

Inspection Scope

The inspectors reviewed vendor manual NX-7905-18, "RHR Centrifugal Pumps
12X14X14-1/2 CVDS."

o . { Findi

The controlled copy of the vendor manual for the RHR pumps was obtained from
the system engineer. The inspectors noted that the vendor manual binder
contained three loose vendor supplied changes which were not formally
incorporated into the manual. The system engineer stated that he received and
reviewed changes to the vendor manuals for components in the RHR system.
Significant changes would be incorporated promptly but minor changes might be
held until two or three changes accumulated before the manual was formally
updated. The engineer stated that, since the systems engineers prepared most of
the maintenance work orders for their assigned systems, the engineers were aware
of work to be performed on the assigned system. Based on this, there was little
chance that an outdated vendor manual would be used for component repair.

Conclusions
Based on the review of one vendor manual and discussions with licensee personnel

the inspectors considered the control of vendor manuals to be acceptable due to
the extensive involvement of system engineers in system maintenance activities.

lil._Engineering

’

Conduct of Engineering
Nat Positive Suction SH) Cal : ,
Inspection Scepe

The team reviewed calculations pertaining to the NPSH for the RHR pumps to verify
technical adequacy, accuracy, and compliance with NRC requirements and licensee
commitments. Monticello was not committed to Regulatory Guide (RG) 1.1, "Net
Positive Suction Head for Emergency Core Cooling and Containment Heat Removal
System Pumps." On that basis, similar to other Mark | designs, the licensee’'s
NPSH calculations used containment overpressure.

i indin

ral i Iculati -34- P i
Capability Report,” July 1987, determined the available NPSH for the Core Spray
(CS) pumps under design basis conditions. This was considered a bounding case
calculation, since the CS pumps required greater NPSH than the RHR pumps. As
Monticello was not committed to RG 1 1, credit for overpressure was taken in
performing the calculation. The licensee only took credit for half the overpressure




considered to be available, because the analyses maximized containment pressure
rather than minimized it.

In March 1986, the licensee apparently realized that the 1987 NPSH calculation
was no longer valid, due to the design change discussed in Section E1.8. Now,
however, the peak suppression pool temperature was 19°F higher than the 1987
value, based on additional containment analyses. To address this deficiency, the
licensee reviewed the 1987 caiculation, and "pencilled-in" the necessary changes
on a copy of the 1987 calculation. Although it was initialed by the preparer and
verifier on March 14, 1996, this "revision” to the calculation was not performed in
accordance with the licensee’s QA program requirements and officially did not
exist. The team became aware of this document after asking for the basis of the
NPSH for the current operating condition. A copy was obtained from the personal
files of the engineer involved. 10 CFR Part 50, Appendix B, Criterion I!, "Design
Control," requires, in part, that measures be taken to verify or check the adequacy
of the design, and that changes be subject to design control measures
commensurate with those applied to the original design. The design changes made
in the March 1996 revision to EQDE-34-0687 were not subject to design control
measures commensurate with those applied to the original design. This is
considered an example of a violation of Criterion Ill (50-263/96009-02(DRS)).

In response to the team’s requests for a NPSH calculation valid for the currerit
design configuration, the licensee provided a contractor’s calculation
V609.000.00001, "Low Pressure Einergency Core Cooling System (ECCS) Net
Positive Suction Head," Revision 1, January 2, 1997. Detailed portions of the
calculation were not piovided to the team, therefore the inspectors did not review
it; however the results of Case 2, the worst case ¢f the four runs provided to the
inspectors, did show approximately a three foot margin between the available and
required NPSH for the CS pumps.

Suction Head." Revision 0, June 24, 1996, determined the available NPSH for the
proposed increased reactor power condition (License Amendment Request -
Supporting the Monticello Nuclear Generating Plant Power Rerate Program, dated
July 26, 1996). The team identified several concerns in the calculation. However,
since the calculation represented proposed rather than current conditions, the noted
discrepancies did not cause immediate operability concerns.

First, the calculation used the wrong input value for the vapor pressure of water at
191°F. The value was non-conservative by approximately 0.5 feet. This was
significant since the available margin given in the calculation was only 0.47 feet.
This was considered aro\her example of a violation of 10 CFR Part 50, Appendix B,
Criterion 1ll, Design Couitral, in that design control measures did not verify the
adequacy of the calcu!ztion (50-263/96009-03(DRS)).

Second, the calculation showed that required containment overpressure for NPSH
had increased. Independent calculations performed by the team indicated that
reliance on overpressure had increased from an original design value of about

1.5 pounds per square inch gage (psig) to greater than 5 psig. Although
Monticello’s original licensing basis for use of containment overpressure was not

15
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clearly documented, except in the TS bases for TS 3.7/4.7 as discussed in

Section E1.8, credit for containment overpressure has been the topic of several
recent generic communications from the NRC. Because of ongoing questions
regarding the amount of overpressure that should be credited for NPSH design, this
item will be forwarded to NRR for review. Pending resolution of this issue by NRR,
this was considered an unresolved item (50-263/96009-04(DRS)).

Conclusions

The inspectors concluded that the licensee exercised poor control over NPSH
calculations, both in performing an uncontrolled revision to one calculation following
a change to the facility and in verifying the values used in a second calculation.
Additionally the inspectors were concerned over the licensee’s increased reliance on
containment overpressure in order to ensure adequate NPSH to the ECCS pumps.

Suppression Pool Drawdown Calculation Review
Inspection Scope

The team reviewed calculations pertaining to the amount of water that would be
retained in the drywell following a design basis accident.
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-93- " i r | ion." Revision 0,
May 17, 1993, determined the volumes within the reactor and containment that
needed to be filled with water before it would flow back into the suppression pool.
In calculation 96-90, the change in suppression pool level corresponding to this
volume was subtracted from the available NPSH to represent potential design basis
accident conditions. Previous NPSH calculations neglected this term and assumed
that the lowest suppression pool level was the minimum value allowed by the TS.
The inspectors noted that several assumptions were not documented or were
unverified, and additional discussions with licensee engineers were needed to verify
the adequacy of the calculation.

. The assumed pump flow rates were not documented. A portion of the
retained fluid was due to dynamic effects, and flow rates were necessary
parameters to determine this effect.

. The assumed water height, to account for the dynamic damming effect
between the drywell and vent headers, was found to be non-conservative.
The inspectors’ independent, rough calculation demonstrated that the
assumed height of 6 inches did not provide sufficient head to produce the
assumed flow.

. The calculation contained a non-conservative undocumented assumption for

the relationship between the suppression pool volume and pool height. The
calculation assumed a linear relationship, which was incorrect because of the
sloped sides of the suppression pool. The inspectors performed an




independent calculation and concluded that the assumption resulted in a
three percent error at the calculated drop in level.

. The calculation assumed that the torus "ring header” holdup was
"negligible.” This assumption was initially confusing in that the calculation
probably meant to say "vent header.” However, the inspectors’ independent
calculation determined that the volume of retained water at the vent line and
vent header intersections was comparable to other volumes calculated in the
analysis. This potentially introduced an additional three percent error; and
while the result might not be significant, it could not be considered
negligible.

Revision O, December 3, 1996, was performed in response to the team’s second
comment discussed above. The analysis showed that the height of the vent line lip
above the drywell floor was actually less than the value assumed in the above
calculation, and concluded that the water would not - any deeper than previously
assumed. The analysis did demonstrate, however, that the 6 inch assumption
discussed above was non-conservative. The inspectors also noted several
weaknesses in this calculation.

. The calculation made an undocumented assumption that the flow out of the
drywell through the vent line could be determined using a standard weir flow
formula. The differences between the weir configurations and the vent line
opening in the drywell were not discussed. The inspectors noted that the
vent line sloped 20 degrees from the horizontal and might not provide
free-fall of the weir's nappe. The inspectors determined that the allowed
vent line projection inside the drywell wall and the weld-overlay on the vent
line edge would affect the performance characteristics of the weir crest.
Also, the inspectors noted that the flow path approaching the vent line had
radially oriented deflector mounting plates that disturbed the upstream flow
pattern. These differences were inconsistent with the configurations used to
empirically determine the weir discharge coefficients.

. The calculation used the nominal drywell radius and did not acknowledge
that the construction tolerances for the vent line potentially reduced this
dimension by % inch. Although this will would have a minimal impact on
the results, neglecting this distance was inconsistent with the accuracy the
calculation was claiming to achieve.

The inspectors were concerned that the licensee did not appear to recogrize or be
able to verify the assumptions being used in the calculations. The use of the non-
conservative and non-verified assumptions listed above are considered another
example of a violation of Criterion Il (50-263/96009-05(DRS)).

Conclusions
Based on the questiocnable and undocumented assumptions within the calculations

reviewed, the inspectors concluded that design verification activities lacked rigor
and did not have the appropriate attention to detail.
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The inspectors reviewed portions of the licensee’s high energy line break (HELB)
program.
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The inspec*rs determined that Monticello used the Electric Power Research
Institute (EPRI) Generation of Thermal-hydraulic Information for Containments
(GOTHIC) computer program to reanalyze the licensee’s outside containment HELB/
environmental qualification (EQ) temperature and pressure profiles. The licensee’s
current HELB/EQ licensing-basis analyses was performed using a modified version
of the Reactor Excursion and Leak Analysis Program (RELAP4/MODS) named
"EDSFLOW."™ Monticello informed the NRC regarding use of the EDSFLOW code in
a October 1980 response to Bulletin 79-01B. NRC accepted the licensee’s use of
the code, based upon the following statement in the June 1981 EQ SER: "The
licensee has provided the temperature, pressure, humidity and applicabie
environment associated with a MSLB outside containment. The following areas
outside containment have been addressed: [list of areas]. The staff has verified
that the parameters identified by the licensee for the MSLE are acceptabie.”

The GOTHIC Version 4.0 computer program was developed for EPRI as a general
purpose thermal-hydraulics computer program package for the analysis of nuclear
power plant containments and other confinement buildings. The licensee used the
GOTHIC computer program to generate revised temperature and pressure profiles at
various locations in the nuclear power plant outside the containment structure.
These revised profiles were used to reanalyze outside containment HELB/EQ
evaluations for the licensee’s rerate submittal and two plant events described in
licensee event reports 96-003 and 96-008. Licensee personnel stated that a
contractor had completed a benchline/comparison code verification summary
(calculation 091-19407-C-3, “GOTHIC Verification,” Revision 0) with satisfactory
results for the RELAP4/MODS and GOTHIC Version 4.0 computer programs.

The inspectors determined, however, that the RELAP4/GOTHIC computer program
benchline/comparison code verification summary was not submitted to the NRC for
review and approval prior to the licensee performing in-plant modifications. The
licensee stated they were unaware that the NRC expected the licensee to provide a
detailed RELAP4/GOTHIC computer program benchline/comparisen code verification
summary and questioned what regulation required the submittal.

The inspectors informed the licensee about Generic Letter (GL) 83-11, "Licensee
Qualification for Performing Safety Analyses in Support of Licensing Actions.” The
GL's purpose was to inform licensee’s about NRC's position regarding licensee
qualification for performing safety analyses in support of licensing actions. The GL
encouraged utilities to perform their own safety analyses since it significantly
improved their understanding of plant behavior. However, the GL stated that the
NRC’s experience with safety analyses using large, complex thermai-hydraulic
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computer codes, such as RELAP, had shown that a large percentage of ali errors
could be traced to the user rather than to the code itself. Therefore, in addition to
providing acceptable QA practices associated with computer code development, the
NRC required assurance of the technical competence of the licensees and vendors
to set up, execute and properly interpret the results. The NRC did not consider it
acceptable for a licensee to perform their own safety analyses without also
performing their own code verification. The GL further stated that a licensee or
vendor who intended to use a safety analysis computer code to support licensing
actions should demonstrate their proficiency in using the code by submitting code
verification performed by them, not others.

The licensee stated that, since no response was required, they did not respond to
GL 83-11. The licensee further stated that they had interpreted the GL to refer to
only reactor core loading.

The inspectors perceived GL 83-11 as requiring licensee’s to perform code
verification, and to submit that verification to NRC prior to using the code. This
position was confirmed through discussions with NRR. however, because

GL 83-11 did not specifically state all safety analysis computer code application
cases and could support either the inspectors’ or the licensee’s position, this item is
considered unresolved pending further review by the NRC (50-
263/96009-06(DRS)).

Conclusion

The use of the GOTHIC code for HELB analyses without prior NRC review and
approval was questioned. The questior will be forwarded to NRR for resolution.

i - r |
Inspection Scope

The inspectors reviewed calculational tabulations relating to the MOVs. The review
included MOV-00 "Motor Operated Valve Program Introduction, References &
Definitions” and CA-92-221 "RHR System MOV Performance Anzlysis."

Observations and Findings

While reviewing the MOVs, the inspectors raised a concern regarding conditions
when worst case accident scenario conditions would be present when the motor
operator for important valves such as the RHR low pressure coolant injection (LPCI)
valves would be called upon to operate and may not have sufficient voltage levels
to generate torque to move the valve. The worst case condition was the starting of
large 4kV motors including the two RHR pumps and the CS pump on each essential
bus (15 and 16). The MOV Program Performance analysis had assumed that the
lowest voltage at the motor control centers would be 426 Vac. Prel:minary analysis
showed that under each motor's starting conditions a downward transient spike
would dip the voltage for about eight seconds and the last starting CS pump motor,
which was also the largest motor, with the compounding effect, could dip the
voltage below 426 Vac. The licensee theorized that the MOV start of valve
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movement might be delayed until the voltage recovered. This delay in starting
could add seconds to the valve stroke time. To assure the valve would stroke
within maximum allowed time even if the worst case conditions were present, the
present surveillance valve stroke acceptance time would have to be shortened by
this delay time to account for the start time delay. The licensee verified that the
worst case increase in stroke time was within the affected valves’ design limits and
adjusted the surveillance tests.

RHR LPCI injection valves MO-2012, M0-2013, M0O-2014 and MO-2015 were four

of eight valves affected. These particular valves performed safety functions in both

the open and closed positions: in the closed direction the valves were required to

ensure primary containment integrity and LPCI system operability. In the open

direction, these valves fulfilled containment cooling and LPCI functions. The other

four affected valves were CS injection valves MO-1751, MO-1752, MO-1753 and

MO-1754. The licensee performed preliminary analyses using existing computer

modeling for MOV performance, but the inspectors identified limitations and

possible nonconservativisms in the assumptions for the 4kV bus profile during these

particular possible concurrent activations of large pumps and MOVs during accident

scenarios. A large scale computer modeling run with several of the possible

sequences would be necessary to verify both the duration and the lowest transient

voltage. Among considerations would be different current load for different pumps

since RHR pumps 13 and 14 were 600 horsepower (hp) while RHR pumps 11 and

12 were 700 hp. The licensee stated they planned to perform computer modeling

and to analyze electrical loading effects under several different possible sequences ;
of equipment operation under accident conditions and will relate these effects to <
MOV operation. This item is considered unresolved pending the licensee finishing

modeling, calculations and analyses (50-263/96009-07(DRS)).

The inspectors noted that the original identification of the possible low motor
control center bus voltage was made in 1992 (FOI 92-0064) and resolution was not
timely. However, the proposed actions toward analyzing the transient low voltage
effect on MOVs under accident scenarios appeared to be thorough.

The inspectors had an additional concern identified incidental to the MOV low
voltage concern regarding whether safety-related 4 kV and 480V motors will start
and accelerate with 80 percent of rated voltage applied to the motor terminals.
Torque-speed analysis was performed on 4 kV ECCS motors; however, two of the
RHR motors have been replaced since that analysis was performed and there was
no evidence that additional 80 percent voltage starting analysis was performed for
the replacement motors. This item ie considered unresolved pending licensee
calculations and analyses (50-263/96009-08(DRS)).

Conclusions

The inspectors concluded that the licensee’s planned actions to resolve the voltage
drop concerns appeared fairiy thorough and comprehensive although consideration
of the different current loadings of the RHR pumps was necessary.




E1.5

E1.6

Revi { Electrical Modificati
Inspection Scope

The inspectors reviewed two modifications 892021, "Effective Loss of 125 VDC on
ECCS" and 92Q735, "Retork Replacement Modification."
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The first modification dealt with the question of the availability of the 480 V swing
bus breakers should there be a failure of the 125 Vdc bus which supplied control
power to the breaker. The modification was initiated and performed within a
relatively short time frame and some proposed features were not incorporated as
initially planned. For example, the maintenance switch on the swing bus was
eliminated because there was insufficient room to mount it and the relaying scheme
was modified because a muiti-function relay was available.

The second modification involved replacement of the Retork valve actuators with
the next larger size. Because the gearing was different in the larger size actuator,
two valves’ stroke timing was increased from 10 seconds o 30 seconds (MO-2010
and MO-2011, torus spray valves) and four valves’ stroke timing was increased
from 26 seconds to 72 seconds (MO-2020, MO-2021, M0O-2022 and M0O-2023,
drywell spray valves). The inspectors confirmed that the stroke time requirements
were not specified in TS, the updated safety analysis report (USAR), or accident
and transient analyses. The increases in valve stroke time did not appear to directly
impact any system operability. These valve stroke times were trer 1ed from data
obtained by ASME Code Section X required periodic tests with the stoke times
measured by a stop watch based on control room valve indications.

Conclusions
The inspectors concluded the modification process had minor problems.

Inadequate 50.59 Review During Closeout Of RHR System Pressure Upgrade
Modification

Inspection Scope

The inspectors reviewed Design Change Package 85M042, "RHR System Pressure
Upgrade Modification,” Revision 0, initiated on December 13, 1985. The design
change was subsequently canceled as Revision 0, Addendum 1, on October 7,
1391, and closed out as Revision 1, on August 14, 1996. Design change (DC)
85MO042 was initiated to raise the TS setpoint for the shutdown cooling supply
isolation reactor pressure interiock from 75 psig to 175 psig. The modification was
being made to permit the RHR shutdown cooling mode to be placed into service at
a higher reactor operating pressure and temperature, reducing the "critical path"
time needed to reach cold shutdown and thereby providing an economical benefit to
the plant. The increase in RHR system design pressure and temperature ratings
would also provide overlap of the shutdown capabilities of the high pressure
coolant injection (HPC!) and RHR systems.
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The inspectors observed that the modification appeared to be conducted in an
accelerated manner. The DC package indicated that the engineering analysis was
to be performed in paraliel with the physical plant changes, without any
justification. Physical plant changes associated with the modification were
completed during May/June 1986. These included RHR system relief valves and
instrument setpoint changes, as well as instrument replacements and the removal
of an electrical "seal-in" on the open circuit of valve MO-2407, "RHR Discharge to
Waste Surge Tank." However, when the engineering analysis was finally
completed, the licensee concluded that the modification was not cost effective and
canceled the DC package. The licensee’s DC package closeout retained the
physical plant changes installed during the modification instead of returning the
plant back to the original configuration prior to DC package initiation. The
inspectors noted that an extremely long period of time elapsed between when the
hardware changes were made (May/June 1986) and when the DC package was
completely closed out (August 1996).

The inspectors reviewed the safety evaluation, performed in accordance with

10 CFR 50.59, which accompanied the 1996 modification closeout and determined
that it did not provide &n adequate basis for concluding that no unreviewed safety
question existed. The closeu out DC package’s safety evaluation relied exclusively
upon the previous 50.59 safety evaluation conducted during May/June 1986 and
did not provide any justification that retaining the physical plant changes, without
completing the modification, did not involve an unreviewed safety question (USQ).
The 1986 safety evaluation only restated negative responses to the 10 CFR 50.59
criteria and did not provide documented justification as to why a USQ did not exist.
In addition, the inspectors noted that a NRC safety evaluation for license
amendment 22, dated February 2, 1984, which established the 75 psig setpoint
that the modification was going to revise specifically mentioned one of the relief
valve setpoints which was physically modified. Neither the 1986 or the 1996
safety evaluations addressed why changing this relief valve setpoint was
acceptable. The inspectors independently determined, based upen the words in the
safety evaluation, that a change in the setpoint would not involve an unreviewed
safety question.

10 CFR 50.59(b)(1) requires that a licensee maintain records of changes to the
facility and that these changes include a written safety evaluation which provides
the basis for determining that the change does not involve a USQ. Neither the
1986 or the 1996 safety evaluations provided this basis. This is considered an
example of a violation of 10 CFR 50.59 (50-263/96009-09(DRS)).

Conclusions

Based upon the information provided, the inspectors concluded that the licensee
had not provided justification that a USQ did not exist for modification 85M042 in
either 1986, when the modification was partially implemented, or in 1996, when it
was canceled with the changes left in place. This was considered a weakness in
the safety evaluation process.




E1.7 |Inadequate 50.59 Review Identified For Safety Review Item 26-016

Inspection Scope

The inspectors reviewed SRI 96-016, "1996 FOI Identified USAR Changes,”
Revision 0, Addendum 4, dated October 23, 1996. The SRI provided a description
and evaluation of an USAR change thiat was identified from the HELB design basis
document Follow-On Item (FO!) 94-0012, "Pipe Breaks at RHR, CS and SBLC
Containment Penetrations,” dated February 15, 1994,
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The SRI proposed 16 changes to the USAR concerning pipe breaks at containment
penetrations, which, on the surface, appeared to be mostly editorial in substance
(e.g., the changes provided additional information and references for clarification,
minor wording changes which supposedly did not affect the licensing- or
design-bases of the plant. However, upon further review, the inspectors noted that
the SRI revision was much more complicated; the licensee was actually redefining
containment isolation boundaries.

General Design Criteria (GDC) 55 describes requirements for containment isolation
valves; these include provisions on the number of valves required, normally one
inside containment and one outside. The GDC further requires that the valve
outside containm ¢t be located "as close to containment as practical.” However,
Monticello was licensed before the GDC were issued and was not committed to
meeting GDC 55. Additionally, the listing of containment isolation valves was
removed from the TS as a line item improvement. Therefore, the NRC relied upon
performance of an adequate safety evaluation in order to ensure that the licensing
basis for the containment isolation system was r.ot affected.

The inspectors noted that the safety evaluation dealt with moving the containment
boundary based upon 1) not having to consider a HELB due to the piping being at
high temperature and pressure less tnan two percent of the time and 2) relaxed
containment leakage testing criteria, which allowed extension of the time between
surveillances, dependent upon test performance. Neither of these addressed why
the licensing basis for the containment isolation system was not affected.

The inspectors noted that, although the SR! provided @ “Reason” section for each
identified change, not al! reason sections adequately explained the basis or provided
justification for the change. For example, on page 6, the reason for changing

20 gallons to 2 gallons was not adequately justified (i.e., What calculation, if any,
was used to confirm this volume? What isometric drawing(s) showed the pipe
location? What was the size and length of the pipe?). The licensee was able to
answer each of these guestions satisfactorily for this case; however no written
justification was provided. The failure to provide a bases for determining that these
changes did not involve a USQ is considered an example of a violation of 10 CFR
50.59(b)(1) (50-263/96009-10(DRS)).
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Conclusions

Based upon the information provided, the inspectors concluded that the licenses
had not provided justification that a USQ did not exist for the changes being made
to the facility. For this one particular example, the licensee was able to orally
describe the basis for the change; however this did not meet the requirements of
10 CFR 50.59(b)(1). This was considered another weakness in the safety
evaluation process.

During review of the NPCH issues described in Section E1.1, licensee personnel
provided the inspectors with a copy of Section 5.2 of the USAR, Revisions 12 and
13, as well as the supporting GE analysis, NEDO 30485,"Monticello Design Basis
Accident Containment Pressure and Temperature Response for FSAR Update,"
December 1983, and NEDO 32418, "Monticello Design Basis Accident Containment
Pressure and Temperature Response for USAR Update," December 1994. The
inspectors reviewed these documents to determine why the 1987 NPSH calculation
no longer applied to the Monticello plant.

A | Findi
Discovery of Degraded Condition by Licensee: The inspectors requested a copy of

the safety evaluation performed prior to the USAR changes. Upon review of the
SRI (92-030 "DBA-LOCA Containment Response/USAR DG Loading Table"), the
inspectors discovered that the original issue arose out of the design basis document
(DBD) program. During preparation of the DBDs, a discrepancy was noted that one
emergency diesel generator (EDG) was incapable of supplying power to the core
spray pump, two RHR pumps and two RHR service water (RHRSW) pumps.

FOI 92-0032 noted that the original final safety analysis report originally contained
a number of containment response curves, including a "worst case” study using
one RHR pump and one RHRSW pump. Therefore, the licensee deemed that it was
acceptable to return to the one pump-one pump configuration. This decision
appeared to have been made without consideration of why the USAR was changed
from the family of curves to only the two-pump mode.

The original FOI was labeled as being caused by "lack ot documentation”. It was
determined to have no impact on operability or reportability.

Inspector Concerns: The inspectors had the following concerns with the licensee’s
safety evaluation and the associated FOI. These concerns centered around an
apparent lack of a questioning attitude when resolving DBD discrepancies.

. The inspectors noted that page 2 of FOI 92-0032 stated that ". . .the peak
pool temperature would probably be higher than that illustrated on
Figure 5.2-17 and listed on Table 5.2-4 of the USAR." On page 3, under the
conclusions, the following is stated: "The USAR lists a peak suppression
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pool temperature of 182°F for an assumed combination of 1 CS pump, 2
RHR pumps, and 2 RHRSW pumps. A new analysis has been perfoimed for
the reduced combination of pumps that could be powered from a single EDG
(i.e., 1 CS pump, 1 RHR pump and 1 RHRSW pump), and the peak pool
temperature was determined to be 167.3°F " Although the conclusion
noted that additional analysis "may be required,” there did not appear to be
any questioning, during review of the FOI, of why the reduced number of
pumps would cause the suppression pool temperature to decrease rather
than increase and whether the analysis results were acceptable.

The licensee did have additiona' analyses performed. Calculation

NEDO 32418 "Monticello Design Basis Accident Containment Pressure and
Temperature Response for USAR Update," December 1994, concluded that
the short term containment temperature would rise by 10°F and the iong
trm temperature by 2°F. However, the safety evaluation for revising the
design basis to a one pump/ one pump configuration did not provide
justification why the increase in temperature was acceptable. The safety
evaluation stated: "The increase in maximum wetwell temperature ahove
the value presently listed in the USAR has been reviewed and found
acceptable. Since the designed function of the affected lines has not been
significantly affected by the increased wetwell temperature, the margin of
safety is not reduced.”

In the "Design" portion of the safety evaluation, the following statement
was made: "The new analysis reports a maximum wetwell temperature of
184°F. Configuration Management Follow-On Item Number 94-0051 was
written to document the concern with some of the Core Spray, RHR, and
RCIC lines having a listed design temperature of 180°F or less. Vectra
Technologies has reviewed these lines and found them to be acceptable with
a temperature of 184°F."

The inspectors were concerned that the change in wetwell temperature
might introduce a new failure mode of some ECCS lines. Additionally, the
inspectors noted that, if a decrease in safety margin exists, such as the
design temperature of piping being exceeded, 10 CFR 50.59 requires that
NRC determine the significance of the change.

The inspectors determined that significant modifications were made to the
plant in 1983, including installation of the RHR intertie line. Installation of
this line increased the size of the large-break loss of coolant accident. This
modification was submitted to the NRC for review and approval, prior to
plant restart and the revised containment analyses were incorporated into
Revision 2 of the USAR. It appeared that the licensee did not question why
the USAR was revised to eliminate the multiple response curves or what had
changed in the plant between Revisions 0 and 2 of the USAR.

The inspectors noted that TS Section 3.5C "Containment Spray/Cooling

System" states "A containment spray/cooling subsystem consists of the
following equipment powered from one division:
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2 RHR Service Water Pumps
1 Heat Exchanger
2 RHR Pumps

Valves and piping necessary for: Torus Cooling & Drywell Spray”

The TS also contain the following definition "Qperable - A system,
subsystem, train, component or device shall be Operable or have Operability
when it is capable of performing its specifiea function(s). Implicit in this
definition shall be the assumption that all necessary attendant
instrumentation, controls, normal and emergency electrical power sou-ces,
cooling or seal water, lubrication, or other auxiliary equipment that are
required for the system, subsystem, train, component or device to perform
its function(s) are also capable of performing their related support
function(s).”

After it was ascertained that one division of the emergency electrical power
system was incapable of supporting the containment spray/cooling
subsystem, as defined in the TS, licensee personnel did not display a
questioning attitude by revisiting the operability decision reached when the
FO! was identified as a "lack of documentation.”

The inspectors noted that one of the changes made to the USAR described a
revision to the computer code used for the containment analyses. In
Revisions 2 through 12, USAR Table 5.2-7, assumption 12 stated "The
May-Witt decay heat curve is used.” The basis for this assumption stated
"Accepted by NRC fur Mark | containment evaluation.” In Revision 13, this
assumption was revised to state "The ANSI/ANS 5.1-1979 decay heat curve
is used,” and the basis was revised to state "SRP 6.2.1.3 & R.G. 1.157."
The inspectors noted that, while RG 1.157 did state that ANSI/ANS 5.1 "is
considered acceptable for calculating fission product decay heat,” it also
stated in the Introduction that "Any models, data, model evaluation
procedures, and methods listed as acceptable in this regulatory guide are
acceptable in a generic sense only and would still have to be justified to the
NRC staff as being appropriately applied and applicable for particular plant
operations.” The safety evaluation did not address why the use of the new
codes was acceptable on a plant specific basis and why the margin of safety
previously included through use of a conservative decay heat model was not
decreased through use of the more realistic code.

The inspectors ascertained that bases for TS 3.5/4.5C reiterated that a
subsystem consisted of two RHRSW pumps and two RHR pumps. It further
noted that "Loss of one RHR service water pump does not seriously
jeopardize the containment spray/cooling capability as two of the remaining
three pumps can satisfy the cooling requirements.” The safety evaluation
did not address this TS bases or why the margin of safety described in the
bases (i.e. two of three RHR service water pumps) was not decreased by
the change to a one pump/ ¢ e pump scenario.

The inspectors also found that, although the safety evaluation addressed TS
bases 3.7/4.7 in regard to the containment pressure, it did not address how
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the following statement in the bases was satisfied: "For an initial maximum
suppression chamber water temperature of 90°F and assuming the normal
complement of containment cooling pumps (2 LPCI pumps and 2
containment cooling service water pumps) containment pressure is not
required to maintain adequate net positive suction head (NPSH) for the core
spray, LPCI and HPCI pumps. However, during an approximately one-day
period starting a few hours after a loss-of-coolant accident, should one RHR
loop be inoperable and should the containment pressure be reduced to
atmospheric pressure through any means, adequate NPSH would not be
available. Since an extremely degraded condition must exist, the period of
vulnerability to this event is restricted by Specification 3.7.A.1.b by limiting
the suppression pool initial temperature and the period of operation with one
inoperable RHR loop."

As discussed in Section E1.1, the licensee had not performed a formal
calculation to determine tha NPSH required for the one pump - one pump
scenario. However, the licensee’s informal evaluation showed that
containment overpressure was required to maintain adequate NPSH. The
inspectors determined that changing the design basis condition to a one
pump/on pump configuration increased the amount of time when
containment overpressure was required to ensure adequate ECCS pump
NPSH. Additionally, the inspectors determined that the change in design
basis condition decreased the margin of safety described in the TS bases
because "an extremely degraued condition” was being redefined as the plant
design basis.

10 CFR 50.59 permits licensees to make changes in the facility as described in the
safety analysis report, provided the change does not involve an unreviewed safety
question. The regulation states that a proposed change shall be deemed to involve
an unreviewed safety question (1) if the probability of occurrence or the
consequences of an accident or malfunction of equipment important to safety
previously evaluated in the safety analysis repert may be increased; (2) if a
possibility for an accident or maltunction of a different type than any evaluated
previously in the safety analysis report may be created; or (3) if the margin of
safety as defined in the basis for any TS is reduced. The inspectors determined
that the licensee’s change to the facility as described in Section 5.2.3 of the USAR
appeared to involve an unreviewed safety question and was an apparent violation of
10 CFR 50.59 (50-263/96009-11(DRS)). This determination was relayed to the
licensee during the inspection and at the exit interview on January 8, 1997. On
January 23, 1997, the licensee submitted a license amendment requesting
clarification of the TS bases and NRC review and approval of a change to the
design accident containment temperature and pressure response.

lusion

The inspectors concluded that the change to the facility as described in

Section 5.2.3 of the USAR appeared to involve an unreviewed safety question. As
prior Commission review and approval of this change was not sought, an
enforcement conference was scheduled with the licensee for March 5, 1997. The
results of that conference will be documented in a later inspection report.
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E2.1

E2.2

Engineering Support of Facilities and Equipment

Ramiaandod o ( Mai
Inspection Scope

The inspectors reviewed selected WOs and discussed details with the RHR system
engineer. Engineering support was also discussed with maintenance personnel.

Observations and Findings

The inspectors noted that several engineers were permanently assigned to the
maintenance staff to provide engineering support; however, most engineering
support for the RHR system was provided by the RHR system engineer.
Discussions indicated that the system engineer was deeply involved in RHR
maintenance activities. Licensee personnel stated that the system engineer
personally wrote most of the work orders for the RHR system. They also stated
that detailed instructions were not alway's required because of experienced
maintenance personnel and the involvement of the system engineer in the
maintenance activities.

Conclusions

The inspectors concluded that engineering support of RHR maintenance activities
was very good with the system engineer deeply involved in RHR maintenance
activities and the resolution of maintenance problems.

Results of USAR Review

While performing the inspections discussed in this report, the inspectors reviewed
the applicable portions of the USAR that related to the areas inspected. The
inspectors verified that the USAR wording was consistent with the observed plant
practices, procedures, and parameters, except as discussed in Section E1.8 and
below:

The inspectors identified the 1ollowing discrepancy: USAR Section 6.2.3.2.3,
Revision 14, "Containment Spray/Cooling," in describing the RHR system in the
containment spray/cooling mode of operation, stated thai the flow returns to the
suppression pool via the full flow test line, and referred to Figure 6.2-6. The
referenced figure showed the drywell and suppression pool spray mode of
containment cooling, where the flow did not return via the full flow test line.
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E3
E3.1

Engineering Procedures and Documentation

Revi  RHR Heat Exct Effici T
Inspection Scope

The inspectors reviewed surveillance procedure 1136, "RHR Heat Exchanger
Efficiency Tests,” from 1992 through 1995. This included Revisions 12, 14, and
15.

of ! | Findi
Change in Heat Exchanger Area: In Revision 15, approved March 20, 1995, the

licensee revised the heat exchanger effective area from the 4150 square feet, listed
in the heat exchanger specification, to 3954 square feet. The inspectors
questioned the engineer about how this new area was determined. In response, the
licensee provided a copy of an NRC internal memorandum (C. E. Rossi to E. G.
Greenman, "Heat Transfer Duties for BWR Perfex Heat Exchangers," January 15,
1893) as well as & memorandum from General Electric to the NRC. (R. C. Mitchell,
GE, to C. E. Rossi, NRC "10 CFR Part 21 Evaluation RHR & Containment Cooling
Heat Exchanger (Perfex)” December 17, 1992). These documents described a
problem .sith the calculated heat exchanger duty, identified by the NRC at the
Dresden Nuclear Station. The memorandum from GE identified that Monticello,
along with two other sites, would experience 2 decrease in the heat exchanger
duty. When Monticello received the information from GE, they erroneously
concluded that the reduction was to the effective heat transfer area. Licensee
personnel unofficially determined the new area and revised the surveillance
procedure. Furthermore, the acceptance limit for the above surveillance was
dependent upon the heat exchanger area. The surveillance required determining the
overall heat transfer capability by dividing test 1esults by the heat transfer area.
This value was then compared to a design value, which was calculated based on
the design basis heat exchanger area. In effect, the change tn a heat exchanger
area not supported by design documents artificially improved the heat exchanger
heat transfer rate by approximately five percent. This was directly opposite to the
condition that GE identified to the licensee.

10 CFR Part 50, Appendix B, Criterion XI, "Test Control" requires, in part, that
written test procedures incorporate the requirements and acceptance limits
contained in applicable design documents. The revision to surveillance 1136, to
decrease the heat exchanger area to a value not contained in any design document,
resulted in the correct acceptance limits no longer being incorporated into the test
procedure. This is considered an example of a violation of Criterion XI
(50-263/96009-12(DRS)).

The inspectors reviewed Dresden Inspection Report 50-237/249/92034 and
determined that the issue described in the above memos involved the heat transfer
capability of the heat exchanger foliowing a design basis accident and assuming
that only one RHR pump and one RHR service water pump were operating. (See
Section E1.8 for more discussion of the one pump/ one pump issue.) In
comparison, the inspectors noted that the licensee was using as their acceptance

29



limit what appeared to be a normal shutdown heat transfer case. During
discussions regarding the above issues, licensee personnel stated that they were
considering revising the acceptance limit to reflect the "K" value used in the GE
analyses. During these discussions the licensee also mentioned that the heat
exchangers were tested conservatively, due to the time of year when the testing
occurred. The inspectors noted that the heat exchangers were tested at
approximately the same time each year; however, the time chosen to do the testing
was early spring when river temperatures were normally very low. This approach
would be excellent if the licensee trended temperatures from one test to the next
year, as it reduced the effect of temperature on the results. However, since the
tests were compared to a standard design value, the better approach would be to
obtain a log mean temperature difference as close as achievable to the design
value. The inspectors noted that this could be done without duplicating the
accident temperatures by choosing times when the river temperatures approached
normal suppression pool temperatures.

Use of Computer Program "HX-PERF": in addition to changing the heat exchanger

effective area, the inspectors also noted that the 1995 test used a computer
Frogram to calculate the heat exchanger capability. The inspectors reviewed
portions of calculation CA-94-020, "RHR/RHR Service Water Heat Exchanger
Performance,” Revision 1, May 19, 1995. The inspectors noted that on page 2 of
the calculation, under "Assumptions/Analysis,” the following statement was made:

"C/A 94-020 Rev O (page 33/54) assumed that, for the RHR Service
Water, a millivolt signal of 10 mV corresponded to 0 GPM and 50 mV
corresponded to 7000 GPM. Per the System Engineer, the following
should be assumed:

1. For the "A" loop, 10 mV corresponds to 0 GPM, and 50 mV
corresponds to 8000 GPM. The conversion equation
becomes:

GPM =1264.9*SQRT(millivolt-10.0)

2. For the "B" loop, 4 mV corresponds to 0 GPM, and 20 mV
corresponds to 8000 GPM. The conversion equation
becomes:

GPM =2000.0*SQRT(millivolt-4.0)"

The inspectors noted that verification of the calculation consisted of confirming
that, when the above equations were included as part of the computer program, the
computer arrived at the same numerical result as the human verifier. The
verification did not question, much iess confirm, the fundamental changes being
made to the program regarding the equations and the instrument ranges. In order
to confirm that the assumptions were correct, the inspectors reviewed elementary
diagram NX-7905-46-13, Revision 6, which showed the flow indicators for the RHR
and RHR Service Water System, and the calibration procedures for the flow
indicators. The inspectors also performed a field walkdown to verify that the "A"
loop indicator was scaled from O to 50 millivolts while the "B" loop indicator was
scaled from 4 to 20 millivolts. Finally, the inspectors independently determined
that the above equations were correct. Based on this, the inspectors had no
problems with the changes made to the program. However, the inspectors were
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concerned about the quality of the verification performed on the revision, as
confirming that a computer could perform mathematical operations did not appear
adequate. This is considered another example of a violation of 10 CFR Part 50,
Appendix B, Criterion 1l in that design control measures did not verify the adequacy
of the calculation (50-263/96009-13(DRS)).

The inspector briefly reviewed the remainder of the calculation and verified several
of the formulae used. However, given the complexity of the calculation and the
extent of the verification performed on the revision, the inspectors questioned
whether the original verification was adequate to ensure that the computer program
arrived at the correct conclusion regarding the heat transfer capability of the heat
exchangers. For example, the inspectors noted that various physical properties
(specific volume, thermal conductivity, viscosity) were calculated from an equation
derived from data in the steamn tables for water at 50 psia. The inspectors were
concerned whether adequate verification was performed of these derived equations.
The inspectors also noted that the conversion of flow from gallons per minute
(gpm) to pounds mass per hour (Ibm/hr) appeared to have an error in that 3991
gpm equaled 1.996x10° Ibm/hr but 4000 gpm only equaled 1.983x10° Ibm/hr
(instead of 2x10° Ibm/hr).

The inspectors calculated the heat transfer coefficient for the 1995 test using the
more conservative hand calculational method described in the procedure anc
determined that the heat exchangers met the acceptance limit contained in the test.
Therefore, the inspectors had no concerns regarding the operability of the heat
exchangers.

imelin n f Review: In addition to the above technical concerns,
the inspectors had a regulatory concern regarding the timeliness of the system
engineering review of the 1995 test. The 1995 test was performed on March 23,
1995 and referenced Revision 0 of the HXPERF program. Aithough the shift
engineer signed the test as complete on March 23, the RHR system engineer did
not sign until August 15, 1996, and the RHRSW engineer did not sign off until
November 14, 1996. Additionally, the inspectors noted that the attached HXPERF
output sheets, as required by the procedure, were dated October 22, 1996. Given
the nature of the change made between Revision 0 and Revision 1, the inspectors
questioned which revision of the computer program was used. By converting the
millivolt differential pressure signal to flow and comparing that to tne computer
results attached to the test, the inspecters confirmed that Revision | was used.
Therefore the inspectors determined that the heat exchangers had been returned to
service in March 1995 prior to determining that the heat exchanger acceptance
limits were met. Additionally, the inspectors were concerned that the licensee did
not write a condition report to identify that the procedure was unworkable as
written, that an issued calculation contained a fundamental error, or that the heat
exchangers were not verified to have met their test acceptance limits until 19
months after they were returned to service. This is considered another example of
a violation of 10 CFR Part 50, Appendix 8, Critericn XI, in that the test results were
not evaluated prior to the equipment being returned to service
(50-263/96009-14(DRS)).
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E3.2

Conclusions

The inspectors concluded that the design and test control limits exercised over
surveillance 1136 were flawed in that the problems described above were not
recognized and corrected. These issues appeared to be reflective of other test
control problems discussed in Inspection Reports 50-263/96005, 96006 and
96008.

Related

Inspection Scope

The inspection team reviewed the licensee’'s DBD B.3.4, "Residual Heat Removal
System," Revision 2, to determine the functiona! requirements for the system and
active components. These requirements were compared to applicable portions of
the USAR and licensing basis commitments. It is important to note that the
licensea did not consider the DBDs themselves to be documents within the Quality
Assurance (QA) Program, because the CBDs only summarized previously
documented design basis information. Therefore, the team did not consider
inaccurate details within the DBDs to be relevant; however, broader design basis
concepts were treated as being the licensee’s established position.

The DBD noted that the containment (drywell and torus) spray mode and shutdown
cooling mode of RHR operation were considered to be non-safety-related functions.
The determination in the DBD appeared to conflict with the licensee's USAR and
with statements made by the licensee in previous submittals to the NRC.

Regarding the containment spray mode of RHR, Revision 13 of USAR, Appendix E,
Section E.2.7, "Engineered Safety Features," stated:

The pressure suppression pool and the containment spray/cooling
system provide two different means to rapidly condense the steam
portion of the flow from the postulated design basis
loss-of-coolant-accident so that the peak transient pressure shall be
substantially less than the primary containment design pressure.

USAR, Section 5.2.3.3, "Containment Analysis Results," stated:
One operator option is to align the RHR in the containment spray
mode. This would quench the steam in the containment airspace and
rapidly drop the temperature and pre: ‘ure. It is conservative to
neglect this option,

USAR, Section 6.2.3.3.2, "Containment Spray/Cooling," stated:
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The containment spray/cooling function can be performed with the
RHR after the core is flooded. . . . Suppression pool water can then
be diverted to either of two cooling modes:

1. Containment Spray Cooling. . .
- 5 Suppression Chamber Cooling. . .

The licensee’s basis for containment spray being a non-safety-related function was
that the containment response calculation did not take credit for containment

sprays. In addition, the licensee cited NUREG-1433, and noted that drywell sprays
were not included.

With respect to the shutdown cooling mode of RHR, NRC's "Safety Evaluation for
Full Term License Review, Monticello Nuclear Plant, Unit 1," Supplement 1, dated
December 1980, for Task A-31 "Residual Heat Removal Shutdown Requirements,”
stated, in part, that the licensee had committed to performing a detailed evaluation
of their RHR shutdown capability in accordance with the guidelines established in
craft Regulatory Guide 1.139. The licensee provided the results of this evaluation
in a letter to NRC, dated June 24, 1981, which stated:

Redundant safety grade systems meeting the requirements of General
Design Criteria 1 through 5 are available to bring the plant tc cold
shutdown within 36 hours and maintain cold shutdown using either
on-site or off-site power. Availability of redundant systems assures
that a single failure cannot prevent achieving these conditions. . . .
Two methods available to maintain cold shutdown are:

[N The RHR Shutdown Cooling System can accomplish this
function by itself.
2 An alternate method is to circulate water between. . . .

The letter concluded by stating this "indicates that the guidelines of Regulatory
Guide 1.139 can be satisfied.”

In determining that the shutdown cooling function was non-safety-related, the
licensee’s DBD FOI 91-0293, Revision 1, stated, in part, that "NSP did not state
and the [NRC] staff did not require, either explicitly or implicitly, that the equipment
used for the RHR shutdown cooling mode of operation would be upgraded to a
safety related designation.” The FOI went on to make a distinction between a
design basis event and a licensing basis event, and noted that "there was no clear
causality between (non-accident) licensing basis event mitigation and safety related
equipment.” The FOI also recommended that the Q List Committee consider
changing the designation of certain RHR equipment from a safety-related status
based on the FOI's assessment.

The team acknowledged that ihe containment spray mode of RHR had not been
specifically relied upon to mitigate the consequences of an accident; however,
neglecting this operational mode was noted as being conservative. The team
questioned the licensee’s position that a system function was non-safety-related
because it was not specifically used in an accident analysis, even though the
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original design basis considered it a redundant function. In addition, although
drywell sprays were not contained in the BWR/4 Standard TS, suppression pool
sprays were included, but this inconsistency was not addressed by the licensee.
Only the favorable portion of standard TS was cited.

In addition, the team was concerned because the DBD FOI for shutdown cooling
appeared legalistic, did not focus on safety, and minimized the significance of
previous commitments to the NRC. Since the safety-related status had not yet
been changed within the QA Program, no regulatory action was warranted.
However, the inspectors considered the trend toward downgrading safety-related
equipment as an Inspection Followup Item (50-263/96009-15(DRS)) where the
inspectors would seek further guidance from NRR.

Additionally, although the licensee did not consider the DBDs to be QA documents,
the team identified one instance in a Power Rerate analysis where a DBD was
referenced as the onl's source of a specific value. Engineering Evaluation 41.1,
"Containment Inertin)1 System,” Revision 0, used the DBD for Primary Containment
as the source of the suppression pool drawdown value. While this example was
not considered significant, it illustrated a potential problem for misusing DBD
information during the design process. As of the end of the inspection, the licensee
had not written a condition report, or otherwise determined how to deal with this
issue.

c.  Conclusions

Although the piping, pumps and valves in the RHR system were still listed in the
QA Plan for components subject to Appendix B of 10 CFR Part 50, at the time of
the inspection, the team guestioned the licensee’s motives and bases for
"changing” QA classifications in the non-QA DbY.

E3.3 Review of Electrical Design Basis Documents
a. | ion

The inspectors reviewed selected electrical DBDs, calculations and associated
analyses, design assumptions, boundary conditions, and models with the electrical
distribution system in general and particularly the RHR electrical components. The
inspectors also examined functional requirements for the system and active
components during accident and abnormal conditions.

b. Observations and Findings

The inspectors noted that the licensee had produced a number of DBDs including,
fo: example, the RHR system, 125 Vdc power, 480 Vac power distribution and 4kV
power distribution. Additionally, there were DBDs for specialized areas such as
MOVs. These DBDs formed an archive for pertinent information including listings of
related modifications, calculations and other design drawings, criteria and
correspondence. O'erall this appeared to be a solid initiative; but, as discussed
above, the DBDs wre not to be considered as source documents.
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E3.4

E7

£7.1

The calculations reviewed were the most recent updates of worst case scenarios
for 125 Vdc station blackout (SBO) Load Profile Study (CA-91-012, Revision 2,
dated December 27, 1993), 250 VDC SBO Load Profile (CA91-046, Revision 2,
dated March 15, 1996, and Plant Voltage Study, 1R, LOCA Load, 2 CS Pumps
Starting (CA91-069, Revision 4, dated February 27, 1995). These recent
calculations appeared to have resolved some concerns, such as nonconservative
and undocumented assumptions that developed during the EDSFI and during the
licensee’s independent review of electrical power distribution systems.

Conclusions

The inspectors determined that the design basis for the those areas examined was
generally in accordance with the facility’s licensing commitments and regulatory
requirements. The inspectors concluded that these recent calculations appeared to
be well documented, but because of the complexity and multiple variables it was
difficult to determine if these worst bounding conditions contained only
unchallengeable assumptions.

inor Drawi inistration Probl ifi

During review of the RHR equipment environmental qualifications, the inspectors
attempted, without success, to locate in the technical library the EQ Part B
Environmental Specification files for various components. The licensee also could
not locate the files in the technical library and then found they had been removed
and discarded due to an inadvertent error by the clerical staff. The licensee
prepared Condition Report 96002679 dated November 20, 1996. In addition, the
inspectors identified minor drawing errors related to instrument numbers: these
were provided to the system engineer. Discrepancies were also identified between
control room, DBD, Operation Manual and surveillances regarding the names used
for the instrument panels.

Additionally, the inspectors identified that the RHR DBD contradicted USAR
Section 6.2.3 regarding bypassing the containment spray interlocks.

Quality Assurance Activities in Engineering
f Follow-on |

Throughout the inspection, discussions were held with the licensee regarding the
QA status of FOIs, especially in regard to the FOI being incorporated by reference
into a safety evaluation. In an internal memo Jdated January 16, 1997, the licensee
clarified the position of FOls in regard to their long-term retrievability. The memo
stated "FQI records are currently being handled and retained as QA records are
required to be maintained, i.e., storage, checkout process, auditing, long term
record retention, 2n.d retrievability.” A Quality Services observation, 1997021,
performed Januzry 20, 1997, stated "The auditor verified the procedures SGP-
02.07 and SGP-3.04 include requirements of ANSI N45.2.9 and concludes that
FOls are programrnatically maintained as QA lifetime records.” However, the
inspectors noted that neither of these documents actually stated that FOIs were
considered QA records.



E7.2 Review of Power Rerate Submittal

a.

Inspection Scope

The inspecters performed a cursory review of the licensee's application for
increasing the licensed power level to deterinine how some of the issues identified
during the inspection were handled in the application.

ot . | Findi

ions: Due to the error contained in calculation
CA-96-090, which appeared to result in an inadequate NPSH for the CS pumps
during long term operation, the inspectors reviewed the submittal in regard to NPSH
availability. The inspectors noted that the submittal stated that there was no
decrease in NPSH margin between available and required NPSH for the ECCS
pumps from current licensed power conditions to those at the proposed power
level. The submittal further stated that this was due to the increase in containment
pressure compensating for the increased head loss due to higher vapor pressures.
The inspectors were concerned about the origin of these statements, as CA-96-090
clearly indicated a decrease in available NPSH, even assuming credit for
containment overpressure.

During discussions with the licensee on this issue, the inspectors learned that the
submittal statement was based upon a calculation performed by the NSSS vendor
which compared the change in NPSH due to vapor pressure versus containment
pressure, ¢s these were the only variables in the NPSH ca'culation that the vendor
considered would be affected by the change. The inspectors reviewed portions of
the vendor calculation and agreed with the conclusions drawn from the
calculations. However, the inspectors noted that the calculations provided to the
inspectors as the governing NPSH calculations did not reflect the conclusions
reached in the vendor’s calculation and asked the licensee what steps were taken
to resolve the discrepancies. In resporse, the licensee informed the inspectors that
the calculation for the current licensed condition, EqQDE-34-0687, was no longer
valid, due to the change in pump configuraticii discussed in Section £1.8, and,
therefore, should not be compared to CA-96-090. Because of the changes '~
assumptions between EqDE-34-0687 and CA-96-090, along with the errors in
CA-96-090, the inspectors agreed that a direct comparison was not possible.

Foliowing the exit, the licensee provided the inspectors with a copy of a Quality
Services observation report, 1926420, "Monticello Rerate Project.” The inspectors
noted that the observation report, performed from November 5, 1996 through
January 10, 1997, asked several probing questions about the rerate program. In
item 12 of the observation report, the auditors observed "The Appendix R
Evaluation, Task 17.2, evaluates containment response following the fire event.
This evaluation includes an NPSH evaluation which states that the analysis shows
that while maximum suppression pool bulk temperature is higher due to rerate, the
containment pressures are al'so higher. The conclusion is that NPSH available
during the Appendix R event is higher at rerate conditions, but this conclusion is not
supported by calculation CA-96-080 for pDBA LOCA. Calculations should identify
required NPSH at expected pump operating conditions and demonstrate NPSH
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available at expected pool conditions. This may be significant, since the NPSH
margin for the Core Spray pump for DBA LOCA long term is quite smalil, only
0147 ft‘.

The response to the observation stated: "The arguments stated in the Appendix R
evaluation, Task 17.2, are valid. GE has a calculation in their associated project file
that should support this statement. NSP has not reviewed most GE calculations.
The results of the evaluation do show that NPSH available gains from containment
pressure increases more than offset NPSH vapor pressure losses from higher fluid
temperatures. As part of the ECCS suction strainer modification project, a
computer model that effectively evaluates the ECCS suction ring header and
calculates NPSH available has be developed by Duke Engineering for Monticello. A
rigorous determination of NPSH available for all the ECCS pumps is being made for
various accident scenarios at current and Rerate conditions. MNGP licensing basis
does use containment pressure in determining NPSH available.”

Although the focus of the auditors’ question was on the Appendix R event, the
inspectors discerned that the auditors considered CA-96-090 as the governing
NPSH calculation for rerate conditions. The inspectors acknowledged that the
vendor had performed an analysis comparing current and rerate NPSH conditions
due to vapor pressure and containment pressure changes; hiowever, it appeared
that the licensee could have done better in documenting what documents supported
the conclusion in the submittal that NPSH margin was not affected. In addition, as
discussed in Section E1.1, while the licensee considered that the Monticello
licensing basis allowed use of containment overpressure, it was not clear how
much credit the NRC had g-anted (i.e., if the licensee could increase the amount of
credit taken without penalty), based upon the statement in the bases to TS 3.7/4.7
(see Section E1.8). The inspectors discussed these conserns with the cognizant
individuals in NRR.

The licensee provided a discussion of the NPSH concern in a letter to the NRC
dated January 20, 1997. In this letter, the licensee reiterated that the vendor’'s
sensitivity study formed the basis for the statements in the submittal and noted
that the purpose of CA-96-090 was "to provide confirmatory information that the
ECCS pump NPSH available is greater than the ECCS pump NPSH required. . . ."
The licensee turther stated ". . .Specifically, if a comparison was made between the
results from the Monticello confirmatory Power Rerate NPSH calculation and a
1987 core spray pump NPSH calculation for current licensed conditions, then a
conclusion could be drawn that the proposed power level would have an adverse
effect on ECCS pump NPSH. However, compariscn of this information is not valid.
These two sets of calculations were performed based on differing input
assumptions: whereas, the GE analysis discussed in the power rerate submittal is
based upon consistent methodology to assess the ECCS NPSH at the current
licensed power and the proposed power rerate conditions.” The inspectors did not
disagree with the statements made by the licensee regarding the NPSH concerns.

Use of GOTHIC Computer Code: The inspectors were informed by licensee
personnel that the GOTHIC computer code was used to support the power rerate
HELB analyses. As discussed in Section E1.3, use of the GOTHIC code has not
been approved by NRC. The licensee’s position, as stated in the January 20, 1997,
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E8

E8.1

letter is "Regarding failure of the Monticello Power Rerate submittal to identify the
use of the GOTHIC computer code for the power rerate analysis of the effects of
High Energy Line Breaks (HELBs), it is our understanding that the use of this
computer code for this analysis is not specified in the regulations of the
Commission nor in the conditions of the Monticello Facility Operating License as
requiring NRC staff review or NRC staff approval prior to use. The GOTHIC
computer code is an industry developed code. The computer code was developed
under a quality assurance program which satisfies the criteria of 10 CFR 50,
Appendix B. Prior to use of the GOTHIC program at the Monticello plant, a
verification activity was performed to confirm that the GOTHIC computer code
provided results consistent with the previous code used for this type of analysis.
Monticello has used the GOTHIC computer code for the evaluation of temperature,
pressure and humidity profiles following postulated High Energy Line Breaks."

The letter goes on to state: "It is not evident to the Monticello staff that the use of
revised methods for this type of analysis is information material to NRC staff review
of these issues. . . . The review of the Monticello Power Rerate submittal is
ongoing. Should the NRC staff determine that additional information is material to
their review, then Monticello recognizes the need to be responsive to the
information needs of the statf and provide information as required to support the
NRC staff review."

Since the NRC had reviewed the computer codes used during the original HELB
analysis, the inspectors considered that staff would consider the use of a new
computer code relevant to their review. Therefore, the inspectors informed the
NRR staff of the licensee’s use of the GOTHIC computer code in the rerate HELB
analyses.

On-going Rerate Tasks: Ir addition to the above two concerns, the NRC inspectors
were also informed, by the licensee, that there were several tasks related to the
rerate project where all work was not complete. Two specific tasks were 1)
confirmation of assumptions used in a vendor task report, and 2) impact of RHR
motor efficiencies on the RHR room heatup analysis. In the January 20, 1997
letter, the licensee discussed these specific items and provided a list of other items
which were on-going. The inspectors had been concerned that the reviewers were
not aware that there were on-going tasks which had the potential, however small,
to affect the review of the submittal; however, discussion in the January 20 letter
resolved thai concern.

lusion
The inspectors concluded that the inspection efforts provided information which
would be useful for the NRR staff to be aware of during review of the licensee’s
power rerate submittal. The licensee provided additional information regarding
these issues in a January 20, 1997 letter.

Miscellaneous Engineering Issues

(Ciosed) Violation 50-263/96005-02: Inadequate test coritrols on core spray motor
testing. The inspectors reviewed the licensee’s response to the violation. The
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licensee commi‘ted to revising the administrative procedure for special tests to
address offsite testing being performed to address onsite issues. The licensee also
committed to provide training to the engineering staff regarding the requirements
for written procedures and acceptance criteria. The inspectors observed that the
actions taken would ensure that the particular violation of test controls would not
recur. This item is closed.

E8.2 (Open) Unresolved Item 50-263/96005-03: Justification for use of SRI 95-002 to
isolate cooling water to the core spray motors. As discussed in Section 04.1, the
licensee had committed to reevaluating the test results prior to isolating cooling
water to the core spray pump motors. As of the inspection, no official evaluation
had been performed and SRI 95-002 had not been revised. This item remains open.

E8.3 (Closed) Unresolved item $50-263/96005-04: The licensee reperformed the RHR
room heatup calculation. The new calculation, CA-96-113, "Temperature of RHR
Rooms During DBA LOCA," revised the input assumptions discussed in the
unresolved items and determined that the maximum room. temperature would be
approximately 141°F. The inspectors only reviewed the input parameters, such as
river temperature, service water flow to the coolers, and motor heat input. The
inspectors concluded that the concerns taised in Inspection Report 96005 were
resolved. This item is closed.

V. Management Meetings
X1 Exit Meeting Summary

On January 8, 1997, the inspectors presented the inspection results to the Plant Manager.
The licensee acknowledged the findings presented.

The inspectors asked the licensee whether any materials examined during the inspection
should be considered proprietary. No proprietary information was identified.
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PARTIAL LIST OF PERSONS CONTACTED
Northern States Power

T. Admundson, Director, Generation Quality Services
D. Antony, President, NSP Generation

K. Beadell, Director, Generation Organizational Support
B. Day, Training Manager

D. Fricke, Prairie Island

M. Hammer, General Superintendent Maintenance
W. Hill, Plant Manager

L. Nolan, General Superintendent Safety Assessment
M. Onnen, General Superintendent Operations

C. Schibonski, General Superintendent Engineering
W. Shamla, Manager Quality Services

E. Watzl, Vice President, NSP Generation

Wiscongin Electric

G. Maxfield

S. Patulski

L. 8. Nuclear Regulatory Commission

J. Hannon, NRR Project Director

T. J. Kim, NRR Project Manager

J. Lara, Resident Inspector

M. Ring, Chief, Lead Engineers Branch
A. M. Stone, Senior Resident Inspector
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QOpened

50-263/96009-01
50-263/96009-02
50-263/96009-03
50-263/96009-04
50-263/96009-05
50-263/96009-06

50-263/96009-07
50-263/96009-08

50-263/96009-09
50-263/96009-10
50-263/96009-11
50-263/96009-12
50-263/96009-13
50-263/96009-14
50-263/96009-15
Closed

50-263/96005-02
50-263/96005-04

Discussed

£0-263-96-05-03

ITEMS OPENED, CLOSED, AND DISCUSSED

IFI

VIO
VIO
URI
VIO
URI

URI
URI

VIO
VIO

EEI
VIO

VIO

VIO

IFi

VIO
URI

URI

TS don’t address e'ectric power requirements during conditions
other than power operation

First example of Design Control: Calculation not controlled
Second example of Design Control: Error in vapor pressure
Determination if any limit on credit for containment
overpressure

Third example of Design Control: nonverified &
nonconservative assumptions

Determination on acceptability of use of GOTHIC computer
code

Resolution of acceptability of MOV low voltage concerns

Resolution of 80 percent voltage starting analysis on RHR
motors

First example of 50.59: Cancelied modification
Second example of 50.59: Multiple USAR changes
Apparent violation of 50.59 involving a USQ

First example of Test Control: Incorrect area added to
surveillance

Fourth example of Design Control: Inadequate verification of
changes to calculation

Second example of Test Control: Procedure signed off before
acceptance criteria verified incorrect version of program used

Down-grading of RHR subsystems to non-safety related

Failure to have valid test procedure for offsite test
Non-conservative assumptions in RHR room heatup calculation

Conclusions of SRI 95-002 on cooling to core spray pump
motors
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LIST OF ACRONYMS USED

ASME American Society of Mechanical Engineers

CFR Code of Federal Regulations

CR Condition Report

cs Core Spray

DBD Design Basis Document

DC Design Change

ECCS Emergency Core Cooling System

EDG Emergency Diesel Generator

EEI Escalated Enforcement item (Apparent Violation)

EPRI Electric Power Research Institute

EOP Emergency Operating Procedure

EQ Environmental Qualification

FOI Follow-On Item

GDC General Design Criteria

GE General Electric

GL Generic Letter

GOTHIC Generation of Thermal-Hydraulic Information for Containments (computer
code)

GPM Gallons per Minute

HELB High Energy Line Break

HP Horsepower

HPCI High Pressure Coolant Injaction

IFI Inspection Followup Item

IST Inservice Testing

LBM/HR Pounds Mass per Hour

LPCI Low Pressure Coolant Injection

MOV Motor-Operated Valve

NPSH Net Positive Suction Head

NRC Nuclear Regulatory Commission

NRR Office of Nuclear Reactor Regulation

NSP Northern States Power

oC Operations Committee

PSIG Pounds per Square Inch (Gauge)

QA Quality Assurance

RELAP Reactor Excursion and Leak Analysis Program (computer code)

RG Regulatory Guide

RHR Residual Heat Rermnoval

RHRSW Residual Heat Removal Service Water

SER Satety Evaluation Report

SRI Safety Review Item

T8 Technical Specification

TSI Technical Specification Interpretation

URI Unresolved item

USAR Updated Safety Analysis Report

usQ Unreviewed Safety Question

Vio Violation

0] Work Order

WRA Work Request Authorizations
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PROCEDURES USED AND DOCUMENTS REVIEWED

CORRESPONDENCE

Ltr dtd 7/29/74 K. R. Goller, AEC, to Northern States Power (NSP), Report on Postulated
Pipe Failures Outside Containment

Ltr dtd 6/3/81 T. A. lappolito, NRC, to L. O. Mayer, NSP, "Environmental Qualification of
Safety- Related Electrical Equipment”

Ltr dtd 6/13/90 W. O. Long, NRC, to T. M. Parker, NSP, Corractior: of Original
Nonconforming High Energy Line Break Conditions and Closure of TAC 61788

Ltr dtd 7/13/93 A. Thadani, NRC, to G. L. Sozzi, General Electric (GE), "Use of SHEX

Computer Program and ANSI/ANS 5.1- 1979 Decay Heat Source Term for Containment
Long- Term Pressure and Temperature Analysis"

Ltr dtd 2/8/96 D. M. Crutchfield, NRC, te G. L. Sozzi, GE, "Staff Position Concerning
General Electric Boiling Water Reactor Extended Power Uprate Program (TAC M91680)"

Ltr 12/13/96 T. J. Kim to NSP, "Meeting with NSP to Discuss the Contents of the License
Amendment Request Supporting the Monticello Extended Power Uprate Program”

Memo dtd 2/15/91 C. Monteith, NSP, to W. Long, NRC, "Monticello Station Blackout
Submittal Questions/Answers," (Attached)

Memo dtd 12/17/92 R. C. Mitchell, GE to C. E. Rossi, NRC, "10 CFR Part 21 Evaluation,
RHR & Containment Cooling Heat Exchangers (Perfex)" (Attached)

Memo dtd 1/15/93 C. E. Rossi, NRC, to E. G. Greenman, NRC, "Heat Transfer Duties for
BWR Perfex Heat Exchangers" (Attached)

INSPECTION PROCEDURE

IP 93801 Safety System Functional Inspection, Rev 2

INSP. I RT

50-237/93024 NRC Special inspection of the Dresden Nuclear Station (EA 93-019),
4/20/93

50-249/93024 Notice of Violation and Proposed Imposition of Civil Penalty, 7/15/93
Response to Notice of Violation, 9/3/93

50-263/94004 NRC Routine Inspection Report and Notice of Violation, 7/5/94

Response to Notice of Violation, 8/5/94
NRC Integrated Inspection Report and Notice of Violation, 7/23/96
Response to Notice of Violation, 8/22/96

50-263/96005
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GENERIC COMMUNICATIONS

IE Bulletin 79- 01B Environmental Qualifica.ion of Safety Related Electrical
Equipment

Generic Letter 83-11 Licensee Qualification for Ferforming Safety Analysis in
support of Licensing Activities

NUREG 0588 interim Staff Position on Environmental Qualification of Safety
Related Electrical Equipment

NUREG-1433 Standard Technical Specifications, General Electric Plant,
BWR/4

Reg. Guide 1.1 Net Positive Suction Head for Emergency Core Cooling and
Containment Heat Removal System Pumps

Reg. Guide 1.157 Best Estimate Calculations of Emergency Core Cooling System
Performance

A Tl REPORT

Safety Evaluation by the Division of US Atomic Energy Commission in the Matter of NSP
MNGP Unit 1, Docket 50-263, 3/18/70

Safety Evaluation by the US Atomic Energy Commission for NSP MNGP Unit No 1, Full
Term Operating License, 2/5/73

Safety Evaluation for Full Term License Review Monticello Nuclear Plant Unit 1.
Supplement 1, 12/80

Issuance of Amendment 22 to the Facility Operating License, including Safety Evaluation,
2/2/84

issuance of Amendment 27 to the Facility Operating License, including Safety Evaluation,
10/31/84

Safety Evaluation of GE Topical Report NEDC-31336 "instrumentation Setpoint
Methodology," 2/9/93

Licensee Documents Reviewed During the Inspection

The following is a list of licensee documents reviewed during the inspection, including
documerits performed by others on the behalf of the licensee. Inclusion in this list does
not imply that the NRC reviewed and accepted the documents in their entirety, but, rather
that portions of the documents were evaluated as part of the overall inspection effort.

CALCULATIONS

CA-90-018 Determination of Acceptance Criteria for RHR Pump Surv Testing
CA-91-012 125VDC DBA Load Profile/Battery Sizing

CA-91-046 250 VDC SBO Load Study Profile

CA-91-068 Plant Voltage Study, 1RHR, LOCA Load, 2 CS pumps
CA-91-099 Load Study Operating Mctor and Load Database, Rev 6
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CA-92-036
CA-92-214
CA-92-221
CA-92-224
CA-93-056
CA-94-075
CA-94-106
CA-94-020
CA-95-005
CA-95-006

CA-95-007
CA-95-008
CA-95-022
CA-95-021
CA-95-028
CA-95-073
CA-95-089
CA-96-090
CA-96-113
CA-96-1€6
DRF T23-00731

£Q Central File

GE-NE-T230073I-1

EqDE-34-0687
MN.9308.005-02

NEDC-32513
NEDO- 30485

NEDO- 32418
NSE14-0481

V609.000.00001

0091.19601.0385.

00100
01-0910-1137

091-19407-C-3
0910-111-392

RHR Pump Room Temperature Analysis

RHR System Motor-operated Valve Functional Analysis, Rev 6

RHR System MOV Performance Analysis, Rev 3

Emergency Diesel Generator Loading, Rev 2

Suppression Pool Drawdown Calculation, Rev 0

Acceptability of As-found Condition on RHR Support TWH-173, Rev 0
Determination of Drywell High Pressure Instrument Setpoints
RHR/RHRSW Heat Exchanger Performance, Rev 2

Low Low Water Level ECCS Initiation

Instrument Setpoint Calculation, ECCS Low Pressure Pump Start
Permissive, PS-2-3-53A/B, Rev 0

Instrument Setpoint Calculation ECCS Low Pressure Valves
Permissive PS-2-3-52A, Revs 1 & 2

Instrument Setpoint Calculation, ECCS Low Pressure Valve
Permissive, PS-2-3-52B

Instrument Setpoint Calculations, RHR APR Interlock,
PS-10-105E/F/G/H

Instrument Setpoint Calculation, RHR APR Interlock,
PS-10-105A/B/C/D

Instrumenit Setpoint Calculation, Reactor High Pressure Shutdown
Cooling Isolation, PS-2-128A/8

Reactor Low Water Level Scram Setpoint

RHR Suction Path Head Loss, Rev 0

Evaluation of ECCS Net Positive Suction Head, Rev 0

Temperature of RHR Rooms During DBA LOCA, Rev 0

Drywell Flooding Evaluation for Post DBA LOCA

Monticello Power Rerate - Revised NPSH Calculations. (Proprietary)
4/16/96

Part B, "Environmental Specifications,” Rev 4, 9/13/91
Containment Response Evaluation Task 6.0, GE (Proprietary), 4/96
Monticello Nuclear Plant Core Spray System Operational Capability
Report, GE Calculation, 7/87 (draft revision attached)

Evaluation of Anchors and Penetrations on RHR Discharge Loop A for
Removal of Snubber SS-561, Rev 0

Suppression Pool Cooling and Water Hammer, GE

Monticello Design Basis Accident Containment Pressure and
Temperature Response for FSAR Update, GE, 12/83

Monticello Design Basis Accident Containment Pressure and
Temperature Response for USAR Update, GE, 12/94

RHR Evaluations for HPCI Failure or RHR Shutdown Cooling Faiiure,
GE, 4/81

Low Pressure Emergency "ore Cooling System (ECCS) Net Positive
Suction Head, Vectra, 1/97

Evaluation of Supports SR-625 & SR-626, Duke Engineering &
Services, 1/97

Monticello Nuclear Generating Plant Environmental Effects Due to
Pipe Rupture, Impell, Revs 0 (12/80) & 3(10/86)

GOTHIC Verification, Vectra, Rev 0, 12/21/94

Postulated Pipe Failure Outside Containment, Bechtel, 08/73
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CORRESPONDENCE
from NSP to the US AEC/NRC

Responses to AEC Questions on Monticello High Energy Line Breaks Outside of
Containment, 3/20/74

Resolution of Task A-31 RHR Shutdown Requirements, 10/15/80

Response to IE Bulletin 79- 01B, 10/31/80

Revised Schedule for Resolution of A-31 RHR Shutdown Requirements, 4/9/81
Resolution of Task A-31 RHR Shutdown Requirements, 5/12/81

Resolution of Task A-31 RHR Shutdown Requirements, 6/24/81

License Amendment Request - RHR Intertie Line Addition, 5/29/84

License Amendment Request - Containment Leakage Testing Technical Specifications,
5/1/86

Response to Generic Letter 96-01 “Testing of Safety-Related Logic Circuits”, 4/17/96
License Amendment Request - Supporting the Monticello Nuclear Generating Plant Power
Rerate Program, 7/26/96

Information Concerning Potential Violation of 10 CFR 50.9(a), 1/20/97

F r r r P

Supports SR- 625 and SR- 626, from Duke Engineering & Service, 12/18/96
Response to NSP Comments on Containment Response Evaluation (Task 6.0), from GE,
4/18/96

Ltr dtd 12/17/96 D. C. Pappone, GE, to S. J. Hammer, NSP
Internal Memoranda

QA Record Classification of Follow-On-items and Design Basis Documents, 1/16/97
Containment Long-Term Cooling Response - SSOP! Issue, 12/30/96

DESIGN BASIS DOCUMENTS (Proprietary Documents)

B.3.4 Residual Heat Removal System, Rev 2, 11/5/96
B.4.1 Primary Containment, Rev A

T.4  Environmental Qualification (EQ), Rev A, 12/17/93
T.6  High Energy Line Brzak Topics. Rev 0, 1/15/93
T.8 Internal Flooding, Rev 1, 5/25/95

T.13 Regulatory Guide 1.97, Rev A, 1/25/95

DESIGN CHANGES AND ALTERATIONS

Alterations
94A005 ITT Barton 288/289A Part # Cross Reference
94A008 Insulator Materials for Egs Quick Disconnect (QDC) Electrical Connector

94A014 RHREW CV-1729 and CV-1729 Parts Change




94A028 Rosemount Transmitter Model Number Change for CGCS Gas Flow and
Pressure

94A029 Barton Model 580 Series Lens Replacement

94A052 ECCS Valve Upgrades

94A033 RHR Motor Replacement

Design Changes
85M042 RHR System Pressure Upgrade Modification
892021 Effective Loss of 125 VDC on ECCS

92Q735 Rotork Replacement Modification
93Q200 RHR Motor Replacement

DRAWINGS
nd Si -li in

NE-36404-4  ACB-152-504 11 RHR motor, Rev V

NE-36404-4A ACc 152-604 12 RHR motor, Rev AA

NE-36404-4B ACB-152-503 13 RHR motor

NE-36404-4C ACB-152-603 14 RHR motor, Rev Z

NX-7823-4 729E856 Elementary Diagram Primary Containment Isolation
System, Sheets 6-10

NX-7826-2 718E971 PL  Fuel Pool Cooling and Cleanup, Sheets 1-4

NX-7831-1 718E985 PL  Nuclear Boiler

NX-7831-6 718E987 PL  Nuclear Boiler Vessel Instrumentation, Sheets 1-5

NX-7831-23  729E203 Functional Control Diagram, Recirculation Flow Control
System, Sheets 1-3

NX-7831-58  730E834 Functional Control Diagram, Nuclear Boiler System,
Sheets 1-2

NX-7905-1 729E194 Residua! Heat Removal, Sheet 1

NX-7905-2 729E194 PL  Residual Heat Removal, Sheets 1-8

NX-7905-4 729E510 Process Diagram, Residual Heat Removal System,
Sheet 1

NX-7005-6 729E587 Functional Contro! Diagrams, RHR System, Sheets 1-3

NX-7905-46 730E287 Elementary Diagrams, Residual Heat Removal System,
Sheets 1-20

Isometrics for the RHR System Piping

NF-36372 Piping below 935’, Rev M

NF-36504 Piping below 962’, Rev G

NF-36505 Piping below 985, Rev J

NF-36506 Piping below 1001’, Rev C

NF-36507 Piping below 1027’

NF-36513 Piping below 948, Rev L

NF-74551 A DW Injection & SDC Line, Rev G

NF-74552 B RHR Return Loop, Rev G

NF-97027 A Intertie Line, Rev A
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NL-96841-2 RHR Pump Discharge, Rev A
NL-96842-1 RHR Pump Discharge, Rev A
NX-13142-17 Loop Line Drawing, Rev E
NX-13142-18 Loop Line Drawing, Rev L
NX-13142-20 A Head Spray Isometric, Rev H
NX-13142-31 A Minimum Flow Line Drawing, Rev J
NX-13142-37 A LPC! & Containment Spray Drawing
NX-13142-37-1 RHR/Drywell Cont Spray, X-398B Loop A, Rev A
NX-13142-49 A SDC Suction Drawing, Rev K
NX-13142-51 B Minimum Flow Line Drawing, Rev L
NX-13142-62 A Fue! Pool Connection, Rev A
NX-13142-67 Reactor Water RHR Isometric,Rev D

P&IDs

M-112 NH-36664  Residual Heat Removal Service Water and Emergency Water
Service Systems, Rev AY

M-115 NH-36241  Nuclear Boiler, Rev AQ

M-116 NH-36242  Nuclear Boiler Vessel Instrumentation, Rev AP

M-117 NH-36243 Recirculation Loops, Rev AK

M-120 NH-36246 Residual Heat Removal System, Sheet 1, Rev BB

M-121 NH-36247  Residual Heat Pemoval System, Sheet 2, Rev BB

M-135 NH-36256  Fue! Pool Cooling System, Rev Z

M-811 NH-36665  Service Water System and Make-up Intake Structure, Rev BP

IP T DRAWI
NX-7833-5 RHR Pump Motor (12, 14, and Spare RHR Motors) Outline Drawing,
Rev B

NX-7905-73 11 RHR Pump Motor Outline Drawing

NX-7905-74 13 RHR Pump Motor Outline Drawing, Rev B

NX-7905-11 AO-10-46a,b Cross-Sectional, Rev C

NX-8291-6 Vent Insert Assembly, Rev 1

NX-8291-16 Drywell Vent Jet Deflectors, Rev 2

NX-8291-24 Vent Pipe Header Intersection, Rev A

NX-8291-34 Suppression Chamber Vent Header Assembly, Rev E

NX-9231-2 20086,2007 Cross-Sectional!, Rev E

NX-9231-3 RHR-2 Cross-Sectional,Rev F

NX-9231-5 2008,2009 Wiring Diagram, Rev C

NX-9231-12 2008,2009 Cross-Sectional, Rev G

NX-9231-17 2032,2407 Cross-Sectional, Rev E

NX-9237-20 RHR 1-1,1-2,1-3,1-4 Cross-Sectionals

NX-9231-21 RHR 1-1,1-2,1-3,1-4 Cross-Sectionals

NX-9231-24 RHR 4-1,4-2,5-1,5-2, 7 Cross-sectionals, Rev B

NX-9231-22 2010,2011 Cross-Sectional, Rev C

NX-9231-27 2033 Cross-Sectional, Rev B

NX-9231-35 RHR 8-1,8-2 Cross-Sectionals
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NX-8231-37-2

2002,2003 Cross-Sectional

NX-9231-41 1988,1989 Cross-Sectional, Rev C
NX-9235 Valve Cross-Sectionals
NX-9548-10 1986,1987 Cross-Sectional, Rev A
NX-16836-1 Flow Element 4113-Reactor Feedpump Seal Supply and FE-10-121A-D
RHR System
NX-16921-1 RHRSW Motor Cooling Water Safety and Relief Valves (Farris Relief
Valves RV-2025, RV-1991, RV-1992, RV-1993 and RV-1994)
NX-21345-1 RHR 6-1,6-2 Cross-Sectionals, Rev C
NX-21345-2 4085,4086 with Actuator, Rev D
NX-32433 2407 with Actuator
1 ICATI
21A0100 GE Electric Motor Design Specification, Rev 0
21A1045 GE General Requirement Specification for Testable Check Valves, Rev 0
21A1045AD GE RHR Testable Check Vaive Specification Data Sheet, Rev 1
21A1036 GE Standard Requirements for RHR Heat Exchanger, Rev 0
221A1036AB GE RHR Heat Exchanger Purchase Specifications Data Sheets, Rev 4
21A1272AC GE Fiow Eiement Purchase Specification Data Sheets, Revs 0 & 1
21A1272AX GE Flow Element Purchase Specification Data Sheets, Rev 1
21A5790 GE General Requirements of RHR Pump, Rev 0
21A5813 GE RHR Pump, Purchase Specifications - Data Sheet, Rev 7
257HA423 GE Residual Heat Removal System Design Specifications, Rev 0
257HA423AE GE Residual Heat Removal System Data Sheet Design Specification, Rev 5
5828-E-27 Bechtel Specification Valve Motor Operators, Rev 3
5828-M-53 Bechtel Purchase Order/Requisition Nuclear Cast Carbon Steel Valves
5828-M-54 Bechtel Specification, Nuclear Cast Carbon Steel Valves
5828-M-57 Bechtel Specification, Nuclear Cast Carbon Steel Valves
EOLLOW ON ITEMS
91-02956 RHR Bypass Valve Accumulator Tank Sizing
92-0032 RHR System Design/Analysis Inconsistency

92-0064 Reduced Voltage Effects on Motor Starting
92-0153 Revised NPSH Calculation (DRF T23-00731), 12/8/96
94-0012 Pipe Breaks at RHR, CS and SBLC Containment Penetrations, 2/15/94

MISCELLANEQUS

CHAMPS listing of RHR Component ID's vs Component Description

Chart Recorder

FLR-6-96 dated April 10/11, 1996

Computer Master List printouts for the following instrumentation:

FI-7189,

FI-7188, LIS-2-3-672A/B/C/D, LT-2-3-72 A/B, PS-2-3-53A/B,

PS-2-3-52A/B, PS-2-128A/B, PS-10-101A/B/C/D, PS-10-105A/B/C/D/E/F/G/H
Coirputer Printouts for River Water Temperatures for years 1993 thru 1995
Maintenance Performance Indicators
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QPERATING EXPERIENCE ASSESSMENTS

MSCP 21-95-003
MSCP 21-95-004

SIL 375 Fower Supply for Discharge Line Fill System on BWR 4/5/6 ECCS and
RCIC System
PREOPERATIONAL TESTS
01-17-70 Pre Operational Test Procedure A-8 Residual Heat Removal
08-22-70 RHR Pre-op Test Report
09-10-70 Residual Heat Removal Pre-op A-8 - Amendment |l
09-10-70 Pre-operational Test Procedure A-8 Resioual Heat Removal
06-30-72 Summary Report for Pre-operational Tests and Startup Test Results
PROCEDURES
[ r
4AWI-01.01.01 Administrative Controls Program, Rev 4
4AWI-04.05.01 General ‘Work Controls, Rev 10
4AWI-04.05.02 Requesting Work and Work Order preparation, Rev 11
4AWI-04.05.03 WO Review, Rev 10
4AWI-04.05.04 Conduct of Maintenance, Alterations and Design Changes, Rev 8
4AWI-04.05.05 WO Closeout and Disposition, Rev 7
4AWI-05.06.01 Safety Review Item, Rev 4
4AWI-C6.01.05 Alterations Process, Rev 5
4AWI-09.04.01 Inservice Testing Program Implementation, Rev 4
N1AWI-05.1.12 Piant Design Change Review Package Preparation, Review and Approval
Form 3629, Rev 5
EWI-09.04.01  In<ervice Testing Program, Rev 3
MWI-3.M.2.01  4C Electrical Load Study
n rt Pr r
SGP-02 Design Basis Document Procedures
SGP-02.01 Preparation of Design Basis Documents
SGP-02.02 Evaluation of Source Documents in Generating Design Basis Documents
SGP-02.03 System Design Basis Documents Writers Guide
SGP-02.04 Topic Design Basis Documents Writers Guide
SGP-02.06 Structure Design Basis Documents Writers Guide
SGP-02.07 Identification, Validation, Tracking, and Evaluation of Configuration
Management Follow-on Items and Resulting Corrective Actions
SGP-C2.08 Design Basis Document Verification
SGP-02.09 System Information Document Writers Guide

Perfex Heat Exchanger Containment Cooling, Part 21 Notice (GE)
Unanalyzed Water Hammer Loads, Part 21 Notification from General
Electric (SC95-01)
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Design Procedures

MOV-00 MOV Introduction, References, and Definitions, Rev 0
MOV-01 MOV Program Document

MOV-02 MOV Engineering Standards

NAP1.001A Policy and Procedure Directive, Rev 15
NAP3.006T Monticello Methodology Change, Rev 2

E R WD R

C.5-1100 Rev 4, C.5-1200 Rev 5, C 5-1205 Rev 2, C.5-1300 Rev 4, C.5-1400 Rev 4,
C.5-2003 Rev 5, C.5-2004 Rev 5,0 2006 Rev 5, C.5-2007 Rev 7, C.5-3403 Rev 0
Maintenance Procedures

4018PM Spare ECCS Motors (Electrical Inspection), Rev 7

4019PM Spare ECCS Motors (Mechanical Inspection), Rev 4

40440CD RHR Loop A Leak Rate Test, Rev 5

40450CD RHR Loop B Leak Rate Test, Rev §

4180PM RHR Pump, Rev 2

4181-1PM 11 RHR Pump Motor, Rev 3

4181-2FM 12 RHR Pump Motor, Rev 4

4181-3PM 12 RHR Pump Motor, Rev 4

4181-4PM 14 RHR Pump Motor, Rev 4

4181-10CD 11 RHR Pump Motor, Rev 1

4181-20CD 12 RHR Pump Motor, Rev 1

4181-30CD 13 RHR Pump Motor, Rev 1

4181-40CD 14 RHR Pump Motor, Rev 1

4182PM RHR System, Rev 6

4229-20CD RHR-2-2 AND RHR-2-4 Pump Discharge Check Valves, Rev 0
4229-2PM RHR B Pump Discharge Check Valve, Rev 0

4821-1PM RHR System A Electrical Maintenance, Rev 1

4821-2PM RHR System B Electrical Maintenance, Rev 1

4821-10CD RHR System A Electrical Maintenance, Rev 3

4821-20CD RHR System B Electrical Maintenance, Rev 2

4862PM Shutdown Cooling Isol Valve Electrical Maintenance, Rev 2
48620C Shutdown Cooling Isol Valve Electrical Maintenance, Rev 1
4863PM Head Spray Valve Electrical Maintenance, Rev 1

48630CD Head Spray Valve Electrical Maintenance, Rev 1

4906PM Air Supply Chack Valves, Rev 2

4916-110CD Lubrication; SW & SE Rx Bldg Equipment Rooms, Rev 2
4916-11PM Lubrication; SW & SE Rx Bldg Equipment Rooms, Rev 8
4916-20PM Lubrication - Miscellaneous, Rev 9

4920-40CD Replacement of SV-1994 (11 RHR Pump Minimum Flow), Rev 2
4920-50CD Replacement of SV-1995 (12 RHR Pump Minimum Flow). Rev 2
4920-60CD Replacement of SV-1996 (13 RHR Pump Minimum Flow), Rev 2
4920-70CD Replacement of SV-1997 (14 RHR Pump Minimum Flow)

7110 RHR System Instrument Maintenance Procedure, Rev 13

51



Operations Manual

B.3.4
B.3.4-01
B.3.4-02
B.3.4-03
B.3.4-04
B.3.4-05
B.3.4-05.D0

B.3.4-05.E
B.3.4-05.F

B.3.4-05.G

B.3.4-05.H

B.3.4-06
B.4.1

C4-b34A
C-4.D

R

C.6-003-A-03
C.6-003-a-04
C.6-003-a-05
C.6-003-a-10
C.5-003-a-11

C.6-003-a-12
C.6-003-a-18
C.6-003-a-19
C.6-003-a-20
C.6-003-a-25
C.6-003-a-26
C.6-003-a-34
C.6-003-a-41

C.6-003-a-42

Residual Heat Removal System

Function and General Description of RHR System, Rev 1, 4/11/89
Description of Equipment (RHR System), Rev 8, 10/29/96
instrumentation and Controls (RHR System), Rev 5, 10/18/94
References (RHR System), Rev 7, 11/7/96

System Operation (RHR System), Rev 10, 11/14/96

Startup Procedures

Shutdown Cooling Mode - Loop A

Shutdown Cooling Mode - Loop B

Torus Cooling Mode

Operating Procedures

Shutdown Procedures

Shutdown Cooling Mode

Torus Cooling Mode

Special Procedures

Venting RHR System Discharge Piping - Normal Operation
Venting RHR System Discharge Piping-With S/D Cooling in Service
RHR to Radwaste - Normal Mode

RHR to Radwaste Mode with Skuigown Cooling in Service
Emergency Fuel Pool Cooling

RHR System Flushing

Abnormal Procedures

Placing Torus Cooling in Service After a LPCI Initiation

RHR Service Condensate Pressurizing Station(s) Out of Service
RHR Heat Exchanger Tube Leak

Figures (RHR System), Rev 1, 10/6/92

Primary Containment

Section 02.01, Revision 4

Section 03, Revision 2

Loss of Normal Shutdown Cooling

Shutdown Using Emergency Systems

n r

RHR 1/1l Discharge Shutdown Headers on High Pressure, Rev 3

Containment Spray Pump Manual Override, Rev 3
Containment Spray Flow Low, Rev 2

RHR Hx A Tube/shell Low Differential Pressure, Rev 4
RHR Hx A or B High Cooling Water Temperature, Rev 3
RHR Hx A or B Discharge Water High Temperature, Rev 3
RHR Water A High Conductivity, Rev 2

RHR Pump 11 High Seal Leakage, Rev 2

RHR Pump 13 High Seal Leakage, Rev 2

Auto Blowdown Timer Activated, Rev 0

RHR | Valves Motor Overload (OL), Rev 2

RHR | Injection Valves Motor OL, Rev 2

AC Interlock, Rev 2

RHR Pump 11 Lockout, Rev 2
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C.6-003-2-43
C.6-003-a-50
C.6-003-a-51
C.6-003-a-56
C.6-003-b-01
C.6-003-b-04
C.6-003-b-06
C.6-003-b-12
C.6-003-b-19
C.6-003-b-20
C.6-003-b-27
C.6-003-b-28
C.6-003-b-35
C.6-003-b-36
C.6-003-b-43
C.6-003-b-44
C.6-003-b-45
C.6-003-b-50
C.6-003-b-54
C.6-003-b-56

rvei

0103
0104
0255-04-1A-1

0255-04-1A-2
0255-04-1A-3
0255-04-1A-4

0255-04-1A-40CD

0255-04-1A-5

0255-04-1A-50CD

0255-04-1B-1
0255-04-1B-2

0255-04-11AOCD

0255-04-11B-1
0255-04-11B-2
0255-04-11B-3
0302

0391
0392

0419-6

RHR Pump 13 Lockout, Rev 2

RHR Pump 11 OL/Manual Override, Rev 3
RHR Pump 13 OL/Manual Override, Rev 3
RHR Pmp 11/13 No Suction Auto Trip, Rev 2
RHR Pmp 12/14 No Suction Auto Trip, Rev 2
RHR Pump 12 Lockout, Rev 2

RHR Test, Rev 2

RHR Pump 12 OL/Manual Override, Rev 3
RHR Hx B Tube/Shell Low Di/ferential Pressure, Rev 4
RHR Pump 12 High Seal Lea: uge, Rev 1

RHR Water B High Conductivity, Rev 2

RHR Pump 14 Lockout, Rev 2

RHR Il Valves Motor OL, Rev 2

RHR Pump 14 OL/Manual Override, Rev 3
RHR Il Injection Valves Motor OL, Rev 2

RHR Pump 14 High Seal Leakage, Rev 2

RHR High Reactor Pressure, Rev 2

RHR Logic Bus Monitor, Rev 2

Containment Spray Permissive, Rev 1

High Area Temperature Steam Leak, Rev 2

I

LPCI System Simulated Auto Actuation
Drywell Spray Headers and Nozzles Air Test, Rev 1

RHR Pump and Valve Tests, Revs 39 & 40 (completed tests dated
12/20/95, 3/21/96, 5/10/96, 6 22/96 & 9/21/96)

RHR System Cold Shutdown Vaive Operability Test, Rev 12

RHR Valve Position Indication Check, Rev 6

RHR Loop A Minimum Flow Check Valve RHR-8-1 Onerability Test,
Rev 3

RHR Loop A Minimum Flow Line Check Valve Ope ability Test, Rev 1

RHR Loop B Minimum Flow Line Check Valve RHF.-8-2 Operability
Test, Rev 3

RHR Loop B Minimum Flow Line Check Valve Operability Test, Rev 0
A RHR System Relief Valve Set Point and Leak Checks, Rev 16

B RHR System Relief Valve Set Point and Leak Checks, Rev 16

RHR Prassure Test, Shutdown Cooling Suction

RHR Loop A Functional Test

RHR System Pressure Test Loop B Functional Test

RHR Shutdown Cooling Suction Functional Test, Rev O

Safeguard Bus Degraded Voltage Protection-Relay Unit Calibration,
Rev 12

Shutdown Cooling Supply Isolation Interlock Instrument Test, Rev 3

Shutdown Cooling Supply - Isolation Interlock Instrument Calibration
Procedure (See 0391), Rev 3

ASDS RHR Torus Cooling, RHR Service Water and Emergency
Service Water Functional Test, Rev 4
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1136

12021
1202-2
1339
1376
1381
2120
21564-12
8018
8018-1 & 20CD
8192
8716
8772

8776
8781

8815
8842
8872

PUMP CURVES

RHR Heat Exchanger Efficiency Test, Revs 11, 12, 14 & 15
(compieted tests dated 4/16/92, 5/17/93, 3/16/94 & 3/23/95)
RHR Loop A System Leakage Test, Rev 3

System Leakage Check Procedure B RHR System, Rev 8

ECCS Pump Motor Cooling Flush

RHR and Core Spray Pump Motors Oil Sampling, Rev 1

RHR System Cross-tie Flow Verification, Rev 39

Plant Prestart Checklist - RHR System

RHR System Prestart Valve Checkiist

Procedure for RHR Heat Exchanger Inspection

RHR Heat Exchanger

RHR Intertie Flush, Rev 0

Special Procedure for Testing 12 RHR Hx Leak Tightness, Rev 0

Special Procedure for Freeze Sealing RHR Pump 11 Minimum Flow
Line, Rev O

Determine RHR System Pipeline Assistance Curve, Rev 0

Cbtain Data to Check Calibration of RHR Flow Nozzles FE-10-110B
and FE-10-108B, Rev 0

Procedure for Draining the Reactor, Rev 0
RHR System Layup, Rev 0
Shutdown Cooling from Qutside the Control Room

NX-7905-51 Rev A Pump Curve Pump No. 270427
NX-7905-52 Rev A Pump Statistics Pump No. 270427
NX-7905-53 Rev A Pump Curve Pump No. 270428
NX-7905-54 Rev A Pump Statistics Pump No. 270428
NX-7905-55 Rev A Pump Curve Pump No. 270429
NX-7905-56 Rev A Pump Statistics Pump No. 270429

NX-7905-57

Induction Motor Speed Torque Current Curves - 600 Hp Motors

NX-7905-58 Rev A Pump Statistics Pump No. 270430
NX-7905-59 Rev A Pump Curve Pump No. 270430

QUALITY VERIFICATION ACTIVITIES
Audits, Observations, and Surveillances

AG 94-04-12
AG 94-16-10
AG 94-23-0UT
AG 95-10-12
AG 95-22-13
OR-1996162
OR-1996420
OR-1997C21

Monticello Modifications Audit Report

Monticello Maintenance Work Control Audit Report

Monticello Outage Work Activities Audit Report

NRC GLB7-002 Seismic Qualification Audit Report

Monticello Inservice Testing (IST) Audit Report

Monticello Isolation and Restoration Process Observation Report
Monticello Rerate Project Observation Report

Review of FOI Record Storage
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SR-M0-94-036 Shutdown Cooling Supply #0391 Surveillance Report
SR-MO-94-084 RHR Sarvice Water System Surveillance Report
SR-M0O-95-002 RHR Modification #88 M019 Surveillance Report

Condition R

92000038 Inoperable Strut in B RHR Room

94000089 Contrary to Procedure, with the A RHR Loop in SDC Mode, the RHR to
Radwaste Valves, 2032 & 2407, Were Opened

94000115  #12 RHR Pump Breaker, 152-604, Would Not Rack In

894000123 Flow Indicator FI-10-139A, RHR Loop A Injection Flow, Did Not Meet 1%
Acceptance Criteria for as Left Settings

94000124 Flow Switch FS-10-121D, RHR Pump 14 Minimum Flow Control, Did Not
Meet Established Criteria for as Found Settings

94000137 MO-2032 Torque Switch Failure

94000209  Equipmant Misalignment during RHR Intertie Line Flushing Using Special
Procedure 8192

94000312 During VOTES Testing of 2023, and After the Valve Had New Rotork
Installed, the Valve Opened into the Backseat

94001549 Shutdown Cooling Started with Torus Valve Open

95000132 DPIS 10-92B RHR Hx Tube/Sheli DP Alarm out of Tolerance

95000135 No Receipt Inspection of RHR Motor

95001213 RHR Pump #11 SW Inlet Valve SW-110-1 Handwheel off

96000110 During RHR Instrument PM 7070, DPIS-1954 Was Found out of “As Found”
Low (3.35 AF vs. 3.5 psi Lower Acceptance Limit)

96000003 Sandy Grit Found on Valve Stem of MO-2009

96000840 K-10A RHR Aux Air Compressor-A Pressure Indicator Is Located on Same
Sensing Line as PS-7192. Not on P&ID(M-121)

96001020 DPIS 2-129B & D Mounting Hardware Installation

96001025 “A” RHR Room Contamination Events

96001053 Testing of RHRSW Aux Compressors K-10a & B Using Questionable Gauges

96001381 #14 RHR Motor 4" Sealtite Siiced on Outer Jacket

96001605 “A” RHR Room Cleanup/Decon

96001628 RHR #14 Pump Seal Failure

96002251 Computer Points for A and B Condur *ivity Sometimes Read Low by a Factor
of 10

96002287 RHR Hx Sample Line Isolation at 985’ Sample Station

960C2471 Transcription Errors in Summary Table in Calculation CA-92-214, RHR
System Motor-Operated Valve Fun~tional Analysis

96002679 Missing Sections of EQ Central File

96002956 Failure to Satisfy Acceptance Criteria tor 12 Core Spray Pump Motor Cooling
Coil in Test 1339 on 12/17/96

97000083 RHR Min Flow Line Supports SR-625 and SR-626 Misalignment

Qperations Committee (OC) Meeting Minutes
2019(3/14/96) - 2046(9/12/96) with exception of 2022 and 2043
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Saf Audit C ittee(SAC) Meeting Mi
Meeting #96-01(4/24/96)- 96- 03 (10/14/96)

SAFETY REVIEW ITEMS

91-020 Resolution of 1991 High Energy Line Break Issues

92-030 DBA- LOCA Containment Response/ USAR DG Loading Table, Rev 0

95-002 Justification for Operating ECCS Pump Motors with Less than the
Manufacturer’s Recommended Flowrate to the Thrust Bearing Oil Cooler,
Rev O

95-008 Deletion of Equipment from App A of C erational Quality Program, Q-List

96-016 1996 FOI Identified USAR Changes, R 0, Addendum 4

96-031 High Energy Line Break(HELB) Assessment of “A” RHR Room with Barrier
HELB-2 Removed, Rev 0

96-241 FO! Related USAR Changes for 1995
PECIFI

Technical Specification 3.5/4.5, Item C “Containment Spray/ Cooling System”
Technical Specification Bases for 3.5/4.5

Technical Specification Bases for 3.7

Technical Specification Interpretation Manual, Rev 20

TRAINING

G | Mai Teaini

M7303L-012 RHR System - Plant Orientation, Rev 2
i ripti

MB8306L-007 Snubber Changeout, Rev 3

R8314A-020 Motor Operated Valve Actuators, Rev 0
R8351A-100 Limitorque Actuators Modei SMB 00-000, Rev 0

Electrical Maintenance Task Descriptions/Lesson Plans

M8306L-054 VOTES, Rev 1
R7304A-175 Torque Valve Wiring, Rev 0

ialist Traini
M8000 1&CS Site On-the-Job (0JT) Guide, Rev 1
R8O12L Qutline tor Electronic Instrumentation, Rev 3
R8008L Outline for Basic Instrumentation, Rev 2

MBO30L-001 Instrument & Control Overview, Rev 1
MBO30L-002 dP Instrumentation Applications, Rev 2
MBO30L-003 Final Control Elements, Rev 1
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MB031L-006 Emergency Core Cooling Systems Initiation, Rev 1

0  Teaioin | I
Lesson Plan M-8107L-023 RHR System, Rev 7
Lesson Plan M-9118L-005 Operating Experience Session 1, Rev 7

Simulator Lesson Plan M-9120S-015 Plant Shutdown Exercise Guide, Rev 4

Simulator Lesson Plan M-8420S-001 Loss of All RHR Shutdown Cooling, Rev 2

Simulator Lesson Plan M-9420S-002 RHR System Failure: Loss of Vessel Inventory
S/D Cooling, Rev 2

Simulator Lesson Plan M-9420S-003 RHR Service Water Pump Trip, Rev 2

Training Task/Job Perf M

Task Performance Measures Control Room Operator RHR Related OJT Tasks (On
Job Training Tasks) 10-23-96

JPM B.3.4-001 RHR to Radwaste, Rev 0

JPM B.3.4-002 Torus Cooling, Rev 0

JPM B.3.4-003 AHR Operability, Rev 1

JPM B.3.4-004 Torus Cooling, Rev 0

JPM B.3.4-005 Shutdown Cooling, Rev O

JPM B.3.4-006 Shutdown Cooling, Rev 0

JPM B.3.4-007 Shutdown Cooling, Rev 0

JPM B.8.1.3-001  Manual Control of RHRSW CV-1729, Rev 1

JPM C.4-C-001 ASDS Panel Torus Cooling, Rev 1

JPM C.5-3203-002 Use of Alternate Injection for RPV Makeup, Rev 1
JPM C.5-3207-001 Defeat of LPCI Injection Valve Five Minute Timer, Rev 0

\IPDATED SAFETY ANALYSIS

Section § Containment Systems, Revs 0, 1, 2, 13, & 14
Section 6.2 Emergency Core Cooling System

Section 7 Plant I1&C Systems

Section 8 Vital Power??, Revs 0, 12, 13, & 14

Section 14 Accident Analyses

Appendix E, Section E.2.7 "Engineered Safety Features," Rev 13

VENDOR MANUALS

NX-7805-9 RHR Pump Motor Technical Manual (11, 12, 14, and Spare RHR Motors)
NX-7905-18 RHR Pump, 12x14x14-1/2 CVDS, Instruction Manual

NX-7905-32 RHR Heat Exchanger Instruction Manual

NX-7905-37 RHR Testable Check Valve Technical Manual

NX-7905-62 GEK 9534 Residual Heat Removal Instruction Manual

NX-7905-63 GEK 27823 Residual Heat Removal System Maintenance Instructions
NX-17066 Velan Forged Steel Manual Gate, Globe & Check Valves Technical Manual
NX-17099 13 RHR Pump Motor Technical Manual
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NX-17151

Valtek Control Valves RHR-69-1, RHR-69-2 Technical Manual

NX-17066 Velan Forged Steel Manual Gate, Globe & Check Valves Technical Manual

WORK ORDERS

9490254 Replace Actuator on M0O-2021

9490257 Perform Wiring Change & Replace Heatar Element

9490300 Swap Motor Feeder Cables Between MO 2003 & MO-2009

9490364 Preoperational Test of MO-2003 & M0-2009

9403382 Rmv #11 RHR Pump Motor & Install Spare Motor

9403988 Setup & Perform VOTES DP test on MO-2002

9404031 Perform PM’s 4900-2, VOTES on M0O-2002

9404037 Perform PM’'s 4900-2. VOTES on M0O-2010

9404381 Replace Bonnet Gasket/Clean/Refurbish & Measure AQ-10-46B

9405265 Adjust Packing on MO-2014, RHR A Outboard Inj

9405277 Adjust Packing MO-2020 A RHR Otbd DW Spray Isol

9405294 Repack MO-2020 RHR A Outboard DW Spray

9405417 Remove/Reinstall Actuator, Disassemble/Reassemble, Inspect, Valve
MO-2023

9405483 Remove Limit Switch Cover and Inspect/Tighten/Lock

9405484 Clean Line from A RHR Heat Exchanger Drain Trough

9405486 Replace Limit Microswitch for MO-2008 “A” RHR Torus

9405504 Investigate/Repair MO-2032 (RHR Discharge to Waste)-Valve Failed

9405990 Investigate/Repair RHR M0-2002, A Heat Exchanger Bypass Valve

9450092 Replace Fuse 18 in Panel C-292 (Control Power for 12 RHR)

9500023 Inspect Switches/mounting Screws on M0O-2032 (RHR)

9500146 Perform Pressure Test on Cooling Coil & Evaluate, Pump 13

9500128 Inspect/Repair/Replace Switches & Mounting Screws RHR MO- 2032

9501023 Leaky Valve Stem on MO- 1986

9501089 Repair Isolation Valve for PS-10-118

9501338 Perform PM 4900-2 on MO- 1986

9501339 Perform PM 4900-2 on MO- 1987

9501340 Perform PM 4900-2 on MO- 1988

9501341 Perform PM 4900-2 on MO- 1989

9501342 Perform PM 4900-2 on MO- 2002

9501343 Perform PM 4900-2 on MO- 2003

9501344 Perform PM 4900-2 on MO- 2008

9501345 Perform PM 4900-2 on MO- 2010

9501346 Perform PM 4900-2 on MO- 2011

9501348 Perform PM 4900-1 on MO- 2012

9501349 Perform PM 4900-1 on MO- 2013

9501350 Perform PM 4900-1 on MO- 2014

9501351 Perform PM 4900-1 on MO- 2015

9501352 Perform PM 4900-2 on MO- 2020

9501353 Perform PM 4900-2 on MO- 2010 on MO- 2021

9501354 Perform PM 4900-2 on MO- 2022

95013556 Perform PM 4900-2 on MO- 20232

9501357 Check DC voltage and AC ripple on RHR Div | PS

9501550 #13 RHR Motor Lower Bearing Drainplug Stripped
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8501770
9501796
9501800
9501806
9501812
9501813
9501814
9501915
9501916
9501932
9501935
9501937
9£01938
9501941
9501961
9501987
9502116
950~ 81
9600063
9600088
9600089
9600222
9600223
9600232
9600244
9600752
9600753
9600788
9600874
9600960
9601184
9601186
9601372
9601424
9601425
9601662
2601665
9602142
9602291
2602406
9602657
9602717

Remove Add-on-pack on M0O-2032

Move Auxiliary Contacts on M0O-2029

Move Auxiliary Contacts on M0O-2030

Perform 4900-2PM on M0O-2032 & Inspect Switches
Inspect Motor Pinion Key and Perform 4900-1PM on MO- 2029
Inspect/Secure Motor Pinion and Perform 4900-IPM on MO- 2030
Perform 4900-IPM on MO- 2407

Torque Mounting Bolts, Perform 4900-IPM on MO- 2005
Torque Mounting Bolts and Perform 4900-1PM on MO- 2007
Disassemble/Inspect MO-2009

Perform 4900-2PM on MO- 2022

Perform 4900-IPM (Parts A, B, C, and G)on MO- 2026
Perform 4900-IPM (Parts A, B, C, and G)on MQ- 2027
Perform 4900-2PM on MO- 2033

Perform 4900-IPM (Parts A, B, C, and G) on MO- 4086
Safety Platform & Monorails for MO-2008 & M0O-2009
Perform 4900-IPM (Parts A, B, C, and G) on MO- 4085A
Perform 4900-IPM (Parts A, B, C, and G) on MO- 4085B
Valve M0-2009 Stem Cleaning

Disassemble, Inspect and Reassemble MO-2009

Feplace bonnet on AO-10-46B

Adjust RHRSW Drain Length, Train A

Adjust RHRSW Drain Length, Train B

Dis-assembie, Drill Disc & Assemble MO-2007

Change Oil on M0O-2021

Drilling Anti-locking Hole in Disc of MO-2006

Drilling Anti-locking Hole in Disc of MO-2007

Install Extension Ladder for LLRT of MO- 2027

Perform Preoperational Test of MO-2007

Install VOTES Force Sensor(s) as Needed

Inspect/Replace Motor on MO- 2014

Slight Packing Leak on MO- 1986

Replace Seal on #14 RHR Pump

Determinate #14 RHR Motor and Reterminate

Inspect and Repair #14 RHR pump

Tighten Packing on MO-2027

Packing Leaking on Inboard Head Spray Valve
Investigate/Repair Small Cil Leak on MO- 2026

Perform Performance Monitoring on P-20ZA Prior to On-line Maintenance
Want Accurate V, |, and PF Data for ECCS Pump Motors
Measure RHR/CS/RHRSW Motor Speed

Reinstall Actuator Prot Stem Cap on RHR LPCI Otbd, M0O-2012
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INTEROFPFICE MEMORANDUN

Date: 15-Feb-1991 05:01pm CST

Prom: Curt Monteith
MONTEITHC
Dept: Nuclear Projects Dept

Tel No: (612) 295-1654
T0: See Below
Subject: MONTICELLO STATION BLACKOUT SUBMITTAL QUESTIONS/ANSVERS

In response to, "NRC Questions RE: Monticello Station Blackout
Submittal", from W. Long (NRR) to T. Parker (NSP) dated December 19,
1990, we offer the following answvers to questions #6 & #7:

6. Aralyses used to calculate steady state temperatures of the
control room and drywell during SBO have been completed. These
analysas conclude that the contrel room and dryvell will reach
temperatures that are belov the maximum alloved temperature for
components in the respective areas.

The control room vas assumed to have 10 occupants at 250 BTU/hr
per occupant. A value of 11kV vas calculated for electrical loads
vhich included heat generated from cables, equipment and
instruments. This value was derived from loads on the batteries
and inverters. Battery loads vere calculated by identifying all
cables that carry load from the batteries to the control room and
using load data known for each control room panel. Cables wvere
assumed to be #14 AVG at a length of 250 feet one way. Actual
cables are larger than #14 AVG and cable lengths are less than 230
feet. Using these figures yields conservative values for I* xR
heat losses. Inverter loads vere calculated by identifying the
control room circuits from each inverter, and, using known
inverter loading data. An emergency lighting load of 440 vatts
vas also inecluded. This load was based on the number of emergency
lights located in the control room. As a conservative measure, a
value of 15kV was assumed for all electrical loads. An average
temperature for adjacent rooms was assumed to be 100.8°F.

Adjacent rooms include administration rooms, reactor building,
turbine building, HVAC room, and cable spreading room. The
control room is assumed to have an initial temperature of 75°F.
The duration of SBO is four (4) hours. The control room vas
modeled as a room volume with no BVAC operating. Building
material thickness was assumed to be an average of 1.58 feet. The
analysis used Bechtel "Room Heat Up" computer program ME-204
Version/Release A2-2 and concludes that after four hours of SBO
the control room vill reach a temperature of 109.7°F vhich is
belov the maximum temperature (120°F) alloved by NUMARC 87-00.

The dryvell temperature rise vas calculated using the "Modular
Accident Analysis Program" (MAAP) developed as part of the

sz...’
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Industry Degraded Core Rule-making (ILW'OR) program. MNAAP used a
subroutine to model the reactor vessel as a :ime dependent heat

source.

This model of the reactor vessel is based on the ANSI

decay heat curve vhich, for Monticello, starts at ~2,500,000
BTU/hr and after 1% hr decays to an average of ~2,200,000 BTU/hr

for the remainder of the SBO.

MAAP simulated the recirculation

pump and technical specification alloved leakage as a small break
LOCA vhese lezk rate corresponded to a value of greater than 165
gpm. MAAP modeled the following components in the dryvell as heat

sinks:

the concrete, equipment, and steel containment. MAAP also

accounted for the cooling effect of steam condensation on the
drywvell wall.
approximately 270°F which is less than the temperature rating
(350°F) of equipment required to operate during SBC, as determined
by NUMARC 87-00 Appendix F methodology.

The dryvell temperature was found to be

7. The folloving containment isclation valves do not fall into the
exclusion criteria given in NUMARC B87-00 or RG 1.155. To
establish appropriate containment integrity, the valves must be

closed. All valves identified can be manually operated by
handvheels:

NUMBER  SYSTEM  PENETRATION  LOCATION

MO-1754 CS X-16A RWCU RM

MO-1753 CS X-16B 962’ E, Mezzanine
M0-2023 REHR X-394 RWCU Rm

M0-2022 REHR X-39B 935’ E, 950

MO-2011 RHR X-211A Torus Catwalk, Az 065
M0-2010 RHR X-211B Torus Catwalk, Az 295
M0-2015 RHR X-13A V S/D Cooling Rm
M0-2014 RER X-13B E S/D Cooling Rm

All of the above valves have handwheels and would be marually
Ladders are required to access valves

This access has been reviewed by operations
and it is felt that access via ladders is adequate. All of the
remaining valves identified above can be easily accessed by

No special precautions or equipment must be utilized
to access or operate any of the valves. Assurance that the above
valves have closed is obtained by visual inspection, verified by
use of the handvheels.

closed by operators.
M0-2014 and.M0-2015.

operators.

The folloving is a clarification to Monticello Nuclear Generating
Plant’s Station Blackout Submittals to the Nuclear Regulatory

Commission.

Clarification:

On page 1 of 2, March 29, 1990 Submittal



Replace the folloving statement:

"The hottest heat source in the torus room is the High Pressure
Coolant Injection/Reactor Core Isolation Cooling System steam
piping with a temperature of 16C°F on the surface of the
insulation."

Vith:

"The largest heat source in the torus room is the suppression
pool. The torus room reaches a maximum temperature of
approximately 146°F at the end of the SBO. This value does not
include the effects of the heat contribution of the HPCI/RCIC
piping due to the relatively insignificant amount of piping
compared to the size of the suppression pool. This value also
does not inclue the cooling effect of the concrete floor and walls
of the torus room and the energy absorption of the mass of steel
of the torus itself."

1f you have any questions or comments, please call.

Very truly yours,

Curtis G. Monteith

Distribution:
TO: WVilliam Long ( LONGW )
CC: Byron Day ( DAY )
: Steve Engelke ( ENGELKE )
: Dale Larsen ( LARSEND )
: Dave Olson ( OLSOND )
: Keith K. Sunahara ( SUNAHARA )
¢+ Terry Pickens ( PICKENST )
CC: Terry Coss ( COSST )
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PROPRIETARY INFIORMATION NOTICE

This document contains proprietary information of General Electric Company
and is furnished to Northern States Power Company in confidence solely for
the purpose or purposes stfted in the transmittal letter. No other use,
direct or indirect, of the document or the information it contains is au-
thorized. Northern States Power shall not publish or otherwise disclose it
to other parties without the written consent of General Electric.

IMPORTANT NOT'ICE REGARDING CONTENTS OF THIS REPORT

Please Read Carefully

The only undertekings of Generel Electric Company respecting information in
this document are contained in the contract between Northern States Power end
Ceneral Electric Company, as identified in the purciase order for this
rzport, and nothing contained in this document shell be construed as changing
the contract. The use of this information by anyone other than Northern
States Power for any purposes other than that for which it is intended is not
authorized; and, with respect to unauthorized use, General Electric Company

makes no representation or warranty and assumes no liability as to the

completeness, accuracy, or usefulness of the information contained in this
document .,




A study was performed to: (1) determine the value of core spray pump
discharge pressure, which is required to deliver design flow to the reactor
during a Loss-of-Coolant Accident (LOCA); and (2) determine the adequacy of
Net Positive Suction Head (NPSH) available to the Core Spray System pumps
during & postulated LOCA event,

By enalysis of the piping system and piping system losses during e LOCA
event, required core spray pump surveillance test discharge pressure is
273.6 psig at rated core spray flow,

Adequate Net Positive Suction Head (NPSH) is available for the expected
post-LOCA operation of the core spray pumps both short term and long term,
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SCOPE

This report covers two areas of interest with regard to Core Spray
System at Monticello.

(1) The minimum value of pump discharge pressure which will demonstrate
compliance with rated core spray pump performance.

{2) The Net Positive Suction Heed (NPSH) available to the Core Spray
pumps during the post-LOCA period, using design basis conditions.
These are compared with the requirements of the Core Spray pump.

CESCRIPTION

The Core Spray System is made up of two independent loops with a single
3600 rpm motor driven pump in each loop. In the event of a

Loss-of -Coolant Accident (LOCA), these two loops are called upon to pump
water from the suppression pool into the core region of the reactor
vessel. When the pressure inside of the reactor is 130 psi greater than
the drywell pressure, each locp is required to pump 3020 gpm of water
into the reector core vie spargers aL ve the fuel bundles.

As part of the Emergency Core Cooling System, the Core Spray System is
tested periodicelly to determine its cepebility to perform its emergency
function.

The suction system is required to supply edequate Net Positive Suction
Head (NPSH) during any proposed transient so thet the Core Spray Pump
can perform its short term core reflon” ng function as well as its long

term core cooling function,
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SUMMARY AND CONCLUSIONS y

Design basis calculations demonstrate that the suction system design at
Monticellio should deliver sufficient Net Positive Suction Head (NPSH) to
the Core Spray Pumps so that the requirements of the pumps are satisfied
during the long term post-LOCA period.

If a design basis loss-of-coolant accident should occur, the core spray
pumps will be operating at runout flow prior to the time (LOCA + 10
minutes) when credit cen be taken for operator action to throttle core
spray flow. By tdking only $0% credit for suppression pool airspace
pressurization but 100% credit for pool water heatup, adequate NPSH is
shown to exist up to the point when pump throttling occurs. These
assumptions are considered to be conservative.

DISCUS< ION

During & recent evaluetion of the Core Spray System by members of the
NRC Staff{, some concern was raised over the adequacy of the pump suction
system design. General Electric was asked to respond to this concern by
Northern States Power (NSP).

A separate request from NSP was to determine the value of pump discharge
pressure which would demonstrate satisfactory pump operation during

required periodic surveillance tests.
A. Mechanical Design
The core spray system along with the residual heat removal (RHR),

and the High Pressure Coolant Injection (HPCI) systems, teke

suction from the suppression pool via an intermediate ring header.
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DISCUSSION (continued)

(The HPC] system normal weter source is the condensate tank). The
20~inch diameter ring header is connected to the suppression pool
torus at 4 points, all equally speced around the torus. Each
connection has a screened intake inside of the torus and is tied
into the 20-inch ring header. Each cross-connection also has a
20-inch outside diameter (see Attachment 1),

Each two RHR pumps share & common connection to the ringz heeder,
The suction connection of the core spray pump in the same quadrant
of the reactor building is connected to the ring header such that
the suction intake for both systems straddle one strainer intake,
and are equidistent from it. If a dividing line were drawn, the
result would be a mirror image; i.e., the RHR intakes would be
adjacent and the core spray intakes would be farthes: {rom the
dividing line,

System Design

A major point of emergency core cooling system design is that all
post-LOCA Core Cooling system responses must allow for any one
suction strainer plugged (Reference 2). The effect of the plugged
streiner will be meximized when totel flow is meximized. A pump or
power failure may create & situation where in the flow from an

individual RHR pump may be greater, but the affect ir the ring

heeder is to decrease overall flow.

4 Meximum Flow Case

The greatest overall flow will occur efter & design-basis Loss
of Coolant accident when all core cooling pumps are operating
and the post-LOCA time is too short (< 10 minutes) to allow
for operator control of systems flow, At this time, the

reactor pressure, the drywell pressure, and the



IV, DISCUSSION (continued)
’

suppression pool air space pressure are all equal (Ref. 4),

and the motor-driven pumps are operating at runout flow to the

vessel, (HPCI is iscleted on low reactcr pressure.)

e.)

b.)

RHR System Maximum Flow to the Reactor (Short Term)

The RHR system flow for this case is shown in the RHR
System Data Sheet, 257THA423AE (Reference 1), as 15150
gallons/minute for 4 pump flow. This operation is not
shown on the RHR Process Diegram, 7T28E570 (Reference 2).

Core Spray Maximum Flow to the Reactor (Short Term)

The maximum core spray system flow to the reactor wes
calculated vsing the vendor, pump curve and the system
resistance obtained during pre-operational testing. Per
Attechment 2, Section A, core spray runout flow is about
4600 gellons per minute.

Baesis of Calculation of Net Positive Suction Head Avail~-
eble (NPSHA)

There are many scenarios which can be assumed in order to
evaluate NPSH available. For these caiculations, 50% of
the suppression pool pressure presented inJSAR Figure
5.2-5\ (Referﬂe‘nuclg &) and 100% of the suppression pool
water tempersture presented in/SAR Figure 5.2-17
(Reference 3) were used. On this besis, pool temperature
is 137°F and pool ambient pressure is 8.2/2 = 4.1 psig.
[HDh %04
These assumptions were considered to be conservative for

the purpose of NPSH calculations,



IV. DISCUSSION (continued)

The near strainer of one set of RHR and core spray pumps
is assumed to be plugged. The NPSH calculations are for
the core spray pump nearest the plugged strainer, forcing
the RHR and core spray suction flow to come from the more
distant strainer. The longer flow path increases the
suction friction losses and is therefore conservative.

d.) NPSH Availeble (Meximum Flow Case)

Calculations show (Attachment 2, Part A) that under the
foregoing assumptions, the available Net Positive Suction
Head is 34.8 feet whereas the pump requirement (Refersnza
5) is indicated to be 32\feet.

The point chosen to evaluate NPSH available wes immedi-
ately prior to the time (over 10 minutes) when credit can
be taken for operator ‘actions which would result in
decreased Core Spray Pump flow. The long term cese (over
10 minutes) will be evaluated next.

Long Term Case 1 - Maximum Pool Temperature

During this period the operator has realigned the RHR system
into the suppression pool cooling mode, and only 1 RHR and 1
core sprey pump are operating. The {lows for both systems are
controlled by the operator,

e.) RHR Flow

The peek pool temperature will occur when only one RHR
pump is avajlable to cool the suppression pool. This is
shown as Mode C2 on the RHR System process diagram
‘Feference 2). Per Reference 2, this flow is 4000

gallons/minute,
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1V. DISCUSSION (continued)

b.)

e.)

d.)

Core Spray Flow

The Core Sprey Flow rate is regulated by the operator to
rated flow of 3310 gpm as shown in condition 1V of the
core spray process diagram (Reference 6).

Basis of Calculation of Net Positive Suction Head Avail-
able (NPSHA)

The basis of calculation of }w¥SHA for the long-term was
established by SAR figure 5.2-17 which shows a pool water
temperature of 179°F, a pool ambient pressure of 8.0
psig, and & flow rate of 3310 gpm. These conditions are
conservative! Pool meximum temperature is shown by
Reference 3 to occur et about 20,000 seconds (5.6 hrs)
post-LOCA. At this same pcint, the suppression pool
pressure is indicated by SAR figure 5.2-15 to be about 16
psig, not 8.0 psig used in the calculation. The near
strainer is assumed to bLe plugged.

NPSH Aveileble (Long-Term Case 1)

The calculations show (Attachment 2, Part B) that under
the foregeing essumptions, the available Net Positive
Suction Head isl41.§ feet when ambient pool pressure is
8.0. This condition provides adequate NPSH for the Core

Spray Pumps which require only 29 feet.

In addition, the condition of high poel temperature
decreases with time due to continued operation of the RHR
system in containment cooling as well as decreasing core
decay heat with time. Therefore, if this period is ok,

eveilable NPSH should increase with time.



1V. DISCUSSION (continued)

NPSH Aveilable (lLong-Term Case 2)

This case is similar to the previous case except that by

definition in the RHR system process diagram (Reforence 2)

mocde Cl, two RHR pumps and the core spray pump in one quadrant
are operating. The flows for both systems are controlled by
the operator. This case is not part of the SAR because it is

not a worst case for containment pressurization.

8.)

b.)

e.)

RHR Flow

Per Reference 2, total RHR flow is 8000 gpm; 4000 gpm for
each of two pumps. The two pumps share & common
connection to the ring header. This connection and the
suction connection for the operating core spreay pump are
equidistant from the nearest suction strainer connection
to the ring header.

Core Spray Flow

As in the previous case, core spray flow has been reg-
uleted by the operator to 3310 gpm (suction flow rate).
This is the seme flow rate &s shown in Condition 1V of

the core spray process diagram (Reference 6).

Basis of Calculation of Net Positive Suction Head Aveil-
able (NPSHA)

Mode C1 of the RHR process diagram (Reference 3) indi-
cates a suppression pool water temperature of 165°F and
en ambient pool pressure of 17.8 psia. The adjacent

streiner is assumed to be plugged.



Iv.

DISCUSSION (continued)

d.) NPSH Available (Long Term, Case i)

The celculations show (Attachment 2, Part D) that under
the conditions stated, the available Net Posi{jve Suction

Head for‘the core spray pump is greater than 35\Ieet;
whereas 29 feet is required.

vl

NPSH ic clearly adequate under these conditions.

As in the prexious case, the condition of high pool
temperatures decreases with time due to continued
containment cooling e&s well as decreasing core decay heat
with time. Available NPSH should increase with time.

Adequate Core Spray Test Pressure

Calculations show (Attachment 2, Part C) that for surveillance
tests, an indicated pump discharge pressure of 273.6 psig at the
present gage location is adequat: when the measured flow is 3020
gpm. This pressure represents an operating condition of 3020 gpm

to the reector when the pressure difference between the drywell and
the reactor is 130 psi.

The value of 273.6 psig represents both and elevation difference of
13.25 feet plus a friction drop of 7.7 feet between the pump
discharge location and the location of the instrument tep. Pump

discharge pressure under this condition would be 282.7 pPSIg.

- 10 -



ATTACYMENTS

| 1. Ring Header Dreawing, CB&l #215.RS

2. Calculations
Section A
Section B
Section C
Section D

Section E

NPSH - Short Term Runout
NPSH - Long Term, Case 1
Surveillance Pump Discharge Pressure
NPSH - Long Term, CQse 2

Evaluation of Minimum Flow

REFERENCES

Note: All references are included in this report for readers convenience.

1. RHR Design Specification Dats Sheet, 25THA423AE,R.5; Sheet §

2. RHR Process Diegram,

.«3E510,R.3

3. FSAR Figure 5.2-17, Pool Temperature Response vs Time

4. FSAR Figure 5.2-15, Pool Pressure Response vs Time

5. Bingham Pump Curve #26604, (VPF 2208-15-1)

| €. Core Spray Process Diagram 161F301,R.2
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