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% ,- .o February _8,1991

Docket flo. 50-302

Mr. Percy M. Beard, Jr..
Senior Vice President,

Nuclear Operations--

Florida Power Corporation
ATTH: Manager, Nuclear Operations

Licensing
P. O. Box 219-NA-21
Crystal River,- Florida 32629

Dear Mr. Beard:

SUBJECT:
CRYSTAL RIVER UNIT 3 - AUDITS ON NRC BULLETIN 88-11. " PRESSURIZER
SURGE LINE THERMAL STRATIFICATIOH" (TAC NO.-72172)

In connection with our review of the response by Florida Power Corporation (FPC)
to the subject Bulletin for Crystal- River Unit No. 3 (CR-3), the NRC staff and-
out. consultants conducted two audits.

The first audit was< at the offices of-Babcock & Wilcox at Lynchburg, Virginia
on April 4, 1990, and included an update of the status of the B&W Owners-Group.-
(BWOG) program cn pressurizer surge line thermal stratification. Sin::e we
had raised some concerns during our review of the BWOG interim bounding analysis-
of_the surge line, which was used by each B&W plant as technical basis for:
supporting.the justification-for continued operation until their individual
final analysis is complete,-the audit also served the purpose of clar.ifying-or
resolving some of these concerns. CR-3 is a typical B&W plant relying primarily
on the BWOG program to respond to the Bulletin 88-11 issues. -Technical discus-
sions and document reviews on the_B&W information applicable to CR-3 were also
initiated..

A trip _ report, which provided a detailed description of our audit efforts, is
enclosed (Enclosure ~ 1). The following are our major findings and conclusions:

1. 'The-BWOG program appears to be progressing well. Program completion was
scheduled by the end of 1990 and the final report was recently received.
Efforts to refine methodology for predicting thermal stratification and

-thermal striping were near completion.

2. Our review of the BWOG bounding analysis and our discussion with BWOG during
-this audit had identified certain areas of concern, such as inadequacy of
the thermal striping analytical model and-lack of _ clarity in defining
interface responsibilities between the individual licensee and the BWOG to
ensure Code compliance of the - -ge line.

These concerns are either st A > aur review of the BWOG_ boundinganalysis or-in Enclosure 1. W, ndicated that all our concerns would be
addressed in the forthcoming final report.
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Mr. P. M. Beard -2- February 8, 1991

3. - Generic information applicable to the CR.3 surge line was reviewed. FPC
was requested to provide additional plant-specific information during our
forthcoming site audit, such as surge line drawings, pipe stress report,
pipe support calculations, pipe deflection analysis, plant operating
procedures and operating records.

The second audit was at CR-3 on May 1-2, 1990. The purpose was to review the
implementation of the licensee's program to address NRC Bulletin 88-11 regarding
pressurizer surge line thermal stratification. A trip report which provides a
detailed description of our audit efforts is enclosed (Enclosure 2).

We found that FPC, in conjunction with the BWOG, has defined a comprehensive
program to address the requirements of the Bulletin. A v'.sual inspection of
the CR-3 surge line piping ar.d supports was conducted and a generic bounding
ana. lysis applicable to CR-3 for justifying continued short-term operation of
the plant wds performed. A refined analysis utilizing surge line stratification
date monitored at a similar plant is in progress to justify long-term operation,
which was scheduled for completion by the end of 1990.

Items of staff concern related to this audit are delineated in Section 3.0 of
Enclosure 2. FPC should resolve all the concerns in accordance with the
schedule indicated in the Bulletin.

Sincerely,

(Original signed by)

Harley Silver, Project Manager
Project Directorate 11-2
Division of Reactor Projects . 1/11
Office of Nuclear Reactor Regulation

Enclotures:
As stated

cc w/ enclosures:
See_next page
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3. Generic information applicable to the CR-3 surge line was reviewed. FPC
was-requested to provide additional plant. specific information during our.
forthcoming site audit,-such as surge line drawings, pipe stress report,
pipe support calculations, pipe deflection analysis, plant operating
procedures and operating records.

The'second audit was at CR-3 on May 1-2, 1990. The purpose was to review the
implementation of the licensee's program to address NRC Bulletin 88-11 regarding

pressurizer surge line thermal stratification. A trip (Enclosure 2).report which provides a
detailed description of our audit efforts is enclosed

We.found that FPC, in conjunction with the BWOG, has defined a comprehensive
. program to address the requirements of the Bulletin. A visual inspection of
the CR-3 surge line piping and supports was conducted and i generic bounding
analysis applicable to CR-3 for justifying continued short-term operation of
the plant was performed. A refines analysis utilizing surge line stratification
date monitored at a similar plant is in progress to justify long-term operation,
which was scheduled for completion by the end of 1990.

Items of staff-concern related to this audit are delineated:in Section 3.0 of
Enclosure 2. FPC should resolve:all the concerns in accordanse with the
schedule indicated in the Bulletin.

Sincerely,

(Original signed by)

.Harley Silver, Project Manager
Project Directorate-II-2
Division of Reactor Projects - I/II
Office of Nucle r Reactor Regulation

Enclosures:
-As stated-

cc w/ enclosures:
See next page
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Mr. P. M. Beard. -2- February 8,1991.
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Generic-information applicable to the CR-3 surge-line was reviewed. FPC3..
was requested to provide additional plant-specific information during our
forthcoming site audit,-such as surge line drawings, pipe stress report,'
pipe support calculations, pipe deflection analysis, plant operating
procedures and operating records.

The second audit was'at CR-3 on May 1-2, 1990. The purpose was to review the
implementation of the licensee's program to address NRC Bulletin 88-11 regarding

' pressurizer surge line thermal stratification. A trip report which provides a
detailed description of-our audit efforts is enclosed _(Enclosure 2).

:We found that FPC, in conjunction with the BWOG, has defined a comprehensive
program to address the requirements of the Bulletin. A visual inspection of i

the CR-3 surge line: piping and supports was conducted and a generic bounding
analysis applicable 'to CR-3 for. justifying continued short-term operation of
the plant was: performed. - A refined analysis utilizing surge line stratification-

date monitored at a similar plant is in progress to justify long-term operation,
which wastscheduled for- completion by the end of 1990.

Items of staff concern related to-this~tudit are delineated in Section 3.0 of
. Enclosure 2. FPC:should resolve all the concerns in accordance.with the
schedule indicated in the Bulletin.

Sincerely,

. / 0
/

' .~ /
Harley ' .er, Project Manager
Project. Directorate II-2
DivisiWof Reactor Project.:: !!II-

.0ffice-of Nuclear Reactor Regulation

Enclosures:-
As statedf

cc w/ enclosures:
See next page
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' Mr. Percy. H. Beardi Jr. Crystal River Unit No. 3' Nuclear
Florida Power Corporation Generating Plant

CC:
Mr. A. H. Stephens State Planning and Development-
General Counsel Clearinghouse
Florida Power Corporation Office of Planning and Budget
MA A50 Executive Office of the Governor-

P. O. Box 140a2 The Capitol Building
St. Petersburg, Florida 3373? Tallahassee, Florida 32301

Mr.-P. F. McKee, Director Chairman
Nuclear Plant Operations- Board of County Commissioners
Florida Power Corporation Citrus County
P. O. Box 219-NA-20.. 130 North Apopka Avenue
Crystal River, Florida 32629 Inverness, Florida '32650

Mr. Robert B. Borsum Mr. Rolf C. Widell, Director
Babcock & Wilcox Nuclear Operations Site Support
Nuclear Power Generation Division Florida Power Corporation
1700 Rockville Pike, Suite 525 P.O. Box 219-NA-21
Rockville, . Maryland 20852 Crystal River, Florida 32629;

Senior Resident. Inspector Mr. Gary L. Boldt
Crystal River Unit 3 Vice President, Nuclear Production
U.S. Nuclear Regulatory Commission Florida Power Corporation

,

6745 H. Tallahassee Road P. O. Box 219-SA-2C '

Crystal River, Florida 32629 Crystal River, Florida 32629

' Regional Administrator, Ragion II
U.S. Nuclear Regulatory Commission

.101 Marietta Street N.W., Suite 2900
Atlanta, Georgia 30323

.

~

Mr.TJacob Daniel Nash
Office of Radiation Control i

Department of Health and
Rehabilitative Services.

1317 Winewood Blvd.
Tallahassee, Florida. 32399-0700

Administrator
Department of Environmental Regulation
Power Plant Siting Section
State of Florida
2600 Blair Stone Road'

Tallahassee, Florida 3P301

Attorney General
Department of Legal Affairs
The Capitol
Tallahassee,' Florida 32304

,
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AUDIT TRIP HIGHLIGHTS REPORT

PURPOSE: Audit of Crystal River Pressurizer Surge Line
Program and B&W Owners Group Program Status

LOCA' ION: Babcock & Wilcox, Lynchburg, VA

DA April 4, 1990

PAR'i ' .ZPANTS: NRC, Florida Pows.r Co., and B&W Owners Group
(See Attachment 1)

The purpose of this trip was to update the status of the B&W
Owners Group (B&WOG Program on Pressurizer Surge Line Thermal
Stratification and to initiate the audit of the Crystal River
Program. B&WOG had submitted a bounding evaluation report (BAW-
2085) in May '.989, to justify continued near term operation. A
long term rcogram is under way tn justify operation for the
remaining '.ife of the plants. This program is scheduled to be
completed by December 1990.

Crystal River was celected for NRC audit as a typical B&W
. plant relying primarily on the B&WOG program to respond to the
Bulletin 88-11 requirements. Technical discussions and document
-reviews on the B&W information applicable to this plant, were
initiated. Due to time constraints, B&W was asked to provide a
sample of. detailed calculations for later review. The Crystal
River audit will continue at the plant site next month.

A copy of the meeting presentation slides is included as
Attachment 2. Highlights of the audit are presented below.

B&WOG Lona Term Procram

o The program will evaluate the surge line to justify long term
operation, update the design documentation, and develop
-operating guidelines to reduce frequency and severity of
thermal cycling.

,

o Test data on thermal striping from the German HDR Project was
purchased from Battelle-Frankfurt. B&W found this data to be
the most applicable to surge lines and will use it to refine
their thermal striping input to the final analysis,

o A thermal stratification algorithm based on Oconee monitoring
data has been' developed to predict thermal hydraulic
conditions in surge line using global plant input.

1
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o A review of operating procedures and practices has been
performed by B&W. Recommendations for operational changes
have been developed and will be reviewed by the B&WoG Operator
Support Committee,

o Development of new surge line design transients based on
operating history, operating procedures, and algorithms for
thormal stratification and thermal striping will provide
output in a usable format for structural analysis of surge
line.

Review of calculations

Calculation methods and assumptions used in the bounding
analysis were discussed. The bounding analysis relied primarily
on monitoring data taken at the German Muelheim-Kaerlich (M-K)
Plart to define stratification transients. A flowchart of the
bounding analysis which identified the important calculations was
provided. Due to the time constraints and the complexity of the
subject, B&W was asked to provide the calculations for further
detailed review. Highlights of the discussions are listed belows

o The analysis assumed only three cycles during heatup and one
cycle during cooldown. This was based on an envelope of
measurements at M-K. The enveloping of amplitudes seemod
conservativo but it was noted that several smaller ampl3+,ude
cycles were. ignored. This needs further review.

o Normal and upset transient cycles were not incitded in the
bounding analysis. The adequacy of assuming that chese cycles
are not significaut needs to be verified.

o A verification analysis using the oconee heatup data (28
cycles of lower AT) and the same single cooldown cycle
resulted in a lower fatigue usage factor.

o A 1.25 factor was appljed in the verification analysis to
adjust for the nonlinear temperature profile. The original
analysis which used the M-K data assumed a linear temperature
profile which may be unconservative,

,

o Thermal striping was based on a 45% AT at the pipe wall and
0.25 Hz f requency. This was based on a conservative interpre-
tation of striping data from various sources,

q .

o The thermal striping stress analysis is based on a one
dimensional model (equal temperature around the circum-
forence). The adequacy of the model was questioned. This
needs further review.

2
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An A11SYS piping model was used in the thermal stratificationo
analysis. It appears that local stresses at the hot to cold
fluid interface were not considered. This needd further
review.

Additional Discussion Items

Pipe displacements were never checked to verify that springo
hangers and snubbers do not bottom out. The Licensee stated
that the inspection of the line indicated no damage but
concedcd that inspection is probably not sufficient to
demonstute that bottoming out did not occur. The Licensee
was asked to provide displacement data from bounding analysis
at the upcoming site audit.

o The effect of thermal stratification on pipe break locations
and on faulted conditions was questioned. The Licensee will
address this during site audit.

o The Licensee was cautioned not to mix code versions. The
Licensee will perform a Code reconciliation.

A comparison of crystal River to oconee support configurationso
showed that Crystal River has three snubbers and three spring
hangers while oconee has only three snubbers. Since the
analysis is based on Oconee, it wau not clear that the
supports were properly considered. The Licensee was asked to
provide the stress report at the site audit.

Items to be Reviewed at Site

The Licensee was asked to provide the following items for llRC
review at the site auditt -

o operating procedures and records including operating logs.
An operations supervisor should be available to discuss and
answer questions.

o Surge line deflections for comparison with allowables,

o Surge lin'e pipe stress report,

o Pipe support cad culations.

o Surge Line QA/QC drawings,

o Surgo Line should be accessible for liRC inspection if

possible.

3
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conclusions and Recommendations
,

The B&WOG long term program is well under way. The thermal
hydraulic work is nearly complete and the structural evaluation is ,

starting. program completion is scheduled for the end of this year.
B&W ' has apparently performed a considerablo amount of wcark to
refine-their methodology for predicting thermal stratification and
thermal: striping. B&W suggested additional meetings with NRC to'

discuss these topics in depth. Based on the importance of these
parameters.and the complexity of the subject, further meetings are
advisable.

A. review of the B&WOG bounding analysis identified several
areas of concern. B&WOG indicated that all our concerns will be
addressed in the forthcoming final report. The staff asked B&WOG
to provide selected calculations for more detailed review. B&W
requested that these reviews be performed in their offices. It is
recommended that these review meetings be scheduled in the near
- future.

Additional- questions regarding how to apply results of the
. generic bounding analysis to the Crystal River plant were raised.
The Licensee was asked to provide- additional plant-specific
information. during the upcoming site audit. The requested
information includes surge line drawings, pipe stress reports, pipe
support calculations, pipe deflections, operating procedures and
operating records.

.
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ATTACHMENT 1

Audit Meeting Attendees
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ATTACHMENT 2

Meeting presentation Slides
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STATUS OF B&W OWNERS GROUP i

'

SURGE LINC THERMAL STRATIFICATION PROGRAM

SUPPORTING DECEMBER 1990 TOPICAL REPORT SUBMITTAL

OVERVIEW 0F PRESENTATION

0 OBJECTIVES OF PROGRAM

0 TECHNICAL APPROACH

0 PR0pRAMPLAN/TASKINTEGRATION

0 DESCRIPTION OF KEY TASKS (EMPHASIS ON ONG0ING

WORK)

,

O SUMMARY

.. . _ . - - - . - - .- _.
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PRESSURIZER SURGE LINE THERMAL STRATIFICATION l

PROGRAM OBJECTIVES j
*

1

0 PERFORM ENGINEERING EVALUATIONS TO SUPPORT LONG

TERM OPERATION OF THE SURGE LINE. |

l

0 ASSESS THE NEED FOR DEVELOPING OPERATOR

GUIDELINES TO REDUCE THE FREQUENCY AND SEVERITY |

OF THERMAL CYCLING IN THE SURGE LINE; PROVIDE I

THOSE GUIDELINES AS NECESSARY.

O UPDATE THE SURGE LINE DESIGN DOCUMENTATION TO

ACCOUNT FOR THERMAL STRATIFICATION AND THERMAL

STRIPING PHENOMENA.

|

|
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PRESSURIZER SURGE LINE THERMAL STRATIFICATION

TECHNICAL APPROACH

:

ISSUES TO BE ADDRESSED

,,

O THERMAL CYCLING IN SURGE LINE AND ITS N0ZZLES
0 THERMAL STRATIFICATION

0 THERMAL STRIPING IN HORIZONTAL RUNS
.

KEY ELEMENTS

0 GENERIC APPROACH FOR 177 FA PLANTS
0 OPERAT.IONAL EXPERIENCE OF PLANTS
0 TEST DATA / MEASUREMENTS FROM OCONEE UNIT 1
0 STRIPING TEST DATA FROM BATTELLE LABS
0 NEW DESIGN BASES FOR SURGE LINE

0 COMPLETE STRUCTURAL ANALYSES FOR SURGF, LINE

,

I

l

.. . ..
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PRESSURIZER SURGE LINE THERMAL STRATIFICATION

DESCRIPTION OF KEY TASKS

THERMAL STRIPING EVALUATION

0- DETAILED LITERATURE SEARCH & EVALUATION OF AVAILABLE

EXPERIMENTAL DATA

0 DIRECT CONTACT WITH RESEARCHERS AT ANL & BATTELLE

FRANKFURT

0 PURCHASE AND EVALUATION OF BATTELLE DATA

0 KEY PARAMETERS OF INTEREST, CORRELATED IN THIS WORK, ARE:

FREQUENCY OF HOT / COLD INTERFACE OSCILLATION-

AMPLITUDE OF OSCILLATION RELATIVE TO THE TOP-TO--

BOTTOM TEMPERATURE DIFFERENTIAL

LOCATION OF HOT / COLD INTERFACE (ELEVATION IN-

HORIZONTAL PIPE)

TEMPERATURE GRADIENT IN REGION OF HOT / COLD INTERFACE-

RELATIONSHIP OF THE ABOVE PARAMETERS TO GLOBAL SURGE-

LINE CONDITIONS SUCH AS THE DIRECTION AND MAGNITUDE
OF THE SURGE LINE FLOW RATE AND THE ENDPOINT

TEMPERATURES.
.

O ALL STRIPING EVALUATION WORK IS COMPLETE.

O COMPARISONS WITH ASSUMPTIONS MADE IN BAW-2085 SHOW THAT

THE BAW-2085 ASSUMPTIONS WERE QUITE CONSERVATIVE.

O FINAL ANALYSIS IS EXPECTED TO SHOW THAT THERMAL STRIPING
HAS A MINOR IMPACT ON SURGE LINE FATIGUE.

- . .- - . . - . . . . - . - . . - - . - _ . - - . . - -
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PRESSURIZER SURGE LINE THERMAL STRATIFICATION e
DESCRIPTION OF KEY TASKS' '

!

INSTRUMENTATION OF REPRESENTATIVE PLANT

0 SURVEY FOR' BAW-2085 SHOWED THAT ALL B&W LOWERED LOOP
PLANTS ARE IDENTICAL IN SURGE LINE CONFIGURATION AND

SIMILAR IN INSULATION AND SUPPORTS. m

!

0- DUKE' POWER VOLUNTEERED TO HAVE OCONEE UNIT 1 INSTRUMENTED

-IN' JANUARY 1989. INITIAL DATA COLLECTED IN FEBRUARY 1989. |

TO DATE, TWO HEATUPS AND ONE C00LDOWN HAVE BEEN RECORDED

AND EVALUATED. '

0 MAJOR OBSERVATIONS FROM THE OCONEE MEASUREMENTS:

THERMAL STRATIFICATION IS MAXIMUM IN THE HORIZONTAL--
,

.RUN JUST DOWNSTREAM OF'THE PRESSURIZER.

THERMAL CYCLES ARE THE DIRECT RESULT OF REPETITIVE !-

INSURGES AND:OUTSURGES, MOST OF WHICH CAN BE TRACED

TO OPERATOR.0R CONTROL SYSTEM ACTION. i

SURVEILLANCE TESTING OF .THE HPI PUMP SUCTION LINE-
,

CHECK' VALVES CAUSED THE LARGEST THERMAL CYCLES.

-THE-. LARGEST THERMAL CYCLES TAKE PLACE EARLY IN PLANT--

HEATUP, BEFORE THE FIRST REACTOR COOLANT PUMP .IS
STARTED.

OPERATION 0F FULL PRESSURIZER SPRAY FLUSHES THE-

ENTIRE SURGE LINE AND RESULTS IN NEGLIGIBLE
,

STRATIFICATON (< - 200F) .

-STRATIFICATION DURING POWER OPERATION DID NOT EXCEED=-

800F WITH THE TOP 0F THE SURGE LINE REMAINING NEAR
6000F.

_ _ _ _ _ _ _ _ _ _ _ _
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PRESSURIZER SURGE LINE THERMAL STRATIFICATION
l

DESCRIPTION OF KEY TASKS

l

DEVELOPMENT OF THERMAL STRATIFICATION CORRELATION

O OBJECTIVE: DEVELOP METHOD TO PREDICT THERMAL-HYDRAULIC

CONDITIONS IN THE SURGE LINE IMPORTANT IN DETERMINING THE
STRESS CONDITIONS, USING GLOBAL PLANT INPUT. i

l

0 REQUIRED OUTPUT:
i

SIGNIFICANT TOP-TO-BOTTOM TEMPERATURE-

DIFFERENCES

TRENDS OF SYSTEM PRESSURE=

LOCATION AND MAGNITUDE OF TEMPERATURE GRADIENT=

STRIPING-

AMPLITUDE

NUMBER OF CYCLES / FREQUENCY

COICIDENCE WITH TOP-TO-BOTTOM TEMPERATURE ,

DIFFERENCES
,

O ALGORITHM HAS BEEN DEVELOPED AND CHECKED AGAINST OCONEE

MEASUREMENTS FOR WIDELY VARYING SURGE LINE CONDITIONS.
.

ALGORITHM OVERPREDICTS THE SEVERITY OF=

CONDITIONS AND IS THEREFORE PROVIDES A

CONSERVATIVE ESTIMATE OF ACTUAL SURGE LINE

CONDITIONS.

0 WORK IS CURRENTLY BEING REVIEWED: ALL RESULTS MUST BE

CONSIDERED PRELIMINARY.

.

. _ . _ . _ _ . - _ . . ...-_ _ - . _ -. - ._ , _~
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PRESSURIZER SURGE LINE THERMAL STRATIFICATION |
DESCRIPTION OF KEY TASKS

REVIEW OF OPERATING PROCEDURES AND OPERATOR PRACTICES

\'

|

0 FOCUS IS ON OPERATOR-INDUCED CAUSES OF SURGE LINE THERMAL

CYCLING AND HOW TO REDUCE THEM. j

l

0 OPERATING PROCEDURES. AND OPERATOR PRACTICES HAVE BEEN
'

REVIEWED AT EACH SITE BY A SENIOR COGNIZANT ENGINEER.
0

0 PRIMARY ATTENTION IS ON:

REDUCTION OF PRESSURIZER TO LOOP TEMPERATURE=

DIFFERENTIAL EARLY IN PLANT HEATUP, AND

ELIMINATION OR REDUCTION OF RCS~ INVENTORY UPSETS=

EARLY IN PLANT HEATUP.

0- TASK IS IN PROGRESS:- :

RECOMMENDATIONS FOR OPERATIONAL CHANGES ARE. IN=

DEVELOPMENT.

THE OWNERS GROUP'S OPERATOR SUPPORT COMMITTEE=

WILL . REVIEW RECOMMENDATIONS PRIOR TO FORMAL*

RELEASE FOR UTILITY IMPLEMENTATION.

DESIGN BASIS TRANSIENT DESCRIPTIONS FOR FUTRE-=

EVENTS WILL ACCOUNT FOR THESE CHANGES - ASSUMED

L
TO BE IN PLACE IN CALENDAR 1991.

L

I
;

f '.
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PRESSURIZEC SURGE LINE-THERMAL STRATIFICATION-

DESCRIPTION OF KEY TASKS

DEVELOPMENT OF NEW SURGE LINE DESIGN TRANSIENTS

0 BASES:

OPERATING HISTORY OF PLANTS.

REVIEW OF OPERATING PROCEDURES TO DETERMINE MECHANISMS OF=

THERMAL CYCLING

OCONEE UNIT 1 DETAILED SURGE LINE DATA=

CORRELATION OF SURGE LINE CONDITIONS TO GLOBAL PLANT=

CONDITIONS.

THERMAL STRIPING ALGORITHM=

0 TWO-STEP PROCESS.USED

DEFINE OVERALL PLANT CONDITIONS FOR IMPORTANT TRANSIENTS=

(CONVENTIONAL PRESSURE, TEMPERATURE, RC PUMP STATUS VERSUS

. TIME DESCRIPTIONS).

HEATUP

C00LDOWN

STEADY STATE.AT POWER

OTHER EVENTS

USE PREVIOUSLY DEVELOPED CORRELATION AND ALGORITHM TO=

DEVELOP DETAILED SURGE LINE FLUID CONDITIONS.

STRATIFICATON

STRIPING

0 PROVIDE OUTPUT IN USABLE FOR!iAT FOR STRUCTURAL ANALYSIS OF
SURGE LINE AND N0ZZLES.

O TASK IS IN PROGRESS.

,

, _ _ _ _ r . . . . . . . . . , , . , . . . _ . . _ . _ . , , , _ . , , - . . - . . . _ _ _ , , . . , . , . , . . .
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PRESSURIZER SURGE LINE THERMAL STRATIFICATION .

SUMMARY

4

0 B&WOG PROGRAM COMPREHENSIVELY ADDRESSES BULLETIN 88-11

REQUIREMENT TO UPDATE SURGE LINE DESIGN BASIS.

O PROGRAM WILL RESULT IN OPERATIONAL CHANGES AT EACH

PLANT TO REDUCE THE SEVERITY OF THERMAL CYCLING. -

0 AFFECTED DESIGN DOCUMENTATION WILL BE UPDATED.

0 TOPICAL REPORT TO NRC WILL BE COMPLETED IN DECEMBER OF

THIS YEAR.

- - . . _ _ - - . . - - - - . _ - -- ---- - - - - . -
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| BEFORE APRIL 1989-(meeting with NRC) ): ,

I |

| 1

|
i

| |

!!

! Use M-K Stratification Data i

| for Top-to-Bottom Temperature Data |
| and Number of Cycles !

!

:

i |
| i

i !

Use 2*Sb, in place of 3*Sm |
'

for Equ.10 and 12 !

(Sb = 2*Sa at 10^6 Cycles) |
'

|
t

_
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! POST-APRIL 1989 (meeting with NRC) |i)

: i

| Release of BAW-2085 in MAY 1989 !,
.

! !
>

i i

!
'

Discussion of 2*Sb added in Appendix |!
!

! Striping Evaluation Added |
<

:

i Oconee Data evaluated for Fatigue |

: !
! I

!i

!
!

i !
i ,

| !
;:

!

!
.. _.
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QUESTIONS
(relative to BAW-2085)

,

Phase 1: Telephone Call with NRC

Phase 2: Formal NRO-Transmittal
Responses from BWOG -

<

Phase 3: Final Question answered:
Fatigue Analysis using Oconee Data
is bounded

CMTR 3*Sm allowable
NB -3685.1 -2 stress indices
(confirmed by Finite Element Stress)

Aside: a review of available test data was made.
it showed that 2*Sb limit is reasonable.

i

_ . _ _ _ . _ _ _ _ . . _
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SURCE LINE THERMAL STRATIFICATION [Nov.1988 Nov.1989)
.......................................................

;

Temperature Measurements ' Pretest Scoping Study
at Muelheim.Kaerlich 151 1173905 00
[51 1171351 00, Feb.19881 <

V
U Oconee Test Specification

Banding Moments Thereal Stratification [62 1173943 00)
from Toledo. Edison Leading Analysis
[Nov.1988) for Oconee.cype p+ PRZR.nosxle Fatigue

[32 1173718 00; Jan.1989) Oconee Test Procedure
(63 1174335 00)

U y v
'

Baunding Fatigue Bounding Fatigue | Oconee.1 Feb.89 heacup
Analysis-for D8 1 Analysis for Oconee. type temperature measurements
[32 1173619 00; [32 1173944 00: Jan.1989) [51 1174780 00: Apr.1989)
Wov.1988)

/
Verification of Thermal striping Characteristics L

Analyses
~

Fatigue Analysis of Thermal StripingFatigue Bounding _ .

[32 1175106 00: [51 1174915 00)
'

[32 1175097 00; Apr.19L9)
Apr.1989)

\
B&W Owners Group Submittal to the NRC Applicability of
in response to NRC Bulletin 88 11 --e Oconee Analyses *

[BAV.2085: May 1989] to Oconee. type Plants
(51 1174394 00: Apr.1989)

U

B&W ansvers to NRC questions (except 5.9)
[ September 1989)~

o i

Detailed stress for thermal stress range (Equ.12) B&W answer
Revised Verification of Fatigue Bounding Analyses --am- to NRC question 5.9 -
Literature Search [32 1175097 01: Nov.1989) [ November 1989)

!

_ , - . . _ . . _ ,, _ _ -
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ENCLOSURE 2
.

.

AUDIT TRIP _ REPORT

PURPOSE: Audit of Crystal River Unit 3 on Bulletin 88-31
Issues (Pressurizer Surge Line Thermal
Stratification).

LOCATION: Crystal River Plant, Red Level, Florida

DATES: May 1-2, 1990

NRC
PEGONNEL: S. N. Hou (NRC), S. Brewer (NRC), G. DeGrassi (BNL)

LICENSh?
PERSONNELt J. S. Tunstill (FPC), E. E. Froats (FPC), C. B.

Doyel (FPC), E. J. Gallion (FPC).
1.0 INTRC. DUCTION

The purpose of this audit was to review the implementation and
results of the Licensee's program to address Bulletin 88-11 issues
regarding pressurizer surge line thermal stratification. The
bulletin requested all PWR Licensees to establish and implement a
program to confirm pressurizer surge line integrity in view of the
occurrence of thermal stratification and inform the staff of the
actions taken to resolve this issue. Licensees of operating PWRs
were requested to take the following actions:

1. Conduct a visual inspection of the surge line to
determine any gross discernable distress or structural
damage in the piping and its supports.

2. Demonstrate that the surge line meets the applicable
design codes, ?SAR and regulatory commitments by
performing a 1lant specific or generic bounding analysis
concerning the phenomena of thermal stratification and
thermal striping,

i

3. If the requirements and licensing commitments are not met
for the remaining life of the plant, a justification for
continued operation must be submitted and plant specific
data on thermal stratification, thermal striping, and
line deflections must be obtained. The data may be
obtained through collective efforts, such as from other
plants with a similar surge line design.

L 4. Based on the applicable data, the stress and fatigue
analyses are to be updated to ensure compliance with,

applicable code requirements.

1
|

.. _. ,
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Florida Power Corporation (FPC) performed the inspection on'

December 31, 1988 and found no signs of distress. The bounding
analysis was performed as part of the B&W Owners Group (B&WOG)
Program on surge line stratification. FPC submitted the B&WOG
Report, BAW-2085, to NRC on June 1,1989. The report presented the
results of the bounding analysis to justify continued operation of
the plant until the final program results are available. The
analysis concluded that the most limiting B&W plant can operate for
at least five more years without fatiguing the surge line to the
Code limit. As part of the B&WOG program, thermal stratification
data is being taken at a typical B&W plant (Oconee Unit 1). The
long term program which is scheduled to be completed by the end of
this year will refine the analysis to demonstrate Code compliance
for the remaining life of the plant.

This audit was conducted to review the Crystal River Unit 3
(CR-3) program in detail. A copy of the NRC audit agenda is
included in Attachment 1. A number of generic items including the
bounding analysis methods and models were discussed during a
previous meeting at B&W offices on April 4, 1990. A summary of
that audit was documented in a separate report. The site audit
focussed on plant-specific items including operating procedures and
records, surge line drawings, pipe stress reports, pipe support
calculations, pipe deflections, and a surge line inspection. The
audit included discussions with FPC personnel, document reviews and
a walkdown of the surge line. A list of audit participants and
exit meeting attendees is included in Attachment 2.

2.0 AUDIT SUMMARY

The following is a summary of the information obtained during
the audit through our discussions and document reviews:

-2.1 Operating Records and Procedures

Information on the temperature differential (AT) between the
Pressurizer and the Hot ' Leg was needed to assure that the B&WOG
bounding analysis assumptions were applicable to CR-3. The
bounding analysis used a maximum AT of 422'F which was based on
measurements taken at the German Muelheim-Kaerlich (M-K) Plant.
A CR-3 Nuclear Shift Supervisor, Ernie Gallion, discussed operating
procedures and surveillance procedures with the audit team. Mr.
Gallion stated that Plant Technical Specifications limit the AT to
410*F. According to his recollection, he believed that AT's as
high as 400*F had been observed in the past during heatups and
cooldowns. However, because of administrative limits imposed a few
years ago, the operators try to maintain a maximum AT of 250*F.
The basis for the AT limits are to limit thermal shock to the
pressurizer spray nozzle. The Licensee was asked to provide the
documentation defining the administrative limit of 250'F.

2

l



_ - _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _

.

4

.

.

Operating procedures OP-202 for Plant Heatup and OP-209 for Plant
Cooldown were provided. One of the limits and precautions stated,
"Unless required for plant safety, do not operate pressurizer spray
valve during heatup unless A" is s250'F." The audit team inter-
proted this statement as a 1tmit on the use of pressurizer spray
instead of a AT limit but the Licensee argued that the plant
operators interpret this as a AT limit.

An additional limitation of AT is imposed by the maximum
pressure versus temperature limit curves which are based on NDT
limits. Based on current limits, .the Licensee showed that the AT
cannot exceed approximately 280*F. However, earlier curves
permitted larger ATs. FPC is performing a calculation to define
the maximum permissible AT based on the earlier curves. Prelimi-
nary results indicate a maximum AT of 399'F fpr heatup and 388'F for
cooldown.

Mr. Gallion also discussed and provided procedures for heatup
and cooldown surveillance (SP-422) and documentation of allowable, ,

operating transient cycles (SP-296). Procedure SP-422 requires
recording loop and pressurizer temperatures every 30 minutes during
heatups and cooldowns and provides forms to record the information.
The audit team asked for sample logs of this information over
different time ' periods to determine maximum ATs that had been
recorded. A sample log is included in Attachment 4. A quick
review did not reveal any ATs exceeding 300*F.

Surveillance procedure SP-296 gives procedures and forms for
documenting allowable operating transient cycles. A review of the
most recent logs indicated that CR-3 had experienced a total of 55%
heatup/cooldown cycles as of February 1990. It was noted that this
number did not agree with the number of heatup/cooldown cycles
given in the B&WOG report (29 cycles). Although the number of
cycles is still lower than the limiting number from the report
(135), the discrepancy raises questions regarding the credibility
of the information in the report. The Licensee was asked to
explain the difference.

2.2 Surge Line Design and Inspection

During the April meeting at B&W, several questions were raised
regarding the surge line configuration and support arrangement.
The B&WOG bounding analysis was based on the Oconee design which
was stated to be representative of nearly all B&W plants including
CR-3. A review of the B&W information indicated that while the
piping layout was similar, the pipe supports were different.
Oconee has three snubbers while CR-3 has three snubbers plus three
spring hangers. Furthermore, the locations of the supports could
not be determined from the drawings. As a result, FPC was asked
to provide the latest QA/QC surge line drawings for review at the
site.

3
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The Licensee provided two drawings of the reactor coolant
system which were recently revised to indicate the location of the
pressurizer surge line supports. The drawings indicated that the
support locations were based on a recent walkdown. A piping
isometric drawing was not available but the Licensee provided an
isometric sketch which was made up recently (see Attachment 3).
However, the original surge line isometric drawing was subsequently
found and reviewed by the staff three months after the audit. FPC
also provided pipe support drawings for the three spring hangers
and three snubbers (see Attachment 3). These drawings were
indicated as "as-built" drawings.

FPC provided a copy of the inspection report which was
performed to satisfy the Bulletin 88-11 inspection requirement.
The visual inspection was performed in accordance with ASME XI, VT-
3 requirements and concluded that there are no signs of distrecs
or structural damage. The inspection report was found to be
acceptable.

The NRC audit team conducted a plant walkdown to inspect the
pressurizer surge line. Due to high radiation, access to the area
was limited. The team was able to view the line from a platform
located about eight feet from pipe support RCH-44. From this area,
the horizontal routing of the line and the supports from the
pressurizer nozzle to hot leg were visible. The vertical riser and
support RCH-46 were behind the hot leg and could not be seen from
the observation platform. Although the audit team inspection was
limited by distance and pipe insulation, the piping configuration
and support arrangement were confirmed and no obvious signs of
damage were seen. The audit team also noted that there was
adequate vertical clearance to accommodate pipe movement due to
thermal stratification. There were no pipe whip restraints or
other structures which could interfere with the pipe. Since no
pipe whip restraints were seen, the Licensee was asked how the
plant is designed for pipe breaks. The licensee couldn't provide
an explanation.

2.3 Surge Line calculations

During the April meeting at B&W, questions were raised
regarding the acceptability of stratification-induced deflections
versus limits of travel and loads on spring hangers and snubbers
as well as proper consideration of all loads including deadweight,
seismic and normal thermal loads. FPC was asked to provide the
original pipe stress report, pipe support calculations and
evaluation of bounding deflections versus allowables.

,

| The Licensee informed the audit team that pipe support
! calculations could not be found. Some of the support drawings
( - indicated support load values for standard components (spring
| hangers). However, there was no documentation on the source of the

| loads or on the adequacy of the supporting steel, welds or anchor

4
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bolts. The Licensee could not explain how the support adequacy was
verified during the NRC Bulletin 79-14 program.

The Licensee provided the original pipe stress report for
review. This report had been prepared by B&W in March 1974. The
piping was originally analyzed for pressure, deadweight, thermal
expansion and seismic loads in accordance with the USAS B31.7
(1969) Code. Computer analysis had been performed to demonstrate
that the piping met code allowables for primary stress (eq. 9),
primary + eecondary stress (eq. 10), and peak stress for fatigue
evaluation (eq. 11). The piping model had three snubbers and no
spring hangers. Since the spring hangers could be expected to
reduce the deadweight stresses and not have a significant effect
on thermal expansion and seismic stresses, the model appears
conservative. The seismic response spectrum used in the analysis
was stated to be more conservative than the CR-3 response spectrum.
The fatigue usage calculation considered 1300 cycles of OBE which
seemed conservative but it was not clear whether thermal transients
were considered. This should be verified in the final analysis.
The calculation did not provide support loads. As discussed above,
the source of the support loads is unknown and remains to be
resolved. It was also noted that the piping contained welded
attachments for axial supports which were not evaluated in the
analysis. The adequacy of the welded attachments remains to be
demonstrated.

FPC provided a recent calculation to demonstrate the adequacy
of the surge line deflections due to thermal stratification. This
calculation was generated in response to the questions raised at
the B&W meeting. The calculation compared displacements from the
B&W bounding analysis with the manufacturer's specified travel
range for the spring hangers and snubbers. Displacement perpen-
dicular to the support was also checked to demonstrate that the
angle does not exceed a 4* tolerance. The methodology and results
were found to be acceptable. However, the source of the displace-
ments (B&W document No. 86-1178976-00, " Thermal Stratification -
Surge Line Displacements", dated 4/18/90) was not available for
review. It remains to be to be verified that the displacements are
indeed based on the bounding analysis conditions.

3.0 SUMMARY OF AUDIT FINDINGS AND ITEMS OF STAFF CONCERK

The following is a summary of the findings and items of staff
concern from the site audit:

o Pressurizer to Hot Leg AT is limited to 410*F by Technical
Specifications. The Licensee stated.that operators try not
to exceed a 250'F AT and a sample review of operating logs did,-

I not reveal a AT of greater than 300'F. The B&W bounding
! analysis used a maximum AT of 422'F which bounds the Technical

Specification limits. However, B&W inay need to lower the ATi

5
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for the long term resolution. If that occurs, the-Licensee *

will need to ensure that CR-3 is operating within limits'

including a complete review of operating' logs to demonstrate
applicability.

o - The CR-3 operating logs indicated a total of 554 heatup/
cooldown cycles. The B&WOG bounding analysis report indicated
:only 29 cycles. An explanation for- this discrepancy is
needed.

o The Licensee was not able to provide pipe support calcula-
tions. Support loads were indicated on three of the six
support drawings, but the source- of the loads was not
documented.

o A review of the original pipe stress report raised questions
regarding proper consideration of thermal transient cycles in
'the fatigue analysis. In addition, the design adequacy of
welded attachments for supports RCH 46 and RCH 49 was not
demonstrated.

o The surge line does not have any pipe whip restraints. The
Licensee- was not able to explain how pipe breaks are
postulated and designed for.

o The calculation which demonstrated that stratification-induced
displacements do not exceed spring hanger or snubber travel
limits was generally acceptable but the calculation which ,

documented theLsource of the displacements was not available.

o The ' Licensee inspection , and the staff walkdown of the surge
line did not reveal any problems.

In addition to the site audit findings, there.were a number
of findings from the April audit at B&W which were documented in
a separate; report.

4.0 ~ CONCLUSIONS AND RECOMMENDATIONS

The Licensee' in conjunction with the B&W Owners Group has-

- defined and implemented a comprehensive program to address the
.requ rements of NRC Bulletin 88-11. The program included a visual |i

inspection of the piping and supports and a bounding analysis to- ;

justify continuad short- term operation of the plant. A refined
-

analysis utilizing surge line: stratification data _ monitored at a-
simile . ' plant is:in progress to justify long terr. operation. This
- long term-program'is scheduled for completion by.the end of this
year.

1
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The NRC staff audits at B&W offices on April 4, 1990, and at
the CR-3' site on May 1-2, 1990, identified a number of items of
staff concern which must be resolved in the long term program.
Items of staff concern due to the CR-3 site audit are summarized
in section 3.'. of this report.

.

7
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ATTACHMENT 1

Audit Agenda
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AGENDA

NRC AUDIT OF BULLETIN 88-11 ISSUES

AT CRYSTAL RIVER PLANT

I. AUDIT DISCUSSION ITEMS

A. Surge line inspection results (Site)

B. Corrective actions implemented or planned (Site)

C. Surge line monitoring program and results from Oconee and

applicability to Crystal River (Site /B&W)

D. Surge line analysis methods and models (B&W)

1. Transient definition and basis

a. Stratification profiles

b. Striping

2- Piping and support structural analysis

3. Line deflection, thermal gradient and local stresses

4. Stress concentration by veld attachments

E. If Oconee analysis is used for Crystal River, show its

applicability. (Site)
F. Code evaluation - Stress and fatigue (Site /B&W)

1. Lot.d , load combination and code allowables

2. Verification of Code compliance

I
|
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II. DOCUMENT REVIEW

A. Surgs line inspection reports (Site)

B. Surge line drawings, including updates to reflect
c

corrective actions (Site)
1. Detailed calculations, including design and-

modifications of piping and supports

2. Computer models used

3. ASME Code evaluation

4. Deflection assessments to ensure no adverse

interaction with other structures and components

D. Monitoring program reports and data (Site /B&W)'

E. Other relevant licensee or NSSS reports (Site /B&W)

III. WALKDOWN (Site)



.

.t -

4

. .

ATTACHMENT 2
.

Audit Meeting Attendees

,



*:.

.

.

.

5/1/90 NRC BULLETIN 88-11 MEETIhG

Name Denartment

J. W. Tunstill FPC NUC Licensing

Giuliano DeGrassi NRC/Brookhaven National Lab

Shou-nien Hou NRC/NRR/MEB

Sarita Drewer NRC/NRR/EMED

E. J. Gallion FPC-Nuc ops

Ei E. Froats FPC-Supv., Nuclear Licensing

C. B. Doycl FPC - Mgr. Mech /Struc. Eng.
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E. E.'Froats- Suov. , Nuclear:' Licensing Eng. _ FPC
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K.-..R.1 Wilson'. Mgr.; Nuclear Licensing FPC
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Sample Surveillance Logs

for Heatup and Cooldown
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Attach documentation of the followiry data:
Initials

: 1.- . RCS Tc $
2. RCS Pressuxw A-
Annotate'all data as m a n with the following:- <

parameter, date, time, chart speed, sensitivity '

;(e.g., psig/div, 'F/div), key transient events
(Reactor. trip, . HPI actuatial, _etc).
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- Da m IT I . ENCLOSun

,. .

RC SYSTEM HEATUP MO C00LDOWN SURVEILLANCE LOG ..

* * * AVG ** ***

T T TCg + TC,E P2R RX_ p. INSERVICE
ST 4Tgg C8 '

LOOP "A* TEMP (*F/hr.) (*F/hr.) DH COOLER PZR SPRAY
-' '

TIE PRESSURE 2 Tp OUTLET TEMP ATEMP. INITIALS
'

, . , _

**** TSO 311 JYf Jff T'kA FA* /A~ /A W

0o95 GG) 3Y1 J Y1 JYT 997 6 +31 " 4- "+ cn

oriS CW .197 3 %f' )YY .500 - 2- +L x.4 - s.4- n,

O/</s' V7a.I 3V9 W5 3V9 46(' +- a '70 A./n A-/pr 4
h4-0A15' 59% 3rp ]ss Jrp 97A 1% -t ry &s n

OMT 6JV JTO JrD 3 s~0 99f' f +4 s+ "4 con.

63$ (o 5I 3TO 3C0 M0 503 y */ b +/n A/'m M
,

A034C 777 350 JTO J CD SM g +5A s:+ A w

04/5' /06S' 1r) )f) J f) ' .ST) -f & s 't 7 M4 "s- ch

oYVS IA fE' 357 JT7 J T 7. 177 f 8' 1 97 sk xAL n
'

o This column will be WA if DHR System operating and no RCP's ru ning. .

** This coltan will be WA if any RCP's running.
*** This coltan will be WA if Aux. Spray not in Use gr if PIR < 440*F. |16

**** Data carried over from previous page.

CG0ENTS: Perfe By 6 -r>/N- m -

Date t-M-10

'

.
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RC SYSTL1 HEATUP MO C00LDOWN SURVEILLANCE LOG .

.f
|** ***= a * Ayg

T U ST
CA CB A + TCB PZR RX p INSERVICEp

TEMP ("F/hr.) (*F/hr.) DH COOLER PZR SPRAYLOOP "A" ''
3

TIE PRESSURE 2 Tp OUTLET TEMP ATEMP. INITIALS J-

IJff 357 177 177 517 u:At WA "4 * 4- W****
l

,

'\
OSIf ff'fd J76 3 76 376 517 4 3T 4VY .Ar4 mas- n

oMf 17C / 377 ]]7 ]f7 6/ 7 -t all. -f 36 AA~ ^$f cn

06tf 19YT' 316 37C Jf6 632 1 11 1 30 m & W

s/ 0 YBO YSO (sw * 'lli +% ^'l^ / tin b%W 20if 9

03/4 Al O 3b bV bb f/YC '32 t /1( A /s Y/s Y

06 si&n s43 As &3 Gr^? % r 'l A4 |/&1 ~$
09 5 2//// 9'N +'N 4'/// df7 ' 22 0 k1 "4 l~L

2/do
02y5 2|S'$cien 979 '/7 8' V72 d4'l 28 ~2 A'M AV4 WG/

Otti 2 //C +1e % 9 10 /47 'A+ * *L WA 44 '{ L
o This column will be N/A if DHR System operating and no RCP's ru ning.

** This column will be N/A if any RCP's running.
*** This column will be N/A if Aux. Spray not in Use At if PZR < 440*F. |16

**** Data carried over from previous page.
Perfob By 6 #/ h '#dw

1CG9 TENTS: /
Date 1-Lf-fd
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- RC SYSTEM HEATUP Age enne nnWI SURVEILLANCE LOG

Di

*' * * AVG ** ***
*

-T ^- 1T :TCf},C: PZR' RX p. INSERVICE- ..;
# Tcg C8 g g

LOOP "A" . -
-

' TEMP- (*F/hr.) (*F/hr.) DH COOLER' PZR SPRAY. !TIfE PRESSURE.. 2- Tp
~

QUTLET TEtr ATEMP.- INITIALSs .-
,

**** 2/dd 'yyo. $o: 990 dy") + 24 f2 N/# n/s4 '- Wdc

M'l6 2/dY SoI ' <n } $O/ SV7 ~/-22 O st/s A/A &

11/f N/A S/V 5/V S/Y $f7 il $ ' 0 Uff Nf$ h
/& -

'
fo r, 2:1o 52r fzr sto . (vr 19 . 'o 1~, m-

tyS" 2 r vr ' 50 133 f33 tr y 'to * t- w +- W Tc-
.

$nei M8L SW SII SS/ /OS / O itJn ju/s

11tr 2. ors ~ i36 > 36 .Dr (+t 0 - 2. ng W E :
*

y

12'/ 5 2/// 5~// SW '5~1f /Y7 'O L A>/t ' tv// h i

I(1315 zig > 53s S 3/ TJG cv, o o m' ng c
131f R si y 536I 136 C3r C+7 o o M4 V4 Q ;1

* This coltan will be WA if DHR System operating and no RCP's ru ning.
o* This coltan.will be N/A if any RCP's running. :

*** This column will be N/A if Aux. Spray not in Use 20 if PZR < 440*F. [16 -t

**** Data carried over from previous page. t
,

C(M1ENTS: Perfo By M/ Mera #4,

~

Date-I:})/-?)

t

.
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E_1YSTEM HEATUP AlO C00LDOWN SVRVEILLANCE LOG *

* * * AVG ** ***

T T TC3 + TC , PZR RX p INSERVICE
ST 6TCA gg B

'
. LOOP "A" - TEMP ("F/hr.) (*F/hr. ) DH COOLER PZR SPRAY

TIE PRESSURE 2 Tp - OUTLET TEMP ATEMP. INITIALS,

2|f 7 554 S*3C 5~3 6 d'+ 7 o 0 H&- '#'+ d't_
****

l+tf 2 #c f [35~ gjf 5~3 7 [+7 -t o /V+ n d~ c_. .

/V'l5 2. lQ 535~ [JV [3.7 [c+7 0 o ^'d- V& EZ
fftf R I 4 5~ 57i~ 53f 753~~ d+7 o (:' . v -t-- ~.-t-- Q

ISYS Gil,) 535 S 55 53 S^ 'V7 o D s"/'f} n/A BU

jb!G 34(, 53Y F37 535 6'f 7 0 0 M/A N A/x

IU V5 3/l,c. OS 53 S 53$ c ig o o Ng g, AM

* This column will be N/A if DHR Systen operating and no RCP's ru ning.
** This column will be W A if any RCP's running.

*** This column will be WA if Aux. Spry not in Use gr if PZR < 440*F. |161

Data carried over from pravious page.****

COMENTS: k rr./ L L J.7 ,,tL T Perfor d By [ fhSY
A L.. J u L u . L ,. / M fc Date 29 % 96

*

/

rn /m fx
I '

. .

'

SP-422 Rev. 17 Page 13 __

w
. - _.



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _

.s.

. ..

-

- twin SHEET I - *'
ENCLOSon/4_

' '

RC SYSTEM HEATUP AND COOLDOWN SURVEILLANCE LOG
e

* * *
. AVG ** *** '

T T TC :+ TC N 6T
- .-

CA: CB A B PZR' RX p . INSERVICE'.LOOP "A"
~'

TEMP'- (*F/hr.)TIME PRESSURE- 2 Tp
~ ( *F/hr.) DH COOLER- PZR SPRAY

OUTLET TEMP ATEMP. INITIALS
****

,2/43 535 53 7 $35 6<{ 7 (P D IVe m' Je.
o31s 2/ c t sn. .s yp 5 n S. . c vy af .o . p,r . 4 pu
wf 2tt 9 cv1 sf1 S12 c,. v 2 +9 o ^% "4 ^ <<J -

00/S~ 7/ 6 'l 144 s~YF S* Y& &Y7 F T. V "A N. +- W
ocr/C at (, ( S t/D S '/ ? T V7 (r</1 2 O e/p 4/ia- ~b4

al (' 2/ & 2( TY7 S''/7 S-/7 (,D O O p /' /a p/4t

o ius- m.s ssi ssi ss, en 48 o ,J/,a ,A gg,
Q2iC' oTit, ;f STio S& 55(s fel? */O O &p- //T' D
pg.m st ni ni c c. i un .to a ph //n 45
os,s me m u su m lE o wk ./4 Cy

* This column will be N/A if DHR System operating and no RCP's ru ning.
** This column will be N/A if any RCP's running.

*** This column will be N/A if Aux. Spray not . in Use or if PZR < 440*F. '

**** Data carried over from previous-page. g [' Q^ |16
7

C0tHENTS:'O N rY,</ 8 A7 4 Performed By , 6: (,Mt<A - -

Date | <'2 Y 90 f/-H-I'
/
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RC SYSTEM HEATUP APD COOLDOWN SURVEILLANCE LOG
. ..

'

. AVG f
* * *

** ***
T T

TCA + TC
LOOP "A" ' 8 ' PZR .

6T STCA C8 RX p INSIRVICE
TIME PRESSURE

- : TEMP' (*F/hr. ) (*F/hr.) DH COOLER PZR SPRAY2 Tp OUTLET TEMP ATEMP. INITIALS
,.

~ (S!Y f(, <f floV T( V bY] *W O stf& W/sf ~b
|ik hin Q&

our 2ns suo scu sc c on 4 0

o4*i Z i s t, % $vy Suv.f y]] { Alh d{n hlq_o

nwf as? sca rc7 M vv7 /. o "A g/e 9
0 7:S a 1.r 3 5 73 S 7.t SW ty c +/b -2 m u y
O

t

.

* This colten will be N/A if DHR System operating and no RCP's ru ning.
** This column will be N/A if any RCP's running.

*** This colism will be N/A if Aux. Spray not in Use AC if PZR < 440*F.
|16**** Data carried over from previous page. 6h

,

COPMENTS: JGC - Je JA fM , 8/# Performed By k
Owbn C12% &$ Date /-JP7/
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