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UNITED STATES / 

WASHINGTON. D. C. 20555 

-May 26, 1989 

Docket Nos. 50-266 RECEIVED MAY 30 0 9 
and 50-301 

Mr. C. W. Fay, Vice President 
Nuclear Power Department 
Wisconsin Electric Power Company 

231 W. Michigan Street, Room 308 

Milwaukee, Wisconsin 53201 

Dear Mr. Fay: 

SUBJECT: RESPONSE TO NRC BULLETIN 88-04 (TAC NOS. 69956 

AND 69957) 

,the NRC staff issued NRC Bul-tin 88-04, "Potential 

Safety-Rela5td Pump Loss." The bulletin requested the evaluation of 

all safety-related pumps for 1) pump-tO-pumP interaction during mini

flow operation that could result in dead-heading 
of one or more of the 

pur.s, and 2) the adequacy of the minimum flow bypass lines with 

respect to camage resulting from operation and testing in the minimum 

flow mode. The bulletin also requested that within 60 days of receipt 

of the bulletin, licensees provide a written response that (a) summarizes 

the problems and the systems affected, (b) identifies the short-term 

and long-term, modifications to plant operating procedures or hardware 

that have been or are being implemented to ensure safe plant operations, 

(c) identifies en appropriate schedule for long-term resolution of this 

and/or other significant problem,. that are identified as a result of 

this bulletin, and (d).provides justification for continued operation 

particularly with regard to 
General Design Criterion 35 of Appendix A 

to Title 10 of the Code of Federal Regulations (10 CFR Part 50)t 

"Emergency Core Cooling" and 10 CFR 50.46, "Acceptance Criteria for 

Emergency Core Cooling Systems for Ligtt Water Nuclear Power Reactors." 

Additionally, the staff requested that within 30 days of completion 
of 

the long-term resolution actions, licensees provide a written response 

describing the actions taken.  

By letter dated June 28, 1988, you responded to Bulletin 88-04. Your 

response provided the information requested in a, b, c, and d above.  

No additional info,"-ation is required at -this time. The staff notes



Mr. C. W. FBy 
2 

that the neceSSary modifications are "scheduled to be completed during 

the Point Beach Units I and 2 refueling outages in 1991. The staff 

awaits your description of the long-term resolution acti.)fns, which is 

due within 30 days of completion of these actions.  

Sin erely, 

Warrpn H. Swenso n Projec Manager 

Project Directorate 111-3 

Division of Reactor Projects - Ill, 

IV, V and Special Projects 

Office of Nuclear Reactor Regulation

cc: See next page
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NRC-88-062 

June 28, 1988 

U. S. NUCLEAR REGULATORY COMMISSION 
Document Control Desk 
Mail Station P1-137 
Washington, D. C. 20555 

Gentlemen: 

DOCKETS 50-266 AND 50-301 
NRC BULLETIN 88-04 
POTENTIAL SAFETY-RELATED PUMP LOSS 
POINT BEACH NUCLEAR PLANT 

This is in response to NRC Bulletin 88-04 regarding the 

possible loss of function of safety-related pumps due to 

inadequate miniflow design. The systems at Point Beach Nuclear 

Plant affected by this Bulletin are the Residual Heat Removal 

(RHR) Systems, the Safety Injection (SI) Systems, and the 

Auxiliary Feedwater (AFW) Systems. Each system was evaluated 

with respect to the concern of potential pump dead-heading and 

inadequately installed miniflow capacity.  

Our responses to specific actions requested in NRC Bulletin 

88-04 are provided below.  

4a. Summary of Problems and Systems Affected 

RHR System 

Each RHR pump is provided with an individual orificed 

minLflow line. This line provides a flow path from each 

retor vessel injection line back to the associated 
Isction. This arrangement precludes pump-to-pumP 

i ion when the RHR pumps are operated on miniflow.  

The M pumps, therefore, do not have the potential for a 

pump being dead-headed while both pumps are operating on 

miniflow.  

The installed miniflow orifices were supplied by the RHR 

pump manufacturer, Pacific Pumps. The orifices are sized 

to provide a flow rate of 150 gpo. The flow rate of 150 

gpm was based solely on pumped fluid temperature rise 

considerations. Pacific Pumps now recommends a minimum 

flow rate of approximately 30% of the best efficiency 

point or 520 gpm for continuous operation of the RHR

A .i�n' �VK�w7 £��JTy Ct�kv�7



NRC Document Control Desk 
June 28, 1988 
Page 2 

pumps. For intermittent operation for pump starting, 

stopping, changeover, etc., the recommended flow rate is 

15% of the best efficiency point or 260 gpm. These flow 

rates are based on preventing the flow instabilities 

associated with low-flow operation.  

The miniflow rates of the RHR pumps were ultrasonically 

measured at approximately 160 to 165 gpm. At these flow 

rates, Pacific Pumps stated that the RHR pumps could be 

operated for approximately thirty minutes without 

incurring damage.  

The majority of the operating history of the RHR pumps on 

miniflow is associated with the performance of the 

required inservice testing of the pumps. The inservice 

test data since 1985 have been reviewed to determine the 

length of time the RHR pumps were operated on miniflow 

and what effects, if any, there were on pump operation 

and maintenance. The average time that an RHR pump was 

operated on miniflow during this period was 40.2 minutes 

per test, with a maximum period of 155 minutes. Since 

1985 there has been no increase in required pump 

maintenance. The maintenance that was required was 

primarily associated with seal leakage. It should be 

noted that the seal leakage was detected during the 

performance of the inservice testing and was corrected 

prior to jeopardizing pump operability.  

Si System 

Each SI pump has an orificed miniflow line from the pump 

discharge to the unit-specific SI test line and back to 

the refueling water storage tank. Each pump is provided 

with an individual miniflow orifice upstream of the 

connection to the common SI test line. Since both pumps 

utilize the common SI test line for recirculation back to 

the RWST, the SI pumps are operated in parallel while on 

miniflow. In a letter dated November 30, 1987, the SI 

Oftem designer, Westinghouse, stated that this orificed 

design reduces the pressure at the entrance to the common 

miniflow line to a value low enough that a weaker pump 

will not be dead-headed. Essentially, an orifice in the 

individual mirtiflow line desensitizes the system to the 

strong/weak pump concerns. This was verified on the 

Unit 2 SI pumps during testing on November 
6, 1987.  

Miniflow rates for the two SI pumps were ultrasonically 

measured with each SI pump operated individually and with 

both pumps operating simultaneously. The measured 

miniflow rates for either case was approximately 110 gpm

I
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for each pump. There was no discernible change in 

measured flow rates with the pumps operating individually 

or in parallel. Westinghouse's conclusion that the 

orifices desensitize the system to flow instability is, 

therefore, correct; 'and the potential for dcad-heading an 

SI pump on miniflow does not exist.  

The installed miniflow orifices were supplied by the SI 

pump manufacturer, Byron Jackson. The orifices were 

sized to provide a miniflow of 70 gpm. The flow rate of 

70 gpm was based solely on pumped fluid temperature rise 

considerations. Byron Jackson now recomiends a minimum 

flow rate of approximately 32.5% of the best efficiency 

point or 225 gpm for continuous operation of the SI 

pumps. This flow rate is based on preventing the flow 

instabilities associated with low-flow operation.  

Byron Jackson stated that the SI pumps could be operated 

for approximately 15 minutes at 70 gpm and for 

approximately 25 minutes at 110 gprn without incurring 
pump damage.  

The majority of the operating history of the SI pumps on 

miniflow is associated with the performance of the 

required inservice testing of the pumps. The inservice 

test data since 1985 were reviewed to determine the 

length of time the SI pumps were operated on miniflow and 

what effects, if any, there .were on pump operation and 

maintenance. The average time that an SI pump was 

operated on miniflow during this period was 42 minutes 

per test, with a maximum period of 189 minutes. During 

this time period, there has been no increase in required 

pump maintenance. The maintenance that was required was 

mostly associated with seal leakage. It should be noted 

that the seal leakage was .detected during the performance 

of the inservice testing and was corrected prior to 

je. aWdizing pump operability.  

Each AFW pump has an orificed miniflow line from the pump 

discharge to a common return line back to the condensate 

storage tanks. Each miniflow line has an air-operated 

isolation valve that isolates the miniflow line when pump 

flow to the steam generators increases above 75 gpm.  

Miniflow is reestablished when flow to the steam 

generators decreases to 30 gpm. Each pump is provided 

with an individual miniflow flow orifice upstream of the 

connection to the common line. This arrangement results 

in the potential for the AFW pumps to be operated in
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parallel while on miniflow; however, as was the case with 
the SI pumps, the existence of the individual pump 
miniflow orifices eliminates the potential for 
dead-heading an AFW pump while operating in miniflow.  

The installed miniflow orifices were supplied by the AFW 
pump manufacturer, Byron Jackson. The orifices were 
sized to provide a miniflow of 30 gpm. The flow rate of 
30 gpm was based solely oh pumped fluid temperature rise 
considerations. Byron Jackson has been requested to 
provide a revised recommended miniflow rate for the AFW 
pumps, taking into consideration low-flow instabilities.  
Due to the large demands placed on the Byron Jackson 
engineering department by NRC Bulletin 88-04, this 
information is, however, not yet available. It is 
estimated that the new recommended miniflow rates will be 
approximately 120 gpm for the motor-driven AFW pumps and 
175 gpm on the steam-driven AFW pumps.  

The majority of the operating history of the AFW pumps on 
miniflow is associated with the performance of the 
required inservice testing of the pumps. The inservice 
test data since 1985 were reviewed to determine the 
length of time the AFW pumps were operated on miniflow 
and what effects, if any, there were on pump operation 
and maintenance. The average time that an AFW pump was 
r'r/erated on miniflow during this period was 40 minutes 
.er test, with a maximum period of 237 minutes. During 
this time period, there has .'een no increase in required 
pump maintenance for the ele.:tric-driven AFW pumps. The 
maintenance that was required was primarily associated 
with seal leakage problems. It should be noted that the 
seal leakage was detected during the performance of the 
inservice testing and was corrected prior to jeopardizing 
pump operability. The steam-driven AFW pumps did require 
i reased maintenance; however, this was due to a problem 
wh. the turbine thrust bearing and was not associated 
wit'low-flow instabilities. This problem was corrected 
under Modification Requests 87-097 (Unit 1) and 87-098 
(Unit 2).  

4b. Short-Term and Long-Term Modifications to 
Plant Operating Procedures on Hardware 

Short-Term 

An Operations Special Order will be issued by July 15, 
1988, to inform the operators of the problems associated 
with operating the affected pumps on miniflow and the

lgjgý ý " :,Sam
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potential for pump degradation associated with extended 
miniflow operations. The intent is to minimize the amount 
of time the affected pumps are operated with flow rates 
below the manufacturer's recommendations.  

Long-Term 

The RHR and SI systems will be modified to provide the 

capability to perform the required inservice testing at 

flows equal to, or greater than, the minimum flows now 

recommended by the pump manufacturers. Since the 

majority of pump operations associated with miniflow 
conditions is related to the inservice testing program, 

the installation of higher capacity test lines will 
significantly reduce the cumulative pump operation with 

less than recommended flow rates. Following these 
modifications, the RHR and SI pumps will be operated in 

the low-flow condition only upon the receipt of a safety 

injection signal where primary system pressure remains 

above pump shut-off head. In view of the infrequent 
occurrences of automatic safety injection at Point Beach, 

pump operating history, mode of pump degradation, and the 

inservice testing program, this is considered acceptable.  

The riniflow lines for the AFW pumps will be moaified to 

increase the miniflow capacities to the flow rates 
recommended by the pump manufacturer. The modified 
arrangement will be designed to ensure that the potential 

for pump-to-pump interaction duiing miniflow operation is 
not created.  

As you know, Wisconsin Electric filed License Amendment 

Requests 42 and 58-on February 17, 1977 and November 27, 

1978 for Point Beach Nuclear Plants, Units 1 and 2, 

respectively, for Technical specification changes 
iewossitated by the revised inservice testing 
requirements, as required by 10 CFR 50.55a. To date, 
e certain portions of these proposed amendments have 

been reviewed and approved by the NRC. If the 
requi:.-ment to test the RHR, SI, and AFW punips on a 

monthly basis is revised to a quarterly test as required 

by our inservice test program, and as requested in these 

License Amendment Requests, the cumulative operaticr and 

potential degradation of the affected pumps on miniflow 

could be reduced.by approximately 60%. Thus, it is 

requested that NRC's review and approval of the IST 
programs and associated Technical specification changes 
be expedited.

I
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4c. Long-Term Resolution Schedule 

The modifications to the RHR, SI, and AFW systems 

discussed above are scheduled to be completed during the 

units' refueling outages in 1991.  

4d. justification for Continued Operation 

The justification for continued operation of the affected 

pumps with the existing miniflow capacities until the 

planned modifications are completed is based on pump 

operating history, degradation mode, administrative 

minimization of miniflow operation, and the inservice 

test program. Miniflow is needed for two reasons: 

pumped fluid temperature control and the new issue of 

pump suction flow stability. As stated previously, each 

of the pumps' miniflow lines was designed and adequately 

sized for the fluid temperature control concerns, our 

measurements indicate that the existing flow is adequate 

for this consideration.  

As stated earlier, the majority of miniflow operation is 

associated with the performance of the inservice test 

program. The data accumulated through the inservice test 

program denonstrate that there has not been a history of 

significant pump degradation and that pump performance 

has remained relatively constant. The pumps have also 

been operated during inservice testing for longer periods 

than those recently recommended by the manufacturers 

without incurring any noticeable damage or degradation.  

There have been approximately 150 
to 200 tests run on 

each pump in its history. Until the modifications are 

completed, each pump will have to be operated on miniflow 

for testing another 20 to 30 times, or less if the 

pending inservice testing Technical Specification change 

reqiuet is approved. By limiting the contihuous miniflow 

claration of the pumps to the time periods recommendedby 

t'manufacturers, the potential for pump degradation and 

damage will also be minimized.  

As you know, pump degradation due to operation with 

low-flow rates is not a catastrophic failure mode but 

occurs over a period of time. It leads to premature 

failures of packing, seals, and rotating element 

components as a result of higher vibration during 

low-flow testing. The purpose of the inservice test 

program is to monitor the subject punp. on a periodic 

basis to verify pump operability and to determine if any 

degradation in pump performance is occurring. This
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serves to detect the beginning of any potential problems 
with the pumps and to initiate corrective action prior to 

pump operation being affected. The inservice testing 

program at Point Beach ensures that these pumps are 

capable of operating as designed when required to perform 

their safety-related function.  

Please contact us if you have any questions regarfing our 

response.  

Very truly yours, 

"" ' 

C. W. Fay 
Vice President 
Nuclear Power 

dpg 

Subscribed and sworn to before me 
this q._ day of -"- , 1988.  

Notary Public, State of Wisconsin 
My commission expires J- 27. C 

Copies to NRC Resident Inspector 
NRC Regional Administrator, Region III 

Blind copies to G. M. Kriemer 
E. J. Lipke 
R. A. Vwton 
J. J. Zach

3323m=
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Jackson 
Products
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Pumps 

D .- s Cr 

7 August 1989 

visconsin Electric Power 'Company 
•.O. Box 2046 
Milwaukee, Wisconsin 53201

D�T R�T:"�:

Ri.E. t A3. , ,.  
F;LE r•. • ! '

Attention: Mr. R. A. Newton 
General Superintendent - NSEAS

Attention: Mr. J. P. Austin

Subject: Wisconsin Electric P.O. No. 139764 
Byron Jackson Job No. 851-C-2264.21 
Minimum Flow Analysis

Gentlemen: 

Thank you for your continued interest in Byron Jackson 
pumps. We are pleased to present the following report.  
This report concerns information regarding minimum flow 
rates for auxiliary feed water pumps at the Point Beach 
Nuclear Plant. This data was analyzed in accordance with 
minimum flow requirements as outlined in NRC bulletin 88-04.  

In reviewing the filez, it was noted that there are four i4) 
auxiliary feed pumps at the Point Beach Nuclear Station.  
While these pumps are identical in model number, they are 
slightly different. S/N 691-S-1028 and 1029 are designed 
for 400 GPM at 2754 feet. S/N 691-S-1030 & 1031. are also 
designed for 2754 feet of TDH but at 200 GPM. Both pumps 
used the same ist stage hydraulics, but with a different 
series configuration.  

The following guide-lines should be followed in order to 

avoid damage due to operation at reduced flow rate: 

S/N 691-S-1028/29:

Accumulated Timc 
(Hrs/Year)

1500 
60-1500 

60

Min. Flow 
(GPM)

210 
130 
100

% B.E.P.

42 
26 
20

RECEIVEl" 
NUC1LAR D*GS:Nz NL, AUG - 9 "I 3

I£. -



Wisconsin Electric Power Company 

7 August 1989 
Page 2 

S/N 691-S-1030/ 3 1: 

Accumulated Time Min. Flow 

(Hrs/Year) (GPM) % B.E.P.  

1500 105 28 

60-1500 75 20 

60 70 19 

operation at 30 GPM should be avoided for both pumps.  

This concludes the work requisition on purchase ordcr 

139764. We trust that this information is satisfactory. If 

you require additional information, please do not hesitate 

to contact me.  

Very truly yours, 

BW/IP INTERNATIONAL, INC.  

PUMP, DFSZ 

W. Fred Grondhuis 

Senior Sales Engineer 

WFG/ss:WIEPCO7.ltr 

CC: BW/IP International 
Ms. Ruth Ellen Hawks - LAO
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ENGINEERING EVALUATION 

NRC Bulletin 88-04, "Potential Safety-Related Pump Loss" identified two 

possible miniflow design concerns. The first concern involves the potential 

for the dead-heading of one or more pumps in safety--related systems that have 

a miniflow line common to two or more pumps or other piping configurations 

that do not preclude pump-to-pump interaction during miniflow operation. The 

second concern was whether or not the installed miniflow capacity is adequate 

to protect against a condition that has been described as hydraulic instability 

or impeller recirculation which occurs when pumps are operated at some point 

below the best efficiency point on their characteristic curves. These unsteady 

flow phenomena increase as the flow decreases below the best effi'• rcy point.  

Pump damage results from pump vibration; excessive forces on tV 'ler, and 

cavitation.  

On June 28, 1988 (Ref. VPNPD-88-335, NRC-88-062) we responded to NRC Bulletin 

88-04. Our response, as it applies to the Auxiliary Feedwater pumps (AFW), 

was that the parallel pump operation concern did not exist but that our 

mini-recirc lines are not adequately sized for inservice testing. Our response 

stated that the Auxiliary Feedwater system would be modified to provide the 

capability to perform the required inservice testing at flows equal to, or 

greater than, the minimum flows now recommended by the pump manufacturers.  

These new flcws are 70 gpm for the motor driven pumps and 100 gpm for the 

steam driven pumps. (Manufacturer's Letter Attached to Mod.) 

The NRC responded to our resolution of this issue in a letter dated May 26, 

1989. (Letter attached) 

Modification Reqi!est 88-099 was initiated to fulfill our commitment to the 

NRC to modify the recirc lines.  

Conceptual Design 

The Auxiliary Feedwater pumps miri-recirc lines are currently designed to 

provide 30 gpm of recirc flow to the condensate storage tanks (CST's). Each 

mini-recirc line has an air-operated isolation valve and flow orifice upstream 

of the common return line. The 2" mini-recirc lines are adequately sized for 

increasing the flow from 30 gpm to 70 or 100 gpm. The valve trim and flow 

orifice will be replaced with one that will accomodate increased flow. The 

setpoints for FT4007 and FT4014 will be adjusted to correct for the new flows.  

The increase in flow through the mini-recirc lines will not affect the 

operators ability to control flow.. The pump discharge head curves are 

relatively flat so that when the mini-recirc valve opens the flow to the steam 

generators will not change significantly. A calculation will be provided in 

the final design to show this.  

It is also recommended that the common return line for the ANW pump mini-recirc 

lines be instrumented with a flow indicator. Flow indication will provide 

assurance that the pumps are operated with sufficient flow on mini-recirc.



COST ESTIMATE

Mat'l Cost 
Option #1: (ea.) 

4 Valve trim 

4 Flow orifice 

Engineering Costs (3 Man-Months)

Labor (Man
Hours)

Total ( 
Mat'l 

Cost 
7,

GRAND TOTAL:

Option #2: 
(Option #1 with flow indication) 

Flow indication: 

2 flanges 

Orifice plate 

Electrical 

Transmitter 

Processing Piping 

Engineering Costs (1 Man-wee•

GRAND TOTAL:

V

-A



i. FSAR or Technical Specification 
change req'aired should modification' 
be implemented. No No 

j. Environmental effects. None None 

k. Specific scheduling problems; 
i.e., weather, lake conditions, 

plant conditions. Outage Required Outage Required 

I. Deleterious affects or modificationN 

on plant systems and/or com onents. None None 

m. Deleterious affects of modification 

on plant during implementation of No No 

modification.  
n. Security aspects cf modification 

during and following completion of 

modificat ion. N N 

o. .[ncreased fire azard or potential 
affects Appendix R safe shutdown None 

e uiment lire protection ro ram.Nne 

Insurance carrier notification. No No 

q. Seismic analysis. N40 No 

r. Environmental qualification. ' No No 

s. Missile protection. ____ 

t. Solid state vulnerability to RFI. No No 

u. Potential plant flooding effects. No No 

v. Future personnel requirements to 

suport resultin confiquration, None None 

w. Effects on masonry walls. None None 

Form QP 3-1.5, Revision 2

I

pOINT B[ACI NUCOER PLANT MR NUMBR -- 88-099 

__•OPTION O PTION 2 

a. Applicable codes and addenda. B31.1 

b. Cost estimate. I___ '1-3 4 3 t G 4 8 

c. Availability of parts or equipment P.O. Required P.0. Re0uired 

d. Improvement in plant reliability Yes, will allow pu p testing at Mfg.  

or efficiency. recommr.nded flow r tes 

e. improvement in system or component N 

function or maintainabilitv. 
No 

f. Expected reduction or increase in 

personnel radiation exposure as a Nn 

result of the modification (ALARA).-None 

g. Personnel radiation exposure 
expected to be i.ncurred in 

pe i the modification. None None 

h. Regulation'or code which would NRC Bulletin 

maemo±J~.LL.Ji**~ "" ie~'. C~8 ltf 88-0
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INTERNAL 

Qý9 CORRESPONDENCE

To J. J. Zach

Attention: - ?3 '( a tT-f0 -o '

A 
/-15t-90

Engineer)

SUBJECT MODIFICATION REQUEST TRANSMITTAL 

CopfTo NE File

W7 New MR(s) unnumbered for entry into the MR system per QP 3-1.  
Unit(s) System 

Suggested Title:

MR being returned to PBNP following review and/or approval.  
MR Number Section(s) Completed

S MR being returned for plant action.  
MR Number Sections(s) Requiring PBNP Action 

W- MR(s) for Completion and Filing.  
V$R Number 

W Comments:

Transmittal 
Approved By:•. -

S[.IB 819' Fo,- 3'79 2-E tol r 7C-* 299

POINT REACH

- �-�---�'

FROM 

DATE

LI

Rev

( P"es P -



-0I J. J. Zach

Attention:

�zs� � Engineer)

Sisxx MODIFICATION REQUEST TRANSMITTAL 

C-OPeo NE File

El New MR(s) unnumbered for entry into the MR system per QP 3-I.  
Unit(s) System

Suggested Title:

MR being returned to PBNP following review and/or approval.  
MR Number Section(s) Completed

MR being returned for plant action.  
MR Number Sections(s) Requiring PBNP Action

I

MR(s) for Completion and Filing.  
MR Number

Comments:

// Transmittal 
Reviewed by: --- Approved By, 

.. •: • . -

POINT FEACH

113

LI

fov - ' 7" 79 -e 
Lt a 7-.a 29;4

VIV) z 2;Rlw_097
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SINTERAL 
CORRE SPONDENCE

VPNPD-90-156 

To- R. A. Abdoo

FRom C. W. Fay

DATE March 27, 1990 

SuBJECT. POINT BEACH UNIT 2 SAFETY INJECTION, RESIDUAL HEAT REMOVAL, 

AND CONTAINMENT SPRAY PUMPS TEST LINE INSTALLATION

CopyTo. J. W. Boston 
R. W. Britt 
S. G. Cartwright

G. D. Frieling 
E. J. Lipke 
J. F. McNamara

R. A. Newton J. J. Zach 
File

The Nuclear Power Department requests project authorization for 

Project 36516 to begin work on the installation of the Point Beach 

Unit 2 safety injection, residual heat removal, and iontainment 

spray pumps test line. The costs associated with this project is 

summarized on the attached project requisition detail. The 

installation of the test line is anticipated for the fall 

refueling outage in 1991.  

This project will satisfy our commitments to the Nuclear Rogula

tory Commission regarding Bulletins 88-04 and 89-04. Copies of 

responses are attached.  

Please contact me if you have any questions regarding this 

evaluation or the subsequent project scope.  

Ji/LWF.W 

JAP/jg

L01 a 70

I. -?I--

4C 
"e-- kno

- / i,-- -- .2 i'

C;' (g, 0 Ccq 
04D

APR 5 1990



WISCONSIN ELECTRIC 
POWER COMPANY

PROJECT 
REQUISITION 

SUMMARY

JJ/z J:/*u 

FACc:T. 1 z

BUDGET ITEM: 852713 PUMP TEST AND RECIRCULATION LINES 

,OqRDINATOR: GARRY D. FRIELING, P377 

PROJECT RETIREMENT 
PROJECT TITLE COST AMOUNT

36516 U2 SI, SPRAY & RHR PUMP TEST LINE

TOTAL 

PREVIOUS AUTHORIZATION 

CATEGORY: POWER PLANT CHANGES AND ADDITIONS 

TYPE : MAJOR MAINTENANCE 

APPROVAL SIGNATURES: 

ED BY 

J.* A. PORTER

245.150 N/A 

N/A N/A 

REQUrSTlNG DEPT: 
COORD. DEPT 
PSCW AUTH.

VICE PRESIDENT 

J. W. BOSTON 

EXECUTIVE V.P. &

N/A245,150



WI5CONSIN ELECTRIC 
POWER COMPANY

PROJECT 
REQUISITION 

DETAIL
I 

PAGE 2 cF

BUDGET ITEM : 852713 PUMP TEST AND RECIRCULATION LINES

: 36516 U2 SI, SPRAY & RHR PUMP TEST LIl

ADMINISTRATOR: JAY A. PORTER, P377

NE 
SIGNED: -)• '

DESCRIPTION

SUMMARY: DESIGN, PURCHASE, AND INSTALL FULL FLOW TEST LINES ON THE SAFETY 

INJECTION, RESIDUAL HEAT REMOVAL AND CONTAINMENT SPRAY PUMPS TO 

SATISFY THE REQUIREMENTS OF NRC BULLETINS 88-04 AND 89-04.  

THE TEST LINES WILL BE TIED INTO EXISTING PIPING AND INTO A COMMON 

HEADER. EACH TEST LINE WILL CONTAIN A FLOW CONTROL/ISOLATION VALVE 

AND THE COMMON HEADER WILL HAVE A REMOVABLE SPOOL PIECE FOR THE SECONI 

MEANS OF ISOLATION. REDUNDANT !SOLATION IS REQUIRED FOR SAFETY RELAT! 

SYSTEMS. THE COMMON HEADER WILL BE INSTRUMENTED WITH FLOW INDICATION 

AND WILL TERMINATE AT AN EXISTING TANK. (REFUELING WATER STORAGE TANI

LOCATION INFORMATION 
ADM DEPT: NUC 
REQ DEPT: NUC 
DIVISION: NUCLEAR SYSTEMS ENG & ANA 

DISTRICT: NUCLEAR SYSTEMS ENG DIVIS

ESTIMATED .N-SERVICE DATE: 01/01/90

CAPITAL O&M

DISTRIBUTION BY POLITICAL DISTRICT 
38 

T JOB:

IRETIREMENT I SALVAGE I

PROJECT

i 1 %



WISCONSMN ELECTRIC POWER CCZMANY 
FLANT ACCOUNTING DIVISION 

CAPITAL VERSUS EXPE'NSE ADVISCRY 

Summary Shc-t

Inquiry Date 3 ,• 

Inquiree Ar. .PM& 

Project No.  

Project Description:

Department )}UC,;A

DEsJG•. B IIPJb Z,Cm-;'4ALL FtUL.L FC W TEa L/,JE: 

O0) t ;-o 5AF£.- T.7JE'/.7Ya , I(LOA L HCA'- AQEWVAL A40• 

C c:2PT " / i, , M. 'r! # A:. A

Cost Disposition Summarj' 

Capital (Construction) 

Expense (Operations/Maintenance) 

TeSoval 

Total Project Cost

C ¥= VEo :•'i. 300 

A4~-- 990r- it

Betirement 

Est. Salvage

4Note: Changes in the scope of the 

project and/or variances 

from costs stated herein may 

alter the above disposition.  

Consult with Plant Accounting 

if significant changes arise.

Prepared by /-"/ • ,..Date..... O 

Reviewed by Date 

Supervisor Date 

Superintendent •• Iae

P.ADt 5,01



WISCONSIN ELECTRIC POWER COMPANY 

PLANT ACCOUNTING DIVISION 

CAPITAL VERSUS EXPENSE ADVISORY 

1. Retirement Units of Property Involved

* S

Ref • 
Letter 

A 
A, 

B,

C 
C,

Unit 
No 

I' 

I S.t,, •f 

Ig 

•#

Unit Description 

I.ESlbUAL /AfA- 4rif-OIAL 'X.1Y$ 

SAF.r'Y V• 10~fc4To4 SYS.  
Ig II I 

IO~//.ll1, l"5./A( '

W.O.  
Ref.  

-100 

700 

7oo 

700 

700 

700

Year 
Installed 

/97o 

/? 7A~ 

/970 

H? 7.;x 

/F70, 

/P *To

Original Cost 

SO, 082.  

7, (0 1'0 0 

3 03, yk 

3qg, q ?o

HWiN Updated Cost 

6/, 5S o• 

&.5•,7, 71-T 

/1 00o1, "'e4F 

.10 0.=o., -4:, ,,

IT. DisposiLion of costs

Ref.  
Letter Capital Expense Retirement Removal SIvage 

A A"/,• 

A0 •,.'

3!, (,.W 
.o; • .

Reasoning 

M/WWo XrTe.4 AbL.1,1'; I.,

'II IG

11 1.

II

C 
C,

5I

Ill. Hlistorical Precedents/CommenLts 

q Arl rf: r.',,7 A fp c P - "T C. 7. to orA L f'a .C.T-r coSr fOsr--. ),JITS elt . h~oe. l• dW L b , 0,o 0 

kK 3-1I.?b

Project Coot 

75,/;z'} 

1/, 61 I 

;.',, C. '-, 
".., I*/ I.'.

t I 

I, 

,.

I .



Wisconsin 
Electric 
POWER COMPANY 

(Aul 22i*2a4.5 
23i W •4i91 P0 k= • M•~M W• 5~32O• 

[ ]2•-3.  

VPNPD-90-101 L -

NRC-90-018 

March 2, 1990 

U. S. NUCLEAR REGULATORY COMmISSION 
Document Control Desk 
Mail station P1-137 
Washington, D. C. 20f.5 

Gentlemen: (t 

pOCKETS 50-266 AND 50-301 

gUIDpACE ON 1ST PROGRAMS 
f6ERIC LETTER 89-04 FOLLOW-UP 
POINlT BECM NUCLEAR PLANT. UNITS 1_D 

As part of our october 3, 1989 response to Generic Letter 89-04, 

we committed to complete some specific testing by December 31, 

1989. Following this testing, based on the results, we would 

identify our course of action on the areas of containment spray 

pumps and the service water system.  

fontainment Spray Punms 

Generic Letter 89-04, Item 9. Our special testing indicsated that 

we could utilize a mini recirc flow path that contains flow 

indication. This method of testing is, however, operationally 

undesirable. First, it provides only single valve isolation 

between pump discharge pressure and the containment aprty 

nozzles. The resultant potential for inadvertently spraying of 

containment is a risk we choose not to assume. Secondly, a 

portion of the piping can become filled with borated water and 

remain in tis condition for extended tine periods. This also is 

a condition want to avoid.  

In ordae'rvly with the requirements of Generic Letter 89-04, 

Item 9, w ill make physical modifications to the containment 

spray systms of Units 1 and 2. Piping mystems will be installed 

which will allow pump full-flow testing on a routine basis during 

operation. Flow ingtrumentation will be installed. These system 

modifications will be installed during each unit's 1991 refueling 

outage.  

RC!FV"- - - .

NUCLM., .. . .

,4 m6.ejL d mj~zj7 L2- C ap-e



FRC Document Control Desk 
March 2, 1990 
Page 2 

Service Water System 

Generic Letter 89-04, Item 1, requires full-flow testing of pump 
discharge check valves.  

Item 3 requires check valve back-leakage testing (not 
specifically identified in the October 3, 1989 response, but 
tested for).  

Item 9 requires pump testing at full or substantial flow and 
obtaining required test quantities.  

The results of our December 12, 1989 testing wera inconclusive as 
to whether or not we can comply with Generic Latter 89-04, Items 
1, 3, and 9 relative to the service water system. We plan to 
rescopz cur tiating to ensure that routine testing, in accordance 
with Items 1, 3, and 9, can b-- donc. We will complete this 
testing by April 1, 1990.  

Beavested R21ief 

We request relief from two ASME Ccde requirements that we are 
meeting. These tt-o areas are (1) the use of amplitude as units 
of vibration zueasurement for. pumps and (2) taking puzp bearing 
measurements. Relief requests for these two items, as they will 
be inserted into our IST pro--grva, are attached.  

As these relief requests are not addressed in Generic Latter 89
04, and in keeping with the guidance provided therein, we will 
not implement the alternate testing described until we receive 
NRC approval. We believe these requests are technically well 
supported and are generally accepted practices throughout the 
nuclear industry. Further, the relief described will cause the 
test run times of safety-related pumps to be reduced. For the 
reasons given, we request approval of these reliQf requests an 
soon as possible.  

Fel QJ1 2 fer System. Addition to 1ST Pro'rax 

In the 24= future, we will add the fuel oil transfer system 
pumps andI lvaI to the IST program. Initially, testing will not 
be in co~liance with Section XI Codes due to the current system 
configuration. Modifications to upgrade thI configuration to 
that required to uiatisfy testing are being developed. Rather 
than delaying testing to wait fcr modifications to be completed 
or relief request approval, we plan to begin testing with the 
system as it in. W'hn physical modifications are completed, we 
will test according to ASIMM Section XI. The phymical 
modifications needed will be completed by January 1991.



NRC Document Control Desk 
March 2, 1990 
Page 3 

Because we Vill be submitting a complete IST program rewrite for 
the next ton-year interval before January 1, 1991, we do not 
intend to submit the program changes for fuel oil transfer system 
inclusion to you prior to January 1, 1991.  

We will be updating our IST program to reflect the addition of 
the fuel oil transfer system.  

Compiiance Status Summary 

Attached is a Compliance Status Suzmary revised to indicate the 
information on the containment spray pumps and sw.vice water 
system. Changes are indicated by bars in the right margin. The 
summary has been given a revision number and date.  

Very truly yours, 

U"... - ." : I f Ile .  

C. W. Fay / 
Vice president 
Nuclear Power 

TGS/dpg 

Attachments 

Copies to NRC Regional Administrator, Region III 
NRC Resident Inspcctor 

Blind copies to Krieser, Lipke, Newton, Staskal, Zach



RESPONSE TO GENERIC LETTER 89-04 
ATTACEMENT

Revision 1 
February 27, 1990

COMPLIANCE STATUS SUMMARY

GL 89-04 Item Compliance/Status

Additional special testing required, 
to be cc-pleted by April 1, 1990.

Except alternate testing per page 
of GL 89-04 was selected for some 
valves.

3

No Physical modifications required 

Yes 

No Following the corrective actions 
described compliance will be 
achieved.  

Yes 

(Not applicable to PWRs)

a. Containment spray system of both 
units to be modified to allow 
full flow testing. Completion 
by January 1992.  

b. Service water system implementing 
procedures changed by August 1990.  

Except that limits apply by 
penetration which'say be more than 
one valve.  

Scope review to be coapleted as part 
of our next 10-year IST cycle, 
December 1990.

1 

2

No

Yes

3 

4 

5

6 

7 

8 

9

Yes 

No

10 Yes

11 • • No



PUMP RELIEF REQUEST NO. 11

System:

Ccto~oent: 

Class: 

Function:

Test 
1-euirements: 

Basis for 
Relief: 

Alternate 
Testing:

Safety Related, Unit 1 and Unit 2 

All pumps in'the program 

To provide flow to safety systms

To boasure vibration in emits of displacement. (IWP 3210, 
1W? 4500 and any other stctions) 

The state,of th. art of vibration testing has improved 
dramatically over several yetrs. Eqz4riance has sho'in that 
vibration testing can be a primary indicator of pum perfor
mazae and degradation so I=g as proor tritz are maauured 
and amnlyzed. This is documrented in the current AM 
Section XI code in that Me-6, vhich allows the use of 
vibration velocity, is crossreferanced.  

The use of velocity as our vibration umIts and to use 
OM-b - 1989, Part 6, Tables 3 and 3& &•ttached) to define 
our vibration acceptance criteria.

Status: 
Documnt:
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TABLE 3b 

AhIt LMoe cm~ Ia& 

TeK Pwrmiwter LMp LOW W LOW Hg 

P (Posruve displacement 0.93 to 1.10P, 0.90 to <.93P, ... < 0.Q0, > 1.10P, 
pumps) 

AP (Vert1.aJ line shaft 0.9S to 1.104P, 0.93 to <.SIP, ... < 0.1fAP, >1 Ie.p, 
pumps) 

Q (Positive displace;rettin 0.95 to 1.100, 0.93 to <350, ... <0 930, > 1.100, 
vtrikal line shaft 
pumps) 

AP (Centrifugal pumps) 0.90 to 1.104.P, ...... <0.90•P, > 1.10&P.  

a (Centrifugal pumps) 0.90 to 1.10n ...... < 0.4.OQ, > 1.10Q, 

CENERAL NOTE: The subscript r denotes trferernce value.  

NOTES: 
Ill Vibration parameter per Table 2. V, is vibration referenc, value in the se4.ced units.  
U) Refer to Fig. 1 to establiih displacemnent limits for pumps with speeds a• 6rpm or velocity limits for pumps with spetds <600 

rpm.

6.2 Time Allowed for Analytis of Tests 

All test data shall be analyzed within 96 hr after 
completion of a test.  

7 RECORDS AND REPORTS 

7.1 Pump Records 

The Owner shall maintain a record which shall 
include the following for each pump covered by 
this Part: 

(a) the manufacturer and the manufa-cturer's 
model and serial or other Identification number; 

(bW a copy or summary of the mnnufacturer's ac
ceptance test repior If aJble; 

(cW a copy od *a. pump rnanufcturer's operat
ing limits.  

7.2 Irouifene 
The Owner shall maintain a record of test plah3 

and procedures which Ihall includ the following: 
(a) the hydraulic circuit to be es.ad; 
(b) the location and type of neasurernes-t for the 

required tist parameters; 
Wc) th'e reference values; 
(d) the method of determining reference values 

which are not directly measured by instrumenta
tion.

7.3 Record of Test 

The Owner shall maintain a record of each test 
which shall include the following: 

(a) pump identification; 
(b) date of test; 
(c) reason for test (e.g., post-maintenance, rou

tine inservice test. establishing reference values); 
(d) values of measured parameters; 
(e) identification of instruments used; 
(V) comparisons with allowable ranges of test 

values arid analysis of deviaticns; 
(S) requirement for corrective action; 
(h) evaluation and justification for changes to 

refrence values; 
() signature of the peson or persons respon

sibla for conducting and analyzing the test.  

7.4 Lec•rd of Corecttv Action 

The Oww shal maintaln recods of corrective 
action which shl'lnndud. a summAry of the car
rections made, the subsequent Inset-rice tests and 
confirmation of optrational adequacy (w para.  
4.4), and the signature of the individual respon
sible for correcthe action and verificztion of re
suits.
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PUMP RELIEF REQUEST NO. 12

Sys temn:

Component: 

Class: 

Function:

Test 
Requirements: 

Basis for 
Relief: 

Alternate 
Testing:

Safety Related, Unit 1 and Unit 2 

All pumps in the program 

Ill 

To provide flow to safety spstems

To mastura *,-h test quantity in Table IW-3100-1; this 
includes bearing temperatures.  

Almost all pt.,ps are dsigned such that temperature at the 
bearing itself ci-nnot be obtained. The tmperature which is 
actually monitored is bi:ring housing tetperature or cooling/ 
lubricant temperatures. Such temperatures are not 
representative of what is actually occurring at-the bearing.  
Due to the failure mechanisms of bearings, it is unlikely 
that occasional, periodic tesperature monitoring will 
indicate impending failures.  

To perform vibration monitoring, using the units of velocity, 
via state-of-the-art data analysis equilpmnt provided pump 
relief request 11 is granted. Such vibration monitoring can 
indicate bearing performance and degradation.

Status: 
Document:



IN'ERRE",A L cO

EZ • , 

i.~
VPNPD-90-157 

To R. A. Abdoo

F~oM C. W. Fay 

OATE March 27, 1990 

SUaJECT. POINT BEACH UNIT 1 SAFETY INJECTION, RESIDUAL HEAT REMOVAL, 

AND CONTAINMENT SPRAY PUMPS TEST LINE INSTALLATION

CoPYTO J. W. Boston 
R. W. Britt 
S. G. Cartwright

G. D. Frieling 
E. J. Lipke 
J. F. McNamara

R. A. Newton 
J _L Z, 
File

The Nuclear Power Depz.rtment requests project authorization for 

Project 36515 to begii1 work on the installation of the Point Beach 

Unit 1 safety injection, residual heat removal, and containment 
spray.pumps test line. The costs associated with this project is 

summarized on the attached project requisition detail. The 

installation of the test line is anticipated for the spring 
refueling outage in 1991.  

This project will satisfy our commitments to the Nuclear Regula

tory Commission regarding Bulletins b8-04 and 89-04. Copies of 

responses are attached.  

Please contact me if you have any questions regarding this 
evaluation or the subsequent project scope.

(.A4�fA/

JAP/jg

r~k L1f A

/ it %.VWJ "-,

RECMD



P.A.D. 50.1
File No. • 

WISCONSIN ELECTRIC POWER COMPANY 

PLANT ACCOUNTING D1VISION 

CAPITAL VFRSUS EXPENSE ADVISORY 

Summary Sheet

Inquiry Date 

Inquiree -. A. Ptr.  

Project No. Yi5 /.g574 

Project Description:

Department NUC.ýLeA

DE~sJ~3. ~Z,,; .rAfLL F1JLL F"UO TE:-TL'& 

Of T"L .e AFr.. T-. 'JEr I'Ee1L #4,E.-r UPAO-'JAL A,4J 

C,.,4,,'t•.7j'.jT SpA~I."5'( ,'T15 A"r 6"-CA H P ZUC-EAg PLA.JrT.

Cost Disposition SummarY* 

Capital (Conatruction) 

Expense (Operationh/Milntenaz 

•projet Corot 

Est. salvage 

*Note: Changes in the scope of the 

project ard/or vaxiance5 

from costs stated herein may 

alter the above disposition.  

" Consult with Plant Accounting 
if Bignificfnt clhanes arise.

Prepared by , k.' Date 

Reviewed by Date-

Supervisor Date .. _ 

Super intend en n, Date



WISCONSIN ELECTRIC 
POWER COMPANY

PROJECT 
REQUISITION 

SUMMARY

03/23/90 16:19 

PAGE I CF 2

TOTAL 245,150 N/A

PREVIOUS AUTHORIZATION I N/A I N/A

POWER PLANT CHANGES 
MAJOR MAINTENANCE

AND ADDITIONS REQUESTING DEPT: NUC 
COORD. DEPT : NUC 
PSCW AUTH. : NO

APPROVAL SIGNATURES: 

3A.PJORED BY 
J. A. PORTER

C. W. FAY 

VICE PRESIDENT 

3. W. BOSTON 
EXECUTIVE V.P. & COO

CATEGORY: 
TYPE

I I 
I

BUDGET ITEI 952713 PUMP TEST AND RECIRCULATION LINES 

COORDINATOR: GARRY D. FRIELING, P377 

TITLE PROJECT PETIREMENT WOIPR 
PROJECT COST AMOUNT 

36515 Ul SI, SPRAY & RHR PUMP TEST LINE- 245,150 N/A



WISCONSIN ELECTRIC 
POWER COMPANY

PROJECT 
REQUISITION 

DETAIL

FORM 1555B

BUDGET ITIE3 t 852713 PUMP TEST AND RECIRCULATION LINES

: 36515 Ul SI, SPRAY & RHR PUMP TEST LINE

ADMINISTRATOR: JAY A. PORTER, P377 SIGNED:

DESCRIPTION

DESIGN, PURCHASE, AND INSTALL FULL FLOW TEST LINES ON THE SAFETY 
INJECTION, RESIDUAL HEAT REMOVAL AND CONTAINMENT SPRAY PUMPS TO 
SATISFY THE REQUIREMENTS OF NRC BULLETINS 88-04 AND 89-04.  

THE TEST LINES WILL BE TIED INTO EXISTING PIPING AND INTO A COMMON 
HEADER. EACH TEST LINE WILL CONTAIN A FLOW CONTROL/ISOLATION VALVE 
AND THE COMMON HEADER WILL HAVE A REMOVABLE SPOOL PIECE FOR THE SECOND 
MEANS OF ISOLATION. REDUNDANT ISOLATION IS REQUIRED FOR SAFETY RELATEE 
SYSTEMS. THE COMXON HEADER WILL BE IFSTRUMENTED WITH FLOW INDICATION 
AND WILL TERMINATE AT AN EXISTING TANK. (REFUELING WATER STORAGE TANK)

LOCATION INFORMATION 
ADM DEPT: NUC 
REQ DEPT: NUC 
DIVISION: NUCLEAR SYSTEMS ENG & ANA 
DISTRICT: NUCLEAR SYSTEMS ENG DIVIS 

ESTIMATED IN-SERVICE DATE: 01/01/90

DISTRIBUTION BY POLITICAL DISTRICT 
38 

T JOB:

YEAR CAPITAL O&M REMOVAL CLEARING OTHER TOTAL 

PRIOR -1.680 118E 
1990 15,830 isle: 

1991 227,440 227.41 

TOTAL 245,150 245,1

.NITRE IEITSALVAGE I

03/23/90 16:19 

PAGE 2 OF 2
q 1. 5

PROJECT

SUHMARY:

1OO%



PLANT ACCOUNTING DIVISION 

CAPITAL VERSUS EXPENSE ADVISORY

1. Retirement Units of Property InvYlved 

Ref. Unit 
Letter No Unit Descript 

- At MA kESIbtAL /JA'1#rd 
24 
q5 A1 

6 SAPFfrY XtIZTECTIO 

C C tA',SJAii',r'" ,V 

-I 
ii I

Ion 

0o VAL '.YS.  

to 
a. !:Ys 

It 'fS

( .�'S.

W.O.  Ref.  

-7o0 

To 0 

7oo 

700 

700 

700

Year Installed 

/F 7o 

/9 70 

/F70 
/I 7t

Original Coat 

5oo, o8Z 

9, qo3, t5.9 

3.0 3, ?r

HWI Updated 
Cost 

h 115-S, 0 .43 
I, &,77, 7f-'I 

0,0oV, Fz9 
ho?, 00 •€

II. Disposition of costa 

Ref.  
Letter Capital Expense Retirement Removal Salvage 

A t " / ' ? 

A l 

(5 3671 

...1. .. , o..

Reasoning 

lJAW irFAi ADI .!; I.,, I

'I 

I, 

I, 

I,

�7' at

I II. Historical Precedents/Comments 

A h / ' i...r,,•. A PWA 00d 7 Ct.7/. "TorAL. Pf''otJ"rT C-o Tr FoOt 0^)ITS &I/ , .. IJoihb d4 a1'O, 3 0 

I'"K 3" I . f

1�'

Project Cost 

71, /'Z I 

.I, A,'V1 
:-,,j th. .

'I
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