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1.0 INTRODUCTION

The Code of Federal Reaulations, 10 CFR 50.55a, requires that inservice
testing (IST) of certain American Society of Mechanical Engineers (ASME) Code i

,

Class 1, 2, and 3 pumps and valves be performed in accordance with Section XI '

of the ASME Boiler and Pressure Vessel Code and applicable addenda, except -

where relief has been requested and granted or proposed alternatives have been
authorized by the Commission pursuant.to 10 CFR 50.55a(f)(6)(1), (a)(3)(1), or
(a)(3)(ii). In order to obtain authorization or relief, the licensee must
demonstrate that: (1) conformance is impractical for its facility; (2) the
proposed alternative provides an acceptable level of quality and safety; or
(3) compliance would result in a hardship or unusual difficulty without a
compensating increase in the level of quality and safety. Section 50.55a
(f)(4)(iv) provides that inservice tests of pumps and valves may meet the
requirements set forth in subsequent editions and addenda that are
incorporated by reference in 10 CFR 50.55a(b), subject to the limitations and
modifications listed, and subject to Commission approval. NRC guidance
contained in Generic Letter (GL) 89-04, " Guidance on Developing Acceptable
Inservice Testing Programs," provided alternatives to the Code requirements
determined to be acceptable to the NRC staff and authorized the use of the
alternatives in Positions 1, 2, 6, 7, 9, and 10 provided the licensee follows
the guidance delineated in the applicable position. When an alternative is
proposed, which is in accordance with GL 89-04 guidance and is documented in
the IST program, no further evaluation is required; however, implementation of
the alternative is subject to NRC inspection.

Section 50.55a of 10 CFR Part 50 authorizes the Commission to grant relief
from ASME Code requirements or to approve proposed alternatives upon making
the necessary findings. The NRC staff's findings with respect to granting or
not granting the relief requested or authorizing the proposed alternative as
part of the licensee's IST program are contained in this safety evaluation
(SE).
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2.0 BACKGROUND l

The current (second) 10-year interval for Beaver Valley Power Station, Unit
No. 1 ends on September 30, 1996. The current (first) 10-year interval for
Beaver Valley Power Station, Unit No. 2 ends on November 17, 1997. The IST
programs for both units are based on the requirements of the 1983 Edition

i

through the Summer 1983 Addenda of ASME Boiler and Pressure Vessel Code, j

Section XI (the Code), and guidance in GL 89-04, " Guidance on Developing
Acceptable Inservice Testing Programs." For inservice testing of pumps in
nuclear power plants, IWP-4110, " QUALITY," of the Code requires accuracies
within i2 percent of full scale for pressure, differential pressure, flow ;

rate, and speed instruments; and within f5 percent of full scale for
.

'

temperature and vibration amplitude instruments. IWP-4120, " RANGE," requires
the full-scale range of these instruments to be no more than three times the i

reference value (expected value of the parameter to be measured). However, i
for permanently installed instruments, NUREG-1482, " Guidelines for Inservice
Testinn ?t Nuclear Power Plants," Section 5.5.1, " Range sad Accuracy of Analog

,

Instrum s," states that the NRC staff will grant relief from the Code
requires at for range when the combination of the range and accuracy yields a
: coding at least equivalent to the reading achieved from instruments that meet
the Code (i.e., up to i6 percent of the reference value). It is also stated:
in this section that the use of any available instruments that meet the intent
of the Code requirements for the actual reading would yield an acceptable
level of quality and safety for testing.

3.0 PUMP RELIEF REQUEST 12 AND 10 FOR__ UNIT NOS. 1 AND 2 RESPECTIVELY
|

In s letter dated December 4,1995, Duquesne Light Company, the licensee for
Beaver Valley Power Station, Unit Nos. I and 2, submitted Pump Relief Requests
12 (Unit 1) and 10 (Unit 2) to request relief from IWP-4120 for certain <

instruments to be used for testing pumps in their IST programs. The licensee
evaluated the instruments' ranges and accuracies and concluded that though the
IWP-4120 criterion was not met (i.e., the full scale of the instruments
exceeded the limit of three times the reference value), the overall intent of
the Code's requirements were met. In its assessment of the proposed
instruments, the licensee stated, "the combination of the higher range and
better accuracy for each instrument yields a reading at least equivalent to
the reading achieved from instruments that meet the Code reruirements."

3.1 Pump Relief Request 12 for Unit No. 1

The basis for relief as stated in the licensee's submittal is as follows:

The pumps listed on the attached table use installed instruments which
do not meet the requirements of IWP-4120, however, the accuracies of the
installed instruments used are more conservative than the Code
requirements of IWP-4110, Table IWP-4110-1. Per the attached table, the
combination of the higher range and better accuracy for each instrument
yields a reading at least equivalent to the reading achieved from
instruments that meet the Code requirements. Therefore, relief is
requested in accordance with GL 89-04, Supplement 1 (NUREG-1482),
Paragraph 5.5.1.

_ _ _ . .- - - - - - - .- .
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The licensee's proposed alternate testing, as stated in the submittal is as |

follows:

Use th installed instruments listed on the attached table as long as I
the combination of the higher range and better accuracy for each !

. installed instrument yields a reading at least equivalent to the reading .

achieved from instruments that meet the Code requirements.- I.

The information provided is included in Appendix A, to this SE.
J

3.2 Pump Relief Request 10 for Unit No. 2

The ba/is for relief as stated in the licensee's submittal is as follows:
.

The pumps listed on the attached table use instruments which do not meet I
the requirements of IWP-41~20, however, the accuracies of the instruments !
used are more conservative than the Code requirements of IWP-4110, Table i

IWP-4110-1. Per the attached table, the combination of the higher range I

and better accuracy for each instrument yields a reading at least
equivalent to the reading achieved from instruments that meet the Codee
requirements. Therefore, relief is requested in accordance with GL 89-
04, Supplement 1 (NUREG-1482), Paragraph 5.5.1.

The licensee's proposed alternate testing, as stated in the submittal is as -
follows:

Use the instruments listed on the attached table as long as the
;

combination of the higher range and better accuracy for each instrument i

yields a reading at lesst equivalent to the reading achieved from |
instruments that meet the Code requirements.

|
The information provided is included in Appendix B, to this SE.

3.3 Evaluation
1

The licensee proposed to use instruments which, when the combination of the !
range and accuracy are considered, yield readings at least equivalent to the I
readings that would be achieved from instruments that meet Code requirements. |
The licensee presented the reference value for the parameter measured, the !

instrument range, and instrument calibration accuracy for sach instrument. In
addition, a licensee c.'aluation concluded that the proposed instruments meet
this criterion. For the tables of Appendices A and B to this SE, the required
and actual accuracies were calculated based on these values and included in
the last two columns (= Req'd Accuracy and = Actual Accuracy). For all j
instruments addressed in the relief requests, the actual accuracies were found i

!

I

|
l
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to be more conservative than the required accuracy and; therefore, the
proposed instruments were determined to provide an acceptable level of quality
and safety.

To obtain relief from the Code requirements, the licensee must support at
least one of the following requirements: 1) the proposed alternative provides
an acceptable level of quality and safety; 2) compliance with the specified
requirements would .esult in a hardship or unusual difficulty without a i
compensating increase in the level of quality and safety; or 3) the Code
requirements are impractical. As was previously discussed, and as is shown by
the last two columns of the tables in Appendices A and B to this SE, the
licensee's relief requests satisfy requirement 1) above. In addition, the
licensee's submittal was consistent with the guidance provided in Section
5.5.1 of NUREG-1482. Therefore, the NRC staff has authorized the alternatives
to IWP-4120 as requested per Relief Request 12 for Unit No. I and Relief
Request 10 for Unit No. 2.

.

4.0 CONCLUSION

The alternatives proposed in Relief Request 12 for Unit No. 1 and Relief
Request 10 for Unit No. 2 to Section XI, Paragraph IWP-4120, " RANGE," for the
instruments listed in Appendices A and B to this SE are authorized pursuant to
10 CFR 50.55a(a)(3)(1) based on the determination that they provide an
acceptable level of quality and safety. The licensee is authorized to
implement the alternate testing proposed in these relief requests on the date
of issuance of this SE.

Attachment: Appendices A and B

Principal Contributor: M. Shuaibi

Date: February 7, 1996
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APPDSIX A - TABLE OF INSTMMENTS FOR MMP RELIEF REQUEST 12 FOR LMIT 1 |
i
+

Pimp Instr u ent Canditlen empirleg gelief gemis for gelief/Attornate Test useg'd' sectunt*
Is is Assnaracy accuracy |

;

1CN-P-1A FI-1CN-122A The range of this gauge is The Chargire Line Flow Indicator uith a rage of 0-150 settons per minute (sym) is a2.7 a2.25 ;

1CN-P-1g greater then three times the slaed for all ordes of Charging Pimp operation. During the quarterly gas gin
1CN-P-1C reference flow, et full flow recircutetton fluu testice, the Code respairements are met. During Refuelire futt-

condition. flow testing, flow threigh this line is throttled to between 45-50 syn, slightly
betou 1/3 of the range. The cetibration accuracy is 1.51, editch would yield a
reading esce accurate than Code reesirements.

FI-1st-963 The range of this gauge is The Cold Les safety Injection Flow Indicator measures total flow to the reactor a10.3 a7.5 |
'

greater then three times the coolant system (RCS) cold Les daring an accident. It is staed for att modes of gis spm
reference flow, et full flow operation with a range of 0-1000 gut. During the fuit flow high head safety .

conditions. Injection (unst) test flow is throttles to approsientely 305 spa editch is slightiv |
toss then 1/3 of the range. With a cellbration accuracy of 0.751, this would

'

yletd a reading more accurate than Code repairements. ;

1RN-P-1A PI-1RN-600 The range of the gauges is These gauges are the discherse pressure sanges for the residust heet removal (tie) a5.76 a3.5 l
1RN-P-1g PI-1RN-601 greater then three times the pumps. They are sited for all mad = of pimp operation with a rense of 0-700 pois psig !

reference pressure at same pounds per espaare lach souge (psig). The Rut pimps take auction en the RCS, and !

operating conditions. the discherse pressure is dependent on the RCS pressure, varying between 96-435 |pels (typicelty 420 pois). The calibration accuracy is 0.5%, editch would yield a ,

!reading more accurate than Code regairements for any operating pressure.

1SI-P-1A PI-15I-943 The range of the gauges is These gauges are the discharge pressure seiges for the low heed safety injection a6 a2
,

1SI-P-1g PI-1st-964 greater than three t u s the (LNSI) pumps. They are sized for ett modes of pump operation with a range of 0- psig pois
I reference pressure, t v6" C 4 pais. They aset the criteria for apaarterly test, however, et higher flow |

flow conditions. rates the pressure is approslastely 251 of the range. The calibration accuracy J
is 0.5%, editch would yletd a reading more accurate than Code regairements. <

1CC-P-1A PI 1CC-100A The range of the gauges is These seuses are the discherse pressure gauges for the reactor plant camponent a6.6 a4*

1CC-P-15 PI-1CC-100g slightly greater then three cooling unter (CCR) pimps. The range o' the gauges is 0-400 psis. The use of a pois psig
I

; 1CC-P-1C PI-1CC-100C times the reference pimp curve is attomed for these pumps per Relief Respasst 11, and the typical
pressure. pressure readings are slightly louer then 1/3 the rarge, varyire between 110-132 |

pois. The calibration accuracT is 1.0X, editch would yield a reading more accurate |

then Code respairennts.<

i

FI-1CC-117 The range of the seiges is These flow Indicators are in the branch lines of the component cooling unter a240 a210'

FI-1CC-118 greater then three tiens the system. They are only used if the installed pressure differentist instruments gym gas
FI-1CC-119 reference flow. (PDIs) are over-ranged. In that case the typical flou espected would be enough to'

meet Code requirements, except for [FI-1CC-117), which could be pieced in service
i with a flow of 4000 gym. [FI-1CC-117) is slaed for att flow conditions with a

rense of 0-14,000 gym and an accuracy of 1.51. It.is in the 24= CCR heeder
3

j supplying the cooling toads inside contalrument. Ideen the RNR System is in
operation the flow through this line is significantly hiWier. The cellbration

,

accuracy of this gange would yield a reading more accurate than Code reestremente.
I
; Pst-1CC-119 The range of the flow meter This flow indicator in the CCR heeder supplying the cooling loads in the Ausillery 11.14 20.75

is v eeter than three times Building, has a range of 0-150 Inches unter cotiset (Inme). since the use of a inue inuc
j the reference fi - for pump curve is approved per relief, the reference flow may not be at a specific
- norant operations. flou point. Typical test flow differentist pressure is approsiastely 19 inuc.

The accuracy of the seuse is 0.51, editch would yield a reading more accurate than
Code respairements.

A-1 ATTACHMENT
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1FW-P-2 F1-1FW-1004 h range of the gauges is These flow indicators are in the the,;e lines to the steen generators from the AFW e6.6 24

1FW-P-3A FI-1FW-100s greeter then three tiens the pumps. The flew indicaters are slaed to measure accident flow from the Turbine- spa sus ,

1FW-P 3s FI-1FW-100C reference flow for the Driven AFW pig as welt es the footor-Driven pays, with a rarge of 0-400 gym. The
peotor-Driven auxiliary reference value for the fut A-flow test is appromiestely 110 spa, 27.51 of the

!

feeduster (AFW) Pumps. range. N calibration accuracy of the flow meters is 1.0E, editch would yletd a
reading more accurate then Code regairements. |

PI-1FW-156 The range of the ganges is These gauges are the euction pressure gauges for the AFW pumps. In 1991, design a0.6 a0.3 i
'

PI-1FW-1564 greater then three tiens the charge package (gCP) 1557 charged the esistime 0-160 psig ganges to the present 0- pela psig
PI-1FW-15eg reference preneure. 60 pois gauges. This range uns selected as a compromise betusen the innervice l

testing program regeiraments and poselbte accident pressures (i.e., giver Water i

sepplying the AFW pimps). The 0-60 pois range ullt =%e the accident i

preneure and typical test pressure of to pois. With a cellbration accuracy of
0.5X, this reeutts in a reedteg more accurate then Code regairements.

1EE-P-1A PI-1EE-101A The range of the ganges is These gauges are the discharge pressure gauges for the dieset generator fust oit 20.54 20.15

1EE-P-1s PI-1EE-102A greater then three class the transfer pays. The reference value is approulantely 9 pais, slightly below 1/3 pois pais
1EE-P-1C reference pressure. of the rsnee of the seuses (0-30 pair). Their calibration accuracy is 0.51, idnich
1EE-P-10 would yletd a reading more accurate then Code reesirements. I

!

1. = (approniente) 2equired Accuracy is calculated as 6E of the tement value to be measured durire the test.

2. = (Approniente) Actunt Accuracy is calcuteted as the predzt of the actual instrument calibration accuracy and the high and of the instrsement i

|range.
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APPENDIX B - TABLE OF INSTRUMENTS FOR PWP RELIEF REQUEST 10 FOR WIT 2 (
,

Pump Instrument Canditlen gespelrise setlef anels for entief/Attornate Test sesq'd sectiet*
Is is aceiracy aesseecy

2CNS4 21A 2CNS-P1151A The range of the gauges is These are the auction preneure sougw for the Chargirg Pumps. They are slaed for se.96 a0.8 |
2CNS*P21e 2CNS-PI152A greater than 3 times the ett modne of pisy operation including accident candittens (i.e., can take auction pois pois
2Cus4 21C 2CNS-PI153A reference pressures during from the Recircutetten sprey Pugs) with a range of 0-140 pounds per agaere inch +

cpaarterly recirculation flow gauge (psis). euring recircutetten flow testing, the auction pressures are '

testing and daring futt flow approminately 251 of the range. euring futt flew testing, the euction preneures
testing et refuelleg. are appremiantely 1st of the range. Their calibration accuracy is 0.55, edilch

usutd yletd a reading more accurate then Code regairements. |
|

2CNS-FI122A The range of the gange is This Charging Line Flou Indicator is slaed for att andes of Charging Pump a2.7 s2.25 :

greater than 3 times the operation with a range of 0-150 settons per minute (gen). It meets the Code gas spa |
reference flou darire regairements daring quarterly recirculation flow testieg of the Charging Pumps, j

*
testing et refustleg. heuever, the portion of flow through this line during futt flow testing et ;

refueling is throttled to between 45-50 gym, slightly below 1/3 of the range. |Its calibration accuracy is 1.55,editch usutd yletd a reading more accurate than
t

Cads teostrements.

2CNS-Fl943 The range of the soupe is The high head safety injection (NNSI) Injection Flow Indicator is sized for full $18 alb
greeter than 3 times the flow charging Pump operation during an accident with a rarse of 0-1000 spm. spm um .

reference flow daring Nowever, the portion of flow through this line during futt flow testing of the l

testing at refuellag. Charging Pimpe et refusting is throttled to approminately 30E of the range. Its !

cellbration accuracy is 1.05, which would yield a reading more accurate then Code |
regairements.

2Cus422A 2CNS-PI123A The rer.se of the gauges is These are the euction pressure gatoes for the goric Acid Transfer Pumps. They so.18 so.15
2Cus*P22e 2CNS-PI123e greater than 3 times the are sized for ett modne of pimp operation and goric Acid storage Tonk towets with psig peig

reference pressures daring a range of 0-30 psig. During spaarterly testing, the auction pressures are
spaarterly testing. approximately 10-151 of the range. Their calibration accuracy is 0.51, editch

would yield a reading more accurate than Code regairements.

2 sis 421A 2 SIS-PI938 The range of the seiges is These are the auction pressure seiges for the Lou Need safety Injection Pimps. so.96 20.8
2 SIS *P21e 2 SIS-PI939 greater than 3 times the They are sfaed for recirculation and futt flow testing with a range of 0-140 pole psig

'
reference pressures daring pais. During recircutetton flow testing, the auction preneures are appreminately
quarterly recirculation flow 20E of the range. During futt flou testing, the euction pressures are

testing and during futt flow approximately 10E of the range. Their cellbration accuracy is 0.51 editch would
testing et refueling. yield a reedirg more accurate than Code regairements.

2Rss4 21A lest Ganges The range of the songos may A test seuse is instetted on the suction Line of each Recirculation sprey Pimp a0.6 to.5
2Rss421e (suction be greater than 3 times the daring testing at refueling. A test dem is erected and filled with unter to IWC IWC

2 mss *P21C Pressure) reference pressures deries provide not positive auction head (NPsN). The ganges are slaed for varying
2Rss4 21D testing at refueling. towets of unter in the test das with auction pressures varying between 10-30

inches unter colum (IWC). Test gauges of warying rarges and accuracles may be
used, housver, the combination of range and accuracy would yletd a preneure
reading within a0.5 IWC. Therefore, their better calibration accuracy in
combination with a larger range would yield a reading more accurate than Code
regairements.

2CCP421A 2CCP-PI150A The range of the seuses is These are the auction pressure gauges for the Component Cooling Water Pimps. 20.864 20.3
2CCP421e 2CCP-PI150s greater than 3 times the They are alred for all modse of pump operation ulth a range of 0-60 pais. A pimp pele psig

2CCP4 21C 2CCP-PI150C reference pressures sharing curve is used during cpaarterly testing as approved by Relief Recpanet No. 7. The
cyaerterly testirig. suction pressures very betusen 24-37E of the range. Their cetibration accuracy

is 0.5%, which would yield a reading more accurate than Code requirements.

B-1
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2 M *P23A 2 M -fit 004 The rence of the seuses is These flow meters are located in the three lines to the steen generators (see) s7.2 a6

2 M 4 238 2 M FI1005 greater then 3 times the from the Aunillery Feedseter (AFW) Ptays. They are each efaed with a rence of 0- spe gem .

2 M -F1100C reference flous daring futt 400 spa to sneeure accident fleus from the Turbine-Driven AFW Pump [2M4223.
flow testing at cold They are also used to measure accident fleus from the isotor-Drlwen AFW Ptaps '

shutdeun and refueline. [2M423A and 51, but et a leswr flow rate of apprealmstely 30E of the rense.
Their calibration accuracy is 1.51, elch unutd yletd a reading more accurate
then Code regairements.

K GF*P21A 2EGF-PI201A ' The rence of the genses is These are the discherge pressure sages for the Emergency Diesel Generator Fuel e0.51 so.3

2EGF9215 2EGF-PI2018 ' greater then 3 times the oil Transfer Ptays. They are slaed for att modes of pump operstlen with a rence pelg psig

2EGFv21C 2EGF-PI201C reference pressures daring of 0-30 pois. During bi-monthly testing, discherse pressures are betusen 8.5 to
2EGF*P219 2EGF PI2010 bi-monthly testing. 10.5 peig, slightly below T/3 of the renee. Their calibretion accuracy is 1.0E,

dich would yletd a reading more accurate then Code regairements.
!

2 Sus 421A 25WS-pit 05A Tite rence of the seuses is These are the service Water Pump seat unter pressure gauges. They are sized for a0.6 20.5

2 sus *P21s 2 sus-PI1058 oreeter then 3 times the all modes of pump operation with a rance of 0-100 pois. purine gameterly pois pais

2susv 21C 2sWS-pit 05C reference pressures during testing, the seet unter pressures are approsiastely 101 of the renee. Their '
esorterly testing. cellbration accuracy is 0.51, which would yield a readine more accurate then Code

regairements.
.

1. = (Approsleete) Repaired Accuracy is calculated as 65 of the teuest value to be measured daring the test.

2. = (Approsimete) Actual Accuracy is calculated as the predact of the actual instrtment calibration accuracy and the high and of the instrument.

rense.
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