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(The information conceming the MSSVs is included because of us relcvancc to OPROOOO-H The mfommuon concerning the
turbine — driven pumps is included only because the source documents refer to both types of pumps.).

Tech Spee Surveillance Requirerment. SR 3.7.6.1

Evaluate the effects of the condition, including poténtial failure modes, on the ability of the SSC to
perform its specxﬁed safety,or safety support function{s)

‘The most limiting requirement for the MDAFW pump (in'terms of ﬂo“) is to provide 200 gpm io a single SG [Sce ‘Note 2)
S min following a LONF or a LOAC. Theability 16'provide this flow is dependent on the followmg items: .

e The pump suction pressure ~ This is controlled by CST level. The CST minimum level is based on ‘Tech Sp:c level
less tank drawdown for 30 minutes of pump opération at 200 gpm. A lower CST level is used in this ev: aluation than
was used in OPROQ0044. Lower CST level résults'in Tower flow to the SG.

e The AFW pump capacity — This is evidenced by the degree of degradation from the dcsign pump curve. 1fthe AFW
pump performance is degraded from its design operating conditions, the pump will provide less flow for the required
TDH to overcome downstream resistance and backpressurc. “The amount of allowable degradation is now specified by

the Inservice Testing program (IT-10). ‘This is an issue both in this OPR and OPR000044.

< e Blitam afebn MIVATW mumie wrseenrs eantral talve.—ic tn limit AFW flow from a particular pumbp both for
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information from sources such as field walkdowns, industry experience, proven system/component

Is the SSC in its present condition capable of performing its safety or safety support
function{s)? Explain basis.

(Usc‘cnvineering analysis or engineering judgment to determine whether the design funétion can be
provided given the existence of the deficiency. When using engmeenng judgment, provide supporting

performance under similar service conditions, etc.)

The MDAFW pumps in their present condition are capable of performing their safety function.

Analysis of Flow Capability Using Current Plant Conditions (prior to uncertainty npplicaﬁon)
AFW flow problems can be analyzed using the Proto-Flo model (Cale 971 14 Rev 2) \mh some minor conccnons cummlv
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1 {The mformauon conccmmg the MSSVs is mcludcd bccause of its rclcvancc to OPROOOO-H The mformauon concerning the

turbine ~ driven pumps is included only because the source documents refer to both typés of pumps.).
Tech Spec Suneillance Requirement. SR 3.7.6.1

Evaluate thc effects of the condition, including potential failure modes, on the ability of the SSC to.
perform its specxﬁed safety, or safety’ support function(s)

The most limiting requirement for the MDAFW pump (in terms of ﬂo“.) is to provide 200 gpmtoasingle SG [Sce Note 2]
S min following a LONF or a LOAC. The ability 16 provide this flow is dependent on the followmg items:

= The pump suction pressure — This is contrdlled by CST level. “The CST minimum level is based on Tech Spcc Tevel
less tank drawdown for 30 minutes of pump operation at 200 gpm. A lower CST level is used in this cvaluation than
was used in OPRO00044, Lower CST level results in lower flow to the $G.

* The AFW pump capacity -- This is evzdcnced by the degree of degradation from the design pump curve. If the AFW
pump performance is degraded from its design operating conditions, the pump will provide less flow for the required
TDH to overcome downstream resistance and backpressurc ‘The amount of allowable degradation is now speeificd by
the Inservice Testing program (IT-10). This is an issue both in this 'OPR stid OPRODDO-H,

» The function of the MDAFW pump pressure control val\e—-xs fo limit AFW flow froma particular purnp both for
runoutand for containment pressurization from a ruptured steam line. This valve when functioning as designed, limits
the MDAFW purhip outlet pressure to 1200 psig. “The flow associated with this prcssurc is dependent both on the
pump suctiot pressure and the amount of pump degradation. This was not an issue in OPRO00044,

»  The remainder of the system flow resistance—This is constant and is not an issue in this OPR and OPRO00044.

‘s The leakage out of the systcm«- This leakage is postulited 10 occur through the main feedwater check valvcs and is
tested by TT 300 & 305. Alihough the allowable limit is § gpm, thc current test results show na'leakage and that will
be used in this OPR and OPR000044,

® °The Steam Generator Backpressure—This is a function of the decay heat i input and the MSSV settings. However, the
.lo\vcst MSSV sctting (and its reseat pressure) dominates. Recent plant data have shown an average setting of 1085
Jpsig with a single standird deviation of 0.8% of sctpoint. Doubling that number to achieve a 20 value (for a 95793
confidence level) and then muliiplying by the standard factor of 0.5867 to achieve a 7575 confidence level (which is
appropriate for this apphcahon) results in 2 maximum SG backpressure of 1093.2 psig (1109.9 psm) ‘This
backpressure is 1 psi below'the valug used in OPRO00044. However, because of the PCV pperation, the SG
backpressure is not controlling and the evaluation done in OPRO00044 is bounded by this evaluation.

PIF-14£3 .
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Is the SSCinits present condition apable of performing its safety or safety support
-functlon(s)? ‘Explain basis.

(Use cngmcennh analysis or engincering judgment to determine whether the design function can be
provided given the existence of the deficiency. When using engmeenng Judgmcm, provide supporting
information from sources such as field walkdowns, ‘industry expcrience, proven system’componcnt
performance under similar service conditions, etc.)

The MDAFW pumps in their present condition are capable of performing their safety function.

Analysis of Flow Capability Using Current Plant Conditions (prior to uncertainty application):
AFW flow problems can be analyzed usmg the Proto-Flo model (Cale 97-114, Rev. 2) with some minor corrections currently
being mcorporaxcd A case was run using the curresit plant conditions (including the allowable AF\V pump degmdation per IT-
10) to determine the flow to the SGs and to see whether the PCVs were throtiling flow to maintain pressure. {When the valves
are throtiling, the PCVs are controlling flow; wheb théy are 100% open flow is primarily controlled by the SG backpressure.)
The conditions bound those described in OPR0O00044 including ! the PCV operation and the lower CST level. The following
inputs were used:

ICST level =33.5 feet (plant elevation) Tech Spec level less tank drawdown for 30 minutes of pump operation at 200
gpm

‘Pump curves --degraded curves as specified by IT-10

PCV —controlling to a pump discharge pressurc 6f 1200 psig

SG backpressure -- corresponds to current MSSV setting described earlier
§ The resulis of this analysis showcd that the P3BA wolld provide 198 gpm and P38B wi ould provide 192 ppm.

Flow Capability Including Unccrtnlntv Application:

| The estimated uncertainty associated with this flow value 1o the SGs'is ~7 gpm. [See Note 4 for more detail on uncertainties

| used in this cvaluation]. The estimated uncertainty associated with the pressure control valve setting is ~18 gpm. Combining
these two values of unccnaimy using the standard sqitare root of the sum of the squares of the indcpcndcnt varjables yields 20
gpm. Applying the uncertainties, results in a worst case predicted flows of 178 gpm und 172 gpm, respectively. Although the
value of 172 gpm (192 =20 for worst case pump) does not meet the stated design requirement of 200 gpm, the AFW pumps
will perform their intended functions for the following reason:

Conscrvatisms In the determination of the FSAR Requirements (initiation timc)
FSAR Delivery

‘The lintiting License Basis analyses for the required delivered flaw from AFW are the prc\iously mentioned LOXF and
LOAC transients. Inboth cases, an analytical assumption of a 5 minute delay [See Note 1] in initiation of AFW Rowis
made. .

‘As clarified in sections 10.2, 14.10.1, and 13.10.2 of the FSAR (as updated by approved FSAR Change Request FCR 03-
042; pending incorpordtion). the 5 minute delay is an arbitrary one [See Note 1] and is not reflective of the plant design or
response. Both of these events use the CST as a suction source and already i incorporate single active (ailures of pumps to
start. Thercfore, no manual re-alignment of the AFWV system is required and the remaining pump(s) start automatically
and deliver their pre-set flow rate automatically.

Actual Delivery

1In the case’'of a LONF, automatic pump start will occur immediately upon l‘sCClpl of an AF\V start signa! because ofT site
‘power is still available. In the more hnuun.x, case of 2 LOAC, ofT site power is lost and ihe AFW pumps sequence on with
‘the EDGs. This occurs in less than one minute from initiation.

“There is an additional 45 second delay before the minimum recirculation flow control valve shuts and alf flow §s delivered
‘to the 8:G. During this period, approximately 75 gpmis diverted Irom the pump discharge back to the CST via the
recirculation line.

PRF-1353 o
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Conscrvatism
Therefore, despnc the arbitrarily assumed delay of 5 minutes used in the analysis, it can be conservatively stated that 100
.gpm of flow is delivered starting at I minute, with ~172 gpm delivered at 2 minutes in both the LOAC and LONF cases.

Operator Action Timing Considerations’ .

The cruxof this issue of reduced AFW flow to the SG centers around the conservativ cly mtcrpreted statemnent in the FSAR that
“The AF system shall automatically start and deliver adequate AF systcm flow to maintain adequate steam generator levels
‘during accidents which may result in main steam safety valve opening™ “This unphcs no operator action. Jtis clear, however,
from the Emergency Operating Procedures that address the two limiting scenarios, LONF and LOAC, that ene of the earliest
‘steps inthese response procedures is to manually ensure proper AFW flow to the SG(s). :As noted earlier, there are actually
approximately 4 minutes of additional AFW pump run fime that ¢an be crédited because of the design features of the actuation
sequence. Therefore, the actual flow (using the additional 4 minutes) totaled over time for a degraded ﬂow would inject the
same mass of water as a flow initiated later in time (at time = 5 minutes) for some time following accident initiation,

Using the time analysis dxscusscd earlier in this recommendation, tesults in a flow of ~100 gpm for 1 'minute followed by a
flow of 172 gpm until the operator could take manual contrdl. This mass is equivalent 10 the mass injected for an AFW flow of
200 gpm tasting 22 minutes. This occurs at 27 minutes fromi event initiation. This time period is more than sufTicient for the
operator to implement the SG control steps in the response procedures which occurs 2 éteps afier the verification of immediate
actionsin EOP 0, “Reactor Ttip or Safcty Injection™,

Conclusion:
This analysis was performed using the current allowable pump degradation allowed by IT-10 and thcreforc the currént
acceptance criteria it contains supports this OPR.

Therefore critical plant parameters in this postulated scendrio would be bounded by the FSAR analyses and thus the MDAFW
pumps could be relied on to pcrform their intended function. However, they are not in conformance with Section14.1,10 and
Scction 14.1.11, which state the system provides 200 gpm to the steam generators for 2 LONF and a LOAC. The siatus is

‘| therefore OPERABLE but NONCONFORMING.

} The results of this OPR do not invalidate the conclusions of OPR000044 and bound the conditions evaluated thercin,

PIIF-1553
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}1f the SSC is not fully capable (Full Qu

Qualific ng its safety or safety
support function(s), then determine if Compensatory Measures are required to maintain
OPERABILITY.

(Describe the Compensatory Measures, basis for which the Compensatory Measures maintain
‘{ OPERABILITY, implementation mechanism (procedure, temp mod, etc.),-and under what

conditions the Compensatory Measures may be terminated.)

No compensatory measures are required.

If the SSC is not capable of performing its safety or safety support function(s), then
provide an Aggregate Review of the condition. Identify related Action Requests (CAP
numbers).

NA

»

Equipment recommended to be:

| O Operable[] Operable, But Degraded ®Nonconforming  [Jlnoperable *

Engineering Management Approv/al Required /th'ify Shift Managér immediately

Responsible Engineer: L:/M S (u/ Date:. ‘//&3/0;/Ext: 7698

Verifier: ’?.\,G\._{m./ 7‘% Fi. - Date: 7-300/ Ext: 7636

Cognizant Engineering supervisor: (\?S(‘\u\..v—* Date: “Voa/p,, Ext: _7416

AY
Approval Recommendation . y
Cognizant in?ineering Manager: VW«»«/

Date: 4/ZuAs/ O Na

Shift Manager Concurrence and Approval: __* Goestr . oo
Date and Time: _9'/.»’0 cy (ks

PRF-1453
Revanion 10 04 {0 02 Page 5of7
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Identify references used. (Reference Name and Section (s))

PBNP FSAR 10.2 (06/03), “Auxiliary Féedwater System (AF)”

PBNP FSAR 14.1.10 (06/03), “Loss of Normal Feedwater™

PBNP FSAR 14.1.11 (06/03), “Loss of all AC Power to the Station Auxiliari¢s™

PBNP FSAR 8.8 (06/01), “Diesel Generator (DG) System”™

1T 10, Rev. 48, *Test of Electrically Driven Au\.:harv Feed Pumps and Valves (Quanerl))
CIM000265 BYRONJ, “AFW Pump Performance Curves”

IT 300(305), Rev. 16, “Main Feed Line Check Valves Unit 1(2)”

TLB 34, Rev. S, “Condensate Storage Tank (T 34 A/B)"

'STPT 14.1), Rev 17, “Auxiliary Feedwater”

Calculation 97-114, Rev 2 “Development of Point Beach Auxiliary Feedwater’ Systcm Proto-l’lo Hydraulic
Model”

1.

'} Continuation. (Notes) - . .
This section is being used to provide amphr cation of some pomons of the text.

‘niot the limiting case because the inlet pressure of SW is much greater than that available from the CST. Itisimclevant

0 min 0 ¢gpm 0 gal -0 gpm 0 gal
1 min 100 gpm 0 ga! Ogpm 0 gal
2 min 172 epim 100 gal 0 gpm 0 gal
3 min : © 172¢pm Mgl Oppm -0 gal
4 min 172 gpm 444 gal ‘0 gpm 0 gal
S min 172 gpm 616 gal 200 gpm 0gal
6 min 172 gpm 788 pal 200 gpm 200 gal
7 min 172 gpm 960 pgal 200 gpm 400 gal
27 min 172 gpm 430001 200 gpm 4400 gal

The 5 minute time delay for initiation of AFW in the analysis appears to come [rom 2 consideration of the fime
required to transfer AFW pump suction {6 the Service Water (SW) System foffowing a seismic event. SW suction is

in this evaluation because the CST is the more limiting suction source. Nonetheless, the value remains in the FSAR
analyscs as a conservatism.

The Westmghousc analyses consider the split Now confi guranon (onc MDAFW pump fcedmg two SGs)tobe morc
limiting but this is from an RCS response perspective, For purposes of this evaluation, this is immaterial because the
acceptance criteria of the analysis is satisfied in eithér case. Both cases uses 200 gpm as their acceptance criteria,
Therefore this evaluation focuses on the 200 gpmi flow to the SG because it is more limiting hydraulically.

The equivalent mass injection calculation is done by defining the time {) that the AFW flow is less than 200 gpm. An
equation can be developed that equates mass mjected inthe dc),radcd flow case to the200 gpm case. The degraded
Tlow case consists of 100 gpm from 7= min to 2 smin (T is the time from event initiation) plus the degraded flowrate
(Q) multiplied by ¢. The 200 gpm casc consists bf the time 0] that is credited for the degraded condition less the 3 min
difference between full flow in the degraded case and the 5 min start time.

100+ @t =200(-3) Tnserting the value for Q{172 gpm - based on the most Jimiting pump) and solving for¢
yxclds 25 minutes.

Therefore Taix = £ +2 =27 min from event initiation. The followi ing chart helps show the relationship between T
and £

{T)ime from event initiation Degraded Flow Case{(OPR) Totalized .Design Flaw (FSAR case) Totalized

There are two contributors to the uncertainty of the AFW flow to the SG. The values associated with these

contributors arc determined using a 7573 confidence tevel (which is appropriate for this application). “The first

‘PBF-1553
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SSCaffected b\ condmon' OPROOOI 09

The motor-driven :umhary feedwater (MDAFW) purups, P38A tnd P38B arc the SSCs aftected by this condition. “The
condition is described in CAP0S6170, “IT-10 acceptance eriteria does not ensure adequate AFW without operator action™ and
followed up with OPR000109. In addition to the condition described below, the motor-driven AFW pumps are also currcmly
¢onsidered operable but nonconforming under OPRO0004S and the relationship between the two operability
determination/recommendations will be addréssed in this OPR.

Identify the overall scope of the condition that calls OPERABILITY into question.

The condition that calls OPERABILITY into question is the potential for AFW flow to the SGs to fall below 200 gpm
} (the FSAR stated minimum) at ¢enain Jevels of pump degradation which are currently within the IST acceptance criteria for the
MDAFW pumps. ‘This is 8ue 0 the manner in which the motor-driven AFW (MDAFW) pump outlet pressure control yvalves
(AF-40|2 and AF-4019) are sct up. This isstie does not apply to the turbine-driven pumps because their flow is not controlled
by an automatic pressure control valve.

The MDAFW pump outlet PCVs are set up to maintain a constant pressure of 1200 psig upstream of the valve (i.e, the pump

§ outlet pressurc). The outlét pressure of the AFW pump i$ equa] to the total developed head (TDH) of the pump at the flow
added to the suction pressure of the pump (as dev ¢loped by the CST lcscl) The TDH of the pump as a function of flow
through the pump is shown on the purnp curve. When solvmg for 1200 psig pump outlet pressure (using the Technical
Specilication limit for minimum CST level and the pump design curve), the pumps were able to just produce the tequired flow.
However, when uncertainty was added and allowable degradation was applied, the pumps could no longer reach their licensing
| basis Now.

Describe the specificd safety, or safety support, function(s) of the SSC. Identify the Licensing Basis
functions and performance requiremcnts, in¢luding Technical Specifications, FSAR, NRC

Commitments, or other approprmte information (refercuce SCOPE section 5.3).

TS 3.7.1 Four MSSVs per steam generator shall be OPERABLE.

TS SR 3.7.1.1 Verify each required MSSV lift setpoint per Table 3.7.1-2 in accordance with the Inservice Testing Program.
Following testing, lift setting shall be within +/- 1%.

TS Table 3.7.1-2 states that the lift setpoint for the lowest 8¢t valves is 1085 psig +/- 3%.

TS 3.7.5: The AFW System shall be OPERABLE with; one turbine driven AFW pump system and two motor driven AFW
pump systems. Applicability: Modes 1, 2,and 3, MODE 4 when steam generator s relied upon for heat removal.

FSAR 10.2 The AF sysiem shall automatically start and dchvtr adequate AF system flow 1o maintain adcqu:nc steam
generator levels during accidents which may result in main steam safety valve opening. Such accidents include; LOSS OF
NORMAL FEEDWATER (LONY), FSAR Chapter 14,1,10, and LOSS OF ALL AC POWER TO THE STATION
AUXILIARIES (LOAC), FSAR Chapter 14.1.11, events. LONF and LOAC are time-sensitive to AF system start-up.

FSAR 14.1.10 The auxiliary feedwater system provides 200 gpm of flow split to two stcam gencrators, § minutes following
recéipt of a low-low steam pencrator water level sctpoint signal.

The capacity of the auxiliary feedwater sysiem is such that the water level in the steam generators does not recede below the
towest level at which sufTicient heat transfer area is available to dissipate core residual heat without water relief from the RCS
rclief or safety valves.

FSAR 14.1.11 The auxiliary fecdwater system insures feedwatcr supply of at least 200 gpm upon 10ss of power to the station
‘auxiliaries. since the steam turbine driven auxiliary feedwater pump has a capacity of 400 gpm and the motor driven auxiliary
feedwater pumps have a capacity of 200 gpm each.

IST Program The auxiliary feedwater purups and MSSVs are included in the program.

PBI-1353
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tunoutand for containment pressurization from a ruptured steam line. This valve when funcnomng as desngncd, limits
the MDAFW pump outlet pressure 10 1200 psig. The flow associated with this prcssurc is dependent both on the
pump suction pressure and the amount of pump degradation. This was not an xssue in OPR000044.

The remainder of the system flow resistance-—This is constant and is not an issue in this OPR and OPR000044.

The leskage out of the systcm--Thxs leakage is posmlated to occur through the main feedwater check valves and is
tested by IT 300 & 305. Although the allowable limit is § gpm, lhc current test results show no leakage and that will
be used in this OPR and OPRO00044.

The Steam Generator Backpressure—This isa function of the decay heat input and the MSSV scttings. However, the
lowest MSSY senting {and its reseat prrssurc) dominates. Recent plant data have shown an average sctting of 1085
psig with a single standard deviation of 0.8% of setpoint. ‘Doubling that number to achicve a 26 value (for a 95/95
confidence level) and then multiplying by the’ st:mdard factor of 0.5867 ta achieve a 75775 confidence level (which is
sppropriate for this apphcnnon) results in a maximum SG backpressure of 1095.2 psig (1109.9 psia). This

“backpressure is 1 psi below the valué used in OPRO00044, However, because of the PCV operation, the SG

backpressure is not controlling and thé evaluation donc in OPR000044 is bounded by this evaluation.
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