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PLANT SYSTEMS

AUXTLIARY FEEDWATER SYSTEM

LIMITING CONDITION FOR NPFRATION

3.7.1.2 At least three independent steam generator auxiliary feedwater
pumps and associated flow paths shall be OPERABLE with:

a. Two motor-driven auxiliary feedwater pumps, each capable of being
powered from separate shutdown boards, and

b. One turbine-driven auxiliary feedwater pump capable of being powered
from an OPERABLE steam supply system.

APP!.ICABILITY: MODES 1, 2 and 3.
ACTION:

a. With one auxiliary feedwater pump inoperable, restore the required
auxiliary feedwater pumps to OPERABLE status within 72 hours or be
in at least HOT STANDBY within the next 6 hours and in HOT SHUTDOWN
within the following 6 hours.

b. With two auxiliary feedwater pumps inoperable, be in at least HOT
STANDBY within 6 hours and in HOT SHUTDOWN within the following
6 hours,

€. With three auxiliary feedwater pumps inoperable, immediately initiate
corrective action to restore at least one auxiliary feedwater pump
to OPERABLE status as soon as possible.

SURVEILLANCE REQUIREMENTS

4.7.1.2 1In addition to the requirements of Specification 4.0.5 each auxiliary
feedwate~ pump shall be demonstrated OPERABLE by:

a. Verifying that:

1. each motor-driven pump develops a differential pressure of greater

#-}391-95«;' n recirculation flow.
than or eQUG‘ ¢ valuds H"l-mtpd below

/2. the steam-turbine driven pump develops a differential pressure

/ of greater than or equal to-3383«nsid on recirculation flow when
the secondary steam supply pressure)is greater than 842 psig.
The provisions of Specification 4>9(4 are not applicable for
entry into MODE 3. /15~
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PLANT SYSTEMS

BASES

SAFETY VALUES (Continued)

109 = Power Range Neutron Flux-High Trip Setpoint for 4 loop operation

76 * Maximum percent of RATED THERMAL POWER permissible by
P-8 Setpoint for 3 loop operation.

X = Total relieving capacity of6a11 safety valves per steam
line in 1bs/hour, 4.75 x 107 1bs/hr at 1170 psig

Y = Maximum relieving gapacity of any one safety valve in
1bs/hour, 9.5 x 10° 1bs/hr at 1170 psig.

3/4.7.1,2 AUXILIARY FEEDWATIR SYSTEM

The OPERABILITY of the auxiliary feeawaier fvstem ensures that the Reactor
Coolant System can be cooled down to less than 350°F from normal operating
conditions in the event of a total loss of off-site power.

The steam driven auxiliary feedwater pump is capable of delivering 880 gpm

(tota) feedwater flow) and each of the electric driven auxiliary feedwater

pumps are capable of delivering 440 gpm (total feedwater flow) to the entrance

of the steam generators at steam generator pressures less than 1133 psia, At

1133 psia the open sieam generator safety valve(s) are capable of relieving at

Teast 11% nomina! steam flow. A total feedwater flcow of 440 gpm at pressures

less than 1133 psia is sufficient to ensure that adequate feedwater flow is
available to remove decay heat and reduce the Reactor Coolant System temperature

to less than 350°F where the Residual Heat Removal System may be placed inte
ODQT!tiOf‘Iq./ T/); J;rn,//anu /ﬂﬂnnf./ presinrs it vakeer @mrwrce 7(.7‘ wackh Pemp
will rovi¥e & eaf YyC Jos ™ Pecirimlarion - am:* a« J/a—‘ s -
frluur( D" //DO,’J;". w /, /, "r % ?j J' "‘
3/4.7.1.3 CONDENSATE STORAGE TANK

The OPERABILITY of the condensate storage tank with the minimum water
volume ensures that sufficient water is available to maintain the RCS at HOT
STANDBY conditions for 2 hours with steam discharge to the atmosphere concurrent
with total loss of off-site power. The contained water volume limit includes
an allowance for water not usable because of tank discharge line location or
other physical characteristics.

3/4.7.1.4 ACTIVITY

The limitations on secondary system specific activity ensure that the
resultant of“-site radiation dose will de limited to a small fraction of
10 CFR Part 100 limits in the event of a steam line rupture. This dose also'
includes the effects of a coincident 1.0 GPM primary to secondary tube leak in
the steam generator of tne affected steam line. These values are consistent
with the assumptions used in the accident analyses.
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ENCLOSURE 2
PROPOSED TECHNICAL SPECIFICATION CHANGE
SEQUOYAH NUCLEAR PLANT UNIT 2
DOCKET NO. 50-328
(TVA-SQN-TS-88-02)
DESCRIPTION AND JUSTIFICATION FOR
REVISING SURVEILLANCE REQUIREMENT 4.7.1.2.a



ENCLOSURE 2

Description of Change

TVA proposes to modify the Sequoyah Nuclear Plant unit 2 technical
specifications to revise SR 4.7.1.2.a to add pump-specific, differential
pressure test values for .ach auxiliary feedwater (AFW) pump. The
associated bases section is revised to clarify the AFW technical
specification requirements.

Reason for Change

By letter dated June 26, 1987, TVA provided information to NRC that
detailed the need for a revision to the differential pressure test values
specified in SR 4.7.1.2.a. The revision to the motor-driven (MD) AFW pump
differential pressure test values is necessary because of the replacement
of MD pump discharge pressure control valves (PCVs) with cavitating
venturis. This modification increased the system resistance of the MDAFW
flow paths and thus increased the differential pressu-e developed by the
MDAFW pumps necessary to provide adequate flow to the steam generators.

In this letter, TVA indicated that testing would be performed during

unit 2 heatup to regenerate as necessary the system resistance curves.

In a September 24, 1987 letter to NRC, additional information was provided
on the 1ssue of MDAFW pump operability. This letter indicated that the
element of the 2A-A MDAFW pump had been replaced to increase availabl-
margin. Because of the replacement of the pump's element, a new r.ap
curve was required for the 2A-A MDAFW pump. This letter detal’ed how the
new pump curve would be used in conjunction with the system resistance
curves to establish the new SR differential pressure test va' i»s. A
safety evaluation report (SER) dated November 2, 1987, was recelved from
NRC that provided NRC concurrence with TVA's methodology for developing
the new SR test values. The revisions to the MDAFW pump differential
pressure test values are made based on calculations generated from the
test data accumulated during unit 2 heatup. This is in accordance with
the comm'tments made in the two TVA letters and recognizec in the NRC SER.

As the result of a revised pump curve and more conservative assumptions in
calculating the necessary head to ensure adequate flow to the steam
generator, a revision is being made to the differential pressure test
value of the turbine-driven (TD) AFW pump.

To provide clarification of the AFW technical specification requirements,
a revision to the bases is being made and is included for information.

Justification for Change

The Divistion of Nuclear Engineering (DNE) calculation 825 880430 807
(attachment 1) determines the new AFW pump differential pressure test
values. A summary of the calculation results is provided on page ! of the
calculation package. The differential test pressures are determined Dy
two methods. Method one 1s based on the calculated system resistances
generated by DNE calculation B25 880430 806 (attachment 2), whereas



method two utilizes system resistances developed from plant test cata.
The differential pressure test values that are added to SR 4.7.1.2.a for |
the MDA7W pumps are those calculated by method two to avoid being overly

conservative.

The required head to produce 465 gallons per minute (gal/min) (440 gal/min
to the steam generators and 25 gal/min recirculation flow) againct a steam
generator pressure of 1,100 pounds per square inch absolute (psia) is
calculated on sheer 5 of attachment 1 for the MDAFW pumps. The available
pump head is obtained from pump-specific head curves. The difference in
these two values is the allowable degradation of the pumps, assuming
uniform degradation of the pumps. The allowable values are found on

page 9 of attachment 1.

Because the pumps are tested on recirculation, a minimum head value at
recirculation must be calculated. The allowable degradation value 1s
subtracted from the available pump head at recirculation flow. The
remaining value is the minimum acceptable head at recirculation flow.
These results are also found on page 9 of attachment 1. As shown on

page 9 and the summary sheet, the minimum acceptable differential pressure
test value of the 2A-A MDAFW pump is 3,439.8 feet (1,490 pounds per square
inch differential [psid)). For the 2B-B MDAFW pump, the test value is
3,305.9 feet (1,432 psid).

The same methodology was used to calculate the minimum acceptable head for
the TDAFW pump. As shown on page 12 of attachment 1, a differential
pressure test value of 2,689.3 feet (1,165 psid) ensures the TDAFW pump's
ability to deliver 490 gal/min (440 gal/min to the steam generators and
?Olgg1lmin recirculation flow) against a steam generator pressure of

’ psia.

The pump-specific, differential pressure values added to SR 4.7.1.2.a
contain no allowance for test instrument error. Th'; is consistent with
other safety-related pump flow and pressure test values contained in the
technical specifications.

In summary, the proposed revision to SR 4.7.1.2.a provides specific
differential pressure test values. The individua! pump values merely
reflect the different pump curves and different flow paths associated with
the individual pumps. The values added to SR 4.7.1.2.a ensure that the
pumps «i11 deliver at least 440 gal/min plus recirculation flow at stean
generator pressures of 1,100 psta. This ensures that plant operation is
bounded by the assumptions for AFN flcw in the various Final Safety
Analysis Report (FSAR) analyses described in FSAR section 10.4.7.2.

The revision made to section 3/4.7.1.2 of the bases is made to clarify the
technical specification requirements for AFW. The change s an
enhancement and is included for information.
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CALCULATION INDEPENDENT REVIEW VERIFICATION FORM

3319200000 R4
Calculation No, Revision

Method of independent review used (check one or more):

1. Alternate calculation method
2. Testing method
3. Other method . x

Justification (explain below):

Method 1: Identify the pages where the slternate calculation has been included
in the calculation package and explain why this method is adequate.

Method 2: Identify the QA documented source(s) where testing adequately
demonstrates the adequacy of this calculation and explain.

Method 3: Justify the technical adequacy of the calculation and explain how the
adequacy was verified (calculatior is zimilar to another, based on
accepted handbook methods, appropriate sensitivity studies included
for confidence, ete.). :
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Design Verifier Date
(Independent Reviewer)




NEP-3.1
Attachment 6
Page 1 of 1

CALCLATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

R3
Revision

Calculation No.

Method of design verification (independent review) used (check method used):

1. Design Review r”/
2. Alternste Calculation
3. Qualification Test

Justification (explain below):
Method 1: In the design review method, justify the technical adequacy of the
calculation and explain how the adequacy was verified (calculation is
similar to another, based on sccepted handbook methods, sppropriate
sensitivity studies included for confidence, etc.).

In the alternate calculation method, identify the pages where the
alternate calculation has been included in the calculation package
and explain why this method is adequate.

ethod 3: In the qualification test method, identify the QA documented )
; source(s) where testing adequately demonstrates the sdequacy of this
calculation and explain,
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' _ CALCULATION 1D __ 221926000 Sheet i of 12
SO0 - AW Systes | Prepared by 506 Date 4/20/5
PROVECT _SEQUOYAH NUCLEAR PLANT | Checked by Date ¢/

SUMNARY OF RESULTS

Equation used to find sinieus Hinisus acceptable Pusp head at Pusp head Required TOH Allowance
acceptable head at recirc. t bead at recirc. * recirc. flov -  at 465 gpa - at 465 gpa ¢ for Testing

~ flow for surveillance test flow for the Notor (based on Instrusent
- on Motor-Drivea AF¥ Puaps Driven AFV Pusps pusp curves) Error (TIE)
- frrcsssnnnannnes Prrscsnnsnsnnnnnnnns drssssnssranansnanan frssmsecsnsnncnnnsan Prevssasnnssnnnens .
FEEDVATER PUNPS I Pusp bo. -4 | 18-8 | 24 28-8 |

¢ | Serial Mo. 117168 I 117169 | unn 177" |
Prosmenssnssssssfronssnansnsncnnnnnn dersvnssnnnvnnnnsans T I T .

| |
| |
. .
Bead at 465 gpe per pusp curve (ref.10) | (later) ft. | (later) ft. | 029.4 fr. | 2883.8 fr. &%
Bequired head at 465 gpe (see sheet 5) | <« 26787 ft. | - 2681.6 ft. | - 2686.1 ft. | - 2681.6 ft
I | | |
Allovable degradation I (later) ft | (later) ft. | M3 Mt 202.2 ft.
| | | |
Available head at recirc. flow (75 gpa) | I ‘ I | :
per pusp curve (ref.l() I (later) ft. | (later) fe. | el fe, | 3508.1 fe, "
I | | | ®
Binieus pusp head at recire. flow | (later) ft. | (later) ft. | M 1. 22059 e, |
| | | |
Allovance for TIE (see sheet 7) Yoe (later) ft. | o (later) ft. | o 8.7 . | Q.3 & .
. | e— ] - | | ®
Binisue acceptable pusp head at recirc, | (later) ft. | (later) ft. | 3488.5 ft. | JM8.2 ft,
«or - | or | or | or ! or
Binisue acceptadle pusp head for §! | (later) peid | (later) psid | 1511  psid ! 1450  psid
Prssrsnnssnccnsnnmns fressnsvssnnssssnnnen frosesnsnnsnnnnmnnns frscsnsnnnsnnnsnrns |
I
:
Equation used to find sinisue acceptadle Ninimue acceptadle Pusp head at Pusp head Required TOH !
bead at recirc. flow for surveilance test : head at recirc. flow = recirc. flov - at 490 gem - at 490 gpe ;
on Turbine-Driven ATV Pusps for the T-D AFV Pusps  (from pusp curves)
TURBINE-DRIVEN AUXILIARY ~ o-emoseeoeenees frbaas e va s Irsossnrppescomtis '
FEEDNATZR pumps | Pusp Mo, | -8 | -5 |
: | Serial Mo, | 127182 | 12118 I
frrrsssmnnsnvnnnn Prrsvassssnsnsnnannn Prmssnanssnssnsnnnns .
Bead at 450 gpe per pusp curve (ref. 3 + 10) | 2800.0 ft. | 2766.1 ft. |
Bequired head at 490 gpa (see sheet 12) I = 2600.6 ft. | - 2600.6 ft. |
I I I
Allowadle degradation | 199.4 ft. | 165.5 ft. | NOTE :
| | | Mo Testing Instrusent Error
Available dead at recirc. flow (50 gpa) I | {  was added to the sinious
per pusp curve (ref 3 + 10) | 2972.0 £, | 8548 ft. | acceptable pusp head for the
I | * Turbine-Driven AFV Pusps (sece
Riniove acceptadle pump head at recire. I 7.6 ft. | 2689.3 ft, | sheet 8).
- - | or | or |
Bioinue acceptadle pusp head for §! | 1201 peid | 1165  psid |
fersmessamnsrsmnannn Bersssssnnnsnnsnnnen .
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h.s‘\%a rgiu'\rtmni ¢ The winiwuw wead ‘hal s detecrmived n this

calecalation & used 1n Technical Syu'\ﬁim‘.\on Mu-:rmcm‘ts %, %00 Ser
the AFW puUmMPS .

B) Assumeriane = listed v Body of calculatiem.

LS
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v Moo HeEaD REQUIRED FOR THE TuRBINE = LDaVwEM AND o wir a » \d e

/)

_Motor=- DRivEN AFW PumPs aa\2a®o0oo

AR TR LS it LIPS W »».-c:&sfe vy _1afin]e®

db’ GIorth o AW o 12/1UB7

C) ReferencEs

) AFW System Prassure Deop Caleulation = swpi-a-ca-Dos3 0= WCG = TWW = |
0833t (Bas 880430 80e) |

3) Iww's e, /alsr (adredned)

3) Pump Test Curve Data (See AFW Puwmp Calc. Boo\x)

Contract FACIO ~ AAL\D NIM=-\D TN
Pume Tes: Curves A=A

for Morer - \8-8

Driwven Pumps aA-A  see reference 10

3B-%  gee reference 10
Pumy Tes ~es Sor N=530 for ¢ omp Y iamign (1A-S)
Turbire = Deven Pumps aA-%  sie refererce 10

) Bingham Wilhamedle test of 12 Veaturl (NER 831013 632),

£) QN AFW Flewrates During MELE  Cale. we.  SGN =cA =~ Dos3
0-WCG-LCSE - 031385  (muy 850606 006)

o) Tesen CLriteria Sor The Maw Steam Systam SON-TL*V= KA.\ RO

3) t!si:n Lritera Sor ine AF W :‘ys\tm SQN-DL-¥Y=13.9. % RO (‘ oims \,a,3

8) Post MediFication Test (PMT) = 3 for Units \®¢#3a A¥vW ]
Cavi*’.f‘tm: Veekoer ( see Apsend &)

)

19) Ar-o\wfv_:\s of AFW Pump Wead Tes? Dada Lalculatiom re, 23N - €SS ~-ag)
fav. | (835 88 gusa 331)

W) LedPer fromm HL. Jores #3 RE. Tamels dated 1a/8/8% (BaS 871308 0\6)

13) Wark Flaw \WF\j 13\4 % Tar SA-A MNorar - TUrivenn ATW Pum? :av;?ai:a.

ania(\ ( itk /4(»9.4\3;; F)
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adimun BEAD REQUIRED FOR THE TURBIME = DRIVEN  sweer 3 or @
AND__Moror = DRiyEN  AFW Puewes 3511330000

-—

R i - comsureo GO oare _H%'&F\l&ﬁﬁ ,,,,,

CHECKED &b“’ T ‘//30/88 !

ax

|

\3) E'W\s‘mn = Willamette ( Racky Wountain Nuclear C,av'\iufms Verduri Tes} |
POL3B-3) Rest of SA-A wDAEWS Cov.&oi\‘ﬂs Veatur\ (S/N 02) -

Contract No. BEP -TG - 453044 ( see Appendix ©)

\‘\) TYA fdechaniea' ?‘\v'ms Dfow(ﬂss:

memﬂq" No. Rev_.m Dt Vekr\.g}.\‘u
UIWHOL =\ o ) Ferduwater ?;Q'\V\S
H3IWHI0 - 10 R 0 Cordensate Pipina
WIWHRF - | £ 143 AFW ?;?"“3
HEWHRY - % I/z 1)@ AEW  Piping

18) FSAR Sectien 10.4.49.3 -Auu'\\;qry Feedunter Syctem - Amerdwent. 4




RO MManimus - READ ReouwIRED  FoR _THE  TuRME = DRivEN et ¥ o \R
Ann _Mevor~ DNl ATW Pumes 351438000

SR i e e e e o S s ROMPUY ‘uas] g e
C Y

e Yl30088

™

O) _LALCULATONS l

) MoToR - Dy vEN AFW Fuwes (MDAFWP)
L 44
o og 1Ly e s

% With the mwluims vendturis wstalled aad The Steow Generater (s G)
pressure at \08% 95}3 (eef. €+3) Tind the rv&u'\(d puwme Total |
Developed Head (TDH.) at the vequived flow of 465 apwn ((UW0 apm

to the S£Gs + as apw recive, §\ow> (reﬁ-?) by Awo methen. o

1) Calealate The TOWe by ueing the 86 grescuve , static ‘iead
calculated system resistance (ref. 1), and the cavilating
vendturis AP'g. Use PMT-53 (ft‘-%\ a.d movubacture \ab es?
values (ce$. 4+ 12) for vendurl AP \estes

W) Use the actual §ieM wmeasired systew cesistance values Srom
PMT = 52 (¢ef.8) avd WP 13125 (refa).

( MQI‘&QA \ " Fi\a “TJ'WQA TOH US'MS ca\.Cu‘\ai(é sy«hm rts'\siwv\ct u}' Q
MDAFWP  $lew of UG5 apw .

v E ¢ Ak .
v Required TDH ((DH,) = SG Pressure + S¥atic Head + Calculated Systewn
v .
Resistauce (SR + Cawia%ms Neviury AP
(re.%) (sheet \\) leef )
\C8 8 ' ; 83.5u4
A © = L 23 ' X o ¢ = - —= +( . “a. -3 c & m——
SG Pressure + S3aic Head “Re 5m33 E\. 43 3"\\ 05.5 ) 0,033
K= 35EQ% 4w &%, 3 TR K + Cavizating Neviuryn A®
~
Noww add the vertuel AP's ard caltuloTe 3%e TOMe Sar cach HWRAFWS . .
Looe A=A 8- 3A-A 880
Verdur: AP's 3 30 sod 33 e 48 pcid S5 e
(eef 4 pras - £3 (ref 3 Agperdix © PRT - 53 (ref. 8) |
, . oc % ‘ag l
Nafte: Sest} Lova /\’rg:‘: erar. dato aerd ye- . T, (¢e£.13) ceest * g
contirmed Tral vesturs $/N \ wilh theet 14 Aeperdix B
L vasery , wlieh wae Tested by the
. X _ ".hO\d =
verder, 15 nstalled Tn lesp IN-A, L% v B £8.a

IVA 1050 (WM-7-7%)
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weet 85 or (2

~Mmuwurm HeAb REQUIRED. FOR THE TURBINE - DRWEN
Motor - DriveN AFW Puwps 22/9380

~AND___
00

comrureo GPE _ oare Hlaslap

CHECKED _)uf ___ DATE 9/50/9’

v

the rest of sysiem \’

Petrod 3 ~

Find TOW¢ usirg system resistance Srow
at a puwme Flow = 465 3prm ( w40 apw

Required TOH ( TDH¢) = G Pressure + Stadic Wead
(:g‘%'l\' § et W3
= + (&1 342.34" - 305.5°) + SR,

——— .

0.4322

TOH, =

- 56 ?\‘cssm't)

\lw/ Levs £ull opu-)

" ,/:.mf A;sc‘rarse pressure
SR"\‘ ‘

e

- (138 -1008
IA-A TORe = Q%M. 45L * | \TQa033

a8 - 1008 0.
SeS TOHe = asMd.a 5t * || T omas - %3¢
- 3.4 = a3
A TDM, = 35436 F 4 XEE
e r(l‘»ﬁ <1008\
RB-B  TODH = ATH.6 f¥ YL o2 §0:3%)
-~ tee gnae :-A- \@ of PMT - 5% A
Ea {ref 8
¥ ¥ Seu pane x=-3-3| of PMT -52 A
- ((.Q g’\

Sist e H(a:\ 4(0"\ Pume : '_fua i
discharae 2o 56 nlet | \Qomr-s

-50 36)( -i;b")\la‘ j:‘ &
\ .

Looe
WMethad | Recults
AR -k A BB,

:D‘“"A ""\‘it‘\ y K= asthu R —>» ,

Verturis 1nsTa’le
30 e 48 &5

(\msu\ ovn tested * ..(__4.&:’1}.— +£_/°"‘_33_), +__(__/_‘£“_3_§)__ +_§__9i3_3l
vendur losses §
aleiletel losces e avsa.l §t Q1116 {t atoe.s f2 CRETH LY

Note: Aetual ?vn? Flow = 465 e (LNO 1P % 56 * a5 apt recirc.)

(re€ \3)
PMT-53 (cef.8) and WP\RIAS

0 SG + 25 apra ftc;r(-)

.

+ feasured Sytem Resistance (SRw

asSu3.6 2 + SR,

-

S /V\-—~.’/4
343,34 - 693.08') = SD.5%
sreet i ¢ TOM,

£ = - A
J«r = 23638.% fv

(*¢ = 3¢ay.¢ £

A6\ . 6 f2

See paae x-a-76 £33 of WP \AAS

(ve‘T \a)
See paae x-q-5| of PMT-53
r (¢sf @)
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Moter - DRIVEN AFW Pumes 3313380000

== LT T TR R R ST S T e = SHEEY é oF sa
_Mmmuw«_ HEAD REQUIRED FOR THE Tuums. - DRINEN _AND .

AL L ‘ouwvméefg__ OATE *\li‘\lﬁﬁ__ ‘

Cuccun_,rw__ DATE ,ﬁ//_h’aﬁ

%\)
The $G prescure anud a Jdum(nina the SR for 3A-A and 3B-B Woler -
Dewen AFW Pumps was derived from iq\t'\v\3 the average 0% the Q??vovr'\qtt
SG pressure  just before starting the pump and just after stopping the

?UMP .

flethed 3 will be used in deder “‘“‘“3 The wivivuaw rciuwd Wead for the
ctar ~drtven AFW pumps for the Lo\\owm3 (easons

() The values usged in o\e%ummma the TOHr are based on actual §ield /y\qn}
tes?t data wbhich irue\y repre semts the system cesistance Sor each
particular pump. |

3) There s sawe corsefvatiova Sactered nis Jeierm\mn the M\mmu\m reqmrlé
3

\*eaé 3 Qfa t%v{ are a$ go\\ow, s I

a) The U40 apwm AFW Flow ro.qvu'\cemu\i comes From a maximumw reactor power
of 103% of e EST oting and s AFW (cooling) flow Yo he $& Sor '
\0 winutes (ref. 13) , and

\ . ‘
5 Tect \no Tastcument Ecvor (TIE‘) which QQ:.OuVA!‘.& Sor \nsir“.\q,,\;
N \de"uromes’ 1S \\<o bzwa OAAQA ia Hrv_ \M\mw‘um feauwea ‘\'\Qog Qor

Qxira AsSsSuvrance t'no}‘_ tr.e mm L U r aA C_,‘J\(J \!A R .orsefvo}.we.

& -
-

~ ) : LY i s ] 25 R
Merrad 3 does no? accourt tor e actus) Secinn lose /4% %a¢r the NDAFWP
¢uctise pipina  secouse TS voluz s sealiainie wirea comsared 2o Vee
] ~ -~
S Y 2 % 1 g 5 : - :
esvier atices test 1§ Sacraced wts the  Airi Ut feaaicsd fead va ue . Tree
oK : ok 5 3 - ’ "

‘i=~'a_roff_e between tre sucttion prassure RAISUTL ar A - LR ATE U ru») Scomw a

AeTr \ ¢ "

-\ eve & 535. "’. (fﬁ’ Ve ) & 0.08 ps) Tor A Slow rate 54 ‘*(Os

ag s, |
o\
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Minimum HEAD REQUIRED FoR THE TURBINE = DRIVEN AND _ cweer 3

MoTor ~ DRIVEN AFW Puwmes 2219280000

L  ANRENE

G/35/$8  cuecxeo

ot R o D e 2 e el R el S R, A Q& 4|20/aB _ comrureo ﬁﬁ

. 0ATE Jij"‘/ll__

oave 12719/ é

compuler aeneral 4 PUMP curve by weans of curve fid equat,

nemnal pump curve (30\1(\1(& frowa actual §ie\d 2es? data).

‘W ref. \0) at a ¢low ot ues SYM pe

d\k Ttsl\'ns .I_v‘sl(umav\f Ecvor (TX.E.) \S cQ\cu\aieA us\ns cef, \O

Referewce \0 uses actual Field Zested pump data and Yhen develops o

The ref. \0 cale. mcov?omies wstrument \naccuy “Y data and 0 min, /Mnx

pUmp curve based on the */- of \ns¥rument inaccuracies a??\\u\ %a the

on /?!‘Oqfam

The TIE used in this eale. (s the average of differences , i head ,
between the wain. * maminal and wax. & nominal PUMP Curves (Stnerc&d

Pumep 2A981.3 Win. Head Expected ul.) £ ‘
aA-A = 302%.4 Nowinal Head Expected —_ ”;>Q\Wzrucgs
@ 46S apm 30738.6 Max. Wead Expecied > '
43.\ + 43,3
dap<A TIE = 3 = 49.65 52 oy WB. % S,
?ump agu\. 9 Man, He.ﬂa E!PQLtGA > 41,9 $%
28-8 @ 3883.8  Nominal Head Exgecied > Diflerences
@ ueS agvh 3226.5 Max. Head Expecied > . Fe
4t d+u423
agk-g Tie = ‘—5—"— = 43,3 f%
Pueep (ln?,er> Min. Head the_cEeA (later)
\A-A == ) Novrieal Head Expecl A >Dt9¢!rant$
@ 6D qpm J fAox. Head Expected > (lazer)
(':n’ ¢ )
\A-A TIE = = ™




AMNinimum . HEAD REQUIRED FoR THE TureNe = DRIVEN AND  ~er B o |

A —fAotoR = DRWEN AYW Puwes __~ @a’a\dagee0d
( A ™ T e ;P@ Ai_liln_/_ﬁlm
Y8y cuccneo " fw o 12/19/87
vV
Pume (later)  Min. Heed Expecied (later) .
\2-% '@ l/ Nawival Head Exvtc}ta >Dl$§erences
) “ed AP Max. Head Envlcité > (\aier)
(\‘\l(f) r|
138 -® TIle = 3 -

g

FVA 11010 (WM 2.2

)

Thae TIE Sor the Motsr = Driven AFW Pumps  acorporates instrument ectof
Geom both flow and pressure (head) ‘netcumenadion inaccuracies. The ¥oial
errer s deYarmined by us'ms }MQ*S%\.\OfQ Rool of ¥he Sum of ¥he Squares
[J( Yo ) v o ] oF all Rhe ‘naccuracies .

The TIE Rerm based only on pressure /\\Qg& was \O ?s'\a (ov az. | Qt),
Therefore, 5 the Surverllance Tasruckion (ST) which Tesis the M-D AFW
Pumps (sa‘t\'sfy'ma Tech Spec rezlu'\rcmenis) tan wmeasure the pump ‘nead with
an error of less 2hapn oc Q.xuq\ to \O vsi (i e. the \0 PS.‘ etrof can be
me.?_ by us\n:) a ab0o ?5\3 A\sd\orsz pressure gauae which hae an ogquracy
of a % sand a 6O Ps\«s shetion pressuce Jauge which has an accuracy of = 3 /0)
then no Ffurther ‘naccuracias need Yo be accounted €or. TEF 2% - auwa i
wmesrgorate  the use ef the s?".c'\g\.ea a0uges above a4 ST -134.%

There 15 ne TLE n??\'\ta 35 2he Turbine — Driven AFW PUM?S sinet The pump
s only. cec\_u\fd te supply a Minivauw ot H&O apwm s the Steam Gewnerators
and he pump s :0?05\& of a nowmival flow of 8B apee . S \nee nis
provides approximately 100 %s reserve 'n.oft\v\ for The pump,the instrument

tnacLuUraces are an\lS\b\g when um?:reé o the excess pump CQ?Q('\}Y, A

( < ¢ )
\ ote te¥, Ii)



| o o _ . SHEET 9 ofr |2

MiNlpaum  HEAD REQUIRED FOR THE. TUuRBINE = DRIVEN AND

MoTer -~ DRIVEN _ AT W _Pumes AR19380006

( i L R L L Y e T couvuveoéfﬁﬂcm Hlaglee
c~ccuo_;,l“’ hATE 9/M3

Ry [

Siwce wethod & (sheer 5 ) yie\ds the actual sysRewm resisPance g

AF W pump the allswable puwp Agsr«doiim will be based on wedhod 2.

Us.\ns the same %ec\m\otut as RO of g cale., the mimimum acceptable Wead
when ies’tins at recive, flow s aiven by

Min, aug?%ouo P“‘."‘P head () Puw\v Yead . J Allswarce for

head ot reeire, (= reare, flew - | € UGS apwm . "\"1‘“" TDH & Testing

51 (based an (based ow 2 4GS apm Tnstrument
oW ?UMP curves ) parwp cuNGS) Ercor

- AFW  Motor = Driven Puwps
Minimum  Acceptoble Wead @ Recire. (2‘1 35 3?"‘)

Pump \A-A 18-8 ah-A 3R-B
R |
> d Q§ 465 apm N :

( \:é PEX Jumy cutet [later] %% (later) £3 33 R ass2. .3 §}
Rea'uir;v! Hess @ 4GS i
apre (Fear gheet 3b) 3638 .% ft aedl.b it 2686.18% 3uBl. 6 5t

i p—
Allswsble deacadation (Vaer| 4% (larec] S% U323 R a03.a ¢
l
\a H‘-ﬁé e Q(:‘lr(, 4'?5% 7 ‘

& | per powe curve (lorer) 2 (later) £% 3183, §% 3508.1 §3
M"A. Atcgy‘tab‘g RQQA _ . L ol
Q i!’x(c. £lawy (u.“’\if.\) Jatar) " /\.\a’.'l(‘ ! 3424d.2 f¢ 230%.9 gi
Allswance far Teshira = L o 8 .
Ifs"“‘“”‘?\ Error “';.Q‘:” \aEeF e \laZay 1t 3.3 5= “3.3 £y
ghiz} 3: : “)“'(‘ o (11%9( ‘r 3\*Q’:E £2 33“:‘3 :i
Wi, Accepioble Wesd of , or or or |
w/ TIL ?--""‘.Q‘Nf"au (1yree, perd aree peid 181 psid 40 ?s'\a |
fhaxiwans A"I\o,n;,g e T ey e et e }
\;e’znaa‘f'\or A °'a i‘-,-_{(, 9/5 ‘/»,':»f" °/‘2 X g"/’o L‘,.é o/° |

.:"Ql”‘)ﬁht--w °h = [Qu«\'? fecire Mead /\Hr\) = Y, Acceplable Head at Recire,
WvT\Ej Divided bY He x \00 %,

CAVA 11030 (WM 7-7%)
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PosT MAINTENANCE TEST - WP 12195
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unirT 2

MoroR-DRUVEN AFW PumMP 2 A-A SYSTEM DATA

ANALYSIS

cocog el €0
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MINIMUM  HEAD REQUIRED FOR TURBINE LT | R A3
AND MOTOR DRIVEN AUXILIARY FEeb- h
WATER  PUMAS TR

— : L : RM 0@ 4[30/88 _ comeurio R €C oure '_/_Q-IZ-GJ
%9/69 cuicxeo JDW a0 =) Z-

i a4
D) CALCULATIONS ‘ ‘
ASSUIrME Ro7r0y OF THE 74wk =
THE M NI Mr] WATERZ EVE ( For LE7TERM I1JIVé
THE S7Ad7/¢ HEao STEAM &
¢ EL.792° qif"— | GEN, ¢
CONDENSATE S 702446 Cres. i) 7, I
74k (csT) ' 4
%Q
- (ref.1%4)
BoTTOM O0F M o
TANK EL,705.5, EL. 32" 1" moAFwWP
7 - - EL. 63’ 3% TDAFWP
(re$.\4)
AFwW PUMP
SH= CLEJATION (Poimu7 OF Cowdecriod A7 THE $G) 5
Midus MW Mur WATER LEVEL (CONDENSATE <
S7TornAeE&E TANK) W
’ /v '
= (742 ~dY.) = 705.8 " . 3¢.84 .
&




i e marn ReauReD Heap ¥oR THE TumBINE = DRIVEN AND =it 12 of  \@
L _MoTer - Drwven AFW Pumes 2311380000

( e e e T AR T < T L g Lt Tl | e _A|30)en cowsvreo SPO care 12)19 /8%
Y(%(88  crececo  fA2 ae 12/17/87

38) T-D Puwes

Q™

\?//A ssump tions According 1o Wesh'ns\-wst and rQ&s.G,'*,*\\')w\y W40 qpm

4 (050 apm ceevre . C\ou) s r!‘_u;rta ts e SGs ad a gressure o¥
\08S ?5'\3 in order 2o wmeel s sa‘?giy Fanc2ion, Vse his
as the basis o estimate he lech specs requiremenk,

Fiad mininium {eiu'\re:\ TOM (TOHe) for the Tucbine = Driven AFW Pump
(toaFWP) at the winimuwm cequired AFW flow o8 Y40 apm o the SGs.

TDHe = SG Pressure + Siatic Head + System Resistance (caleulated)

(ref. 3) (eef. 1)
\OBS ,/ ! a'i"ﬂ —_ - ~
TDOH, omnz3 T \EL a3y -’}05.5') + Taé_ = 3600.6
TOAFY/P Tala R Hs
' Head from Redire Head ((é) [ Minimuens | ‘ ‘
' Pu,.,? No. | PUMP curve from pump Acceptable | g‘ﬁ‘“é"imﬂ
L o\t__“_qougym curve (50 gym} Wead € Recire Percentaae
' v (e feet) I
| lA-98 2800 (rote\) a3 3 (ﬂoie\) 1300. & psi | a3.2 %
! ; h_ S - 7 /7 4 *t ‘]. el ‘—.—_. B3 -_—-_—'-—.‘- Yi
| 2966 .\ \ru.(ol 3854.8 (¢e5.10) \(64 . § pei : Q4.3 %/, |
| )

- 5 ‘ 1A -
Nete | = FPump Resd curve fromn Twaerssll ~ Rand o% 3930 com (dated

4=11-%3) , Pump ne. 13F (85 (Serlal Moo N-520) (cef. 3)

3 ° = ST A R TR TR £ - .
Q“.zr:&qt.v:n /o = Reewe. [Shruzoe read WNs) - L Head Seowm Fuvap et curve |
- s — - ) \ - t
at %10 atwen (MHee) = O] © wided By We X 100 %%

| ~ -

»)

AL vaidve Receptable Head @ Reavee = Mg = ( Hee - TC\%r\) [

]
d

* 0.43% (psi)

(‘
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i 600 SERIES/700 SERIES

STAINLESS STEEL BOURDON TUBE
ALLOY STEEL/STAINLESS STEEL
SOCKET

For use on any media not corrosive to gage system
. matenals. (See pages 12-13.)

Standard - AISI| 316-L stainless
steel, ranges 0-15 thru 0-5000 psi. Type 403 stainless
steel, ranges 0-7500 thru 0-20,0C0 psi.

y 4%"” and 6': Available with
Aluminum case, styles 13, 14 and 67; and Phenol
case, style 75. Sce Catalog No. tabulation, this page,
and case descriptions, page 11.

Standard: White with black figures. Optional
‘ack with white figures

600 Series. Carbon steel. 700 Series: AlSI
316 stainless steel. .

Pressures up to 1000 psi: 1/4" and
1/2"” NPT male, Pressures over 1000 psi: 1/2" NPT
male.

NOTE: Custom connections available,
Acrapointer, balanced adjustable design

Standard: Double-strength glass. Optional
Safety glass or plastic,

Suffix B: Geared stainless steel. Stainless pinion,
gear and bushings -

Suffix D: Delrin bushed and geared. Delrin sector
and bushings; stainless pinion
Within 1/2 of 1% of full range

i

Seoe "'J,{(“ﬂ 36-3

See page 38

ee pages 32-35
Gages on this page available with special features
1own on pages 7 and 8
Models 675/775 only also available with fluid fill

See Page 19

ACRAGCAGE

SOLID FRONT G AGES

INFORMATION OnLY

NOTE: 600 Series: Alloy steel socket; 700 Series
316 Stainless Steel socket

MOVEMENTS: Add suffix letter to catalog numbes
to designate movement. {B: stainless steel: D: Delrin )
Complete description of movements on page 6

For oraering information, see page 39

Al$0 available in equiva'ent metrnic rangey

\
|
CALA)LOC‘ CASE RING MOUNTING |
613/713 Aluminum Screwed Wall, Flush or Stem ‘
614/714 Aluminum Screwed Stem only i
667/767° Aluminum Hinged Flush only |
675/775 Pheno Polypropylene Wall or Stem ‘
PRESSURE RANGES - PS!
TOTAL FIGURE MINOR é
GRADUATIONS INTERVALS SUBDIVISIONS
’ 015 1 1
ol 030 3 R
060 5 5
0100 10 1
0160 20 2
0200 20 2
0-250 50 2
0-300 30 2
0400 50 5
0-500 S0 5
0600 50 S
0-800 100 10
0100 100 10
0-1500 200 10
_l Q.-2000 200 20
0-250C 500 2
0 3000 $00 20
0-5000 500 50
0.7500 1000 €9
010 00 1000 100
015,00 2000 100
0-20,000 2000 200
COMPOUND RANGES
{Inches HG. VAC. and PSI)
TOTAL FIGURE MINOR
GRADUATIONS INTERVALS SUBDIVISIONS
30 18 5"& 3 " & 2
30«0~ 30 10°& 5 " & 5
30"-0- 60 10" & 10 1 &\
30" -0-100 30" & 10 2" &
30" -0 -1 30" & 30 " &2
30" -0-200 30" & 20 5" &2
30" =0~ 300 30" & 50 5 &2 (
VACUUM RANGE
0-30" Vac 3" 2 ‘
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3 v EQUIPVENT DATA (Continued)
( . i
Impellers il *..‘J'@_?[w Aon
| Type end material """"Hw. 0 lY
a. Type bl Sume as turbine unit
v. Dicreter 9-5/8
¢.. Nuster of stages’ ‘9

[. VWearing rings

a. Type, rethod of fastening, and rmaterial of ring:

410 88, Set crewod
d 8. Shaft end cleeves ! r

casing Rings

- &, PMaterial end method of fastening 314 g3 Coated, Keyed to si-‘aft
P/Bb. Diamster at impellcrs', bearings, and stuffing boxes 24", 2.12", g 3
. e, Bx;inell hardness purbder of siuaft slecves 578 #in. (Coating)

9. Stuffing Toxcs
( r/Be. -‘I‘y]‘e, size, end materials Packed 4 1/8" 61) 12% Chrone
10. i’\ase plate |

a8. NMatericl and coastructicn Fabricoted Carbon Steel

' 11. Couplings
! ; :
a. Make, type, and size Pact B Flexible, #2
12, Flanges

P/Bea. Size and lenmth of surtion end discharge nozzles from centerline
Std  ‘of shaft Suction 300# RF 16"
Dicchargze - 9004 RFP 16"
b, M riels Same ae Casing

¢, Limiting a llowablc Tusp nozzle forces and rorents

13. Minirup flow

a. Mnimr recoomended flc:l frow tump discharge tc prevent 25 Gru
overheating and/or provide for operational stability

ol
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ROCKY MOUNTAIN NUCLEAR aa (9280000
CAVITATING VENTURI TEST--P0638-3
INLET OUTLET DIFFERENTIAL LOOP
RUN CAPACITY PRESSURE PRESSURE PRESSURE TEMPERATURE
NO. TGPM iR . PRE PSI F
1 603 983 802 181 93
2 500 763 702 61 98
3 440 877 829 97
4 400 731 692 39 96
5 300 737 715 22 97
6 203 847 837 10 94
? 606 987 21 966 95
8 566 863 735 128 94
9 529 840 768 72 93 it
; 2223332222222 222 R R 8 0
( 'RUMENTATION USED: '
CAPACITY........ vere..4" VENTURI METER IEFORLIATION 0..‘3” ‘f
INLET PRESSURE........ 0-1500 PSI GAGE
OUTLET PRESSURE....... 0-60 PSI GAGE

0-1000 PSI GAGE

”@ TESTED @ PORTLAND, OREGON 8/1/85
/ 0 . FOR ROCKY MOUNTAIN NUCLEAR
{{ e ! -zr-ﬁ(hhr FOR TENNESSEE VALIEY AUTH.

C RTIFIED ORRECT BY:
' .i' FOR BINGHAM-WILLAMETTE CO.
8“‘9“‘" WM C’m,
G i, @B
> o
CHRIS A. WRIGHT

ROCKY MOUK‘MI\J N c~

NAGEA A App "@D
s PORTLAND SERVICE CENTER | B
:[oo NORTHWELTY FrRONTY ~

[ - a‘.vn o247 " Da“ ?-’g—‘?f

803 2209202

( TLAND. OREGON 97210 (24 MOURS ) —
YEON NV Fron A

Avenue ¢+ Past Ottice Box 10247 + Portland Oreqon 97210 U S A+ (503 220-5200 + Tuiea 360-51u « TWX 9310-4%4 a3

N e ———
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«  APPENLIX T , ; Fl
. WP12195
' Cale, ID. No, AR 19 280000 . Data Sheet 3
Page 1 of 2
12/03/86
DATA SHEET _ 2 (
AFW SYSTEM
MDAFW 2A-A Pump Test
LA §/G Pressure At Approximately 1,005 psig
02 \qf'3 Unit 2
w ¢
Ta1e®
STEP 5.4.16 STEP 5.4.24 SUGCESTED
PARAMETER INSTRUMENT DATA DATA VALUE
. §/G No. 1 Level R 2¢ = % dafe 25-305
;A)L _ver LI-3-ct 5 f{ . 30’6
madd $/G No. 2 Level HR-IvEI— 25 1 3 ‘f % dnke 25-307,
- A 11'- 3-/‘0 =
$/G No. 1 Pressure /00 S$psig & 7O psig apprx. 1,005 psig
oR TS
§/G No. 2 Pressure 725 psig J70 psig apprx. 1,005 psig
R RTBRTS
CST Level LI-2-230D . p |
or  LI-2-233D 27 % g 2, % >15.8 ft
Reco dad 8y é&m / 7'6{
) STEP : SUGGESTED (:
NO. PARAMETER INSTRUMENT DATA VALUE
87"“‘\ . 5
ér“d' @87 . 5.4,21 fpump Motor Current 2-EI-3-11948 o amps <40 amps
U 5.4.21 Pump speed Strobotac 35 €58  rpm Info
5.4.21 AFW temperature T2425A J2E& 7 Info
to §/G No. 1 r Contac
Pyrometer
5.4.21 AFW temperature Log T2426A SZx °p Info

to S/G No. 2 ’T contact ~
Pyrometer

'3

C ¥ APPUES oMLY To STEP 5. Y. )b

wend )&'99—}‘:’\ Recorded by 24& @ Z:’{ | I=/ 24P
HEL
alaleé

WP 12195

«33- PAGE X-a-36 oF
2.040 -




ArpEnDIx T

Cale. ID. No, A1 ABOOOO

DATA SHEET _ 3

AFW SYSTENM

XOaFP 2A-A Pump Test
S$/G Pressurs at Approximately 1,005 psig

Unit 2

Py

WP12195
Data Sheet 3
Page 2 of 2
12/29/86

STEP
0.

MELSURZ(ENT

INSTRUMENT

5.4.20

s.‘-?o

5.4.20

-5.4,20

5.4.20

Flow Rate to S/G No. 1

-

Fluw Rate to S/ No. 2

MDAFP 2A-A Recicculation
Flow Rate

Suction Pressure
(Corrected for Water
Leg)

-Discharge Pressure

(Corected for Water
. Leg)
§

5.4.25 ™ Time to Reach 466.;pn

|28

delay time from the latest SI-247.900 run on December 12,

from a MDAFW 2A-A
Pump Start Sigual
(Flow to S/G Nos. 1
and 2)

ITATA WITH UNITS

2-FT-3-163
(Auto Data 10)

2-FT-3-155
(Auto Data 10)

Ultrasonic Meter

Temporary PT at
2-P1-3-117
(Auto Data 10)

2-PT-3-122A
(Auto Data 10)

291 7§

260,05

3 N 4

Q2

1826

rr

112,29

Recorded by Z’QA,. 2 W/ I~/ 7-8)

*The allowable time must be Yess than 21.75 seconds.
time from BO signal to full flow) minus 28.25 seconds (actual load seguence

60 seconds (response

1984) minus

10

seconds (maximum D/G start and bus rcenergization) 2oguals 21.75 saconds,

0243E/bh

I g odt

V‘-‘}}dﬂd‘m
15 ¢
&°

et

CS%i‘ ?Z%

W -_—
‘ 4,5’)\/ 0?-3 kK
| et G (e
L Atowed Yo

o

«34-
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o) 48 Apperdix G G\

A

. 2312280000
PMT-53 .
b
( ATTACHMENT IIX
CALCULATION SHEET Sheet 1 of 3

Test DY 53 SG Pressure 10059516 Date Bge\ 16, \qey
Puzp \ B - ' Cal.:ula:e.d“b— | P Y
Checked by ; CI .

I. Miscellaneous Data Transferred from Data Sheets and the RTDTS Plots

Total flow to SGs from puzp 55| |, gpa'

Suction pressure 1b.o%® psig; Discharge pressure L\ psig
Barometric pressure at MD pump 49,04 in. Hg
Auxiliary feedwater temperature |3 o OF

"II. Miscellaneous Information

Radius a¥ suction _3.02 in.; Radius at discharge 2.75 in.
Water leg at suction~0 M| ft.
(Elevation difference between gage and pump centerline, position if gage is
above & and NEG if gage is below € .) y
- Water leg a* discharge Qo e,
( Approximate local air temperature p2ar M-D puzps _‘]a oF

III. Available Net Positive Suction Head, NPSH

A. Patm = Barometric Pressure, in. Hg x C.491 psi/in. Hg.

= 29,04 in. Hg x 0.391
* = 4.2 psia

B. Pv = Vapor Pressure of Water, psia at AFW Temperature

= ©,28 psiaat 9 °F

C. Water Leg at Suction, psi = Water Leg at Suction, ft. x Density of Water,
1ba/ft3 at Local Air Temperature

~cese wON) ftx 2,271b0/083 ]
= Q.3) psi

D. Corrected Suction Pressure

= Suction-Pressure;-psig plus or minus the water leg at suction, psi
* look poig o, 0.3) p3i
* 15,177 pstg

E. Win = Specific Weight of Water, 1b/ft3-ae-ary Temperature

2.3 /13 at 9 °F -

flow to SCs, gpz + 25 gpm
gpm

(. ‘ F. Total Pump Flow, gpm

wp___lo9oe .
PAGEg=A-1& oF _<-cl-2\

.-




APPENDIX G Ga,

=49 3212 280000
PMT-53

ATTACHMENT III

CALCULATION SHEET Sheet 2 of .

Test Py 53 SG Ve Shwyg Voo P3\C  Date jﬁer'\\ \\nv\‘t &Y

Puzp

Iv.

.  Checked by Qéf_ﬁ_%_
G. Inlet Velocity, Vin

Vin = __ (Tctal Pump Flow, gpm) x (144 in2/£t2)
m (radius, in)< x 7.48 gal/ft3 x 60 sec/min
B ) x 144
3.1416 x (3.03)% x 7.48 x 60
¢ 3L ) x 0.011124

p—— 1. § S, Y

H. Suction Head, Hs

Hs, ft Hy0 =[(Corrected Suction Pressure, psig) x 1447 + vin2

(Win) 28
: ( 1507 ) x 184+ ( (M) )2
( L2.3 ) 64,348

= 304 ft of Hy0
I. Available NPSH ={f(?atm, psia) - (Pv, psia)]x :'1;: + (Hs, ft of H,0)
{luMat ) -(e.35 )y /623 ) s (37,00 )
.34 ftoof HO

Total Head, H

Specific Weight of Water, 1b/ft3 at AFW Temperature
L2.1 1b/ft3 at L9 OF

A. Wout

B. Water Leg at Discharge, psi = Water Leg at Discharge, ft x Density of Water
1bm/ft3 at Loecal Air Temperature

B () ftx_L2.73 1bm/ft3
- > psi




ArPENDIX &G

G3

. ' ad 2319 380000

¢ w3

ATTACHMENT III

CALCULATION SHEET Sheet 3 of 3

Test e oos Date QA or\\ \\ 14 Q4
v of

Pump |\ B - Calculated byw_

& Checked by

C. Corrected Discharge Pressure = Discharge Pressure, psig plus or minu the

Water Leg at Discharge, psi

= 112 psig + o psi .
= 128 psig

D. Outlet Velocity, Vout
Vout = _ (Total Pumo Flow, gpm) x (144 in2/£+2)
w (radius, {n)< x T.48 gal/ft< x 60 sec/ain

= _( 5'25&, ) x 144
3.1416 x (2.75)€ x 7.48 x 60

( = R ,'7‘31 ft/sea.

E. Discharge Head, Hd

Hd4, rt. Hy0 = [(Corrected Discharge Pressure, psig) x 184 L vout?

(Hodf] P
s ( WA S ) x 144+ (V79 )2
( ). 3 ) 64.348

B Mx ft of H50

F. H=Hd - Hs = 'Z £71.1 ft of HZO at a total pump flow rate of
£N6.b gpm.

CAG:JLR
01/20/84
B5236.MC

WP 10920
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Test

Puzp _\ @ -R Calculated w@m

I.

CII.

III,

APPENDIX & GY

~48- avnvme

24133800060
PMT-53
ATTACHMENT III
CALCULATION SHEET Sheet 1 of 3

= ¢ "o Date —&3;‘\ \\oj 194 84

Checked by (/‘\«d,;cd .

Miscellaneous Data Transferred from Data Sheets and the RTDTS Plots

Total flow to SGs from pump m;pi

Suction pressure 1L.05 psig; Discharge pressure \12 8 psig
Barometric pressure at M-D pump 23.95 in. Hg

Auxiliary feedwater temperature 8.3 °F

Miscellaneous Information

Radius at Suction _3.03 4n.; Radius at discharge _2.75 in.

Water leg at suction ©.\1| rt.

(Elevation difference between gage and pump centerline, position if gage is
above € and NEG if gage is below < ) '

Water leg at discharge _ © re. .

Approximate local air temperature near M-D pumps g or

Available Net Positive Suction Head, NPSH

A. Patm = Barometric Pressure, in. Hg x 0.491 psi/in. Hg.

z in. Hg x 0.491
. 29,04 e

B. Pv = Vapor Pressure of Water, psia at AFW Temperature

= 0,43 psia at 5.3 °F

C. Water Leg at Suction, psi = Water Leg at Suction, ft. x Density of Water,
lbz/ft3 at Local Air Temperature

= ft x ©2.27 1ba/re3 .
s O psi

D. Corrected Suction Pressure

= Suction Pressure, Psig plus or minus the water leg at suction, psi
: 16,09 psigéc,}| psi
] |5|‘zj psig

E. Win = Specific Weight of Water, 1b/ft3 at AFW Temperature

= £2.3 1b/e3 at 5.3 ©°F

flow to SCs, gpa « 25 gpa

S2LA, &pa wp (0920

F. Total Pump Flow, gpm

PAGE A -9 OF %X -d -2
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Test Py 53 S& Peedure 1005351 Date £

Pup | R-R

IV,

APPENDIX

’“9-

PMT-53
ATTACHMENT III
CALCULATION SHEET

G

G5

2al9aB00po

Sheet 2 of 3

G.

I.

Inlet Veloeity, Vin

Vin = _ (Tota) Pumo Flow, gom) x (144 1n2/re2)

m(radias, in)¢ x 7,48 gal/ft3 x 60 sec/min

e ( 58| 2 ) x 144
+ 341416 x (3.03)< x 7.48 x 60

= ( " 86510 ) x 0.011124
= b\l} : ft/;ec

Suction Head, Hs

el L. \9% 4

Calculated b

Checked by (g'ﬁ‘ﬁ A ﬁ,a@&;,‘,

Hs, ft Hy0 =[(Corrected Suction Pressure, psig) x 1447 & vin?
(Win) 28
w - \5.'7“[ ) x 144 o ( )2
( 2.3 ) 64,348

s ___20.%% ft of Hy0

Availadble NPSH z{RPatm, psia) - (Pv, psia)]x 14k + (Hs, ft of H,0)

Win

{0 14.26 ) - ( .43 )« Wa/(623 % € 3696 )

2 b®93 e

Total Head, H

A. Wout = Specifie Weight of Water, 1b/ft3 at AiW Temperature

B.

O ™5 P /el at 95,3

Water Leg at Discharge, psi = Water Leg at Discharge, ft x Den

or

lom/”~¢3 at Lacal Air Teasperature
(2.3 1bm/eel

= mo ftx

B P psi

.
-4,1.‘ !\'
Wy

L )y L]
S1l) or Water

[0920

% -cl-2(
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APPENDIX G

2219380000
PMT-53

ATTACHMENT III

CALCULATION SHEET

Sheet 3 of 3
Test DT 52 €G Qresoyre loaS gigPate Broi\ L, 198y
Pump \ R-TR Calculated by 5
. Checked by
C.

Corrected Discharge Pressure = Discharge Pressure, psig plus or minus the
Water Leg at Discharge, psi

B Hae psiz + @3 psi .
s 1128 psig

D. Outlet Veloeity, Vout

Vout = (Total Pumo Flow, gom) x (144 in2/£¢2)
7 (radius, 1n)< x 7.48 gal/ft? x 60 sec/min

s ( 5812 ) x 144
3.1416 x (2.75) x 7.48 x 60

- “7.44 ft/sec.
E. Discharge Head, Hd

Hd, ft. Hy0 =[(Corrected Discharge Pressure, psig) x 14 L

Vout?2
(Wout ) 22
- = ( APE= ) x 188 4 (.44 )2
( 2.3 ) 64.348
] ZEOB.I ft of H20
F. H=Hd - Hs = 2;5!7],.} ft of QZO at a total pump flow rate of
5512 gpa.
CAG:JLR
01/20/84
B5236.MC

wp [092¢
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K ; APPENDIX Q G*%

5y sl gl PNT-53
..5'sg.~.:‘n}, L S MR

- Page (09
i B : . 8/24/84
o PR T SR
o £~y ST A PMT-53 [a\13g0000
- &3 - 5‘,..«:.‘,," PO AFW System
-!’*" -s—f'._' -,~ "y e

,.\_ , Data Sheet 8.3.1

Page 1 of 3

Unit 2
Two=Pump Start Test
(2A-A and 2B-B AFWP)

Data Suggested
Instrument W/Units Value Recorded by/Date
RS TSR S ey . -
. 8.3.1.8.2 vSG No. 1 Pressure PI-1-2A_1013,3% psig # 1005 psig
ey :
> (Before ' SG No. 2 Pressure PI-1-9A (03, 3 psig = 1005 psig
~ pump ° W 'SG No. 3 Pressure PI-1-20A_ 1019 .4 psig « 1005 psig
% start) "-“"?' 8G No. 4 Pressure PI-1- 27A 1009.6 psig = 1005 psig
;-‘-Dfm ch(:'\-‘.:

.03 +SG No. 2 Level LR 3 53 ' ___2%.1 p 3 Info
' 5G No. 3 Level LR-3-98 a7. | % Info
‘4= SG No. 4 Level LR-3-98 % Info
Tem ST Levels _ LI-2-230D7 1s_v__n Info 9459‘,1»‘.1 /el ey
_ T LI-2-233D 26.8 # o
-fft'v . ot -

'8.3.1. 11 1. SG No. 1 Pressure PI-1-2A 963_5 psig « 1005 psig
s L(At’tet o ""QG No. 2 Pressure PI-1-9A 4935 psig & 1005 psig
\ 'ﬁ?punp has ‘s SG No. 3 Pressure PI-1-20A G428 psig » 1005 psig
X} ttopped) v SG No. 4 Pressure PI-1-27AB_990.8 psig w» 1005 psig
P Y eoiap s oSG No."1 Level - - LR-3-43 3.3 % Info
ﬁ“ "?,gr‘i:‘-"v;-a*sc No. 2 Level "~ LR-3-43 3 Info

%
et amges 8G No. 3 Level LR-3-98 iy, % Info
&{:#‘f‘” liSG No. 4 Level _ LR-3-98 3yo % Info
4 i I CST Levels e LI-2-230D/ _2€,0 ft. Info Lobh J1slalry
oy 4R e 33 q&...,a»- 6. LI-2-233D : .

5.6 # "V
\
PS-3-121A_Q27.7 psig > 12.9 psig Mﬁf )
(A D. W)q vt im) sy s\} «\\g\" h.
PS-3-139A /6,288 psig > 1.25 psig ),QA\‘S
Suct1on (A.D. 10)7ss ivnim
25 -B M-D AFW PS-3-144A_[b.2y8 psig- > 1.25 psi " p,ab'@
" Suctxon (A D. w)L e 18/l y ’ S" 3 L(\
.“;:...7 b 1*‘.'\-.'. q:‘ ’ . —— 1,|‘]j$ 4\ ‘
:_;,'._":'5];"'..,‘ 29 T -D AFWP Suction __ig__sej < 5.5 sec. ’#Mt«vﬁ}\
o MRELSUTTY Pressure Below 12.9 psig - ‘i
*.-‘}l--.#"-;‘i_"‘, 2A-A AFWP Suction . “£2 sec.\ < 4.0 sec.
. Pressure Below 1.25 psig p A/
:«b&)"‘;‘ 428 B AFWP Suction £32 sec./ < 4.0 sec. wtt .B/u./,,m
5’ b Pressure Below 1.25 psig
A T & kb
«3.1 2‘_, Y ZA-A Discharge PT-3-122A_ /|68 psig Info

et \,fPressute (RTDTS)
.;:_DZB =B Discharge PT-3-132A_/117 psig Info 1t ,_13_/.;{.11.:1

RTDTS
¢~m~«§§“'ﬁ« g )
.1, 10 5 2A-A Recirc. Flowrate N!A_gpm
23 B Recxrc "Flowrate NA __gpm Info {\J/ A | -
e, . wp__J12AY3
e e

PAGE Xa-8! op Yoa- 8¢




. G B
APrPENDIX G 2

] PMT-53
. : « .Page 50 ~ %o
: : . 3/2"/8" ..;V'~.
PMT-53 aa ot
N ~ AFW System " - \°\ 3390.9' ;-‘;:‘,.r:"r'
Data Sheet 8.3.1 (Continued) ‘,'vft::,‘,‘;f‘s
Page 2 of 3 "3 eN ‘.f“.':z oA
" i 60y : g AR AR S
g Vnit 2 4 - B o
‘ '-;":—:k-. Tw by - ‘rwo Putnp Start Test’ “agtow ~14_.-ﬁ-.‘~l"h‘t::‘& .‘
R (zA -A and 2B-B AFWP) : 20200
= - o .’-. - . v L Ve Sy ::_—\
: ji’ N .. ~~- Data Suggested - et ol
4 Heasurement Instrument W/Units -~ Value Recorde d by/Date

% ‘1012 FIow to sG 1" =2-FI=3-163A & [!é gpm mo” Info ‘Tt =in. ~.‘,-";‘_’_:;;?‘:..";:,
23 > e T .“,;. o 2 (ADJ10) e oo by L, ' : o
Ere Flow to SG 2 -7 FI-3 155A_220,3 gpm S
P et ~oiwpt ~ - 33(AD, 10) e WS 3

Fre ‘ ; % 'cv\ o “' . >.‘4co

*’I"'otal Flow from pump 2‘A.~§ Mg"?(ﬁ gpm ;‘,>
) to SG’I and 2 *‘““”h,”, e ,’;_ foate 1,<»4- A
C n:.’A . ’—-' - _,,.1.5:-(‘ ...‘___‘b " 4 i ‘,.‘t-’ - C ] N~ ‘:":-:,f::?
--':-—- Flow’ to Su 37 e 2 *Fl=3~ 147A ngi & gp'n -.-r“ Info '."_':"".;‘.“:“_":'1‘,‘.“_‘."‘:"::_:_'1“"_"’;“_:
2R DR e 5 < &2Y(A.D.710) " R TR R
a2t 5o Flow to SG 4 ows 2-FI-3-170A 1080 i " grtaene
i - _FAI0808 iy Tuto i '

ny a- ;""-\.”-;‘. . - ““ﬁ.ﬂ\ - ::"'( p--i.o“gr-:,&' "-’:-.—; - ‘.-af" “7“"."!":\.{—";",‘ 3 ‘.:}‘;‘lit\".‘: .
- fﬁ."fctal Flow from pump zB -B ~.527 bgpm ) 500 3pm .
_""""' " -to SG 3 ind 4

r-‘~

@'T‘me Gr Swna‘
W ae L Te- iof T g 2! b i
~ R 7 ¥ oo~ T - Il.' . & - b:'?"t a ‘\“'w;
Time to reac M‘gpm from pump‘/ 6 é.8sec. (*23 75 sec @_” W :— ‘1&0;
\B“ZA -A (Flow to SC‘ Nos Aaad 2), B LR St e e & adrid oghde
VP . ou iy :?‘G‘)“ _ f‘ P'"'" ‘!/uld- “Flocnabe ‘3 v

s e ~Time to reach 500 gpn from pump 3.8 6<ec < *23 75 sec. JtX, _/1/11.‘&9 -
.w«w‘zBB(FlowtoSGNos S(andZ)C) @ Gobaet = b N

E R R W“ _..“.',"r‘L,AJ‘ _& “ p Rl w'. o N ~v‘“ﬂ-' ~""L ‘A.’

-—f-q 3t,l .10.3 Barometric pressure A ; o/ It. Hg. Info .. %E: /2;

> ~ —‘ " X { e Y

¢ ,':\, 3 “.”“‘f’“:—%“ﬁ ADO ‘E-Lm‘.gsd 2t FD ‘_‘_}QO“)"..‘_‘ ._,“a > .‘:r z r/

e 8.3.1.3 M. AFW temperature to log T2-’4"S 69 e F X Info vel 4 -
:n(l‘ﬁ‘t SG No. 1 - . : N e g ,)) clegg mns 1 minude 8

’ ' (
M AFW temperature to log T2426 ééis °F Info val

<
- ; - N
-, "-v'-

"8G No. 2 ¥ AFW e b Linp Y4 did

AFW temperature to log T2427 £7.28 Info not dreed on PigD, Viska

; i SG No. 3 . Wited s Nk fo- L"“P J |
1S 'T."f_'. Prrsal AFW temperature to log T2428 ¢7 2S F 4 Info S <m / 1al ‘3-
Z.‘-\'_DO.' wfts ~“8G No. 4 A
T =y e R = . ) " il .
. "‘:.: ,-.4: 2 v g W ¢ w— 1 T — ' = T = o - ;‘
“.,8 3.1.2...-72A-A pump speed Strobe Y90  rpm Info ’/ :
; . ZB B pm‘p speed Strobe {ZjQ rpm Info Zf 2y
‘-vi!f‘kv. ,‘- . . . s R '.,

e *This time criteria was calculatcd as follows: . -

e “o" A die .b-,.—A L e - » S b

- e v b ,<|"~4—'.~v0~§
Siny seconds (xec;,uasc time from Bo signal to full flow) minus 26.25 saccnds.‘,-_\'~" E
smaxxmum "load sequefice delay time) minus 10 seconds (maximum diesel gererator start

oy Sy crerg
&nd bus regenerization) equals 23.75 seconds. -7 . .-“P )‘ﬁ—u T
.“'."'GE"'*:f-‘.":-" T ol T B L . Rl T .t
- o e e ‘.3“-1,,»»- e fAGE L’A 57—OFX_'°__.§-€
PN e e T s MRS R Salerna L S 0 e T
- “ "'4~. . I LR e ..“‘ J ' 3 "’
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TITLE . PLANT/UNIT ‘
AuxiviARY Ferowaten System Pressure Dwror CaLcuLATioN SEQUOYAW [ T\t
PREPARING ORGANIZATION KEY NOUNS (Consult RIMS DESCRIPTORS LIST)
ME® -~ HiG AEW , PREssuRE DRoP , SySTEm REsSISTANCE
BRANCH/PROJECT IDENTIFIERS Each time these calculations are issued, preparers must ensure that the original (RO) RIMS accession
number is filled in,
SNP 1-3~ CA ~D053 Rev (for RIMS' use) RIMS accession number
0-HCG~ Tww - 0B83ath '
"% 183051280008 MER ‘230503 30|
APPLICABLE DESIGN DOCUMENT(S)
SMBLE  Shata Rl 1830321 EQO0K BaS ®31033a4 8o
JSGAN=-DCt- V~13.4.8 R . 825 880430 806
SAR SECTION(S) | UNID SYSTEMIS) PLEP, lY
04.%.a 038 - WV (e Oryines <
Revision 0 R R2 R3 Safety related? Ves ® i
ECN No. (or indicate Not Applicable)
N/A Statement of Problem
Prepared Delermine the pressure ére? (e\P)
J‘.w..dAJcr/\o/Je T P. Hahn m n the Auu'“nry Feedwater (AFW) |
E.W. S2einhouser HV. Garredd. / system piping 3 Ffirst in the
Reviewed \ : :
"W. . RW. Bond .hD d‘“—\"‘"st of the WMedor « Deiven
Approved ol . AFW Pumps (MDAFWP) and Turbine
r H.R. Corbede TE Pilring L .
Date ) " “Driven AFW Pumps (TOAFWP) .
8/23 /34 3/as/e3 2700088 ; e s
g g Revision Log|1-V0 and Then \w the suciem Piping
g-g by this revision, A
:?% List all pages deleted 1= WA of for Ehese it ol
35 ;| by this revision, RFRITIRE. PO
28 2] List ail pages changed
b this revision. /
Abstract

These calculations contain an unverified assumption(s)
that must be verified later, Yes O No ﬂ

An analysis of ke pressure deep (dP) \n the discharvae and suctiow
PIping of The AFW pumps 's Yer‘?ormg& Lo shew Yhe otal 4P Sor

the AFW sys‘tem . The AFW pump flow fci'n enoogen to rt?rtsu\* the

a? fer “\t Puwme &;SC\\Qrag '\s the {'\ow ?qf\v\ 2o Steawm Generator (S/G)

N°'3, and Sor the pump suclion 2 s the \A-A MDAFWP and |A-5S

TRAFWP.  These paths were cheosen because the dP cesults obLtained ace

ongervat ;VQ. ;

D Microfiim and store calculations in RIMS Service Center Microfilm and destroy D

B Microlilm and rerurn caleulationsto T E. PiL GRIm - Sgaq UOYAH Adaren: DSC - C3D

e RIMS, SL 26 C.K
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o‘lv
i; ‘ _ : e _ Attachment 6
igy ¥ FEr e ) Page 1 of )

CALCULATION INDEPENDENT REVI:W VERIFICATION FORM
sNP_ |~a - CA ~00863

0-HCG - TWW - 0B334 R3
Calculation No. Revision

Method of independent review used (check one or more):

1. Alternate calculation method
2. Testing method

3. Other method L

Justification (explain below):

Method 1: Identify the pages where the alternate calculation has been included
in the caiculation package and explain why this method is adequate,

Method 2: Identify the QA documented source(s) where testing adequately
demonstrates the adequacy of this calculation and explain.

Method 3: Justify the technical adequacy of the calculation sng explain how the
adejuacy was verified (calculation is similar tc another, based on
accepted handbook methods, appropriate sensitivity studies included
for confidence, ete.).

o’géggz_gygg (S _TECHA[CAY ACEQUATE QLECAVIE T IS ENEDL

QAL ACSEPTES [TINDBook METHOLS AND DEiien Coks. JHEIE

LEAERINCES  HRE  1DENTIF 8D & 1 THA? Tk SACCICATIONA]

CGdo ¥ Yot 2hr /o

Design Verifier Date
(Independent Reviewer)

Sin EP——
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REVISION LOG

SWP)-2-CAH-boS3
0- f26 ~TWW -082274

Revision

Revisgp ENT\REACALUALAT\ON To DOCUMENT

REFERENCES AND AccerTABLE METHoD (s) T0 DETERMINE
Pressure DRoPs For AFW System .
SHEETS .

Avoeo Avpenpix A , 3}

oy DESCR/PTION OF REVISION sssrared
= — |
0 /I TIAL /SSuwE
/ RESPoNSE 7o premo Feew DW. Witsoa) 7o
C.B fik (Pims B2s 87¢/05027).
LXPLANATION o F ASSUMPT 1000 ADDED
Kevision) Lo¢ Aoved
No ECN 15 oy yED
e

TVA 10834 (EN DES 4-78)



Avxiaary - Feepwater  SysTeEn PRESSURE DRoOP . et Vo b

LALCULATIONS . e <SR- AR LA OOER - .
i IS AR R e S S e e O RCA=TWW =084
N S N i e R e e s e Sl L TR . COMPUTED ?BM pars - a\~88

cuecngo ZZgi  ows A 2E-98

A) Purpose

This caleulation detarmines the PrRESUre drop (AP) acress the AFW
system Pl‘f’.‘“ﬁ y fitdings ; valves , e¥e. Tre total caleulated AP for Rhe
AFW system can be used o deferwine the oral ruLu\'nA head 2ha
an AFW pump wust Jevv.\oF w order Yo assure thal the PUmMPp  can
meet bs desiqn Fumelion .

B) _AssumeTioNS = licted v body of calculalion .




e _Aux. FELDWATER _SysTEwm _ PRESSURE _Dwe® et _ @ o o

* ~CALCULATION o SNP \=a<-¢A-DOS3
L e L o s e e e i s A i i O = CPAN S OB SR
( e . BT s i coweures QPR oare 4 -1\ 88

onicneo L o Ho26285

¢) REFERENCES =

) TYA Nethancal D(.s'uzh Guide OG-Ma.8.5 Rev. 3

a) CRANE Technical ?apcr Ne. H10 = Flow of Flulds T‘f\rouj\. Ve\vu,
F\i\‘mas.‘ ard Pipe . \286

3 AFW Rl of Naterials = ¥3I BN 23S Secies
W) AFW Syclem D!szzv Criteria SAN=-BC-V=-13.9.8 Rey RO

8) Necranical AFWYW P§§;n5 Droulf\ﬁz !

e Revicion ANy

YIWHAL~ B w/a \/a

’ E3IWHRaAR - £ \+3
( HIWEEE -5 3 \+ 2
YIWUSE = I t/e \ {3

B3 WHRT = FlG \fa

yIwuaa = & 2

§IWNET ~ & Alc /s

WIWHET -~ "% I/ \/s

U3wugs -8 & |\ *5

Y3 wkan =10 ¥ 0

e) Zardersate BN o Matecials = Y3BMug0  Secies

3 AFW ?,n?s Mirirum Head .ltob‘uf’;a Cale. = a3\13%900 Rev. R4
(B3e 889420 BOF)

8) Veendse Drawiea s

. D AWIN G CAnTRALT REVAS 0N Un\T Eouemexy 10

( 2 A= 3359 -\3N ei1ss0 \ |+ 3 FE =~ % ~4a
<] A-233800-13% 33E30 - : i+ 3 FE -3 ~i0%
=1 : .
| ) Caaleect Tile R3¢ BITHR o APW  Lavel Coerteel Valyes (:te_
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~Aux. FEEDWATLR SysTEm Preszume Dwmoe e 3 o A §

~CALCULATION S T Sy C —— .\ L TN R T |
o . ¥ SRCS—— 13"\ - 6 . A XL & ik L o
—— ——— . > . . - - CONMPUTED Q&_cv( 5-3,."

CHECKED 7 z Z _parg -2 ﬁ

FLOW RATES 0. CALCULATIONS
A L\ -440 GPM
O\ el —22C
Awd =220
A\ v B — 8B

&;c,;é_—é’v‘}C

ASSUMPTION :
The pressure dcops for
the paths that were

avalyzed can be used
as conservative resul\t

for the olher c‘ml‘hs.

o= «= CALCULATED

&t"& and & }-°&

. .
I )
:; — — — — — — ey
[_4'—>
[ o A
| |
| (
‘o ;
| 6
X
6|
/‘*‘*\——- { J - — e
oo b Ve :  —— ‘:—-
A ~ | — A c
[A-A) L E-E \ 1| A~S
; L ~— :
S X & ~ e
et | S—————
n - -~ - - oo g
MOTOR - DRIVEN UREINE
- " .E:L_ (‘ - \ E .
(MDAF W= A " UTAP
L
o PR TN
N @ o / = - = - - o o-
\ C: .= Pwwing CSungTiont LocaTion Sywea.
~| LESIGN RITERIA DIAGRAN of Aux., FecpwATIR SysTeEMm
2l Pumy CiscuARaGL Pipine = Unt | (UNIT 3 SimiLAR)




A 11G30 (W 2-75)
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PRESSURE DROP CALCULATION SMEET

SYSTEM _Auxuasy Feeowares (*03a)

CALC ID_snP 1-2a-cA-nosa
Q- - - 34
Line [dentification
Nominal Dia, In. (eef.9) D
Schedule (eef 3)
Iateraal Dia, In. (ces ) d
Pressure, psia (red v) P
Temperature, °F (ee %) T
Spec Volume, FL3/Lb (02 3) v
Viscosity, Centipoise (eef 1) u
Flov, gpm (eef 4) Q
Flow, Lb/He (8.02Q/v) W
Velocity, Ft/Sec (0.0509wWv/d?) v
Reynolds No. (6.31w/du) Re
Friction Factor th..) f

dP/100' (0.000336W2vf/d%)

L/D 90° Welding Elbow (e &) 13
L/D 45° Welding Elbow  (,e5.5) 8.5
L/D Tee (Thru run) (ref.5) 20
L/D Tee (Thru braach) (ref.5) 60
L/D 45° Lateral (Thru bramch) 30
L/0 ﬂtductf/ﬁn\m‘ﬁtr {cef. \+8)
L/D Cate Valve*

L/D Clobe Valve®

L/D Swing Check Valve®

(e 8) 10
340
iro; f) 80

Total Fitting L/D

Fitting Equiv. Length,Ft(L/D)(d/12)

\

Piping Length, Ft (re€-%
Total Equiv. Length, Ft L

Ofifice Plate dP’ pS| \/'.'e el) -

Pressure Drop, psi (dP/100')(L/100)

Sheet &_of &

Computed by _:_’v_’*_’:__[jote Ge3i Al

Checked by 2:27 Date 724 .«
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L83 £.94 g.84 g8 5.9¢ g 14
/5 RaL =£z ef’  REE g &=l 57,98 !2 RES
22192 QOlfE- 304 Q0.08% 2.0:85 0.0404 .
2.5 0.96 e g.13 2.16 a.l2
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P —— ::’.) -— n"'.;‘ ‘
- - 220) By
0 1) &2l 204) 2L -
1 —_— —— —
2. 24h) 7/ " a ,‘/ e
(5 2
RA71) an( 1) ) (&) @n an
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Ar O 312 .8 - A% & 24.9 4% a
— .
29 - o A€ A f_:‘- 2 e
—— e - e—— ————
(4 ¢ 33 7 6.3 4% .9 €0
4.9% 4,49 5 a.4af% 1,92 ? 36

“L/D for valves are in the fully open positior,
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PRESSURE DROP CALCULATION SHEET

SYSTEM _Auxuusy Feeowarer (*03n)

Sheet 0 of _&_

Computed by o2 Date s.z-2:

CALC ID_snf 1-a-cA-posa

Checked by 224 Datews.s:

Fitting Equiv. Length,Fe(L/D)(d/12) <= 3

_Q-NCG - - 34

Line ldentification Ah“ﬁ ﬁ!‘_'i et A As £E¥4 0" 13

Nominal Dia, In. (res.8) D _\3 1A A . 10/16 _un

Schedule (ref.3+6) Sre. 32 _20_ .22 unl» _un

laternal Dia, In. (ref. 3) d 1.0 885 885 .sac weliess imas

Pressure, psia (re€.2+6) P 5 LS %5 ©5 A <

Temperature, °F (redid) T SrTn Mo 40 4o 40 )

Spec Volume, Ft3/Lb (oS &) v 5045 200003 QON3 001693 Q21603 foiana

Viscosity, Centipoise (eef \) wu LG ke, Lk L& LA |, lo

Flow, gpa (ce®.4) Q 2330 2336 3390 3388  48LH  yaac

Flow, Lb/Hr (8.02Q/v) Wo263350 863 20 2% e LIg30E| A% 1Ll 1833

Velocity, Ft/Sec (0.0509wWv/d?) v 10.55 6. 853 4.20 u.ooe /D S.63

Aee, 9%

Reynolds No. (6.31w/du) Re & ovy €AL,609 261807 2000 " gus ey 3w e

Friction Factor (ref. 1) £ goi4a opjua 0.018c poic8 ;oeiio;"/ 2.01k€
( dP/100' (0.000336w2veE/d%) L18 034 0.0 0.4 8.3%4/27q9 0.ux

L/D 90° Welding Elbow (ref.5) 13 =ca/y) sa(a) — - 3 (4

L/D 45° Welding Eldow (¢e%.5) 8.8 - ¢ $(3) ~ p——

L/D Tee (Thru run) (eef.5) 20 e 820 @&0() sl ao(ty _ae/)

L/D Tee (Thru braach) (eef.5) 60 — — — a

L/D 45° Lateral (Thru branzh) 30 - -

L/D Rcduccr/En\u-:u (re¥. (+8) Sany = m N/

L/D Gate Valve* (vt; 5\) 10 n ) 8 £1) -

L/D Globe Valve® 340 - —

L/D Swing Check Valve* ¢¢5.5) 80 - — - .

Total Fitting L/D 6.2 ay £ ) 30 5873 He)

g’ ] o % o .- “i.4 s ¢
Piping Length, Ft ret. 8 124 3 40. 2 : 1635/ & T
Total Equiv. Length, Ft L 301.3 orz: T T34 198u) B2
C Orifice Plate dP, psi -
Pressure Drop, psi (dP/100')(L/100) :.ar ), 583 5.13 0.0% dk/0.98 812
.50

“L/D for valves are in the fully open position,
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CALC ID_snP 1-2 -cA-poga

Teeware 4 65§

PRESSURE DROP CALCULATION SHEET

SYSTEM _Auxuusy Feeowarex (*03n)

Sheet | of _4_

Computed by S8 Date -i-2s
Checked by 222 Date 2e-sw

Q- - - T4
Line Identification Aatedd Airedy
Nominal Dia, In (re§.5) D o) 10
Schedule (re . 3) 40 o)
laternal Dia, In. (ce$.@) d 3.98 _0.0a
Pressure, psia (re$.3) P _% %
Temperature, °F (reS 4) T _up 40
Spec Volume, Ft3/Lb (ref.3) v 2008 gou0s
Viscosity, Centipoise  (cef. |) w 1.4 L
Flow, gpa (ref¥) Q uHGS Qa0
Flow, Lb/Hr (8.02Q/v) W a13,3% e su
Velocity, Ft/Sec (0.0509Wv/d?) V 342 1 =a
Reynolds No. (6.31W/du) Re 1503 81343
Friction Factor (r§¢ 1) £ 00188 0.01%%"
dP/100' (0.000336w2ve/d%) 013 030
L/D 90° Welding Elbow  (re5.5) 13 3a(a) \|3/a)
L/D 45° Welding Elbow 8.5 — —
L/D Tee (Thru run) (re&.8) 20 3so(y) 0l
L/D Tee (Thru dranch) (ref.5) 60 cor)) o0
L/D 45° Lateral (Thru bramch) 30 — e
L/D thuccr/ﬁn\nr:« "\e-ﬁ‘ |+ &) g4/ Eu(
L/D Cate Valve® (ref5) 10 0 () 194y
L/D Clobe valve® 340 - ————
L/D Swing Check Valve* et 2) 80 300 4

Total Fittiag L/D

Fitting Equiv. Length,Fe(L/D)(d/12) J&3.5 244 3
(ft;.S) 19,2

L A_ILA‘E - e Y |

Piping Length, Ft
Total Equiv. Length, Ft

Orifice Plate dP, psi -

Pressure Drop, psi (dP/100')(L/100) 2.3% 9.3

“L/D for valves are in the fully open position.

3 \ \ 13
pie us e the cheek valves . ard '6E

pera betweenthe check valves and the suwp.
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=2 LRSMATON . SNPA~3 SLA DO
g e 0= NEG S TWW = SBAARA
( o T P T S el - WIS ?f vk 4Bl -88
, s I o 2088
C. LALCULATIONS 1) Orifice Plates

030 (Whs- 7 7%)

11
i

V\/ Compule ne AP for the orifice plates mstalled (n ne AFW Fipng .

Q= 3% 4., ¢ _%E (ref. 3)

Q= flow n apm 3 4 ® enfice plate hele diameler wonehes
= flow coefficleny , AP = pressuce dvep \n sy 4 P Eowtiaht dessity

() a
&P = ¢ (aze J.‘c)

Xied AP Sor FE -3 -3

Q= 88 qom  dp 38038 o (eef8) 5 C= 063 5 ¢ = GaMa6 (QU0%F)

- 880 3
A? = &4 . HI G 7 —;\ 8 %3 95.'
a36 kO.@qXJ.soaa))
Fied O F for FE-3-7%
Q@F 230 apm ;4 Basndtie (ef 8 7 =T oy ¢ EedGe
- \?“
AP = Ga.wab 537\ . gR AL |
326 (0,673 )(3.8525%)] . _4.8%



PRESSURE DROP CALCULATION SHEET Sheet _:_ of _L

SYSTEM _Auiiaky Fesowares - %038 i
CALC ID _SNP \~2-CA-D0S3 Computed by FE Date & -3/ -%4
~L-BCA - TWW = QBRAATY Checked by_ /7 /Date - 7 cs

SUBJECT _‘:unm_nmw _Y.m.x:.s_u_n; m:;“gg;

3" __Ley =133, 133,138 . ¢ 198

O. CALLULATIONS

& Cow?uit AP Sor LaN - 3-(32

Liquid Sizing Coeff.
Cy » _A38 ___  («e5.93)

Cv * Q\/E—: """""""""""""""""" > Q = C»(/g_?‘ (e 3)

Cu * /8 AP = Press. Drop = psi
e VAP
Q@ = Flow Rate = gpm
;“\2 =
e, &P G = Specific Cravity = _—
P =6 (o )2 _ a——
\Cv B y ASS——
Vv
= ~_/
Q@ = Flow Rate = _35390 _ gpm v
= ( ) ( )

Cy * Flow Coeff. = _\5S5
AP

(1901 )¢ 23an )@
( 155 )€

s (168l (4R unn )

( (34,0435 )

el e T N




PRESSURE DROP CALCULATION SHEET

SYSTEM _AuciaRy Feeowargs - %038
CALC ID _SNP \-32-CA-D0S3
R HCE -~ TWW s OB AR

Computed
Checked

Sheet

bySi®
by /14’

i Of _ o

Date ¥-3/-#3
Date 2 o=

R R RAES RS ERERAS RS SRR RN SRR SRR R TSR ERE S eee e

C. ChLLu_ATIAv e

CONTROL VALVE
Compure 4P Tor LEV-3-|ug

%,
| 4

AP = iy )¢ pan o0
£ b

|
S * /L . Ae

e VAP |
| (=)

Cu)? =G '
- FAN 4 | G

|

AP = 6 (g \2 |
t | 3

|

G = SP. GR, = _y 051 I

|

Q@ = Flow Rate = agan gpm I

I

Cy = Flow Coeff, = __\7° !
| ]

I

|

I

|

I

I

|

|

Liquid Sizing Coeff.

Cv

Q = ¢, /Op };,;
v EE ( 2

|as

Press. Crop =

Flow Rate =

psi

PUN—— |

Specific Gravity =

e T T T I SR

(2.9 )

\
J
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ol — “ Sk = s LD=NLa-TWW-=- 083334

= o gt e ™ MO NN LN WP POy, Ry AL LY couvu'teyﬂ_ oate 4-QI-88

Sueceto QUGS oo Y2408

TVA 11030 (W 7 7%)

C. CALCULATIONS i i) MDARWES®

}}' Compute the todal pressure arsp (4%) for the MOAFWP (piping ,
valves ,and 4\!\\:3) at the winiwum fc1u'\rd Flow of 4ud apen %o
Two sleoarm v,ngfe&ors (5/&).

MBAF WS 3f = (&h&) + (&!-) ¥ LeV 4 Ocfice Plate

L1 L SO S | VO I | TN | SRV | SRR | S YAl s

free 43} free 41}
* A?W-\B * A?\s_-\'\ * A?\‘!-\t + ‘V.u---m‘ * JP'\-S-NW

dPu = 132+ 3.3 + 845 4335 +0.8% *+ 0,124+ 0.05+ (.50 + 0.13
*0.87 + 1.3% & 3.8%

dP, = a3 14 ¢ Note : This MDAFWP 4P value does nel
welude tre AP value far the Covitatieq
Yentury (ov the puwe l'\s'.\mrst\) « The

covitativa verturi 4P g accounted for

v reterence Y3,

1975 “) TOAFW?E = Compule Bre 3s2al 4V for the TODARWS { pira , va\ves, and
7 % ’

§thiras ) at the winimuw fnb.n'\rta Claw o1 44O apm 1> Bws /G,

TOAEWP 4P = (&*’A) v (___\'\_,’M,L‘L) + LeN * Orifize Plates

afds woeem \2 L g & 4°
v we 4. 33 f:og‘l}

=S ©

» dP,,_‘,, » J‘m--'.- * 4 fore aPioiv @ d?",,, . ’puv-J-na " ‘W‘t-;.un

b olee l

¥ i A Q.‘_i.*.f 3

88 g
dfy = €A% (0a8) ¥ 0,27 4 1,40 *+ ™ 315 & 3.35¢083 % 5,12 4 0.05 + |.50
=2 | 4

o
-
¥

4
o
)
'

»
o

* 0,13 + 00 * 304 ¢+

‘iP‘ - .‘50‘3 L
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ATTACHMENT A Pace A¥
T INESSEE VALLEY AUTHORITY
KNOXVILLE, TENIIECSSEE 37902

N8C126 Commercial Realty Management Building
’ 4u0 Commerce Avenue

SNP 1-2-CA-D053
O-HFG-ufwu/~oiaa7q

WEB 79127 522
December 21, 1979 ' :
Masoneilan International, Incorpcrated .

63 Nahatan Street
Worwcod, Massachusetts 02062

Attention: Mr. Edward J. Canniff, Certi¥ied Print

Gentlemen:

" N
SEQUOYAH AND WATTS BAR NUCLEAR PLANTS UNITS 1 Al N2 dgé ,
VALYES AND CONTROLS - NUCLEAR -
CONTRACT 73C34-83577 oV
REF NOOTST N0 R0 Tag ' L

We have your transmittal letters dated September 17, 1979 (EEB 790920
029), October 9, 1979 (EEB 791015 028), and followup letter dated
November 6, 1979 (EEB 791113 002), submitting drawings as listed below.
We are returning two prints each of drawings marked ?A) “Approved."

We are returning one print and the sepia of each drawing marked (N)
*Approved With Correction as Ncted." Please make the necessary
corrections on those marked (N) and resubmit.

Item Ref. or Rey
Status No. _Serial No. Plant Dwg. No. Date Title

A 23 N-00137-12  SQN CP1-9-175 B Control Valve N
5 4" 20,000 Series (
ANSI CL 900 .

( A 25 N-00137-27 SON CP40-8-98 A Control Valve /
) : 3" 40,000 Series §
900 ANSI o

—
>

24  N-00138-23 WBN CP40-8-195 9/14/79 Centrol Valve n
5 ! it 3" 40,000 Jeries -

e SR . Ko - . 7 A i
N 39  N-00238-1  SQN &  CP1-3-293  10/4/79 Control Valve
; WBN 1* 20,000 Series
L] 40 N-00238-2 SON & CP1-3-293 10/4/79 Control Valve
WBN 1* 20,000 Series
e 4] N-00238-3 SON & CP1-3-293 10/4/79 Control Valve
‘ WBN 1* 20,000 Series
" 42 N-00238-4 SON & CP1-5-172 10/4/79 Control Valve
WEBN 1-1/2" 20,000 Series
¥ 43 N-00238-5 SON & CP1-5-172 10/4/79 Control Valve
WBN 1-1/2" 20,000 Series
M 44 N-00238-6 SCN & CP1-5-172 10/4/79 Control “alve
WBN 1-1/2" 297,000 Series
[ 45 N-00238-7 SQM & CP1-5-172 1074779 Control :lve
HWBN 1-1/2" 22.C00 Series
N 46 N-00238-8 SON & CP1-5-172 10/4/79 Contro)l .ilve
WBN 1=1/2" 23,300 Series

An Equa! Opportunity Employer

e N e ek 7571, AP 30 B P B+ e
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ENCLOSURE 3

PROPOSED TECHNICAL SPECIFICATION CHANGES
SEQUOYAH NUCLEAR PLANT UNIT 2
DOCKET NO. 50-328
‘(TVA-SQN—TS-BS-OZ)

DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATIONS
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Significant Hazards Evaluation

TVA has evaluated the proposed technical specificaticn change and
determined that it does no. represent a gsignificant hazards consideration
pased on criteria established in 10 CFR 50.92(c). Operation of SQN in
accordance with the proposed amendment will not:

(1) involve a significant {ncrease in the probability or consequences of
an accident previously evaluated. As described in section 10.4.7.2
of the SQN FSAR, the AFW system is an engineered safety features
system designed, constructed, and operated to serve as a backup to
the mair feedwater system to provide feedwater to the steam generator
in the event that main feedwater is not available. This maintains
the heat sink capabilities of the steam generators. The AFW system
ig directly relied upon to prevent core damage and system
ovetpressurization {n the event of transients, such as a loss of
normal feedwater or a secondary system pipe rupture, and to provide a
means for plant cooldown following any plant transient.

The proposed change to SR 4.7.1.2.a adds pump-specific, differential
pressure test values for each AFW pump. The new test valuss ensure
that each AFW pump will provide a flow of at least 440 gal/min plus
pump recirculation flow. This flow satisfies the FSAR assumptions
concerning 440 gal/min AFW flow to two intact cteam generators. The
addition of pump-specific test values merely reflects the performance
characteristics of different pumps. Because the revised SR ensures
conformance with the FSAR accident analysis assumptions, the
probability or consequences of an accident previously evaluated
remain unchanged.

(2) create the possibility of a new or different kind of accident from
any previously analyzed. As described above, the proposed technical
specification change to SR 4.7.1.2.a adds pump-specific, differential
pressure requirements for the testing of the AFW system. The revised
requirements ensure that the AFW pumps will satisfy the assumptions
of the FSAR AFW analyses. No changes, other than those to the
testing values, are made to the AFW system. As such, the possibility
of a new or different kind of accident from any previously analyzed
{s not created by this change.

(3) involve a significant reduction in a margin of safety. The proposed
changes to SR %.7.1.2.a add pump-specific, differential pressure test
values for each AFW pump. The new test values ensure that each AFW
pump will provide a flow of at least 440 gal/min plus recirculation
flow. This flow ensures that plant operation is bounded hy the FSAR
analyses assumptions that 440-gal/min AFW flow is available to the
steam generators. Because operation remains bounded by the FSAR
analyses, there is no reduction in the margin of safety.



