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4' PLANT SYSTEMS

AUXILIARY FEEDWATER SYSTEM,

.

k

LIMITING CONDITION FOR DPFRATION

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

Two motor-driven auxiliary feedwater pumps, each capable of beinga.
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:

With one auxiliary feedwater pump inoperable, restore the requireda.
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.-

c. ' 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 In addition to the requirements of Specification 4.0.5 each auxiliary
feedwater pump shall be demonstrated OPERABLE by:

a. Verifying that:

1. each motor-driven pump develops a differential pressure of greater
than or equal +g -1,337,pjj,y ) g eirculation flow.j

2. the steam-turbine driven pump develops a differential pressure
of greater than or equal to sid on recirculation flow when
the secondary steam supply pressure is greater than 842 psig.
The provisions of Specification 4. .4 are not applicable for
entry into MODE 3. //f5-
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PLANT SYSTEMS
,

BASES

SAFETY VALUES (Continued)

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

76 1 Maximum percent of RATED THERMAL POWER permissible by
P-8 Setpoint for 3 loop ope. ration.

Total relieving capacity of all safety valves per steamX =
6line in lbs/ hour, 4.75 x 10 lbs/hr at 1170 psig

MaximumrelievinggapacityofanyonesafetyvalveinY =.

lbs/ hour, 9.5 x 10 lbs/hr at 1170 psig.

3/4.7.1.2 AUXILIARY FEEDWATER SYSTEM

The OPERASILITY of the auxiliary feedwater r,vstem 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 fcedwater pump is capable of delivering 880 gpm
(total 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 steam generator safety valve (s) are capable of relieving at
least 11% nominal steam flow. A total feedwater flew 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 into
operation. The suevei/Ince sdA<e.,b / prenues }n / oluu tK'a' ed p ,peau .a

, pre w prov de
w;// o/ /enf 'MC p.n p: pu y ru;, t.4., jf , s,a ,/ a , 4 , y ,,, ,,, f ,l3& t/ cops a.1 a

3/4.7.1.3 CONDENSATE STORAGE TANX

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 ACTIvy

The limitations on secondary system specific activity ensure that the'

resultant off-site radiation cose will be 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 lesk in
the steam generator of the 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 ,
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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 dch auxillary feedwater (AFH) pump. The
associated bases section is revised to clarify the AFH 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) AFH pump
differential pressure test values is necessary because of the replacement
of HD pump discharge pressure control valves (PCVs) with cavitating
venturis. This modification increased the system resistance of the MDAFH
flow paths and thus increased the differential pressuce developed by the
MOAFH 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 systen resistance curves.

In a September 24, 1987 letter to NRC, additional information was provided
on the issue of MDAFW pump operability. This letter indicated that the
element of the 2A-A HDAFH pump had been replaced to increase availabic
margin. Because of the replacement of the pump's element, a new pap
curve was required for the 2A-A MDAFH pump. This letter detailed how the
new pump curve would be used in conjunction with the system resistance
curves to establish the new SR differential pressure test va* vs. A

safety evaluation report (SER) dated November 2,1987, was received from
NRC that provided NRC concurrence with TVA's methodology for developing
the new SR test values. The revisions to the MDAFH pump differential
pressure test values are made based on calculations generated from the

',

j

test data accu'mulated during unit 2 heatup. This is in accordance with
the commitments made in the two TVA letters and recognized 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) AFH pump.

To provide clarification of the AFH technical specification requirements,
,

a revision to the bases is being made and is included for information. ,

Justification for Change

The Division of Nuclear Engineering (DNE) calculation B25 880430 807
(attachment 1) determines the new AFH pump differential pressure test .

'

values. A summary of the calculation results is provided on page 1 of the;

calculation package. The differential test pressures are determined by
two methods. Method one is based on the calculated system resistances

: generated by DNE calculation B25 880430 806 (attachment 2), whereas

'
|
t
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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 MDAFW 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) against a steam
generator pressure of 1,100 pounds per square inch absolute (psia) is
calculated on sheet 5 of attachment i 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 is
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
50 gal / min recirculation flow) against a' steam generator pressure of
1,100 psia.

The pump-specific, differential pressure values added to SR 4.7.1.2.a
contain no allowance for test instrument error. Thli 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 individual 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 will deliver at least 440 gal / min plus recirculation flow at steam
generator pressures of 1,100 psia. This ensures that plant operation is
bounded by the assumptions for AFW flew 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 is an
enhancement and is included for information.
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CALCUI.ATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM
,

'

29/9280000 R3
_

Calculation No. Revision'
,

.j,,\ -
-

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

*

/ ,

[ 1. Design Review
2. Alternate Calculation

;3 3. Qualification Test,
%i Justification (explain below):<

'a-

. 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 accepted handbook methods, appropriate
sensitivity studies included for confidence, etc.).

Method 2: 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.

,

(
'

source (s) where testing adequately demonstrates the adequacy of this
Method 3: In the qualification test method, identify the QA documented ,

-

*

calculation and esplain.
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.? CALCULAf!'310 221928000 Sheet .L of .11 ,

-

SQR ATV Svstes Prepared by[6 Date 4/D/56,

Checkedby/wDate@%PROJECT SE000fAR ECLEAR PLANT

SUBJECT MinieueHeadRecuiredforMotorDrivenald

.
Turbine-Driven Avriliary Feedvater Puses

-

'

'. :.

,
SUMMARY OF RESUI.75

''

Equation used to find sinleus Minious acceptable Puep head at hop head Required 703 Allevance
,

3; ecceptable head at recire. I head at recire, a recire,flov at 465 gpa - at 465 g;s for festing- +

/,i ., flos for surveillance test flow for the Motor (based on Instrueent
,c Konllotor-DrivenATVPumps Driven AIT Pueps pump curves) Error (TIE)

: .;
'

,' Euf0E btIftB AUllLIAEf * ~ - - ~ ~ ~ ~ ~ * - - - - - ~ ~ ~ - - - - - * - ~ - - - ~ ~ - - ~ ~ * - - - - - ~ ~ ~ ~ ~ - - - * ~ ~ ~ - - - - - - ~ *
'

FEEDIATER PUMPS I Pueplo. I 11 A i 18 B 1 2A A I 25 8 1
, ,f, I Serial No. I 117168 1 117169 'l 117171 1 117170 I
'

-

...............................................................................................

Read at 465 pa per pump curve (ret.10) I (later) ft. 1 (later) ft. I 3029.4 ft. I 2883.8 ft. 4AS

tequired head at 465 g;e (see sheet 5) 1 2678.7 ft. I 2691.6 ft. I 2686.1 ft. 1 2681.6 ft.- - - -

I I i 1

,
Allevabledegradation I (later) ft I (later) ft. I 343.3 ft. i 202.2 ft.

I I I - I

[ Availableheadatrecire,flev(?Sg;e) 'l I I I.
,

perpumpcurve(ref.10) 1 (later) ft. 1 (later) ft. I 3783.1 ft. I 3508.1 ft.
I I i 1 @..

linlaus pump head at recire flor I (later) ft. 1 (later) ft. I 3439.8 ft. I ~3305.9 ft. |
| | 1 i

AllevanceforTIE(seesheet7) ' * (later) ft. I * (later) (t. I * 48.7 ft. 1 * 42.3 ft.
l I 9I I ~*

Einieue acceptable pump head at recire. I (later) ft. 1 (later) ft. 1 3488.5 ft. I 3348.2 ft.
- or - I or i or i or I or

EinieueacceptablepumpheadforSI I (later) psid I (later) psid 1 1511 psid i 1450 psid
...............................................................................

Equatien used to find einious acceptable Einleveicceptab'le
'

Pie'pheadat hop head fequired TCH
~

bead at recire fles for survellance test : head at recire, flev s recire.flev at 490 q;n at 490 g;e-

on Turbine-Driven ATV hops for the T-D ATV h ops (ftce pump curves)
.

TURBINEDt!VENA7IILIAlf * - ~ ~ ~ ~ ~ ~ ~ * - ~ ~ ~ ~ ~ ~ - - ~ * ~ ~ ~ ~ - - ~ ~ ~ *
Fit: VATER P;MPS I hop No. I 1A S I 2A S I

I Serial Es. I 127182 1 127183 I-

.........................................................

Eead at 490 g;e per puep curve (ref. 3 * 10) I 2800.0 ft. I 2766.1 ft. I
fequired head at 490 q;n (see sheet 12) 1 2600.6 ft. I 2600.6 ft. I- -

I I I

A11ceable degradation i 199.4 ft. I 165.5 ft. I MTE -
1 I i 50 Testing Instrueent Error

available head at recire, flev (50 g;e) I | t su added to the sinteus
per pump curve (ref 3 + 10) i 2972.0 ft. I 2854.8 ft. I acceptable pump head for the

1 | ! Turbine Driven ATV haps (see
Mintaus acceptable pump head at recire, i 2772.6 ft. I 2689.3 ft. I sheet 8).

- or - I or i or I

Einieue acceptable pump head for $1 1 1201 psid i 1165 psid i
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1
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'

R4 Sfb._ADMG moecegf6_.we_p/n/92
'

Av) IWIWB7_'y WWt6 e <e to w,

G U w
c) ktrentw et.1,

4 AF W System ?rtssues Dr., Ca\ cu\a't. en St4P \ - a - t A - 00 53 - o- wCG - JWW --

osaa34 ( tas 65 0H30 8o6)

a) J W w 's t.\c . n/ glia (.u..ha)

; 3) ?uvag Ttsi Curst Dah (5st AEW?umgta\c..bok)
I t. A r.d %C 30 - %%W - HitA- to 9A ,

Pum9 Test Curves IA-A*

41 W o't .c - \s-s - -. -

cdv e.n P m ys a A-A stt etisrtect '\0
.,

aB-B ste esTe.ruct 10
;

P"Y T**i fN'T' S*f 14 ' 530 I'' i"?*IM\U k Ib'')
Turbe. - belvec ?wmgg aA-5 as cdecue.g to .

,,%) Ei*cg b vn W i\ h e e t. M t itst of Ve b ri (t4EB 63\0\16~39), .

W
5) SQN' ATW F\owrates %ric3 tAtt.B ta\c.. c e . sow - CA - 0053

''

o - %c.4 - t. c.5 - 03 t a S S ( t4% e 5 04 0 fo 004)
'

.

f.') t sd.f CrR t.ris Soc W t W iw Sitam Sys b SOH - O t - V - 4.\ .\ ko ,

T) Design trR etia 9.c We AFW 5phm SQ N - t .-y - \3.9. % R0 ( tims \ 3,33

t') Pod tAeMies' tion Test (vtAT) - 53 f.c U.R s .\ + a Avv/ M

CavibLg Ne.chri ( set Apr snAb G) .

!
i

%') .
;

i
i

\o) Aca\ yds of AFW Per b.sl Tesi Dah R.a\tv\a't.i e re, squ - tss - os) [
Pav. I ( E3 E So, oq;q 331)

2 i
-

h u) Lette.c free H.L. Je<es b R E. hie.\s dottl na/3/87 (BBS Bl \30% ol4) !
$ '

E

i n) v)erk m (w?) \a\%5 for sA-A tAoier - ochen Arw Pump C ad hCc3 t

Ve.niv$ ( :ca Appeedia F) fI

.

y --e -..-~n _ -.--.,-aa
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%ntmas.__REAb_RGRlhED_ EOR _UE.__TuR*2DF - D93)E.H
'

!"(Et _ _4 __. cr _Q.,
*

_ Ann._fAcup - D_Rutil_AEW Pumps _aB.\13.6 coo.

.
'( ec m sto Cfb o m .a hsjss.p

cweae (s
.m R/WBb_.-

*A

9 ') LAt.e.utATsons

6 motor - D9/VEN AF W 9umes (tAtAFWP)
'

f.t
e o- '

\nskhd vd Ike Ste w Gener ' tor .(,s G)Wih Re. cav'l.alic.g venbrisy i

pressure at \oss esig ( ref. 6 + 9 G d the regui<ed twy Tob\'

Devdered Head (TbO') a t he. re.guived Uow e4 % 5 gg vo ( 440 gym
to lhe SGs + a s gra ncirc. flow') ( re.V. 7) by Ewo enthol. . : $

I') Cd eubl e. Ot. TbRr by udw3 he SG yrtssufe 3 $hhic htd>

i

ca\cu\aled sy stem' tt.sistance (rd.\')3 awd he tavibling,

ve.nluris h?'s . Use PfAT - 53 (rt 9 . B') a.id enovu 9aci.wr e. \ab l.ed
-

vabes ( ref. 4 + \3') Er vevd.uri 6? hs sea .,

*d') Use. .Uc. e d ua\ 9g'e.\d vneasured sy s hvn re.sishwce va\u es 9 tom '

P TAT - 5 3 ( re.f . s') aed wP s'ans (vet.ta').

A d.ked 1 -- Fiwa (guivd Tbn ush3 cdculd.e5 sychu resh bace a

VAD A FWP 9\ow of 4b5 gm.
.

kgulted it% (vone') - 56 Pressure. + Static Sead + Cdeu\ald syshu'

9iesist ance ( 5 % c') + Cavib'Mn3 %v.luri h?
NM (3he,t u) (<e .1)c

scS 5 . a3.w
U.19 3. 39 - 7 0 5.5 ') + o,q 3gSG Pressure + Sia' tic Sea 3 + ?,9s e = K = +

3,q 3 3
M /

K= a 5 cW . % 9 Ft . 'Tt% e ' :-K + Coviioliv.3 'hth r\ h ?

Nom ad d i'e c. vedturi AP 's ad cd edele l'r e. T D % r Gr e.o c'n Ub/sVvl ? .

Loo p i A -L \B -E 9A-A 3 b- S

N t.chri 6?'s : 70 psA ~13 esid 43 pdA 55 764
(ref. %') t em - 51(ret s') Apper & t ?rn - 5 3 (ce.t. s)

Nde : Sc.'tt Lor 3 (hst e,7r] JAo sc4 ce. s , (< t.( .13) cdest * g'

.

A petk hconUrr<td %'t vo'tvri 5/N \ dih thd 14 . 93

!^trt>wWL m 'tes't d b 'd e
i ,a , a wtaa a % wn. ss tof = s5.a
a
=
2
<
>.

;
_ .
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Jimmtim NEAD_RE.Qu\ RED _._EDR__THE__TnRMMF - DRWEN_AMb_._ _
*

j
hoioy - DKLVEH hEWAustes anI9an0Do ;

' '

(_ comrtoff8__ care Bla M.u ._ '-

careno av __oarr f(Jo C _
0

Lep-

YAtbl \ Re.u\'ts
.

'

_\A-A lb-B 3A-A
, _ SB-b ,

' Dr '
K = 2 5 % t4 % R '>

.433)+ +. eJ e es e 433
_

.433 + *.433

u\ el los s Gr a15%| R M13.6 H a1023ft 91 a y .5 G
ne rest of sys tem ')

,

Hok: Adu=\ ?vay F\ow : %5 gym (440 epta h SG + a5 3pu recirc.)

<<a . \e
tAs%) 3 - Find TDMr usie3 syshu recishnce trou ttAT - 53 (ed. 8) and WP \sms

'

da puup % w = %5 3 pen ( 440 gyu lo SG + 35 gym re.tIrc .)
f

Reguled TDH ( TORE) = SG Vressure. + 51alie. M d + fAtasurd Sylem 9Eshhwee .(sh',
MO wetuo( goBE '

,, TDH r * o.u23. + ( Ei . 343. 314 'fo5.5 ') + 5% = 3 5 4 A.6 % + Sb

Pamp dIsckar0e pressure. S b t'.c. Mtad f ro m tum Cm M
'

Sb: ( m f - tev 's 4,gt open ') - SG pressurt discurft to SG in\e t. 'om.gy
~

.

w n _/_- .

'

( M &. 34 ' - /A& og') = 5 0. C '4
Low I {,5' reef Il { TbW

[Ba8-too5 uqo } d ~
e

I* .

~M*M cNlA-A TDNr ( o,q33 gg,(,7 ,,
SbIB.3 $0 5 4 2. f II. +o

~.. . - . .** I' ' Itas - t00 5 .a6[qqo}3 n-

\B - E TV H e = 3540 6EE + ,( o.933 ( ss ,- ) ," 2 6 o, \ . fo Q=;

2A-A TDH, = & 543,4 $b + f_( o,q 33
~ b} / no } a ]O =

o [ / t\n.y c.%
M&| $1j(g3/ J

$4+}3 - 0.36}j g jun j a
AA |tn - \o0&

(b =RB-E TbBe = a !99. (o o,w 3 3 g r, g g , g, p g

.n

2
E h See x 3 - \% of PtAT - 53 a s ee x.o % I 33 of wf \ansynt
? (r A 8) p.qq* *

(re t. sa )
$ X #- Sea gods X -3 - M of PRAT -5? 6 a ge, pu e, ,_a-st of PtAT - 5 3

( " f ' ") (n'. e)
'' '

<
>
~
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_tAtniuurr_.RE.AD Atoutat.o__E0R _THE TuRtthE - DRWEtL.Aub ...

'<

_.thofn - DEYEtL.AEW_Eutzs maaanooo
'

1 cue _9|a3|89
*

C. co w rco

cuecao - -. _ wr _WWBB_ _

V e
'

The. SG gressurt used in del:tryoining us S % for BA-A'and BB-B Mo' tor -
D riv e.n AFW Punys was dtriv e.d from hakleg M astfagg oi We. aygropridt
SGt pressure just befort s h rliw3 he yuup and jus't a9ter sloppin3 %.
pump.

!

TAdkol a un\\ be ussA in dt.htminin3 -the miwbuvo reguired head for %
mo' tor - d riven AFW pumps for ut 4\\oualog (coso*s :

bstl on actuai Sie\4lpedi) w. vdues usel in Jehruiniwg ue Tear att
hst dah whick heue\y re. pre s ents ne. syshm resishots. Vor tack
pariticu\ o r pump.

a') Wr e. is swe. cor,suvdista fadored ido ehrmining he uinimava reguirtl
ke.ad ar.d ney art. as .fo % w s s

*

3

,

a) he. tWo gpm AFW Hoe re.guiren sit comes from a maxima roc 6r rower
f't03*4 .5 He Est tou and do AFW (cooW ) Gow b de SG for

'

s 3
o.

lo minu't te ( re.T. t 5) 3 261

0 Testi I.ndruerea trror (Ttt) s wWc.k see.oua s s er tw s't rosaS
. iwaccurocier is s\so bei#3 added b Ekt minimum re,uired beod for3

e.a ra assurorce. theh the ranite.um 'r. coa c3\e.u\ A d is conservo'tive.
*

. .

.. h eg * '

e.> a ie r. 7;p s no, sum s e. as vaa is <e@pk s~ -tarea to m
conserudim uit is kbre.4 inb h u diuuu. r e,y r d 're 3 v2b e . ne
Aiif er e nce b e.b ee n B e. su d;o, erssw rt vessurd ad adv,\ 're31 f rom a

esT tese i .; M . 5 71 (rel ti) is o.oS y:i he be ( n't t of % 5a

lym .
.- ~

| 2
l $

=
_ .

<
>
~~

.
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,, , I8tMLmum NEA0_ REQMMYD _ TOR THL_Tuastat _DP.WEtL_AMD 5atti % or d
,

I. _ffl0 tor - D RWEM__AVW-_ emf 6?s AR13RBdQ00

C* R4 4ffa %|3dBB_.couruito fh_. cart J]_!3/A'7
_catt12//9/02_@/3/$$ ewtexto.

\ v +
d.k.k Te.Sh'n3 L straraenh Erfor (TlE.) \s c4\cn\ ale.d usI63 (28. \0

..

Referewee \o uses ach=\ Vie.\d les'tel ump dab and thew develops a (y

computec gewerap.A pump curve. by means ei curve. A e3ydion / vegram .
m ed, to edt. mcovyereles instrumsd iwaccur acy Ash and a min./<anx.

''

pump curyt. bgsed ow Ot +/- of 'inslruroewl tnaccuracie.s appTied b h s
'

,

- womiwa\ puwy curve ( gen trited from actu=\ fie.\h test dah) .

The T\E used in his es\t. is 6 t overage. of dif f e.re.vces , in head
'

.-
3

be.hesw he. miw. + nod es\ and enas. + nomina \ yuay curves (ge.nerohd
'mre.4.to)ata flow o9 IWS gyn .

?u ra p *A3 B \ . 3 Min. Mead h pecked
.

qs.) 41( '' '

BA-A f' 30M.4 Nomim\ Ne.ah Expec.ted dis 9erenetsD 49. A Ci
@ %5 37,4 3078.6 6x. Me.od Eirected /

.

aAdA TIE =- ~gg.\ + 49.2 : %B.65 41 or %B . T '41.
'

. g

Pump asw\.%- N0n. 1\e.aA Expee.ted gg,q g

> ass 3.S Smina\ had Emch.d oi m ceweesat-6
O' NQ 465 gg<a a%a4.5 Max. Meal Expec.h e.d

.. ..

41.% + 43.~4
% A. 3 fl i36-B TIE = =

3

,

Y YO O $ 0 Q Q(

\A-A -@ Nome =\ Head Ex pett el t>i f fsre n ces
O''r'f)@ %5 $7m v b x. Red Expec.hd /

= - (inter)LA-A TIE = '

e
$
5 -

5

h
-

.
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-

_ s-ter 8 or 13

c', __fbxoa - Dmin.__AEWlwmis aRLlas.0000 )-

-
.

C ,' R4 ofE wlnjst ecouno 4d_OATE _jg_]/9 /97
Asv__ we /2/!9/87 -W //(bol6% cutento

( (/
fuuy ( tahr) fain . bA Exyt.c'tel p '().hr)

) N o m \na\ h eal b y e d e.d DMferencesto -t

h.Rtad byechl O*E'#)Q wu a9m v

(\ der)
\b-B TIE = =

g

'
'

T 'n e. TIE for We. Mohr - Driven AFW Pumps 6cor po rale s ins).ru m en't error

Sce<n bdh Slou3 and pressure (head) insicovet.nlation inaccuracIts. The tota \
error is dele.r mited by usin3 he.* 5guare Rool. e4 We Sum of %e Squares "
([( y + ( p 4 2 ] of n\\ De. \mccuroties .

pressurt / head was \O ysi3 (or a 3. t r,g } ,The. TI.E. term based ow\y on

Ther e fore.j M int Surveib6ce Instruchiow (51') wkkh lesis he fA-D AVW( Vumps / sabsfy'i$ Teck Spec . require. neat.s ) cow mea sure. We pum p %e.d witb
e.g,ua,\ to \0 psi (i.e. . We to psi error can bean error of \ess lboe or 7

me} /by us'in3 4 a'OOO psig d scharge pets 5urt gaugt whick bat no atecuracy
of a o .3 and a (.0 psig sxti-ion tressure gouge which 6s an occuracy o 7r g of,- )
Den no fucWe.c \naccuracit.s need he b e. a ccoun't ed for . Ic.F s1 - aun witt
in cor p oral e %e. use ef he speci(iel gqqes ab ove in ST - m.a .
There is no TT.E. opp \ied 1.o 4.ke "Turbine. - Dtiven AFW Pumps sinct. S t. gump
is only. reguird b suryly a minimum otf 440 gym 't o 'the Steam G sn era't.o r s
and he yuup is cop e<b\ t of a coui m \ (\ou2 .9 Bb o gerr . S ket 6'ts

i| p.4Ae.s app roxirnde.\y too % esserve warg w he he pump ,We instrument
| inoce.urac'es are. ne3 gib\t whew compred b he excess pump capaci'ty. ?\i

( see re9.11)
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e SHEET Q- of_ \De

'. - _lhtutnum__ MEAD RLsuiRED_50R_. Int __T.uRElME ._DRNOL._ Ann'

_hioR_ _DRulEHJ_WAMPS CiLL L'AMLQ 0.0
' '

C ___ cowutropf'6_., care 4 lab 163
CHfeKl0 . ._ __ ,0AT( .

____

d,t.c

Since me. hod e'l (skee.h 5 ) pe\ds h aclud syne.m resistowce [t
AFW pmp 3 tbt a bu abit. pu p degrad a't ion w?ll be, basel on wthhod "A .

Using lhe ss<6e. lechM ut RO of this (s\c. 3 he minimum acety able. hadbg as
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1 600 SERIES /700 SERIES c
, ,,

STAINLESS STEEL BOURDON TUBE '

'

'f (ALl.OY STEEL / STAINLESS STEEL
ESOCKET.

F
;

-
r-o ,

h n.j h N

"(f
0'.

ACRAGAGE \ A I-

. . .

3(S O LI D FRONT GAGES ~

M JM F0 E g yl0 N O NI.Y S..

-
i For use on any media not corrosive to gage system b

.

g materials. (See pages 1213.) NOTE: 600 Series: Alloy steel socket; 700 Series:
tc +I y 316 Stainless Steel socket.,

99

M. MOVEMENTS: Add suffix letter to catalog numtm.['
'

, to designate movement. (B: stainless stecl; D: Delrin.1
Standard - AISI 316 L stainless Complete description of movements on page 6.''

steel, ranges 015 thru 0 5000 psi. Type 403 stainless
for orc ering in/orma tion, see page 39... steel, ranges 0 7500 thru 0 20,000 psi. i,x

'% g ys " and 6": Available with ##'#I. G c AS E RING MOUNTINGNT/ Aluminum case, styles 13, J4 and 67; and Phenol
Acase, style 75. See Catalog No. tabulation, this page' 613/7 3 Aium.num screwed w ii. rivin o, Siem

6141714 Aluminum Screwed Stem onlyiand case descriptions, page 11. 667/767* Alumsnum Henged Flush only
t, 675/775 Phenot Polypropylene Wall or Stem

Standard: White with black figures. Optional: PRESSURE RANGES - PSt

C 'ack with white figures. .

TOTAL FIGURE MINOR '-
600 Series:. Carbon steel. 700 Series: AISI GRADUATIONS INTERVALS SUBDIVISIONS316 stainless steel. [ 3,3.

, ,,.) nm t yPressures up to 1000 psi: 1/4" and 0 60 s .s.1/2" NYT male. Pressures over 1000 psi: 1/2" NPT o too 10 1.

m ale. O'G 20 2
0 700 * 20 2NOTE: Custom connections available, o-250 So 2
0-3o0 30 2

Acrapointer, balanced adjustable design. $j$ $ 5

o 6o0 So 5Standard: Double strength glass. Optional: o-soo too to
Safety glass or plastic. gj*3gj jm jj

_ o-2Ono 20o 2o
o2 boo 500 2oSu///x B: Geared stainless steel. Stainless pinion's

gear and bushings. -
' go, gN ygg

o.7500 som soSu///x D: Delrin bushed and geared. Delrin sector
and bushings; stainless pinion. gjj;gg }@g j*g

o.20.oco rooo 2m
Within 1/2 cf 17n of full range.

COMPOUND R ANGES
(Inches HG. VAC. and PSI)See pages 3G.37.

TOTAL FIGURE MINOR
GR ADU A TIONS INTERVALS SU8 DIVISIONS.

See page 38.
3g.._ g , ,3 33 3 .33 ,2

See pages 32-35. 33"-o _ 30
t o" & 5 1" & .5

33 _ a 30 io 3 jo i- &t
30"-o-100 3c" & t o 2" &1'

,

.- 30"- o-150 30" & 30 5" &2
{(~ iown on pages 7 and 8. Gages on this page available with special featuresao"-o-2co 30" & 20 5" &2

(30"- o-300 3e" & So 5" &2
b Models G75/775 only also available with fluid fill. VACUUM R ANGE

See Page 19.
o _30 V,c. 3" .2"

Also available in equive'ent rnetric ranges.

18
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EQUIF!MP DATA (Continued)

Inpe11ers h[g7
a. Type and raterial

S uo os t M ino m it
'

b. Dianater 94fg -

'
'

c.. Nu=ter of stages'. 9 ,

[. k' caring rings
'

'

.

Type, rathod of ' fastening, and caterial of rings
'

- a.
Cusing Rin'gs .

W 410 SS, Sot Scrowed
F. 8.' Shaft and sleeves: -

.

n. la' terial' and rethod of fasteninS 316 SS Coated, Kcyod to haft
'

,

p/Bb. Diameter at impellers, bearings, and stuffing boxes 2}", 2.12", / 3-
-.

'
.

c. Brinell hardness nunber of chaft sleeves 578 Fin. (Coating)
"

9 Stuffing toxes
.

P/Ba. Type, size, and raterials Packed 41/8"OD 13f, ChronoC .

~ 10. ibsa plate - '
-,

a. - }hterici and construction Fabricated Cerbon Steel '

.. . .

11. Couplings .=
.

.

'
a 'bthe, type) and size Fact D Flo):ible, 62

12. Flanges

P/B a. , Size and length of sucion and discharSc nozzles from centerline
Std of shaft Suction 30M RF -16"

Dicchargo - 900# .RF 16"
b. L.' vials Sano as Casing,

,

c. Limiting allovab]c pump nossle forces and re:ronts ,.

13 Minirac flov
-

a. Minitum reco:= ended flev fro i pur:p discharge to prevent
2 5 G P!>.oveiheating and/or provide for operational stability-

.
.
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PPENDIX D
ps tolnl*TC' _ ,.,;; p

ROCKY MOUNTAIN NUCLEAR a a /73 6 00o 0

CAVITATING VENTURI TEST--P0638-3 1,

.
,

1 INLET OUTLET DIFFERENTIAL LOOP

- RUN CAPACITY PRESSURE PRESSURE PRESSURE TEMPERATURE

NO. GPM PSI PSI PSI "F'
,

1

1 603 983 - 802 181 93

2 500 763 702 61 98

3 440 877 829 % 97

4 400 731 692 39 99

5 300 737 715 22 97

6 203 847 837 10 94

7 606~ 987 21 966 95 1

8 566 863 735 128 94

9 529 840 768 72 93 . . . >
'

..

y,*************************
,

ai

C|RUMENTATIONUSED:
'

INFOREMHON ONLY kCAP'ACITY............. 4" VENTURI METER
INLET PRESSURE....... 0-1500 PSI GAGE s

,

OUTLET PRESSURE...... 0-60 PSI GAGE ,

0-1000 PSI GAGE
e

;NES TESTED 0 PORTLN4D, OREGON 8/1/85
,

f C, FOR ROCKY MOUNTAIN NUCLEAR

[i[E ),i,ci d.os, FOR TENNESSEE VALI.EY AUTH.

$.- v~

__ C RTIFIED ORRECT BY:

g -j f d _FOR BINGHAM-WILLAMETTE C0.

. &...s . wds as campaay [4
'~

B
. .. .......s.........

,

">
9 *

ROCKV MOUNTAIN NUCl.EA.PCHRIS A. WRIGHT A (ppgm. O
/ Poona sta cc esure

_

,
,oo ostaatst ,now .vt ve 0 016 S '' Y

-

'

[ p. o. eos ioaa? asos>asesmos
4AND. C RCCON 97 2 to #24 Novose

.200 N W Front Aseni.e . Post Offico 00: 1024 7 . Porti ni! Oregon 97210 0 S A . i'/>3: 229 520a . To:e c 360 5 to . TWX 910 vA.~o31
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WP12195

calc. .ID . d o. R M MOO @ '
' Data Sheet 3, ,

Page 1 of 2
12/03/86-

{,' DATA SHEET 3
,

*

AFW SYSTEM
MDAFW 2A-A Pump Test-

S/G Pressure At Approximately 1,005 psig
g gf * Sg Unit 2

, phe6
~W'

.

STEP 5.4.16 STEP 5.4.24 SUGGESTED
PARAMETER INSTRUMENT DATA DATA VALUE

IS/G No. 1 Level -'R 3-43a M 7. 3Y 7. -Iafe R S -3o'/,.

c4% 1 er- LI-J-16f
M7 S/G No. 2 Level --LR- 3 - 4 3 a G P' 7. 3f 7. -I*fe ,75 - 3ch

, , se. L t.- 3-l.5Yo

S/G No.'l Pr' essure /O C f sig Cf 7 0 psig apprx. 1,005 psigp

'

S/G No. 2 Pressure (PI-1-@ W I psig [70 psig 'apprx. 1,005 psig
. oA RTD TS

CST Level LI-2-230D
or LI-2-233D 2 I $- ft 7I 2 ft >15.8 ft

Rsc.s.4sJ. ,8.9 Y. l"|IN
STEP SUGGESTED

*

NO. PARAMETER INSTRUMENT DATA VALUE, .

cr87 WM
*

- ~

#atIH 7 5.4.21 I ump 'Hotor Current 2-EI-3-119/6 4D? amps (40 ampsPc

5.4.21 Pump speed Strobotac 3J @ rpm Info
'

5.4.21 AFW temperature Lo T2425A S7, [ 'F Info

to S/G No. 1 r Co W e
P rometer

5.4.21 AFW temperature Log T2426A 87, ( 'F Info

to S/G No. 2 r Contact --

Pyrometer

t'm i*teditet: -2-,nu ( n o t - ,. u4am e ,, 3

# A PPL4 ES CM LY rca 5'rE P 5, 4 16

l a ) 9 9-Jfo A Recorded by *dN / I-/2Oco eu
W Y-

.s.)9/98
, . .

,
y ,

} 6
Wp_ 1219 5-~

-

-33- PAGE K-^*@ OF
^

2.040
-' I _. - -_ __ _ _ _ . . _ . - . _ - . . . _ ,
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#. '') APPENDIX F 1'

,
* ~

J,
' *'

Cg\c, yD * )q,* 8 a B ILB 00 00 WP12195
,

Data Sheet 3
Page 2 of 2-

. 12/29/86

DATA SHEET 3

AFW SYSTEM
,

30AFP 2AnA Pump Test*
,

S/G Pressure at Approximately 1,005 psig -

Unit 2 *
-

.

STEP
,
- 30. MEASURE.1ENT INSTRUMENT T_ATA WITH UNITS

;

i 5.4.20 Flow Rate to S/G No. 1 2-FT-3-163
(Auto Data 10) 2. Ie Ifi

,,

F1dR'tetoS/9No.2 2-FT-3-1555.4.20 a -

,
(Auto Data 10) 2( o,I

5.4.20 MDAFP 2A-A Recirc.ulation Ultrasonic Neter
' Flow Rate 217 opy

-5.4.20 Suction Pressure Temporary'PT at
(Corrected for Water 2-PI-3-117
Leg) (Auto Data 10) / r26.

'-s .,.

5.4.20 Discharge Pressure 2-PT-3-122A ('
.

'

(Corected for Water (Auto Data 10) ,

l 11 'Z r .19. Leg) -

.-l.

-
..
'

5.4.25 * Time to Reach 46O spm RTDTS Leg
'

3gfrom a MDAFW 2A-A ache
Ig ,t f ) 9

3, 7 g y,,

Pump Start Signal he8
g - l?-PT

3'f.f
(Flow to S/G Noa 1

f LO --8, 8 ft-+4-g and 2) * '

,

)s8
Recorded.by . /m' Ode I/ 2 Y 7''

th@$ *The allowable time'must be 2ess than 21.75 seconds. 60 seconds (response
time from B0 signal to full flow) minus 28.25 seconds (actual load sequence
delay time from the latest SI-247.900 run on December 12, 1984) minus 10
seconds (maximum D/G start and bus rcenergization) oquals 21.75 seconds.

-
,

,

!W
[ 4f ON b

J|p % g mwG k
f ^* M " *1. 61 |

N,hq
-

_34_ 90 9 4c0 / w _''

i

0243E/bh' - '
. . . _ .

| /
..

. i . ._.
PAGE M y OF._

a.t*-
,.

2iedI. .

. ._ - _ _. . _ _ _ ..._ _ _.___._._. _ . _ _ . _ _ . . __ . _ _._



APPENDl% G Gl.i
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2 3413 a B0000
PMT-53- '

< ~ . .

( ATTACHMENT III
.

CALCULATION SHEET
- . Sheet 1 of 3

Test 9tn T S 3 S C Tres> u e i oc5 ? n G. Date M.. ..n\ N , . . . . .
..

\em q
. . . . . . . . - - . ..

,

Pump \ @ - 9e
. .

Calculated b,,

-

Checked by 0du()/bbb&.

O
{ (..-

I. Miscellaneous Data Transferred from Data Sheets and the RTDTS Plots3L- ,

TU - Total flow to SGs from pu=p S.5).6 gpm*
164' Suction pressure W.oB psig; Discharge pressure i \1% psig -

i;V Barometric pressure at M-D pu=p 19 oM in. Hg
] '? Auxiliary feedwater temperature M ,o_CF *

,

'II. Miscellaneous Information
..

''

Radius ad suction. 3.03 in.; Radius at discharget
-

s

, ater leg at suction-on t ft. *
2.75 in.'

W
.,

(Elevation difference-between gage and pu=p centerlir.e, position if gage is
above "t and NEG if gage is below 9. .)-

-

-. Water les at discharge o ft.
,

.,

{ Approximate local air temperature near M-D *pu=ps ejg op .

'III. 'Available Net Positive Suction Head, NPSH
.

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

= _1cl o M in. Hg x 0.491
' = _ls4.'l(o psia

B. Pv = Vapor Pressure of Water, psia at AFW Te=perature
= -0.%K psia at , lo9 CF

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

: oAl ft x G2,271b=/f t3 '- --- .

,

=.L.aj_. psi

D. Corrected Suction Pressure

= Suction-Pressurey-psig plus or minus the-water leg at suction, psi
= 1fo.c.b psis g o.31 psi ..

13,77 psig=

E. Win = Specific Weight of Water, lb/ftlat---AFW Te=perature- .

= b2.3 lb/f t3 at 69 CF
_

f F. Total Pu=p Flow, spm = flow to SGs, sp= + 25 spe,(. = 5% to spe

WP 0910 -

p A G E 4 4 1 6 O F__ M M.

.

-

+ ' . , .-

,_
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., APPENDIX G 6*<

A. -49-
? a a 19 a B0000

. .

* ',', PKr-53
(. .

ATTACHMENT III -

CALCULATION SHEET Sheet 2 of 3 -.

Test 9%T T3 S G 9 ce swet Wo61 H er Date _Amr'd \ b. M M.-.
. . .

_.y ..a..."
Pump \h-% . ....

, _ ,
Calculated'by h e k b A
Checked by N~ _a

, G. Inlet Velocity, Vin ,
..

Vin = (Total Pump Flow, epm) x (144 in2/ft )2-

Tr(radius, in)d x 7 48 gal /ft5 x 60 sec/ mins
,

( S1L ) x 144=

3 1416 x (3 03)4 x 7.48 x 60
~

(. ~ ~ S%.4 ) x 0.011124 '-*=
_

b.M \ ft/sec=
_.. ______.

.. . . . _ . . .
,

.

H. Suction Head, Hs
-

Hs, ft H O =[(Corrected S'uction Pressure, psig) x.2

(Win)]+'2g
144 , V_in,i2

*

=( IS.9 7.

) x 144 + ( L,,q \ y2' '

( ( q.3 ) 64 348 _

=_ }7.09 ft of H O2
,

I. Available NPSH = [(Patm, psia) - (Pv, psia))x 14d+ (Hs, ft of H O)
2

Win][(t4.2to~-=

) - ( o. 3 6 )] x 144/((.2. 3} + ( 'blio3 )
69 14 ft of H O=

2 -

IV. Total Head, H
t A.
| Wout = Specific Weight of Water, lb/ft3 at AFW Temperature

6 1 'l lb/ft3 at to9 0F
=

!

B.
Water Leg at Discharge, psi = Water Leg at Discharge, ft x Density of Water

lbm/ft3 at Local Air Tecperature| = - O ft x bl 3 lbm/ft3
= c) psi

w

L,

i 7_ 10910
t
.

_

\ .
* t '.' 3 -d ,k '3 / -C,

W
.

* ,d

. . ,e e
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-50-,
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pa|9 38000'O..

,
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P!fr-53

ATTACMMENT III
.

CALCULATIOli SHEET Sheet 3 of 3

Test M t; T 54 3ces.suvt \ooF 9 n G. Date A_ o f s \ \ b \4 4A
,)

Pump i A - A- Calculated by b h h

Checked by fA$4 /1 N$i
' '

C.
~

/ /
'

_

Coerected Discharge Pressure = Discharge Pressure, psig plus or minus'the
.

. , j. ,r
Water Les at Discharge, psi

eryp'u , . = )\74 psig + o psi -
' S.. = | 12 R psig

-

D. Outlet Velocity, Yout -
,

*
.

Vout = (Total Pumo Fiow, gem) x (144 in2/ft )2
7t(radius, in)4 x 7 48 gal /ft' x 60 sec/ min

( S 7 t, A ) x 144=

3 1416 x (2 75)d x 7.48 x 60 -

9 9 ft/sec.
'= '

.

'E. Discharge Head, Ed '

-

Hd, ft. H O =[(Corrected Discharge Pressure, psig) x _144 i Vout2 2
_

(Wout{ 2g,,

=( \ \1B ) x 144 + ( M9 J2( bl.3 ) 64 348

7 L D B . A. ft of H O
= '

2

F. H = Hd - Hs = 7 69 l. I ft of H O at a total pump flow rate of'25 % to gpm.
-

CAG:JLR
'

01/20/84
B5236.MC

9

L -

WP |O910
.

PAGE+d-If OP %-d- 2/
~

, 'e
.

,



,1' 4? PEND \x G Gy,,4 g ,
?

s .

R *A \%% 00B0.

PKf-53',

( '

ATTACHMENT III

CALCULATION SHEET Sheet 1 of 3

Test hT-53 SG 3cesswet \oo S A Date MM % . \4 M
g Pump \ Q ~R Calculated b Mw
;:j' . Checked by 8 /I't[[6.c

/'. I.
-

Miscellaneous Data Transferred from Data Sheets and the RTDTS Plots /
A
fi!

% Total flow to SGs from pump S E ).gp$
'

-fi- Suction pressure IL.oS psig; Discharge pressure J t'1B psig *

Y'? Barometric pressure at M-D pump 19.c4 in. Hg
Auxiliary feedwater temperature GLTOFu

,

" II. Miscellaneous Information .

N
Radius at suction- 3.03 in.;Radiusatdischarge_2.75

' ' ~

in.Water leg at auction O 9 l ft.
(Elevation difference between gage and pu=p centerline, position if gage is-

above S and NEG if gage is below S .) -

Water leg at discharge _ o ft.

Approximate local air.te=perature near M-D pu ps _9 A 0F
.

.

III. ''Available' Net Positive Suction Head, NPSH '

A. Patm = Barometric Pressure, in. Hg x 0.491 psi /in. Hg.
= 24 o 4 in. Hg x 0.491

44. h psia=
,

B. PV = Vapor Pressure of Water, psia at AFW Temperature
= _0.4 3 psia at 93.3 0F

C.
Water Les at Suction, psi = Water Leg at Suction, ft. x Density of Water,

Ib=/ft3 at Local Air Temperature
M ,q i ft x 52 f) lb=/f t3 -

= o '5 ) pai

D. Corrected Suction Pressure

= Suction Pressure, psig plus or minus the water leg at suction, psi
= ll. .o S psig g o .31 psi

153*1 psig=

E. Win = Specific Weight of Water, Ib/ft3 at AFW Te:perature
= 17,'5 lb/ft3 at H.3 CF

F. Total Pu p Flow, gpm = flew to SGs, gps + 25 sps{ = 551.1 gpm
g,p _ (092_o,

pAGE X </8bF_ Od-2r

%.. '.. . . i.

. - , , . - . . e.. - - - . . , - . - - - . - , -
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PMT-53
.

ATTACHMENT III -

CALCULATION SHEET Sheet 2 of 3

TesthT R 1
.

- SG- 7c cM u rt \c o S ~t w , Date .b A \ \ 6 . \kR4. .. -

. .. . y . . . . . . ..

Pump i B ~Q.
_ Calculated b miq__

[(,
$ Checked by OtO () bb

G. Inlet Velocity, Vin ' | {%' S -6 ,

dh' k Vin = (Tota) Pumo Flow, seem) x (144 1.n2/ft )A
2

f!
J:k'.::u tr (radies, in)d x 7.48 gal /ft5 x 60 sec/ min

'

,

49 = ( 5 51.1 ) x 144 -

t *

3 1416 x (3 03)d x 7.48 x 60.

!. --
Gj

'

( ~ .851. L ) x 0.011124= ''

$:f
__ b.|3 ft/see

=
s. .. . . . _ . .

. . . .

H. Suction Head, Hs-.,
,

.

Ha, ft H 9 =[(Correcte'd'Suetion Pressure, psis) x2
(Win)]+2g

1hu Vin 2'

-

( ).S .7 9 ) x 144 + ( l .) 3 )2=

( bl.3 ) 64 3431

-

, KL.9b ft of H O=
2 .

Available NPSH = f,[(Pats, psia) - (Pv, psia))x 14k+ (Hs, ft of H O)I.

2
Winj

( 1%.lb ) - ( o.%3 )]x 144/( fol.3} + ( 3L 9 4 )
~ =-

_ = - . 68A3 ft'or H O_

2_ _ _ . . .

IV. Total Head, H
,

A. Wout = Specific Weight of Water, Ib/ft3 at AW Te=perature
= _ b'l.3 lb/ft3 at 7 S.3 _. FC,

B.
Water Leg at Discharge, psi = Water Leg at Discharge, ft x Density of Water

lbm/7t3 at Local Air Tc=perature
M O ___ft x ,er- 62 . 3 lbattt3

:

= c3 psi

k jW.

\v e 5092.0

PAGE Ad-M OF x -d-Ms

.
.

s. '

. ' . -
.

,
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PKr-53(
ATTACHMENT III '

CALCULATION SHEET Sheet 3 of 3

Test h T E 3 (G O r c v, u r e_ t eu s ,Aiy ate Ao A i \ \ L, .ikbHD
'

Pump __\ R - E'

Calculated by A .t
2.' Checked by [A4/4, d N[0%
., ,

R C. /
dE Corrected Discharge Pressure = Discharge Pressure, psig plus or minus {the
his Water Leg at Discharge, psi

111th Dsig i d psi .
='j. . - .

= 1\1 A Dsigin-
: ', ' D. Outlet Velocity, Yout

'

'
..

, .

- - . ..

Vout = (Total Pumo Flow, rom) x (144 in2/ft )
-_ ..

2
7r(radius, in)d x 7.48 gal /ftd x 60 sec/ min

- '

= ( 5 51.1 ) x 144fo
3 1416 x (2 75)d x 7.48 x 60 -

9. 84 N ft/sec.
'=

'E. Discharge Head, Hd

Hd, ft. H O =[(Corrected Discharge Pressure, psig) x 144 \ Vout22
,

(Wout) 2g,

-

= _( I\16
( b2 3 )

_ 9.44 )2) x 144 + (
64 348

% O8 .1 ft of H O=
'

2
F. H = Hd - Ha = 1591.I ft of H O at a total pu=p flow rate of2

S St. r spm.
-

CAG:JLR
01/20/84
B5236.MC

Y
ss p _ /092c

PAGE X-d-2/ Op_ g.J 2(.
'

,

.

g.

.
e **

-



..
. APPEND \% 6 k

-- .g .4

M.d
...-g..

.

*- ;
..

. .S,VbP . Sb'y. ;;e. .. . h. . PMT-53.. . ,

4
-M ' " e,..'.7'. . Page 49

. . -
%.

.

. . -

p . 4. . q - 8/24/84.

h i..p.Y''' ? '''if{ ,5 ~,1
_

. 3 {g , p'MT-53
.ds c.@h.k. AFW System

aai3 pooooo
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-/4 8.3.1.8.2c
-

ik*+ p,(Befo'rl'.%..|v SG No.1 Pressure
-

PI-1-2A 1013.3 psi'g a 1005 psig
,; SG No. PI-1-9A to 13 3 psig s 1005 psig%SGNo.|2 Pressure' -- ump .- 3 Pressure PI.-1-20A_ ions.y psig . 1005 psigD C start) i d.ESG No. 4 Pressure PI-1-27A t o o9.t, psig 2 1005 psig

$''', %" '.i f [' -|'SG No. 2 Level
SG No. 1 Level LR-3-43 Ag,6 % Info

LR-3-43 .13.1 % Info
,

@g4fu.J5
'

.SG No.i3 Level LR-3-98 27.i % Info
-

1e
M.M. 'w SG No. 4 Level LR-3-98 24,9 % Info o /ST Levels LI-2-230D/ M ,y ft. Info Jc/ Aew / n|n|Py.

.
. f .'C7?|A
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% i',8.3.1.11.1..JG No. 1 Pressure PI-1-2A 993.6 psig * 1005 psig
ff g Mp(Af ter yg''''SG 'No. 3 PressureQ A SG No. 2 Prbssure PI-1-9A 993,6 psig a 1005 psigO ump has M PI-1-20A q u,g p'sig a 1005 psig *

4"% 4 9 stopped) {,j SG No. 4 P'ressure PI-1-27AB Ho.6 psig ,,1005 psig7 T.!/ .

!
'*fd,6. N.. u.i..; SG No.~1 LevelW 4 %SG No. 2 LevelLR-3-43 ,19.3 % Info-h

LR-3-43 3(e. 3 % ' Info.
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,' b . $ #.t';SG,No. 3 Level $$p..,1SGNo.'4 Level.,;.
d LR-3-98 39. # % Info' '

LR-3-98 Sy,o % Info~!
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$8.3 .10. A-T'AFWP'Suetion PS-3-121A ,1'7.7 psig > 12.9 psig g d%#' _ T- C'*" " '*^
(A.D. 14)9 9 p@ p" i Inhs$

4 p2A-A H-D AWP PS-3-139A /(,,,MS psig
. - > 1.25 psig' . ' d5 f.7,yS7 Suction (A.D. 14) h idnIn

r
# "

4.p'd.5]d,/qdy2B-BM-DAFW PS-3-144A_]6 Ay6 psig. > 1.25 psi f,itrQry!? Suction (A.D.g)nofg 3p

m |.- w e w' 4.T-D AFVP Suction
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gliSf.'N r. 1 4'.: ei

5 W.;!l;".8'" Pressure Below 12.9 psig pijj-@-4.2 sec. ' < 5. 5 sec.
.,

'. .
.
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%"Y.-jM'.;';Q.72PressureBelow1.25psig
. 2A-A AFWP Suction 4.2..g sec. < 4.0 sec.
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^
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P ' 30.T.YI{ovi.t'o *SG,I.',"'*~*. 6 2-FI-3-163A Nc .f.'h gpm ' ,QInfo ''R.fi,@'.;bW,- ;',$,.../.M.y
~.... - w -- . .

...

.

. . ,,. . m . e --. .. .

.. 1 *f . . s-, yy - .3-* .: .
_ . a ne**eny - % . n...,.9 *g. . , , . . .. . . .} * v,; .c . . , . . , s. .;.

e.. r.,. ,. a; - gfT-Q) Flow to SG 2 Z,f,n i." .2-FI-3-155A?_p;20,3 gpm
<

_

.

ae

-Q'. .{{., . .- * . - .. Y. +. ,. s
.

*. p ..
, -- rs w.. ,,.

X ' '- 3s-9.i WInfo;

o..gc..N..,00.,, . . . . p.#.9 p.c4 -- <. p

,
. . w. .. , . ( A.D -10) - ;. .e.+. m. . :. .-,. .. w . s - w .-.. m. <n ~.
-

A;M,-C
^$Dp'd .*.Fi!To ta1 Tl'ow f rom ]GEpY:= ..,,.:.w.- e,,,-.-

. .- ~. ~. --.

l m..m... . .. , . -
. . .: : c~- :-y . v. ., _q. a

"----~%;57.nem.. : -A #W 47/.9 gpm '. Y
,

gpm ':.WM EdMT -.; M /*- * f"'i"-' " ''--- *T){.

'

- ' H .i,n :o. S.G~'I.. "and 2 'Q. n.N.-W.n;;ne, m . -
*** t. - ..

1 x. .. r
m_;tr3, % ~Mr~rrv W.v.~ w %':

"

mp%m k .nv: .x m- #.r4 e.

. Flow . .~ m. . ~- . : m. _~
.~ . -

~
,.,., .n. .,s s m.: .e.~.~.<r, .m. .~c.. .

.n.m. ,_w W.. ... .m=* -_ ,.c- -

to SG 3" -@2-fI-3-1.47A .?,1.y 6, gpm .
- .m + :; Info-m ."y '2--- ~-a.;i m.

. n -v .> --

- . . F. ;g.W.m. . ~.,w-~~ w.v .;myg.6%y.,;. .n&. :.. , ~w.+ +. 3 s..(A . D. 10) :~.~ m:
*g m .,- :.m .::: 7-2

.
..

~. x - y .: . -ihe ..:;s.g Flow to SG 4. j ,.62-FI-3 .170A SA3.0 gpm * % : Info 4.: p" ~.c.m ..-.x

' w
|

.
, ,

. .. s.

f4::2::i.,@';:ssM- ::#.4
;pw . -, .A,'%h).2.T(IF c :.1.r.: ?.'"n:rb n**/ ~@M&,"v:r:.4"d #

I D ~ 10 - ' ''"-* ' ~ ' ' ' *' '"
m C'! 4 --~y1-@t..gog .h 4 . : L.Mt.;.;:.?''/,597 6 gpm

-

- W -2.. 3.wE % :.-i.T'iW W t'trC M.-.1 PnO . . Total. Flow from pump 2B-B
%, r.....a:; m-: ;go go- T ' ' **7 . J. 500. gpm . f @ ng p,. 3g ' . .. *

,:m ata. m f . ,.a.. ..
3.ind.4

. .

;

t
...rp_ -%o w..ev,-VM [6l3 . ,

-' ". r" ~ ' - "'dc . w.m.. m -
. . .

2. tog- 0.a ,bui..u.e .: -
. .r. .w e c .. y
~'

. ...g g -

,

,

i. 7
Ti'me,,.,'o ,reicT640" gp| iQT* :.

t

from pump 4 08sec. T*23i75 sect ". b484. hMER2:4 I

M ..,.ccfgd p .r f...,.(.w..~.30.SG Nos
b2A A_ F1ow

s .-~ . :. ; ~g ..m.pnd 2) ,;G.,)g.4) :.n.f.:%. q.k-
.1 7 - sw d P * In %g..-M.Ae

*
s.,g. u ..em

. . 5 , .4 . .m. n;:.,:,.; . i :. . b. sw.>: .. w ! p./
- . .r, ,.. .g" .

"y45,w.4 z: :

..

i9? E2B-B (Flow to SG Nos.. Time to reach 500 gpm4frocLpump .3.8 /8.C sec.. <..*23.75 sec6
...

&*.Q. -.~M. 'S .ww.:.*1 3.;.;sL', 2 4 . 7;.L. ' .' ' <C 3/g/II.k, #
. 4

_ . / ,and f)
- r. cn~ .. . . . . .2. ev.WKhM&3 A.4P:s*/..[G)

.

. , . , ,

. .M.. .., . . w~. .,.r.W,r.:n::s. i
.3.1.10.3 . Barometric pressure [u .,8f.Y8-In. Hg.

.
..

.

. . . -J Info .-scr . J J.,. .,"%.TFf2 a {-D.. puan.s '
.

PS(A . D 4.30 ) , :',',,1,. %] ~ . . ,. , ) s.' i / N N./7.f)*/ ;'..m. . - 4. d. f
- .p.:x p. F' - )

9 .; e p. a > .....p...'

: w s ,,. "... .:. m ,,

8.3.1 3 ..AFW temperature to log T2425- r. M (, F, . Info y. 4 . A y
.

o n -

, .: .d:...n:gne SG No *L rp:"4.AFW temperature to log T2426 4,y.(oFInfo

q, ' .. a D.M2' ' ' " " * * " M ,, ',.

1
,

~ -' '

da M ,e t --

-. .'-

N:QS,$.'J,T. ' '

.

$? ';;E,. l. Mi SG No. 2 M N 4p 4 Lp f cid.t"--' _W 'AFV tempersture to log T2427 M.2s F Info m+ 4rcuA P a g). wl.c.Io( ; ' .g," M G . SG No. 3
a- .

-

L'W h M O*- 6p,3. ''

M
..m. .- SG No. 4 ' 4 / n.l g - ] *e-

'

@ % ,.w.Q , Q AFW temperature to log T2423 f,4.4 F We Info
-'

NSE
-

,. 6
&@y,g

.~ ., ~..
. m - --- - - - - ' - -

-

.&
_

2'[U"N. .'.\eb D- - ~ I : - amm"~.- ~*
,. .- .t

. _- *'s -- ~ ~ ~ ~ ~~

| 1FL.
- N-'. A*: 8.3.1.2'...;d 2A-A pu=p~ speed Strobe._ g fD rpm Info

-

e/f/t.pr/.n.j,l'E !.e,.. . .I
.

. ::a ..:i. 2B-B pump speed
. . . . _ . , ..-- . -

- -
Strobe _ M90 rpm Info

-

..% > p- er'ah.s. 3 .- ...-- w - .. . . .

M *yThis time criteria was calculated as follows:l. ,p,.,, ,;j . ,; ,
. . .

t'
. . r, . q,;.-f'

. - ~ - ~ ~ ~ - - 4--"
v

' *~ w.' y.:- net'd. . .. ; . ,.$y - . . s ; .,. , . . -. y a. - - . .- -,
'S'in y % conds (risYonse time from'Bo signal to full flow) minus 26.25 seconds 7-3 6 @ R':~ ', i

!

hg(cGximuRToad s~equchce delay time) minus 10 seconds (maximum diesel generator start '.w
.

- '
.

nd bus regenerization) equals 23,75 seconds.1-{'{..re. .,4yp //M3 ggf |# .
,, ,,

22 4.e. & df.2-.~A', . is +y r c.c. % - .'. : ...
. ..

:
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PREPARING ORGANIZATION KEY NOUNS (Consult RIMS DESCRIPTORS LIST). . .
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10 14. % a o3% (A4/ Or.h14 / Cesb
~

Revision 0 R1 R2 R3 Safety 4 elated ? Yes @ No'O
ECN No. (or ind.cate Not Appitcable)

g/4 Statement of Problem

OthervnInc the pre 55urt clrep (dP)Prepared

fY k3.w. Aderhe/d2 3P. Hofn
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o -hcg - 7WW - 0B Q374 R9 .

Calculation No. Revision
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i Method of independent review used (check one or more):

1. Alternate calculation method
2. Testing method *

3. Other method K
,

Justification (explain below):

Method 1: Identify the pages where the alternate 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'.

M_othod 3: Justify the technical adequacy of the' calculation and explain how the,

adequacy was recified (calculation is similar to another.. based on
'

. accepted handbook methods, appropriate sensitivity studies included
2

for confidence, etc.).,
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rarssear on0P cAtcutAtton SurET S h e e t 'o of ik
(' SYSTEM hmm Fme ( * o3d

Computed by f % Date s-m uCALC I D _ sw9 i-a -ca -nnss
_o - uc c - sww - ea m q Checked byp* Dat e pu a.

Line Identification M*d dik N*[6 b*b Nb$ dhi.

Nominal Dia, In. (ce f. 5) D 6 fc, 4 u G 1
Schedule (ce9. 3') _ n 'A 0 tan __19 0 tan _Go _ tan
Internal Dia, In. (re4. a) d m =.53r 3.404 s s.a y 5.cs/ f. <, a u.

Pressure, psia (ed.4) P \too uno 1100 unn uns g
_

Temperature 'F (ed.9) T yo un un tm ao un
3Spec Volume. Ft /Lb (cd.a) V M oMoa o Won 0 M9P 0 04n S.

Viscosity, Centipoise (cei.1) u t . r, i.G 16 s.4 1. 6 i . (,
.

.

Flow, spa
, (cd. Q Q oco uno s90 m 440 920

Flow, Lb/Hr (8.02Q/v) W tuo Su? se.;n rar?a p ;;3. pu //3, ,3 9
2Velocity, Ft/Sec (0.0509Wy/d ) V g 5.9u m c.c. .s .4 u 3p

'Reynolds No. (6.31W/db) Re .fif, git, /57. 9/! M4 gr g g
-

'

Friction Factor (c e.(. i ') f o m ooter oe364 o.epec o.o',os o m $4

'

( dP/100' (G.000336W vf/ds) 3,g.5 0.46 .i? a. i g o. ? (, a.13

.

2
-

L/D 90' Welding Elbow (re.f. 5) 13 mi (2) s e /a) n,/q)
-

29 r ) in h)s

L/D 45' Welding Elbow (<d.5) 8.5 - - m) a.s 0)
- -

'

L/D Tee (Thru run) (rd. 5) 20 - - - - po /,) _ u r )
L/D Tee (Thru branch) (rd.5) 60 60 /q M/i) MM - Jo rii ~

L/D 45' Lateral (Thru branch) 30 - - --- - --

Suo) so.a o) ~L/D Rsclue.e.r/Edacgst (c t.T . ) + 5) a .q ri) 2 y /,3 m .<c)
-

-

L/D Gate Valve * (ref. g ) 10 - -

go (a) o i.r

L/D Globe Valve * 340
- -

- -- -

L/D Swing Check Valve * (ref.5) 80 g -

no/i) no rn) ao 6) niq

Total Fitting L/D ;?t co.o sco.e ;M.c .m. E r. a c . c.

Fitting Equiv. Length,Ft(L/D)(d/12) m r. o 3 .o_ Eo. 'c % . T. ma.o as :
Pipins Length, Ft (ed.O _8.2.1 -A.A' 5.I ???.t N. ! %. I

Total Equiv. Length Ft L 1"' R2 " " ' '

( Orifice Plot e d P, p s i ($" c 0 9 '" " - -~

Pressure Drop, psi (dP/100')(L/100) A.n o.n 1. u o 9.45 f. M +'A,

*L/D for valves are in the fully open positior..
.
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PRESSLTRE DROP CALCtlLATION SHEET Sheet J1of A
C- SYSTEM Ame Fmmu /*ossh

Computed byVM Date e m qCALC ID SM P l-2 - cA -nbE%
_o - ues - sww - es m q Checked by1/14 Datev.n u, .

b la k d I* b N * b e M * k M k ._t & ii_
Line Identification

.

Nominal Dia, In. (ref.5) D \a Ifo 1/n tA to /t4 _ in.,

Schedule (eef. 3 + 6) Sro go ?o s, o untro uo,

Internal Dia, In. (ref. 3) d 13.o s . t s.35 4.25 _L;E to O ht.a t _ so y

Pressure, psia (ref. 3 + 6) P 65 65 _feji._ _Jd (, e K
Temperature. *T (rti. 4) ,T syd 40 no 40 uo _yo

3Spec Volume, Tt /Lb (y,.9 . a) y o.onsa e.e e a owa o eim mm,

Viscosity, Centipoise (ref.t) u n . fe t.4 1. b 1.6 1.6 1. f.4
.

Flow, spa (re.f. M') Q rno m :%o ataE . M40 $?95
Tiow, Lb/Hr (8.02Q/v) W cea,m tan.na t.mwe tut *!t a sh ic.i c.t us t
Velocity, Ft/Sec (0.0509Wv/d ) V g f, . t s u.eo ' n. % "d n', s.O

2

Reynolds No. (6. 31W/d'u) Re - oa,ovy qgr,e su.m he #7[.Ia avo en
e.omo/Triction Tactor (ed.1) f e. o i n o oio- g g e. m m( dP/100' (Ol000336W vf/d ) f. l a o.34 o. a o c.14 a.w h.oq o.us

-
'

2 S
-

L/D 90' Velding Elbow (<e4. 5) 13 s a /u) g 53/u]- - -

L/D 45' Welding Elbow (etb O 8.5 -
~~

'asah)- -
,

L/D Tee (Thru run) (rti. 5) 20 ,o m p (r) :nM ao/0 soM-
,

L/D Tee (Thru branch) (etb5) 60 - --- - - -

L/D 45' Lateral (Thru bran:h) 30 - -
-~

--

L/D Rsaue.ec/Enhessc (e,4. i+ 5) s .m)
- - -' i3 /q

L/D Gate valve * (et ' . 5) to g in en - - -

L/D Globe Valve * 340 - -
-

-

L/D Swing Check Valve * (etE.5) 80 - - - --
-

-

Total Fitttng L/D c,7 ; ca. f ;o go 50 /$3 :o

fitting Equiv. Length,Tt(L/D)(d/12) (a ; !vo. l na ;; 5. 4 4 5.8 /.$ 2.1 M, *;

Piping Length, Ft (ee.f. 5) 134 stii u o. 3 m I!3 5/? - m
Total Equiv. Length, Ft L Mi.; g ry cf.7 pu in. 9 /u. | 3 9.s

( Orifice Plat e d P, psi - '- - - -
-

-

Pressure Drop, psi (dP/100')(t/100) .:F o. :2 9. i 2 0 nE 1.u k!M4 6 54
t.50

*L/D for valves are in the fully open position.
.
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' enzssinz Dnor catcutATION sxzEr Sheet u f Ko

{' SYSTEM Amum F m Arn ( * 03d
sup . Computed by f?B Da te 3-41-nCALC ID - i-a - eA -nnss

'

._o - uem - sww - e s m a Checked by #"/A Da t e was.

Line Identification bt* b bb'[L.

. Nominal Dia, In. (re4.5) D 6 to

Schedule (et f . 3 ) 40 th
Internal Dia, In. (re4.&) d 7 9pl te>.o A

.

Pressure, psia (re4. 3) P M _ W
Temperature. *T (rt.9. t)) .T uo _uo

3
,

Spec Volwee, Ft /Lb (ref. &) V o oi m o.o' m
Viscosity, Centipoise (ref, t) u & t . r.

. _

Flow, spa (ref.9) Q uG5 _930,

Flow, Lb/Hr (8.02Q/v) W a n,ses um
Velocity, Ft/Sec (0.0509Wv/d ) y 3,,g g2

Reynolds No. (6.31W/d'u) Re'i m 11:333 -

-

,

Friction Factor (ref, l') f o.oieq o.or55'
( dP/100' (0.000336W vf/d ) o.1 a o.a o

*

* _

2 S

?

L/D 90' Welding Elbow (re9. 5) 13 g gn(q.

L/D 45' Welding Elbow 8.5 - -

L/D Tee (Thru run) (m4 5) 20 :oI_ n ao(G

L/D Tee (Thru branch) (ref. 5 ) 60 50/0 60/0
L/0 45' Lateral (Thru branch) 30 - -

L/D Rsaacer/hhc3 c(ce4. p 5) 5.u /d 5.4 r.)
L/D Cate Valve * (etE S) 10 to (0 to /n
L/D Globe Valve * 340 - -

'L/D Swing Check Valve * (re?.5') 80 mM

Total Fitting L/D am.4 29; e

.

Fitting Equiv. Length,Ft(L/D)(d/12) f u % . r. m. :

Piping Length, Ft (nf.5) 1 ** . 4 .LO E._.

Total Equiv. Length, Ft I. SM 340 3

( Orifice Pla t e d P, psi - -

Pressure Drop, psi (dP/100')(L/100) 3.M o ~3 %

*L/D for valves are in the fully open position.
M Orga nt 's 65 p . v. to b e d ttk ''*k * N M P5'* b b'' ^'U t CI'C'k V8h t ' * ^- t Y## *l.



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

:/ f
- +

.,

_
_eUAXnaARY EEEQW ATIL _5 'f 5TE k\ ___iPE55%RE_D R OP -te' .._.._l A _ :r _ _ % _ ;

**

_ cab 1EA110!L 5 M?.1- 3 r.tA M5 3
,

. ..

'

Y . hbIk , [
.

P

-

b

e .o,W ,,, reg-ge -

1 '

O. c At tut ATiON S t) Orlfice ?\itet f
r

*

-

C.ompult Ut dP Tof Ot o$$$c,t. yhlts \wS'tod\td $w Ut AFW y$pidg .
*

o = a n a.' c ] y ' (ree.a)
,

!

*
b g kkhk

t = flew cot &ita ; av = pnssure. Acep b es; f = ws@'t ku.6'ty-

3

- f o ya ~

AP = f g ag 3,a.c j

%J AP he n_ - 3 - tw a .
,

( a=sae3ee 3 a,-3.ud 6 va.83; c=oe;9=<.a.w.(e.koe)
,

'

980 R
A? = 63,42 4*

236 (o./e9)(s.soas); B, ;a isi !=
,

i
6

FM 6? hr FE-3-\47 f

l = a.sson 6 (eti. B 3 3 e = o.vi a 3 9 = 6;.n%G= aRo gp , i

.- ..

A? = Ga,W. O.a
,.,

* ( G26(o,Wa)(a.55037))
_ 9'gq I,;,

'

.

a

E
=
2

$
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PRESSURE DROP CALCULATION SHEET Sheet 13 of 1/c

SYSTEM Au riuiav veteW Att a * 03B-

- CALC ID swP t "A - cA - 00 5 3 Computed by_CP6 Date u.a s . s g
o . ute. - T ww - ns 227u Checked bpwWDate o .u-c,9

.

SUBJECT *st u aac ' t ue, Atten Ter AF W Lt vt t_ PewTwe. OWis c% wr V en RGE
or Tau TunsmE - Drivtw A FW Puwp 3" LCV 3 - M ;t . M 3 , N4 , + n c;-

.............__.......____________....__.....________.........____.

D. SWW m5 CONTROL VALVE N 5

Con?dt dP Ser LN -3-tu

o n
.

- Liquid * Sizing Coeff.
,

Cy tss (<g . q )-

N
\/ .

'

l
'

-

..

C = Q G ----------------------------------> Q = Cy 6_,P. ' g g , ;;)
'

y
EP G-

.

, i

C_ v. * /d_. ' I 6'P = Press. Drop = psi
Q V6P I

I Q = Flow Rate = gpm

[Qj}2=c9.u.

\ 6P 1 G = Specific Gravity =
1

6P=G[Q}2 i ,

(Cy/ I Q =
_, .__

l

G = SP. GR. = 1.004 1 '
1 =

C = Flow Rate = 330 gpm I

I = ( )( )
155 IC = Flow Coeff. =y

l Q = gpm
6P= (i. cot >< un 1 2

( 155 1 2 |

1
!

= ( t.6M )(4.unn ) 1

( (3% o35 ) i
| I

6P = 3. o A pai i

I
|

........__...........__...___.._..............__...__..............

* 4

w__ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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PRESSURE DROP CALCULATION SHEET Sheet tu og 16
' '

SYSTEM Au riu tuv FEEDWATit * 03B.

CALC ID sNP t - 1 - cA - t e s t Computed byA99 Date #-al-eSc
o . ute. - www ne mu Checked bf/h// Date cr u m-

.

!..

SUBJECT Purssunt 'tRcP Atmess 7ut AFW LtvEt f_ewT net valve s ew Tut DiMwAur e,
*

van Moves . tmsw Avw Wars 4" uw - 3 - m m 1% ; au . + t 4 t-

'

............................................. ......... ____ __ _.

O. C$Lc u'_fa m u s s

.) LCN 1CONTROL VALVE *

Coayiti I? for L.CV - 3 - ty g
,

b A
.

Liquid' Sizing Coeff.-

.

1o 5 (ces, q )
___

^

Cy =

<,
.

.

,

s
'

|C
'

-

.

'

C ' OP. ' (ref.A)C = Q -----..-.........................-> Q =y y

{ li

Ca = /G_ ' i SP = Press. Drop * psi
i

Q v 6P |

1 0= Flow Rate = _ gpm ,

[Ca}2 o |

\Q / bP 1 G = Specific Gravity =

|

6P = G [Q \2 I___ i
\Cy/ 'l Q = _ " '

I

G = SP. GR. = t 0S t I '~

l =
;

Q= Flow Rate = 333 gpm I
t

1 = ( )( )
RE iCy Flow Coeff. ==

,

I Q = gpm i

dP= (l.09% )( DL& 1 2 |

( 19 5 1 2 i

! l
= ( g qq t ) ( uq,u rn ) |

( J6 03E ) |
3

I OP = 1. M psi l
1

-..... .............................................................
i

I

e

_ _ _ _
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E ED.W ALER_.,.E'tSI E rA_AulLtAF,'f Y L5_.or 16P ,tss uY__Q nn9 ? ttiL.- -

' ' ' _C ALML Altoit _S NP t - 2 - c A - D_CL5 2
*

B - Mta - 7ww - 083 37 4
'

-

cewurtp/KweW&!*C . t
_ oart p-al- H

-

c~testoM
t.

C. C. Atc.ut ATioR t t) Mt AF W P '

h Cotopde h kt. tola\ petsswrt cop (4P) for 1.ht tGAFWP ( *iping 3
valve.s i ard fil'tigs) 31 he +dd enum esg etd bw of 44e gy<a tod
two s b.a ra gtettdoes (s/c.) .

~

as? = f d le d + d bADA7WP + LtV + Orikt. 9\d.t

dPm * A?>.a + .JPa.3 APu.a & dP .g + A P o .iq +A?*-isA? ,, ++
g3 i3

litt 4.1I (ns 4.1) *

* d?a-v. + di .-n t AP .i + A? ...,3 + ai . 3.,yv n n

dPm = 1.33 & 3% + B .9 5 + 2.3 5 + o. 8 t + o.13 + 0.0 5 + 1.5 0 + 0. l'A
+ 0.af + t . 2*f + R . S H ,

,
,

i

dP, * ' A3.7'f 9si fleTt : TkIs TAD AF W9 dP va\at dots col.
'

*de\uds Ot. AP vaht for us Codl*N,3 .
Wel.uri (or WepuSeUsbr3tl.Ns

'

coa).aMc3 vu? turi 4? is accouded f.'r
*

.

in esf u e net ' 3 .*

t

[ () TD AFw? - t.cntd.t Fr e. hh\ dP for h e 7 D A F'W ? (ttegivabesandfi i
3

mwp ) a as ,6;#;wm esgarsA f t.w ei uno av t> two s/s .

*M) + / odtTOAFWP dP = + L c.N + Orifice ?\ 'tts

AP * (d P .s + dPs-6 dP 3 fnin+db a* + api i +T s 6

hu J. H p.s4.ij
-

+ d P,, . ,4 + J P . ,, + J P ,, , ,, + d? a - a d 4 ,3 + J Pt m . ,u + a? ,,,3. ,nm
i m 4.4 f

+ 4 P , c . , , ,,, , I m ,\ a
\my)

3 A P, = 6.n (o.a s) + o . n + i.wo + ' B 9 5. + a.s s + o. 81 + o . n + o.o s + 1.s ob 3 + o i a + o .l o + a .o a + s . B + B.u (e. s t)
i
e
E APT 1 5 .13 pci'=

5
-

.
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* >$ _AanktAR'L.EE.ED.NIATI.R_5NSIEm_?ns5 4RL DEoP setr % or 1(o
# 3 AbeubATA0!4 J5 tif t - a ._c A _p.os a._,.

'

'o -weAc _ww - o mw
~

'

, coeuito}28_._.ontt4-a1-88
. . - -o ave ..,ause-

,

.
.

T ht AP vabes used for Re. MD AF W P and TDAFWP suc't{or, pip'mg ,assqvnts a

TB AFwP f\ew of BBC gym wh ch [s gren'ttv' thaw 'th t. mtw$mu m re(uired 4\ew
'

.,

There. fore 3 he lobi pump suc't{ow pip?n3 A? ' _valu e usedof tan gp,e .

is conserva' tin. even Reu3k ue AMf er tete beb>eew AP volves for as

Tt Arw ? % of 880 .#A tWo gem ar e. sma\\ . Ako , the. Nw b ough the
sud.iow pying 51 ki hr Nw b 't of N. sytcific. pump be(n3 considered3

h e.ause. i't is asswnd ud a\l six AFW pumy,s oct ruww'm3 simu\beausI):
This approach is c.owset va'tivt since & tob\ AP 9er he suc.'tiew
pi iw3 is C her.y g

t 0\ow rd e.s for the AFW pumps sudion piping Includ ec %. pumpTk

e. tire. . f|ow as a5 gym per rAoAFW P and 50 gpu. per ToAFWP..
,

. Tkt -pressure drop ( A?) Wrough We m.h f eed wa'tc.c be "from We. AFW
lp.,- ' tit i n . 't . u t. shw ge.nsrobe i neg iliW since ?t is a skor t .rwn,.

%" p pe is very syna\\ .of p i p,. a nd %t AP for ano gym W rou3ka i

.

e

S. .

O

484

=

-

:

h
-

.

p - - ~ . - -pe-. ,y ,_ + . - . . . , , , . -,.,w ,,,.y .-. , . ,
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$ l&C F Otti R10/73 REOUISiTION H0. 03b 77
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--

i I T E14 H0. - b PL3 4-- HFR DATA IIF dP)
[ 2 0[j A.NhTY ,_, __ 6 x

,

; 3__lJt.STRU: LENT NO. --> t.cv-3. I sy(,p,, f i _ d -

d _4 ORAWlHG-
Sf_qc i to 4 3 :

_
14

$ ~ 'EF E'RDICE
~"'"

R
d

f5 HANU F'ACTURERTi40 DEL MAsoggu i MS x i
2

* 7 "dfilDRTCY/Onim I a I
''

) 7 8 STI ICE A u,r FW

9 TYK CL 3EISHIC C i r i-
t

N R4 10 l CT I 0i! OT flGII AL moeu r. Ars -#o soma x-

< x il LlhE SI/EiSCHEGULE 4" : 32 o !'
. S ,12 H AX Lil!E711ESS'. 7P'51 A) f t,, go

---

0
" 3_ HAX Vtv CEO5 ED) # 3 or

- --

; 4 ~IIfX'il4L Y MMP-~FF) /00- O

64 o_ tic. 2LSIZEi5ifLE '
i

7IISTTITIffDlH ATERI AL 9do ! CAprewStm I i~-"

;

-ENO C61FHE'CYl'OliS A'eauato X
-

'

-- g T7--
T'0)ftiET TYPE' MT XTB- B

-~"

o

-
T9~~PRUN G M3 X- "

20 LEAK 0'FF CONHECTIONS A/A X
-

21

- 72~
iTIYE'RI AL Sr4/wssT S+ e e c. v
PLUG FORM MS JC

73
3 '24 HO. OF PORTS / PORT SIZE / i M5 V I~~

Z E 21._RLD.1hG MJ X

28 SPECIAL TRIN N M O E N 6'O MM X<-

i L
_ ,

77s
28 TYPE MS I

_ d 2L_S I Z E & SlRO K E &_5 i M5 Y l_

_ <
,

Al PPL ~/o-fd20 P'6/ 6 Y

GP ITION CPEN Y
N*I 31 $ ',3.2 N A_RUf.f.CTURER & N00EL Md546/EZ.444/ 6_Qi2 N
Rl FA_BYP ASS 3tMES M5 1 Jf-

a FOR INPUT OF /C.__t.fAI N )Rl
R*l i 2 pL UUTFJT S'IIL'l SE ~3 /3f/4 i / ~B5 /6 X '

35
- -

(f., m !36 FILT n-AE6 iYP5 677R*T6 A3HER X
,37'TIWT TT41 TCH E5 / E4 t/4/7 Q2bT X
'18

w
_

L. 5. e077RT RATING g (/. 7L._7 X=

Z8 79- 50ITR010 V AriETita wa O wav (#A4A 2 / _L_42 ._t
, O 40 S. V. CDil NOLT AGE /2f Pbc

.

X

- s u
-

-

/11j22e#t43 FL0ilitiG Mt01UH
-

o 44 Si21h5 C030TTTUHs HAX t HIN HAX H i lf ',~ -

$ %.. _f }.Q'd .RQ E d50._f9M I A/A'

h6 P.RESSURE _LPS I A' ///C !
.

P'
__

" 47 TEMPERATURE I F1 /o d

[ E lif~d.P~IPSii 2o NA'

#St~CV_LC AL C) ,( l_1
50 CV IACTVAl.) _

Y_

;

X---D AT A BY BIDDER NOTES: (1) USE FOR 807. TO 907, OF VALVE OPERATOR

u.--OR EOU AL STROKE.

II A--NOT APPLICASLE (2) 7A" 4 ".4L6No/D vet Uffg,

37/MS--HFR STAMDARD L SP.3 f g $"6 l/e4 fi js
"'

'

; N-6; DATE: _

-

{ H-5: DATE: ISPECl F i C AI10:t NQ. /6 4 3_ __.
-"-- ~ -- - --

__ _ - _ _ . - _ _ ___u__._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ . ___



- _ _ _ _ _ _ _ _ _

- _

i,
, . . ..-

'
ATTACHMENT A PAGE M

* * *. ,
*

- .-
SNP -\- a - tA - Do S 3
o'- B CG - TW w/ - 08 a a'f 4

R- 7
l&C F-014 R10/73 REOUI SITION N0. O ~ 77 --

I I J EH N0. _._._ ;._f._4 -4-- ._HFft 0 AT A ( I F APP )F'2~ OV AMil TY
___.

..._, _

~ M 1
_'~M[4

I~~ s 3, i;MSTRUMENT h.0. . '," M

5 -

%f f.-B 7/, / 7 fg//_jf,ORAWING
$_,gt--

-

. _~._5[T ~"R EF E k f H CI'
~-

.
.1c.'EC 'F

. .UN I_T. P R I C E/U.N 1,1,WJ.,f~,_'.; ftricfde/64-. .H ANUF AClllRI R & N0DE r 40 cro i JL i
6

* ' 7_ ' y I
r, _

LS S.ERY I Cl
, , .

, ,.._//tu FIN__.:
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9
|| LINE 314 C'.;CH EDUL E

~
4' /20

x
|

-
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. i

.

I
-
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- -
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T mEfiSEc VALLEY AuTHonlTY ', # _,

# * M -NU--- *xuoxv:Ltc. Tcuticssec s7eoa

W8Cl26 Commercial Realty Management Building
-

- #S /
400 Comerce Avenue-

REB 791 S 27 ') 2 2 -=
, . Decerber 21, 1979 ' , -

-.

|
. -

,

| Masoneilan International Incorpcrated '

%63 Nahatan Street _

iHoewcod, Massachusetts 02062
!:
I

i Attention: Mr. Edward J. Canniff, Certi'fied Print S-
.

Gentlemen: o --- I*

,

M.di['' __ I

SEQUOYAN AND WATTS BAR NUCLEAR PLANTS UNITS 1 At 2
'

-

VALVES AND CONTROLS - NUCLEAR l

CONTRACT 73C34-83577
*

REF N00 .n nau twoise '

,

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 Noted." Please make the necessary
corrections on those marked (N) and resubmit. j1

. Item Ref. or - Rev
*

-

Status No. Serial No. Plant Dwg. No. Date Titley v um _ -
A 23 N-00137-12 SQN cpl-9-175 B Control Valve

4" 20,000 Series -

'

ANSI CL 900 -

A, 24 N-00137-27 SQN CP40-8-98 A Control Valve
i 3" 40,000 Series.

900 ANSI,

A 24 N-00138-23 WBH CP40-8-195 9/14/79 Centrol Valve
-

cpl-3-293 10/4/79 Contr5100 3eries
-" 40,0

|
N 39 N-00238-1 SQN & ^VaWe -

**
WBN 1" 20,000 Series

N 40 N-00238-2 SQN & cpl-3-293 10/4/79 Control Valve ,

WBN 1" 20,000 Series
N 41 N-00238-3 SQN & cpl-3-293 10/4/79 Control Valve*

WBN 1" 20,000 Series
N 42 N-00238-4 SQN & CP1-5-172 10/4/79 Control Valve

| WBN 1-1/2" 20,000 Series -

N 43 N-00238-5 SQN & cpl-5-172 10/4/79 Control Valve
WBN 1-1/2" 20,000 Series

N 44 N-00238-6 SQN & cpl-5-172 10/4/79 Control valve
-

WBN 1-1/2" 20,000 Series -

N 45 N-00238-7 SQN & CP1-5-172 10/4779 Control ~l21ve
WBN 1-1/2" 21C00 Series

. N 46 N-00238-8 SQN & CPI-5-172 10/4/79 Control illve -

| WBN 1-1/2" 20,000 Series i
,

i
,

An Equal Opportunity Employer
# * *

i ^

.

. - _ _ . _ _ _ _ . . . _ . . . _ . _ _ _ _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -
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ENCLOSURE 3

PROPOSED TECHNICAL SPECIFICATION CHANGES

SEQUOYAH NUCLEAR PLANT UNIT 2
'

DOCKET NO. 50-328
,

.

(TVA-SQN-TS-88-02)

DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATIONS
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Significant Hazards Evaluation
.

TVA has evaluated the proposed technical specification change and
"

determined that it does not represent a significant hazards considerationj based on criteria established in 10 CFR 50.92(c). Operation of SQN in
i

accordance with the proposed amendment will not:

involve a significant increase in the probability or consequences of(1)
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 main feedwater system to provide feedwater to the steam generator

that main feedwater is not available. This maintainsin the event
the heat sink capabilities of the steam generators. The AFW system
is directly relied upon to prevent core damage and system
overpressurization in 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, dif ferential
The new test values ensurepressure test values for each AFW pump.

that each AFW pump will provide a flow of at least 440 gal / min plus
' pump recirculation flow. This flow satisfies the FSAR assumptionsThe

concerning 440 gal / min AFW flow to two intact cteam generators.
.

addition of pamp-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.

create the possibility of a new or different kind of accident from(2) As described above, the proposed technicalany previously analyzed.
specification change to SR 4.7.1.2.a adds pump-specific, differentialThe revised
pressure requirements for the testing of the AFW system.
requirements ensure that the AFW pumps will satisfy the assumptions '

No changes, other than those to theof the FSAR AFW analyses. As such, the possibility
testing values, are made to the AFW system.
of a new or different kind of accident from any previously analyzed
is not created by this change.

The proposedinvolve a significant reduction in a margin of safety.(3)
changes to SR-4.7.1.2.a add pump-specific, differential pressure test

The new test values ensure that each AFW
.

values for each AFW pump. least 440 gal / min plus recirculation
pump will provide a flow of atplant operation is bounded by the FSARflow. This flow ensures that
analyses assumptions that 440-gal / min AFW flow is availabic to the

Because operation remains bounded by the FSARsteam generators.
analyses, there is no reduction in the margin of safety.

.
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