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OBJECTIVE

The purpose of this calculation is to determine if the April 2, 1990
performance of Special Procedure SP-SI-7, Safety Injection Tark
SI-6C Dump Test, successfully accomplished simulated full open
stroke in accordance with the Generic Letter 89-04 definition (see
page 7) of Safety Injeciion check valves SI-207 and S1-208.
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INPUTS / REFERENCES REF.
NO.
. SP-S1.7, Safety Injection Tank SI-6C Dump Test of Ap- . 2, 1990, /
for the conversion factars of ( 3.6 feet in tank / voit ) and ( 531.15
gallons in tank / foot) and data.
. Flow of Fluids, Crane, 1985 edition. 2
. Fort Calhoun Station U SA R, section 14.15. 3
. Safety Injection Tank drawing D-7495 for tank dimensions. <
. RCS elevations vs. L1-106 from page TDB-II1-20 of the Technical |
Data Book for the reactor vessel flange elevation. S "
¢ Design Basis Document SDBD-SI-LP-133, Rev. 0 &
. FC-05280, Dept 353, Determination of Safety Injection Tank SI-6C :
Pressure For Performance of Special Procedure SP-SI-7. 7
. Generic Letter 89-04, Attachment 1, Item 1, Full Flow Testing of 8
Check Valves for definition of Full Oper. Stroke: |
* A check valve's full-stroke to the open position may be |
verified by passing the maximum required accident condition l
flow through the valve. This is considered by the staff as an ‘
acceptable full-stroke.” u
. Experimental Methods for Engineers. J. P. Holman, Fourth |
Edition, 1984, McGraw-Hill, Ine, 9
. Record of Conversation, dated 27 April 1990, between Bill Weber, 2
OPPD, and Al Newcomer, ABB Impell Corporation. PED-S5€-90-0435 & . /
¢ Comévs'}m»‘ E_n7:nperu,7 Cale. O-PD- l/j, d’J')eJ 21574 I
“[__PSI P""[’z HPs F""P, and Ca g‘ofy /nl'ecf.aq quK D;f; Cov New g.'
ECCS Evaluglow Model™ (Th'lhc"uﬂg[ é), ABB Leffe. O-MECH- T2 ,;'V%
-4
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CONCLUSIONS

This calculation determines if the Safety Injection check valves SI-207
and SI-208 perform their design basis function by fuli-open
stroking under the design basis conditions ot a single intact loop
1.0 DECLG break.

Data analysis from SP-SI-7, April 2, 1990, produces & C v value of 1258 +
3.4% for the period of full open valve position. The comparable Cv
produced from values within the LOCA analysis is 1132; a minimur
safety margin of 7.4 % (see page 14 for calculation).

Therefore, SI-207 and SI1-208 will full-open stroke under design basis
accident condition flow. This analysis has also shown that Special
Procedure SP-SI-7, Safety Injection Tank SI-6C Dunp Test is capable of
proving the full flow capacity of the Safety Injection tank discharge
check valves. Based on the above safety margin, all subsequent Safety
Injection tank dump tests should be able to prove tank discharge check
valve full flow capacity.

This calculation format may be used for subsequent dumps of the
remaining EI tanks; providing test-specific numbers are substituted.
Thus allowing for variations in system geometry, starting and ending
pressures / levels, recorder settings, etc.
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: EEE o ';g a
Symbol Definitions !
N § time @ n seconds |
T ne1: time @ n+1 seconds
: Lv tank level in volts : as recorded -
Lf: tank ! -vel in feet )
Lg: tank level in gallons
Qec: calculated flow in gpm i
Qr: rounded flow in gpm (for graph smoothing)
et Pnv: nitrogen pressure in volts
Pnp: nitrogen pressure in psig :
g Ph: tank variable head pressure l
PT: total tank pressure in psig
[ Po: back pressure from 20’ water head
= Cv: flow coefficient E
t p: water density = 62.4 lbs/ft3 '
b
.- T [
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The level chart recorder was calibrated to a span of 0 - 173 inches

corresponding to a veltage range of 1 - 5 volts. Therefore,

the level conversion factor = (173 -0")/[( 5 volts - 1 volt X 127/ft) )

= 3.60 feet inn tank / volt

And, from Reference 1, Gallons in tank = ( feet in tank ) 531.15 gals/ft )

-

4] ) Ny

The pressure chart recorder was calibrated to a span of 0 - 150 psig

corresponding to a voltage range of 1 - 3 volts. Therefore,

the pressure conversion factor = ( 150 psig - 0 psig) / { 3 volts - 1 wolt )

=75 psig / volt

Sample Calculation

For example purposes, use data when HCV-2954 is fully open at T=52

and 53 seconds.

Lv 53 = 2.50 volts

Lfgy=(2.50 volts- 1 volt) ( 3.60 ft in tank / volt ) = 5.40 feet

Lggy=(5.40 feet ) ( 531.15 gal / ft ) = 2868.21 gal

L v g = 2.54 volts

Lf52 =(2.54 volts - 1 volt ) ( 3.60 ft in tank / volt ) = 5.54 feet

e B

Lgy, =(5.54 feet ) ( 531.15 gal / ft ) = 2942.57 gal

Bt

e

| i T
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=4461.60 gpm

P nv 53 = 0.22 volts

P Tgy= Pnp g3+ P h53 + (67" X 434 pqig; ﬂ )/ {
=16.50 psig + 2.34 psig +2.42 psig

=[ (2042.57 - 2868.21 gal )/ (53 - 52s8ec ) ) ( 60sec/ min )

Pnpg,=(0.22 volts ) ( 75 psig / volt ) = 16.50 psig

Phey=L f(.434 psig / ft) = (5.40 ft) (.434 psig / ft) = 2.34 psig ji

CALCULATION PREPARATION, REVIEW AND APPROVAL CALCULATION NO. |
FORM PED-QP-3.4  Form Page No.1 of 1 - T,
Fe 99 28 |
PRODUCTION ENGINEERING DIVISION 4
CALCULATION SHEET Rev. No.
T ARRE ] e,
j NO,
Qens(Ligas “Lgas )71 Cgy>Tug) jl
i

Pressure
head created by

elev diff from
tank bott to Rx

I =21.26 psig flangs

|
Pb=( 20 feet ) ( .434 psig / ft ) = 8.68 psig

} APg=PTg-Pb=21.26psig - 8.68 = 12.58 psig 1

|

l -1--1
: . \[ in i

l Re3=CvV AP(624)/p where p = 62.4 for water

1 e

o—

I »o»  CveQg/VAP, =44616/ V 1258

: Cv=1258

| =1
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Uncertainty Analysis

Based on the last performed calibration procedure for LT-2944X ( 12/26/88 ), the

maximum % uncertainty from the level transmitter is:

24%=((10.00-9.76)/10.00]* 100 where 10.00 is the desired accuracy

and 9.76 was the As-Left accuracy.

Based on the last performed calibration procedure for PT-2941 ( 12/12/88 ), the

maximum % uncertainty from the pressure transmitter is.

05%=[(10.00-995)/10.00])* 100 where 10.00 is the desired accuracy

and 9.95 was the As-Left accuracy.

The overall uncertainty in Cv is a function of the level and pressure transmitter

uncertainty percentages, the recorded values for the times of interest, and the Cv

equation’s partial derivative coefficients with respect to each of the variables.

That is: /

)%

% Uncerramry ‘UA( :2 ) ( (-2:‘%;”)_) (C g’_;é{_'&'—l)).)

where A, B and C are the partial derivative coefficients.

Taking the partial derivatives of vur Cv equation,

£, = Bel53118160) (L~ L szﬁw +Psu-+.¢ +K Pb)

-V .QQQ 'T-t t“

would produce coefficients of 1 or less because we do not have any terms wit’.

powers greater than one. So conservetively, we will assume all three coefficients

e

equal to one (1),

T

i o T Y
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Unsertalnty Asalysis (cont)
So, at time = 53 ' 52 seconds:
5 ‘/‘L
(nmars: [ 03 it 30|

\-’o 'LL

(e (e

L=
e ¢ 5% lo -

LOCA Analysals Regquirement

The effective flow area ( A ) and representative resistance coeTicient (K ) in a

LOCA cordition as used in the aceident analysis are 0.5582 sq. ft.and 7.34

respectively ( see ref. 10 ). Equation 2.6, reference 2, gives us

Cv LOCA® 209°*J 2/\/?(1 = Wﬂmzwwm

Conservatively rounding up,

[CV = 1132

Minimum Safety Margio 1

Minimum Safety Margin = [ (C vy ) - 34%(Cv...))/(0fwu)] i

o f1258..034 (1258))/ (1132}~ 1
“T 4%

e ¢ "1 11144

"Mf-lc 35 m
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LOCA dnglyus o (st =3
RN/Sron O cileu t/(.J The Jccq:l‘dncr Crt‘/ex-a

Cv (LOCA> ¢ 132
ReSevnce Il shows fhat ths G Value 15 specilic to

S/T Sl-KC w/hcln wial f‘c On/r r‘n(/ JumFeJ (& 1
1990 . The purpose of Reviston | o Tha czlewlation

-d;-

Loy

15 f’o guuo'fc Slncll' Jct,cfhn(c V;/q.; OI Cv S;vT"P
othe - Hwee(i') SITs, (t? Fl Se,uufc Gl Q/IOCA) will
be C“/N/&;u[ for anel SIT)

~
~

From prae 4 .$ §2 of Cl/u/afuq FC 005429

29.9 d°
Cy (I.OCA) : "'-;"-;?::—'

FESESSSERESESEsnE=

&WH’}&, fo Uuse A ms)‘cd ay Je ind §ice A: .5'5721{‘)"
{av J// row— (4) f/TY-
29.9 A (144 mArt)e  _ 3065¢
LOCA): E
Cv(Loch T -
Tl\g TJU{ ‘c/uv Summugvikes ﬂw CI/CV,&}!OQ revisitn vesy //S.
ReSeience Il stiles e values in Colomas K alC. Colawn D

Confam; 73; gg“,§,$ gc;“ﬁme C"!t"’ﬁ- :
ASIT | B K _|(€)A ) Co(loca) |

SI-6A | £.65 |.5592 81t [l 89
SI-€B | 6.94 |.559254° /1 64

o |SI-4C | 7.34 |.55925t° 132
- SI-6D | m.00 | 55925* 1159

AAAAAAAAAAAAAAAA
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Calc Prepiration, Review and Approval
PED-NP-3.5 Page 1 of 2 CALCULATION NUMBER
Reviewer's Checklist-Calculations

FC &9Y 2.
YES NO NA
l. Is Calculation Cover Sheet attached and ,
completed, as required,to the caiculation? Pal |
I
2 Is the calculation objective stated? Was |
this achicvea? X |
3 Are inputs correctly selected and incor- ;
porated into the analysis? X
4, Have inputs and/or assumption  kich require

confirmation at a later data, been identified
on the Calculation Cover Shevt and in the )
calculation body? X

g Are the applicable codes, standards,
regulatory requirements, and other references
including issue and addenda identified such
that they are traceable to source document? X

6. Was an ngpropriatc calculation method used?

Wes the basic theory appropriate? X
7. Have assumptions been noted and justified? X
8. Are the calculations free of arithmetic

errors? X
9. Is the calculation consistent with the

design basis regquirements? X
10.  1s the conclusion stated? X
11, Is the calculation legible and suitable for

microfilming? X .

PED-QP-3.36

Rev, |
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Calc Preparation, Review and Approval
PED-QP-3.5 Pa'c 2 of 2
Reviewer's Checklist-Calculations

CALCULATION NUMBER

FC o84 2<%
163 NQ NA
12. Are all bplocks on the Calculation Cover X
Sheet addressed correctly?
13, Have Forms PED-QP-3.2, 3, 4 and 5 been used
and correctly completed? X
14, If the calculation has been prepared to
supersede another calculation, has all the
valid information been transferred in the
new calculation? X

REVIEWEK COMMENTS:

(kW oyl gis,
Viewer W AP 4-40- 20

PED-QP-3,37

Rev. |
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Calc Preparation, Review and Approval

PED-QP-3.6 Page | of 2 CALCULATION NUMBER
Reviewer's Checklist Computer Calculations

Fce.oe42e¥
YES N N/A
b Does the computer run have title, date,
and page number and alphanumeric program
number on every sheet? X

2. Is the listing of computer input provided? _ ¥

-

3. Is the mechine generated program name and

version on each run or 15 indicated in the

calculiution? X
4. Is the computer software validated and

ver fied? X
If not

da, Is the computer code developed for one-time-
use on a programmable calculator or microe
computer?

4b. If yes, has a functional description of the
program, identification of the equations,
fdentification of the code (title, revision,
manufacturer), {dentification of the software
and brief user's instructions been provided in
the calculation?

5. If the computer software has been loaded on
an in-house computer, have the changes made hy
OPPD been properly reviewed (verified and
validated) for their impact on the accuracy of
the code and have been found satisfactory, or
s the in-house computer software validated? X

6. Is the computer program appropriate to do
the intended calculation? 3

PED-QP-3.38
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Calc Preparation, Review and Approva)

PED-QP-3.6 Page 2 of 2 CALCULATION NUMBER
Reviewer's Checklist Computer Calculations

FC o542
S N N/A
2 Was an alternate calculation or model
utilized to verify results? If so, is it
attached to this calculation? X
8. Is the modeling correct in terms of geometry
fnput and initial conditions?
9. Are the results reasonable when compared to
the irputs? X

REVIEWER COMMENTS:

L LY B -13-90
h%l r —él{O ("ﬁfl 309

PﬁD-QP-S . 39




Calc Preparation, Review and Approval

PED-QP-3.7 Page | of | CALCULATION NUMBER
Independent Reviewer's eCK |15t Call tions |

e . S —— = ——  —————— - ——— ————————

}

YES
s
0N methoas accurate

sufficiently detailed?
Are the calculation assumptions res-~nable;

Has the basis for engineering judgement
been included in the calculation, when
Jsed?

15 the calculation documented sufficiently
such that the analysis {s understandable to
somecne competent in the discipline

without recourse to the Preparer?

Have the design interface requirements
been satisfied?

Are the results reasonable and do they
resolve the calculation objective?

If an alternate calculation was used to
verify the adequacy of the analysis, is it
attached to the calculation?

If qualification testin? was used to verify

the adequacy of the analysis, has it been
GoCumentec using a retrievable source, or
atiached to the calculation?

Are calculations involving Technica)
specification values and associated margins
of safety identified?

INDEPENDENT REVIEWER COMMENTS:

A A\
3 \ . - o
y A f\\."' € A Yt OWETIT A

L9 Tre e AT

{
el
Closeos?T ¥
‘ L A ¢
v AW
..o T ——— 4. S—————

dependent Reviewar

FED-QP-3.40
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A n

and Approval
Page | of 2 CALCULATION NUMBER
ations et -
FC,L 054

’\‘,Pe ,..:.':.“_.lh,..

achieved?

5
’Pll

Ar2 inputs correctly selected and incor-
porated into the analysis?

sHave inputs and/or assumptions which reaguire
confirmation at a later data, been identified
on the Calculation Cover Sheet and in the
calciiation body?

Are the applicable codes, standards,
reguiatory requirements, and other references
inciuding issue and addenda identified such
that they are traceable to source document?

Was an appropriate calculation method used?
was the basic theory appropriate?

Have assumptions been noted and justified?

Are the calculations free of arithmetic
errors?

s the
dasign
it the conclusion stated?
s the calculation legible and suitable for
microfiiming?




p 258 o362

Calc Prepsraticn, Review and Appiroval
PED-QF-3.5 Page 2 of 2 CALCULATI™W WUMBER
Reviewer's Checklist-Calculations

FC 05428 Rev |

X3 N

12. Are all plocks on the Calculation Cover )(
Sheet addressed correctly?

N/A

13. Have Forms PED-QP-3.2, 3, 4 and 5 been used X
and correctiy completed?

14, If the calculation has been prepared to
supersede another calculation, has all the
valid information been transferred in the
new calculation?

REVIEWER COMMENTS:
Ao E

2//3)92
ate

PED‘QP"- 37
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Calc Preparation, Review and Approval
PED-QP-3.7 Page 1 of |
Independent Reviewer's Checklist - Calculations

CALCULATION NUMBER

FC O542% Kev |

l,

7,

9.

10.

Are the calculation methods accurate
and appropriate?

Are input data sufficiently detailed?
Are the calculation assumptions reasonable?

Has the hasis for engineering judgement
bucn}includcd in the calculation, when
used

Is the calculation documented tufficiently
such that the analysis {s understandable tc
somecne competent in the discipline
without recourse to th: Preparer?

Have the dosign interface requirements
been satisfied?

rre the results reasonable and de they
resolve the calculation objective?

If an alternate calculation was used to
verify the adequacy of the analysis, is it
attached to the calculation?

If qualification tostinY was used to verify
the adequacy of the analysis, has it been
documented using a retrievable source, or
attached (o the calculation?

Are calculations involving Technical
Specification values and associated margins
of safety identified?

INDEPENDENT REVIEWER COMMENTS:

A // ‘//‘7.,1

ate )

B N NA

v
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Wl vanatwns 1. subsequent vxctions we shall
B Lxpernnental uncertamtics i & more precise

34 UNCERTAINTY ANALYSIS

Ammmmwammmm,mnmmm;mm
Mwihmmﬁﬂlmmwbhﬂmam
mmdthemhﬁtsintkmmm“mﬂm-
ments. hwcwnpk.auﬂanmwadingangb&hrlmn

po= HOKNmM® + 1 kN/m?

Wt:cnthcphunm;nnam;ahwdtudcs@amethtmmy.lhcm
muuwwsm:umdmmmuum
belteres the mezsurement has been made. We may note that thes specification is
aaiascﬁmnmmmeammnfnwmﬂymtbomlk
accuracy of these measurements

il & very careful calibration of an instrument has been perfermed recentiy,
snummammmmamﬂuwm
mammmymmmai!beymm
mha@l@:mm“mdm-m.mmhmy

Tomtmmmdumydammm
Khine and McChntock propose that the expermenter specify certam odds for the
m:y.m-mmummmum

p=1OKNm* ¢+ 1 KkNm? (2010 1)

In other words, the experimeter is willing 10 bet with 20 10 1 odds that the
pressure measurement is within + 1 kN/m’. It s important to note ihat the
mtmdmhwdsm.mkm&bytheeamwmm
total laboratory expenence

m:mdmsmm&cmyhﬁme
ment may be expressed with the same odds These measurements are then used to
m»»:mmdmw.weﬁwm:um-
mtmwc‘hMMmlkhsdtthmm
mmmmxu-mmdmmm
Ky XKy, Ny o oo 2, T

R=RBix, x;, %, ... %) 3-1

Ldu'.bcthemyistheﬂsdlndw..u,... . w, be the uncertamiies i
MWM.“*MQ&:MtM&&
mmmmmmmmhmmumm’m&a
given m Ref [i]as

l}u L “}. “2 ‘3. T2 A
by ‘[(AT, ",) o (a_.; v i "(«?. ") ] (s

-

ANALYSIS OF EXYPERIMENT AL DATA %

Example 3.4 fkmmdamuﬁnndﬂmwnngmu

R=RJ1+aT - 200

MR,nGQiO.Jmn&cmmu 20°C. 2 = Q004°C Y41
mstmmmmdm,mmethd&c
wirers T = 3+ 1°C (':kﬂ.oetlnm.md:h:m..dmmnm;

SotuTon The nominal resistance is

R=(6)1 4+ G003 - 209] - 624

r“‘"mm)m:huvd*sukﬂawh : »
oy ¥ applymg Eq (3-2) The varons

‘R

RR.- i 6!T—20)=|+((1(l)‘l30' 200 = 104

IR
dx = RT - 200 = (636 - 20y - 60

:;}; = Rya = (6N0.004) = 0024
Wr, = (OK0.063) < 0018 Q
w, = (000001} =4 « 1 ¢ 1
wy = 1'C
Thus, the uncertamty in the resistznce 1s
wa = ({1 0490018 4 004 « 10 °
= 80305 Q or 049,

V02851t 2

Tnﬂmmsmlhuemtm vanabile.
aad unceriamty [(0R, Oxiw ] of magnitude ;.
as.mwummm&

i ns¥2¥ fA7 <F c >
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i Be 3 Iy :
L_:“@—.— Figore Example -3 | fect of meter ompedance
L

_______ 4 Of Measurement

SoruTion A current balance on the circunt yields

Ihay1,=i
R R,
and
E
’,=l~i ia)
The power dissipated in the resistor s
EJ
P=El,=E R (L]

The nommal value of the power is thus calculated as
506°

= - — w

P = (500%5) 1900 2256

In terms of known guantiies the power has the functional form P =
AL 1, R). and so we form the denvatives

> X #__
E- T R, @
R, RI

The uncertanty for the power 1s now wrilten as

S AT Y

2 w‘l i3
w,-[(s- %) 5% 5 425 = 16*K25 x Hl")+(25 * F)(M]

=[16+ 25 + 625]"%5)
=344 W

. i

R os5/ag p.27

ANAL FSIS OF FUMI R T Al Data S8

or

Wy “a
e o S35,
r 2%

in arder of fleence on the final soceriamty m the power we have

i Ungertonty of current determmaton
2 Uncertmmty of voltage mecasurement
1 Uncertmnty of knowsedge of mternal ressstance of vo:ltmeter

There are other conclusions we can diaw from this examaple The relative
miflwence of the expenmental yuantities on the overall power deternanation
soted above But thes histiag may be o brt musleading s that ot implcs that
the vacertanty of the meter impedance dovs not have a large effec: oo the
final yncertaint; in the power determmnation. This reswlrs froom the fact that
R_%» R (R_= 10R) W the mcter impedance were lower. say., 20002 we
would find that o was a dommant factor an the overall e certainty. For a
very hugh meter smpedanc: there woukd be bittle wfluence. cven with a very
maccurate krowledge of the exact value of R Thus, we are lod to the simpie
conclusion that we nced not worry too much about the prease value of the
mternal impedance of the meter as long as it 15 very large conpared with the
resistance we arc measuring the voltage across. This fact hould wflwence
mstrwment sclection for a particclar spplication

Example 3-3 A certam obsiruction-type flowmeter (onfice. ventun nozziel
shown m the accompanyving figure, 15 used to measure the How of ar 3t low
ve.citses. The relation describing the flow cate s

P - z’( rl |
m=CA} — (p.
[ RT, ip. Yy tal

where € 1 an empincai-discharge coefficient. 4 s the flow area, p, and p, are
the upstream and downstream pressures, 7, is the upstream temperature, and

(‘\ v’.f! )

.

o
é\tf“\rﬁ’) Figuee Exomple 3.4 U yisa 8y
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$6 EXPERIMENTAL METHODS FOR ENGINEERS

R s the gas constant for aw. Calculate the percent uncentamnty n the mass
flow rate for the following conditions |

o€ 092 £ 0005 (from cabibration data)

Py = 25 psia + 05 psia

L=1F+2F T, =50R

Ap = p, — py = 1.4 psia 0005 psia {measured directl;)
A= 10w + 0001 n?

SoruTion In this example the flow rate s a function of several vanables,
each subject to an uncertamty.

m = fiC, A, P Bp. 7)) b

Thus, we form the denvatives:

im {2‘ [ )

"M, ¥

'?_';' 24, p, )

fA (RT, nd

a. z’ ~ 2

_‘_’_"‘; 4.9, - 212

ad'-ﬁSCA( RT,) Ap

on

2&’ 12 o
5—,—:-—0.5("( !~) Tl’.

The uncertainty in the mass flow -ate may now be calculated by assembling
mm»mmm(}z‘ Designating this assembly as
Eq () and then dividing by £q (4 grves

b (B8 ) R R - R o I
We may now mnsert the numencal values for the guanttics to obtae the
percent uncertanty i the mass flow rate.

&m\l 1 2 i
I B

[ - (R) 1)

=(295%x10 "4 1010 *+10=x16*+319«10 "
+ 357 x 10°%)'2

= [1373 x 10747 = 1.172% te)

ANALYSES O EXPERIMENTAL taTa §7

The mam contnbution to uncertamty i the p, measurcment with sts basic
uncertamnty of 2 percent Thus, to improve the overall situation the aCCUracy
of this messurement should be attacked tirst In order of influence on the
fow-rate uncertamty. we have

I Uncertamty w p, measurement ( + 2 pereent)
2 Uncertamnty m value of €

3 Uncertamty m determination of T,

4 Uncertmmnty m determmation of Ap

5. Uncertamty m determination of 4

By inspecting Eq. (e) we see that the first 1we nems make practicatly the
whole contribution 1o uncertamty The value of the uncertamiy analysis o

Mnmﬂeuth«ummcmmwmhmwtmmt.zmﬂ
measurement acouracy of this technigus First, bt a mo.2 precse meas-
urement of p, Then try to obtam a better calibration of the device. 1~ a

betier value of C In Chap 7 we shall ser bow yvalues of the discharge
coefficient ( are obtaised.

35 EVALUATION OF UNCERTAINTIES FOR
COMPLICATED DATA REDUCTION

Wcha:‘emmthtmm“udmm-mnwyw
can be a useful tool to examine experimental data. In many cases dala reduction
5 a ~2ther comphicated affarr and 15 often performed with a computer routine
wnitten spectfically for the task A small adaptation of the routine ca5 prowde for
émmhdamdmuhmmagwnnd,xulm
nation of the paruial denvatives 1 Eq (3-2) We still assume that this eguation
apphes. although it could mvolve several computational steps We also assume
that we are able to obtam estimates by some means of the uncertamties in the
Primary mMeasurements, ie. w,. w;, elc

Suppose i set of data »s collected w the varables v, v, v and o result
caiculated Al:km!mmmypcﬂurb:hcumb&sh.h, Ax, . and so
on, and calculate new results We would have

Rix,) = Rix,. x,. .. x)
Rix, + &x) = Rix, 4+ Ax, 2,5, ... v

Bix,) = Rix,. x;. .. . x)
Rix, + “wpd=Rix, x; + &x,. _ x)

FcoSH2% p 30 oF e
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DATE: __.zumuszT TIME: __ 1430 HRS
PARTY CALLING: Al Newcomer
\Name ) ompany

PARTY ANSWERING:
Name ompany
SUBJECT: ~-Yalues of Physical Constants used in the Ft. Calhoun LOCA Analysis

................................. ...-.....-’--‘...-..--.-.-.-....-...-...-....-

JELECON SUMMARY (Including Decisions and Commitments)

I called Bi1) Weber to get a flow coefficient (Cy) value as used in the
plant LOCA analysis for the safety injection system. Bill informed me that
a Cy value would not be possible, but that other parameters might be
available. After Bill Called Mr. John Jung, Combustion Engineering, he
informed me that the effective flow area and representative resistance
coefficient (K) were 0.5592 ft¢ and 7.34 respectively, as used in the C.E.
performed LOCA analysis. From these values, he continued, the Cy can be
calculated. Bi1) also added that he would once again contact Mr. Jung for
formal documentation of the two constants.

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

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

¢+ Chuck Bloyd, FCS Special Services
%on Lippy, FCS Special Services
Bill Weber, OPPD Reactor Perf. Analysis




‘92 16: 41 FRCHY MPS FLT STRUCT COMPT >
. B v ¢ v |

PRGE . 002

P 33A orlt

February 3, 1992
O~MECH~92~015

Mr. C. N, Bloyd

Ft. Calhoun Station

Omaha Public Power District
P. 0. Box 399

Ft. Calhoun, NE 6B023

subject: SIT Injection Line Resistance Factor for ECCS
Analysias.

Reference: CE lLetter: O-PD-113, Omaha and Palisades ECCS
Data, dated March 16, 1974. (Enclosed)

Dear Chuck;

This letter transmits an edited oop{ of the referenced
internal letter. It is understood that the intormation
contained in this letter regarding the SIT injection line
resistance is needed to support the basis for acceptance
criteris in the Ft. Calhoun Station SIT check valve
operability test procedure,

The enclosed copy ©f the letter has been edited since it
contained desiugn data on both the F., Calhoun Station and the
CPCo Palisades Plant. Only that data which relates to the
Palisades contract has been edited out. Additionally, in
reviewing the OPPD calculation file, we were able to
determine that the source of the data for the line resistance
values is based upon a calculation which was produce in late
1971 and that Gibbs & Hill line isometric drawinge were used
to establish the unique values for each of the four lines.

ABB CENS is pleased to provide this information and support

to you at this time. Should you have any additional
questions, please feel free to contact me at 203-285-3893.

Sincerely,

ABB COMBUSTION ENGINEERING NUCLEAR SERVICES
F. P. Ferraraccio

Supervisor, Plant Engineering Services

xec: €, Boughter
G. Anglehart (ABB-CE RSSM)
D. Sentell (ABB~CE)

ABB Combustion Engineering Nuclear Power

Kil
o
1-12-9¢

Combustion: Engreenng, Inc 1000 Prosoe Hil Rosd Toterr < oe (203) 6851911
Post Office Box 00 :::wagmuu
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Goodwtni' Omaha and Falisades
Carpentinoe ECCE Data

. Hewn. o/
. Callaghan
. S=4th

i, erte
Salaron

<
o]

.
5
.

g < -
.

O Ly <19
-

W, %, Vilhelm w/o attach.
L. 7. B3treing v/o attach.
A. . Schoenbrunn w/c altach.

.
-

seroresce: D-TU-100 dated February 15, 1974

Insiogure: PP Pump, HFSY Fucp, and Ssvesy Injection
ank Data For Hew ECCS Evalustien Model

troloned sre L2831 Punp, KPSI Pump, snd fatety Indestizn Tenx dste Tor imaha and
taiigaies, as requeste: from the PCS-Seferuards Systens Group ty Sefety and

Lizensing ip SA«TU-30,
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B. M, Pokors
¥areh 15, 1974
0«PD-113
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D. 1. Paokora
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P330 o 62

-2~ Mareh 19, 1974

0-PD-113

I. PALISANCS FECCS DATA

s cbis g euens | sat 2 b

I1. QNAMA ECCS DATA

{a)
(v)
(e)
(d)
(e)
(r)

(g)
(h)

(e)
(»)
(e)

— — o~
o oe
—rt st St

Number SI Tanks: Four
81 Tenk Tempersture: 120°F ;
§I Tank Pressures: 255 psia mia, 270 psia nom, 284 psia mex.

81 Tank wauid Veluses: 825 ¥t3 min. 8356.9 Ft3 nom, 895.8 Ft3 mex

§! Tau“ Total Volures: 1306 Fed/Ta

8 Tank Discharge Line K Fectors . ares ® 5592 F¢?)

Tank 6 =6.65 Tank 62, Kb, 9u & 6C, K=T7.3k Taok 6D Xe7.0
$T Tank “inimun Discharge Ares = 0., 92 Ft@

Elevation of SI Tank Discharge Nogzles adove bot leg §

Tank 6A, He8.1' Tank 68 HeS' Tank 6C, Hed.63' Tang 6D, He$'
¥PSI Pump Liquid Eathalpy: 8.07 to 63.0L btu/lba

EPSI Delivery Curves: See Tigure '3

SIAS Setpoints: Pressurizer Pressure < 1600 + 22 psia

Containzent .ressure > 5 psig
IPE1 Pump 1 uid Enthalpy: B8.07 te 68.0L btu/lbn

1PSI Pump Delivery Curves: See flgure L
SIAS Setpoints: Pressuriter Pressure < 1600 * 22 psia

Containment Pressure > 5 psig

K. |
onB
2-12-12
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FORT CALHOUN STATION SP-S§1-7
SPECIAL PROCEDURE PAGE 1 OF 12

SAFETY INJECTION TANK SI-6C DUMP TEST

1.0 PURPOSE

1.1

The purpose of this test is to determine if dumping
Safety Injection Tank SI-6C to the Reactor Coolant
oystem will result in an adequate method of verifying
the operability of Safety Injection Tank cischarge
check valves SI-207 and SI-208.

Lok This test will be performed during refueling wich the
Reactor Head off, the Reactor Core off-locaded, and the
Reactor Vessel Refueling Cavity partially filled.

2.0 REFERENCES

2.1 Technical Specifications 2.1.1, 2.3, 2.8 and 3.6.4.b

2.2 ASME Boiler and Pressure Vessel Code, Section XI, 1980
Edition, Winter 1980 Addenda

2.3 USAR Section 6.2

- 4 Piping and Instrumentation Drawings
«: 4.1 E-23866-210-130 (sheet 2 of 2) File No. 10480
2.4.2 E~23866-210-110 File No. 10475
2.4.3 11405-M-42 File No. 10450
2.4.4 11405-A~13 File No. 12170

2.5 Instrumentation and Control Interconnecticn Diagrams
2.5.1 161F561 SHT. 85 File No. 9583
2.5.2 16FS561 SHT. 101 File No. 9599

2.6 Instrumenc Lcop Drawings
2.6.1 EM-2941 File No. 20576
2.6.2 EM-2944 PFile No. 20594

2.7 Miseion Valve Manufacturing Drawings
4.7.1 16259 SHAT. 1 File No. 16714
2.7.3 16259 SdAT. 1A File No. 16716

2.8  Stanui.g Order G-19, "Test Control®

2.9 Standing Order X¥-i8, "Calibration of Test Equipment
and Plant Process Instrumentation*®

FC/SP/05 R2
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FORT CALHOUN STATION SP-SI-7
SPECIAL PROCEDURE PAGE 2 OF 12
2.10 Calculation PC-05280

2.11

Operating Instructions

2.11.1 0I-8I-1, safety Injection System-Normal
Operation

2.11.2 OI-NG-1, Nitrogen System-Normal Operation

3.0 PREREQUISITES ARITIALS/DATE
NOTE: Prerequisites 3.2 through 3.11 may be
accompiished in any order.
3.1 A Test Director (Tg) ha: b:-nl ° ton
designatec and a Chronologica est
(Attachment 1) initiated per Reference 0/ /3""90
2.8. The Test Log shall be initiated S / 331-7e
at the firet pretest briefing and :
appended to this test when completed. ;é}ZZ? / 3-3/-90
T
3.2 A pretest briefing of all perscnnel
involved in this test has been
conducted (briefings may “e conaucted
in segme.ats for ease of
accomplishment). If shift turnover
occurs during the test, a briefing of
the on-coming shift shall be conducted
prior to continuing with Che test.
Attach a list of attendees to the PR ;3370
Chronological Test Log. ™
3.3 All temporary or portable test
equipment used in the conduct of this
test is logged in the appropriate Test
Equipment Log per Reference 2.9 and
calibration due dates recorded in
Attachment 2 of this test. Sk / 3-31-%0
T
3.4 Valve HCV-2954 (SI-6C outlet valve) is
closed and is able to be controlled
from the Contrsl Room. M‘D
OPS
3.5 The Reactor Core is off-loaded. S /-0
OPS
3.6 Makeup water to Safety Injection Tank
SI-6C is available. gg&_@_&?@
FC/SP/0S R2
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SPECIAL P:

3.7

3.8

3.9

Fe o542% » 30 162

N STATION SP-SI-7
EDURE PAGE 3 OF 12
ANITIALS /DATE

Safety Injection Tank SI-6C level
tranemitter loop LT-2944X is in

service. /é%?

OPS

Safety Injection Tank SI-6C pressure :
transmitter loop PT-2941 is in service. : _2‘/7&/
PS '

A calibrated is available for recording |
the performance of this test and is
loaded with strip chart paper graduated

3 timeters.
noqunioac;;\ r é - 24RO

Recorder No._j_zim__z—;c.l Due Date Z :22—Lc» _Mj!-?b

3.10

3.11

Shutdown cocling is not  a service. B /3-8
OPS

An appropriate Radiation Work Permit
has been obtained.

RWP No. 30-/9¢ 72{ /3 -3/-90

RP

Notify Quality Control prior to the 5

start of this test. 45;‘ / 145798
QC

Notify Radiation Protection prior to ‘!

the start of this test. / /3-3/-90
RP

The Shift Supervisor has reviewed the

Technical Specifications regarding the

requirements relating to the RCS, ECCS

and Refueling Opera_ions (Sections

2.1.1, 2.3 and 2.8) and has granted A

permission to perform this test. _SJZ%;?_Lgify%ab
Shift Supv.

4.0 PRECAUTIONS AND LIMITATIONS

4.1

4.2

FC/SP/0S

Observe the precautions and limitations
specified by the Radiation Work Permit.

Ensure that no other Engineered
Safeguards Tests that could affect or
could be affected by this test, are
being cunaucted during the performance
of this test.

~
2
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FORT CALHOUN STATION SP-S81-7
SPECIAL PROCEDURE PAGE 4 OF 12
ANITIALS/DATE

4.3 Reactor Vessel Refueling Cavity Level
for the performance of this test is
between 40% and 50% as indicated by
LI-106. This level will provide
adequate Radiological Shielding in the
event of a crud burst.

5.0 PROCEDURE

NOTEB: Stepes 5.1 through 5.4 can be
performed in any sequence, but prior to
continuing with Step 5.5.

5.1 Close or verify closed valves HCV-331, i
HCV-317 and HCV-318. Mﬁ’o
OoP
5.2 Fill Safety Injection Tank SI-6C to a -
level as close to 90% as posaible. M'?O

$.3 Verify or adjust the refueling cavity
level to betwesen 40% and S0% as . 5}
indicated on LI-106. M" @,
oPS
5.4 Connect the strip chart recorder to the |

Safety Injection Tank SI-6C instruments
such that:

5.4.1 Satfety Injection Tank SI-&C
lovel is recorded over a range
of 0 to 1008 (LT~2944X). MHE / 3-30-90
I&C

5.4.2 Ssafety Injection Tank SI-6C
pressure g recorded over =
range of 0 paig to 150 psig

(PT-2941). Nl | 73030

I&C

5.4.3 Select ana record strip chart

recorder speed _(omuberc . Qeg /33190 |
I&C
5.5 Record SI-6C Level. QD __ s TES /4290

LI-2944X oPs

¢ =

FC/SP/08 R2
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FORT CALHOUN STATION §P-SI.7
SPECIAL PROCEDURE PAGE § OF 12
ANITIALS /DATE

CAUTION

Exceeding 65% on LI-106 will cause
Reactor Vessel Refueling Cavity
overflow.

5.6 Reccrd the current Reactor Vessel
Refueling Cavity Level fiom L1-106:

< OPS \ -4-70

NOTB: The Safety Injection Tank
pressure setting to be used in the :IIEEEEJ

performance of this test is » functicn
of the current Reactor Vessel Refueling
Cavity Level. Typically, the Safety
Injection Tank pressure should be set
to 120 psig when the Reactor Vessel
Refueling Cavity is 50% as indicated by
LI-106 with SI-6C 90% full. When the
Reactor Vessel Refueling Cavity is less
than 50%, then a lower Safety Injection
Tank pressure will be used. Also, when
the Safety Injection Tank Level is less
than 90%, then a lower Safety Injection
Tank Pressure will be used. See
Calculation FC-05280 for the
determination of initial Safety
Injection Tank Prassure.

5.6.1 Obtain the Safety Injection
Tank pressure to be used to
perform this test from the Test
Director (Safety Injection Tank
pressure will be based on
current reactor vessel
refueling cavity level see
Calculation PC-05280):

104 psig )
(@ G?%fa> g 4 Ve

5.7 Set Safety Tnjection Tank SI-6C to the
pressure required to perform this test* .
ueing Ol-NG-1. b7 R 7% 7

OPSgec  Y/2/90

FC/SP/0S R2
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FORT CALHOUN STATION

SPECIAL PROCEDURE

5.8 WHEN Safety Injection Tank SI-6C
pressure has been adjusted to the
pressure required to perform this test,

THEN:
5.8.1

5.8.2

5.8.3

5.8.4

$.8.5

Monitor Reactor Vessel
Refueling Cavity level using
LI-106 to prevent exceeding 65%
in the Reactor Vessel Refueling
Cavity.

Start the etrip chart recorder.
Open valve HCV-2954.

WHE! HC-2954 indicates open,
IHEN close HCV-2954.

WHEN HCV-2954 indicates closed,
JHEN stop the brush recorder.

3.9 Perform the calculations as indicated
in Attachment 3 using data collected
from the strip chart recorder strip

chart.

5.10 Ensure that the following information
has been written on the brush recorder
8trip chart and the strip chart has
been attached to this procecure,

6.0 SYSTEM RESTORATION

5.1 Disconnect and remove the brush
racorde ',

Independent Verification

6.2 Restore Safety Injection Tank SI-6C to
service as directed by the Shift
Supervisor,

FC/SP/05

SP-81-7
PAGE 6 OF 12

ANLTTALS/DATE

I
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FORT CALHOUN STATION SP-81-7
SPCCIAL PROCEDURE PAGE 7 OF 12
ANITIALS/DATE
6.3 Flace valves HCV-331, HCV-317 and
HCV-318 to positions as directed by tha 7
Shift Supervisor. . [ S
OPS

7.0 SHIPT SUPERVISOR SIGN OFF

7.1 The Shift Supervisor has been .nformed

that the test is complete. g ~2-9P
S
8.0 COMPLETION SIGN-OFF
8.1 Porward completed t.l: to Special
Services Engineering for further
evaluation. 42255;7 [ 22 fo
TD/’ =i

FC/SP/0S R2



Fe o>sY2% PYl & LT

FORT CALHOUN STATION SP«S1-7
SPECIAL PROCEDURE PAGE 8 OF 12
ATTACHMENT 1
PAGE _ [ oF _]
CHRONOLOGICAL TEST LOG
Procedure No, S‘f’ fI . 3 /Rav R
TIME LOGGED BY

i/y/?o’ZO‘fO'fﬂ‘ﬂtaL Jignde oFF

?/"h‘l 220Q jé&( ,S}}_Q;mh&@;(’” w

3hho}_goo | Goe awnae Ptegos Mehne o omrsmes

b o
4ehe| 2105 | Sente of s €5 Fak [5/
42/ 2108 | Covonomep ST segsste (winad) 7o 38 108 pog i 902 s

' tevwer W S1T £C, 95% ey 1w Covry (€. 1037) op amumets.

—— e e e

e
" _1..._.[__JL_.._._J-_..‘-_..J......._—J__.JL..._JL_ J

——
e e SE—

L HENRS i onTowmenr of (4.5 M bl
¥efoe, 211 HF DieT v A8 tooiy T, Nmd ne SIT 7
4ol 2132 | Open . -
: l2eg ¢ o &) - By .
2135 4“1\ NCV-295% o ¢

2% Ry ameniol saoweded 8y SHET SuMRNSOR ¢
This Test Log must be maintained with the sppropriate test documentation.

LZ_'SJ’WWM Og |

Log reviewed and all 4 opriptely addressed.

[ Hefan

FC/SP/0S R2
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ATTACHMENT 2
TEST EQUIPMENT CALIBRATION DATA

FORT CALHOUN STATION

SPECIAL PROCEDURE

i i A g e B R R (N e G e A R0 T s

3-3(-90

|
3-31-90 ‘I
|
|

QC INITIALS/DATE

|
|
" 1
¥

CALIBRATION DUE

T
t
v i
e
|
|
T
|
= 1
1
I
1

P — Bl Ehmmate am e S S = ’.lTlll.A.l

-3
N
JEE
e B
e o e o e ——— e e e 4 —
|
:
=
=4

REIRL o Igllil'lhrl,Lrll!’.Ll lLI'l_-vll( l'l.lll.l_VIL.l.'L l;

PR s
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FORT CALHOUN STATION SP-SI-7
SPECIAL PROCEDURE PAGE 10 OF 12

ATTACHMENT 3
SAFETY INJECTION TANK $I1-6C FLOW CALCULATION

1.0 Determine the Safety Injecticn Tank SI-6C INITIALS/DATE
discharge flowrate as follows:!

P | From the brush recorder strip chart
developed during the test, identify the

trace used to record change in Safety
Injection Tank level. %gz (1?,&0
vy

1.2 Determine the segment of the level

trace that has the greatest slope over E:ZZ
time. 0
™™D
i 1 | Mark the ends of the segme:t
selected: M‘Z L ﬁt[,o
T

A. Selected segment begins
(PT=1):

3.9%9 Volts

B. Selected segment ends
(PT«2)1

3.4’% Volts
1.2.2 Measure the vertical chart run
(D) between the two points: ﬁ 7 [ 4/2/50
D/

1Q0 o
1.3 nnt:rnino :ho Safety Injection Tank
§1-6C level Rate-of-Change (R) by the '
following formula: .__aLJiélha
’”’ { ™ :
(BT 1-PT 2) Volts X iy - pr

(R) = (D)mm Voit Sec Sec

0. X 3.60 FT Xa = 0.1%
1.3.1 (R) = % oc s

vVolt Sec Sec
%/Lﬁm
TD

FC/SP/0S R2
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FORT CALHOUN STATION SP-S1-7
SPECIAL PROCEDURE PAGE 11 OF 12

ATTACHMENT 3 INITIALS/DATE
1.4 Determine the Safety Injection Tank

SI-6C discharge Volumetric flowrata (Q)
by the following formula: gz (ﬂéo
™

(Q) = (R) FT X 60 Sec X 531.15 Gal =
Sec 1 min FT GPM
1.4.1(Q) = QUBPT X 50 sec X 531.15 Gal =
Sec 1 min FT 573p cpM

o7 idrgs
™/

FC/SP/0S R2



FORT (._#iOUN STATION
SPECIAL PROCEDURE

Attgchment 4

Page

of

DEFICTENCY LOG

Instraction Number

SP-SI1-~7
PAGE 12 OF 12

jp

I1f deficiency affects acceptance criteria, the SS must be notified. The person notifying the SS
shall Initial, time, and date in the laest column of the log.

Deficiency | Paragraph Page Description | Disposition of Deficiancy 5S Nocified By " -
No. No. No. of Deficiency Initial, Time , Date
AONG

This Ceficiency Log must be maintained with the appropriate test package date sheet.

PC/SP/0S

§ehse 2
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Caic Preparation, Review and Approval | FC OST2% P oS of 1L,
PED-QP-3.5§ Page | o CALCULATION NUMBER
Reviewer's Check list-Calculations | - M :
Check list-Calcu | Fooeapsas Ber. O)
€S N NA
l. Is Calculation Cover Sheet attached and \///
completed, as required,to the calculation?
2. 1s the calculation objective stated? Was this _;L::
achieved?
3. Are inputs correctly selected and incorporated \//
into the analysis? \///
4. Have inputs and/or assumptions which require :

confirmation at a later data, been identified on the
Calculation Cover Sheet and in the calculation body?

5. Are the applicable codes, standards,
regulatory requirements, and other references
including i<sue and acdenda identified such that
they are traceable to source document?

6. Was an appropriate calculati. method used? Was
the basic theory appropriate?

ol
.

Have assumptions been noted and justified?! ::::

8. Are the calculations free of arithmetic errors?
9. Is the calculation consistent with the design
basis requirements? \
10. Is the conclusion stated? y/’
I1. Is the calculation legible and suitable for v
microfilming?
12. Are all blocks on the Calculation Cover Sheet \//

addressed correctly?

F 4
13. Have Forms PED-QP-3.2, 3, 4 and 5 been used and v
correctly completed?
14. If the calculation has been prepared to supersede __;gf_

another calculation, has all the valid inform-
ation been transferred in the new calculation?

REVIEWCR COMMENTS:
o nWE

PED-QP-3.33 Rev. 0 7/89
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PED~CP 3.6 Page | | CAlcuaTion dmeer ©

Reviewer' . Checklist Computer Calculations | Fe. cnrty By Q_
o CH 0 .

S M NA

1. Does the computer run nave title, date, and
page nurbar ¢ud n'pransumeric program
number on every tnesr’?

2. Is the listing of cosputer input provided?

3. 1s the machine generated program name and
version on each ryn or 15 ingicated in the
caler Jtion?

4., s the computer so “ware validated and verified?

1f no:

4a. ls the computer code developed for one-time-use
on a programmable caliulator or microcomputer?

koK ke k

4b. If yes, has a functional description of the
program, identification of the equations,
identification of the code (title, revision,
manufacturer), identification of the software

and brief user's instructions bee.. provided in
the calculation?

By

If the computer software has been loaded on an
in-house computer, have the changes made by OPPD
been properly reviewed (verified and validated)
for their impact on the accuracy f the code and
have been found sctisfactor¥, or is the in-house
computer software validated

6. Is the computer program appropriate to do the
intended calculation?

7. Was an alternate calculation or mode) utilized
to verify results? |[f so, is it attached
to this calcuiation?

8. Is the aodcling corriact in terms of geomstry
input und initial conditions?

\\\‘\

9. Are the resuits reasonable when compared to .
the inputs?

REVIEWER COMMENTS:
PHOJE

PED-QP-3.34
Rev. 0 7/88
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Calc Preparation, Review and Approva T T O%eR P of Go-
PED-QP-3.7 Page | i
Indepencent Reviewer's Checklist-Calculations ! FC-Cor e 2y 0
£ W WA
1. Are the calculation methods accurate? P
page rumber and :lphanumeric program
number on every sheet?
2. Are input data sufficiently detailed? n .
3. Are the calculation assumptions reasonable? 1
4. Has the basis for engineering judgement been A
included in the calculation, when used?
§. 1Is the calculation documented sufficiently 2
such that the analysis is understandable to
someone competent in the discipline
without recourse to the Preparer?
6. Have the design interface requirements LEEThr e
been satisfied?
7. Are the results reasonable and do they [
resolve the calculation objective?
8. Was the dcsi?n review method used to verify o Tl
the calculation?
9. If an alternate calculation was used to bl
verify the Adoqucc¥ of the analysis, is it
attacied to the calculation?
10. If qualification to;tin? was used to verify g
the adequacy of the analysis, has it been
documented using a retrievable source, or
attached to the calculation?
11. Are calculations inrvolving Technical Specification v

values and associated margins of sufety identified?

REVIEWER COMMENTS: 4A

PED'QP')C 3?
Rev. 0 7/89



1.0 INITIAL CONDITIONS 2

2.0 REFERENCES

3.0.

FC/CP/09

$.1. TANK 8I-6C LEVEL
Al )

1.1  Standing Order M~26 has been reviewed
and all conditicus set down by this
order have been completed.

1.2 8hift Supervisor Equipment Release.

1.3 Calibration Type
1.3.} Annual Calibration

1.3.2 Maintenance Work Order
1.3.3 Refueling

1.3.4 Other (DCR, MR, Etc.)

1.4 Procedure Verification: &}
LI IR I IR I T T T T LN BN B B T T T ] Q' d
. PROCEDURE .
* REVISION VERIFICATION *
- [ 23
* Master LB
* Signature > .
* Date V&l .
O " R

3 - ad
'."'.'."L

WOTR: This instrument loop is used in conjunction
with the surveillance test(s) listed below. If the
“As Found* data for this CP is found out of tolerance,
insure chat an Incident Report is initiated.

2.8

i3
8T-CV-1 !
§T-CV-2

ST-ESP-8

2.1 161F561, Interconnection Diagram
2.2 EM-2944, Block Diagram

REVICES 7O BE CHECKED

LT-2944X Foxboro 823DP
LIA-2944X Simpson 3623XA
LQ-2944x



g : Ay
HOUN _ ETAY 10

| : \ %3 g . ? ;.?s}
Pressure Source ' ”2' o A
Vcrugio g Wl
(DMM) Digital - )
. Lol 7 9190
(VOM) Vofto}u ‘ :
Metex —Ag 1=
5.0 CALIBRATION PROCEDURE & g

5.1 Calibration of LQ-2944X

$.1.1 Using DMM, measurs the output =4
DC voltago of LO-2944X. Record _
reading in

the *As Found* :
column on Data Sheet 1. _Mb

$.1.2 uung DAM, measure the AC
ripple voltage of LQ-2944X.
Record reading in the

*As Pound® column on Data q@ Wea
Sheet 1. $

4

-

5.1.3  If "As Found* value for
LO~2944X DC output voltage is PE.
out-of-tolerance shown on Data L
Sheet 1 or an improvement in -
accuracy is warranted, N/A

Steps 5.1.4.A and 5.1.4.B then |
go to Step 5.1.8. _w
-

$.1.4 If “As Pound* value for
LQ-2944X DC output voltage is
within required tolerance shown
on Data Sheet 1, proceed as e
follows. , v}

A. Record "As Pound® .a. » as
“As Left* value for
LQ~2944X DC output voltage
on Data Sheet ).

B. Enter N/A for Step 5.1.%
and go to Step 5.1.6.

5§
& ¥

(A 42
i S '{%
. & e Ay, .
rC/CP/OS q\}: "‘gf:\"-“ 4 ‘?' “”'..f" ¥y

“«




CR ve ,""’g.’
NOTE: I within tolerance ,
cannot be obtained durin &

calibration, notify iate
supervisor. LR

Adjust LQ-2944X as required to
obtain DC output voltage within
the required tolerance shown on
Data Sheet 1. Record final

reading in the *“As Left*
column, -

If "As Pound* value for w
LQ-2944X AC ripple voltage is
out-of-tolerance shown on Data

t 1, notitz immediate
supervisor, othe

rwise go to .
Step 5.1.7. -/ 7.

Record *As Found* value as
"As Left' value for LQ-2944X AC
Ripple voltage on Data Shoet 1. KA 4%‘@

Calibration of LIA-2944X

FC/CP/09

Connect variable resistor and
DMM to simulate input values
shown on Data Sheet 2 for and
L-2944X. 1Identify any lifted
leads as required.

Wire ¢ /A TBOLE Terminal ¢ gk
Wire SAJM_ TBOAH Terminal 0_4.‘_ — L Y

Simulate input values as shown
on Data Sheet 2 for LIA-2944X.
Record readings in the .
"As Found* column on Data
Sheet 2 . :
A. If an improvement in
accuracy is required and
adjustment is to be made,"
N/A stog 5.2.3 and go to
Step 5.2.4, otherwise N/A
this step and go to
Step 5.2.3.




$.2.3 If *As Pound* value is within
tolerance as shown on Data
Sheet 2 for LIA-2944X record
“As Found* values as "As Left*

values in Data Sheet 2, N/A
Step 5.2.4 and go to Step 5.3, df thglﬂ

NOTE: If within tolerance
cannot be obtained during
calibration, notify immediate
supervisor.

5.2.4 If "As Found® values are
out-of-tolerance as shown on
Data Sheet 2 for LIA-2944X or
an improvement in accuracy is
required then adjust LIA-2944X
to within tolerance, and record

final readings in *As Left*
column of Data Sheet 2. ___N’[E__LM'}
5.3 Calibration of Computer Point L-2044X

5. v Apmlv input values as shown for
4 ¢ Data Sheet 2.
fer <4 puter dltglay values

Froo «AG.. {nput An
.y found® celumn. ___A#é_;ﬂﬂ&]ﬂb

A. If an improvement in
nccurucx is required, N/A
Step 5.3.2 and go to Step

5.3.3, otherwise this step
L8 N/A. /. /77

$.3.2 If "As Pound" value is within
tolerance record "As Found*®
value as *As Lict* value on
Data Sheet 2 for L-2944X and

N/A Steps 5.3.3 thru $.3.7 and
go to §.3.8. /L]

$.3.3 If "As Found* values is for
out-of-tolerance or an
improvement in accuracy is
required adjust variable

resistor for input equal to 3
volts for L-2944X. _M__M

o _ , E) i
PC/CP/09 b RO RE ‘. g




o N e, A
FORT CALHOUN STATION =
4% CALIBRATION PROCEDURE™ "\ .

5.3.4 With DMM measure voltage .croiqn ‘

dropping resistor for L-2944X
and record reading.

L-2944X —————— VDC __M‘Q
(.583 616 VDC)

5.3.5 It r..dtng in Step 5.3.4 (»
out-of-tolersnce notif

immediate supervisor oI results

for computer point L-2944X, __M
5.3.6 If rework of L-2944X cannot be

performed in an e itious

manner N/A Step 5.3.7 and go to
't.p 5030.0 M

5.3.7 When rework is completed apply
input values as shown for
L=2944X on Data Sheet 2.
Record computer display values
for each input in the *"As Left"

column, ._.AyEL_JMEZHUD

5.3.8 Disconnect variable resistor
and DMM, verify leads
disconnected during the

performance of this procedure
as identified in Step 5.2.1 ar _ wid _/Msp
re-connected.
5.4 Calibration of LT-2944X Ei(

$.4.1 Isolate LT-2944X.

5.4.2 Connect pressure source to
simulate input values as shown
on Data Sheet 2 for LT-2944X.

5.4.3 Connect DMM to monitor output
values as shown on Data Sheet 3

f6z LT-2944X. Identify any
lifted leads as required.

Wire oL_ZZ;n ¢ A Torminal ¢o_[__
wire O_A#'b O#Tonunal 0_#_ __M_m

22 4 i .‘
p s A S

> T S

g ,bt:' wh 0 = .

FC/CP/03

-

kS
“agm




FORT CALHOUN STATION A
CALIBRATION PROCEDURE -,

S5.4.4 Simulate input values t»
LT-2944X as shown on Data
Sheet 3. Record DMM readings
in "As Found* column of Data
Sheet 3.

A. If an improvement in
accuracy is required and
adjustment is to be made,
N/A stor 5.4.5 and go to
Step 5.4.6, otherwise N/A
this step and go to
Step 5.4.5.

5.4.5 If "As Found® values are within
tolerance as shown on Data
Sheet 3 for LT-2944X record
"As ound* values "As Left*
values in Data Sheet 3, N/A
Step 5.4.6 and go to 5.4.7.

$.4.6 If "As Found*® value is
out-of-tolerance as shown on
Data Sheet 3 for LT-2944X or an
improvement in uecu:acx is
required, adjust LT-2944X to
within tolerance and record
final readings in *As Left®
column of Data Sheet 3 for
LT-2544x.

NOTE: If within tolerances
cannot be obtained durin
calibration, notify iate
supervisor.

5.4.7 Disconnect DMM from LT-2944x
and verify leads disconnected
dn:tng the performance of this

rocelures as identified in
tep 5.4.23.

FC/CP/09

¥
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$.8 Loop Check

9.%.1 Simulate an input value of
43.25"H;0 to LT-2944X and
verify that LIA-«2944X and
L-2944X reads within tolerance

a8 shown below. Record
reading. —-M
LI-2944x 249 % 758(75% to 77%) !K 44/

L-2944X 2047 % 758(73% to 77%)

5.5.2 Disconnect pressure source from
LT-2544X, re-inetall testing
fitting plugs or instrument
tubing as required, fill and
vent transmitter, ensure

equalizer valve is closed and
isolation valve is open. ﬂ 4&@

$:5.) If S.1I. Tank 6C is in service
vot1£¥ that LI-2944X and
L~2944X read within 224 of each
other. If S.I. Tank 6C is not
in service, N/A this step.
Record reeadings.

LI-2944X__~—~ ,)/8 — 4
L=2944X -—%—- . J’@ #

FC/CP/09
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. ANITIALS/DATE
6.0 PROCEDURE COMPLETION

6.1 Notify Shift Supervisor i100p returned

to normal, e Lsli/re
t Supv

6.2 Lead Crafteman assure that &ll witness
blanks are initialed or N/A and dated. a 4,@

upervisor I &
System Engineer/Coordinator (S8igrature)

PC/CP/09 . RE
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FORT CALHOUN STATION T AR
CALIBRATION PROCEDURE " ~ - iydiis
DATA SHEET 1
CP-2044X

Step S.J.1. S . L. 4A S5.1.5

LQ-2944X

i 4gggﬁg;g,->;a;hﬁfﬁﬁi

TOLERANCE (VDC)

AS LEPT (VDC)

(mVAC)

TOLERANCE (mVAC)

(mVAC)

Less than 38 mVAC

_:ﬂl S
AS FOUND
FC/CP/0%

e RO. -




gl

PORT CALHOUN STATION i
CALIBRATION PROCEDURE CASTPAGE 10 OF 1)
DATA SHERT 2
CP- 2944X
Step _5.2.2.5.2.3. 5. 2.4
g{q@ LI-2944X
1 (mA) ([AS POUND (V) TOLERANCE ( A ) AS LEPT(V)
10 0 (=2 to +2)
20 \\i‘\\\\\ 25 (23 to 27)
30 S| %0 (48 to s2)
40 5 (13 to 77)
50 100 to 102)
40 78 (73
30 50 (48 to 52)
20 25 (23 to 27)
10 0 (=2 to +2)
Step _2.3.0. 5.3.2, 5.3.7
L-2944X
r;i’”‘:ﬁfﬁ’ AS FOUND (V) TOLERANCE ( % ) AS LEPT(V)
¢ 0 (=2 to +2) '
20 25 (23 to 27)
30 50 (48 to 52)
40 (713 to 77)
50 100 (9 102)
40 75 (73 to ‘71*\\
30 50 (48 to 52)
20 25 (23 to 27) ‘\\\3#\\\\¥
10 0 (-2 to +2)

FC/CP/09

CP-2944X

ra

oo
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CP-2944x
PAGE 11 or 11

DATA SHEET 3
CP-2944x
Step 5.4.4, 5.4.5, 5. 4.6
LT-2924x
INPUT ("H20) |AS FOUND (mA) TOLERANCE ( mA) AS LEFT (mA)
168.4 Qm 10 ( 9.2 te 10.8) A7
126.3 ﬁ& 20 (19.2 to 20.8) j%g
84.2 2992 30 (29.2 to 30.8) 2952
126.3 /19 .9¢ 20 (19.2 to 20.8) 189
168.4 9% 10 ( 9.2 to 10.8) 9:%_
FC/CP/09 RSB
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Page 4

2. Porgod - Each interva) consists of three periods of 40 months
each.

Rapid Acting Valve

Power operated valves with normal stroke times open or closed, of two
seconds or less.

Normal Plant Operation

The conditions of startup, operation at power, hot standby, and
reactor cooldown, as defined by the plant technical specifications.

Reference Values/Baseline Data

One or more values of test parameters measured or determined when the
equipment is known to be operating acceptably.

Instrument Accuracy

The allowable inaccuracy of an instrument loop based on the square
root of the sum of the squeres of the inaccuracies of each instrument
or component in the loop.

Instrument Loop

Two or more instruments or components workirg together to provide a
single output Se.q.. a vibration probe and its associated signa)
conditioning and readout devices).

Routine Seivicing/Maintenance

The performance of planned, preventive maintenance (e.g., replacing or
adjusting valves, adjusting packing, adding packing rings, fiushing
the cooling system or mechanical seal maintenance or replacement,

etc,) which does not require disassembly of the pump or valve or
replacement of parts.

Valve Position Indication (VPI) Verification

Valves with remote position indicators shall be observed locally in
order to verify that the valve operation is accurately indicated.
Where practical, the local observations should be supplemented by
other indications, such as use of flowmeter or other suitable
instrumentation to verify obturator position, These observations need
not be concurrent. Where local observation is not possible, other
indication shail be used for verification of valve position/operation
e.g. for solenoid valves, use voltage/contact moasuromonﬁ;}. At
ort Calhoun Station the VP verification is performed independent of
the valve stroke time measurement and has a "once every two years"
performance frequency.
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3.0 SELECTION CRITERTA FOR COMPONENTS TU BE TESTED
A. Valves (including actuating and position indicating systems)

Selected active or passive Class 1, 2 or 3 valves are ones
which are required to perform a specific function in:

a. Shutiing down reactor to the Cold Shutdown

condition,
b. Maintaining reactor in a Cold Shutdown condition,
€. Mitigating the consequences of an accident.
B. Safety/Pressure Relief Devices (as defined by Article 2000

ASME Section 111 Subarticles NB, NC and ND)

1. Relief valves are tested in accordance with ANSI/ASME
PTC 25.3-1976 Setpoint Test portion only.

2. Safety or relief valves that are selected for testing
under ASME XI are ones which protect systems or portions
of systems which parform a required function in:

a. Shutting down reactor to the Cold Shutdown
condition.

b. Maintaining reactor in a Cold Shutdown condition.
G Mitigating the consequences of an accident.
3. Do not test relief valves that protect a safety related

component or safety related system when not required to
opurate during an accident condition.

4, Do not test valves that provide a thermal relief
function.
L. Pumps (Positive Displacement and Centrifugal)

Selected centrifugal and positive displacement pumps are ones
grovided with an emergency power source, which are required
n:

a. Shutting down reactor to the Cold Shutdown
condition.

b. Maintaining reactor in a Cold Shutdown condition.
. Mitigating the consequences of an accident.
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NOTES:

2

—

wun

Data is evaluated within 96 hours of the completion of the test.

Class 1, Class 2, ten-vear hydros are not performed (reference ASME
Code Case N-498).

The Fort Calhoun Station design basis definition of a safe shutdown
condition is "Hot Shutdown".

The Fort Calhoun Station only uses the "setpoint testing" section of
Code for relief valve testing criteria and does not commit to the
rgquirements for supervising relief valve testing as stated in PTC
25.3 Code.

Components added to the ISI Program Plan as a result of plant/system
modifications, engineering changes or re-evalualion of component
eligibility requirements are considered operable based on interim
acceptance criteria (established by construction, preservice, post
maintenance, or preoperational tests), wuntil a trend can be
established,

Corrective actions as defined in the [SI Program Plan can be one or
more of the following:

a Check calibration and/or recalibrate instrument, then perform
retest of component.

b. Repair or replace component, then perform acceptable retest.

8 Engineering analysis to prove that component is capahle of

performing its design function.

In determining selection of components to be include in the ISI
Program, Fort Calhoun Station does not consider passive failures of
pipln? seismically %yalifned per the USAR and not included
specifically in the safety analyses contained in the USAR,




