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TOLEDO
EDISON

LOWELL E. ROE
Docket No. 50-346 Jice President

Fec/iites Deveiooment
4181 259-5242

License No. NPF-3
Juaxe 2, 1978

Serial No. 440

Director of Nuclear Reactor Regulation
Attention: Mr. John F. Stolz, Chief
Light Water Reactors Branch No, 1
Division of Project Management
United States Nuclear Regulatory Commission

Washington, D.C. 20555

Dear Mr. Stolz:

We are supplying revised Pages 1, 5, 10, 13, 14, and 15 for attachment 1
of our letter to you dated May 26, 1978 (Serial No. 436). The revicions
produce a small increase in the reactor coolant flow rate that is calcu-
lated from the heat balance, but have no significant effect on the flow

rate uncertainty calculation.

Yours very truly,

Vet Ztee

Enclosures

db d/2

THE TOLEDO EDISON COMPANY EDISCN PLAZA 300 MADISON AVENUE TOLEDO, OMI0 43652
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DETERMINATION OF TOTAL RC FLOWRATE AND
ITS ACCURACY FOR DAVIS-BESSE 1 AT 100%
POWER LEVEL

INTRODUCTION

In a B&W nuclear power plant, Gentile flowmeters are used to measure Loop 1
and 2 reactor coolant flowrates. These primary loop flowmeters are not
calibrated prior to installation. Loop 1 and 2 feedwater flowrates are
measured with calibrated flow meters and B&W utilizes a plant heat balance
to set the calibration of the primary loop flowmeters.

An error analysis on the equations used to determine the total reactor core
flowrate (Loop 1 plus Looo 2) has revealed that the errors in reactor coolant
temperatur:s and feedwater flowmeter differential pressure are the most significant
terms in calculating accurate values of total reactor core flowrate

SUMMARY

- 13.5% times the |
The calculated RC flowrate for Davis-Besse 1 at 100% power is 1

design flowrate of 352,000 gpm. The accuracy is £2.2%. This was determined with

RC temperature instrument string errors equal to £0.79F and feedwater flowmeter

4P errors equal te Z1.25%7 and steam temperature errors equal to ¥4,2F. |

Keactor coolant system temperatures are measured with + 1/4% accurzle pre-
calibrated RTD's over a range of 520 to 620F, Similarly, the Bailey Meter
Company differential pressure transmitters are calibrated to + 1/2% at time
of installation. The two feedwater flowmeters are calibrated to *+ 1/2% prior
to installation, .o

For normal everyday conditions in the instrumentation area of the plant, B&W

has determined the accuracy of all input measurements used in this error
analysis. (Refer to page 4.) :
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COMPARISON OF HOT LEG TEMPERATURES (ru)

FOR DAVIS-BESSE 1 AT 100%Z POWER ON

Average TB = 604.88°F during 35 minutes ‘

|
APRIL 5, 1978
|
|
LOOP 1 LOOP 1
TIME 1719 (°F) 1720 (°F)
|
14:39 605.6 605.8
14:44 606.0 606.1
14:50 606.0 606.2
14:54 605.9 606.1
14:59 605.6 606.1
15:04 605.8 606.1 3
15:09 605.9 605.9
15:14 605.9 606.1
\
Midpoint 605.8 606.0
Span 0.2 0.2
Average Ty = 605.3°F during 35 minutes |
| |
LOOP 2 LOOP 2
TIME 1729 (°F) 1728 (°F) i
i
14:39 604.9 604.3 ;
14:44 605.3 604.8 |
14:50 605.4 604.9 ,
14:54 : 605.1 604.4 a
14:59 605.1 604.6 |
15:04 605.1 604 .4
15:09 605.0 604.6 .
15:14 $05.2 604.7 i
Midpoint 605.15 604.6 ‘
Span £0.25 *0.3

-5 = Revised 6,1/78




-

PRIMARY SIDE ENTHALPY CALCULATION:
NOMENCLATURE
Hy = Reactor Coolant hot leg enthalpy

C = Reactor Coolant cold leg enthalpy

o}
w
£

Enthalpy of steam at steam generator outlet

rq
L}

Enthalpy of feedwater to the steam generator

(>
-
L]

Change in enthalpy, an added subscript: 'pri' or
primary and secondary loops respectively.

LOOP 1:

Hy 2 605.9°F and 2159 psia = 622.26 Btu/lb

He @ 558.7°r and 2220 psia = 558.14 Btu/lb

AH i = 64.12 Bru/ld

LOOP 2:

4 @ 604.9°F and 2159 psia = 620.79 Btu/lb

He @ 558.99F and 2220 psia = 558.39 Btu/lb
aH pri = 62.40 Btu/lb

SCCONDARY SIDE ENTHALPY CALCULATION:

LOOP 1:

Hg @ 595.5°F and 920 psia = 1254.63 Btu/lb
He @ 460°F an 958 psia = 441.73 Btu/lb
8Hsec = 812.90 Bru/lb

LOoP 2:

Hg @ 596.5°F and 897 psia = 1258.03 Btu/lb
Hr @ 460°F and 972 psia = 441.74 Btu/lb

AH oo = 816.29 Btu/lb

- 10 =

'

sec' implies the

Revised 5/1/78




o
i NRU (AHOPRIMARY =(WF AHsec )LOOP‘\ - A e

6
- 7H'7€X!0 Bha
and Wyer (B gemraney = (VF BHsee )pupa ~ g B

SO\V‘“& fr Wieed and Wge2
(WF AHS«.)LM, ~- 37-38 xao Bt [h

Weet
(&H, )PRIMARY

Cwmd .

Weer = Wp MMsec )icopy = 37738 X107 Biufin
(AHz)PQIMARy

Hom Paﬁ& 10

(MH)pr, = 6412 Boulb

B )per = 6240 B | 1b

(MHeec Jpop | = 812730 Bx\lb

(AHsec)wop 5 = 8l6n3 |l

S s b b Xhe aboul Ualuwy amd motuia el
Weioopy = 5812 X108 1o|hr

Weopz = 5°785 x10® 1ol hw

13

Revised 6/1/78




Wrey = (5:812%10°)§12-90 ) — 3738 xi0® Bt |hn
(64-12) |
= 7310 XI10° b b |

Wrea v, 15'785xuo€)(8!6~39) ~ 3738 x(0° Bl |hn
(6-2‘4-0)

75:08 x(0¢ |b[hr

Jetal Re ty“""’"‘xt:NRCT = WeeitWeea
= (4818 x0 lo| v |

Jhe teGl RE . ali. e br Caleidated
AR oren, g oy

@)
Fragos X Teaud Aag

f)cwtma = 4626 LJ.,\EQ AL SS8§/ 8 'F amd
2220 Psfcx

Wrer (gpm) = 3,994 x10” gpo~ |

Hro dw.a"\‘ G(WDMJ(O{ Rﬁﬁw:‘lx&%oooj%

= 3%2, Oooa‘)—rﬂ«
: : . 3.994x10°
kar/e, At datcs Ib dwuaw U«;whn. Q ; 5.5.2_7“05'
| " |\3-5./.

T TV Revised 6/1/78



ERROR ANALYSIS OF CALCULATED RC FLOWRATE

The basic equation for Loop 1 or 2 RC flowrate is:

- .
[ ‘{pqgji- q = 74.76 x 10° Btu/hr
pumps rad. losses .

If one assumes an extreme case of a 107 ergor in C, then C would be equal to
8.2236 x 107 Btu/hr rather than 74.76 x 10° Btu/hr.

Then total RC Flowrate would become:

= 5. 6 , _ 6
Wee S SllejoSlQ‘ SO0 -~ W1,12X%10 w"";']a.oqx!o(’
6Y-td b ey |
Weea = :'7357('06){_‘316'29—‘#1‘\ZMOGBD&M«‘ o
62°40 =1502X o
M";VYQ

ZQ&L R(! b.Qr«))LaQ :‘L{b '53(!06 Lb'»‘v'f Amd. Tha

Change in total RC flowrate is 0.08%.

For this small change we shall assume C is a constant and is 74.76 x 10% 3tu/hr.
If it 1is in error, its influence on the final value is insignificant.

The small corrections to the H, values (as given on revised p.l10) were not

made in the error analysis on subsequent pages, because the corrections have
a negligible effect on the error calculations.
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