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~ SUMMARY

A therma1ianélysis was performed on a LOFT DTT for a nuc]éar LOCE.
Thermal gradients'through the DTT shroud and turbine body, and temperature
differences between body and shroud were calculated. This was done to de-
termine the possible need for additional stress analyses of the DTT shroud
to bodj welds based on thermal loads for a nuclear LCCE.

The DTT geometry analyzed is kepresentative of DTT's‘specified in
drawings 204500 Rev (M) and 207726 Rev (A). DTT's specified in drawiné
204645 Rev -(L) include a 0.600 inch by 2.25 inch rectangular mounting arm.
This arm was not included in the analysis. ‘It is felt, however, that tﬁg
arm would not have a significant impact on the thermé] analysis, and that
this study is also valid for these DTT's specified in drawing 204645 Rev (L).
Results of the therﬁé] analysis are tabulated below.

DTT Location Maﬁ. Difference Between Shroud

: and .Average Body Temperature (°F)
Intact Loop Cold Leg (PC-1) . 220
Intact Loop Hot Leg (PC-2) 132
Steam Generator Qutlet (PC-3) : 133
Reactor Vessel Upper Plenum - 131
Reactor Vessel Downcomer | 121
Broken Loop Cold Leg (BL-1) ' 126
Broken Loop Hot Leg (BL-2) 128

The fluid Toads on the DTT's located in the reactor vessel downcomers

were also analyzed. Loads were based on velocity -and momentum flux data

for the nonnuclear LOCE test seriés L1-1 through L1-4 and are assumed to act

on the frontal area of the DTT shroud and screen. Fluid loads for both non-

nuclear and nuclear LOCE's should be essentially the same.
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Hydraulic loads on the downcomer DTT'S are substantially less than
thosé previously calculated in Réfgyence (2): These previous load célcur
lations were based on velocity data from L1-1 and L1-2 data reports re-
leased in April and Ju]y of 1976 (Reference (8) and (9), respectively) which
were in error. 'Célculations in this report.are based on corretted dafa

found in References (4) and (5). Results are tabulated below.

- Test Downcomer ' Load (LBf)
' . : Steady State . Blowdown
Nominal Worst Nominal Worst

L1-1 1 1.2 2.9 1.6 3.7
2 2.3 5.2
L1-2 ] 0.5 0.5
2 0.5 0.8
L1-3 1 0.7 1.9
2 Cc.7 1.9
L1-3A 1 0.7 1.9
2 0.6 1.8

L1-4 1 . . 11.5 22.
2. 1.2 2.9 4. 8.4

ii
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1.0 INTRODUCTION

In response to recommendationslmade in Reference (1), a thermal anal-
ysis of a LOFT DTT based on an anticipated coolant temperature profile for
a nuclear LOCE was performed, and fluid loads experienced by the LOFT DTT's
locatéd in the reactor vessel downcomer were estimated.

A previous'analysis has been done for other DTT's wifhin the LOFT sys-
tem in support of weiaufédﬁ?FéﬁEﬁt'éﬁiéﬁﬁéi16ns'in attaching the turbine
shroud to the DTT body, Reference (2) and (3). These are included in .
Appendix C for convencience. However, temperature conditions during a
nuclear LOCE were not considered, nor was an analysis of the fluid loads
on tHe reactor vessel downcomer DTT's. The current analysis is intended

to cover these obvious omissions of the previous analyses.

2.0 ANALYSIS
The analysis for this report consists of two parts:
(1) Calculation of fluid loads on the reactor vessel downcomer DTT's,
(2) Calculation of thermal gradients ahd the temperature difference be-
tween LOFT DTT body and turbine shroud during a nuclear LOCE.

2.1 Fluid Loads Analysis

Fluid loads calculations were based on past analysis methods, Refer-

ence (2). For blowdown, a maximum fluid density of 60 1bm/ft3

was measured
during ECC-injection in the cold leg Toops for the L1-1 test. This density
was used in conjunction with the velocity peaks for all tests, L1-1 through
L1-4. The resulting calculated loads are conservative since fluid in the

downcomer during these Ve]ocity peaks may be a two-phase mixture of steam

and water with densities substantially less than the 60.1brﬁ/ft3 used.
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At steady state prior to blowdown, high speed pump tests generate higher

loads in some cases. The fluid density used to calculate these loads was

6

47 lbm/ft3 at a flow rate of 3.9x10 Ibm/hr. Steady state loop operating

‘conditions are well defined and allow an accurate assumption of f]uid‘den-

sity.

The substantially higher loads calculated in Reference (2) were based

on ve]oéity data from L1-1 and L1-2 data reports released in April and July

of 1976 (References (8) and (9), respectively). These documents were in
error and have been corrected and released in January 1977 (Reference (4)

for L1-1 and Reference (5) for L1-2). Fluid velocities in the corrected

" documents and used in this analysis were substantially less than previously

indicated.

Load calculations for the L1-4 test are baﬁed on RELAP4 ve1ocity pre-
dictions(G). It should be mentioned that for L1-1 test RELAP4 predictions
were in excess of meaéured velocities by as much as a factor of two. This
may also be true for L1-4. Even if RELAP4 predictions for L1=4- are close,
resulting loads based on thése predictions are still one-half those calcu-
lated in Reference (2) for a Type A DTT, used in Soth the core simulator
and the downcomers.

2.2 Thermal Analysis

A thermal analysis similar to the method of Reference (3) was used.
The two-dimensional finite element code for p]ané and axisymmetric geome-
tries, COUPLE MODZ.in lieu of COUPLE II, was used to calculate the tran-
sient temperature history of the body and shroud. Initially a fluid tem-
perature profile in accordance with ANC Specification No. MS-201, Rev. 7 .

for the hot leg nozzle was used. This subjected the DTT to a severe
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thermal gradient during ECC injection where the fluid temperature was
brought from 615°F to 70°F in 10 seconds. This was judged to be un-
reasonably severe.- Fluid temperature profiles based on RELAP4 predic-'
tions of the L2—4'nuc]ear test is believed to Qenerate the largest tem-
perature gradienfsl A variable film coefficient as given in Reference
(7) was not used. The constant 400 Btu/hr-ft2—°F previously used in
Reference (3) was considered the better choice since SEMISCALE data
demonstrated considerable uncertainty in heat transfer cbefficien;.(]o)
Moreover the heat transfer coefficient in Reference (7) represents specifi-
cation limits. Using the 400 Btu/hr-ft2-°F subjects the DTT to somewhat
higher thermal gradients, and designs to those stresses would then be well

within specification. Average temperatures were calculated as they were in

Reference (3) with temperatures at interior points being volume weighted.

3.0 RESULTS AND RECOMMENDATIONS

| Fluid loads for the various nonnuclear tests (L1-1 through L1-4) are
tabulated in Table I. Largesf loads are for the L1-4 RELAP4 predictions.
Assuming RELAP4 prédictions to be close to aetua] obsefvéfion, predicted
loads are on the order of one-half those calculated in Reference (2).for
the Type A DTT aha]yzgd. A]though it was located in the core simu1ator;
the same type of DTT is located in the reactor vessel downcomers. Shou1d
the shroud to body welds for both Type A DTT's be designed for the loads
calculated in Reference (2), no significant design changes based on f]ufd
loads would be anticipated. Should the Wélds be sized otherwise, a stress
analysis may be advisable. |

Figures (1) through (16) illustrate the temperature profiles and

average body and shroud temperature differences during a nuclear LOCE.
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Figures (1) and (2) show the calculated temperature profiles and differ-
ences for a DTT body and shroud during a nuclear LOCE in accordance with
ANC Specification No. MS-201, Rev. 7.(7) Although this fluid temperature

profile was considered too severe, it is included here for comparison

purposes. The remaining figures show the calculated temperature profiles

and differences for the various DTT's located throughout the LOFT system.
during a nuclear LOCE as predicted by RELAP4 for the L2-4 test. The fluid.
temperature profi]e for the L2-4 test was used since it was considered the
most severe of the L2 test series. |

The maximum temperature difference between DTT body and shroud during
the L2-4 test is approximately 220°F as illustrated in Figure (4). This
is abouf 20°F Tless fhan the calculated maximum difference for the non- -
nuclear LOCE of Reference (3). This apparent anomaly is a result of the
time scale adjustment in Reference (3) to simulate a larger break thgn
actually specified in the L1-1 test, hence a more severe thermal gradient

was simulated at the PC-1 location.



TABLE 1

Measured Maximum Velocities, Momentum Fluxes For Downcomer DTT's From Nonnuclear Tests L1-1, L1-2, L1-3,
“1-4 (RELAP4 Prediction) and Estimated Loads Based on Nominal and Expected Max. Drag Coefficients

Max. Vel.  Max. Mom. Flux Load (1bf)
Down- Recorded Recorded ,, Steady-State . Blowdown ~
Test comer (ft/sec) (1bn/ft-sec”) Nominal Worst = Nominal Worst ’ “Remarks
L1-1 1 15. 7000 1.2 2.9 1.6 3.7 100% Break of Cold Leg, ECC injection
2 18.2 11000 2.3 5.2 in cold leg, Max. density 60 1bm/ft3
L1-2 1 Not 4000* 0.5 0.8 100% Break of hot leg, ECC injection in
2 Listed 4200* 0.5 0.8 cold Teg, Max. density 47 1bm/ft3, Max.
Mom. Flux used.
L1-3 1 10. 4900 .7 1. . 200% Break of cold leg, No ECC injection,
2 10. 4900 .7 1.9 Max. density 47 1bm/ft3, but 60 1bm/ft3
used for Blowdown.
L1-3A 1 10. 4700 0.7 1.9 200% Break of cold leg, ECC injection in
2 9.6 4600 0.6 1.8 RV LWR plenum, Max. density 47 1mb/ft3,
' } but 60 1bm/ft3 used for Blowdown.
L1-4 1 40, 7** 45700** 1.2 2.9 11.5 22. - 200% Break of cold teg, ECC injection in
2 24, ** 32900** 4. 8.4 cold leg, Max. density 47 1bm/ft3, but

60 1bm/ft3 used for Blowdown.

* Hot Wall delay data not considered since similar experiments (Hot wall delay) will not be repeated.

** Latest data available based on REALP4 prediction.

"t 79 THTEIY
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APPENDIX A
Figure A-1 - Schematic of LOFT Dreg Disk Turbine
Flowmeter (DTT) Body and Shroud

Figure A-2 - COUPLE MOD2 Model of Drag Disk
Turbine Flowmeter (DTT) Body and Shroud

COUPLE MOD2 Input, Node and Element Listing,
and Heat Conduction Solution at 0.0, 1.0, and

11.5 Secands.
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cor X2.85 ft/sec , Reach” vesscj 1055 -of - FLuid

Test Qemior/ ANC SPEc No. Ms- 201 Re\,?(iune,zl 1972)

F = (2.5)(0)(17:65) (2179 ) - By
wWoRs - -
+ (194) (64 4) T %’“f

For /;r/x spéfc/ pump fests  He Flow rate is J 9X/0 /6m/{r
amof 44€E /ewszé f—- 97 Vo, [£4° A/”W”f] He cross-sectiom

area of e ol comors the yebeihs am be calcalatedo .
. ’ 7 |

B

87 -

LTR141
L= Tast : . see J.R, Chm’)/)f-(/ Expevimgnd  Dofey Re oor+ for LOFT /\)anvmcl«ow‘
3 | Test L), TREC-NUREG =j025°( Sany. r»rﬁ) ;
. , |
Doc\mcomc./'#j (FE-IsT—/) E
l
- Blowdewn ]
Nom‘;"M,[j._(.a.S (%4 CO = 28 . ’
velocily W= 5 ffsec TREE - NUREG 1925 | Fi6 9 | |
densiy — p= 60 /b, /F7 F16.18 |
. ‘ | |
Gotal area  B= .712¢ 1a° GOt ~Y- 16 (Juwi 9, 1976 ) '
|
load = F *° C;),o;o"zﬂ ‘ \ Eot+-- 76
. ) . . i
am © (18)Ce0 Y (15 fitfpec) Coimr ) !
D e J ) . - . - ’/
1¢¢f _I_'l__ - -.{ Ty e € -
(1t 22 (Y (32.2 Loy 1Y o )
\.Bl?f?f_.fa_sa&_, G z.5 "
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( Less- of- Coclent Experiments Usme A Gore Smmlq o/‘)

TREC ~ANURCR -/214 (Cpov. 1976).

e A = (39 Xzo(’/bnﬂ/hn)(lhn/maoo 5e<‘>. | - /5 £4/5¢€¢
(47 14, /422 ) (1:527 F+7) |

Nomia/ cast.

F= ¢r5)¢C 77--@—&")(/5 -"—) (-4 aD) - o .23 [6)

nom) ’ér3 .
1] ‘C* Y . .
Cred o m B , :
> ( /- Il% stev > {

Worstease
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/ o
) -
I Moprsd

’ ot o 2
sl 4 demsity varatim of T 6 L [EF  ref GoTT-4- 7C

|5 +2.%¥5 = [2.85 [+/5¢c

£ = (2.5)(176)(17.55) (7/7&/) - 2.9 b
ware: 199 (6°1.40) ‘

Dowwnpearre v /1'2 (FE-257T~| ) ' : : i

B Jow ot
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APPENDIX C

PREVIOUS ANALYSES

(1) R. C. Gottula and R. G. Rahl letter to L. J.
Ybarrondo; Gott-4-76 "LOFT Drag Disc Turbine
Meter Shroud Welds" (June 9, 1976).

(2) K. H. Hedquist letter to R. L. Crumley; KAH-
1-77, "Thermal Analysis of LOFT DTT at Loca-
“tion PC-1 and BL-1 of L1-1 Test" (March 7, 1977).

(3) L2-4 RELAP4 Fluid Temperature Profile Predictions
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ROBE Nerojet Nuclear Ccmpang
ﬁhegmh‘pphsy- 4

; §?g§g Interoffice Correspondence
Yar”

June 9, 1976

l.. J. Ybarrondo
CSC-TSB

LOFT DRAG DISC TURBINE METER SHROUD HELDS.— Gott-4-76 -

As a result of the failure of the LOFT PC-3 drag disc turbine (DDT) flow-
meter shroud, calculations have been made to determine the weld area required
on the shrouds of the other DDT flowmeters to prevent another similar
occurance. The maximum fluid forces on the flowmeters in the blowdown pipe,
operating loop, and core simulator locations have been estimated, at their
respective locations, for hoth best estimate (nominal) and worst case con-
ditions during steady state, blowdown, or ECC injection conditions. The
stresses in the shroud welds have been calculated on each flowmeter for

the following conditions: 1) present condition taking credit only for the
estimated good weld area, 2) best fix assuming all good edge remaining on
the flowmeter body can be welded, and 3) proposed new weld design. The
following table summarizes the safety factors for each flowmeter and each
condition.

It can be seen that the PC-2 flowmeter is the only one with adequate welds
and can be reinstalled into the loop with no rework. Also, PC-1 and BL-2
cannot be repaired without removing the shroud and rewelding. Flowmeter
BL-1 can be fixed by additional welding (.035 inch throat thickness new
veld, total length 1.73 inch outboard side and 1.46 inch inboard side)
without removing the shroud.

The proposed new weld design shcuy< -be satisfactory for the core simulator
and BL-2 flowmeters. The safety factors listed for the PC-1 flowmeter are
based on loads estimated at the PC-3 location. However, the loads. on the
PC-1 flowmeter should be between those estimated at the PC-3 and PC-2 loca-
tions. Therefore, the proposed ncw weid design should be satisfactory for
the PC-1 flowmeter, particularly in view of the fact that the proposed weld
design provides more weld area than presently exists on the PC-1 shroud, and
that the PC-1 flowmeler has remained intact during the L1-1 and L1-2 blow-
downs.

For the DDT flowmeter at location PC-3, the highest forces on the shroud
should occur during normal operation at the highest pump speed. The flow

at PC-3 will be highly turbulent and swirling effects caused by the 90° bhend
at the steam generator outlet will probahly not be damped out at the PC-3
location. The actual flow pattern at the PC-3 location is unknown. Also,
vibration forces caused by turbulence cannot be defined.
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Before the failure of the PC-3 meter, two meters had been installed in the
PC-3 location. During steady state operation, both of these meters measured
a velocity about half that measured at PC-1 and PC-2. This indicates that

a large amount of crossflow was occuring at the PC-3 meter preventing a good
velocity measurement by this instrument. Also, crossflow on the PC-3 shroud
will result in a much higher fluid force than flow parallel to the shroud
would give. Due to the uncertainty in determining the maximum fluid and
vibration forces on the PC=3 flowmeter, there is still a significant risk
that the PC-3 flowmeter may not stay intact for extendea operation. Also,
since there are good indications that the PC-3 flowmeter is in a poor loca-
tion to obtain a good flow measurement, it is strongly recommended that the
PC-3 flowmeter not be installed in the LOFT primary coolant system for
either steady.state or blowdown operation.

Recommendations

CS: Attach shroud with new procedure calling for 3.5 inch weld of .035 inch
minimum thickness.

PC-1: Attach shroud with new procedure or install PC-3 instrumént here with
added weld (minimum 1.29 inch outboard and 1.46 inch inboard).

PC-2: OK as is.
PC-3: Omit instrument at this location or use full length welds on shroud.

BL-1: Add weld to present shroud (minimum length of new weld 1.73 inch
outboard and 1.46 inch inboard).

BL-2: Attach shroud with new procedure calling for 3.5 inch weld of .035 inch
minimum thickness.

The assumptions and calculations for this analysis are shown in the attach-
ment. Best estimate and worst case values used for various factors in the
analysis are given in the attachment.

R. C. Gottula
Thermal Analysis Branch
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SUMMARY COF SAFETY FACTORS FOR SHPOUD WELDS

LOADS (1bs) | AREA REQ'D PRESENT BEST FIX** NEW DESIGN
LOCAT IO -
nominal} Worst § Kominal Horst.%S.F.N S.Fuy §S-Fuy (Lyw)* ] S-F.y (LNN)* S.F.y|S.Foy
cs-1 21.1 5 416§ .0070 | 0221} - - - - 17.5| 4.7
PC-1#+%  § 152.8 | 254.7§ L0508 | 13558 O | 0 { .6( 0, 2 9,) 2.4| .8
PC-2 12.8°1 7 25.0) .0043 | .0133¢ 10.1 | 3.4% - - 28.5| 7.9
- | ' 1.31 1.29
PC-3 152.8 | 254.7 § 0508 | 13554 .14 | .05 2.2(;720) | -7(}gg) 2.4| .8
BL-1 69.8 | 137.4§ 0232 | o731 .4 | a1 | 5.4 1573 5.3] 1.4
o . . . .; . . M. ].46 . ].46 . .
g
BL-2 69.8 | 137.4 { .0232 | 07314 1.6 | .04 1.7(°7) 5070 5.3| 1.4
Consider | 12.8 | 25.0 .0083 | .0133§ 1.6 | 0.5 | 24.9(}" 31 |7.2(;°5) -
PC-3 Instr . ) T
in PC-2
 Location

***These loads are thought to be between PC-2 and PC-3 load va1qes.

**Best Fix assumes good edges welded as indicated by Lyy

outboard add. weld

* ength of additional new weld (1nboard add. weld

) (inches)

¢ abed

9/61 ‘6 dunp

9[—17'-'3,109'."

&.—]

T,

opuoddeqp

29 Th1dll



/ g:n441 67 -
Attachment ®#o-a = a -

.- Gott-4-76

CALCULATIONS FOR LOFT DRAG DISC
TURBINE METER SHROHN WELDS



I.
IT.
ITI.
V.
V.

VI.
VII.

LTR141 67 -
- Attachment to
Gott-4-76

. COHTENTS

Summary Table of Safety Factors

Basic Assuhbtions and Definitions Used in This Analysis
Fluid Loads on DDT Shroud |

Parallel Fiow Frontal Area Calculations

"New Design" (3.5 inch total weld length x .035 inch thickness)
Evaluation

Present Acceptability Evaluation

Shaft Cover and Front Cover Piece Welds
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EpRLES CAUSED BY TuRSuLe~ntt CAwwoT BL DPEFIVED,
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ABOUT MALF THAT MEHSURED AT PC-1 AvD PC-Z,

THIS INDILATES THRT A LARGE AMPudT oF
CROSSFLOW wWAS  O0CCULING AT 7HE Pl -3 METER

PLREVENTING A Gosn VELPC]TY MEASkREMENT B

TS  INSTRUAMEYT ALSO, cApSSFLOW oA THE
ooz SHRoun  wiLL RESWLT v A MutH HIGHER
FLUID FoReE THAON FLOW PARALLEL TP THE
SHReed woultDd GI/IVE. SINCE VIRRATIoA,  FOPLES

INCLUDING  THOSE CAUSED By THE PRIMARY PumPs

CANpT BE PEFINED ) THE FLuId  Forcl on. THE
PL -3 SHROUD witk " BE LtALLHLATED /91'5;//4{&6

/oo oy CROSSFLOW AT 52,4 Fr/sec.

e~ e 2 )

7

ATRI4L G2 |

|
i

|
i
I




- 2 AN 4

B A A LTRL4L 67 .
' AStyME ! NomiwAl Cp =1.5 ,  WPRST 2ase Cp = 2.5
l (R0SS Flow FoowThal AREH = (LENY.88) =7, 32 R
- i
c | _ (08D (49)( 43.2)%( 7, 32)
Memivgy [/W/)( 69.4) = 5.8 16F
, ,
: /—: (2 ‘)/#7) (52,//) (7.,.
L Wopsy e -
Y ¥Y: (/u//) (4%//) = AS5Y, 7 LbF

THIS Fodtk SHPWLD BE USED TO DETERMINE THE
\ REQuinfr WELD AREH oN THE SHRIUDS FPR THE
| Flow METERS AT THE PC-3 tocAhHTIoN, "

PUE To THE UNCERTAINTY N DETERMING THE
MAXIMUuA - FLHID  AND  VIBXATIPN FIRCES oi/ THE -
PC-3 Flow METER y THERE 1S STILL A4 -
SIBNIFICANT RISk rwsT THE PC-3 FLow METEP
MAY HNOoT STAY INTAHLT FoR EXTEXDED OPERATIPN.
ALSO | SINCE THERE ARE Geood I E) A TIONS
THAT THE Pl~3 FLow METER 1S WV A2 Posg
LocHTIcw To 08TRIA A 0Bpood FLow MEASHREMEXT,

)T 1S Sﬁ\’f?/fc?ly/VECDMMENDED‘ THAT THE PC-2

FLOW METER WNOT BE INSTALLED /N THE LoFT
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to R. L. Crumley

wm K. A. Hedquist KQ-IJaQrSA/

subject THERMAL ANALYSIS OF LOFT DTT AT LOCATION PC-land BL-1
OF L1-1 TEST  KAH-1-77 T -

References:
a) "LOFT Piping Drag-Disk, Turbine Flow Meter Assembly",
ANC Drawing 204645, Rev. L, May 22, 1972.

b) Personal Communication, J. S. Martinell to K. A. Hedquist
) February 9, 1977.

c¢) J. S. Martinell letter to R. L. Crumley; JSM-2-77, "Evaluation
of LOFT Piping Type DTT Shroud and Cover Welds", February 10, 1977..

d) R. L. Moore, COUPLE II - A Two Dimensional or Axisymmetric

" Finite Element Steady-State and Transient Heat Conducton
Code With Inverse Capabilities and Dynamic Dimensioning for
Use on an IBM 360/75 Computer, {To be published),

e) S. A. Naff, Quick Look Report, LOFT Loss of Coolant
Experiment L1-1, March 11, 1976. -

f) Personal Communication, J. K. Jacoby to N. E. Pace,
February 2, 1977.

g) R. T. French, An Evaluation of Piping Heat Transfer,
Piping Flow Regimes and Steam Generator Heat Transfer for
the Semiscale Mod-1 Isothermal Tests, ANCR~1229, August 1975.

This letter is to document the thermal transient analyses of the LOFT
piping type DTT's as defined in References (a) and (b) which were
done in support of the stress analysis as reported in Reference (c).

A horizontal cut through the DTT body and shroud was taken and a

two dimensional symmetric finite element model was made ( see Fig.

1 and 2). The small covers and extensions that protrude from the

main body of’ the DTT were neglected in the computer modei. They were
taken into account by assuming the DTT body solid whereas it actually
has small voids within. The model was used in the COUPLE II Code
(Reference (d)) to obtain transient temperature histories throughout
the body and shroud. Several computer runs were made using the fluid
temperature histories at the PC-1 and BL-1 location from the LOFT

L1-1 test (Reference (e)). The PC-1 location is the intact loop

C -2«
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Page 2

R. L. Crumley
March 7, 1977.
KAH-1-77

cold leg vessel inlet and BL-1 is the broken loop cold leg vessel
exit. The time scale of these temperature histories was modified

LTR141 67 .

by a factor of .73 to represent a larger break area ( ‘Reference (f)).

Since the heat transfer coefficients are difficult to obtain for the
varied locations and sgrfaces of the DTT turbine meter, a lower
limit of 400 Btu/hr ft* OF was used as a constant value during the
LOCE transient for both locations (PGl and BL-1). Figure 3, taken
from Reference (g), shows the measured piping heat transfer coef-
ficient at the intact loop cold leg vessel inlet from the Semiscale
test that corresponds to the LOFT L1-1 test. By using this lower
limit, a slightly conservative estimate of the .temperatures within
the DTT body will result.

The stress analysis calculations required the difference between the
shroud and the average body temperature. Temperatures at interior
points within the DTT body and. shroud were volume weighted to obtain
an average temperature. Figures 4 and 6a show the fluid, average
shroud, and average body temperatures for locations PC-1 and BL-1,
respectively. The maximum difference between the average body and
shroud temperature was 2400F for location PC-1 and 750F for location
BC-1. Figures 5 and 6b show the average body and shroud temperature
difference throughout the transient. Lower temperature differences
may be obtained by using higher film coefficients at times during
the transient, but because of the uncertainty of calculating these
coefficients, the conservative lower 1imit as shown in Figure 3 will

result in a maximum bound for the shroud and body temperature difference.

KAH-prk

‘cc: R. D. Wesley* R. C. Guenzler*
K. B. wilsogf - G. B. Shull*
N. E. Paces” %%, H. A. Rau*
W. C. (ettenaCkerW‘K L. P. Leach*
J. S. Martinell J. R. Karvinen*
J. K. Jacoby* T. L. Kinnaman
S. A. Naff .
K. A. Hedquist (2)
J. L. Liebenthal¥*
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Attachment
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Page 1 of 10

THIS ATTACHMENT CONTAINS:

1. Method of Calculating the Average Body Temperature
for the LOFT DTT

2. Input Echos of Data Used for Runs* 04 and 05, Locations
PC-1 and BL-1 ' '

3. Listing of Model Nodes and Elements

* Note Runs Ol thru 03 used higher film coefficients that
were not included as part of the report.
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