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LOFT SLOWDOWN LOOP PIPING 
. . . . . 

THERMAL ANALYSIS CLASS I REVIEW 

I certify that the LOFT blo\Aidown loop piping thermal analyses (References 

1 through 5) has been ~~viewed and that these analyses meets the ASME Code Sec­

tion III thermal analysis requirements for_ Class I components for the t~ermal 

transients and conditions found in the LOFT Class I Nuclear Piping_Specifi~ation, 

ANC-60139. 

•' 
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DISCUSSION 

Thennal analyses were perfonned on the LOFT blowdown piping loop by the 

. Therma 1 Ana lys i's Br.anch .. lhe results of these ana lyses are' do.climented by Ref-. . . . .. , 

erences 1 through 5. ·The analyses documented by References 1 and 5 calculated 

the temperature response of s_elected components in the blowdown loop for the 

heatup and LOCE transients. Reference 2 calculated the axial and radial tem­

perature response of the blowdown valve. auxiliary piping during a LOCE. Ref­

erence 3 calculated the temperature response of Flange 7 in the blowdown loop 

for heatup and LOCE.transients while Reference 4 was a re-analysis of Flange 7 

using a less severe heatup rate. 

In accordance with ASME_Code~ Section· II_I requiremerits, all analyses of 

Class I compo~nents must be independently reviewed. Since ·the LOFT blowdown 

loop piping up through the blowdown valve is a Class I piping system, the· · 

thennai analyses were reviewed as ·presented. in Appendix A. Appendix B contains 

the Thermal Analysis B_ranch conments to this review. It is the .opi_nion of the 

Thermal Analysis Branch that these conunents satisfy all of the reviewers ques-. . . . 

tions and that the an_alyses should s~and as is, without additional c;:onsidera­

tions in meetirg.the ASME Code requirement,s and ANC Specifi,catio~ 601J9(6)· •.. 

REFERENCES 

1. L J·. Ingvarsson, LOFT Slowdown Loop Thermal Transie-nt Analyses,:. LTR No. 
112-~1, Aerojet Nuclear Company (Augu~t 29, 1974). 

2. 

3. 

····. 

4. R. L. Moore, Steady State and Transient Thennal Analysis of Flange 7 in 
LOFT Blowdo~n System, LTR 112-45 Supplement Aerojet Nuclear Company 
(August 15, 1975). 

5. 

1. 



6. 

7. 

-
L T R 112. 1 3 0 ~ 

LOFT Class I Nuclear Piping System ANC-60139, ·Aerojet Nuclear Company 
(January 15, 1973}. 

R. L. Moore, LOFT Primary System Coolant S*stem Heatup and Cooldown Rates 
and Operational Transients for Blowdown Piping System, LTR~ll-19 Aerojet ' 
Nuclear Compapy (April 30, 1975}. . . · . 

' ' ' 

2 



~
 

z: 
..... 
0

-
..... 
0

-

0
-

0 0 
V

l 
....J 

L.LI 
V

l 
c
(
 

z: 
>

-
3 

....J 
........ 

X
 

0 
c
(
 

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

c 
z: 

.I
 

c 
3 

c
(
 

0
'\ 

z: 
0 

I 
L.LI 

....J 
....J 

c::l 
0

-
c::l 

c
(
 

....J 
0

-
~
·
 

0
:: 

c
(
 

~
 

.......... 
L.LI 

0 
::I: 

....J 
I
-

LL.. 
0 ::::: 
L.LI 
..... 
>

 L..LI 
0

:: 

\ 

;. .... "\ 
.... -

~
 



/ 
/ 

/ 

J' . 

\ I 

Idaho 

INTEROFFICE CORRESPONDENCE 

dah: 

to 

lrc•m 

r.ubjecl 

November 1, 1977 

N. E. Pace f..~a 
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CLASS 1 REVIEW OF LOFT SLOWDOWN PIPING THERMAL ANALYSIS -RLB-9-77 

Ref: (a) W. C. Kettenacker ltr toR. L. Benedetti, ~equest for Clas~ 
Review of LOFT Slowdown Piping Thermal Analysi~, WCK-11-77~ 
August 15, 1977 · 

(b) LOFT Class 1 Nuclear Piping System Specification ANC-60139 

In accordance with Reference (a) the following documents were reviewed: 

( 1 ) L TR 112-40 

(2) LTR 112-41 

(3) LTR 112-45 

(4). LTR 112-45 supplement. 

(b) L~·R 112-69 

Comments on the analysis described in the above documeh~ar~ grouped 
into threi categories: 

(1) Transients analyzed 

(2) .Thermal Properties used 

(3) Conduction models 

Tran~icnt~ Ana1vzed --·-· "'---· 

Reference (b) was reviewed.to determine if the transients analyzed 
in documents 1 through 5 complied with those specified. In document 
2 through 5 a heat up and LOCE transient were analyzed. However, the 
heat up transierit is not that specified in Reference (b). Reference (b) 
s~ecifit:s a heat up transient of l00°F/hr fro,m 70-540°F and 540-6l0°F in 10 
r:nnutes -(420°F/htJ. Documents 2, 3, and 5 used a heatup of ,.l00°F/ht· 
only. Document 4,supplement to document 3, had' to back off' to 60°F/hr. 
r~o justification for norJ-.Compliance with Reference 6 was 9iven. The 
transient used in documer1t 1 appears to be self generated. The correct 
b.asis for the transient analyzed must .be set. 

fORM l-G&G·9~·" 
(Rev. ?·77) 
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N. L. r1ace 
floVtlnb(~r 1. 1977 
HU~-9-77 
Pa~1e 2 of 2 

/ 

Both documents 2 and 5 use constant properties for material conductivity 
and volumetric heat capacity. Conservative results can be generated 
in this manner if the properties are selected to give the highest gradients. 
I·Jith respect to conductivity thi$ appears to be the case since a low 
value was chosen. However, when a single property valve is chosen 
for a temperat~re ·range its value should.be justified. In addition,· 
document 5 used only one material property for both the weld and base 
material. Depending on the weld material this may not be a conservative 
assumption. 

Conduction Models - -

In documents 2 and· 5 a two-dimension R-Z ruodel is used to model th~~ 
intersection of two pipes. In both.documcnts a staten1ent is made 
that this .does not effect accuracy. These models rnay be conservative 
but can ndt be considered accurate. The question of conservatism should 
be addressed. In essence 6ne of the pipes must be represented as a 
flange. The basis for the diameter of the flange (representing the 
pipe) should be stat~d so that .the ~onservatism in the model ·can be 
determined. · 

Clarification of .the items identified in the above comment is required 
pririr to total acceptance of the analysis· in the documents reviewed. · 

td 

cc: T. L. Kinnaman 
N. B. Smith 
R. L. Benedetti file 
Cent:~~al File 
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APPENDIX 8 

RESOLUTION OF REVIEWE.R'S COMMENTS 

TO THE LOFT SLOWDOWN 

PIPING THERMAL ANALYSIS 
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RESOLUTION. o'F REVIEWERS' COMMENTS. 

Resolution of the rP.v1ewers' corrments to the LOFT blowdown p1p1ng thermal 

analyses wi 11 be addressed ori a ·comment by ·comment bas 1 s. The rev1·ewers' com­

ment will be given'first followed by th'e Thermal Analysis Branch resolution to 

that comment. 

( l) Comment: 

Reference 6 was reviewed to determine if the transients analyzed in Refer­

ences 1 through 5 complied with those specified. In References 2· through 5 a 

heatup and LOCE transient were analyzed. However, the heatup transient is not 

that specified in Reference 6. Reference 6 specifies a heatup transient of 

100°F/hr from 70-540°F and 540-6l0°F in 10 minutes (420°F/hr). References 1, 

3, and 5 used a heatup of l00°F/hr only. Reference 4, suppl.ement to Reference 

3, had to back off to 60°F/hr. No ju~tific~tion foi non-compli~n~e with Refer­

ence 6 was given. Th~ transient used in Reference 2 appears to be self gener­

ated. The correct basis for the transient analyzed must be set. 

Resolution: 

The LOCE transient will be less severe in the ~lowdown loop than.in the 

active loop becaU,se no ECC water is to be injected directly into it .. Therefore, 

the LOCE transient used in References 1 throl,lgh 5 was developed and.used. The 

blowdown loop is. brought up to operating temperature by circul_ating a small por­

tion of the primary system flow (<1%) through the blowdown.loop~.' Due.to this 

.low steady state flowrate and the large mass of water and steel in the blowdown 

piping, fluid temperature changes in that loop will occur much slower. This 

results in significantly less severe transients in the blowdown loop. The 540°F 

to 6l0°F load change transient was not analyzed[l, 3,5] because liT's across th.e 

walls are not large at the full ~T/~time rate of 7°F/min., and the ~T/~time for 

the blowdown loop should be between 0.7 and 0.07°F/min. Other opera.tional 

7 
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transients were not analyzed for the same reasons. The design specificat1on( 6) 

should be revised to include these transients for the blowdown loop. 

The less severe heatup transient used in the reanalysis of Flange 7 of the 

blowdown loop( 4) is 32°F/hr rather than the 60°F/hr stated in comment (1). This 

transients is the result of recommendations given in Reference 7 .. Flange 7 was 

initially analyzed(J) using the 100°F/hr heatup and cooldown rate~( 6 ). When the 

results of these transients were combined with the LOCE transient, the usage 

factor (obtained from a stress arialysis of the flange) w~s calculated ~o be 

greater than 1.0 for the number of expected heatup and cooldown cycles (1500) 

during the lifetime of the· reactor. As a result less severe but more realistic 

heatup and cooldown.rates were recommended( 7) and used in the re-analysis of 

. the flange( 4). 

The transient used in the thermal analysis of quick opening blowdowr1 valve 

auxiliary piping(2) is unique to this piping system due to the inherent functions 

it performs in the.operat1on of the blowdown valves .. The.tr,ansients used in this 

analysis were obtained from expected operating conditions in the blowdown valve 

auxiliary piping, i.e., pressure, temperature, and flow, .which resulted in con-
. ' . . . . . 

servative fluid temperature transients and film convection coefficients. 

(2) Comment: 

Both References 1 and 5 use constant properties for material conductivity 

and volumetric heat capacity .. Conservative results can be generated in this 

manner if the properties' are sel'ected to give the highest gradients. With re­

spect to conductivity this appears to be the case since a low value was chosen. 

However, when a single property value is chosen for a temperature range its 

value should be justified. In addition, Reference 5 used only one material prop­

erty for both the weld and base material. Depending on the weld material this 

may not be ·a conservative assumption. 

8 
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Resolution: 

It is the opinion of the Thermal Analysis Branch that the use of constant, 

rather than temperature varying, thermal conductivity and volumetric heat capac­

ity did not significantly affect the computed thermal gradients in References 1 

and 5. The use of the same material properties (k an~ pCp) for the base and 

weld material is justified since th.e weld material and base material are 300 

series stainless steel and have nearly identical material proper~ies. The welds 

are all radiographed so major defects a~d voids would have been detected and 

repaired; this further means that the thermal properties should be very close. 

{3) Comment: 

In References 1 and 5 a two-dimensional R-Z model is used to model the 

intersectfon of two.pipes. In both reports a statement ismade that this does 

not effect accuracy. These models may be conservative but cannot be considered 

accurate. The qu~stion of conservatism should be addressed. In essence one of 

the pipes must be represented as a flange. The basis for the diameter of the 

flange (representing the pipe) should be stated so that the cons~rvatism in the 

model can be determined. 

Resolution: 

·The u~c of R·-Z geometry to t'epn~sent the 1ntersection of two pipes does 

affect accuracy. Representing a tee in an R-Z model (two· dimensional) .reduces 

the one pipe to a flat plate. If the wall. thickness, t, to diameter, d, ratio 

t/d is small, this .representation is very good as the radial effects on con~ 

duction are small. This representation depicts, quite well, the plan~ that 

passes through both centerlines of the 11 tee 11 
•. This section has the sharpest 

transition from one pipe to the other, hence it should be the section that has 

the highest stresses or stress concentration factors. Therefore, the Thermal 

Analysis Branch judges that the R-Z models used in the LOFT blowdown loop piping 

thermal analyses are adequate for the intende·d thermal-stress analyses. 

9 
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The basis for the diameterof the 11 flange 11 is dictated by the direction 

and magnitude of the he~t transfer. ·In the cases analyzed 1n References 1 

and 5, most of the heat transfer is radial across the pipe wall rather than 

along the wall. The ASME Code allows using~ where -Di is the inside 

pipe diameter and t the wall thickness., In References 1 and 5, 11 flange 11 

geometries were selected so more than 2~ was allowed in the models so 

that the edge of the model, i.e., the outside edge of the flange, could 

effectively be considered as adiabatic. 
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