Wisconsin ElectrIC ~oucs cousans

230 W NICHIGAN, PO BOX 2046 MILWAUKEE, Wi 53201

November 27, 1979

Mr. Harold R, Denton, Director
Office of Nuclear Reactor Regulation
Us S+ NUCLEAR REGULATORY COMMISSION
washington, D. C, 20555

Attention: Mr, A, Schwencer, Chief
Operating Reactor Branch No, )

Gentlemen:

'A. . _‘.Aon

OW PRESSUKE ECLS EVALUATION
8% STEAM GENERATOR T
JEACH_WUCLEAR PLAN

Enclosed herewith are the results of an ECCS reanalysis for operation
of the Point Beach Nuclear Plant Units 1 and 2 at a reduced primary system
pressure of 2000 psia with up to 18% of the U-tubes plugged in each steam
generator. On the basis of generic sensitivity studies, which showed that
the 1imiting break for Westinghouse two-loop plants with 14x14 fuel is a
double-ended, cold-leg, guillotine pipe break with a discharge coefficient of
0.4, only the analysis for this specific limiting break for the Point Beach
Nuclear Plant is provided. The results of these generic sensitivity studies
were provided to you previously with our letter dated March 20, 1979,

The enclosed reanalysis was conducted at a reduced primary system
pressure of 2000 psia using 2 core inlet temperature of a nominal 544°F, As
the Point Beach Nuclear Plant utilizes upper plenum injection, & 60°F increase
in temperature should be added to the calculated peak clad temperature to
account for :xplicit modeling of upper plenum injection., Westinghouse has
determined for the Point Beach Nuclea~ Plant that fuel rod bursting and
blockage is appropriately accounted for in the ECCS analysis results. These
results demonstrate that the Emergency Core Cooling System continued to meet
the Acceptance Criteria as presented in 10 CFR Part 50.46 of the Commission's
Regulations,

As you know, an ECCS reanalysis for the 18% steam generator tube
plugging 1imit and operation at 2250 psia was ~ubmitted to you by letter
dated November 19, 1979, At that time, we s .ed that Westinghouse ECCS
sensitivity studies have shown that operatic. at reduced pressure of 2000 psia
will have an insignificant effect on the analysis results. The attached
reanalysis confirms this statement.
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Mr. Harold R, Denton, Director 2= November 27, 1979

Should you have any questions regarding this analysis, please notf fy
us as soon as possible so that we may provide you any necessary clarifications.

Very truly yours,

C. W. Fa%. Director
Nuclear Power Department
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The Locs of Coolant Accident (LOCA) has been reanalyzed for Point Ceacn
Units Jba 2. The following information 2mends the Safety Analysis
Report section on Major Reactor Coolant System Pipe Ruptures. The re-

sults are consistent with acceptance eriteria provided in reference (1).

The description of tha verious espects of the LOCA analysis is given in
HCAP-GSBQ.[2] The individual computer codes which comprise the
Westinghouse Emergency Core Cooling System (ECCS) evealuation mode) are
described in detail in seperate reportsts’sl g\opg with code modifie
cations specificd in references 7, 9 and 10. The analysis présented
here was performed with the Febcuary 1972 version of the evaluation
node) which inclucdes madificatic-s delineated in references 1, 12, 13

end 14,

The analysis of the loss of coolant accident is performed at 102 percent
of the licensed ccre'p:ner rating. The peak linear power anc tot:l core
poucr used in the mnalysis are given in Tehle 2.'151nce there is margin
bety oon the value of perk linesr pewer density used in this analysis and
the valua of the paek linear power dencity expected during plant opera-
(ien, the peak ¢lad temprrature calculated in this analysis is greater

thor the maximun ¢lad temperaturc expacted to exist,

Teble 1 prosents the necurrencs tina for various events throughout the

eeesdiat trangiont,
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A . Teble 2 presents selected input values énd results from the hot fuel rod
thermal tronsient calculation. For these results, the hot spot is de-
fined as the location of maaimum pesk clad temperatures. That location
{s specificd in Table 2 for each brezk analyzed. The location is indi- :
cated in feot which presents elevation above Lhe bottom of the active

fuel stack.

Table 3 presents a summery of the verious containment systems parameters
end structura) peramaters which were used as input 10 the COCN conputer

eodu[‘] urod 10 this analysis. LS

Teble: 4 and § present reflood mass and energy r.leases to the contiin-
meat, ¢nd the broken lo0p accumulator mass and energy release to the

con*ainmant, respectively.

The results of several sensitivity studies are rcpbrted.Ee] These
results arc for conditions which are not limiting in nature and hence

ere roported on a generic basis.

Ficures 1 through 17 pressat the transients for the principal parémeters

for the broak sizes anulyzed. The followirg ilems are nol J:

Figures 1 - 3t Quatty, mass velocity and clad heat transfer

coc{ficient for the hotrnot and Lurst locaticns

»
(o4}
..

Figures 4 Core pressure, Lreak flov, and core pressure drop.

. The break flew is the sum of the flourates from both




ends of the guillotine bresk, The core pressure
drop is takon as the pressure just before the core

{nlet to the pressure Just beyond the core outlet

Figures 7 - 9 Clad temperature, flyid temperature and core flow.
The ¢lad and fluid temperatures are for the hot spot

' : and burst locations

Figures 10 - 11: Downcomer and core witer leve! curing reflond, and

flooding rete

Figures 12 - 13: Emergancy core cooling system flowrates, for both

accumylator and pumpad safety injection
Figures 14 = 15: Containment pressure and core power transients
Fige ¢ 16 = 17: Breuk energy release during blowdown and the con-

tainment wo1) condenzing heat transfer coafficient

for t : worst break

W - e v




ﬁlggiuslons t Thermal Anadysie .

for breaks up to and including the doubic cn&ec severance of 2 rcactor
coolant pﬁpc. the Emergency Core Cooling System will meet the Acccptance
criteria os prescnted in 100rns0.46.00) Thas 4s: ,

1. The calculated peak clad temperature docs not exceed 2200°F based on

a tots) core peaking factor of 2.32.

2. The amount of fuel e1eﬁent cladding that rescts chemically with

sater or s$team does not exceed 1 percent of the total imount of
. adk
2irce)ley in the reactor. e d

3, The ¢lad temporature transient is termirated at a {ime when thg core
geomztry s stil) amencble to cooling. The clacding oxidatica

Mnits of 17 perc t ere not exceeder during or aftir quenching.

4. The core tempo-sture is reduccd and cec2y heat is removed for an
extended period of time, as required by the long-lived radiosctivity

remeining in the core,

The effects of u,p;r.plcnum injection for lostingiousc-designed 2-loop
plents hos been discussed with the s:;ff.(15‘16‘17" 19] Bascd on
tnteri calcuitiors, - 60°F increase in culculated resk clad tem; or-
atures results from 2xplicit modelling of upper pioaum injection in the
paint Boach power plent. In order to use the presc.t Westinghouse CCCS

cvaltuation model[l3ild'15] to analyzo a postulated LOCA in the




point Bcach plants and remain in compliance with 10CFRG0. 46, 8 1imit of
.

2140°F on calculaied pesk clad tenperatires must be observed. 1t can be

seen from the results contcineh herein that this ECCS analysis for the

point Beach power plants vemaing in compliance with 10CFRS0.46.

g,



.

References for Section 15.4.1 ' .
.' ;
1. “Acgeptance Criteria for Emergency Core Cooling Systems for Light
Water Cooled Nuclear Power Reactors,” 10CFRS0.46 and Appendix Kof
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TABLE

LARGE DREAY - TIME SCQUFNCE OF EVENTS -

Event

Accident Inftiation

Reactor Trip Signal

Safety Injection Signal
$iort Accurmulater Injection
€:d of E2C Bypass

End of [loedown

Bottom of Core Recovery
Accurlators Emply

$to- . rumped ECC Injection

-

- ———— b

Oceurrence Time (Seconds)
“CLG. CD = 004

0.0
3] .37

8
e A2
gD 27
g 21
&0 421
€3 1.2

25.8




TABLE 2

LARGE BREAK - ANALYSTS INPUT A'D RESULTS

Quentities fn the Calcylations:

Licensed core power rating 102 percent of 1618.5 Mdt
Total core peaking factor : 2.3
Peak linezr power ' 102 porcent of 13.23 kw/ ft
Accumutator water volume 1300 cubic fcet per tank
Aecumylator pressur e o700 psia

punber of safety injeciion pumps c¢oe ating 2

Stecn jonerc.or tube plugging Tevel 18 percent (vniform)

Fuc) poremeters - Cycle:@aneric Reoion: G acic

\esutts DECLG, Cp = 0.4

peak clad tempe-ature (°F) sl 206 %
{scation (feet) 4

Maximum local clad/water reection (percent) yer SEGER-
Location (feet) 7.5

Yota) core clad/water reaction (percent) <0.2

llot red burst time (seconds) D8 '
loestic . {{ecet) B.7%

o R -

- .
- - ——— o

U . QORI . . -
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: TABLE 3

CONTATIMENT DATA (DRY CONTATINMENT) .

Net Free Volume - 1.065 x 108 123

Inftia) Conditions

Pressure 14.7 psia
Temperzture $0 °F
RHST Temperature _ 34 °F
Scrvice Woter Temprrature . 33 °F
Ouiside Temperaturs | . 25 °F

Sprey Cystem

lumber of Pumps Cperating 2
Ruroat Flow beie , 1950 ¢~m each
Actiiation Time i \ 10 secs

Safep ards Fan Loolers
nutaber of Fan Coolers Cpersting 4

Fastest Post Accicunt Initistion of Fan 35 secs
Coolers

O —— - .. ————




Thickness (in)

L . o322
?:.‘ ..'-.,"‘.-. ! Jes
25
1080

Nl

o4
LK

S50

712

1.0

2.0624
125

207

5
322

005

030

A

3.0

30.0

TABLE 3 (Cont)

{IBUCTURAL HEAT SINK DATA®

Materia)

Steel/concrete, 12
Steel/concrete, 12
Steel/concretn, 12
Steel/concrete, 12 |
Stee) :
Steel

Stee!

Steel

Stecd

Steel

Stec!

Steel

Stee) .
Stee)

Stael

Steel

Stee)
Ste«1/concrele, 3
Concrete

Concirete

Area 12
66020
6230
2400
690
103724
11710
4730
6441
4490
987
3667
10221
16551
2707
13835
141177
38240
19500
19500
6:500

-



TABLE 3 (Cont)

PAINTED STRUCTURAL MEAT SINK DATA

.

Structural Meat Sink Structura) teat Sink Paint Thickness

Surfice Aren (Ft?) Thickness (In) (Mils)
§6020 o322 7.5
240 25 7.5
103724 004 7.5
11710 30" 7.5
4720 o443 7.5
- §aal SUY 7.5
4499 712 7.5 -
957 1.0 7.5
LY 2.634 6.0
10221 126 6.0
16751 {0 6.0
210/ 5 €.0




TABLE &

REFLOOD HASS AND ENERGY RELEASE

.

Time (Sec) Mass Flow (Lb/Sec) Eneray Flow (Lb/Sec)

42.1 o1d ‘e ¥
443 v S42
| L 074 %.

“'?0(1 :~3
"\4 /.+,:',,
F9. ¢ 47, . :
72 4 k4.5 bb=il,
"g b 962017,
916 . st i B 1
107.8 s 1) 14 9%,
18'.% c’:"f'z ‘l*rJv"..
17%.3 - ' \ J 2919 1
Pl .8 222 2U¥N,
Vv

T e ————— s y St A g e i
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