
William J. CahiJ.  
Vice President 
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Consolidated Edison Company of New York. Inc.  
4 Irving Place, New York, N Y 10003 
Telephone (212) 460-3819 \0 

August 16, 1971 

Dr. Peter A. Morris Regulatory File Cy.  
Director 
Division of Reactor Licensing 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Re: Consolidated Edison Company 
of New York, Inc.  

AEC Docket No. 50-247 

Dear Dr. Morris 

The attachment supplements the document entitled, "Additional 
Testimony of Applicant Concerning Emergency Core Cooling 
System Performance", dated July 13, 1971. The attachment 

-responds to questions raised orally by the Division of 
Reactor Licensing and which were discussed ,with the staff 
at a meeting on August 13, 1971.  

Items 1 and 2 provide additional details on the reflooding 
analysis and an analysis of the 0.5 square foot cold leg 
break. Items 3 and 4 provide clarifying information which 
demonstrates that the analysis in the above-mentioned document 
is in accordance with Appendix A, Part 3, of the Commission's 
interim policy statement. There is also included in the 
attachment a replacement for Figure 27 to correct a typo
graphical error in identifying the broken hot leg curve.  

Sincerely yours 

William J. ill, Jr.  
Vice President 

Attachment: 
"Additional Information on 
Emergency Core Cooling Analysis", 
8/16/71 
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This information should be added to the discussion entitled, 

"Results" appearing on Page 18 of the document entitled, 

"Additional Testimony of Applicant Concerning Emergency Core 

Cooling System Performance", dated July 13, 1971.  

1. Details of the Reflooding Analysis 

Figure 1 is a plot of both the core flooding rate and 

the hot spot film heat transfer coefficient as a function 

of time used in the double-ended cold leg break-Loss of 

Coolant Analysis. The time that the accumulators empty 

is also indicated on the graph.  

2. 0.5 Square Foot Cold Leg Break 

An analysis has been performed for the 0.5 ft 2 cold leg 

break using the interim criteria. The peak clad temper

ature was 21850 F. This is greater than the peak clad 

temperature calculated for the 3.0 ft 2 cold leg break, 

ich is not surprising because a decrease in break 

size increased the amount of the accumulator water 

than can be injected before the end of blowdown. In 

fact, for these smaller breaks the clad temperature 

rise is stabilized before the end of blowdown, but on 

the other hand, these smaller breaks define the lower 

limit of the break size for which accumulator water 

loss need be considered because of the limit on-the 

maximum amount of water that can be passed through the 

break and the much lower steam velocities in the system.  
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Figures 2 through 8 provide details of the 0.5 ft2 cold 

leg break transient analysis.  

3. Hot Leg Break Loss of Coolant Analysis 

The hot leg break analysis was previously performed and 

presented in the Indian Point Unit No. 2 FSAR, Supplement 

12, July 1970, and indicated the following: 

a. There is no flow reversal during hot leg break 

blowdown; the flow just decays smoothly, 

providing good heat transfer in the core.  

b. In a cold leg break analysis, the accumulator and 

low head injection flow for the broken loop is 

assumed to spill to the containment. This 

assumption is not valid for a hot leg break; 

thus, there is more accumulator water mass and 

more low head injection flow available for cooling.  

c. During the reflood phase of the accident there is 

no problem with steam binding since the steam 

generated in the core is vented directly to the 

containment via the broken hot leg. In addition, 

there is more accumulator water available, heat 

transfer during reflood for the hot leg break will 

be better than for the cold leg break. The peak 

clad temperature will be less than 20000 F.  

4. 0.6 DE Cold Leg Break 

Sensitivity to break mode for various break sizes has 

been studied in the past. Results showed that for the 

double-ended break, the temperature for <the guillotine

-2-



type was approximately 100%F greater than for the split 

type. For lesser break areas, as seen in results for 

the 0.8 double-ended break, the split type had a higher 

temperature than the guillotine. If the 0.6 double

ended area break (which is 4.9 ft2 ) were analyzed, 

the split type would yield a higher peak clad temper

ature. Instead of analyzing the 0.6 double-ended area 

break, the 4.5 ft2 area split type break was used and 

results were reported. The following table indicates 

the break mode for each break size.  

Break Size Mode 

Double-ended Guillotine 

0.8 Double-ended Split 

4.5 ft 2  Split 

3.0 ft2  Split 

0.5 ft2 Split

-3-



10 XI70TO THE CENTIMETER 46 1510 
10 X 25 CMI.................ADE IN U. S.A.  

KEUFFCL1& SSER CO.
05T) 0

_U4 

T .... ..... ...  

fta -, I - j H Ti", q: ! - . -I t I -, _-T + 
+ IT F DR Fal I f I 

P, TI 

i.1: 
it T: FT-I ji R WIRR 

.4 T[ 
R f4 

_w _7 
a X 

-11" -MV4 _1 Pit: _1: : : : : * .  TT 
T , T T, ----- T t :i: 

:17p T 4 .NP 11 '1 1:14 ipf1t t -1
IT: i :I L : - - 'jj' T. JR T- ; j 1 4 4f MH Iff-141 iT, Hlt M , 

-Ij F 1 4:! [Hj! -tg. I [ P + f' :F t 
Ai 

f ET I T 4 'jj 

T, 
T + 

14- TIEN I T T w 

T q iTill i U LIT alill- #4
j_1f 441 ith-ItlA ii fl4 Fl IFJ~1 fF1 fl41-HftTh iTi4 II 14 i-I 1-ifi II THiTWIJ 114-4UIAIT1-1-ELi{HIH-IL f-1E!I l4LliL~{+

- ~ ~ ~ t -7T '.~TT I-Ti 4'14 -i~h~f; 144m,"+H- i29Th4Ei :FE4-fiH P.F H~-+---
ttrL1 INt q:iL!1T44 il~~llHHT1-T[4FHFf fl-t1444111EI 4-13141411111 14Th-Ill 14-fl EI'±1Ti1Y11411+4TT

4T.  T P 

2, q 
-4, P :. j 1 ijIT I+: l T I 

T V P r t 4T 

1, 4l P.  TN 1: v-ji i4 T Ril .I.. 1tj:;: I 
': ftlft,_1 4 HE": i ' 

::q4 Nil H-H-P! Ti f: -1: 
FP; 4T 1: A14 41: 14 41 t 

44 1, - + 4t111111 T 1i TH! - -- 11 : I i -4$ j 1-144 
i -4 lit I 11: .11 7 Tv 

-RIL11 -i7 4 P.  I'M H IT j I 1: P Till T11 -j4 
1-F _H - I j _4 

114. T t 
1 . It 1+-; F- T94 EA _7-

.. i . It 
ff -4 4 

4 Lll. -M .. I, H4 T if tl 1 , 
+I+i -?-+ H- T -1:1 q-1 

:E:: T, :IM14 -1 11 1 14 _tf l IF :tL ItIt l R , F11_ 9ff 1-1 1 1 -17114 1:1 R N : f 

tvff T -I I # 7i: I -HFIL 4 i 1 :j. A.  
11 Ar 4 _. 71111111H_,fl. I- I+ ji-N + 

1- Sz. 1

ml Thf-i--Ff V~hii-t~h~+TfTt m: =1 _rT - -I Th---tit I~i~ <±4 rl~t- I t HlN~~T4~iU4 T m4Y4~ 44Fl1~tV'i4~Vt4ttt ~~z
14fl4-H;m 14-jill 114-I 414 I TIEfiil~liL41 l+T1122-1it 44-LT 1-144 pH:1 tU 1

7.1.! t 4~~~~~~t1M±4t~~........iz± ...... .- .- .±-+' ..~ . ~ -i~ii~ 4 4 ~ L ~ ~ ~
I -4i"

d l II - ...- IIf -- I - r-f-:1~iI1 - ftr4 +f T-t 'i '- i - I'f7~ ~ t~ j4i jlj ! f .~It~117 
VV ~T:

-t- I ol I : I I! t I I+1- lt! 

]j_ igj 

Ti 
_T 

t 
-T T 

4. H4 _i: 4. f- I 
flid -r-J., 1: _,4 

t 
W, 3 : -H 444 TP ;t4l: .11it-41t, t -Rti + + 

17.+ +i 4 ja z: 44 
J, -7 7l]l Htl_ Tt !1;1=4 -H 

_,_ V .- :,- H 7, 1- 1 
'M 

a + + 4 - -i ij- f
+ _;4 

+ 
fl 1:;-i- -T- tL :r .RL 11 1 3. I= - T !tl hi il. it ir, n, q: lu t 

Ri 
i+f + 

4 4 
I T11- ;: . .1 -, TM1.11:11-z + t- 7T Pzm ; qn :! :,,A : 4 + 

TH! EE 

PEI, TIE 5 
7 7 7 7 J.1 

Hmi_ ij.; T:, g T:Tll IT :ifffl E I411 I

mw

_:jH If E; 1, :J: :; I 1::171 ]Jif 1:1, 1111 '1 T d 1 

Ali 7: 
Lu H :iLt T U 

-I:: tA
;44i 14 i

Y 
I , i. T

HI 
T q.T

T; --1-1 : - 1-T-iri- - -- - -:i- I::: : _VT - 1D - T : T I t!

44 -1.



©m 01 OX IO TO THE CENTIMETER 46 1510 HEl X 25 CM. MALS IR U.t.A.  

KEUFFrL r ,S3SR CO.

I ::

~. )

7111 A 
tr-,

(Th

i+t-:-



.OX i T'O THE (CNTIMETER 46 1510 

MEUrFEL r ISs3R CO.

K> 
K> 0



10OX 10 TO THECXNTMETER 46 15 10 
vFr'14 .Ziax 2 5 C. .3ADF R~ . S. A.  

KELrFEL a L,:SCT1 Co.

717 jqj 
m-14~4

7i] 77K.:- Ip 
T:4 - H~'.-~

b f 7_,: 7 

!7TN ..~ 

.~T 

n7



0

L 444 
-':I LL C,: 

~~F7T1t

10 X 10C T 0' 1 N ,-! 46 1320 
H E 7 x '!AD _4I U.S.A.  

KL-'.FFZ.L !k C1~~ o.

:1 
I 0



lo X 10TO 1/ INCH 46 1320C7 
K )EUFFEL & ESSER Co.  

A ____T k=4 rt 

ALU I -A -"r H+I tt Lt 

'~~~~~44~~~~ +4- r,4~ mLL _~Li-}_V_ Ttj~r _ 

~OOO~ _ _ L'-rf '2H H:~:&-~ Th 7T7 r r 

__T L-- i- I 

7- lI H -- H_ _rr~.''

30000 F17~THiK ±--___ -E 2 T

HU't~i- i L-'+i-j--r Tr -E f_ 

1+'1 rt IF I#i 

FOG I I --i1 11- -P ,- T,_ 

IT LLFt'H 4-H ',1 1 1H 4T'- 1+ 44H - 4 hPtT.4-T L 
r h ' -UI -4 

H---rbi- -' T-1iP -- 'F '~~, 

Z- -~ 1~i 'h'U--

L 44_ 4TT v4 ~ 4 n 4 f 

-- ~ ''j1 _____ _______T 
'Nt~1 4T-H +~~ATIRA ~$CI$S+-v r I ~ ~ UF 

t ~ ,~r 'T'mi 

T _ _ __ _ __ _



7 X OI Y 10 t N U: f. A.  

XCUFFAL A~ 2.51 1 Co.  

I~ t ~t 

-n -rifA ,4~~, .,~ . LF*T 

A + -I- 44.  

1 , -*Ti 

-r4-r 

_12}L A-Atli 
T1 

77 ~-f-1 T i, 

''H4 --
_!--~ i .

I T . *i-j-~ " -ilI'--I--{f],i--'i' 
N-- HT',: I, 11i I~L r4 ..1L .hiFIt1 ~ ;I..  

I--ii:;.i T' -I II-
-A I .. ,'jj14 i~ ri -~I 1. _____ 

-t
T.i --- i~ CD FiTI .1



NO. 318. 20 DIVISIONS PER INCH BOTH WAYS. 150 SY 200 DIVISIONS. IN STOCK DIRECT FROM. CODEX BOOK CO. INC. NOnWOOD, MASS. 02062 

GRAPH PAPER PRINTED IN U.S.A.  

0

II 

I 
-T 

2. ~ 

tTT~ 

AT ~

'*1 
U' 

I~r I J 
* 3'. 4 

*1

4T . 1

*~ ~ 7 , 

-I--

~.Th 
H 

Q-i~.  

ii 

02

-T ~j 
Cl:; 

F 
~ h 

("'1

>7 77

* I 

L



GRAPH PAPER ~4AWIlUA 
00 

j-0

fl 
FLIJjL$21I7

IT -1 -f

TRt+t~ti~i~~ i~-~j~fuHfIiT1hnFrM 4Uwrlm~-f>4l41U4-424~ il2i~~~IitiHL'~L:L1ii Itt 44*14. 4-44

4: 1-M- .tt _. j i ", 1 111:,I.444 -I U I T -441-14XL- 1112144 I :Iij 

iii

~~l~24Fig~~~I~tiji1-L1-ti-Ifl±Il11ti±4Hph1it +17 - FAWEEJh~h1T ' II4
. .. ... .. . .I - J - .. I- -... , ... 1----,-- -,-F. . .... , --- F-fl- I- I1 42 Li -- - -r :..I::Im lW L T i: : i~ - t ..r -t .. - - r I, .,- ...'- :- -: z -F-- ,. i-..LOl: LW 11:.. F m,:fulwu-.t±i-U1L F-,--..,--

T-ti

. -- I 
>1± jJ :1 

.4 -I
:414±.

11-HI Ii±{I HfllH~u-~iIHI-l-tI-f444--liI -tW1t4U2WLULIU2.UWJIILIU~iUE IU 1UB+{:{{F{I IUU rU~lWI ll Uil!4~44~i!tL

1-1 lT ! - H H H H 1 1 1 11t t+tt t i i t L .L I - I- H- - H-H -+ •11 - - i I

i-I -

w1 .. X ., ... . ......... I 

- - - .T- -~ t~ .4~ : i .. ... I :T1 F 
§ t

,+-7 -{T i2 .j { - - .  

:*d4~4 
JI IL "'1tTT i-&O- {.  

I'khH Tr 4 i T 
4 l - j 4- - dil All r 

m. T4-f I - - . J I -I-'-

11-1 r4 H ITT m TI

4 1 , - . ,- 1
LI .i

i-.

+IF! - -. .

"Tij - :- - I A -4 # T -i - T.  -pM -I+!-t- T - - __:III I +H-I- 4T 
-T 

, 14 OT

I

,I

-T,:1


