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August 8, 1983 W3P83-2269
3-A1.01.04
3-A20.12

Director of Nuclear Reactor Regulation
Attention: Mr. G. Knighton, Chief
Licensing Branch No. 3
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

SUBJECT: Waterford 3 SES
Docket No. 50-382
Fire Water System Connection
(Tertiary Backup)
to Lubrication and Cooling
Water for Circulating Water Pumps

Reference: LP&L Letter W3P83-0660, dated March 3, 1983

Dear Mr. Knighton:

The above referenced letter provided the NRC with information regarding the
subject connection. In the letter the point was made that the
volume / pressure available at the largest demand interface point and the
total available fire protection supply is more than adequate while
considering usage of 125 gpm for the Circulating Water System.

Furthennore, it should be understood that the 3 inch connection is a
tertiary backup means of supply to the Circulating Water System, which is
normally closed and is actuated only in the unlikely event that it is
required. Should this connection be utilized, the water flow will actuate
the jockey pump and the main fire protection system pumps, as required.
Again, one must remember that the normal water supply for water to the
Circulating Water System is from the Clearwell Water System. The clearwell
receives water from the primary water treatment system as well as an
alternate source, the Parish water main.

On May 6,1983, by way of a telephone conversation, Mr. D. Kubeckie of the
NRC made a request to LP&L representative, Mr. W. Lobo for the following:

A) Hydraulic calculations to indicate that the 3" line will not

adversely effect the fire protection water supply system.

B) Status of alarms and signals in the Control Room when the jockey
pump is activated and the operator actions to distinguish these
signals and alarms from other control functions.
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Mr. G. Knighton
U. S. Nuclear Regulatory Commission
W3P83-2269
Page 2.

Please note that a copy of the hydraulic calculations requested has been
attached for review. As mentioned above, equipment located at the intake
and discharge structures requires a total flow of approximately 125 gpm.
The circulating water pumps require approximately 80 gpm for motor cooling
and pump seals. The screen wash pumps require approximately 11 gpm for
bearing cooling and the circulating water air evacuation pumps require
approximately 30 gpm for sealing water.

The circulating water pump bearing lubrication water pumps normally supply
the required 125 gpm. Each pump is sized for 100% capacity and takes
suction from the clearwell tank.

The status of alarms and signals in the Control Room was additional
information requested by Mr. D. Kubeckie. A short scenario may be the best
means of providing this information. Upon the loss of the subject supply
pressure, resulting from loss of both LWP bearing lubrication water pumps,
an air operated valve will open and permit fire protection water into the
system. The Control Room annunciator E-1204, entitled "CW PUMP BRG BKUP
WTR SUPPLY VA OPEN" advises the operators that the CWP bearing water is
being provided from the fire protection system. The input logic for E-1204
is a valve 7FP-PM246 or valve 7FP-F245 not closed signal.

The Master Remote Control Panel (MRCP) for the Fire Protection System, in
the Control Room would also alarm if the main fire protection system pumps
have started and are running.

It is our hope that this information will satisfy the needs of the NRC
staff concerning this subject and we await the approval for installation of
the subject 3" line.

Yours very truly,

e
F. J. Drummond

FJD/EJS/jal

Attachments

cc: W. M. Stevenson, E. Blake, J. Wilson, D. Kubeckie, L. Constable
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Loss Coefficients for Common Fittings

g fitting M
.

f. Globe valve, fully open 10.0

[ Angle valve, fully open 5.0

E Swing check valve, fully open 2.5

$ Gate valve, fully open O.2
? Gate valve, 3/4 open 1.0
E. Gate valve,1/2 open 5.6
*

Gate valve,1/4 open 24.0,

I Short-radius elbow O.9
| Medium-radius elbow O.8
i Long-radius elbow O.6
| 45 Elbow O.4
h Closed return bend 2.2-

>
' Tee, through side outlet 1.8

Tee, straight run O.3
Coupling 0.3

i! 45 V&e, through side outlet 0.8
I 45 Wye, straight run O.3
f Entrance|

square .5

{ bell mouth .1

| re-entrant .s
Exit 1.0

.

?

k 2vh =MLM 2g -

, .

MINOR LOSS CCEFFICIENTS,

| |
| |
| | T AbLE -1
, ,

6

I
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| |
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EYDRAbLIC CALCULATIONS
'

'
''

. F'OR
'

*

LOUISIANA POWER & LIGHT COMPANY.

~*
WATERFORD 5.E.S.

_

.
-

ST. CHARLES PARISH, LA.
* -

..
.

CONTRACT NO. 04-81367
.

DATE 4/1/82

.

DESIGN DATA FOR SYSTEM FP-M28

'

DENSITY .3 GPM/SQ. FT. ;

AREA OF APPLICATION 3110.44 tQ. FT.

,.
. COVERAGE PER SPRINXLElt VARIES SQ. FT.

NO. OF SPRINKLERS CALCULATED 52 -
-

CALCULATIONS BY: S. SANDOCK
'

.

CHECKED BY:.

-
- n

,
WATERFLOW REQUIRED IN INTERFACE |

_I_222.59. GPM @
' 77.98 PSI

- - - - - - - - - - -
- .- .. ..

|

|

. T AlbLE - 2.
,

-. __ ._.



.

s*

. @
'

O
1 '

W
N
M f
P=

"

-|.
-
.
8 3

i

+ i !

fi
se

-

t

u
e
8%
O
O

iaJ
C
@
e
P)

e.J e
O S

e O
E O
Q e

I W te
\ O *
J w C.

m
**

1

' } w

a .
3 x e

t%( 4 5
m to
O O OQOOOOO2OQQOO3eJOuoOOOOOOuooOOOO.4oOOO DOGA8uoOO"" J @ P= M O CM EC N N O N @ @ ce N f* c*.M e 4 O D 4 M G P* 4 P1 P1 er) e3 gg e O g y 3 O ,3 g Q g, es se @ Ce e e e e e e e e e e e e e o e e e e e e e e o e e e e e e e e e e e e e e e e e e e e4 p1 N de & * N * e N N .J G e u 4 O N es O we ** 5 e 4 7 .e ce &.L fe 19NasseseMseQ

en 4 w se ce e e seO
, Z 4

==

E 9
M b
P=

63 2.*
e4 a

.1w OemO OO OO DO O O OOOO O OO OO OO OOOOOOOO O DO OO OO O OOOGOOOO ged 4 M JO2 wUe e e e * e * * * e * e e * * * * e e * * e e e * * e e e e e * * * e e e e * * * * e * *

.A.
N ** *e *I = e.~. C 4 ce o o o e O O O O O O O u1aliaf)4en O O 4 c elO O O O O O O u o O 4 4 a.h ca 3OO&AO C4 6 P* P* P* * P* P= P* P* N N N N f% CM (% P" P"* P* P" P* P* P" P" P* f* P* Ce C4 CW W C4 (N N 1% (M f* P" f% N N N (% N f* &3 ee 6 e' ******c'e'** ** e9 ** ** ** e9 ** e4* * * * e* M ****ee**Q w

x G J w *) C F G ee N e 4
. W 2 *e ** en en we

1 **

E *6 U 0=
J e1 *e U

6 ** f% P= t 7 o a se *3.* 4.s O >= O 0 O se O O O O O O O O O O * O O O S O u o O O O O G O O O O O O O O O O O O ** ee O O O 7 ce se se cewI eW e e e e e e e e e e e e # # # e e e o e o e e e e e e e e e e e e o e e e e e o e e e e .;,
z. u O e= 0 0 C tw O O O 5 & 3 4 E. C I E @ O O O O O O O O 4 & & 4 C e e 4 e E .G O O as @ 44eeO Ces g a= g we se me es se se se ce e sece eencese 3 se we uee == W

eJQ ge e=
emU, M

i 4
ime 24 em O E 3 O O se O C O O Ji O O O 3 O O O O O O O ce O O O O O O .L & O O (J O W G e X O O C O O O O O4

QOe= e= e4 e e e e o e e e e e e o e e e e e o e e e e e e e e e e e e e e e o e e >= e e e e o e e e se O O e "3 O O U O O%) 4.J O 7.** O C N e e fM e. e tw M O O e # N Pm 4 ee e o O P* WD U W1 C O P3 9 4 M e e 4 EM M O og 4 M P= c O A Po e e e e e e * e e2 a.J P* u N fJ ee 4 O @ 7 P= P= EV O e M == 4 e 2 ee e WD G ** O 04 *e e M P* O N @ E N N W O o me weoe7 e %) O O O O u re oe6 a. e M e, ** e4 e c* ** *e M fe P* ** *e se M E se M D sese no Z
' ss= U

' 4/5 ed'==
en.1 2 * a

4 P*
.a ce *

*1

! CM e e O O ar) e @ ,,3 p. & @ 3 O eme N W) N @ @ pe .O @ @ O es f4 6 e A 4 P. P* en @@ %NMeo@@ S8L en
4 se we we er) ce me e=e se so *e ce e ce ce se N N f4 N f4 N tw CW N N sv e o p3 9 P3 m w) tw N P)! J

E O; a a a z a m o s es O O u >, Jr a 4 e e e e e e e e e! eJ O se ao N ee ce N 9 9 e si e f* 4 F P S ** e *1 fu @ J Pm a e @ 3 m N 9 e J e J P* 4 S E * e N 4 9 4 F* C gOeOOcQ3OO| ta A M ee ** e4 e o ee ** ee P3 ee N N N 8% N w3 (% N N N N 3 P3 eg er3 W3 *1 F) e81 ** 442 z a* O
se

.eJ.a d6 as. **
sh 4. 2

eJ IL. 3
6C3

s
?n. E K4 fy *1 e o 4 P* Se @ .4 ** SN *) e o J P= 4 4 O se P4 m e # A P* E b c a N M e .|4 J P= == C 7 .J m 49 P1 e 4 34 ae == ce en ce ** *e ** ee ** f% C% N fW 44 N 04 C4 6% fd M 9 *) M M M M M #3 *) e e e e e e 2w , *a

.m. e) og N M e 4 4 P= 4 &
O 2m ==
.J G *

6
w s **

'e-4 W Ue.h E 2 *z t ee- -tP=
. .. 7

-

.- b. O



I '
?e

I

|

'.
t

4/I
a.a
C
O
&

4.a
O
4
E
C

O
4.s
M
se
6

se

Q
2

P 4
M

4/5
Q.
O

J ZN 4 M 4e M o
N eo W1 N M Me e .J

Pm

' '. @ # == % M A C P= 4 P CesP1e e 4P*P*@ ON ee O
r -e== ca 4. (% e N N f% f% M M e M M M M *1 e e e e

e

4/9

= & *1 o -e N =1 e 4 P= C D o * N M @ 4 4 * 7 "e =e* N f% e C 2
-e == 4%t% N N N secetec% 6 M *1 M P1 M NM eMeM o

-
U
2
3
7 -

|accan o .a n a ao e
- u n . o o. o o n. n a o o f% o e su o 3 o n o z. o o e o.

-

M l
e e e e e e e e e e e e e e e e e e e e e e e

P O O O Q O c O O f%s M P* se P O C 3 4J M *) X n =,= ed f) h C1
-N e - =

9-
I es

3
.

A
L
M

n 3 O &
J t 9 O L' 7 L.J G 3 "*C,S ~3 O O 1 O O n O G S O O C o O S
e e e e e e e e e e e e e e o e e e e e e o e e e e e e
au a 3 6o u o n o u n ss o a 3 o 4 0 D 3 D c G o o c D e

O O tu
el A ==

4/t
4
T.

E
sea

*e >=
d
>

s

% 6 .e e'. 4 ** E P u == ca M e # m3 cm 2, E O e= t% al e A 4 P= 5 ett
4 -e * e ** - -e en sw t e (% g% s% f% 4fgs% N M *1*)es 6 M F3 M M

4#9
.

m I f

-

_ _ . , . _ . . _ - __ _ - . - _ . _ . _ _ _ . - . . - - . __ __ m -m__ ______



~ . , ,

~
~ _ ,i

_ "
,

_
.

3
FM 0C45483333922611 0377R88R99RR4 442242 9 2 HP

0 8 4 0 7 3 0 0 019 6 6. G.191 2 1 1. R. 8 8. P. 3 6 1 1 9 9 9 5 5 8 5 0 0 300005085G D
20 iR20203337200113002222221914S5S224200 100002023 0 / = - - - - - - 51 - -R5 L

SA1 H
FMW
S O

L Y
DNF TR3H211111 1556065544666661 111111171 6 1 6RE I 54151 66672992353333.S.5550542222338300 0 0. C. 0 3 3 0 5OP C
F ER O41 01 1 1 11220011 2001 111 1 113633331121 00 100001 D1N$3 L - - - - - - - - -E E
T0E V
A D
W O

6N
4 S

Ol T S
CVA O490765S1 644904701772261206!516917S 3 1 7- L90001 10042002120000000011 6. ?. 0 2 2 1 1 7 2 0 0 000031 00i'I M .bF F H 00C0000000L0000C60L000C001C0000000U0 CC0CL0c0G76 0 - - - - - - -
I 5 h - -
LL2 I

V1 M
&L-

AC
RVN C
E A A
W M E9
O E

l 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. C. 0 0 0 0 0. G. 0 0 0 0 0 9 0 0 0 3 0 0 0
l

P0L 00030000

4. P P600000000000000000000000000000000000 000000c0A M6
h I. W U2
A C P
I L
S 1
I S S
UA 0 L S
OE2 A O25076038621 h363041 0315950221 408404 5 4 6LR 1 I

L 6. n. L. J.1 2 2 6 2 1 0 4 1 1 0. u. 4 4 0 0 8 0 0 1 1 3 1 1 0 0. J. b.1. d. 5
1 22116200

.AE H . .
0 T D000001140000000000000001151000000000 00000000- CG0 A - - - - - - - - -hhh 2 E

- t 1 H D- kT
ES A R TE E E , CCA D T T065933332222033114455555500000A828 I S 6 5I 2 Y F A07801 6 6 6 9 9 9 9 0112 2 2 2 4 4 4 4 4 5 0,0 0 0 0 0 0 9 0 0 0. TH40000004VM H A R

R - w51 3495554 4777294 * 00444 490000002272U0S90000204EP D o2547999944 449095S338888S400000SS4$ E5 5 6SF - E l13 - 333333311 123 3333332705555 4 R2 - 3N F1 - - - - - - 1 -DM I
5CE 1 A ; 3

T 1 T
aS N b S 7eY U O M

- 3LE N E
_ E u
_
. D 0 N
. M124400345678980125256789901234567789R8234S5n8
. A30 A U 1113 11 11111111 122222222222E33333223_ A N.

M0 u S b
ML u T 0 UG S L 0 Nu 0012112034567699R1 4325671 4901 23464 . 78 1 4263678th h 3 11111113 12222232222L32333331L Nk h I

L
LL G .

M k O e

hU i N
. 1N W

77 O E12 345678901234567b9412345676931234S6WR901 234b
*

A32 L P 1 1111 11 1l 122222222223333333O3344k44*0 L I
L1 O P FT F * -C
Eh E Hu H TJ T



_ . _ _ _ _ _ . _ _ __ . _ _ _ _ _ _ _ _ _ _ . ____ ,

. . . . .. -- .e
1 C.0 263.93 16.3b 114.no
2 0.9 2Hb.79
3 3.0 2 7e.2 6
4 C.0 277.97
5 0.2 279.11
6 C.9 279.5H <

7 0.0 219.72
h 3.0 2 74.t.9,

9 0.0 280.21
10 C.0 280.61
11 0.J 279.H9
12 - 0.0 279.64
13 0.C _. 280.32

. . _ . _.14 0.0 2b0.79
15 0.0 279.79
lb 0.0 ?79.7t
17 0.0 274.H5
1R 0.0 27h.75
19 0.0 276.78
29 590.00 270.00
21 0.J 26P.47
22 0.0 2tH.32
23 0.0 267.87
24 0.0 267.41 -2.00 116.75
25 0.0 267.04 3.25 114.31
2h 0.0 266.54 7.00 112.47
;7 S10.00 2EE.J5 1. P- 0 114.H5
26 0.0 2 f+.0 5 9.25 111.28
29 0.0 266.05
30 0.0 279.53
31 0.0 277.95
32 0.0 261.41 10.00 111.55
33 C.0 267.41 23.00 105.91
34 0.J 266.79 3.80 113.96
35 0.0 267.41 48.00 95.08
36 0.3 266.79
37 0.0 266.05 -1.50 115.94
3M 195.00 27H.12 12.00 115.32

T1F NET SYSTEh LL H At40 : 1125.00 .

SJ M M AR ) 0F IhfLCuSt.) Ahu OUTFLOWS (-1 FROM FlaEU GRADE NODES

F IP[ NUMDLk F LOWH ATE
, _ _ _ _ __,

1 1125.00 , _ _ . __

THE f4ET FLOW Ikt0 iht SYSTEM FROP FIDED CHA0L N00L5 = 1125.Cd .

T1E NE T FLOW OLT OF ThL SYSTLM FE0M FIDED GRADE NOD [ 5 = 0.0

Thr hELATIVE CHANGE IN FLOWR ATE FROM THE PHEVIOUS TR I AL = 0.00024

.

9

.

O

g W ,



, _. _ _ _ _ _ _ . _ . . _ _ _ _ _ _ _ . _ . . _ _ _ . . - _ _ _ . _ . - - _ - - - . - - - - - - - - - - - - - - - - - - - --

p.

e

)

'l
-

E.
')

|

..

\

! .

.

e ' I
.I.

..

.

|*

E
1

o P E *1 k C ** ==e sa @ Pm F @ s e o o e M o o e e e e Pm Pm 4 C H F1 M P= P* b P= b P* een U c *) G3 == e P* f% Se N e o CM N *e *e 4 ee M CW (M M P180 M C% P= e me e e e ce ** e ce o oEo o e N o C o o ce oMo e e e e e e e o e o e e o e e e e e e e e o e e e o e o e e o e e e e e o e e e * *o
em P= e o o o e d 4 e d == ** su tw P= c o e e e c c e w1 GP C ce ** ** ** @ @ N @ O Oe@c s0 o o o o @ Q di% ee 0 ee 0 0 0 0 0 es o c N ee (W *e 0 0tw we J 0 eoM *e Z

,a3
H es O

* E eJ D=
3 w >= =* P= c ** @ P= P= P= e e ** W e M 4 (9 N f4 N C C C C Pm M fu em og == ee #1 M e W1 Pm W1 CE

** e3 o M CV O P1 M M N N * a & C 4 e e O' F ee ** ** s e e e e e e e e J 4 P= J c oO4 U e e e e e e e e o e e e e e e e o e o e e a e o e e o e e o e o e e o e e e e o e e e e
e o C1 n o 4 o *e

w6g o e cg c gy en fw ce cy w1 M eie sie ce se er) o o ce ,e gy tw gg c ce g & g 4 4 g r, gy c gy o o e o o o o cy a cgaEM J G 0 0 0 0 0 0
e

.a i.a w 0 0
>M.J >
=E O
3GO

Z
e H

Qw> M
u e sa O P= C o e to a) o N C ce & a sg tw 4 o == e c e e tg ry o = a P) e a) cw so e Pm meen

J @ ee o ** M 80 e=e o @ e7 o (N e 81 o o o ** e* o o ce o #3 f4 P= G3 se & O P= e 3 o o o
cc e M

>>K o C1 o =5 o e J s=ee e e e o e e e o e o e o e o e o e o e e e e e e e o e e o e e e e e e e e o e e e oI ek *Cee J u Q O o o @ QQ Q o o o o o o o o o o o o u o so) u o o em o o *e1 ==e a O oooJoOaoJ1o O I 0 0 0 0 0 0eo s / Z 0 0
sP N **

e E
os a se

>O
2ad O
w4 as 4
3>E w P=
o I Fa o o e o o c o o o ceo o o o o o o o o o e o c,o o o o a o o o o o o oa o e e o e e o e e o e e e e e e e e e o e e o e e e e o e e e e e e e e o e e e o e e o e

ooomonQoo a 4% o o o o o o o o o C, o o o o o o o o o o u o o o o o o o o o a o o o o4 o ck E4 ooeCoooJ
.2 e3 3N
4 ee u G.
== e
HJ
== W M M
3 o J H
O *E C9 er

O N e o e = 4. =A o w)= P* L" A N 4 4 34
4 o @ @ cc. O c A .4. P. M c 4. e1 e em

4 ed P. e P= C% P= c ti P= e o eJa == J Pd =s o re en c e tywe aavgy o oPm p g gg cc P a o me gno en n S %s s a g gT_ 6 CE e * * e e e e e e e e e e e o e e e e e e e o e e e e e o e e e e o e e e e e e e o e ee4O e- O ** o o o o tw fu o e o c1 o o o o o o o o e o o == o tweg o e o o o o O (W o e "3U O 4 0 0 0 o o o en n o = .-e0 0 0 0 **2JK fM U 0 0
*e E L

e= o.
|

| MJ4 E w
a ns. 6 P=

u1 Q > u>= ,o ce M 4 *) e e e o C, P* P= M
s o s M M e n c o s a ., o *) M ort er) P14 4 4 4 4o n M M , n o o a < M o o o o o o o e c c o a .e, cauoco.eoooooeoOAm. ~ ~ w ** A 4-

>E Z 4 CL e e e e e e e e e e e e e e e o e e e e e e e o e e e e e e e e e e e e> e e e e e e e eZ 0 3O@ f% M a o N fM N d J F $5 4 O og @ @ a o sie J Q 4 J en e o o o o O e e 4 e o o d me o o O o e o 4w& O O N o ** e P= a a. E o o a ** a s P e a P= P= wi wi M M .= cc o o o u o o o P od) m 0 La J44 0 4 O O O @ ef) O .4 C4 fM N O w me a <>e e C 4 4 4 e o d o o u o se og 5 og dL e og oZ 6 sw 0 0 0 0 0 0CE M ee we eie ce ce ce 0 0
u6 N 4 g
VT > *e p. ,e

. et # 2 O M ,

13 ** 3 O GK g
6 te" X =A ,,

tan o
3 o ng

E se 04 e e o o M e O 4 F* CC @ C o me N M N O 4 Pm & g* Us o ce N M e d 4 F* P= & F g E N ar) e c ar C CCJ e3 o 4 3 ee ce ** srl og == ogaC e e* 2 eoeoogeecewececeC4 h tv N f4fM Pdhe N N Od.J*)P1F1p3*)CM N *)
Eoo M 3
n.a o >= W g
J o A 3 3

gme 3 O o ** "w ** == N f"' ert e # 4 Pm .O # @ L e e M1 fg A 4 Pm e.e e @ o en N *3 e 4 e J ** J. ** * .% 6 =) 4 F* EM 2 M ee ce og ee ce ce e o W) we Cd N N f4 (g wi (4 a. .N fM 6 F) ?d *) * 3 M *) *1 **iad
eE eE 4.,
'&'# @ e A
E z O
3 em 2 g
E 3 s.s,

P* P= 0 W ee es 81 e c 4 f* e. P o me Pe =.>eeo ** en ce= .33 @ o se N M e 4 46 P= c 7 o * N *1 e 4 4 J & 7 o se c M e 4
eoJP1* fd ed J A ce ** ** e ce e o fw N as ce ed P4 C4 tw C4 .N F3 en M FD wepr3W1 O M P1 e e e e e eeQ s *e

** O Q. a ,
*= w E
b

eZ be and I
3 9" g
"I > s,e

_ - _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ .



.
.

. .
. . . .

1 0.0 275.19 16.00 112.31~
' '

2 0.0 1 14.'81
0.b 2f.a.70*

* J.) 2(*.11
S L.0 ill.4H
6 0.0 272.40
7 G.0 212.76
P 0.0 . 273.12
9 C.L 275.14

1C 3.C 2 7 4 . 'A I

11 0.0 273.12
12 0.L 273.06
13 0.0 273.99
19 0.0 274.91
IS 0.0 2 72.ao j

th 0.0 272."U {
17 0.0 271.21

|16 0.0 211.C3 1

19 0.0 2 66.t 6 |
ra sv>.os 2s2.co
21 3.0 246.49
22 b.0 24t.91
23 0.0 244.21 I

24 0.0 242.47 -2.0L 105.94
25 0.0 241.02 3.25 103.03
26 0.0 23a.13 7.00 100.59,

| 27 100u.00 ? ! 7. ? 5 1.00 102.37
'

2H 0.u 247.2S 9.25 98.P0
| 29 0.0 2 3 7.2 b

30 0.0 272.31
|31 0.0 269.43
1

32 0.0 242.47 10.00 100.74 1
'33 0.0 242.47 23.00 95.10

34 0.0 240.07 3.hD 10?.39
35 0.0 242.47 48.00 84.27
36 0.0 240.07
37 0.0 237.25 -1.50 103.46
3M 125.0J 269.c5 I?.00 111.74

T 4 C t.E T S Y S T E P GrMAr.D : 1#.25.00
SJ MM AR Y OF lhF L0dS(*) AND OUTFLOWS 4-3 * ROM Fl*ED GRAlit ACDLS

P1PE NUMfEM FLOWMATE
. , _ . . _ _ _ , ' , _

1 1h26.00

Til AE T FLOW 1 ATC ThL SYtTEM FROM F13E0 bRADL NOC E S : 1625.0L
THE NL T F LOW Oui of THE SISIEM FMON FIRED bHADE NOLES = 0.0

.

Tb! SELATIVE CHAhGE IN FLOWh ATL F rum THL PhiVIOUS TRIAL : 0.C006u

.

e

0

1

.. __



, , ,.. ,
e

o

e

s

.

)

:

!*

4 8
1

6 . *
*

4
I

E O e == c P= == tw N (b e a a c e c e & M N N P* P* P= > e 4 P= d ts f% N O O O O e O r.
MA O 4 O N O N e e e ** M ee ce e arl F) == e G C e e e e E O P* e e e e O @ O o O O E O O o O u7 O eGn s3 O e e e e e e e e e e e e e e e e e e e e e e e a e e e e e e e e e e e e e e e e e e e eO ** C 4 O P ** O O O e O N N F3 M f4 O O 4 @ C 43 C ED @ M e C O @ @ P F P* 5% OO c O O O O g* O e.*) o O *e CM 4 ** ee se f4 ** t B 0 e.* MEOeee***M** 0 **f% O .J 9 9 4 es e* I4 ** I

J a **
M4 3

EO P
Q 8 o= c N == ee a er) M at P. P* P= P= == c 4 0% P 05 0' O O O O O' e M tb CW N fw 4 4 ** d P 4 0
.6 w *= 4 P e @ r3 * ee ** f4 N & O e M P* * e e e E .13 E *E N E3 O 4 4 4 w .T 0% 4POO N O O f* O 0* u &O aE U e o e e e e e e e e e e e e e e e e e e e o e e o e o e o e e e o e e e e e e e e e e aw ed O EO N O CW f% M *1 Fe e e * ** f4 f% e O O N f% N CM CM f% f% O f% F O' @ 05 arn r3 = v1 O O N O C he O w) O 64&EL e6 8 8 9 8 8 8 9 *e 9 0.me w m ea
** M P
4 y
JOC

C
e af M

Q4 M

W e. >4 Q P* == 0 C e ED E srl O ** e J W) F1 O O CM M @ 4 6 0% e O P= a P= PS P* O d O == 0% art O N- J M M O me 4 O se O P* 7 ** m3 P* el #4 .3 O N f% a O == c3 4 w) 4 CC e A *1 P= O g* N O O == c o 1 O O ts N> = > * e e o e e e e o e e e e e e o e e e o e e e o e o e e o e e e e o e e e o e e e o e eI e& A M c c ma =e O e.a o es e O o o O a o O O O s.4 O O ;, u a 4 ee c ** se ce we w N O u O O w a O ce J uO11 O e 6 3 0 0 g S t t2= = . . ,.a P= ( ==

N E
se e. eq

D Of
.x 4 ca .3

E af 4
J > *n Ga 3'
O E Z M C O O 8"' OOOOOOOOOOOOOOOOOfOOOOOOJOOOJr3O G C3 F4 3WOOOL w e e e e e o e e e e e o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eO 4:: *P OOOOOOooOOcsOOOeOOOOOOeoOOOC3OOOOOOOO O O w c c o c5 O4 O EO
2 e1 3 C4e
4 J f
en eu
w) J
== .mo A M
3 0 .J M
u 4 sv 4 C. O Pm O *1 O P *e J N O a P* ** P* C% O #* C Pm 7 P1 C ul re e 4 .7 fe O M e P* A 4 ** P* D.J .no ** .A 3 == O .N O P* N 04 e)P*MPee e e 3 otwf4 O O O6%eP=* O 4 3 4 e O el E O O 4OOOO3O 4m he E e e e e e e e e e e e e e e e e e e e e e o e e e e o e e e o e e e e e e e e o e e e ee4O *= Q:4 O c w c F) e O te o O La ao o O O Q ** em O O f% O e w) C O c == ee we e ee O O O O O e c == O ==y 0 4 0 0 8 0 0 0 I eo ce t t4 a et N 6d
== 2 : O-e*=
AJ4 .E g 64

9"
en. Ena lea

,

Weu4 O *= >= 0 C Pm 7 N 4 4 4 Pm P* O **P* e) P=
O O a e e

O P* 4 f% tl ( N N P* P* P= P* P= y) O O O en o @ @ @ O
== t w > e. 4 4 ee a. e e) ce e g e tg 3 3 4 e e e e e c O O O O s ce e. g == a o .:g e O O a o == O e>& E 4 X e o e e e e e e e e 4 e e e o e e e e e o e e e e e e o e e e e e e o e >= e e e # e 4 e

ON4c
faoOOJ J ee me a 4 N t! 1 N N E .c C 2 erp 4 O O O O O F* P* f% P= 0 O M M O 3 8.#g 9 3 A E *e e 3 O F* O Ee (L O e P= P= P* 4 4 7 & P= 4 e em P* e.e se C .G 23 O 4 at O O O ce o o e e c ue d &Aw $ 4.J .a == 4 ** P= P* P* Pm P* 4 4 (N N sr3 *) P* 4 4 4 4 4 4 4 e O o A 4 0 ee ** M == X tt ** e42 wN 0 0 0 B B 4 8 ,e N ee ce * ee == 0 4OE ** Mu s.a **1 4 **

st >= ee P=
* et it) eT eD d P*

3* 3 3 cs rt
4V E t=A

t.J O
O et E E ** (M e e O O M # J1 un f* @ @ 4 O =* f% r1 N @ J P* E C' @* O ** N M e o 4 P* P* a. c= z a to M e e o as 42 3 et 4 3 ee ** ee #3 ee ce ce 4 ee se ev ,e == re ce cd N fg N N rd N N 64 f4 se .J =) at W1 *) e3 N f% *1
4 e e ag

..,
E f. O M Ewe u >= ena 33 43 .4 0 8I** J 3 e.3 ** fu se se f% C3 *1 e er. J P* 4 @ p C e F3 N c J P. a r f* ** N =) e 4 e J: ** C es e f4 a: M 4 ** *O 4 e) == ** ** ee se == se s*1 ee N Cw f4 N f% r1 f4 N N f4 m.4 W1 to M et *1 *) *1 ML 4& .m ""
6a

.J
J: J e
K et O E3 e == 3 em2 e

P= P= J L., * 6 e M e #s 4 P= 4 b 3 e !N el e C 4 Pm 4G @ O e.e *% W) e d =0 P* 3. F O ce N 8rt e 41 J J 4 J4 .3 ** N M e DofWN .A (L ** ** es ce me we ce ce a ** fo s% to N re tw to re sw to M *) #3 M M *1 W1 G *) *) ee,eeeeQ .J ** .a== 0 e. 6
i e= 6 e
| u u
, a u zL t v t=l '') e-

_ _ . .



_ - - . _ _ - _ _ _ _ _ _ _ - _ _ - - _ _ _
_

1 3.0 2bF.33 16.00 109.21
~ '' ~ *#

& 3.s 2 67.b5
3 L.0 25P.76.

9 G.3 2b7.79
S 0.3 Phl.k1
F 0.0 2h3.97
7 G.0 263.99.

*
n 0.0 . 264 61
5 0.0 26S.61

1C O.0 266.98
11 3.0 269.60

~

17 0.0 264.S2
13 0.0 266.04 J..14 G.0 _ 2 6 7.SS .

j 15 0.0 264.37
16 0.3 264.28
17 0.6 2bl.Sb
18 0.0 261.29
19 0.0 253.69'
SC 500 Mc 228.57
21 C.3 216 61
#2 0.0 215.36
23 0.0 211.65
24 0.0 2 C 7.81 -2.00 9G.92
25 0.0 204.64 3.25 87.27
20 C.0 2 3d.S0 7.0G P3.RS
27 1500.00 19(.30 1.00 89.6S'
24 0.3 194,.36 9.2S hl.Cb
29 3.0 196.36 *

30 C.0 263.18
31 0.0 258.66
32 G.0 2 0 7.h 1 10.0G ab.72
33 0.3 237.h1 23.00 80.09
34 0.0 202.57 3.ho b6.13
35 0.0 207.81 4N.00 69.25
36 0.0 202.S7
37 0.0 196.36 -1.50 85.74
3e 12%.0G P S 9. 4 2 12.00 107.22

THC NET sv5 TEM DEMAND = 2125.0G
SJT4Ak7 0F IhFLOWSt+3 AND OUTFLOWS t-3 FROM F laLL GRA DE NODES ''

PIPE huMPER 6 LOWR ATE ~ ' **

1 2125.00

THE t.ET FLGW 1AT0 THE LY1TEP- FNOM FIRED GEADE NOLES : 2125.00
11E hC T I LCW OUT bF THE SYSTEM FROM FIRED GRADE NOLES : 0.0

.

THE kELAilvL CHANGE 1h F L0bR ATE FNOM THE PHLv100S TR I AL : C.00024

,

. -

e

e



*

,n g o,- - - -
..

...-.. ... , .

. da1 -

aj$ --

gA e
n. a + w -

:2 m o:
; e o

3 m: e-

z-

g,

j;! >, O O
'

q3; e G g 2
=

-5i 1

Esi 6
"

i9i '

: :
.

6e @

-

_3 ,

s@.E .
' o '

x ; c-
i.. ŷ
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