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INDIANA II MICHIGAN POWER COMPANY
P. O. BOX IS
BOWLING GREEN STATION
NEW YORK, N. Y. 10004

December 29, 1978
AEP:NRC:00110

Donald C. Cook Nuclear Plant Unit 1 and 2
Docket Nos. 50-315 and 50-316
License DPR Nos. 58 and 74

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
klashington, D.C. 20555

Dear Mr. Denton:

Enclosed please find our response to the questions contained
in the =Attachment to Mr. A. Schwencer's letter dated November 7, 1978
regarding additional information on the containment sump test. Modi-
fications to the sump, as recommended in the Alden Research Laboratory
test report (submitted to the NRC via AEP:NRC:00112), are tentatively
scheduled to be completed during the first and the fourth refueling
outage for Unit 2 and Unit 1 respectively. Detailed schedule will be ,

sent to you as it is finalized.

The attached information is being submitted at the request of the
NRC staff and provides experimental and analytical verification of the
adequacy of a previously reviewed and approved sump design. In light of the
above, AEPSC interprets 10 CFR 170.22 as requiring that no fee accompany
this submittal. (Reference: 10 CFR Part 170.22, footnote (2).)

GPM:em

Sworn and subscribed to before me
this 49 ~ day of December, 1978 in
New York County, New York

Not ry Public
sUsAH GAY sTctNSR

NOTARY PUBLIC, Stato of Now Yotk
No.. Oj~anSY0

Quaffffod in iyow Yotk County
Certificate fttod in How Yotk County
Cotntnitudon Expftos March 30, 1980

cc: (Attached)

Very'ruly yours,/
, 6: P. Maloneyt

Vice President

REGULATORY DOCKET FILE QOPy

V90103COG~



Mr. Harold R, Denton December 29, 1978
AEP:NRC:00110

cc: R. C. Callen
P. M. Steketee
G. Charnoff
R. Malsh
R. W. Jurgensen
D. V. Shaller-Bndgman



ATTACHMENT TO

AEP:NRC:00110

RESPONSES TO NRC REQUEST FOR ADDITIONAL
INFORMATION ON CONTAINMENT SUMP

DESIGN AND TESTING
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RESPONSE TO ITEMS 1, 5 AND 6 :

Alden Research Laboratory (ARL} has made several suggests,ons for design
improvements of the containment sump. Based on their model tests, AEP
is planning to implement the ARL Recommendations. Specifically,

a) Modification of the vent pipe design to insure that air will not be
trapped in the sump.

b) Removal of the horizontal perforated plate located below the sump suction.

c) Installation of a vertical fine mesh screen behind the vertical grating
at the sump inlet.

d) Provide holes in the sump roof for additional venting.

e) Extend the existing vent pipe beyond the maximum water elevation to
avoid the water flow through the vent pipe.

All these modifications will be implemented in the plant during the first
refueling outage of Unit 2 in the Fall of 1979 and the fourth refueling
outage of Unit 1 in the Spring of 1980.

RESPONSE TO ITEM

2'odel

tests wi 11 be conducted to insure the sump design is not susceptible
to air entrainment due to liquid effluent from the ice condenser drains
and to the pipe breaks striking the water surface in the containment. Once
the tests are complete they will be submitted to the NRC.

RESPONSE TO ITEM

3'odel

tests will be conducted to demonstrate that pipe breaks in the vicinity
of the sump will not create flow conditions which adversely affect the sump
performance. The results of the tests will be submitted to the HRC.

RESPONSE TO ITEM 4:

Attached is an analysis based on preoperational data and model tests which
demonstrate that adequate NPSH margin is available under runout conditions
for the containment spray and residual heat removal pumps.
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RESPONSE TO NRC QUESTION NO. 4 .

&ST-ECT—- .

Demonstrate that adequate NPSH margin is available under runout
conditions for the Containment Spray (CTS) pumps and the Residual Heat
Removal (RHR) pumps. Entrance losses based on model tests and pipe
friction losses based on preoperational tests will be utilized.

BASIS

1. Active Containment Sump water temperature - 190'F
(Section 5.3.8, page 5.3-25, Unit 1 Appendix N of the D.c.
Cook Plant FSAR and Response to Question 212.29,

*

Unit 2, Appendix Q of the D.C. Cook Plant FSAR).

2. Containment Pressure - 13.2 psia
(Lowest allowable in D.C. Cook Technical Specifi-.
cations Section 3.6.1.4. page 3/4 6-6).

3. Active Containment Sump water level — Elevation 602'-10"
based on the water inventory from the RWST during the
injection phase from "min" level to "lo" level. When
credit is taken for the water inventory to the "lo-lo"
level in the RWST, the active containment sump level
would rise to elevation 606'-2". A further increase
in level would occur if ice meltdown was included.

Preoperational Test Suction Pressure Data (2P0-050-537A).

5. Sump Model Data (Alden Research Laboratory Report).

REFERENCES

1) Crane Technical Pape~,No. 410, '"Flow of Fluids Through Valves,
Fittings and Pipes".

2) ASME Steam Tables, 1967 Edition.

3) Hydraulics Institute Standards (pgs 57, 58, 88, 89, 90, 91).

4) "Hydraulic Model Investigation of Vortexing and Swirl Within a
Reactor Containment Recirculation Sump",Alden Research Laboratory.

I

5) Appendix N and Q of the D.C. Cook Plant FSAR.

METHOD OF CALCULATION

The Containment Spray pump flow was varied up to runout with the
Residual Heat Removal pump constantly at its runout condition. Data
was taken at various points and is presented along with calculated
values in the tables on pages seven and eight. Curves were constructed
based upon these tables and. graphically show the relationship between
NPSHa and NPSHr'

similar .method was used to generate data for the Residual Heat
Removal pump. Data is presented on pages nine and ten.

I



F4RM GE-d
ENGINEERING D

AllER ICAN ELECTR I C POSER SERY I CE CORP,
""„2 8ROAOWAY

NEW YORK

SNGGY~OP ~O

DATE ~~ ' BY~~~ CN ' P ~/'Pg
I

COMPANY +'+ -A- G,O

IDLANT I1.

SUBJECT COaaT~I l "J~t- Suntt~- hlPSH &iIFC~td,

cr- C~<

A, PIPE class sc:c<Mpp,IAI. APcA (FT,')
CL ~ ~gp~i+~. ~y Fgypg ~ATES, 50RC~ >Pp ~.L QOQTA<gl4EFIT 5 THE 00$ 4ET DP TIIC I.'mP

( O<TAIQNE<t PAESSQPE (FT H,O)

HvPA . VFIPOA, HGssLpRE DID'Nc Mu<Q ( FT. Hp.o )

H —. ST&Vie HEAb AGovC PO+P WNTclLL-~<K (FT Hzo)

@II km'~ IIeRD aT Punt i~~ (FT. V~O)

HL I RICTtuP ~Qs<s ( <T

Idaho

)
P PvrhP 40cai~ PA.cscgg.c (FT. Hga)

Psw 5&'TQR.P rloP Plp.=scOP E ( I-T, H<o )
I Lvln UEwslT> (F~lscc,)

V~, 'F aC.Ii>C ~OvuNIE (.FT. /lb )

NpsH„
WPsH,

~) Hv.= ~g

+2
MIXUP I.OSSES C I Z.g

1 ALIpgg R,FSgglICg 'ASOag-OI-y 4PCILT ( P<,. ZS): C„= .2;1

D) Hg = lgST Sume t-ada~ - PumP c.CNregudC

~ST,o~ 44C-llpBdr MAP LAC I PQNP CfHTEALpyE +MVRTionl

I ill
C f 5 POfA& Ca~A)TALI>E LLEVRTIgd =

R Hp. I VNP C,ROTE'~MB'=.~RYIaPp - ~73 0



a

FORM Qc d
ENGINEERING DEPT.

AllER ICAH ELECTRIC PorER SERVICE CORP.

2 BROADWAY
NEW. YORK

CIATE

COMPANY

PLANT

sHaar~or~BY~ CK

G.o

SUBJECT ~"'T~) '"J~ F"- ~'> ~0~9 — A pS I n AR'gi4

g) Q~pp, Q„P I FT lI<O Pi 1 l0 P

I

7) HA - fga7 P5i —l ~ Spcsi ~ )3eZ p'I = gl s 5 F I ~ H<O

8) Cor recision OF C T 5 QATA:

THE nnnyINUIA R,l~g P~ DQTAih3APLE ovRIgg(g Qgg 1855 cves 9Q37g('rn for

Pvrcip sFIIsI~ 7+ 1 QpN 4R ~E 'AC< R rsk poroP CorI'<cgioes WENT

NEkF5~& c nhNE siacB mlle QAl'A FoR- TFIf cT 5 QP5HA 5e3t-> REFLfc-T THE 5k Fco4

OP . SOS'OW CHIC,FI voOOLO OCCUR.E QVRIQCr gghICilT.

) HE < ~ FLO(g isoILL IrocA.KAQh, THE FIIIcT iori c0sc6$ AIFI Igck=A'.= TIFF vccccIT", HERo. LT

IroAS RsosorrIED THAT THE . FR\C1lrsh Lo@aaa aVgkir OI ilsOEO GET'a884 TlssC (CssIInhc.sI Pipf 840 1'4d

'hlOIUIOUi4 I sF

T INC

m ~E CT5 PVssiP s~ THe Seose Rs TsO nc TIssE TIICOQ TICFIC

C.. C 4 P~P~~ -|=Ski%.

C4LCVLAT(OPS lRE'Er<~E»

Thg AFFIIsllT I l-A4 0>"E 0-'f> TO IIIAkL Tg COgReCT U~ Ia TIEE I=RIC~IoJ 4"8:
~

4FP Ih) IT'I LQIsO .'

«rSS

AEIo w!CTI~„ IIR~., nibs, THEA Use'0 i'Ha iIJPSAg clolLcvLATio~~

9) PX I RPl'dLAT/Oa OP'HR gA I 8:
filo rlasw'ap oa uusroa ls2ogl< Floss st (ansihrrlaLj lass 7/98

OE'LIIVOVf'LOP . (S~C. g so40IIO- ~ . II OR74 POIM 1'JAs, flZEOEO IrV TPP R&it OI ., RVW»~c
+HIS POINT, MIF ~aTr iwe~r US lAcr THE &Iaaf ACTINO OC-" «R. SEO +Qy<f

IO) RVRlCVT CoqOaTaOHS:

C:l5 PVAIP —3(OOQ cdPm

RHk tuel —. 5OQCI „,).ni

I Flfsf AkF chwvLAftb vAIvs'hsro oe rrlAQOFActilkaRs cvitvps ArIG TFIE sslcTve- PipE

LA'IOv7.



FORM< GK b s

ENGINEERING DEPT.

AMER ICAN ELECTR I C. POWER SERVICE CORP.
2 BROADWAY

NEW YORK
o

DATE

COMPANY

PLANT

SHEET~OF~<BY~css

SUBJECT Or 'IjrJ/"I@~I <op:(p-'JPsg 'Pvfg-gg

~rWL.= C LA l lob:

( ~sl~ 1 g
C I ~ I v(«t''-. s 1801

g pre ooI, u p I,e par.,~. nl ~0 0/1

l) 5k+ flc HQAQ (TEST):

l4<.esw = 'l l "~ — S~a.S - 24.92 er. H,o

2) l/ELOC. IVv HEAg

H„„=
~oLume F~~. = l80lgP~(.l$ 3@Q /„g 0„7 „„) = Q Ol

s~.

PlF+ AREA A o, l77/ PT. +

9 Ol/R = 5. Ilo /ooo

Hvu= .4l Fr. H,o

3) QuraP FRIc ~lcm I oS~FS .

= C,Z.~ = .2.7(.OI) = .ri P-,. H,o

I) I i ma PlRIc:flOJ Loss~5

<), f ~ICTrGIsI,. ~dSS+S I

~IL=274 ~.l/= 28'7 ~r. W,o

I

&) GrQTic- HeRo t.Ace.iv&T)-

Hs= CoCI~ >3 5'7<-S = 28.33 Vy, y~o

7) CORRECVa 0 FRICVia> c oSS:

s FRoRi FSAR.: Los< la cosmos P,PE I 25 pg g o

msc iw oioE-o Cws,ossa 5.27 os ssso7
r~Xio - .Sa. =,55

Lo~s l. coneo~) elPE -
~ ~S X Z 87 = l ~ 5«V I4 o

sossseo~sool Hs=I()80l t 5080)/(l8OS+ 8837) ] 'X l 81 = 2.$ 5 oo Hso



FORA CE b
ENGINEERING DEPT.

AIIER ICAH E'I.ECTR I C PDWER SERY I CE CCRIs,

2 BROADWAY
NEW YORK

DATE

COMPANY

PLANT

B

SHEET OFBY~ CK

SUB JQCT ~~+ I 4 iQP-/E A/p'(fiI~I/~- p/PS jl

I='<IC«or'-D." = 2.35 t ( Z,S I- I, 5e ) = 3.63 I=~. H,O

C 6100:

3-ss Rl.s. ciissEB iHB NCAA BxcEctis THE Nl SHB. As is siiawa o<

s HE TABLES ar O CrRRPC Ga ~He tn~ateG- P&W.



eo

u ~ P

~ ~ ~ ~

~ o r p

~ t



I
.4

0

0

r ~ r

r r ~ r
I ~ 4 ~ r

r r ~ r

$ s ~ e ~

~ ~

r ~ I



FGRPI GK 4t
ENaINEERINa Dz

AIIER ICAN ELECTR I C POWER SERY I CE CORP,
2 BROADWAY

;NEW YORK
t

DATE

COMPANY

PLANT

e SHEET OF
BY ~ CK

S. 0

SUBJECT T l2 H ng CTG potnp

Dwfh
F01 sT

~VIYIP 'aVIIIlICB( STATING Ltgqy

(TE T)

SECT IOd

PQESSv&.

LItRL4C,1 'I

lgcpc

FfL r ~
Lc55E5 I (AGc.IaE~) l (RCc.ICErIT)

FT.

$ 9 l.5S
S99.5o
sly.5o
519.5o

FT. HgO

24.58
Zh. So
2.4. so
2A. go

FT. H,O

2.l. 83

?O.67
I't 50

r f. H),O

,5?
. 7l

l.06
l. 29
2. ZS

2.89
Q.2g
.g lP
4.35'0Z.83SOZ.83

602 83
ho 2..83
6oz.83

FT. H>O

2,7 -83
27.83
P.1 .83
27 .83

K7 .83

Dhlh, COATA>gthEp7r

pg555<A.E

eT. H,O

31.5
3).S .

3t .D

3t .5

VnP IL

PI-'G~vr.a

HzO

2Z 2.'l

2.2, 2'l

2z..'zg

22 .VI
Z2 .Z'l

COCCRCc wcIO

~0k'%In'5/5

gO,
2..8'l
.3.2.g .

9;35

.&Pe

2Az,l.
R l l2„

~8m
.Mn5o .

NPb H„

FT. Hgo

4h .67.,

~.52.
>3. 'l8
az.ls

..8'r.. 3S

F I. HgO

't.o .

t d.Lt

lZ5
l {4

....Q..

I

EX| c=55

PgH

t T. Pzb

25.6'7
24 . t2.

2 ) .$ 8
l8.&e
4.8p,

~ ~ \ ~

I

I ' ' ~

I
I

I I

I

~ ~



FORII GC 8 e
ENGlNKKRlNG DEPT.

AllER ICAN ELECTR IC POllER SERY I CE CORP.

2 BROAD'HAY

KW YORK

DATE

COMPANY

PLANT

lo I0SHKKT OF

BY~3 OK

O. 0

SUEIJECT

DA~A
Pol r

V~l'ICtax~.:>(.
(>ear)

5-.-c - 0=r>.

(roc fi
'09

PQEC soPi.

Va uc.nv
I3 KAFY Losses (mi~ i') I (Rcci fr~)

IC % ~

FAiC. «OA
l
5Vn;F O'LEYAii» ~Ti4«~

2

3

5'I1.5o
~A 83
Dq>.S~

5gg, 5o

Fz lh~O

2Z. 5o
2.2 . 83
2.2.. 83
2z .5o

Fr. H,O

2c.go
2.0 . I'l
Zg. OO I .0(o

I .23
2..23

P1; fI~o

Z.OQ
2.. 87
3. I2,

F7.

60K. 83
boer, SS

koz.. 83

4oz s3

Q z..rr

Fr. Hio
2.'l . 83
Z.'7. 8P
2'7 . 83
2.7. 83
2.q S3

,CAxh Conga Vr Z)r
PAP Ssgll,~

.R. Ho
:3).bo .—

.Dl,.5o
9 t.~

RI.&0

gr,r P.

PA i--so A.c.

FT. LI O

Z2,2. I

Z2.2.'I
Z2 2'I.

. 2Z..2.'I .

Z2.2.'.I

CORRnc~eo

~~iCatnpl %5~~

~ ~J. l4go.

~ z. o5
Q. 31
3,. I>

.. 3:oc).
5;zs

,. &Pe

2, l)P
3LI7'I

.. 375.'I

. 5oSd

NPSH„

Pr. +o
3 5.2'I

3H. 98
35, 2.7

39. 38

Fr H~oi

S.o
IO. I

IZ.S ..
ts.a .

M.o

Ex< Esp
VPSH

Fr Ago

2.7.Z I

2LI .5Q
2z.98
Z.l. 57

.8. Ia

~ l ~ - = ~ ~



\ ~ V V ~

:;:to"

~ ~

I;.'s

!".ZO

~ ::.!I::

~ ~ ate
~ *

::: IO
'::I:
:- ~ t"!

.'!!!i-.:i >I>

:::::I:;::::!

1'::I::
~ ~ ~

> ~

iiii!i:ii

- ~ ~

~ ~

~ ~

I'ijsl:a..':::(i

~
>

~ I

~ ~ ~

~ i

~ ~

~ ~

~ ~

4 ~

ii: I

~ :.:I
~ ;1:j

4 ~ ~

4

\ ~

*
~

I ~ "!I:!I

I I I ~ I ~ I ~ I LIC

D. C.. C-ooy,. P~uf
P5 v>'NPSHI

~ ~
~ ~

~ 1

:::i
~ 1

I

:Iii

~

3
~

~

I:.::

:'il
I

~ ~I!

~

I

1

::is

',I.i
i.lli

I:::
4

~ 4~ ~ ~ ~ ~ ~t't'
:::I

I

'
I

!(II

~ ~

tl i::::I':::

~ ~ ~

."
~ I ."'
~

1'!'!

ljsi

~ ~
~ I ~ ~

il!e
~ ~ I

ills > > ~I'!I'

~ I ~

~ ~

~ I
~ ~ ~

I ~ ~

I ~
1 ~

~ ~

~ I

-"-:I
~ et

::.:'i
I' I
::...I

:i:!IA ~

t
~ I

el
~

.i!'il."!i

1

~ ~

1

~ ~

~ ~
~ ~ ~

::::.:::I.:::::

~ ~

:ls::,
~ ~ ~

4 ~

~ „

I~ ~ ~
~ ~

QDISI. 1,': ::-:3500. Is! ".I

.(&9n):;

I ~ I' '.

i .)i:I

: .i.,

,:I ~

:.:I::.:
~
I~I~~I

~

~

!~~I~~

~~~

~~~~I~

~ ~

I

:.'I:

~ I ~

I ~

L.'0

I

: . '.'.I,'

.T

~

'::":I:-':.:

eti! I!..

:i
I."!i';:I::,!

I;.::
~ ~

4 ~ ~ ~

~ '

I
~

i:!I-:i i
..:.I! .

]

':.(
.

:6.oz. —..:ln

lgo. F',:..:.':
I -!!'

CS~URE-:i6

~ ~ 4 ~ 4 ~ I I

unp... LEy"-i"')
(ATFR.iTB~P !i i
oaT~IQ",Ml':PM

I ~ .
I

~ I
~ ~ ~
~ ~

1 ~

I ~
~ ~

I

~ !.I;

:soli

~ ~

1,1
~ J

~ ~

1 ol
~ j(

~ ~ I
~ ~

~ ~

~ I

~ ~

I ~

~ ~

I ~ ~

I III
~ II~

I

II(I;
,:ii
iij!

~ ~

~ ~ ~

11

~ I ~ I

il':

4 ~

li::

; I:'.

~ I*

I s.".

~ ~

lo
~ ~

I ~ I

I

~ ~

t':
~ II

«:i:I':I:

!.Ill I:1!'I" I"

::I::l:;!;!

'I ~

~ ~

!Ill

:ste
it(I
I ~ ll

'ill
:ii!
Isjl
~ I ~

~ 4

~ ~ ~

~ I ~

~ ~ tl

~ ~ ~
~ ~

i I I

Ij:

:ilJ

'. il

-'~ I

3I ~

I ~ ei
I

~

il(i

iii;
:I)'-

~ ~

i:Ii
~ ~ ~

~ ~',!
i:I

s(i:

~ ~

I ~ I
ii(i

:!I'

~

~ :.I

i]i!
I
1

~ ~

,:iII
!i(
~l
e(II

Igf:

: I I I
'

I
I

isi

~1

'li!
I:il

I

st

(III I:!I

ilail I i

i(:;I 'lie
3:ill i:I!

:;Hi. P,;

I;!! !(!I
:III lll,

I ~ ~

'I

'"'(j[l

!Ii(

!,"I iliii

I:i: iii:
.! si I ~J: l: t

I,'ll .'Ih

>II I;.ii
Il(:: i:;

lii i-')!
llil !!(I

::il:.:I ! I I!

Pt
"I

!ill il;

~ I Il~

Ilsi

I
~ I

iA

ig;

li~

.':i;

t

j, I

/li

cali

io

I'l

li

'!
I

I

I
I

.:I::

I,':!

loll. I
I I

I:.'.

~ ~

jl
il

~ ~

'i!I (io
"

ill
'Q(

,. ~ I
jlsi

lli(
~ ~ I
I ~ ~

Iii.'
~ ~

~ ~ ~ I
!!i

i!I

1st
I ~ t.
'::I
: ~ ii

;'ll

ii;I

'ill

li

ii I

ii.'i

il~ Ilt:i Io

I
i'

I
~

I
~

: l.:
litI

t.:,

ij>

,!:;)

II,
ee ~ I

1st:

I ~

I:":(

ils

;j,il

~ I

~ ~ ~

>>te . I I
ot

:t
I I I '

~
~ ~

~ ~ ~ ~

~ ~ ~ ~ I

!:.':I
. i,

I::.'e" ~

: ii('-'
ii:I'.!

~ ~ ~ ~

I

"'ii:."

::i,'"(:':.

'.
':V.'e:::,:

i',-!I
!I'll:i:

i!hi!

.'i)ii'::.

I ~
.'.'

~ ~

~ ~

1 ~

~ I::;
ile,-e

I:.:

II

I

~ ~ ~

I

.'I
1:

I

Ii

~ ~ I
1

:'l
::t:3
:::iI
~ ~

~ ~

:i:i
::::'I

'I

~ ~

~ .

~ ~ ~

~ ~
4 ~

~ ~

4 ~

~ ~ ~ ~

!III
~ \ ~

~ ~ ~

.. I'3 ~-

' \

'' ~

~ ~

I e ~

>
~ 1

I ~ :

~ ~ ~

~ ~

\

~ ~

~ ~

~ ~
I

(I:,

I ~ ~I ~
~ ~

le

;:ii!'[!!i

~ ~ ~ ~

I!!!ij>ll

li( ~:

.I ~

'-,i

~

I ' l
lsi'!

4
~ I

~
s>jt

~

.'

::::::I':-;::ll
::tel:;

',.'.:(I;i'.

lolls

~ ~

~,'i ~i

I ~

~ ~ ~ ~

~ ~MW

~ ~ ~ ~

!'i J.';:i

:::!Ii i:

s.;-t

~ I ~ ~ ~

:"!I!"
>;I'

!i It i!
—~ = ~

~ ~

"'I

I i (I

'I .

ii. ~ ,

, . ~ it.t

~ '!ll:;:I
;:-;H

)

I ~

:'i.::.'a!

~ I:.:

i:,'=, I:. i

~ ~

:: Ii:

4 ~

:li!!:il

~ ~ ~

I;!I
I

~ ~

::i:
~ 4\ ~

ir
C

~ ~



~ ~ 4, ~,I I ~ ~

D. c. ~ Wow P~4'f
WPSH

~ I»IIII, Iss II ~ A
4

13'0O

1. ~ I» .

'.I! i

~ ~ ~

~ ~

~ 1413
l.:11 .

: .I."

~ '

~ ~

~ ~

:i.l:.

..'1:::::
I. "
~ '

~ *

I ~ 4

~::I

~ ~—

I
';:il!'i

~~~I

~

~~~
~~~I~

~

~

~

~
~~~I~

~~~

~

~

~

~
4

~

~

~
~
~

~

~

~

~
~

~

~

~

~

~

~
~~

~~

~

~~

~

~~

~ ~
~~t~

~

~

~ ~

~ ~ ~ ~
~ - ~

;»l.'

eel:;
I

~ tt
st

,I'

*

II::.
~ ~ ~

~ ~ ~

»:I

"I"
~ ~

I

I
I ~

~ ~

~ 4 ~

~ '

~ 4

::li .:

':I':::

Il

::.,:,}-: .

"'!1':»I

~ I

»41 ."

Itt':
~ I

tt::

I ~ '

~ 4 I- ~

~ I

~ ~

s.'

~ ~ I

I!!I
~ I

I»I
:I:I
i:;I::Il
::itj

4

\

~ 4

~ ~ ~

~ t
~ ~

I

~
~

sf
I

~ \

et

~ ~

I

e. 1

=I

4

I

4 ~
~ 4 »;;

~ ~

I ~ ~ 4 ~

%Bi

4 .". I

I»t

::.:":I

~ ~
~ ~

4 441

ilail iiil illi

~ ~

" ~ '

~

\
~ 4

:I»

:14'.

I ~ ~:;";I

i'.}I
I: ~ I

ltd

jji!

IIII

~ ~

;»:

'I; I
!».I

t lit

~ ~

i!if
~ 4 ~

~ ~

I

~ ~ I
tl',i

'l.i

sit!

t'ij!

ttg

!!II

I

L

I ~

;f1!

Il;i

1st:
~ II
~ ~ ~

I I
4~ ::I

I

1

;l
11

'.I

I,

II
I

ll
11

I
~

ll
tjt
:I
il

Ttl
Il

~ ~ ~

I ~ I
~ ~

~ ~
I

ilil

;!st
~ 4

~ ~

,I I
;I ~ I

I

~ ~

I ~

I:il,
elle
~ I

I.'11!

!lii'st

I ~ ~ I
~ ~

'.ji'IifiiIjii

ll ~ :

II"
I ~

t!ii
~ ~

I:I

}
I 'I 4

I~I'

~ ~

si;II.i,

I:
I',: I

;It:
4

fl:;
~ ~

ji:!
i}i'III

~ I 4

I

:le:

~ ~

~ ~

l»l
4 ~

':::::I
I;:.*I
'"'

I

~ ~
~ F 4

I \ ~

I ~ .

I

t ~I ~ I ~ ~

. I. ~

~ I ~ ~

I le

4

I ~

~ 4

~ ~ ~

I
~ ~

~ 4

'.::.':I'-'.:

:.'..} i:-:

': I 'i
~ »

I
~ ~ ~

"»I 'I
~ ~ ~ 4 ~';I:

:1

~ I:1.::
~ ~

I

; :,i:.I

'

.I

:I»

I

4 ~

.I
»

I
. ~ I

1

4

~ * ~ ~

I
~ I ~ ~

,::I:.
:::::1::tii

',i iiiii
i:I:i::

~ ~

t

~ ~
~ ~

~ ~ ~ I ~ ~ ~ ~

: I:
~ ~ r

~ ~

I

i!'.i

i:;I
:I;I

~ ~ ~

I
~ ~
~ ~ ~

I

",!Ii

1

: li:
~ ~ I

tetl
t'

I 4
~ I

I»:

I

I
I ~

4

I ~

I

!iii
:,'I
r:I

I ~

sill
~ ~

I ~

I:"'
~

~ ~ -I ~ ~ ~ 4" I ~

' - ~ I
: I » I II.
I

~-

~ ~ ~
~ ~ I

!Is..'.
i';::1:::.:

ii l'

-1
~

-'I"»

.l .to,
I

'4

P~~
~ *

QHTgta aA471
I ~ ~

s ~ . ~ I
:::I: ~ ".

It;.;.

;:I ~:"

~ ~

60m..-'tO'.-:.
n

"''ll.
.',Ils.t.'

~ ~

e I I I

R ;..I
~ ~ ~

sjl

I
4

1':,:.I

}

1"s.t

III,!l

I::31

::I
I ~ ~ 4 ~ ~ ~ ~

I ~

~ ~ ~ ~

~ 4 ~
~" ts,l

'':;1II i

ji!1,''ill

I;I:

I ~

I II:
!::~

-114

;II;

I
i".
',I:.' I'

~ ~

; Il:
'I

",II
!;Is

~ ~

I ~

~ I t.

!:st

I lit.

iti!' I I

Ij,
~ I ~ ~
aran
: I.:

Lit:I

~ ~
~ ~

list'.

~ ~ I
~ ~
I ~ ~

11"
, ~ I
I

OO(
4

iij:

:4 I:I!I

ijli
'li
~ ~ 4

i
!ill

li
il
~ I

II ~ .

» It.:

'I

~ ~

r
':.::::.'::l

~ I

»:I
I ~

~ ~

4

~-
~ " ~ \ 'r-

: ~

1

II:I
4

I

» ll:I 1:;:-'I
il ii..'i,'!

.,i I.';: ;!i
'3 I "''!:;!Il,.:::;":! I

~ ~

ls

I'4- ~

1.1':::

ie

-'I::::

~ I
~ ~

~ ~

~ I

:e»

; II 4

I

:.': I

i!il
I

1,'

iiji
IllII
: t."

31:I

1

4::

I 'i





~ ~ ~ ~ . ~

: I:::s

t)"

-"i:::I

s

.-:.": SO
sl t

~ ~

'-.:::.4II
t

A !I
:::I' -"~ )0

:I::.:l::.i:,

:.::j:".:.}

:: I:.i':::i
':"::i: i

~ }s ~ ~ ~

.:1.11..."...I:s .'

i;i'.!': ,

;t,:i.: .:;

:.:";I::i.

','I""
s

::::I'::.'
~

Ii:i- .-I:.:!i!

\ ~

~ ~

i ~ i.

I'

~ ~

a

~ ~ .': l l
~ ~

::".I
l

'::ml
~ t

)LYi)SI

': I:.

':l:::::
~ ~

~ s e

~ ~ t

~ \ ~'t

~ ~

. D.c. -e OOIC .P~l
v~ 4PSH

I '
I
~ ~ ~

'n:!

:I
s ~

s

~ ~

:.p,)I
~ s

"I:;!I'Ii;

P..IQ}

}s'

s

~ ~

I: i~:::

:: :I::::

\

~ ~

s ~

:i!i:i!i~ ~ 'I ~ ~

s

Ilail':!

is:s

~ s
~ a

~ ~

~ \ ~ s

s

I
Sl'I".

;-..I.sis)
I

~ ~

::.i-'.!::I:

as

~ ) ~

.:I.:i

::::):
~ s ~

.'.:; I.;

' ~

e

t ~ )I
i'„:I

~
1

:::::::l

s ~ s
~— „, ~-

»s

;,:.I
ls

t
"1'.,

':i::::

~
)

~ ~

!:: I:.I ~

~ ~

~ ~\ ~

III

~ ~

Iiili
~ ~

s

'. ll

t

"II
".el

~ ~

~ ~

::I
~ ~

~ ~

.::::.::.I:,,':::

-g'}

~ ~ t ~ ~

s

:,sl
s

I ~ .'a,I

s:I I

::::L."t
~ )

~
'I

a})I
I 's't~ ~

s

iij}i'.i

:i'.! ':.
:. ~ It
i'; ): ~

'.'".I'.

IIi
~ ~
~ ~ ~

t

a

s ~

~ ~
~ s

1:

;I'
a)~ ~ ~

;ali-

i::.

A5l5:.:i ij

"::. Gumie..LIV™:!.
::;:I'.".I '+AT g, TEMP;!I
:.:.1 I-:: I

.=:to .—: t ~ ~

:) )o: F.;:::I
PKvQSE-.-'i:I.iCOrO'A)Rt'<~MT. i=:.H~0

~ ~ ~ ~ ~

i:::I;i:: ::.

6-r;

:! t}
!I:
I ~ 1 ~

Ts
~ ~}:...

:..::Imm::

il!e lii;

~ ss I;:;

~ ~ ~ ~

il!',

9;i:i,

,)I.:I
li

I ~ ~:
s I'II

~ ~ ~ ~ ~ ~

~ ~ ~ ~

s ~ ~

::I:
~ t

~ '

~

*Ii
~ ~ ~

I:::

~ s

lst'.I

~A

~ ~

~ I

sl

:il

~ ~

lli'i'!
ll j"i;

pit 111.

:i:,:. "!ii

I!sl

i.';I

:li

:,:I

:.:!il

~ ~ ~ a

~ la

;ill
I.'i;.
!jh
: I I:

tli'>.I
~«

lli

alii

,il!

l '

~'Ill
I."li
I s ~

II"

',il

ii I I
~ ~:lisii)l

~ ~

'!

I)
t )11

t;I':ll

I ill
~s) t

',ij!

I}.,
)

'

~

s)i

~!
1'i

I' I

l'si
I ~ 'I

:l)1
! Il)

~ ~ ~

li!!I!

I'I! !il!

'a
.'i

~:

li!a

Iiij

~ ~ ~
~ ~

t

s

i:11 iil')

) hei}

!'.j! i'. ,I
~::I~ ~

II'e
s

~ ~ ~ ~

~ si:
I!I

~ ~ ~lli

'I

',5::: I:I

!'!I )1)l
s ~

!il; I!!:1

ii}j'I jiiI

!I,'I
iii)
;:il
I:sj
Si

li}I
ijs ~

';ll
.: I I.:

j'il
:ie)
:) I.

' I

!1;:'ii
'.!ii

si ~

~ ~ ~
~ ~

s!

~ I;;

I
I ~

~ ti

:I-'sl

~ ~

ss
a

s

s

~ ~

I
t

1st:

s

) ~

a

:i):

~ tI'" .
~ *

::;:I.:.,1

;,:).'":
:is'I:;
': 'I.'

-'l''

'

~ ~ ~

s

I

~ s

a,

~ I
~ ~ ~

s

1 ~

t ~

;.;;}!s:
e

~ ~

.,: );I:
:.:'.I:",

'::::.l'.:::.

;:I:

I!I i
:is i

~ ~

:: I'

:.'" I

:)Sl

~ I I 1

':1:
t

I
I
s

s

\ ~ s

t

Ial ~
~ ~ 1'l';

~ \

i:::::ji:i::

:;:::.::I::::;:;:

. Isi:

I ~ ~ ~

:: li

.':: I
~ ~

~ ~

~ ~

ij:!

::!)
t

I Is.l
~ ~

des

«l)S

Ii I

t

s

t

* ~

::.::i:::;::.',

!."!I:::!

::-::i.;!i'i

~ ~ ~ ~

Ii!)
I ~

:"I

e))

!)i

I ~

iiii
s

i''i}

ss!J
'ie

I}

iiii
~:I ~

~.,';

~ ~ ~

.«1:
: lii
I.;!i
~ ~

* ~

s ~

~ I .".

lie)sil

~ I

's'

I i)

:
j i)

l ~:I ill:
I ~ II

:)}1::ii

!iii
s}}I

~ a

.'iti

t ~ ~

I ~ ~

t

II:.ii'I
~ ~ ~

I:i

~ I

t ~

I ~
'".I

s

:I

s::I

~ a ~I

s

}ill

~ ~ ~

I:sj

::I:

s
~tAetA tt ~ at A,A

l

-'8

ii/u/i~ .


