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v NlAGAR\' “
\4 MOHAWK

NIAGARA MOHAWK POWER CORPORATION/301 PLAINFIELD ROAD, SYRACUSE, N.Y. 13212/ TELEPHONE (315) 474-1511

August 28, 1987
(NMP2L, 1070)

" U.S. Nuclear Regulatory Commission

Attn: Document Control Desk
Hashington, D.C. 20555

Re: Nine Mile Point Unit 2
Docket No. 50-410
NPF-69

Gentlemen:

By letter dated May 15, 1987 (NMP2L-1035), Niagara Mohawk submitted a final
report on Downcomer Design Reanalysis for Nine Mile Point Unit 2. In order to
complete the review of this report, members of the Nuclear Regulatory
Commission staff requested that Niagara Mohawk submit the detailed design
calculations which support this reanalysis. Therefore, please find enclosed
the following calculations:

1. Stone & Webster Engineering Corporation Calculation No. PX-60012-2,
which supercedes Revision 1 submitted on’January 23, 1986.

2. Stone & HWebster, Engineering Corporation Calculation No. MS-2155-0,
.which re-evaluates the safety relief valve (SRV).and condensation

oscillation (C.0.) load definitions and also supplements Calculation
No. MS-1869-2 submitted on January 23, 1986.

3. Stone & Hebster Engineering Corporation Calculation No. PX-60160-0
“(Plant Specific Condensation Oscillation Loads).

These fhree (3) calculations should be reviewed along with Stone & Hebster
Engineering Corporation Calculation Nos. MS-1869-2 and MS-2053-0, submitted to
the Nuclear Regulatory Commission on January 23, 1986 (NMP2L-0590).
Very truly yours,
NIAGARA MOHAWK POWER CORPORATION

r- 87090:30097 87082877

| ROR ADOCK 05000310 } WM
. PDRY C. V. Mandan

i Senior Vice President

PEF/pns

-3627G

Enclosure
Xxc: Regional Administrator, Region I
.Mr..R. A. Capra, Director . \
Ms. M. F. Haughey, Project Manager (2 copies) 00
Mr. W. A. Cook, Resident Inspector . Q\
\\\
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STATEMENT OF REVIEW .
CALCULATION NUMBER 12177:08-P¥ - 600/ 2—

This calculation has been reviewed in accordance with DMAG-CH-4l-
and was found to be adaquate. The method of review was: (circla
appropriate items)

a. Comparison with a similar calculation (number o)

b. Alternate calculation or simplified approach.
C. } Number by number check.

70/7764%/\/’ (7779

NONINDEPENDENT REV ~ /DATE

The statement below applies to Nuclear Safety/Related QA Catagory I cal-
culations only.

This calculation has been INDEPENDENTLY reviewed in accordancs with
EMAG-CH=41- and was found to be adaquats. The method of review was:
(circle appropriate items)

a., Comparison with prequalified maéhods and assuzmptions

(prequalified document number(s)) -
i~ .
b. ]/ Addrassing the kay quastions appearing in Attachment 6.3 of
EAP 3.1, Rev.

%ﬁ%ﬁ@/@ Ao
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STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET 3.0./W.0. 7 CALCULATION NO, REVISION YT =
AS010 61 . /2/77'03"/’/"‘6 o0/2 o0 4"674@§
PREPARER /DATE REVIEWER /CHECKER / DATE : INDERENOENT REVIEWER/, .
l71J/)/ CHANDRA 0] AvG 1972 ({7 Szy(f 12/70/>9 Y 72/ ‘é" /2 /‘-?f-c v
SUBJECT/ TITLE o ” QA CATEGORY/CODE CLASS
Yow NComeR. FESIYNSE To SPv AR BULALE LoAD (FS.T.) yis

1,

@uv ]

'S

2.
3.
4.
5 ANALY SIS

TABLE OF CoNTENTS

INTRODUC TlEN
PORPoSE
ASSUNPTICN S
NCPENCLATUKE

5.1 INVISCID DPAG onN AN ACCLLERATING CyLINDER,
| IN AN UN STERDY Flow

5.2 EQUATION OF MoTIeN oF A SINGLE DEGREE oF
FREEDoON SYSTEN WITH FLUID DiimpING

5.3 DETERMINATION ¢F FLew FIELD

5.4. MODELING 6F Down ComeER_AS A SINGL &
DEGREE oF FREEDoM SYSTEM

55 ComPARISoN of RE SPonSE OF SINGLE AND MULT)
DEGREE OF FREEDOM SYSTEMS WITHOOT FLu/D Dmm:iING

5.6 Nfc 'C’afﬁé'c-'r/w\/ [ACTIRS

5.7 EVALUATION oF LIFT AnD DRAG Cotrric/ienTsS
58 [NPUT DATH ‘
5.8.1 Dot ComeR wiTHOUT ANY WATER INSIDE
5.8.2 Down CoMER WITH WATER INSIDE
.83 STIFFENED DownNCoNER_ WITHOUT wHATER INSIDE

5.8.4, ST} F‘F;N'E‘D Dowr-ucoME'K WiTH wfj’rER INSIDE
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CALCULATION SHEET

STONE & WEBSTER ENGINEERING CORPORATION

J.0./W.0./CALCULATION NO, REVISION PASE : 3‘
A5010 61 12177'05’PX’ 6002 5 ’% @
R Crtn ol e 1979 | IR T e/ r ORI T
SUBJECT/ TITLE QA CATEQORY/ CODE CLASS
DowncomeR PES fonSE TO SKV AIR BUBBLE Loap (FS.T) \/2
£. RESULT S 25
J {7 ConCLUSION AnD RE CommENDATIoNS 27
8 LIST oF REFERENCES o
L | S. CompoTER LOG 30
@ ComPUTER. PROGRA™ LISTING 31/‘-‘"
IO. MCROFICHE g;
ATraceme NS :
L. LIST 6F ConpUTe. PRAERH ANO PRoGRia eRFiCATIow 1A-44
2. VoipL) PAGLS 16-108
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. CA LCULATION SHEET STONE & WEBSTER ENGINEERING CORPORATION

J.0./%.0./CALCULATION NO. REVISION PAGE 3 ‘
25010 61 1217708 - Px- 6 00/2 00 6 L£32
pns:‘jn:\;/g;{;;mRA /g[ ﬁv[; , 9 77 R!wEQ%C§ECK!R//DAT /0/ ) ? IND p':%u:é.vuw/m?/o ;:/.// 7\‘.‘_
SUBJECT/ TITLE QA CATEGORY/COSE CLASS *
DOWNCOMER RESNSE To SeVAIRBUBBLELOAD CFSID yz>

1. INTRODUCTION

THE DISCHARGE oF WATER AND AIR. FRom A SRV LINE AFTER
ACTUATION ¢F A MAINSTEAM SV INDICES 055/544'7‘47?7 Flow IN TRE

SVUPPRESSIcn Pocl. DUE To CSCILLATIONS of AR BUBELE. THI S fool

MO TION EXERTS LoAd en PIPING SUBMERGED v THE PLocl,

THE SRV A/RBUBBLE SUBMERGED STRUCTURE LoADS WERE
CALCULATED IN FEFERENCE £1_79.6 BuT, IN [1] THE bbwcamfﬁ_
WAS ASSumZD RIGID. AFTER APILIING THESE LoADS onN

DowncoméRS 1T WAS DISCOVERED THAT DOWNCarER VELoCITY
IS SIGNIFICANT (ARAVT & ft./Sec. PEAK). IN THE PRESENT
CALCULATION THE LIADS ARE NOT CALCULATED . RATHER,
THE CoUPLED "BUBBLE , WATER AnD DotNCome7
RESPorySE, ERUVATION Si ARE SOL VED SIMULTA ~nEZTUSLy
TO GIVE DOWNComER DEFLECT/ON AND STRESS.

2. PuRPoSE :

THE DowpnNComerR PEAK STRESSES -CALCULATED
HERE WouLD BE CoMBINED WITH STRESSES DUE
TO“OTHER. EVENLS 'T0 ASSESS. . THE ToTAL
T STRESS (N THE Down ComER. THE fRImARY BTECTIVE
IS To |LLUVSTRATE EFFECT oF FLutD DA»pf w6,

» THE NUMBERS [N THE SQUARE BRACKETS COoRRESROIND To
THE ENTRY NUMBER IN THE LI ST of REFERENCES.
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A $010.65
CALCULATION IDENTIFICATION NUMBER
J.0.OR W.0.NO. | DIVISION & GROUP | CALCULATION NO. [OPTIONAL TAsK copE| pace S A
12197 EMD - pech. sec. |12197.08- PX Lo w2 o 3

TInTeodvcTioN  { Fog €ev 1) ¢

THE  LORY  DueFwmown FoR SRV  Lshowes To RE
UED FoR Com@wing N THE FALTeD Cowpimiod ( sze Ref 26)
Whs ewiluy W ReF. 27, THIS Lewd Sermiman 6 AR A
SINGLE sV AcqipTiow | ANp  THe. OopVCame®.  RasPowscs :EQDM 1T Adg
Tobe ComBwsp Witk  bASIC  Co, fNp Ss€ LRSS, THIS Kevls;‘a.v
CALevLates DdowvvComeR  ReS/owses * FReM e ReVscD stV Lok Ocfiliziad .

SINGLE .
TRE previavs | SRU Long DLFINTioN WRS CaVSGRVATIVG A

4

f

e  DownComR  Resprvces wele MGHER . HoweveR, Tz
PRevioys  AMAsis (Feom Reyd of “Tiscae.) IS STLL

VALY Fob OTieR SRV UV, THUS, iN THE URSET MD EHuQCENCY  ConpiTion
LokD Combiptions ;. AND IN THE FAULVTED Can'}-‘m) Combwpticy)  THAT

Resfoves Wil '86 USED . -

THE Moo USEP IN TS Pfevisiew IS I19eNTICAL To
THE METD  vse9 W ReVA pwp Rev.d of Tis CALCOLAToN; &xcefT
AsmPTion 2. of P.TF .15 NoT 0se9 1n Ths RevisieN . THIS 15 Eechvse
THE BUBLE PRESRL [Lohos AR DIReCTLy AVALMME FRom ReF 27.

e

INCLodES  SSe, SRV AN) CHOGC/NG , THE PREVIBVSLY CALLULATED — Dowhore

9
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CA LCULATION SHEET STONE & WEBSTER ENGINEERING CORPORATION

3.0./%.0./CALCULATION NO. REV'.ION PA‘E
4501061 1217708~ Fx- 600/2 QWZ @;3!
PVRIE?BE;/;;';ZNDKA lEVIEV %%}R /DAT( l“DEPE“%VlE'!R lf!

SUBJECT/ TITLE QA CATEGORY / CDOE CI.ASS

'JONNCGP?EK RESPONSE To SPV AIR BRUBBLE LoAD (FSJ) Vo

3. ASSUMPTIONS :

1. THE AIR BUBALE /S ASSUMED CeENTERED AT ELEYA T/oN
/90 £t (Downcoméx T/e) AND TovemnGg THE D;ch'/méﬂ.
Ly 2. THE BUBBLE INSTAN TANE oUS OYER PRESSUAE /S
: '5*/9 % (kKB wWwALL PRESSURE DA 7,9) [ J
FACTo £ /'§ 1S USED To C’JA/VE??T kkB whLL ﬁ,f’é‘ssw.: 7o
NMP##2 will PPESSURE . ,9 IS THE [ATI oF
DEPTNS ¢F DOWNComeRr 71P TO A PunT & ¢ ABove
THE BASE mAT, |

2. THE BuvBBLE INITIAL RADIUS I8 5LF [3]. _

4., THE HCCELERATION FIELD AT THE GESmETRIC CENTET,
OF THE DewWNComER. TIP IS EVALUATED USING RAYLE Gy
BUBBLE EQuATION. EQUATION (A 38) oF (4],

6. THE HCRIZONTAL ACCELERATION FPROFILE /S LInEPL
OVER THE SUBMERGED LENG TH OF DoWNCom R, AnD
1S ZERC AT THE FREE SuRFACE.

. THE VELOCITY PROFILE of FLUID IS CBTANED vING
EQUATION (p-66) cF (4] BUT CONSIDERING onty

ONE NEGATIVE IMAGE To SIMULATE FREESURFAHCE.
THE FACTSR USED IN £QUATION (Aé7) oF [4T 1S AssumeD
EQUAL To 1 .

Q%:)‘ X rn;is assux\fsm is ot 0»”'&.4.“. t ambm {;g}fc‘m\;cl in Kev.2 | ‘
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CALCULATION SHEET

1]
A5010 61

PREPARER/DATE

STONE & WEBSTER ENGINEERING CORPORATION

J.0./W.0./CALCULATION NO,

1217708-PX-600/2

REVIIION PAO!

Ty &

SUBJECT/ TITLE

REVIg‘E%‘EN‘;C‘KER /D"y!/’/gq

REV|!' /DAYE __
J//%‘ VT a

‘» VITAY CHANDRA 3030Ly)979

D&w NCIMER PESPonsSE To SRV WL BUEBLE LOAD(F. S T

QA cmseoav) CODE CLASS

7.)

/2

-

THE FUNDAPIENTAL MeDE cF~ VWBFRA T)ens.

8. INTERFERENCE EFFECTS ©oN HYDRODYNAMIC MASS AND
STANDARD DRAG ARE IGNOCED . (BUT NoT OnN ALCeleFpTien * FE G 53
9. THE DownComER. 1S MoPELLED AS A SiNGLE DESLEE or

FREEDo M SySTErMm HAWNG A NATLPAL FREQuenNCY cF~
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CALCULATION SHEET

’
A5010 61

STONE & WEBSTER ENGINEERING COﬁPORATION

J.0./%.0,/CALCULATION NO.

1217708~ Px- 6col2

REVISION
oo

noz?, @3|

PREPARER/DATE REVIEWER /CHECKER /D INDEPENDENT R!VI!V

VITAY CHANDEA 01 AUG. 1979 S o2 RIS T 5a
SUBJECT/ TITLE > QA CATEGORY'/ CODE CLASS
DCINCeMER KESPonsE To SPV AIK BIBRLE LoAp (FS.1.) /2

L. NCMENCLATURE :

& = DowNCImER OUTSIDE RADIVS (A{t.)

U‘
1

DownComeR PesiTION AFTERDEFLECTIEN (7))

0
i

Dow N ComER STRUTURAL DAMPING Coff ficien ( LBF. 5‘%/7")
Cpy= STANDARD DPAG COEFFICIENT

Cp = INVISCID DRAG (INERTIN ) COEF £1C1ENT

A= 00T SIDE Diipie TER. oF DownComéR (ft) = 2o |
£ = USTANCE BET WEEN Down omeR TIP CE NTER AnD BUABLE < Pia (4¢.) —

K = DWNCeMEY STIFFNESS BASED oN TIP DlT—‘LE(TIaN (LBF/{*)
K = KeuL 664~ - carPenTER NymR €8 [Un T/D]

{ = SUBMERGED LENGTH oF DownConiFR. (A¥-)

Jy: ToTAL LENGTH oFf DowWwNComER Gft)
m= EQUIVALENT mASS ¢ DowN ComeR, CSLUG)

ng = HYDPELDYNANIC MASS OF Down ComETe (SLvg )

P- (BUBBLE PRESSURE — UND|STURBED HYDReSTATIC IKE ssm:}(agr///?)
R = BURBLE RADIVS (A7)

K. REYNoLDS ~um3ne. ( Yo d)

5= YEPTIcAL f?ﬂs/wm/ ALen G SUBMIFGED LENGTH (://)

t= TImE (Sec)

"

"

T = PEWIOD ¢F OSCILLATION (Sec.)

W' = X-CompoNeENT oF FLOID VELOCITY (£¢/fec)

Ugs X-CombrpnenNT OF FLUID YL 2ciTy AT Cyu.«rDE?( SOR e (///./;e()
Ug = PeAk vALue oF (U-V) DURING OSCILLA T/oNS (f{/ffn)

U'=s FQUIVALENT UNIFafp) FLUID VELOCI TY
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CALCULATION SHEET

STONE & WEBSTER ENGINEERING CORPORATION

3.0./W.0./ CALCULATION NO. REVISION PAGE
12177 08-Px- 600/ 2 g /0 ‘%@3(

ag
';,!\;2;"6’(;;}}’7\[0ﬁ4 0/”06/979 R!Vl{ Ewﬁ/c .0‘;5)//&/2’? llolyyj R Vl;WiR///DLAJI'IE'? —7

SUBJECT/ TITLE QA CATEGORY/LODE CLASS

ComeER RPESPINSE ToSPV AIRBVBBLE LoriD (F S.T.) /2

VSP = PEAK VELOCITY of SINGLE P.O.F.SYS TEM WITHOUT FLUID DAMPING (11 /7<)
\lmp = AVERAGE of PEPK VELOCITY cf SUBMEFRGED NoDES of muLT) Dio-FSYsTE Iy (./7/_%)

V= Y-CompineNT OF FLUID yELOCITY (f¢/Fec.)

Vg = ;.(z;mm,‘m7 ¢F FLuID v..rz.o.c/’/y AT Cyt/iWDET SURFACE (/L’/ﬂ"f)
V = CyLingg VELOCITY = b ) sec.)

Ve =  Us #9s™ (///_(‘«’(-).

X - CooRDINATE (A1)

P2
g = 7- CccPDIMATE AT EyLINDER SUPFACE (#4)
¥ o= Y- cceRoinATE (A2)

Ys + Y- CooRDINATE AT CILINDERSUPFACE ({t)

. ScceTIioN Mebvevs (73D

Vg,

‘ Vsp

= ANGULAR CocFDINNTE MERSURETRF Rem TY LINDER CENTER (RAD.),

ALSo A Dummy VAR HBLE .
= VeLoaTy PoTeENTIAL (-/z‘?/S'ec-), ALSO A Dumry VEPIZEL E
= KINEMATIC VISCoSITy oF WATER (A fsec.)
= DENSITY. 0F WATER_ ( sz_uG/ﬁ 2D

Pehk DEFLECTION oF THESINGLE D.o.F. SysTem (/70

= VeLocClTy MULTIPLIER To SINGLE D.o-f. SYsTem =

5 <X D O AN

Bg%

UNDA™M PED FUNDAMNEWTAL NATURAL FRE QUENTY
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STONE & WEBSTER ENGINEERING CORPORATION

CA LCU LATION SHEET J.0./W.0,/CALCULATION NO. REVISION

4501061 /2/77-08-P){- 6o0o0/2

ao

PAO!% @3‘

R/ REVIEW ECKER /DATE INDEPEND!NT R!VIEV!RIDAT! .
Pl;l';/')‘;' 2;;21\/13?49 26 JuLy 979 ﬁ }‘ /a/ 27 TS G (N

SUBJECT/ TITLE

')owm‘omeﬁ. RESPonsE ToSPY AZR BuBBLE AMD( FSI)

QA CATEGORY/CODE CLASS

/2

5. ANALYSIS :

-~

CRISS FLow (S Glvew 8y [5]

lC'_p,éd/a/U/U'f-?C Zdzr”‘/‘/u

/N SEC TIoN 5.1,

IN AN INVISCID FLUID C\, (AN BE EVALVATED oN PUPELY
THEORE TICAL GROVADS AnD 1T IS 2. [4]. BuT, 1F THE

CILINDER IT SELF 1S ACCELERATING THEN THE INVIS C1D FORCE
SSECOND TERM IN CA)Fwour p BE MeDIFIED . 1T 1S DERIVED

THE INLINE FORCE ON A STATIONARY CYLINDER. [N FAEALLEL

)

5.1 INVISCID DRAG ON An ACCELERATING CYLINDER /N

AN UNSTETDY FLow

T 0,0

Down

ComER_

V= b(t)s -#'

PLAN VIEwW







STONE & WEBSTER ENGlNEERINé CORPORATION .

CALCULATlON SHEET J.0./%.0./CALCULATION NO. REVISION

| PAGE 2
ssotosn 121770 8-Px- 600/2. 70 12 #B2
PREPARER/DATE REVIE HECKER /DAT INQEPENDENTY REVIEWER/DATE .
vVizay Chavdpd 2630y 979 | TR o - » 2/ % &/&; ST
DOWNCLMER RESPONSE To SR AIK BURBLE LoAD (FSI) g e

THE VELOCITY POTENTIAL FoR A moVING CYLINDER. In A
Pﬁf/)&aét. STRERrm 2F FLUID IS

. 24 _ (U-v)a?[yrecn-0°]
u ;—f U+ EOYEO
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W A0¥ - 2] " " — Mom :3)7? k-}a'm :
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e SAME MomeNT As  TTHE  romENT3  OBTAINGD FRoM THE MULTI DoF
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| ) STONE & WEBSTER ENGINEERING CORPORKRON
CAI.‘CULAT|ON SHEET J.0./%.0./CALCULATION NO, R!VII!ON PAQE

: dowe 1207708~ PX- 620/ 2 2/ ¢/ @‘3'
PVR/!‘;_%R;R/CD;,T/’EWA 3[ ju(_j /97? R% R/CHECT!R %?/0/7? luo!’?ﬂ;} R!Vl!'lﬂ AT!
SUBJECT/ TITLE QA CATEGORY/CODE CLASS

0 YWNEINER PESPInSE To SRY #1€ BIEBLE Lo (FS.T.) V2

SINCE ALL THPEE .S’TfE‘SS/.—‘.S‘ ARE VERY CLoOSE To é’-??‘cﬂa}z?e
CNE WoULD CrneLuDe THAT THE PRESENT ME THeD /S "2.’
EQUIVHLENT 7o Kwu n?ET//c:ﬂ AND HAS ﬂwﬂDD/T/mﬂ?z }\70”
ADVANT A & E OF INCLUDING FLULD DAMANG. \__

o (7) s [(HE PEFK VELOCITIES OF THE & SUBMERGED,
NODES HRE 1.9, 556,593, 6376, 6823, And 727 </fec.
THE AVETRAGE oF THESE veELoc) TIES 7S 5416 7[z‘/fec Bu T,

THE FEZK Vﬂo?/?)’ FOR A SINGL E DEGREE oF F REEDIMN.SysTo,
WITHOVT FLUID DM PING TS 552.{%“[9] THIS IMPLIES THAT ('
m THE SINGLE DEGPEE OF FEREEDOM.SYSTEM MoVES F/).S‘?‘{ﬁ.:

( THAN THE MULTIDE & REE cF FREEDI) SYSTEP). Sinee

s \ THE FLUID DmPING DEFRNDS 0N YeEL o C/TY TheE :
STPUVCTURE VETLOCITY IN THE FLUID DAMANG TERM ;
HHS BEEXN MULTIPLIED By A FACTLR —%%ma '7/2-°§’

THIS FACTOR WOULD CHANGE. FROM - CASE To cASEA~ND JS LISTED )/
T%z_c 1 onN PAGE 24 FcR ALLCHSE SANALY Z ETD,

P W..Val

5. T C CTORS™
ﬂceﬁ’om(‘y To [/0_7 4 BUB&_E Asymme 7‘,9/
FAcToR ¢cF || SwoviD BE ARPLIED To FLuld Vé'wc/T)'
D ACCE LERATIoN AND [NTER FERENCE EFFETTS
- SHovL D BECons)DERED on Cpm AND Cp. BASED o7V
< FIGURE &. oF FEFERENcE (6] Cp=2'3 Fe® THE
Q MmIDOLE CYLinpep, '
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STONE & WEBSTER ENGINEERING CORPORATION .
' CALCULATION SHEET J.0./%.0. /CALCULATION NO. REVISION PAGE

w00 1217708 - Px~ 600/2. 0o |22 ¥G>
VI 74y CrandRA 3170ty 1979 |'TH G 7 2Pre/oF "R AT
SUBJECT/ TITLE v QA CATEGORY/ COOE CLASS
NewnNCemeR FESPINSE To SRy AR BUBBLE LoAD (F.S.1.), Vo

EQUATICN (4) THIS TRANS FARMS T¢

ém—r ”'7//)6 +Cb 4+ kb =‘/'/*Zx2-3dzlf0
-éCp;Zé(f/LIU—‘XA/(/'/U—dé) (%)

CWHERE o = 079 FoR Down CﬂMmS. WITHOOT ANY WATETL,
INSIDE THEM . Aad HAVING [Fy STRUCTVRAZ DpmpinG

5 7. EVALUATION oF LIFT AvD DRAG COEFF/ICIENTS

ACCARIING To L3]  IF U’”D IS LESS THAN 4

THEN THE LIFT FERCE /S NEGLIGIRLE 1/ TrHE REYNTZPS

NumBER. IS LESS '/"Hﬁw 50 0co, BY7 AccekbD/NG To (S]]
C) DECREASES WITH INCREASING LEYNRLDS NUMRIT .
HENCE |T CHn BE CoNC‘/.-U/DFD THAT IF U’" <§.
SUFFICIENT To SAY THAT LIFT FofcE IS /\/é‘('z./('//S’LE.
SINCE Tﬁé“fxﬂe?/mm} DESCRIBED IN [5,8) werRe
CkDveTED FOR STATIONTRY CYLINDERS THeEr RESULTS
CAN BE UT) LIRED /F - Um (THE PEHAR FLUVID VYEZ OCITY)
1S REPLATCLD /5] @47‘5/: Peir RELATIVE vEZ oc/T Y,

fo/*?@ THE PE7?7€ pezaTive uaawz'y
FR AN é‘rﬂ/"fj DoWN ComER WITHOVT FLUID DHMPING

@ 7S ~@f{/f-éc. ,ewp T/f(" PefI0D T & 0-524 Sec.

S//vcc A= 2-¢
UnT - @*0524/ -<4

\ | n e
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CALCU LATION SHEET STONE & WEBSTER ENGINEERING CORPORATION

J4.0./W.0,/CALCULATION NO.

REVISION . PAC! Ql
A5010 61 12177 08’px bec/ 2 J0 f"/@
@ [ e s THETT 0 THIETET
SUBJECT/ TITLE ‘1aA CA'I’tGORYICODE CLASS
YwnComEeR PESUnsE To SRV AR BUBBLE LoD (F.5.1.) V9,

Fcrm FIGURES || AnD /2 oF (5] Cop =2 FoR A SINGLE Cyum)nf/

REYNTLDS NUMBER GRENTER THAN 0,000, THE vALUE

OF REYNOL DS NUMBER. FerX pamNcmm a_rcv./_/_/l7'/m/s

Q@,gl WITHOOT FLUID DAMPING 1S < 4’*2 .*/o

THE Per REyRoLps nNu'MPEP ormcwwucmm Wity
FLUID DHmPING (Cp=0:8) IS HBov T m

I é*las‘ £
/a
THERE Fcﬂ’é’ 'Th’[ vAcve of Cmc 2

(S 3"u57/[7,57>,:m.4s:uaw'
CyLinNDEeR m@ 'R FoR MULTIPLE CYLINDERS
€y m

~5/NC€ OoUR

E LowEST,
/S ALov 7|‘ AND  TH

VALVE OF ”_212 /A/[5_7 /s &, A EXT RAPILATIEN 15 NETDED

‘P IT SEEMS THNT FaR U w105 % Mo LG k0T pp

| V_mp_(_'fzc/. j9<, , Cp woulhb BE ABo07 o-7.(THE VALVE ¢f Cx
i€ INSENSITIVE To YALVE oF Cp WHEN 0] £Cpé 8 )
5.8 UNPUT DATA

THE INPVT DATH USED'Fok vﬁk/ousA CASES 1S GiveN

0.| |BELow D IN TARLE 1 onPiG g@m WA

BTHINED FRoN @ [,222]

.Dow N CoMER LENGQTH. = 45535’_/2« lot
DOwW N GrER. . O-D. 2 Lt = ,aL
DRAG CoEFFICIE NT C =07 "[(5]. =Cp

1}

|

FoLLoW] N

D
™
~‘
o
C
)
~
A
2
0
fy..
K .
i
<

é
Sy

1)

CASE 1. ONSTIFFEsD DownCrmER | wrnfou*r WATER AND l; Drring
-‘ ‘2. » 1} Yo t . 2 f LI
.- 3 = WITH WATER  AxD 170 /Q_
7% - BEIREETE R ~ |7
" 5.
e

. - - " 270 "
' w)TH "~ N
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A 5010.85

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

~CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0.NO.

24777

DIVISION & GROUP CALCULATION NO.
EMD B-toony Redl

OPTIONAL TASK CODE

paceE 24
oF 3l

THIS Pace. Lem wWiednodacey BiAK
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.68

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO. DIVISION & GROUP ?.CULATION NO. |[OPTIONAL TASK CODE PAGE:_?i

12\v77 eMp boslp Revil oF 3|

6. Rezu

The ~esslls ave the solidlion of[eytﬂi\ ¥ f
Vaxicr Cage. eo cdechibed g sectim $18 . The
dowreomes Tp peak deflelion ond fixed end
mav. momedd sl ad withoid f(w.a( dwfaw,o,_ are.
Summarized i Tablo 4 on P 2¢A

The ok defledln s oblived from The comput
owt]mfs. The wax. momedd (s relofed -lsjq'x,‘.?cw@
omers ba the ol(arwwa M;

MW : fox Kd

“The fixed end  monent {5—( other lwfm\j’ conddions
(other thom SRV) i ctelited in the dobckd sheg seft
Kefererce 22 .

As Qypeu{‘e_d . «-ﬁe& o} Jhid W s .('JNJ“M

\y whes the shucdiural \cclecxg Y "J"“J““Mj ﬂa—k«—/

ﬂw M\r&(oag







TAOLE @ A
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'ON'O"M HO 'O°P

SWGE  D.oFR  DEpLECTIoNS  AND  [ixes END  MoMCNIS
Stoel, ChTy ] k
Fikd or M MAX ])EFL&CT:M Momen - ki anb‘%\bz\ fedw| EmnvaL
CASE ¥ | Ewpt, Doal Msdel | Mmook fim MooF | ohEwT ;
F—.F;w Wity FLUID Dhmﬂmls X, xCTLS |7 Momed frnioof | = W' xK.
Czemh | Freq, (E£) (W Fluel dumb)
)
F A
A{- + 3074 2076 3&27" = Lo | 2120
J.55 Hz
2 |e | - Yol 2729 |34 . Logys| 2822
: Ko 4y
1,938 Vg
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.68
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGEgéA
12177 ENYD | Px-éoola  #ev.ol oF 3
- 7

somualy  oF Aesuety FoR ey 2

FRev SeCTio 5.58 R 206 2w THE
P PS5t

MAximym  powvicomeR  RESpsvies OuE To /\SAV BVEWT  WAICH
S To s comfwer N Tie FAULTeD L ChAse oF e

Lovo Conpaio) 0 LeF. 2¢ (1€, MT4 Co4 SSE) ARE

h
TP OeFlECcTiod = 2.32
Momen? AT Fiey eV = J324.5  Kip- 1N
STRe3s = 8'2 K<
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STONE & WEBSTER ENGINEERING CORPORATION

CA LCULATlON SHEET " J.0./W.0, /CALCULATION NO. REVISION PAO!
ey
ASO:OSI 121717.08 - Py . GooOIRA 4@4
PR!PAR!R/DAT! REV N!CK!R/D&TE INDEPENDENT RlVl!V!RIDAT!
VITRY CHANDRA 08m6 197" T K o o/ 25 R G IIMINTE.,
SUBJECT/ TITLE QA CATEGORY/ CODE CLASS
DOWN('oMEK RESPonsSe To SPY AIR Bv@BLE‘ tofD CF€.I.D Vo

7. _CONCLUSICN AND RECommENDAT/oNS:

THE EFFEZT oF FLUID DAMPING /S S)GNIFICANT
IN THOSE CHASES WHERE STRPUCTURE VELOCITY
/S QUITE HIGCH CompPHeeD . To Feuvid VELoCIT/,

A PIIRE PRE C1SE ALY SIS (AN B £ Dm\@“

BY REPRESENTING THE DownNComeR® ASA
MyLT DEGRLEE oF FRPEEDe SySTEM. OF,
IF A SINGLE DEGLEE oF FRETEDom ALY SIS
1S PEFRFCmED THEN K AND D] PMUST BE

SC CHOSEN THAT THE SYST7¢677 NAToRAL
FREQUEN Cy  AnND PEHr veELOCITIES DI wnoT
CHANGE . N THE [RESENT AnGILyS)c ONEY
FREQuENCY WAS MANT CHeD AND THE PEfiK
VeroCiTy oF A SInGLE D-o.f. Sy<Tem IS
COWS’IDE??ABLy HIGCHER THAN [PEPK_ VELCITY
OF THE SuBMERGED PAR'T OF Down eomeR_,
. By DoING THIS THr USE oF FACToR <
- Chne BE AVOIDED AND Seme (onSERVATI SO

MIGHT BE ReMoVED,




13

 ER TR

A% 6E

¥

#
¢

s

L4

WI
)

[Ny
ad

e

hiad




4

o CA;LCU LATION S H'E ET STONE & WEBSTER ENGINEERING CORPORATION

J.0./%.0./CALCULATION NO. REVISION pn? : A Ell
- . A5010.61 1217708~ Fx -~ 600/2 o0 z @
‘ PREPARER/DATE REVIEWER,/CHECKER /DAT INDEZENOENT REVIEWER/DATE .
m VITAY CHANDRA 2630ty 1979 <7 R O o /D G SRS
SUBJECT/ TITLE ¢ ¢ ’ QA CATEGORY/ CODE CLASS
Q0WNCIMER. RESPONSE To SRV AIR BUBBLE Lond (FSI) 2

8. LIST 0F REFERENCES

1. SEW CALCULATION , NO. 121 7708~ PXx~ 60000 DATED
02 MAY 1977 , PREPARED BY V.CHANDRA  EwTITLED "SRV JET
AND BUBRLE SUBMERGED STRUCTURE LOADS oN DOwWNCoMERS’,

2. K&B WALL PRESSvRE DIG/TIRED DATA, TRACES 35,76, AxD 82,
Séw FILE No. BC 7811220003, ‘

3. "SUSQUEHANNA STEAM ELECTRIC STATION UNITS [ An2,
DES|GN ASSESSMENT PEPRT VOLOME L, SECTION 4+/+3.7
PREFHPED BY FP.F L., ALLenTown, F4, :

4. F.J Meoby S L.C.Chow, L.E.LASHER, ,";;Nez.yr/cm mMoDEL Fok
ESTIMATING DFAG FORCES o N RIGID SUBMERGED S TRUCTULES
CAVSED 8y LOCA AND SAFETY RELIEF VALVE KBAMS HERD
AIK DIScHARGES." GENERN ELECTRIC REPIPT no. nEDO-214 T/,

“ T7NED 245,0LHSS 1, SEPTIEMBER 1977.

/I
5 T. SARPKAYA | IN-LINE 4D T RANSVERSE RORCES 0N CyLinDELS

IN OSCILLATORY FLOW AT HIGH REINOLDS NUMBERS, JeofnL
OF SHIPRESEATCH, VoL 21, nov4 , DEC 1977, Ff 200-2/6.

6. CiDAL TON AND R-A. HELFINSTINE, '100"7'5\/7’/»% Flow PAST A
GROVP ofF CIRCULAR CYLINDERS | TRANSAC TIINS o THE
ASNIE , TovPwit oF BHSIC ENGINEERING , DecEmBER. /97,
75p 636-642-.

- - ——
‘ Qg\l .+ SEW CALCOLATION No- [2177-NM(C) - MS |2 70,eNTITLID

"DIWNCOMER, AnALYSIS”, PREPARED 8y c.C. LEE AND
D. BHARGAVA . UNCHECKED AT THIS “TiImE.

. T.CAPPRAYA, "FORCES on CYLINDERS finp SPHERES IN A
SINUSOIDAL LY-OSCILLATING FLUID’, TRANSAHe TION TF TH™

ASmE, TOURNAL oF APILIED METHANICS, MHBRCH 1975
- 7?‘. "3 2-~37.

@ Q‘“@;@L&ﬂm Ro745C 17, 5c8™- 544 ,0T. 06 Mg,':-f?‘

10. MARK TL ConN TAINMENT L EAD PLANT PROGRANM LOAD EVALUVATIEN
AND Hee ePTANCE CPITERIA , NUREG -0487 , U S N R.C,
OcToBER 1978, ff - /31, T-13%.







’ CA“LCULATlON SHEET 4.0./W.0./CALCULATION NO. REVISION

P

STONE & WEBSTER ENGINEERING CORPORATION

- PAGE >0
. asooe 1217708 - Px-600/2 00 RNEE2
PREPARER/DATE REVIE HECKER /DAT! INDEPENOENT R!Vl!VERIDATg
“ VITAY candrn_e1av1979 | 7.5 12 2o/2F |7 T
SUBJECT/ TITLE QA CATEGORYI CODE CLASS
© LSWNCeMER PESPONSE To SKY AIR KVELLE Loﬂf) ch 1.) | >

T te
S e vn ¢ e, .
-~ .
ad A
. — ..

. ComPoTER Run no. RO745 C E2 | ToBND. /3 45, DATED 25 TuLy 1979.
12. CempuTER Run NO. Ro745c28, JeBwso 18T7] , pp1eD 02 AvG /277

'Q\\C\& 13. CemPUILR Run o, Ro74SC 4T JoAn.3€D yDATED 0 3 AVG 1979

(4. CompyagR Run ™. F0745CB7 Teh N 486 .oh1en cbiva 157y
/5. CmPOTER Run wo Ro7usCs2, goam. /408 .DATe) 0€ Ava. 1979
16, ComPVTER Run N R0 795 C 72,708/ 1541, DATED 06 VG /97 9 |
)7. ComPUTER RuNm. Ro745C |7, JeR N2 v 837, DATrDo7}+J6./979,
1§, CemPrTeR fuN no. ReT45C21 5 TeRno O], DNTED OTAVG. 1979

9. CemPuTER RUN N0, F0T79SC28, SoRNU. 448, DATED ¢ THVG. /979
\20. Conpu1eR RUN ND. RoT4sCG) , Jobra. G DATED €2 4061979,

22 R.D. BLEVINS,"Frow NDUCED VIBRATIONS . VAN NOSTEFD
P- ‘rpoLD, /977 p. 122

22. Siw CALCULATEW NO- 121’7’7" WM (c) - MS-I%?“/ZEV& —\ Tonprass
L ANANLG MDD FATIGUE  ©VALURTISY ' — DATLD !/u/%

| 2. Cmboted QoN #4 , 5eb 303% , DATD 1[i8f34
24. Cabid W2 Tk 32y, DATEY 1 ]16fE]
|25 el fw S TA 7 DIy 1|5l

)24 SWEC. CHC. NO, 12197- Nn(ec) - MS- 26T ="' DowNCompR  AVALYSIS

ﬁr— Pk Revised  myprooymeic. LukOS"  OATED 5%'/‘9 7

27. SwBC.. CheC . NO. 1277- NPCSY ~ Px LO16] —V SRy guhbLe Loko
N PovNcomek — Siviee SRV ACTIRTiow " DATep ,5/5—/‘97,
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PAGE

A

CALCULATION MRBER:  |7)1)/] — Px-Cool)l Revi swcom. aumn |Y4S( cHarce nuser:

ENGINEERING HECHANICS DIVISION

CONPUTER LOG

7\

[TT OTHER:
LIBRARY ' JOB FICHE LOC PREPARED BY: COHPUTER COIHENTS

PROGRAM REF. VERSION | RN JSUBHITTAL USED -
NAME NRBER / LEVEL | NO. ] NUMBER |SECTIPAGE NAME DATE #n OTHER PERTVINENT INFORMATION
[leo( ARi- 17 straet ckia
csmp L] 303 D Bhavtave ‘/19/86 SWEC £;‘“ withd WIOIM dm»pp
v f odol RO ~17. ¢lwel dam
CsHP 2 | 302y D. Bhesgeve [Vfot | swic | ool emnnsl! et Sk
’ Modol A6— 17 Chruel.dau
Cshe 3 |30%3 DB [ | Swrc | "k ¢ fhaddange

TNy @AoP-x) oo

wn = CO!PUTER USED (SHEC OR OTHER)

% = CONPUTER GENERATED J0B SUSHITTAL tuser A &vE COMPfLA RUNS  clpckLD
ws = IF OTHER THAN SHEC COMPUTER IS USED .

Qi o ernn ]-1g—§
nl o B.S(V(S"E '8 é

O{-J

1929






RUN%UMBER LOG

7728

CALCULATION NO. |2177 -Px 6002 _Kev2

NENIEL

JOB ORDER NO._[2177

RUN
-1 NO.

DATE

ATS NAME

DISK

OuUTPUT
NAME

OUTPUT TAPE

NUMBER}(2)| NAME

DESCRIPTION

4

i

SV K76 111 83
CSHP -COoF Hohey.

5 aome

SN K16 L. T7E: w2
csHP — SDOF  Mopel.

b

(1) CHECK WHEN DESTROYED
(2) CHECK WHEN RELEASED

)

(3) PLACE Y WHEN GENERATED AND % WHEN FILED OR DISPOSED OF
(4) C NUMBER APPEARING ON JOB CARD (RYYYYC[XX])

s1{y1 adomyoenay
1t]~yo--9vi*a
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0, NO. DIVISION & GROUP CALCULATION NO. |[OPTIONAL TASK CODE PAGE_M

121177 EMH

ATTACHUEN T

1

. LSTING  OF ComporeR PROGEAM

v CSM) IRegpAM  VERIFICATIV.







o - - ‘

¢ i.- PRINT CH i )
/n. .NFO REGION=280K,TINE=2 l,lb-u

~ //SRV EXEC CSHPX e
¢/%.ET06F001 DD SYSOUTzA
2/%.SYSIN 0D »
TITLE KHU-GE HYBRID HITH FSI: SRV LOAD ON DOHNCOMER

~ FUNCTION PKHU=(0.050.0)5... * -

Lansr 2

(0.134, 0.0 ),(0.253, 0.0 ),(0.162, 0.0 ),(0.171, 0.90),...
(0.160, 3.80),(0.189, 6.00),(0.198, &.90),°0.207 3.60),...
(0.218, 3.10),(0.225, 4.10),(0.233, &.30), 0.233, 2.80),...
(0.252, ~-1.80),(0.261, -3.10),(0.270, -3.80),.0.279) «1.4U)s...
(0.288, 4§.00),(0.297, 13.10),(0.308, 27.30),:{0.315, 30.8")....
(0.324, 26.90),(0.333, 18.50),(0.382, 10.00),(0.351y, &.39j)..,

(0.360s -<.10),(0.369, ~8.90),(0.378, -7.90),(0.387,-121.0u),. .

(0.396,-12.10),(0.405,-13.00),(0.818,~13.10 ),(0.423,-12.40),...
(0.432,-11.80),(0.481,-11.90),(0.850,-11.60 ),(0.859,-11.40),...
(0.868,-10.90),1(0.427,

(0.504,
(0.530,
(0.576,
(0.612,
(0.648,
(0.488,
(0.720,
(0.756,
(0.792,
(0.0828,
(0.848,
(0.900,
{0.936,
(0.972,
(1.008,
{1.044,
(1.080,
(1.116,
{1.152,
(1.188,
(1.224,
(1.260,
(1.296,
(1.332,
(1.368,
(1.4808,
(1.440,
(1.876,
(1.512,
(1.538,
(1.584,
(1.620,
(1.656,
(1.692,

«5.00),10.513,
1.30),(0.549,
2.30),(0.585,
2.60),(0.621,
1.30),(0.657,

«0.20),(0.693,

«0.70),(0.729,
0.00),(0.745,
4.10),(0.801,
2.80:,10.837,
1.10),(0.873,

=0.30),(0.909,
1.10),(0.945,
1.10),(0.961,
2.00),(1.017,
0.00),(1.053,

-2.50),11.089,

-2.90),(1.125,
§.10),(1.161,
0.90),(1.197,
2.80),(1.233,
2.00),(1.269,
2.80),(1.305,
1.10),(1.3481,
0.10),(1.377,
0.00),(1.413,
0.90),11.849,

«1,00),(1.885,

-0.703,11.521,

=1.20),01.557,

-3.00),01.593,

-6.50),01.629,

-5.50),{1.685,

-3.00),(1.700,

-9.70),10.4088,
-3.30),(0.522,
2.00),(0.558,
2.50),10.594%,
2.10),(0.630,
9.9u3.10.684,
‘1000)0(0.702’
-0.90),(0.738,
1.80),(0.774,
8.%0),00.0610,
2.10),(0.846,
1.00),(0.882,
0.10},(0.918,
0.801,10.954,
1.10),(6.990,
1.90),(1.026,
=0.70},(1.062,
~3.00),(1.098,
=-2.00),(1.138,
3.30),(1.170,
0.70),("°..206,
2.00),(1.242,
2.00),(1.276,
2.90),(1.314,
1.29),11.350,
0.70),1(1.386,
-0.80),(2.4822,
1.80),(1.4858,
0.00),(1.498,
‘0030).(105303
=1.90),(1.556,
~2.80),(1.602,
‘6.00)’(1.63|‘|
=3.90),(1.674,»
0.00),(3.000,

PARAHETER ALP=(0.0,.83,1.0)
CONSTANT K=12867., H=86.78, DAHP=1.0: CD=0.7y...

~8.10 ),(0.895, -6.60),...
-lolo ,0(005310 0.00)....
2.00 ),(0.567, 2.0G)»...
3.10 )»(0.603, 2.50)y...
1.90 )5(0.439, 1.10)y...
1.00 ).(00675. 0000"0..
~0.80 )2,(0.712y =1.10)s...
«1.20 ),(0.737, =0.70)y...
2.90 ),(0.7683, 3.20)y...
§.60 ),(0.819, 2.90),...
1.20 ),(0.855, 0.70)y...
0.80 ),(0.6891, 0.00),...
0.30 ),0(0.927, 0.80)y...
0.80 ),(0.963, 1.00),...
1.70 ),00.999, 11.80),...
1.50 )»(1.035, 0.90),...
=1.50 ),(1.071, -2.00)y...
=3.10 ),(1.107, ~2.70),...
-0.70 )»(1.143, 2.90),...
2.80 3,(1.179,» 1.50),...
0.50 ),(1.215, 1.60)y,..
1.10 )+(1.251, 2.50)...
2.10 ),(1.207, 2.30),...
2.20 ),€1.323, 11.80),...
0.70 ),(1.359, 1.00),...
0.70 ),(1.395, 1.00),...
=1.00 },(1.831, ~0.90)...
1.00 ),(1.887, 0.00),...
0.30 )»(1.503, 0.60),...

<0.80 ),(1.539, ~0.90),....

-2-10 ,.(10575' -2.50)....

~2.60 },(1.611, -3.70)»...
-8.90 ),(1.687, -6.00),...
-3.90 ),(1.663) ~3.80),...
0.00 )

[

RHOL=1.94, A=1.0, L=11.0 ~
INITIAL
- C=0.02uDAHPH{HxH)un0.5 .
- INCON RZz5.0, R0Z=0.0, X0Z=0.0, XZ=0.0 ) S
DYNAMIC )
P=AFGEN(PHRU, TIME) * :x:> .

PBIHPIN=35.33uP






\A ! IN/RHOL-1.58RDu%2)/R LiSfﬁ A%Jj 2 (M}A.) ’T‘.\e

RL- _..sGRL(RDZ,RDD)
R=INTGRL(RZ,RD)
PROCEDURE AVACC,AVVEL = AA(R,RD,RDD,L,A)
AVVEL=2 . uRun2uRDu( (1. +{L/CReA) Jun2 Innr = 5)=01. (2. 6L/7(R4A) I eu2 it o o
- (=.5))/(ReAIun2
AVACC=(Ruu2nRDD+2.uRuRD#N2)/7( 2. 8(ReA un2) -
IF (TIME .6T. 1.7) AVVEL=0. -
IF (TIME .6T. 1.7) ~VACC = O,
. ENDPROCEDURE
: XOD=(1,1u3.18142. . TnAufrLrTHOLNAVACC ¢ ...
COxARL¥RHCLM(L 2 «uVVEL-ALPRXD ).,
ABS(1.1nAVVEL-ALPuXD )-HuX-CuXD )/H
XD=INTGRL(XDZ,X0C s .
X=INTGRL(XZ,XD)
VHXD=AVVEL-XD .
PRINT X,XD,XDD,R,RD:RDD,P,AVVEL,AVACC
TIMER FINTIH=2.7, PRDEL=.100, OUTDEL=.009 -
RANGE X,XD,XDD,R,RU,RDD,P,AVVEL , AVACC,VHXD
TERHINAL
END . -
sToP
/n
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CALCULATION SHEET

[
AS010 61

STONE & WEBSTER ENGINEERING CORPORATION
4.0./%.0./CALCULATION NO.

1219708 - Px~-€c0/2 = |

REVISION

00

IND!‘?OUC;.RIVIEVJ

DOWNPER RESPINSE Te SRV AIR PUBBLE LeAD (F.

PREPARER /DATE
0 VITAY CHANDEA BoTuly 379
4 SUBJECT/ TITLE
{
(

THE STIFFNESS oF SINGLE DEGPEE oF FREEDOM SYS TEM
WAS DEF) \g\i TEPMS aF T1P DISPLACEMENT.,. -

ﬂf/i% FESIENSE OF SINGLE D MUL T) DEGLEE oF
FREEDON/SYS TEM WITHOVT FLUWD DimAING.

CHSES,

.+ Kw METHOD LoeAD WITH SINGLE D.O.F,

PRESENT METHoD WITHSINGLE Do F

oM PMeDELS wyTHOVT FLUID DﬁmPlNF; HAS REEN EST/?BUSHL‘D,
THE LOADS CALCYL ATED [N [1) WERE USED FoR THESE TWO

To VERIFYy THE VALIDITYy ¢F THE ME THoD PRESENTED
IN THIS CH)LCuLATION THE DewnNComER. FIXEDEND STRESS

WAS AL SG CALCULA TED WITHOUT FLUID DAMPING USING
THIS ME THOD.

FOLLOWING ARE PEBK STRESSES F ABSVE THRE €

CASES W|THOUT FLUID DEMPING AND [NCLUDING THEHYDRODYNATIC mA SS, RUT |
EXCLUDING THE MASS oF THE WATER WITHIN THE Down ComieR,

KwU METHOD LoAD wiTH muLTI Do F. 21:8 ks1 L7]

“22-3 ksl (7]
22 g ks

.. STRESS =

* THIS NUMBER WAS CRTAINED As Follows:

FRom (2], THE PEHAk DISPLACE mENT 1S
"~ THE STIFFNESS (S 11264 LBF //*¢

22:54 Ksaz1.

0:521 f¢

THE Dow N CoMER LENGTH = 45.688 £ L7]
o FIXED ENXD momenT

& SECTION mopuevs = [6/+9 <n> [17]

1264 %059 % 45658 LBFAfE-

yDAT!, -
(4 ;e
S S

QA CATEGORY / CODE CLASS
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8114 14890 ! 417 | 593603 01804 |2:/56
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12315 | /4890 [ 3:429 |4 650041 01804 |I-7506
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CALCULATION SHEET

STONE & WEBSTER ENGINEERING CORPORATION . @&

Vi

A 4.0./%.0./CALCULATION NO, REVISION PAGE
as01061 1217708 — Px~- 600/ 2. - | 2—6—‘#'32"
’:,!,':?'!7/?IA;‘P’DFP OZ_W(‘ /979 Ryﬁ/ﬂl!cxtllz;}ld /7 7 i1ND P! ;zlvfévuwn//puz , )
8"5355&21}7{"5 RESPoNSE Tpo SRV AR BURALE zwh) (FS. I) " cm“,?gi“ wum

6. RES’\T%: {L&

THE }\gi\u;_r ﬁg THE SOLUTIONS oF EQUAT/Ion (U

Vﬁ??/ﬂ /‘S[s DEscRIRED N SEC TION 58, THE
TIP PEVKR DEFLE? 770w AAD FIXED £ ND

THE PEAKR DEFLEC T/IoN 1S CBTAINED FROM THE
C&/YI/’UTE?( oUT PUOT . THE PEAKSTRESS |S RELATED

J7O F/XER ENDSTRESS By THE FallowinG FoRmue A,

S & %&(.
<

THE FIXED EWD PEAK STRESS IS NOT NE CESSARILY THFE

FIXED END STRESS =

HIGHEST STRESS FoR STIFFENED DoWNComM ER__, THE
STRESSES HAVE BEEN CALCULATED TO ASSESS THE
EFFeCT 6F FLUID DHmPING REFEFRENCE (7]
SHOULD BE USED FoR DETAHILED STRESS
Re PIRT. '

AS EXPECTED ThE EFFECT OF FL uiD DEmANG IS
-Elcmﬂcmﬂ oMLy WHEN THE STRUCT oPfv vELOC 7
s s(GN.F,cML_y HIGHER THAN FLUIYD VELOC/ ‘F‘/.
THE HIGHES T REDvCTION IN STRESS WA S
BTAINED [N CASE 1 D 1S 479 KSI.
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TARLE 2.
SINGLED.o.F. DEFLECTION . AN D FIxeD END STRESS
FILLED  [STRu¢Iusr STIFFENED wl'ruoufr FLviID . WITH ELUID
CASE oR pAmpING | OR D AMOIN G DAMPIN G K
NO.  [EmPTY (‘7") L PESTIFEENID| PENK FIXED Pe AR FIXED Q’-’l‘f"’“ﬁ) .
Down ComeR Down amER, | DEFLE eTion] END OFFLECTIONEND
F= FILLeD St STIfFF, "wa STRESS || (¢ STReSS | (sLvg) |Lor/y-
E = EmPTy Uz UNSTIFe ¢ ) Ks1) ) Ks1) Grvs) i)
{ E \ U [o520(R] 22:54 |o46ssts] [7-78 76.0 11264
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 COMPUTER LOG

Y s

95(_.

. I
.
.
v oo

\T ION NO. 1217708 ~Px~6001 2

S&W AUTH. NO_0 M
CDC CHARGE NO—— {

7729 ORDER NO. 1277703
JOB |FICHE LOC. PREPARED BY A BEVIEWED BY I

%‘ N-)(()- PAGE |SECT SIGNATURE DATE | - sileﬁégé DATE cg*w TS
£ 28 - 06 v : : DA PIN G
cig| Vit Sandoa. | s c:;’ Z}Z 5527"/% S i’é:‘ff"i,‘;”z"ui':'ﬁa;w
Porus C ] 253uy | |, (pc0-3, 05,038 /%

lises Hanis, CH G|ty | <
= 17 e s o o et
c28 | /87 7/./‘%,%“"9“" 1979 4 @M/f ’%"/77 SEN-lkeu2g g Lo MZ;; 2%
Ro24S e 03ME Coze, ms 9114 5%p]
eoqg- %% W/C/\W /979 7. %/%’70 ’z/""/77 SEW | 1\ 14990285 /71, Opmp=1,2 %

. — . o6 Ayg ‘wlCo-o, C . ¢

gy’ 486 VW/CMM /9796 Jy/ééﬂ\éo (Y% Y ,:ma:ua,f/;;,f;m;fi ;- |
2]t Vits_efodne. | 1915 | TIK Golorrop | 5560 KSR TR TS

T - ¢ 406G I Gee 7,/ s /3 A
1"’6'7;; 15 77./&4”9/"‘ ;779 \Y P(/ é@é/ (%“/ % SV p__ ,,’,;9 :7;;/;:.1 /;i p:f.?:u

4 Co=s7 /% ,m=4)
[g'w}s 837 j[ﬁ W‘“ 0,3‘7’"96 \7 %/ ZS M Y. /7/“/3 sfw K - /Za'% wvz, hf;:- 278,
£ 7‘!5 v 67M 2 . Co:l’),ly, s $ 4
K(‘zzl lo! Wm ,9’;96 yﬂéﬁ/u/\/ ’/%7 SffW/;;/q 89:;"3}"7{{,'5&17./02;%#’
0l4s e 4 " Co=e-7, 2T =74
c28 | /483 Vg code. (5 \SH-G Coly Vo519 et boocrlh Her.s 655
77573 v QM Q ’ 2o. 12 o, M=76 .
/éé/ 2 ‘7/(#’}’ /déwdw /0979 &y %/ ZSM "(7’%‘/’ S ("200364 mmf’mli?f_,
A /

9 COMPUTER GENERATED JOB NUMBER

% % COMPUTER USED (S&W OR CDC)

I ——p Ty

?







//CSHP3 EXEC CSHPX
//7X,COMPRINT DD DUMMY,DISP=(NEH,DELETE)

//XySYSPRINT 0D DURRY,DISP=(NEH,DELETE) .
TITLE KHU-GE HYBRID HITH FSI; LOAD ON DOWNCOMER
FUNCTION PKHU=(0.0,0.0),...

(0.184%,
(0.1680,
- (0.216,
(0.252,
(0.288,
(0.324,
(0.340,

(0.396,-12.10),(0.805,~
(0.432,-11.680),(0.451,~11.9
(0.466,-10.903,(0.877, -9.70),(

(0.504,

(0.540,

(0.576,

(0.612,

(0.648,

(0.684,

- (0.720,
(0.756,

0.792,

{0.828,

(0.8448,

_ (0.900,
;ﬂ (0.936,
(0.972,
(1.008,
(1.043,
(1.080,
(1.116,
(1.152,
(1.188,
(1.2248,
€1.240,
(1.296,
(1,332,
. . (1.368,
- (1.508,
(1.450,

. (1.876,

v (1.512y
~ (iom’_
(1.564,
(1.620,
. (1.656,

0.0 ),(0.153,
3.80),(0.189,
3.10),{0.225,
-1.80),(0.261,
8.00),(0.297,
26.90),(0.333,
=«0.10),1(0.369,

«5.00),(0.513,
1.30),(0.539,
2.30),(0.585,
2.60),10.621,
1.30),(0.657,

-0.20),(0.693,

=0.70},(0.729,
0.0 13(0.745,
§.10),(0.601,
2.40),(0.837,
1.10),(0.873,

~0.30),(0.909,
1.10),(0.945,
1.10),(0.961,
2.00),(1.017,
0.0 ),(1.053,

-2.50),(1.089,

~-2.90),(1.125,
4.10),(1.141,
0.90),(1.197,
2.80),(1,233,
2.00),(1.249,
2.80),(1.305,
1.10),(1.3321,
0.10},(1.377,
0.0 ),(1.4813,
0.90),(1.449,

=1.00),(1.485,

-0.70),(1.521,

«1.20),(1.557,

-8,00),(1.593,

-8.50),(1.629,

=5.50),(1.645,

0.0 ),(0.262,
6.00),(0.198,
8.10),(0.235,
-3.10),10.270,
13.10),(0.306,
18.50),(0.342,
=8.90),(0.378,

~3.30),(0.52
2.00),(0.558,
2.50),(0.595,
2.10),(0.630,
0.90),(0.666,
-1.00),(0.702,
~0.90),(0.738,
1.80),(0.774,
§.60),(0.810,
2.10),(0.834,
1.00),(0.882,
0.10),(0.918,
0.80),(0.954,
1.10),(0.990,
1.90),(1.026,
=0.70),(1.062,
~3.00),(1.098,
-2.00),(1.134,
3.30),€(1.170,
0.70),(1.2068,
2.00),(1.252,
2.00),(1.276,
2.90),(1.313,
1.20),(1.350,
0.70),(1.388,
-0.80),(1.822,
1.40),(1.858,
0.0 ),(1.494,
-0.30},(1.530,
~1.90),(1.568,
-2.80),(1.602,
-8.00),(1.638,
-8.90),0(1.674,

(1.6925,-3.1,(1.7,0.),(3.,0.)
PARAHETER K=11264.,H= 76.00,DAHP=2.,ALP=,752
CONSTANT RHOL=1.98,A=1.,L=11.,CD=.7

- INITIAL

C=0.02%{KxH)%x0.5xDAHP

INCON RZ=5.,RDZ=0.,XDZ=0.,XZ=0.

- //R0785C61 JOB CH,V.CHANDRA.,HSGLEVEL=1
/%JOBINFO R=230K,T=1,PHONE=3734

0.0 },(0.171,
4.90),(0.207,
4.30),(0.233,
~3.80),(0.279,
27.30),(0.315,
10.00),(0.351,

‘g

0.90)5...
3.60),...
2.40)y...
~1.00)5..0
30.60)y...
§.70)y...

~7.90),(0.387,~11.00),...

=1.10),(0.531,
0),(0.567,

1.90},
1.00),(0.
«0,80),(0.711,

0),(0.414,-13.10),(0.823,-12.40),...
0.450,-11.60),(0.459,-11.40),...
6y =-8.10),(0.495, -6.60),...

0.0 )y...
2.00),...
2~5°)D0.-
1.10)y...
0.0 )yeeo

+10)5.0.

«1.20),(0.787, ~0.%Q)s...

2.90),(0.783,
8.40),(0.819,
1.20),(0.855,
0.80),(0.891,
0.30),(0.927,
0.40),(0.963,
1.70),€(0.999,
1.50),(1.035,
=1.40),(1.071,
~3.20),(1.107,
-0.70),(1.143,
2.80),(1.179,
0.50),(1.215,
1.10),(1.251,
2.10),(1.287,
2.20),(1.323,
0.70),(1.359,
0.70),(1.395,
~1.00),(1.431,
1.00),(1.467,
0.30),(1.503,
-0.40),(1.539,
-2.10),(1.575,
-2.60),(1.611,
-8.90),(1.647,
-3.90),(1.683,

3.20)' *
2.90)5..2
0070)1000
0.0 ,)o.o
0.80),...
1.00)0000
1.80)940e
0.90"000
-2-00)0000
-2.90)»...
2.90))0..
1.50)s...
1.60)s...
2.50)r...
2030”000
1060)’0..
1.00),...
1.00),...
-0090)00.0
0.0 )y..e
0.60)y...
=0.90)y...
-2.50)’000
<3.70)y...
~-6.00),...
=3.480)s...

compPvTER PRo GRAM LISTING
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DYNAMIC

P=AFGEN(PKHU, TIHE)

PBHPIN=45.33xP ‘ .

RDO=(PBHPIN/RHOL-1.5xROux2 /R \

RD=INTGRL(RDZ,RDD)

R=INTGRL(RZ,RD)

PROCEDURE AVACC,AVVEL = AA(R,RD,RDD,L,A)

AVVEL=2 . #Ruu2uRD%( (1.4 (L/7C(R+A) 2 Jain{=.5)-(1. O(E\NL/(RQA) Jeu2Ium...
(=.5))/(ReA)un2

AVACC=(Ruu2xRDD+2. ¥R¥RD%x2)/{ 2. #(R+A ) un2) N
IF (TIME .GT. 1.7) AVVEL=0. .
IF (TIME .GT. 1.7) AVACC = 0.

ENDPROCEDURE

X0D=(1.1u3.18%2.3uAxnAuLuRHOLXAVACC + COxAxLuRHOL¥(1. IIAWEL-&RQCD Mteoso

ABS(1.INAVVEL-ALPXD ) ~HuX-CuXD )/H

XD=INTGRL(XDZ,XDD)

AX=INTGRL(XZ,XD)

VHXD=AVVEL -« XD

PRINT X,XD,XDD,R,R0,RDD,P ,AVVEL,AVACC

TIHER FINTIH22.700,PROEL=.009,0UTDEL=.009

RANGE X,XD,XDD,R,RD»R0DD,P,»AVVEL,AVACC,VHXD

TERHINAL

END
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CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0.NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE_4_
12177292 EMD Mé - 2SS N /A

4. \NTRODUCTION/ BACKGROUND §

PREVIOVS LOAD DEFRINITIONS OF SRV AND CO
WHICH WERE USED IN POWNCOMER ANALYSIS (REF. L)
WERE  CONCERVATIVE. To  ADpREss NRE'S conceRNe (REF2)
THE GOVERNING SRV AND €O LOADS ON  DOWNCOMERS
NERE  REEVALVATED AND  REDUCED W CDMFoz‘MANc..'e WITH
Te  MCEPTANCE  CRITERIA OF REF. 3 AND 4.

5 0OBJIECTIVE 3

THE OBJECTIVE OF ThHIS CALCULATION 16 TO
SOMMARIZE AND DOCUMENT DOWNCOMER ANKLYSIS
RESUTS BAED ON  REVIGED G2V AND CO LOADS
(REF. 6,7 ANDB). THE REANALYSI OTICIZED THE (AME
ANALYTICAL  METHOD Ay THE ORIGINAL CA.CULATION (ReR
THE LOADS AND THE DOWNCOMER GSTRESSES FOR, THE
OPSET AND THE EMERGENCY LOMDING (ONOITIONS WHICH
WERE  PREVIOVS LY Awep‘rksut- Jo_Tue mz.c ( REF. 2),
KAVE  NOT  BEEN = ':?Me ‘}3"“ T ANALYSIS
ONG UppaTeD e Dochouag.* *z%?ow ‘BUE To
THE  FAULTED LOAD comam,maus

ey - v ve o

g .I’,
()

‘“""'i e e '\.-‘ v
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CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0.NO. DIVISION & GROUP CALCULATION NO. [OPTIONAL TASK CODE PAGE 5
1177 28 EMD M¢- 2SS N /A

6. ASSUMPTIONS 3

SAME AS IN REFERENCE 1.

7. LoMpuTeR PROGRAM IDENTIFICATION @

. ST- 230  STARDPYNE - CDC  PUBLIC DOMAIN -PROGRAM
FER Ol/g4H LEVEL.

2. CSMP ( CONTINUODS, SYSTEM MODELING PROGRAM-3)

— ONE TimE USAGE PROGRAM TO ESTABLIGH

RESPONSE OF 1 DOF SYSTEM. PROGRAM

UOoTING 16 INCLUDED IN THE ATTACHMENT-|.
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DEGREE

CALCULATION IDENTIFICATION ;JUMBER
J.0. OR W.0.NO. DIVISION & GROUP CALCULATION NO. J|OPTIONAL TASK CODE ’PAGE__é_
|29 - 8 EMp Mg - 21SS N/A
R. METHOD ¢
THIS CALCULATION WSES THE GSAME MATHEMATICAL
" MODEL OF THe DOWNCOMER AND SAME  ANALYTICAL
METHOD A5  USED IN THE ORIGINAL CALCULATION (REF. 1))

THE ONLY CHRANGES ARE THE SRV AND CO

INPUT  LOADING. DocUMENTED 1N REF, b THRY 8. THE
SAME  TIME  MHSTORY ANALYSIS 1S DONE FDR THE
DOWNCOMER  DGING  STARDYNE' COMPUTER CODE.AS
IN REF.13 IN ADUITION T0 THAT A SINGLE °

OF FREEDO™ (4DoF) Mopel s ESTABLIGHED

TO  ACLOUNT FOR, THE FLUID STRUCTURE INTERACTION
bURING SRV(REF.5) & cO LoaD EVENT A DETAILED
DESCRIPTION OF THWE  ANALYTICAL MoPEL CAN
BE OBTAINED IN  REF .
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9, DESIGN INPUT S

a.1 DownN coMer  DATAS

© O 8 & & b U N -

10 PSS Folilows:

CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0.NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE_l.
12177: 28 EMD ne-215s N/A

PArsep ON REF. 1 THE DOWNCOMER PROPERTIES ARE

12 | MAteriaL = SA 312 TP 304

:i S|zE = 24" SchH. 20 PIPE
:: ' = 23.28"

.': op = 24.00"

;: AREA DF CRoSS ¢ECTION = 2783 o

:; SceTion  MopVlys. = 161'G a3

23 LENGTHS OF THE DOWNCOMERS
27 10 Fla. L.

VARY ACCORDING
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 9010.08
CALCULATION IDENTIFICATION NUMBER .
J.0. OR W.0, NO. DIVISION & GROUP CALCULATION NO. [OPTIONAL TASK CODE PAGE_g_
1217723 EMD M¢-2SS N/A
OWNCOMER GEOMETR
ELEV A.
4 / 24" scw 20 Proe (Ro= 1\
WALL THICKNESS O.875 N,
z.D. 23.250 IN.
! Z.D. AREA £25.00 /N2
C A (reeTAL) 27.83 IN*
WEISHT[FT fvsremiTee)  96G. 5/ LB/FT.
WEIGHT/FT, (wATarR) 183.80 LafT.
. ” MOMENT OF INERTIA 1942.0 IN*
ﬁﬂ]_m _£% Y Secyion MopRDS — 161.9 /N3
T v ,
& o 2f"ScH20 PiPE .
| 5 RN (Reet )
Z.D. © Z4.0 m.
\_..a’ . o.D; 25¢0 l”c
- . WALL THICKWESS 0.5 m.
A (veTAL) 28.98 W%
WEIGHT[FT 13344 &/rT.
E DensiTy 0.282 8/wW3
! ) :
% ; ! leev. 12eto” o
| RING
ELEV. 190-0"
I
DETAIL |Erev. Al B | C© 231 4%l QTY (?u:' 15
AB  [|240-2") guio;;: 4-3° |44°0°|45-8%] ()
AC [232-0%4%-c%18-1% [36-0"[28%9 --Bi:h e o
NOTE: AB DENOTES DOWNCOMERS 1 THE AR PooL, 2y
AC DINOTES DowNComeRsS FL mﬂmggg@ed—« .
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CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0.OR W.O. NO.
12177:2¢

DIVISION & GROUP
EMD /EAS

CALCULATION NO.
MS -~ 2155

OPTIONAL TASK CODE
WA

PAGE _q

9.2 - DESICN LOAD/EVENT COMBINATIONS AND ACCEPTANCE " CRIT&RIA

UFPSET CONp/r/oN
N+ OB »SRY

EMERGENCY CoNDITION
N+ OBE + SRV + SBA/Z8Ac, s

LAULTED CONDITION

FANTED L = A r SSE » SRV *CO

TO SMPLIFY TNE ANALY SIS .

FAULTED 2. = N+ SSE =+ SRV + ZM/@BACNIO

e w

THE LoaD/Evenr COMENMMTIONS = HNO ACCEPTANCE CRITERIA

ABE REDUCED TO THE FOLLOWING FouR (4) GoverNING

EVENT/LAD ComMBMATIONS FOR TwE DOWNCOMER ANALYSIS o

(1)
(2)

(3)
)

EOR THE DOWNCOMER ANASLYSIS ARE BASED ON JASLE 6A4.2-/
oc NmP-2 FsAE (Rer 7). IN SecrioN 3.3, Twe DESIGN

LOADINGS OF SRV AND CO APE CONSERVATIVELY ENALOPED

THE THENTY-THREE (23) EVENT COMBINATIONS IN TABLE 6A.2-1 (REF. 7 )
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CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO.
12172 2%

DIVISION & GROUP
EMD [ EBS

CALCULATION NO.

Ms- 31 GCS

OPTIONAL TASK CODE

10

PAGE ____

‘9. 2 - DESICN LOAD COMBINATIONS AND ACCEPTANCE CRITERIA (Corn )

THESE FOUR GOVERNING LOAD COMENMMTIONS #RE EXPANPED,
INCLUDING THE COMPONENTS OF SEISM/IC , SRV, AND LocA
LOADINGS THAT ARE USED FOR 7HE ANALYS/IS, AS FOLLOWS *

_UPSET _Condt7s00.
N+ N(oBEL v 0BES) + (SRVS rSRVL)®

(14)

EMERGENCY COMNDI 710N

(24)

N+ ‘\I(OBEI'OBE.S) - (SRVS + SRVI) @cwam +CHUSG g + cwus,)
AAULTED CoNDIT 100

FAYLTED <
N +Ws:zz- ss:.s:)‘ o (SRYSona +*SRVD) % (co; «C0ss)>

- SEF worEL (%)

F)ugeg 2.
A+ NCSSEZ » SSE5)% (SRYS+ SPVIP#(NeHUG or = CHUGE + CHUG )? (4,4,)

WHERE : )
‘ COr = CO INERTUA LoAD
CoOss = SUBMERGED STRUCTURE LarD
= NORMAL OPERATING LOADS (FIELIURE, DERONERNT, THIML)

OBEZ = OBE INERTIA LoD
OBES = OBE SLOSHING LoAaD
SSEZ = SSE INERTIA LOAD
SSES = SSE SLOSHING loaD
SPVS = SRV SUBMELGED STRICTURE BUBELE LOAD
SRYI = SRY JINERTIA LOAD

CHUG tar = CHUGGING LATERAL LOAD

CHUG s5s = CHUGGING SUBMERGED STRUCTURE I.MD

CHUG z = CHUGGING .ZN:R,/A LOAD o

wHoreEd ¢ SRYVSews

-WV ACWMHMI TO MEET J/INGLE mwn .CJ?)M&;

) Rv°® IS
JRVI'L‘.

" -""" : hr'-'n-.
..__..‘ e B L B

IS THE SKY SSmacsED snrxm ma ;.m ~ m:.s
“Hel ornar

THE ENVELOPE OF 5/?’5«;,3?%:»1, SRVAs3s ANO

-
W oem et St
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CALCULATION SHEET

A 5010.68
CALCULATION IDENTIFICATION NUMBER .
J.0. OR W.0. MO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE_!_
{12v77-13 EMD | EBL ms-215S
G.2 - DESIGCN LOAD COMBINATIONS AND ACCEPTANCE CRITECIA (Con ‘L)
THE LOADING COMBINATIONS IN E®. (1A) THROUGH
(RA) ARE LSED FOR THWE DOWNCOMER. ANALYS’S

TO MEET THE REPUIREMENTS OF THE FoLLOWING 3

(1) - CLASS 2 PIPING ANALYSIS IN ACCORDANCE
WITH NC- 3600 oF TWE ASME CODE,
SecrioN L. (REF /0)

(2)- FUMCTIONAL CAPABILITY ANALYSIS IN ACCORDANGE
WITH THE NRC REGULATORY PosiTioN ¥V
PEFERENCE || AND NEDO-21985 (ReF. 12 )

o2 i ¥

. T T e &S0 2 N

Leg= G s s R e
: prr=rw \

% o o o S LB XS R o
AT 3 Y e
L A N LSRR

4 ewe®






STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0.NO. DIVISION & GROUP CALCULATION NO. [OPTIONAL TASK CODE PAGE\_')-
121 77 2% EMD/ ELS M¢ - 2155 N/ &
9.3 DYNAMIC LOADING INPUT 3
LEFERENCES FOR INPUT SRV AND CO LoADS ARE
NS .FOLLOWS :

(\) SRV- SUBMERGED $TRUCTURE LoADING — REF. 8
(2) CO - SUBMeRGED GTRVCTURE LDADING - REE- 6,7.
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CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |[OPTIONAL TASK CODE ' PAGE_‘_3
(2177 1% EMD M$-215Y N/A
10. CONCLUSIONS ¢

FOLLOWING TABLES IN  SUMMARY OF RESULTS SECTION
SHOW THAT A& A RESULT DF THE REVISED &RV AND
CO LDADS THERE 16 A  GREATER MARGIN BETWEEN THE
CALCULATED FAULTED-! ¢STRESS AND THE ALLOWABLE.
THE REVISED MAXIMUM STRESS UNDER FAULTED-I
CONDITION 16 REDUCED TO 15+1g8 WSt FROM THe
ORIGINAL VALUE OF 30°34 koL OBTMINED IN RER. 1.
FAULTED-2 CONDITION THEREFORE BECOMES THE
GLOVERNING LOAD COMBINATION.

THe  GTRECSES DUE To SRV AND CO LOADS EVALUATED

IN THIG  CALLULATION  ARE SMALLER THAN THOSE IN REF. 1
AND THE EQUIVALENT  ¢TRES cyé:.es DUE TO THESE EVENTS
ARE Exéec‘rep TO BE ABOUT THE SAME AS THOSE
EVALUATED IN REF I, IN ADDITION , THE CUMMULATIVE
UGAGE  FACTOR (CUF) IN REF. 1 Wh CALLULATED TO BE
ONWY  0°132. THEREFDRE , UNDER THE REDUCED SRV AND

CO LOADING THE RBVISED  CUF_
LESS  THaAN 0182
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.O. NO.
12177+ 28

DIVISION & GROUP

CALCULATION NO.

Ms- 2SS

OPTIONA?ASK CODE

‘pace IR

1.

EMP

ﬁ ESULTS SUMMA RY

.

CUNITS IN_IN-KIBS

Zﬂ&t‘c z. Z— DOMNCOMER MIMENT L& SPONSE SUNMALY (Moet A0, A.tz

VRIET CoNbeTiOoN EMERGENCY CowdvTIoN FAULTED CoNDiTION
LOAD CASES | moDeL (AL MQADEL (A0) MooEL (A0)
Wys .55 HE Winz /.94 K2, Woys (9% M -
SEISHIC INERTIA
AND StosHING
(@) oBs /13220.-5 1177-0 . -
(&) Sse& - - R34/- O
[324.5 murep £
(@)SRv Sslad| 2/26 .0 2822-0 28870 FNUTED 2
Q - (sFe FG 2%)
0i) SPRY ARS 49-2 492 33.0 »
Q) (O SS Lowd N/A N/A 2937 4
b) co ARS ~/A N/A 109 40
A\ Q) CHVG. LA, Laad N/A /1567. 8 /1375.0
U .
Ol &)envs. ssL0ad N/A /490.0" /422.3
~I
c)envs: ARS N/A /187.9 /£ 7
AR ARS N/ 7, £50
| 70140 Comamied . 14076 € senreo £
MoMeENT 2544.6 2 3
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CALCULATION SHEET

A 5010.08
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. - DIVISION & GROUP CALCULATION NO. [OPTIONAL TASK CODE .PAGE_\i
13 27 2% EMD Mé&- 215§ VA
~EESULTS SUMMARY (con't)
Tame( 2 )- DOWNCOMER ASME CODE CUASS 2 STRESS SUMMARY (MobEL AC. A1)
UNITS IN KS/ v
UPSET CoND/TIoN EMERGENCY ColoiTion| FAULTED COND!T toN
| LoAD CASES |mooer (A) MODEL (AO) mopeL (AOQ)
Uyps /.55 HE Whet94 " Hr Wiz 194  Hy
SEISMIC INERTIA
AND SLOSHING
@) o8& 8.56 763 -
(6) SSE - - 15.18
86| mured 1
S |@) SRV S5 LoD 13.79 /8.3 1730 sauzep 2
Q .
v|b)SRY ARS 0.32 0.32 o. 21
Q)Co SS LoD N/A N/A 1906
b) Co_ xS, N/A N/A o.71
Q| @, 141 1aad N/A 10.16 892.
§ b)cwwe. 35 woao N/ .66 - 2.22
G)chva ARS N/A /.22 0.94
AP ARS N/A A/ A 0.3/
TOTAL ComE/d 2444 FALLCTED 1
Sreess 16.50 282 o daime maomED 2
ASNE MowAE| 21,36 Satt L S TEAOLTED |
' P | SYES. FAOLTED 2
ST NIES T TRT TN AN eamur ARy 10 pesnmus Acravk, pARALOI AR Ay LI LA
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CALCULATION IDENTIFICATION NUMBER

J.0.OR W.0.NO.

12177 - 28

DIVISION & GROUP
EMD /MECH.

CALCULATION NO.
MS-2155

OPTIONAL TASK CODE
N/A

page 16

RESULTS SUMMARY ( Cont'd)

TasLE (5) DOWNCOMER FUNCTIONAL CAPABILITY STRESS SUMMARY

UNITS IN KSI
. UPSET CONDITION | EMERGENCY CONDITION| FAULTED CONDITION
MODEL (Al) MODEL (A0) MODEL (AO)
LOAD CASES Wn=1.55 HZ Wnel.94 HZ Wo=1.94 HZ
J sErsmrc iNErrIA
AND SLOSHING
(a) OBE 8.16 7.27 -
(b) SSE - - 14.46°
(a) SRV SS LOAD 13.13 17.43 8.2 FAULTED 1
16.48 FAULTED 2
=
% l(b) SRV ARs 0.30 0.30 0.20
(a) CO SS LOAD |- N/A N/A 18.15
(b) CO ARS K/A N/A 0.68
(a) CHUG LAT.
o N/A 9.68 8.49
(b) CHUS 58 N/A 9.20 8.79 *
g (c) CHUG ARS R/A 1.16 0.90
AP ARS N/A R/A 0.30
TOTAL COMBINED 25.18 FAULTED 1
. STRESS 15.72 24.04 25.68 FAULTED 2
FUNCTIONAL CAP- 24.35 1 31.26 rAvLTED 1
ABILITY ALLOWABLE . ~: 4 =36A7 FALTED 2
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CALCULATION SHEET

A X068
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. [OPTIONAL TASK CODE PAGE_\_']_
0 12177 28 EMPQ m¢-215¢% N/A -
]
: ULT. rtARY (con’d
: ﬂ&f‘ £ Q-DOWNCOM&'R T/P DEFLECTIONS
. : e
k4
]
.: UPSET ConDITioN |ememsency Conpition | Auiren Conorrion
N LoaD CASES |Mopet (A1) AMoDE€ (A0) mopeL (Ao)
12
1 | Sersmic weerm
:: AND SLOSWIN G .
a) c8€ 2.7/ 78 1235 fiup | 2.13°| 728 1239/7007 | — -
:: b.) SSE - - - - €27 " (2o r00/783
" . l.r'él REF. 5/FMTend
" N|@iww A (363 | Per 19 |48L°| Rer. 19 | 2231 Re£E S/
20 &y BUB8LE ; FAULTEDL
w :z' 0|(6) SR%EARS) |+ 004 | ToB8" 365 |.004"| JoB *623 |,005"| Jos™ 623
23 - ‘ . .
o @)CoSS toad | = - 4-81 | PALE 22
te @) Ca;ézs) - - .- 0.0t " |ro8*337
27
Y I|@IcHos ATty = | L5852 | o8 57 /48" | To8 ¥ 57
29 ¢ '
30 g{a)m/o'. S| -~ JAB "\ gna # 109y |/ 46" | J0 e 15uy
L 3} .
2| | (@)cruGhRrs)|- - 0.13 | Jo8*327 |o0.10"| To8™327
33
34 C {7 A - " -
> nggg Dsi |y g . s17” : §-98 | FauLTeDZ

ST NOTER |.THE RELATIONSHIP BETWEEN THE DOWNCOMER TiP DEFLECTIONS

3 AND STRESS 1S A DIRECT ONE, IF THE DOWNCOMER 1S

3 ACTIVATED IN ITS FIRST MODE. THIS 1S TWE CASE For
“0 THE SRV AIR BUBBLE LOAD AYD THE-CO. S USMERGED

“ STRUCTURE LOAD. SR m:’é?g “”‘E‘ ecv i

a2 FOR THE OTHER LOAD CASES, mm&&“' ‘ zmeﬁn&ors ALSO
3 CONTRIBUTE TOITS ,efspaw:. 2 THUST mmrlo .0 T/

. © DEFLECTION TO STRESS woaw 88 smzwn TCOMPARED

. TC TWE SITUATION WHEN ONLY.: mﬁlzsrm ‘GOVERNS.

N 2. REFERRED Jos Numeezs AREZEROM 2REE. 1

ot
T BT
. -, o Jare— R
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12127+ 2.8 EMD Mo - HSS N/A
1
2 B
3 3. EXCEPT THE SUBMERSED STRUCTURE LOADS FOR SRV AND
4
s co ALL  OTHER NUMBERS N THESE TABLES ARE FROM
6
Y REF. {.
8
9
10 4. THe CALCULATED  STresses ( NOT  ALLOWABLES) IN TABLE.2
11
12 ARE 5%, HIGHER THAN THE STRESSES IN TABLE, 3.
13
14 (REF. 1D
15
16
17 5. THE  STREsSES IN TABLE.3Z  ARE OBTAINED BY DIVIDING
18
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12.REFERENCES 8

I

2.

e.

SWEC CALCULATION " DOWNCOMER ANALYSIS AND
FATIGUE  EVALUATION” - 12177.02 -NM(£)-M$ 1869-2
DATED - 721~ 86

NUREG - 1047 " SAFETY EVALUATION REPORT rzeuwep
To TwE OPERATION OF NINE MILE POINT NUCLEAR g-mum
UNIT NO. 2, SUPPLEMENT 3, DATED JULY l49¢ge6.

NUREG - DR02 " SAFETY/ RELIEF VALVE QUENCHER LOADS:
EVALUATION fpr BWR MARK IL ANp DI CONTAINMENTS,

OCTOBER , 1422,

NUREG -0008 " MARK T CONTAINMENT PROGRAM LOAD
CEVALUATION  AND ACCEPTANCE CRITERIA.M | AUGUST 198/

SWEC CALCULATION " DOWNCOMER RESPONSES TO SRV
AR BUBBLE LOAD ( FSI)" = 12177-NM(E)-PX 600012
REV. 2. DATED 5‘/5/87

SWEC CALLULATION " CO LOAD ON DOWNCOMERS BASED
SPECIFIC CO LDA-D

ON NMP2 PLANT , ~ - I2177- NPLc)-ﬂ-Qaléo Reyo oAﬁos\SIi’J

'- 1—2‘ .':"‘3%'.—::‘_‘::’."& r‘
St -——-.-» I

RePORT, Aep. on. e

SWEC. CMLL."SRV BUBBLE Loap. &W&‘ﬁn—‘%@ae
SRV ACTUATION . DATed slclgq 12192=NPIC)="PX 60!6! REV.O.
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557 T & v.r-_..= -
- ._‘.‘,"

DATED SI5(87.
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CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE_@_
\ 2177 2% EMD M- 218C N /A

S.

lO.

*

12,

RLanNk

ASME Sec. I DW.1 1977 €DIMON, INCLUPING 1978

SUMMER  ADDENDA-

USNRC MEMO TO R.L.TEDESCO, DIVISIDN OF LICENSING
FROM  J.P. KNIGHT, DIVis1oN OF ENGINBERING " EVALUATION
OF ToPiCAL REPORT  PIPING FUNCTIONAL CAPABILITY

CRITeRIA ," DATED 7|17]1920.

NEDO- 21995 , SEPT. 1278 " FUNCTIONAL CAPABILITY
CRITERIA FOR  ESSENTIAL MARK T PlPinNg."

INORDER TO EVALUATE Sﬂzesses __wv. _A_.L_L seme Levels (A, 8,¢4D)
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THe 1277 ep. was  ULSED.
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CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE_Q'I_
U727 28 EMp M6 - LISS N /x

13. ANALYSIS 3
SRV  SUBMERGED STRUCTYRE LOAD 3

DUE To sRYV AIRBUBBLE OGCILLATION ARE DISCUSSED IN

DEVELOPED To ACCOUNT FOR THE EFFECT OF FLLID
DAMPING. THE RESULTANT MOMENT FROoM REFR 5

CASES  ANALYZED LE. SRV KT4 -l AND 1241,

THE SRV  SUBMERGED STRUCTURE LOADS ON DOWN COMER

REF. A FLUID STRUCTURE [NTERACTION SDOF MODEL WAS

CHOWN - I THE  FOLLOWING TABLE ( HIGHER OF THE TWo

15

MODEL | PLANT CONDITION RESULTANT MOMENT

Ao FAULTED 1 1324. § IN- KIPS.

RESULTS OF BOTH  SDOF  (CoMP MODEL ( REF.5 )
AND  MULTIDEGREE OF FREEDOM (MDOF) STARDYNE MOPEL
- MRE VSED FoR THE  CALCULATION OF SRV S¢ LoAD.

ResulTS bHOF MDOF STARDYNE MoDEL 16 INCLUDED

FERE. MOMENTS FROM THE MDOF RUN ARE AS FOLLOWS

MOpEL CASE .. {-RAMPINGE -t pMENT

T B L T T e St et e

Dt}

Ao KTG ”" ‘l"—'-

” “‘-‘F' v

4&:;‘*2 “IR- KIP

A, Kra 12 L =

R ye ST e
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CALCULATION SHEET

e CALCULATION IDENTIFICATION NUMBER _
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE_E
| 2177 28 EMD M¢~ 215 N/a
DETERMINATION OF . AVERAGE VELOCITY FOR SRV KT I,
€ FALR3)'S
MODEL A, -2 9, DAMPING TIME FREVRSOSI
REF. GILNET # 145  DATED 3|28|e7
Jomr | Jownr Jownt Velouty| Asgotiated veL> x 4L
No. D16p LALEMENT MAX LENGTH-a} .
Cin) (‘m/sec) ( £t)
’ 2:357 0:%% 10 9139
2 1¢:51 20 16268
fe; 26' 83 2:0 14347
4 - 25-18 1'833 ne2-4
) 1383 16667 446-5
6 22+ 51 16647 ¢44-5
1 | 2125 08333 3763
! 2
2, vet x4l 2000
. Averaae  Velser
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CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0.NO.
12177 2%

DIVISION & GROUP
EMD

CALCULATION NO.
M¢ -2188

OPTIONAL TASK CODE
N /A

" pacE_2D

DETERMINATION OF AVERAGE VELOUTY FOR SRV KTAIZ'|

MOPDEL ho - 2. DEMPING
REf. GILNET % 4L Dr1eD  3|15|37
Joint.| Joint  Dwet. | Jowt “Vewury| Acsoclated veer x Al
No. MAY M AYX Lenatu- AL .. .
Unen) (1nenfgec.) (FT)
l 234 2724 ! 13868
2 2:2 . 3506 2 24584
3 2:05 32-¢9 2 2163-5
4 (-} 3071 }'833 17290
5 V14 2¢-91 106667 12936
6 A 2710 k6t 12244
7 1y 2632 i 08333 5343
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CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0.NO.
121722:2¢

DIVISION & GROUP CALCULATION NO. {OPTIONAL TASK CODE
EMD Mme - 2ISS N[A

pace 9

CcO SUBMERGED STRUCTYURE LOAD S

THE €O

LOAD V¢
DeGree O

DOWN Come

ONLY

LoADs ON THE SUBMERGEP PORTION OF THE

DOWNCOMER WERE OBTAINED FROM REF. 6,7, IN THE FORM OF

TIME. TwesE  LORDS  WERE APPLIED ON A SINGLE

F - FREEDOM S$YsTEM  SIMULATING The DOwNCOMER.

2 WeRe CALOVLATED. OtT OF TeN LOADING CASES

FREQUENCY AND THE MAXMUM- MDMENT AT FIXED END OF THE

ONE CME ( CO-RUNIZ ) WAS SELECTED TOD BE

THE GOVERNING  CASE. Tuge RELGULTS ARE

CO RUN NO=* " MOMENT REFERENCE

12115 Jog I8l
2072 6 Jo& 441
(4656, Jog 1870

o 1762-4 Jop 124949

12 3443 g) Job 922

14 1744'95 Jog 2017

22 :

24

21

28

. | 7-03. 5Mﬁwgﬂ:iﬁ
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65
CALCULATION IDENTIFICATION NUMBER _

J.0. OR W.0.NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE| ° PAGEE

2177 28 EMD MS -2i<Y N/
ONCE THE GOVERNING LoADING CALE WAS
EGTABLIGHED , THE EFFECT OF FLULUID DAMPING WAS
DgTERMINED  BY SDOF  €SMP MODEL, THE METHODOLOGY
16 SIMILAR To WHATKUSED For SRV ( RER S5 D.

AVERAGE VELOUTY AND VELOUTY CORRECTION FACTOR WERE

DETERMINED BY A STARDYNE COMPUTER RUN.
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CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0.NO.
1212728

DIVISION & GROUP

CALCULATION NO.
MG - 2155

EMD

OPTIONAL TASK CODE

N /e

. PAGE_')‘_Q

DereRMINATION OF AVERAGE VEloclty Fop CO- CASEIR

MoDeL. Ao - 27 DAMPING
Rer. GrLNe‘rz 143 DATED 3|28]|e7
: 500!
er JOINT DispL Jonmw\(/ftoom AQLENQ.;?\‘EAL vty 4l
(iNg#) ( \nck/Sec) (Ft) ' '

| L08 753 o &0 |
2 517 69 4 . 2:0 46327
3 533 639 2:0 Q664
4 k95 5980 1'833 5549
5 464 5039 1'66¢ 7 $244- 8
b 4-33 $3:10 16667 4434 4
y 03 49-93 0°8333 | 2071744
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

RS CALCULATION IDENTIFICATION NUMBER
.J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE| PAGE _21_
2127 28 EMP ne - 2iS¥ N /A
DERIVATION oF FINAL RESPONSE  USING SDOF
AND MDDEF RESULTS ¢
CASE ITEM MDoOF SDOF SDOF FinaL
NO. STARDYNE | W/o For WITH FSI RESPONSE
RUN# 143 | JoB #7230 | JOB# 7230
TiP DeFL.(N] (08 612 4-84 - 481 wen
= VEL, CORR;
\2 | av vez..(m[s) (187 74| FAcroe-.-%.'.;_f’i’. 4789 /sec
=093
MoMenT (k] 37056 24355 217%3 | 29374 w-xe
STRESs (Xei)i  22:94 222 1623 18115 wei
[ Finat TiP ODEFLECTION = 4'84)(%:0'_’% = 4'81 Incp.

MOMENT

" VELOCI\TY =

21233 % 37056 - 29374 INKIP
723%°% Sascs q

smx%,'T'f'l = 47-89 m/sec}
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Some VY\\ LYt 6 YY\D\\, \!\.C“/C C“{(f{-r ot Cole. v .

4. S TRV
Should be vea’ o rvi-"m16s5.
COMPUTER LOG et e s
- . S 8 W AUTH. NO. 3092 CALCULATION NO,__"5~ 2163
1273 ) - CDC CHARGE NO. 309" JOB ORDER NO. 12127 24
pu | 408 |FICHE LOC. PREPARED BY REVIEWED BY Jconp “
NO. X - % %
2 | ‘% |PacE |sECT SIGNATURE DATE SIGNATURE DATE )
__m - - ——— e
V<Y IR NW 3|fs7 %Z angan~. ‘}/lq/@'] siw | Co— Rum 27
QY 1+ \)\FW 3/!6[87 Y Co- Run
qq.l 3, N\(/‘T:‘KV‘ 3"‘(37 co - RW\/?
181 L I N SN U 1t L ]eo-Run3
145 |mreBon 14 N g ~ 312897 CoC | SRY= K16 111
0\( h sgw | Co - ftuwq
) Co- Ruw 10
1 Co - Rum 22 >
" Co- Ram ¥4 55‘
iy e A 0 h ¢ | & Ruws "
" ‘;:2;6 ; In N\W '5\;3,37 e | Gilsk v 142 SHJ,.;;
T)%O Ly N ] oo 'glwh ew VCO - Rin 2 — FoI
96 FMFG ¢ £y N9l 325187 4 v Ltpe SRV- K76 120)
- %3 COMPUTER USED (S&w OR CDC)

¥ COMPUTER GENERATED JOB NUMBER
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'g'mm HODELING PROGRAH III VIHL  TRANSLATOR a’

JYa..c 1D0F DCHER AMAL.CO-HITH FLUID DAHP-HAX RES?-CASE27?
PARAHETER ALP=(0.0,.8352,1.0)
SYSTEH NPOINT=19100

INITIAL
CONSTANT PIz3.181592650...
RHO:I.?Q:RAD-‘-I.O.I.:II.0C0=.7n..
H3105.487

NOIORT
IF(ALP.6T.0.3) 60 TO 120
K=14609.52
C=82.27

101 FORMAT(2E13.5)

READ(35,201 )TINI,PINI
P=PINI

Tx0.00

TEST=T

CALL FGLOAD(CORTT,P)
PHAX=0.0

102 READ(35,101,END=108)T\P
IF(PHAX.LE.ABS{P) IPHAX=ABSIP)
TzT-TINI
IF(T.LE.TESTIGO TO 102
TEST=T
CALL FGLOADI(COAT,T,P)

60 TO 102

104 TFIN=T+TINI
TF1=T+.001
TF2eT+1.0
CALL FGLOADICO4T,TF1,0.0)
CALL FGLOAD(CO&T,TF2,0.0)
HRRITE(6,108)TFIN,P
HRITE(6,108)PHAX

Sl ; '-'1°‘i . .FORMAT(1IH1,* FINAL TIME=',F8.Q,' FINAL 'RESSURE=',F8.8)

o """\Jda i . RORHAY(1X, 'HAX PRESSURE=* ,F8.4)

)fj_‘ L .00, DELTx. 008, PROEL=0.5
y PRI
Lok I o A¥GEN(COAT, TINE In(2751.0/8.6968)/(2. iPTWRADN2ZWLARHD)
::i:-:vf-a;::t.'|l;i{5»l'.} GRL(0.0,AVACC)
Akl Dig %f #PIWRAD¥NRHLNRHOMAVACC + CONRADNLKRHO 4. o o
4 A WXD )HABS{AVVEL-ALPHXD)-HuX-CxXD) *H
ol ' i ,l (0. ,X00)
ﬁ ‘1 (0. .m)
t.,( ".f' «XD
e s
AN}
l': ,;! % -
l ’ ; 'I!.
- ‘oMY vmﬂau seauerce
- 221000 K T TEST FPHAX VHAX T TEST
TN T Tz Avicc AwWEL XD ¢ VHXD  HOM

wuNPARAHETERS NOT INPUT OR OUTPUTS NOT AVAILABLE YO SORT SECTION#uuSET TO ZEROwaw

LY9TING

OF Twe  Csmp

SDOF ProGram W/ Fwuip

STrRUCTIRE

INTERACTION

e

E5 ~Sw-()WN = 8T -LLiIT

Q

f!lf







r .
aﬂlw SYSTEH HODELING PROGRAH III  VIH1  TRANSLAL as’

r\ (ITLE 100F DCHER ANAL.CO-NITH FLUID DAMP-HAX RESP-~CASEl2
PARAHETER ALP=(0.07.75.77+.81.82¢.85,.9,.95,1.0)
SYSTEH NPOINT=19100

INITIAL
CONSTANT PIs3.18159265,...
RHO2z1.98,RADE1.0,L=11.,CD=. 79000
H2105.583

NOSORT

f"‘ » IF(ALP.6T.0.3) 6O TO 110
H=13609.52
c=52.27

101  FORHAT(2E13.5)

READ(35,101 )TINI,PINI
PzPINI

¥20.00

TEST=T .

CALL FGLOAD{COAT,T,P)
PHAX20.0

102 READ(35,101,END=1081T,P
IF(PHAX.LE.ABS(P ) JPHAX=ABSIP)

—~ - T=T-TINI

. IF(T.LE.TESTIGO TO 102
TEST2T
CALL FGLOAD(COAT,T,P)
~ 60 TO 102
108 TFIN=TeTIND
TF1=T+.00})
TF2xT+1.0
CALL FGLOAD(COD3T,TF1,0.0)

1., CALL FGLOAD(CO3T,TF2,0.0)

,-,'.-- mxnu.lourrxn.p

16,108)P1AX .

rmm. FINAL Txuzx'.ro §,* FINAL PRESSUREz',F8.3)

D

BEN(COQToTIH!)n(2366 0/PHAX )/ (2. wPInRAD#uZnl.uRHO)

GRL(0.0/,AVACC)

: § WP InRAD NN ZHLNRHONAVACC +CONRADNLURHO® . . ¢
'*wEHLPNXD)nhBS(AVVEL-ALPlXD)-KnX-CuXD)/H

P T TEST PHAX PHAX T TEST
.v ‘Tre AVACC AVVEL XOD XD X VHXD  HOH

3 .gd

LIGTING  OF Tre CSMP SDoY
PROGRAN wWIlTH  FLU'D
GTeUctVeE  INTERALTION
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*SEE INSTRUCTIONS ON REVERSE SIDE

CLIENT & PROJECT
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co / NINE IILE FPOINT= UNIT Z

PAGE | OF 7§ +
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CALCULATION IDENTIFICATION NUMBER

JO. OR WO. NO. DIVISION & GROUP CALCULATION NO. | OPTIONAL TASK CODE | PAGE 2
121717.28 XP(C) PX-c0/b0-0 —
REF.

STATEMENT OF REVIEW

This calculation has besn reviewed in accordance with

CBOC EMDM 82-12 and was found to be adequate. The

pethod of review wvas: (list the appropriate items)
a. Review of Calculation

b. Comparison with a Msinilu- previous calcuiutim

1. MBEN-NAGI  4fofe7  a O
REVIEWER “DaTE METHOD REV.
2. . . .
REVIEWER DATE METHOD REV.
3. )
REVIEWER DATE METHOD REV.

The statesant below applies to Nuclear Safety Related QA
Category I calculations only.

This calculation has been INDEPENDENTLY reviewed in accordance
with CHOC EMDM 82-12 and was found to be u:!oquato.\

a. Comparison with prequalified method and
assumptions

(prequalified document number(s))

b. Addressing the key quutions appearing in
EAP-5.3, and EAP-3.1 (latest revigions)

L, Loohhl Sl Lk ;//f/" 2 O

INDEPENDENT REVIEWER METBOD REV.
2.
~ INDEPENDENT REVIEWER DATE HETEOD REV,
3.
INDEPENDINT REVIEWER DATE METHOD REV.
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TABLE OF CONTENTS 3
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2.0 INTRODUCTION b
3.0 ASSUMPTIONS .8 .
4.0 METHOD ?
5.0 DESIGN INPUT .20
6.0 REFERENCES - ) 24
7.0 RESULT SUMMARY 27
8.0 COMPUTER LOG 7+
9.0 MICROFICHE 74,
' ATTACHMENTS y
A SENSIVITY TEST REsSLLTS Al-A9
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010 68

) CALCULATION IDENTIFICATION NUMBER
J.0. 0R W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGEi
12177.28 NPCE) FPX-60/60-0

1.0 OBJECTIVE

The purpose of this calculation is to provide submerged structure loads
on: '

O SRV discharge line and quencher
Q Downcomers =

O SRV vent lines

O Piping supports

O Miscellaneous (discharge and suction lines with strainer) piping
due to:

(O 1roca bubble

(O SRV bubble

\& Condensation oscillation

O Chugging

O Seismic sloshing

O Pool swell and fall back

QO 1Loca jet

These loads are to be applied to the structures for response assessment.
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2. INTRODUCTION

Loss of coolant accident (LOCR) is a design basis event for
boiling water reactor (BWR) nuclear power plants. Following a
large break accident, the drywell pressure will increase rapidly
due to the steam or hot water released from the high energy line
break. For a Mark 1I plant, such as NMP2, the pressurized
air-steam mixture will be purged through the vertical downcomer
irto the suppressicn pool, where the steam content will be
condensed. First, the suppression pool will swell and the
drywell air purpged into the wetwell. High steam mass flux with
some residual air blow down will occur following the pool swell
and fall back. Initially, the steam mass flux will be high
enough to prevent the steam-water interface from reentering into
the downcomer. The dynamic pressure oscillation resulted from the
oscillating steam~water interface may generate dynamic loading on
the containment as well as on structures submerged in the
suppression pool, the load is called the condensation oscillation
lcad. As the blow down continues, the steam mass flux as well
the air content are further reduced, eventually the steam
coridensation becomes unstable and water reentry into the
dowrcomer will take place. This phase of the blowdown is
characterized by cyclic steam bubble formation and collapse at
the downcomer tip, the phenomenon is called chugging. Chugging
alsoc generates dynamic loads on containment and submerged
structures. Test series 5280 was conducted at the temporary tall
tank test condensation oscillation (4TCO) test facility at
General Electric Company to investigate the CO phenomena. The
Mark II gereric CO and Chugging load definitions were derived
from the CO and Chugging test data obtained from this test series
respectively.

4TCO test matrix was constructed in such a way as to envelop
all the possible LOCA conditions, which covers different reactor
madels, nuclear steam supply and coolant systems, and different
suppression pool temperature operating ranges for all Mark Il
plantsi it was also constructed with the smallest pocol area per
downcomer for all Mark II plants so as to obtain conservative
dynamic pressure measurement. These conservatisms were noted and
acknowledged by the NRC (Ref. ¥ & 19). In particular, it was
fourid that the transition from CO to chugging can be defined in
terms of pool temperature. The generic Mark II CO load
definition did not take credit for both;the:pool:size and- the
pool temperature effect in defining .the CO:Itad; ‘However,:the NRC
allows individual plants to take crédit of.-these.effects -(Ref.
19). RS e e )
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2. Introsvcrion C ConrD)

R pool temperature transient calculation has been performed
(Ref. 21V, it was found that the maximum anticipated bulk pool
temperature at the transition from CO to chugging for NMP2
following a DBA event is 119 degrees Fahrenheit. Allowing for
additional margin, a 130 degree temperature limit was established
to define bounding portions of the 4TCO test data used for the
NMP2 CO load definition. Gerieral Electric Company defined. the CO
load for NMP2 based on a pool temperature limit of 130 degrees
Fahrenheit (Ref 12). This means that 4TCO test data that are
cutside the operating temperature limit are excluded from the
data base. This approach involves the compilation of 4TCO data
below 130 degrees, pgererating a power spectral density (PSD)
envelop of this data, and developing a number of new 4TCO time
history segments to match the rnew PSD envelop. The bounding 4TCO
time history segments are used in this calculation to calculate
the submerged structure load on downcomers.

This calculation uses the same -model and analytical method as
the original calculation (Ref 18), which calculated the submerged
structure load for downcomers in NMP2 pool using the generiec Mark
II CO load definition time segments. The only change made in
this calculation was the bounding time history segments.

The bounding ‘time segments for NMP2 CO time segments were
presented in Table 3 . along with the generic Mark II CO load
bounding time segments for reference.
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3.0 ASSUMPTIONS

The flow in the suppression pool is incompressible, irrota-
tional, and inviscid.
The pool boundaries are rigid and water surface remains

stationary.

Flow field perturbations due to the presence of submerged

structures within the pool are negligible.

The incident flow is approximately uniform in the vicinity of a
structure so Morrison's equat1on{5!ljls applicable.

=12 cpa, U1l +c § vsau
dt

Where:f = Density of water
CD = Standard drag coefficient
AX = Projected area normal to ?he flow field
U = Velocity
VS = Structure volume
Cm = Inertia (acceleration drag) coefficient

For CO, chugging, and LOCA bubble load calculation, method of
images (MOI) is used by approximating the annular pool geometry
with the rectangular box in three ways (Figures 1-3), and

cylindrical pool is approximated by a rectangular box shown in

Figure 4.

The hydrodynamic interaction between annular and cylindrical
pools through the vent holes is negligible.

Drag volume for a finite cylinder in axial flow is conserva-
tively approx1mated by a disk and the dxsplaced volume.

" g
o :";.x"».-

.v#-f Paor

-y,

of hydrodynamic
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4.0 METHOD

s
6 ‘ |
7 Calculation of the submerged structure load on downcomer |
o during the CO phase of a LOCA event is performed in 3 steps. : |
First, the volumetric flow field caused by the condensation ] }

? oscillation of the steam bubble is calculated from the dyramic |
10 pressure traces, then the flow field and the induced drag loads |
n are calculated for the target downcomer. Procedure to calculate |
the volumetric scurce is described in section 4.1, that of the |
|

i

l

‘flow field and the drag load calculation are described in section

4. e.
14 :
15 4,1 Calculation of the CO scurce strength i
. 16 1 |
17 The bottom center pressure data at the 4TCO tank were i i
'8 provided by GE (Ref. 13). These data represented the ' l
actual pressure reading during a simulated LOCA blow .

19 down event, the data corisists of hydrastatic pressure ’ '
/ increase as a result of the wetwell airspace pressure |
W, ' increase in addition to the dyanmic pressure

22 - corresponding to the CDO phenomena. Since only the |

23 dynamic pressure will induce drag locads on the E i

submerged structures, trend removal was performed in Lo |

24 reference 22 to extract the dynamic pressure for the i |

23 bounding time segments of NMP2 CO load definition. i

26 Table 1 provides the data set names for the trend '

27 removed pressure data for the bounding time segments o

28 ~and its associated 4TCO run number and time periods.

29 The volumetric source strength, SDOT, is related to the

30 dynamic pressure oscillation, P, in according to the

3 following equation (Ref. 1):

32

> SDOT = $ = P /F fir)  C[ft3 /sec” 3

3s

36 where f = water density [slug/ft ;|

- f(r) = 4TCO tank constant tre~

8 . t = time C g e [secJ

. .'x‘, ":": 3 -. ‘v
3¢ The volumetric source SS, dhichiiﬁ*ﬁhﬁ?wblumé%nihe
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ss = f(p / FFem)) dt tft 3 /sec)

(o]

The quanfities SDOT and SS are computed from th& dynamic
pressure-traces using the IBM simulation language CSMP ¢
Ref. 23).

Sirice the 4TCO test matrix was constructed to simulate
the Mark II plants’' LOCA blow down conditions, it is
expected that the inferred CO sources from the above
equations using the 4TCO tark constant are applicable
tce Mark Il plants, NMPZ in particular.
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4.2

4,0 METHOD (continued)

Flow field and drag load calculation

Flow field in the suppression pool is calculated by the
computer program SSLORD (Ref. 11). This program solves
the Poisson’s equation with point sources using the
method of images (MOI) (Ref. 20). Since MOI is applicable
only to flat boundaries; the annular pool is modelled as
a parrallelpipe. Three rectangular boxes are constructed
to approximate the suppression pool as shown in Figures
1-3. Flow fields and drapg loads are calculated for each
of the three rectangular boxes, the box that produces the
most conservative load are presented as the design load.
The number of images used in the vertical, radial, and
circumferential directions are 22, 11, and 3 ,
respectively.

CO sources are appraximated as point scurces at one foot
below the the downcomer tip, where the steam-water
interface is expected to be located. One source is
assigned to each downcomer, and all source are assumed to
have the same source strength.

Since the CO sources are not expected to be oscillating
exactly in phase, the flow field is calculated with the
worst phasing assigned to the CO sources. That is, a
time delay is assigned to half the pool so that the peak
negative pressure within the fundamental CO pericd
coincide with the peak positive pressure of the other
half pool. The pool is divided at the location of the
target downcomer.

A sensitivity study was performed to locate the downcomer
that would experience the highest locad. Downcomer 43
(Fig. 4) in the annular pool was found to be the worst
case location. Flow field and drap load calculation were
then calculated for this downcomer.

Once the flow field is known, the submerpged structure
load is calculated using the}ﬁgnréggn’s equation described
on page 8 (Ref. 20). R LA s
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Method 1 - The pool is approximated by unwrapping one-half of annular
pool and transforming it into a rectangular box with the
shown dimensions.

RM = K K2
Y z
Km=: MEAN RaDIVS

ANNULAR PoCTL

- R Ry >

—

VSIS B - X3 ¢
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Method 2 - The pool is approximated by a rectangular box to circumscribe
one-half of amnular pool.
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2| Method 3 - The pool is approximated by a rectangular box with the shown
3 dimensions (tangent rectangle). .
4
s
6
’ \
8 ! 2 z—\/z
? - z‘( R.) +®) |
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it !
12 "f
13
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i
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4, MEr#ob (lonT'2)

TABLE 2
" BOUNDING TIME PERIODS FOR MMP2 CO LOADS
Run Time Periods (sec)
03 05-07, 12-15, 16-18
04 06-08, 10-12
05 19-21
07 : 12-16, 18-21
og* ' 05-07
09 ' 10-13
10 " 20-22, 26-30
12 17-21
14 25-35
15 25-27, 29-48
22 11-13
23 : T 05-D7
24+ “ 05-10
27 12-18
28 12-14

m:-.-.'__-*:,-.—- _.,,_.w

Pool Temperature equals 135 F at end pﬁ;&;egﬂ
S

*Inﬂudes one additional second ofﬂat,&;gi _Lgicfiasn ,
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Run

04
05

08
09
10
12
14
15
22
23
24
25
26
27
28

s arm w w2

R L L

. ememama

TABLE 3

* COMPARISON OF BOUNDING TIME PERIODS
FOR NMP2 AND GENERIC MARK 11 CO LOAD

Generic Mark Il NMP2

CO Load

Time Periods (sec)

€0 Load
Time Periods (sec)

13-15 05-07, 12-15, 16-18
* 10-12 _ 06-08, 10-12
19-21 19-21
.- 12-16, 18-21
05-07 " 05-07
10-23 10-13
28-30 - 20-22, 26-30
21-25 17-21
25-31 25-35
31-48 25-27, 29-48
13-21 11-13
05-07 05-07
12-14 06-10
32-41 ) -
16-24, 32-36 . -
16-34
17-19
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STONE & WEBSTER ENGINEERING CORPORATION
. CALCULATION SHEET
A 5010.65
CALCULATION IDENTIFICATION NUMBER
“ J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |[OPTIONAL TASK CODE PAGEE’
12197. 2.8 NP (O px- &0l6o-0
' 5. pES/GH INPUT C ConT ')
3 503 (leni'd) *
4
5 Souate twdvcabia (MDUMM‘I). M"SS:'A} doran o .
6
: é, S', IO, H,12.,1!s, Ie, 17, 23, 287 27, 30,3132, 34,
9 36, 38,53, 78, §7, 8¢, 2%90/ 97, 9¢, 99, {’oo (Secf fng- 4—
10 » C Ret . 2,37
"
121 No O(— |'mm(‘a£9 4o be wuyed N fhe T clinecechen
13
e L T Raol..‘c‘)CX)’ 2w Ci'«chhfeunhd(‘f)
'3 Oud 220 tw axvad ()
16
:: < preben , Somace s onGident e boml Sount = |
19 EIedahoh J\- SOnALE (EL(.DM R) = 179.0 H‘
20 .
@2' No . ot. -\-\'me s*—c.fz.‘ ihe SCW A L o(c(«"‘m'é\'w\ cl\anfa;o = |
22 t—\)«— & Guven locodran (NTiME)
23
24 Sonaws o net haye "h\c_ Same sbq,na‘f'k = 0O
29 (I PHASE)
26 *
27 PM,\{- Turecmediate [Resulh = |
s | (1PR1NT)
29
30
3 6'1"'[ j\qpu'{' 6’*’2 ?O ('SOM/*-Q- jV\'fb'/uW\o"h"")
32 \
3‘3
24 Time th o bet (TWIEJ = Tdent (il &5 Run a0 -
3%
36 Radius o& Scwet (3B) =
37
38 ’ Souns. St Y.y (7 L
” ). o
40 Dencvateve d‘. Sowun 9+M,~..sh\,.
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A 5010.65
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12177, 2F NP (O Bx-60160-0 :
5, _Das/gn wpeT CConT's)
S .d  Clenis)
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RuN Na. SS (Fr3fse) S>oT (FTz/u,.})
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A 5010.65

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE;”/Z
12177.2¢ NP (O Px— o lto
7.0 RESULT SUMMARY ((oNTD)
The tofel no. of [ped cases sPeuGUJ "’7 Ref.]2 ane
(Su,—{a‘o(l_(), Frow, Hear 21 [oed c_c\scgl&ajq ere
?enozdu/ ﬁn /0 ca<es, 7‘%4? at

3 (59 su_.), 7(12-16 Su-), 9 (lo=t3 Sas 2, lo (5(,—3c Sec)
12 (19-21 Sew ), 14(25-35 So0.), 22 (N-]aSews) 24 (L-1o Sew)
27 (1a-1¢ See) 5, 28 (1a- 1 Se) .
The  gelectien ¢ r-h\zsb lo lonel Cages 15 basmel owm
e foliowy .'.7-_ | ‘
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15 Selecked betod csn ?ﬁcssw\:. h.l-'-}IOtAsc S‘ACL{M-
omparison ab downesmmn fasquasy 4 1194 Yy
(2) Foa te hed defimihon same e Jenenric
loadls CRA. L&), slacsseo W tyaluabel ' Qg 16,
Thece 1s no »eed o f:e./mf'hf)« Loaol catuleto,
Cow}w.m'sw } )‘“J’c““' SJ;«&U‘M S Gluewn tn Adt<bh E.
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70 RESULT SUMMARY CcoNT'D)
CO SUBMERGED STRUCTURE LOAD ON DOWNCOMER

3
1

" s.‘

{,

.
o an¥ e

~

IR R R R N R R R IR I R R R T R S RN IR IO S XS IR EIR SR OSSR XS NE RN §

$4TCO ¢ NMP2 CO LOAD  sMAXIMUM LOAD: DATA SET NAME tMAXIMUM PRESSURE: REMARK :
1RUN #3 TIME PERIOD (SEC) : (LBF) 3 (PRESSURE TIME HISTORY)3 (PSI) ; :

t ¢ ¢ ¢ ¢+ 3 ¢+ $-%-3 3 2 3 ¢ % ¢ % ¢ ¢ $-2 8-} % b § B 3 ¢ F-4-3 % ¢ $-F-+- 2§ F4-E- - 4-f-2-3 2 ¢ $4-F P-3-+-+3-f-+F-4+-3 % 3-% 2 ¢-2 } 3 -2 % §OF § 2§ §-4 $-4-¢§ $-¢ ¢ -3-$-3-} $ 3-¢+-% - $-% 3 3 P 3 3 } 3 '

1 31 %7, 12-15, 16-18 1 2360.8 1 BECOO31.ST307.TOS07 8.08 : 5-7 SEC CONTROLLING+ 1

t 41  6-8, 10-12% 1 906.39% 1 # . " £10-12 SEC CONTROLLINB+3

H S 19-21# t 1538.3% 3 * 3 # : H

: 7: 12-16, 18-21 '3 2867.@ 1 GECO®71.ST307.Ti2l6 1 8.10 112-16 SEC CONTROLLING+:

: 8 S5-7% s 3451.64% : # H # : 1

: 91 < 10-13 : 1709.0 : GECO®91.ST307.Ti013 1 4.54 : :

: 10 : 20-22, 26-30 : 4033.0 3 GECD101.ST307.T2630 1 12.37 :26-30 SEC CONTROLLING+:

s 12 17-21 :  3223.8 : GECO121.5T307.T1721 13 7.98 : :
T 25-35 : 2796.@ : GECO141.5T307.72535 : 8.7 : :

: 15 : 25-27, 29-4B¥s : 4219.53% # : " :31-48 SEC CONTROLLING+:

2 22U, 1, G 113 : 2478,@ : GECD221.5T307.T1113 : 6.77 : :
~:23,eaxd JiBeT : 6538.584 1 # : # 3 :

; 24t e \,,§5~1e : 1774.9 : GEC0241.ST307.T0610 1 4,23 ' :
R azﬂg i bl ie-18 : 2751.0 1 GBECO27/.5T307.T1218 1 8.88 : :
. aAlTa e : 2074.0 1 BEC0281.ST307.Ti214 1 5. 31 : '

h*ur~ epathd
! .,,,\.”';. ,?‘;l'ﬁ?jhu:

'at* ' 8AHE, AG 1g%ibznsnlc CO LOAD TIME PERIOD
j.- ‘W GENERi

YLDAD TIME PERIOD IS FROM 31 TO 48 SEC. HOWEVER AT THE DOWNCOMER FREGUENCY OF 1.94 HZ

L

—l};qh ﬁdu%e SPECTRUM REMAINS UNCHANGED

ATION PX 60032-1

2 AN 4 SED ml’?% RESPONSE SPECTRUM COMPARISON AT THE DOWNCOMER FREGUENCY OF 1.94 HZ

73 ‘l{.; ﬁ»‘:(iis xM.
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YIBNNN NOLLVYDIJILNIA! NOILYIANDTIVD

LT 39vd
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5 uunC.0. LOAD ON DOHNCOMERS PX-60052-2, RN 03,5-7 SEC. nun
e unn DRAG LOAD SURRMARY wiw
' DRAG LOADS NORHAL TO THE SEGHMENT AXIS (LBF)
CARTESIAN COORDINATES - CYLINDRICAL COORDINATES
* SEGHENT SEGHENT
NUHBER X Y Z RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
“ 1 329.61 132.47 0.0 803.40 162.00 -87.06 -798.467 0.0 803.480
2 252.07 554.27 0.0 409.23 162.00 «49.22 -605.28 0.0 609.23
3 181.99 395.07 0.0 3343.97 162.00 -50.99 ~031.97 0.0 433,97
L} 122.28 263.95 0.0 290.90 162.00 -34.73 -288.82 0.0 <90.90
h 5 70.51 151.65 0.0 167.33 162.00 ~20.19 -166.01 0.0 147.23
é 23.05 89.47 0.0 54.57 162.00 -6.43 -54,17 0.0 54.587
ﬂ TOTAL 980.30 2147.08 0.0 2360.31 -266.83 -2384.92 0.0 23460.31
‘7 - iertre |
/ uuw ORAG LOAD SUMHARY umws
‘ DRAG LOADS PARALLEL TO THE SEGHENT AXIS (LBF)
CARTESIAN COORDINATES CYLINORICAL COORDINATES
SEGMENT SEGHENT
' NUMBER X Y ¥4 RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
1
~
t 4
3
(L
q .
5
o
é
o TOTAL
—
(o
) .
o
~

N
I
W
<
™~
s‘
vy
%
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N
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Al

wnnC.0. LOAD ON DORNCOHERS  PX-80052-2, RUN 07,12-16 SEC. (1]

unn DRAG LOAD SUMHARY wum
DRAG LOADS NORHAL TO THE SEGHENT AXIS (L8&F)

CARTESIAN COORDINATES CYLINORICAL COORDINATES

SEGHENT SEGHENT

NURIBER X Y b4 RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESWLTANT
1 343.16 914.20 0.0 976.48 162.00 -43.88 -975.49 0.0 976.48
2 65.62 690.45 0.0 739.78 162.00 -39.26 =7138.74 0.0 739.78
3 193.89 491.05 0.0 527.95 162.00 -32.45 -526.94 0.0 527.95
4 131.94 327.57 0.0 353.15 162.00 -24.27 -352.31 0.0 353.15
s 76.72 188.07 0.0 203.12 162.00 -14.85 -202.57 0.0 203.12
é 25.18 41.35 0.0 66.32 162.00 -4.99 -46.13 0.0 86.32

TOTAL 1036.52 2672.69 0.0 26648.78 -159.87 -2882.18 0.0 2064.786

unn DRAG LOAD SUMMARY xum
DRAG LOADS PARALLEL TO THE SEGHENT AXIS (LBF)
CARTESIAN COORDINATES CYLINDRICAL COORDIRAYES
SEGHENT SEGHENT
NUMBER X Y b4 RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESWLTANT

PAGE
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SECNENT
NRBER

U &M~

YOTAL

SEGHENT
HHBER

uunC.0, LOAD ON DOHNCOHERS

PX-40052-2, RUM 07,12-16 3EC.

CARTESIAN COORDIMATES

X

343.14
245.42
193.69
131.9¢
16.72
25.18

1034.52

Y

914.20
490.45
491.05
321.57
18a8.07

41.35

2672.69

z

. »

(- [-X-N-N-N-X -
.
-] [-N-N-N-N-N-]

CARTESIAN COORDINATES

b 3

Y

Z

RESULTANT

974.4%8
739.78
527.95
353.15
203.12

66.32

20446.70

RESULTANT

unn ORAG LOAD SUHHARY wun

SEGHENT
ANGLE(DEG) - RADJAL TANGENTIAL VERTICAL RESULTANT

142.00
142.00
142.00
142.00
162.00
162.00

unn DRAG LOAD SUHHARY man
DRAG LOADS PARALLEL TO THE SEGHENT AXIS (LBF)

SEGHENT
ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT

DRAG LOADS MHORHAL YO THE SEGHENT AXIS (LBF)

-43.84
~39.26
-32.45
-24.27
-13.65

-3.99

-159.87

CYLINDRICAL COORDINHATES

-975.49
-738.74
-526.948
-352.31
~202.57

~66.13

-2“2.10

CYLINORICAL COORDINATES

976.428
739.78
527.95
353.15
203.12

66.32

2086.78
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annC.0. LOAD OH DOHNCOHERS

PX-60052-2, RUM 09,10-13 SEC. 131

wen DRAG LOAD SUMHARY www

)
DRAG LOADS NORMAL TO THE SEGHENT AXIS (LBF)
CARTESIAN CODRDINATES CYLINDRICAL COORDINATES
J SEGHENT SEGHMENT
. NUWBER 3 Y z RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
) 1 203.41 585,03 0.0 581.75 162.00 -25.03  -581.21 0.0 581.75
2 157.5%  411.7% 0.0 340,85 162.00 -22.60  -480.27 0.0 440.85
3 115.09  292.90 0.0 3148.70 162.00 -18.95  -318.12 0.0 314.70
9 18.38  195.41 0.0 210.55 162.00 -14.15  -210.07 0.0 210.55
) ) 5 85.59  112.22 0.0 121.12 162.00 -8.68  -120.81 0.0 121.12
6 16.97 36.61 0.0 39.55 162,00 -2.92  -39.845 0.0 39.55
. TOTAL 613.98  1593.91 0.0  1708.52 -92.33 -1705.99 0.0  1708.52
wnu DRAG LOAD SUIBIARY wun
) . DRAG LOADS PARALLEL TO THE SEGMENT AXIS (LBF)
CARTESIAN COORDINATES CYLINDRICAL COORDINATES
SEGHENT SEGHENT
) NUMBER x Y z RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
1
)
2
3
. =
™
5
)
1
) TOTAL
-

{x
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winC.0. LOAD ON DOHNCOMERS

PX-80052-2, RUN 10,26-30 SEC.

[N R-N" N, ¥

unw DRAG LOAD SUHHARY unn

ORAG LOADS NORMAL TO THE SEGHENT AXIS (LBF)

CARTESYAN COORDINATES
X Y Z

)

547.31 1257.17
§20.78 951.91
303.69 470.92
208.61 §53.8%
118.21 260.90
38.40 85.16

Q (- R-N-N-N-N-]
L]
ocococoo

1633.2% 36087.90

DRAB LOADS PARALLEL TO THE SEGHENT AXIS

CARTESIAN COORDINATES
X Y Z

RESULTANT

1371.10
1080.78
743.78
497.03
286.52
93.53

8033.43

SEGHENT
ANGLE(DEG)

162.00
162.00
162.00
1462.00
162.00
162.00

wuw DRAS LOAD SUMHARY snn

RESULTANT

L J

L

SEGMENT
ANGLE(DEG)

-132.03
-105.99

-79.03
-58.35
-31.80
~10.47

-813.66

(LBF)

CYLINORICAL COORDINATES
RADIAL TANGENTIAL VERTICAL RESULTANY

-1363.77
-1035.33
-739.58
-894.86
~288.65
-92.94%

-3012.10

CYLINDRICAL COORDINATES
RADIAL TANGENTIAL VERTICAL RESULTANT
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wnnC.0, LOAD ON DOHNCOMERS PX-60052-2, RUN 12,17-21 SEC. 11

wns DRAG LOAD SUHHARY mun

DRAG LOADS HORHAL TO THE SEGHENT AXIS (LBF)

CARTESIAN COORDIMATES

SEGHENT

NMMBER X Y b4 RESULTANT
b | 392,22 10248.768 0.0 1097.2%
4 303.481 778,29 0.0 631.62
3 egl.le 5%0.95% 0.0 593,69
L} 150.3% 347.668 0.0 397.21
.4 87.35 211.148 0.0 228.50
é 20.66 46.89 0.0 79,61

TOTAL 1183.17 2997.69 0.0 3222.88

CYLINORICAL COORDINATES
SEGHENY
ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT

162.00 ~56.36 -1095.60 0.0 1097.25
162.00 -89.20 -030.16 0.0 831.62
162.00 -40.10 -592.33 0.0 593.69
162.00 ~29.37 -396.12 0.0 3917.21
162.00 -17.83 -227.80 0.0 220.50
162.00 -5.97 -78.37 ; 0.0 74.61

-196.91 -3216.59 0.0 3J222.68

unn DRAG LOAD SUHHARY unn

DRAG LOADS PARALLEL TO THE SEGHENT AXIS (LBF)

CARTESIAN COORDINATES
NUHBER X Y 4

o W T 4 re e

RESULTANT

CYLINDRICAL COORDINATES
SEGHENT
ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESWTANT
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wwuC.0. LOAD ON DOMNCOMERS  PX-60052-2, RUM 13,25-35 SEC. o
B nun DRAG LOAD SUHRMMARY unn
DRAG LOADS NORMAL TO THE SEGMENT AXIS (LBF)
CARTESIAN COORDINATES CYLINDRICAL COORDINATES
® SEGHENT SEGHENT
NUHBER X Y z RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
® 1 337.61  889.60 0.0 951.51 162.00 -36.18  -950.38 0.0 951.51
2 261.26  672.32 0.0 721.30 162.00 -80.71  ~120.15 0.0 721.30
3 190.60  478.496 0.0 515.03 162.00 -33.81 <513.9% 0.0 515.03
- 129.65  319.32 0.0 344,64 162.00 -29.62 -343.76 0.0 345,64
® s 75.36  163.41 0.0 196.29 162.00 ©16.99  -197.72 0.0 198.29
¢ 25,73 59.85 0.0 64.76 162.00 -5.02  -68.56 0.0 64.76
® . TOTAL 1019.20  2602.96 0.0  2795.52 -163.95 -2790.52 0.0  2795.52
wun DRAG LOAD SUMMARY wun
® DRAG LOADS PARALLEL TO THE SEGHENT AXIS (LBF)
CARTESIAN COORDINATES CYLINORICAL COORDIMATES
SEGHENT SEGHENT
® MRBER X Y z RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
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uunC.0. LOAD ON DOHNCOHERS  PX-60052-2, RUN 22,11-13 SEC. (T ]
. unn DRAG LOAD SUHMARY wuum
DRAG LOADS NORHAL TO THE SEGMENT AXIS (LBF)
. CARTESIAN COORDINATES- CYLINDRICAL COORDINATES
O SEGHENT SEGHENT
HWURBER X Y b4 RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
. 1 292.56 792.86 0.0 844.74 162.00 -33.35 -844.08 0.0 aa4.7148
2 226.38 598.08 0.0 439.49 142.00 -30.88 -4636.76 0.0 639.489
3 165.31 §25.05 0.0 456.07 162.00 -25.87 -Q455.33 0.0 456.07
) 112.56 2063.37 0.0 304.90 162.00 -19.49 -304.28 0.0 304.90
“i 5 65.4846 162.62 0.0 175.30 142.00 -12.00 -~174.89 0.0 175.30
é 21.88 53.03 0.0 57.21 162.00 -8.0% -57.07 0.0 57.21
TOTAL 883.74 2314.60 0.0 2877.11 «125.22 -2474.41 0.0 2877.71
e i
unsn ODRAG LOAD SUMMARY unm -
‘ ORAG LOADS PARALLEL TO THE SEGHENT AXIS (LBF)
CARTESIAN COORDINATES CYLINORICAL COORDINATES
SEGHENT SEGHENT
' NUIBER X Y ¥4 RESWLTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESW.TANT
1l
@
2
3
o .
1
" 5
) é
@ TOTAL
o
o
o
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unxC.0. LOAD O DORNCOMERS

PX-60052-2, RUN 24, 6-10 SEC.

CARTESIAN COORDINATES

SEGHENT

MNURIBER X Y RESULTANT
1l 220.58 562.03 603.74
2 170.36 424,93 457.81
3 123.93 302.55 326.95
q 84.09 201.99 218.79
5 48.60 116.03 125.68
é 16.00 37.87 41.11

TOTAL 663.73 16485.40 1778.29

CARTESIAN COORDINATES

SEGHENT

NHUHBER X Y RESULTANT
1l
4
3
8
8
é

TOTAL

uus DRAG LOAD SURRIARY wum

SEGUENT
ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT

162.00
162.00
1é62.00
142.00
142.00
162.00

unn DRAG LOAD SUMMARY wum

SUGHENT
ANGLE(DEG)

DRAG LOADS NORMAL TO THE SEGM[;{T AXIS (LBF)

-36.00
-30.71
-24.37
-17.56
«10.55

-3.52

~122.78

ORAG LOADS PARALLEL 7O THE SEGHENT AXIS (LBF)

CYLINDRICAL COORDINATES

~602.48
-856.78
-326.04
-218.09
-125.48

-40.96

~1769.97

CYLINDRICAL COQRDINATES

403.75
457.81
326.95
218.79
125.88

491.11

1778.29

RADIAL TANGENTIAL VERTICAL RESULTANT

6
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SEGHENT
HABER

SR ESUMN

TOTAL

SEGHENT
HRIBER

S W & W4 e »

TYOTAL

uunC.0. LOAD ON DOHNCOHERS  PX-60052-2, RUM 27,12-18 SEC. (11

wun DRAG LOAD SUHMHARY nuw
DRAG LOADS NORHAL TO THE SEGHENT AXIS (LBF)

CARTESIAN COORDINATES CYLINDRICAL COORDINATES

SEGHENT
X Y Z RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
37v.687 85%.12 0.0 935.70 162.00 -97.02 -930.é6 0.0 935.70
291.646 687.17 8.0 . 709.068 162.00 -77.39 -705.63 0.0 709.66
210.14 841.449 0.0 507.03 162.00 ~-57.26 -503.79 0.0 507.03
181.3% 308.37 0.0 339.22 . 162.00 -39.13 -336.94 0.0 339.22
81.56 177.21 0.0 195.08 162.00 -22.81 =193.74% 0.0 195,08
26.47 57.82 0.0 63.40 1462.00 ~7.50 ~-63.23 0.0 63.68
1131.28 2507.1% 0.0 2750.57 -301.12 -273%.00 0.0 2750.57
unn DRAG LOAD SWHMARY wun
DRAS LOADS PARALLEL TO THE SEGHENT AXIS (LBF)
CARTESIAN COORDI‘NATES CYLINDRICAL COORDINATES
SEGHENT
X Y 4 RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
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wunC.0. LOAD ON DOWNCOMERS  PX-80052-2, RUN 28,12-15 SEC. Hnn

wwn DRAG LOAD SUMHARY wun

DRAG LOADS HORMAL TO THE SEGHENT AXIS (LBF)

CARTESIAN COORDINATES

CYLINORICAL COORDINATES
SEGMENT
ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT

162.00 -52.85 -703.47 0.0 705.485
162.00 -43.63 -533.31 0.0 535.09
142.00 -33.5% -3080.74 0.0 Jez.22
142.00 -23.62 -258.70 0.0 255.79
162.00 -184.02 -144.89 9.0 147,146
162.00 | -8.64 -07.83 0.0 k8.05

=172.32 -2046.5% 0.0 2073.76

wun DRAG LOAD SUMMARY wuin

DRAG LOADS PARALLEL TO THE SEGHENT AXIS (LBF)

SEGMENT
NUHBER X Y Z RESULTANT
1 247.45 é52.711 0.0 708.48
4 206.31 Q93,72 0.0 535.09
3 149.57 351.74 0.0 3ae.22
L} 101.17 234,93 0.0 255.79
B 58.60 134.99 0.0 187.16
¢ 19.20 43.05 0.0 848.05
TJOTAL * 802.89 1%12.1%8 0.0 2073.76
CARTESIAN COORDINATES
SEGHENT
HARIBER X Y b4 RESULTANT
1
4
3
'
.1
¢
TOTAL

CYLIRDRICAL COORDINATES
SEGHENT
ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
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] SEGHENT
NABER

[ N XN, N

TOTAL

SEGHENT
' NABER

L Au.

, ?w
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wanC.0. LOAD OR DOHNCOMER 4 PX-60052-2 ,RUN 12,17-21 SEC. (11

aun DRAG LOAD SWEIARY auw
ORAG LOADS NHORMAL TO THE SEGHENT AXIS (LBF)

CARTESIAN COORDINATES CYLINDRICAL COORDINATES
SEGHENT
X L 4 RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
=-106.01 1039.87 0.0 1045.08 180.00 105.01 -1039.87 0.0 10645.05
-56.74 1.1 0.0 783.717 180.00 56.717 -181.1 0.0 783.77
-24.95  554.63 0.0 555.3¢9 180.00 24.9% -554.83 0.0 555.39
~9.15 370.35 0.0 370.46 180.00 9.15 -370.3% 0.0 370.46
«2.6% 212.98 0.0 213.00 160.00 2.6 -212.98 0.0 213.00
-0.44 69.5¢6 0.0 69.56 180.00 0.486 ~49.56 0.0 69.56
=197.97 3029.29 0.0 3037.23 197.96 -3029.29 0.0 3037.22
uaw DRAG LOAD SWRRIARY wun
DRAG LOADS PARALLEL TO THE SEGHENT AXIS (LBF)
CARTESIAN COORDINATES CYLINDRICAL COORDINATES -
SEGHENT
X Y 4 RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT

PAGE
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L] SECHENT
MRBER
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TOTAL
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’ SEOHENT
® ) HRBER
1
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2
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aunC.0. LOAD ON DOMNCOMER 4 PX-40052-2 ,RUN 12,17-21 SEC. nun

anw DRAG LOAD SUHMARY uun
ORAS LOADS NORMAL TO THE SEGHENT AXIS (LBF)

CARTESIAN COORDINATES CYLINORICAL COORDINATES
SEGHENT
X Y Z RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
87.31 1084.00 0.0 1087.07 180.00 -87.30 <1084.00 0.0 1087.07
50.95% 769,01 0.0 790.07 160.00 -80.9% -769.01 0.0 790.07
32.62 581.19 0.0 562.148 160.00 «32.682 -561.19 0.0 562.14
£3.35% 378,74 0.0 375.47 160.00 -23.35% -374.74 0.0 3715.47
13.90 215.81 0.0 21%.86 160.00 -13.90 -215.41 0.0 215.06
9.61 70.32 0.0 70.87 180.00 -§.61 -70.32 0.0 70.47
162.7%  30548.40 0.0 3041.08 i ~-162.73 -30548.68 0.0 3061.08
wun DRAG LOAD SUIRIARY wun
DRAG LOADS PARALLEL TO THE SEGHENT AXIS (LBF)
CARTESIAN COORDINATES CYLINDRICAL COORDINATES
SEGHENT
X Y Z RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
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wunC.0, LOAD ON DOHNCOHER 833 PX-60052-B ,RUN 12,17-21 SEC.

CARTESIAN COORDINATES

CARTESIAN COORDINATES

Y

1028.74
774,29
550.95
347.6¢6
211.14

60.89

2992.49

4

RESULTANT

1097.25 .
631.42
593.49
397.21
228.50

18.41

uuw DRAG LOAD SURMHARY unns

SEGHENT
ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT

162.00
1642.00
142.00
162.00
162.00
162.00

unie DRAG LOAD SUMHARY wum

RESULTANT

SEGHENT
NURIBER X
1 392.22
2 303.491
3 221.10
q 150.35
5 817.35
é 208.66
TOTAL 1103.17
SEGHENT
NUHBER X
1
2
.
Jaht i
'i".;zi.
30810 L Y dam
S e
: '.?‘,t,:; e
) AR ST

L ;gﬁaL#
WYATRELEA

ks ’“41 i

b Acle.

T t.m [
Lt
e

e

SEGHENT
ANGLE(DEG)

ORAS LOADS NORMAL TO THE SEGHENT AXIS (LBF)

~56.34
-“9 .28
-40.10
-29.37
~-17.83

-5-97

=-198.91

DRAG LOADS PARALLEL TO THE SEGHENT AXIS (LBF)

CYLINDRICAL COORDINATES

-1095.80
~030.14
-592.33
~3968.12
-227.80

-74.37

-3216.59

CYLINORICAL COORDINATES

1097.25
831.62
593.69
397.21
228.50

18.461

J222.88

RADIAL TANGENTIAL VERTICAL RESULTANT
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unnC.0, LOAD ON DOHNCOMER 803 PX-60052-2 ,RUM 12,17-2) SEC.

GRS UM -

\»

wum ORAG LOAD SIRMHARY mun
DRAG LOADS NORMAL YO THE SEGHENT AXIS (LBF)

CARTESIAN COORDINATES CYLINORICAL COORDINATES

SEGHENT
b 4  § y 4 RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
434,94 407.28 0.0 7%4.98 183.00 18.10 ~746.76 0.0 736.98
363.83 508.32 0.0 625,11 143.00 15.35% -628.92 0.0 425.11
2083.0% Jo1.79 0.0 8483.34 143,00 9.73 -8683.25 0.0 483.34
200,44 274.36 0.0 339.79 143.00 5.02 -339.75 0.0 339.79
119.15 161.70 0.0 200.085 183.00 z2.15% -200.84 0.0 200.65
39.49 £3.3% 0.0 64.38 143.00 0.57 ~46.37 0.0 46.38
1340.93 1994.80 0.0 2362.45 50.93 -2361.9%0 0.9 2442.485
uun DRAG LOAD SUHARY wmn
ORAG LOADS PARALLEL YO THE SEGHENT AXIS (LBF)
CARTESIAN COORDINATES CYLINODRICAL COORDINATES
SEGHENT [
X Y Z RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
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#anC.0. LOAD ON DOHNCOMER 8103 PX-60052-2 ,RUN 12,17-21 SEC. 11}

wnn DRAG LOAD SUHHARY wuun
DRAG LOADS HORMAL TO THE SEGHENT AXIS (LB8F)

CARTESIAN COORDINATES CYLINDRICAL COORDINMATES
SEGHENT SEGMENT
NABER X Y 4 RESULTANT ANGLE(DES) RADIAL TANGENTIAL VERTICAL RESULTANT
1 8406.49 851.92 0.0 485,57 139.50 49.19 -4683.81 0.0 685.57
2 3485.65% 454,718 0.0 571.1? 139.50 32.50 -570.26 0.0 571.19
3 271.82 348.95 0.0 942,18 139.50 20.168 -441.68 0.0 432.14
[ ] 193.32 284.79 0.0 311.92 139.50 11.98 -311.49 0.0 311.92
L] 115.27 184,466 0.0 1688.97 139.50 6.30 -1084.06 0.0 184.97
é 38.26 §7.81 0.0 61.23 . 139.50 1.95 -61.20 0.0 61.23
TOTAL 137'0.72 1792.88 0.0 2257.05 122.07 -2253.51 0.0 2257.03
snn DRAG LOAD SWURMHARY waun
DRAG LOADS PARALLEL TO THE SEGMENT AXIS (LBF)
CARTESIAN COORDINATES . CYLINDRICAL COORDINATES
SEGHENT SEGHENT
NHRBER X Y b4 RESULTANT ANGLE(DEG) RADYAL TANGENTIAL VERTICAL RESULTANT
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annC.0. LOAD OH DOHNCOHER 898 PX-40052-2 »RUN 12,17-21 SEC. (11}

uwnn ORAG LOAD SIREARY wnn
DRAS LOADS HORMAL TO THE SEGHENT AXIS (LBF)

.CAR’I’ESIAN COORDINATES CYLIHORICAL COORDINATES

) SEGHENT SEGHMENT
NABER X 4 Z RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
AS
) 1l 659.59 500.00 0.0 827.69 305.00 -31.25 827.10 0.0 827.69
4 549.12 §03.29 0.0 461.32 305.00 -15.39 401.13 0.0 6061.31
3 h21.063 302.34 6.0 $19.00 305.00 -5.72 518.97 0.0 519.00
L) 293.89 208.31 0.0 341.0%8 305.00 -1.50 361.0% 0.0 361.0%
) 5 173.65 121.70 0.0 212.08 305.00 «0.09 212.05 0.0 212.05
é 57.27 ]0.00 0.0 49.84 305.00 0.08 €9.86 0.0 69.686
TOTAL 2156.36 15715.46 0.0 2670.9% -53.85 2670.19 0.0 26170.9%8
)
wun DRAG LOAD SWUMHARY aunuw
) DRAS LOADS PARALLEL TO THE SEGHENT AXIS (LBF)
CARTESIAN COORDIMATES CYLINDRICAL COORDIMATES
SEGHENT SEGHENT
) NABER X Y b 4 RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
. 1
)
2
. T3 ’ u
. - - R =._..\_-
'_'| 1 .. '.,:.""3.; ::-
. . '-“ re
.‘. -;;‘?.! ‘y
Ay
e .d-&-ﬁ'ﬁ.-,'-
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unnC.0. LOAD O DOHNCOHER #1312 PX-40052-2 ,RUNM 12,17-21 3EC. - [11] PAGE
wun DRAG LOAD SUMMARY ann ®
DRAG LOADS NORMAL TO THE SEGHENT AXIS (LBF)
CARTESIAN COORDINATES CYLINDRICAL COORDINATES
SEGHENT SEGHENT ()
HUHBER X ) 4 4 RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
1 547.90 520.%8 0.0 155.76 337.50 307.00 690.56 0.0 755.76 ‘
e /083,35 Q53.99 0.0 607.95 337.50 199.63 5758.17 0.0 607.95
3 279.719 364.31 0.0 459.35 337.50 119.08 433.45 0.0 459.35
L} 182.97 262.63 0.0 320.08 337.50 48,53 312.46 0.0 320.08
5 103.67 152.56 0.0 188.72 337.50 35.47 185.31 0.0 168.72 .
é 33.72 52.42 0.0 62.33 332.50 11.09 61.34 0.0 62.33
TOTAL 1552.47 1011.38 0.0 2398.19 781.29 2247.49 0.0 2393.19
.
) vammw | L)
uun DRAG LOAD SUHHARY unn :j
DRAS LOADS PARALLEL TO THE SEGHENT AXIS (LBF) \J .
V)
CARTYESIAN COORDINATES CYLINDRICAL COORDINATES o~
. SEGHENT SEGHENT > .
MABER X Y b4 RESULTANT AHGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT "l Z .
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annC.0. LOAD O DOMNCOMER #123 PX-40052-2 RUN 12.,17-21 SEC. 11

win DRAG LOAD SUMHARY uwe
DRAG LOADS MNORHAL TO THE SEGHMENT AXIS (LBF)
CARTESIAN COORDINATES

N

CYLINDRICAL COORDINATES

SEGHENT
X Y z RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
453.62  388.2% 0.0 571.89 139.50 -118.76 -559.43 0.0 571.89
360.20  317.06 0.0 879,86 139.50 - +-67.98 -G75,03 0.0 479.86
266.70  243.52 0.0 , 376.32 139.50 -33.28 -378.9S 0.0 376.82
185,80  194.81 0.0 266,93 139.50 -15.05 -268.52 0.0 268.9%
109.19  116.2% 0.0 160.9% 139.50 . -6.28 -160.682 0.0 160.98
36.03 39.5¢9 0.0 53.53 139.50 -1.68  -53.50 0.0 53.53
1313.46 12081.08 0.0  1911.59 -242.95 -1892.28 0.0 1911.58
wun DRAG LOUAD SUMHARY uuw
DRAG LOADS PARALLEL TO THE SEGMENT AXIS (LBF)
CARTESIAN COORDIHATES CYLINORICAL COORDINATES
SEGHENT
X Y z RESULTANT ANGLE(DEG) RADIAL TANGENTIAL VERTICAL RESULTANT
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE_@_/_
12177.28 NP&) FPY- ¢co/60-2

ATTACHMENT B

CoHPUTER PRoGERNM (SHMP IS VERIFIED B / LoHPrRRING
THE COMALTER OUTPOT RESULTS LISTESL ON TFAGE B3

| T2 THE MHRNOAL [NTEGRRTION RESULTS FOR 7TEN TIME
STEPS LISTED on PAGE BL. . THE PROGRAH IS VERIFIED

SINCE BoTH BESULTS ARE 1DENTICAL .
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A 5010.65

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE_&
/2177.28 ! N P& ) FX-¢0/60 -0
ATTACHHEXNT B
Feoy Pree 9, S = _Fusw
&) “

S - ?/";42)( 57 Rares = 26-32)$¢ X Farco = AX ijm

m = Sore =L ($,45, ) = S55- S5,
SS, = SSp., + M 6T ol '
n | aT | Pareo |[AXPgreo™ |m= é‘_m‘ZSL: T 4 Ssa*zm;,,)
0 |o.ool |-z.3283x 100" —C.1284X 1D — — 0.0
/ -1.4705X /53 _3.8706X 1-0?'-1. 9353 x fo" 0.,/7353 |~0./9353
74 _2.9IsEX 15" |7, 6THXIB5. 7723 X 1] 0.57723 |-6.77076
3 . 3349X 0 | 1. 1410% 10|, 5421 X 78] 0.95421 |-1.72500

¢ _5.0092X10° |~ 1.4764) [0|-1.3087X1D'| 1.30872 |- 3.03370

5 6.9482% 10 |- 122893 V|1 527X | 1.4527 |-4.6803
¢ _8.2622K 17 |-2.1747 KT8 |-2.0018X 10 | 2.0618 |-4.4882
7 _9.1314X 73 |- 2.4035x10 | -2 289/ X 0| 2.2891 |-%.9773
8 1. 009x 162 |- 2. 6574y -2.5305x 10 | 2.5308  Lil.svz0
9 ~1.2086X 10 | -3 733X/5’ -2.91$ fjuﬁl Belsq . |-l14-49230
10 | ¥ kr3zzrxnt|-z 473/,\/1'0’ -33333;(}3’,53332 = V-l17.7560

K VAWES ARE COHPARED To COHPUTER ?srat.?s'au Phge B3







A
P TINE

e o

.0
1.000000-03
2.000000-03
3.000000-03
4,00000D-0%
%,000000-03
6.000000-03
7.00000D-0%
8.000000-03
$.000000-03
1.000000-02
1.10000D-02
1.200000-02
1.300000-02
1.400000-02
1.50000D-02
1.600000-02
1.700000-02
1.800000-02
1.900000-02
2.000000-02
2.100000-02
2.200000-02
2.300000-02
2.400000-02
2.500000-02
2.400000-02
2.700000-02
2.800000-02
2.900000-02
3.000000-02
3.100000-02
.3.20000D0-02
3.300000-02
3.40000D0-02
3.500000-02
13140000002

3774000 ~02

. ~'3 moo o2:
+08i

bx»

+60000D40

;'=?=szoooon¢Uz

. 80000008

y ’ﬂ z.’oooon -02

»000000-02

MR

. .-.i

]

. -a.vas

HISTORY RUN ®1u 25-35 SEC.

33
.0

~1.9353E-05
-7.7074€-05
~1.7250E-04
-3.0337E-04
~4.6863E-08
-4.4801€-04
-8.9773E-04
+1.1508€-03
~1.8423E-03
=1.77156E-03
-2.1493£-03
«2.5493E-03
=~2.9650E-03
-3.4056€-03
~3.80840E-03
-4.4121€-03
~4.9602E-03
~5.5363€-03
-6.1541€-03
~8.8067E-03
-7.8780E-03
~8.1671E-03
-8.8721E-03
~9.5921€-03
-1.0335E-02
~1.1101€E-02
=1.1910E-02
-1.2740E-02
-1.3561E-02
=~1.4430E-02
~1.5276E-02
-1.6152E-02
-1.7072E-02
-1.8037E-02
-1.9033E-02
~2.0049E~02
~2.1067E-02
-2.2058E-02
«2.3034E-02
~2.3976E-02
~2.6900E-02
«2.583G8E-02

' =2.60813E-02
, =2.7905€E-02

=2.9080E-02
~3.0304E-02
«3.15978-02
~3.29428-02
~3.4263E-02
-3.8519E-02

SoOT
-6.1285E-09
~3.8706E-02
=7.6741E-02
-.11410
-.14764
-.10189
-.21747
-.Z‘JOSS
-. 26574
-.31733
-. 34931
-.39803
-.40190
-.43120
=.44082
«.51159
-.5405%
.05555“
- 59674
-~.63890
-.66625
-.67639
-.70173
-.70834
- 13171
-. 75448
~.77670
-.84097
-.081936
-.86274
-.83605
-,85461
-.897685
-.94215
-.98745
-1.0061
~1.0243
=1.0127
-.96692
-.98308
-.90199
-.94500
-.9229
«1.0345
«1.1503
=1.1992
=1.2492
=1.3374
-10352“
-1.2696
'102231

P4TCO

-2.3283E-10
~1.4705€-03
~2.9155€E-03
~4.3349E-03
~8.6092E-03
-6.9408CE-03
-8.262CE-03
-9.1314E-03
~1.0096E-02
-1.2056€E-02
~1.3271E-02
«1.5122E-02
-1.5269E-02

* «1.6382E-02

=1.7051E-02
~1.9434E-02
~2.05306E-02
«2.1106E-02
~2,2671E-02
~2.4273E-02
~2.5312E-02
~2.5697€-02
-2.6660E-02
-2.6911E-02
~2.77199E-02
-2.86484E-02
-2.9508E-02
-3.1950E-02
-3.1129E-02
~3.2777€-02
=3.1743E-02
~3.2068E-02
-3.8111€E-02
=3.5794E-02
-3.7515E-02
-3.8285E-02
-3.8915E-02
~3.8473E-02
~3.6811E-02
=3.7349E-02
~3.4266E-02
-3.5905E-02
-3.5043E-02
-3.9301E-02
-4.3700E-02
-4,5559E-02
~4,.7859E-02
-5.0809E-02
-5.1381E-02
-4.8993E-02
~4.6467E-02

REULTS OF CEMP QOMPITER ProsRAM
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T(%; S BEEN APPROXIHATED BY A RECTANGLE TANGENT TO THE HALLS, oot

THE 128 18 20,250 20,250 25.000 TIHE:= 1.00

suesLE DOMNCOIMER SOURCE SOURCE spor RADIAL ANGULAR AXIAL

INDEX INOEX RADIUS STRENGTH LOCATION LOCATION LOCATION
b 3 1 NS 1,000 -5.0833 -58,27 7.000 3.142 13.000
4 - 1.000 g.183 49,31 7.000 2.356 13,000

'3 3 ' 1,000 - 2.183 §9.31 7.000 1.5711 13,000
L] 8 1.000 2.163 49.31 7.000 0.705 13.000
4 s 1.000 2.183 49,31 7.000 0.0 13.000
é é 1.000 ~5,033 -58,27 7.000 5.898 13.000
7 ? 1.000 -5.033 ~54.27 2.000 8.712 13.000
o - 8 1.000 =5,033 -58,27 7.000 3.927 13.000

B

nwnmnunnn VELOCITIES AND ACCELERATIONS AT GEOHETRIC CENTERS OF SEGHENTS AT TIHE =

VELOCITY(FY/SEC)
SEGHENT HO. X Y 2  RESUWLTANT
1 -0.21  ~0.37 0.30 0.52
] 0,16 %-0.27 -0.18 0.37
3 «0,11  -0.1%  -0.30 0.37
8 -0,07 0,12 ~0.38 ° 0.37
5 «0,08  ~0.07  <0.37 0.37
¢ -0,01  «0.02  ~0.3? 0.30

ACCELERATION(FT/SECknZ)

X

-2.76
-2.08
«l.86
~0.94
=0.55
-0016

¥

-8.72
~3.52
~2.82
«1.56
-0067
=0.20

ununnnnnn VELOCITIES AND ACCELERATIONS NORMAL TO SEGHENT AT TIHE =

* NORHAL VELOCITY(FT/SEC)
SEGHENT NO. X Y 4 RESULTANT

L1 -0.21 ~0.37 0.0 0.482
2 -0.16  =0,27 0.0 0.32
3 -0.11 -0.1% 0.0 0.22
L} -0.07 -0012 0.0 0.14
] -0,08 «8.07 0.0 0.08
¢ -0.01 -0.02 0.0 0.03

VELOCITY DRAG (LBF)

SEGHENT NO,: * X  § b4 RESULTANT
b =0.8¢ -0.01 0.0 0.93
4 , =0.26 -0.48 0.0 0.52
3 -0.13 «0.21 0.0 0.28
~ -0005 - .000’ °o° 0.10
] -0.02 =-0.03 0.0 0.03
é : -0.00 «0.00 0.0 0.00
TOTAL «0.93 -1.59 0.0 1.68

Kl

408 H-FACTORS AT TIHE = 1.000 SECONDS &R
- 1.000 1.000 1.000 1.000 1.000

Z

13.481
3.55
1.58
0.08
0.50
0.35

RESULTANT

13.48
5.81
3.24
2.02
1.14
0.9

DRAHING
ANGLE
0.0 -
45.000
90.000
135.000

. 180,000

225.000 )
270.000
315.000

1.000 SECONDS nmumsunun

CAL. A,

CC.0. Lpnd

O

[2177. 03 -PX-bo0E2 &

Pc-dés-( H\,O:‘,

_,booﬂ downegoner ¢ )

1.000 SECONDS aeoivdansnn

NORHAL ACCELERATION(FT/SECkw2)

X

=-2.76
-2.06
-1.88
«0.96
«0.88
-0.18

" wwnunwnnn DRAGS AT TIHE = 1,000 SECONDS wunmnmunmn

Y

-8.72
-3.52
-2.42
“1.58
«0,87
-0020

Z

RESULTANT

5.86
4.08
2.83
1.63
1.03
0.33

ACCELERATION DRAG -(LBF)

X

-71.32
-53.67
-37.73
-24.89

© =14.17

‘“o‘l
-2OGQQO

1.000

Y

«121.94
-90.94
~82.59
-30.35
-22.59

-7020

-3485.71

1.000

z

1.000

RESULTANT

182,20
105.60
13.09
47.41
26.67
0.61

402.68

«71.79
-53.948
-37.86
-28.949
-18.19

-Q.‘!

-207.33

YOTAL DRAG {LBF)

¥ Z
-122.77 0.0
-91.39 0.0
-62.61 ¢.0
=40.44 0.0
-22.62 0.0
-7.28 0.0
-347.30 0.0

RESULTANT

182,22
108.12
13.38

, 41.51
26.70
8.61

404.50

TN WHALLLY
209707 fd~CJIN ~FZ-1L1Z]

V)

Wi, '

To

afmpe m———t m R e




o

"

-’q;’ll

[y
=



o
%
Bt
c—t

SN

Ll

¥

-_-

BEEH APPROXIMATED BY A RECTANGLE TANGENT TO THE HALL\

Ta: t1Is 20.250
sueBsLe DOHNCOHHER SOURC
INOEX INDEX RADIUS
1 1 vk 1,000
t 3 e 1.000
-3 3 1.000
) a 1.000
5 5 1.000
¢ ¢ 1.000
7 7 1.000
[} [ 1.000

20.250
4

25,000
SOURCE

STRENGTH

-2.850
0.951
0.951
0.951
0.951

-2.850

-2.050

-2.850

TIHE=
S0OT

-52.51
50.01
50.01
50.01
50.01

-52051

-52.51

°52o51

2.00 °

RADIAL
LOCATION
?7.000
7.000
7.000
7.000
7.000
7.000
7.000
7.000

..\

gom.

. ANGULAR
LOCATION

J.142
2.356
1.5
0.785
0.0

5.498
§8.712
3.927

wmunnnnn VELOCITIES AND ACCELERATIONS AT GEOHETRIC CENTERS OF SEGHINTS AT TIME =

* SEGHENT HO.

[ - R A K, N

X

-0,10
50000
-0.05
~0.0%8
.-0.02
-0.01

VELOCITY(FT/SEC)

Y 4 RESULTANT
‘-0.17 o.11 0.23
-0.13 -0.11 0.19
-0.09 -0.16 0.19
=0.06 -0.18 0.20
-0.03 -0.19 0.20
~0.01 ~0.20 0.20

ACCELERATIONIFT/SECuu2)

X

-2.73
-2.06
~1.45
«0.95
~0.SQ
-001°

AXIAL
LOCATION
13.000
13.000
13.000
13.000
13.000
13.000
13.000
13.000

DRANING
AHGLE
0.0
45.000
90.000
135.000
180.000
£25.000
270,000
315.000

2.000 SECONDS muuunuunw

Y Z RESWLTA!
~§.487 13.81 15.63
-3.48 3.65 5.58
=2.40 " 1.07 3.37
~1.54 1.3 2.1%
~0.06 0.79 1.29

0.65 0.73

. =0.28

stupunnuun VELOCITIES AND ACCELERATIONS NORHMAL YO SEGHENT AT TIME =

SEGHENT No.

sunnunnun ORAGS AT TIHE =

[ 2" 2" R, N _J

X

-0.10
-0.08
.0005
-0.0%
«0.02
-0001

a

SEOHENT MO,- © X

SR B>

TOTAL

®UR H-FACTORS AT TIHE =

‘i

5

M
&)
.

-
.

s
.w
gLt

~ an 8b e

Pt
'\,
-

.0010
«0.06
-0.03
~0.01
-0.00
-0.00

-0.21

1 000

‘4 :ﬂ

HORHAL VELOCITY(FT/SEC)

Y

-0.17
~0.13
-0,09
«0.08
-0.03
=-0.01

Z

RESWL.TANT

0.20
0.15
0.10
0.07
0.04
0.01

VELOCITY DRAG (LBF)

Y

~°01°
00.10
-0005
-0.02
-0.01
.°o°°

-0.36

1.000 1.

z

0.0

000

RESULTANT

o.tl
0.12
0.04
0.02
0.01
0.00

0.41

2.000 SECONDS %un

1.000 1,000

‘I

-

i

[~

v CALS Moo 12177.93 -px-boo s

( C.o. Load I’;KJPJ-f t\.,n -

Ilds.?p Jﬂ\’?\én’)ao}—i ) -

2.000 SECONDS muummmmun

NORHAL ACCELERATION(FT/SECun2)
4 RESULTANT R |

X

-2073 -

~2.06
-1l.4848
~0.95
-0.54%
-0.18

2,000 SECONDS wmuununny

Y

-8.67
-3.46
«2.40
-1.58
=-0.86
-0.28

ACCELERATION DRAG: (LBF)

X

«70.45
-53.15
-37.368
-24.64
~14.03

-4.58

«208.38

.

1.000

Y

~120.64
~89.917
~61.9%
-~39.93
~22.35
-7.20

-342.03

1.000

5.81
4.08
2.80
1.81
1.02
0.33

TOTAL .DRAG (LBF)
Y Z

~120.83 0
-90.08 0
-61.98 0
=39.95 0.
-22.36 0

-7.20 0
0

-342.39

RESULTANT

130.02
105,482
72.39
§46.94
26.40
8.52

398.08

ra RESULTANT X

0.0 139.81 -70.75
0.0 104.50 -53.20
0.0 72.33 -37.39
0.0 86.92 ~23.65
0.0 24.39 -149,04
0.0 8.52 .- -3.5¢
8.0 398.47 -203.59

1.000
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ZE'IS  £0.250 20,250  25.000
BUBBLE  DOHNCOHMEIR SOURCE source
INOEX INDEX_ RADIUS STRENGTH
1 PRRLA LT TN W -2.932
2 t - 1.000 2.297
* 3 . 3 1.000 2.297
. § 1,000 2.297
5 - 5 1.000 £.297
é é 1,000 -2.932
7 1 10000 "2.932
s [ 1,000 -2.932

wunuununn VELOCITIES ANO ACCELERATIONS AT GEOHETRIC CENTERS OF SEGHENTS AT TIME =

SEGHENT HO. X

-0.18
-0-10
.0007
-0.05%
-=0.03
-0.01

SR EUre ™

VELOCITY(FT/3EC)

Y 2 RESULTANT
:0.2“ 0.59 0.43
-0.18 0.13 0.24
«0.12 0.03 0.18
-0,08  -0.01 _ 0.09
-0.0% -0.02 0.06
~0.01 "'0003 °0°3

TIMEz
soor

-90.97
a2.68
82.88
82.88
82.088

-90.97

-90.97

-90.97

T

. -

3 BEEN APPROXTHATED BY A RECTANGLE TANGENT TO THE HALL.

3.00°

RADIAL -

LOCATION
7.000
7.000
7.000
7.000
7.000
7.000
7.000
7.000

ooL

ANGULAR

LOCATION
3.182
2.356
1.571
0.785 -

0.0

5.498
8.712
3.927

ACCELERATION(FT/SECuNZ)

X

-5.63
"3 OQO
=2.85
=-1.62
~0.92
-0.30

Y

-7.92
-5.90
-8,06
-2.62
-1.47
~0.47

suunnnunn  VELOCITIES AND ACCELERATIONS NORHAL TO SEGHENT AT TIME =

SEGHENT NO. X

SMEUMN W
[]
<
»
(=
w

e 2

Y

-O.ZQ
-0.18
-0012
00.03
-0.08
-0.01

Z

NORMAL VELOCITY(FT/SEC)

RESWLTANT

0.28
0.21
g.18
0.09
0,05
0.02

VELOCITY DRAG (LBF)

Y

'0.3“
-0.1’
-0.09
'000“
.°h°1
-0.00

-0.67

b 4

0.0

RESULTANT

0.40
0.22
0.11
0.04
0.01
0.00

0.78

3.000 SECONDS #nn

1.000 1.000 1.000 1.000

b 4

22.56
5.98
2.68
1.44
0.86
0.62

RESULTANT

28.35
9.10
5.45
3.40
1.93
0.88

13.000

DRAHING
ANGLE
0.0 '

45.000
90.000
135.000
180.000
£€25.000
270.000
315.000

3.000 SECONOS mwstsumuin

CAL. Mo. 1x177.03 = b —bood2”

Cc.0.!pad O beele gt

/_\c'op ._r'm-u':.(o':)aﬁ}- £)

3.000 SECOHDS wanmmmnmn

NORHAL ACCELERATION(FT/SECwn2)

-“.‘3
-3.48
-2.45
-1,62
-0.92
50030

AMSS AT TIHE = 3.000 SECONDS wwwwsmunn

Y

"7.’2
-5.90
-4.06
-2062
-1.47
~0.487

4

RESWW.TANT

9.17
é6.85
8.79
3.08
1.723
0056

ACCELERATION DRAG:-(LBF)

-119.71
-90.08
~63.33
-81.77
-23.79

-7.73

-3‘16.“2

1.000

Y

-208.68
«152.62
«105.05
‘-87.72
-37.92
-12.21

~580.20

1.000

z

1.000

D _LBHAHLLY

TOTAL DRAG (LBF) [
RESULTANT X Y Z  RESULTANT

237.12 -119.91 -205.02 0.0  237.52
177.22 -90.20 -152.81 - 0.0  177.83
122.66 -63,.39 -105.14 0.0  122.77
79.51 -81.00 -67.74 0.0 79.61
88,76 | -23.79 -37.93 0.0 a4.77
14.45 <7.73  -12.21 0.0 14.85
675.79 -396.82 <580.87 0.0 87657 |

0
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\

BUBBLE  OOHNCOMHER SOURCE souR

IHOEX IHOEX RADIUS STRENG

\ 1 L X404t 1,000 -2.5
.2 (3 1.000 25.3

3 3 1.000 25.3

8 'y 1,000 - 25,3

5 5 1.000 25.3

¢ 6 1.000 2.5

. ? ? 1.000 2.5

. [} [ 1.000 2.5

CE
TH
15
25
5
5
(4
15
15
15

TIME=
S0OT

~96.80
2065.54
265.54
265.54
265.5%
-94.80
-96.60
.96060

S~

A9 BEEN APPROXIHATED BY A RECTANGLE TANGENT TO THE NAL&
JZE 18 20.250 20.2850 25.000

RADIAL -

LOCATION
7.000
7.000
7.000
7.000
?7.000
7.000
7.000
7.000

I
§.00

ANGULAR AXIAL
LOCATION LocatioN
. 3.142 13.000
2.356 13.000
1.57 13.000
0.705 13.000
0.0 13.000
5.498 13.000
8.712 13.000
3.927 13.000

DRAHING
ANGLE
0.0
45,000
90.000
135.000
160.000
225.000
270.000
315.000

unsumunnn VELOCITIES AND ACCELERATIONS AT GEOHETRIC CENTERS OF SEGHENTS AT TIHE x  &.000 SECONDS swMwMwuuw

VELOCITY(FT/SEC)

SEGHENT NS, X Y 4 RESULTANT

S & Wre

«0.76  -1.2% 9.03 15
-0.57 ‘-0.9% 8,33 4.87
«0.80  -0.4% 3.52 3.60"
-0,26  -0.42 3.25% 3.27
0,18  =0.23 3.12 3.13
«0.05  -0.07 3.07 3.07

ACCELERATION(FT/SECHN2)

«10.38
-7075
-5.43
-3.506
-2004
-0066

Y

-17.21
-«12.90
-8.90
«5.73
-3021

- '1003

s VELOCITIES AND ACCELERATIONS NORHAL TO SEGHENT AT TIHE =

NORHAL VELOCITY(FT/SEC

SEGHENT HO. X Y Z RESULTANT

«0.78 -1.28 0.0
-0.57 -0.98 0.0
-0.40 ~0.65 0.0
-0.26 -0.482 0.0
-~0.15 «0.23 0.0
«0.05 =0.07 0.0

1
4
3
g L
s
¢

[
N

VELOCITY DRAG (LBF)

AT TIHE = 4,000 SECONDS %
1.000 1.000 1,000

1.86
1.09
0.76
0.89
0.28
0.09

R § Z RESWLTANT
-9.5% 0.0 11.00
~5.32 0.0 6,22
-2.5% 0.0 2.99
-1.06 0.0 . 1.26
-0.33 0.0 0.40
-0.03 0.0 0.08

-~18.78% 0.0 21.98

1.000

4 RESULTANT

96.02 98.10
42.07 q93.68
32.348 33.98
28.93 2%.11
27.481 27.47
6.79 24.02

4,000 SECONDS wwunwm

NORMAL ACCELERATION(FT/SECWx2)

X

-10030
-’o 75
«5.43
.3056

-2.08 -

-0.66

AT TIHE = §.000 SECONDS wom s

X

~268.32
-200.28
OXQOqu
T «92.55
=52.74
~-17.16

Y

=17.21
«12.90
-8.90
«5.73
-3.21
' -1003

845,12
-333.48
-230.02
-148.25
-82.94
«26.70

~771.37 =1266.51

1.000

1.000

Z RESULTANT

6 20.10
0 15.08
.0 10.482
0 4.76
0 3.00
0 1.23

ACCELERATION DRAG- (LBF)
. Y

r4 RESULTANT

0.0 519.7%
0.0 389.00
0.0 269.43
0.0 178.717
0.0 98.30
0.0 31.74
0.0

1582.97

1.000

/ (10. Lgc\{’ ():;‘ pr,"b_f"f-‘\.—o
’;00.9 (JOIU?.(.D"—_\O}-.S )

{

X

-278.12
-203.51
-141.05
-93.22
] -52.98
-17.18

TOTAL DRAG (LBF)

Y

-45%.54
-338.80
«232.56
~149.31
-083.27
=26.73

~-782.88 -1205.28

z

-~ NN~ N~}
. o
(~-X-X-N-X-N-]

0.0

RESULTANT

530.82
395.22
TTrz.ml
176.03
90.49
31.78

1503.95

D LOFHAHIYLLY -

Q-09/97 ~Xd ~(DIN =82 °LLIZ/

CAL, vy, 12177.03 = px =fo252
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SIZE IS 20.250
BUBBLE  DOHNCOHMER SOURC
INDEX INOEX RADIUS
1 Sp’ieaey ) 000

2 2 1.000
-3 3 1.000
' 5 1.000

5 5 1.000

¢ ¢ 1.000

7 7 1.000

8 [} 1.000

.

wnnnnnn VELOCITIES AND ACCELERATIONS AT GECHETRIC CENTERS OF SEGHENTS AT TIHE =

SEGHENT NO. X
~0.46
«0.89
00 .35
-0.23

-~ .=0.13
«0.09

(- RN X, B _J

20.250
E

25.000
SOURCE

STRENGTH
«13.095

11.57¢
11.574

11.576 .

11.576

-13.095
«13.095
.l30095

VELOCITY(FT/3EC)
Y Z  RESULTANT

\ -1.12 3.12 3.38

«0.08 0.80 1.2

-0.58 0.33 0.75

-0.37 0.16 0.4é

«0.21 0.08 0.26

..0007 o.oq 0.0’

HAS BEEN APPROXIHATED BY A RECTANGLE TANGENT TO THE HAL.

TIHE=
Soor

~308.37
223.39
223.39
223.3¢9
223.39
=308.37
«3058.37
-308.37

ACCELERATIONIFT/SECHn2)

X

-14,00

=-10,55
-7.82
.QQ90
"'2019
" ~0.92

Py

E POOL
5.00 4
RADIAL - ANGULAR AXTAL DRAHING
LOCATION LOCATION LOCATION ANGLE
7.000 3.142 13.000 0.0 .
7.000 2.356 13.000 45.000 .
7.000 1.511 13,000 90.000
2.000 0.785 13.000 135.000 )
7.000 0.0 13.000 100,600
7.000 5.498 13.000 225.000
7.000 .12 13.000 270.000
7.000 3.927 13.000 315.000

Y

-25.08
=-17.96
-12.34
"’7096
-4.36
-1.34

uunuumunn  VELOCITIES AND ACCELERATIONS NORHAL TO SEGHENT AT TIME =

SEGHENT HO. X
-0.66
-0.89
-0.35
-0.23
«0.13
-0.08

SR DUNM

mnpmb “m AT
'I ST T s.: {,»’ "
!41w.,-ir’”ﬁg
ll "~ X

pn.na
-! 80

'Ar TIHE =

NORHAL VELOCITY(FY/SEC)

HORMAL ACCELERATION{FT/SECww2)

z

55.80
10.27

0.92
=-2.67
4,36
~5.08

5.000 SECONDS snumunnun

5.000 SECONOS summumunun

L.
RESULTANT -

Cc.0. Load oz'P;dog+m0
)2 0%0 )

42.37
23.21
14.43
9.72
6.83
5.38

dowanconaetr £

~
N
~
~
N
)
Y Z  RESULTANT X Y z. Reswrant ! _ : TQ
-1.12 0.0 1.30 -183.00 -25.08 0.0 27.86 >
-0.84 0.0 0.97 «10.55  ~17.98 0.0 20.61 )
~0.58 0.0 0.67 ~7.82  -12.33 - 0.0 14.40 . ~
-0.37 0.0 0.44 ~4.90  -7.96 0.0 9.34 ‘ D
-0.21 , 0.0 0.25 «2.79  <8.86 . 0.0 5.26 X M
~0.07 0.0 0.08 -0.91  -1.a8 0.0 1.70 b
~OX
[
TIHE = 5.000 SECONDS aunnnusun . . . 0 N
VELOCITY DRAG (LBF) ACCELERATION DRAG (LBF) TOTAL DRAG (LBF) >
Y Z  RESWYANT 3 Y Z  RESULTANT X Y Z - RESULTANT NN
~7.60 0.0 .80 ~362.03 -622.73 0.0  720.31 ~366.87 -630.32 0.0 729.11 ﬁ’
-3.23 ~0.0 .91 -272.68 -863.90 0.0  538.20 -215.37 -466.13 0.0  543.12 S
-2.02 0.0 2.35 ~191.98 -319.17 0.0  372.46 ~193.20 -321.19 0.0  374.681
<0.88 0.0 0.99 <126.63 «205.76 0.0  241.61 «127.15 -206.61 0.0 282,60
-0.27 0.0 0.31 ~72.09 115.22 0.0  135.9 ~72.25 <115.49 0.0 136,23 -
0,03 0.0 0.03 ~23.82 32,12 0.0 §3.89 | -23.44 -37.14 0.0 43.92
~13.98 0.0 17.40 ~1039,02 -1763.69 0.0 2052.38 -1057,87 -1776.87 0.0 2069.78
5.000 SECONDS 8RS
1.000 1.000 1,000 1.000 1,000 1.000 1.000

ap, Lo, 12177, f)j’-l’x ~boolxr

7~

LN

wmmrrew

- - Per—masem s ainfs & @ w § miy

-

- u

.
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T
Y #2555 -
iés y $ BEEM APPROXIMATED BY A RECTANGLE TANGENT TO
ZE IS  20.250  20.250  25.000 TIME=

slBbLe DOHNCOMHER SOURCE SOURCE soboT

INDEX INDEX RADIUS STRENGTH-
 } 3 ki 1,000 -13.157 -152.57
4 4 1.000 5.83¢4 329.23

-3 3 1.000 85.43¢ 329.23
§ L 1.000 5.4368 329.23
B 8 1.000 5.43¢4 329.23
¢ ¢ 1.000 =13.157 -152.57
1 7 1.000 «13.157 «152.57
] 8 - 1.000 -13.157 «152.57

. wnunmunnn VELOCITIES AND ACCELERATIONS AT GEOHETRIC CENTERS OF SEGHENTS AT TIHE x

THE HALL
‘.00

RADIAL -

LOCATION
7.000
7.000
7.000
7.000
7.000
7.000
7.000
7.000

ACCELERATIONIFT/SECuw2)

VELOCITY(FT/SEC)

SEGHENT NO. b 3 Y Z  RESULTANT X Y
1 ~0.89 . <0.8% 0.67 1.31 «13.02 -21.75
2 «0.37 ‘-0.63  -0.32 0.80 -9.78  ~16.28
3 -0.26  -0.88  -0.59 0.78 -6.82 11,22
a «0.17  -0.28  -0.70 0.77 -3.50  -7.23
5 =030 «0,16 -0.75 0.78 -2,57  <8.05
¢ «0.03  -0.085  -0.78 0.78 «0.83 1,30

wnmnunnne  VELOCITIES AND ACCELERATIONS NORMAL TO SEGHENT AT TIHE =

HORHAL VELOCITY(FT/SEC)

SECHENT NO. X Y Zz RESULTANT X
-0.89 -0.85 0.0 0.93 -13.
«0.37 -0.63 0.0 0.73 -9.
-0.26 -0.44% 0.0 0.5 -6.
«0.17 -0.28 0.0 0.33 -8,
ho-lo -0016 0.0 0019 -2.
40.03 ~0.05 0.0 0.06 -0.

.

14

s 1y

3 .
13

TR0 .
‘MBS AT TIHE = 6.000 SECONOS smmmnns

U

4
02 «21.75
] -18.28 -
82  -11.22
50 -7.23
57 =8.05
a3 ~1.30

ANGULAR AXTAL DRARING
LOCATION LOCATION ANGLE

3.142 13.000 0.0

2.356 13.000 45.000

1.7 13.000 90.000 .
0.785 13.000 "135.000

0.0 13.000 160.000

5.498 13.000 225.000

4.712 13.000 270.000

3.927 13.000 315.000

6.000 SECONDS unwwwuunm

2 RESULTANT e o
71c s

101.25 mo.a C C. 0. Load Po
43.85  4p.33 D J
32.92 35.49 NP Ao D o <
28.82  30.06 £ no ¢ Cone S )
26.98  27.41
26.23  26.28

6.000 "SECONDS wmmmumnmnn

RORHAL ACCELERATION(FT/SECHN2)

4 RESULTANT R |
£5.35
18.9¢
13.13
8.52
§.79
1.55

v’ vELocITY DRAG (LEF) ACCELERATION DRAG- (LBF) TOTAL DRAG (LBF) ]
SE X Y Z  RESULTANT X Y 2 RESULYANT X Y Z  RESULTANT
: -3.36 0.0 5.02 ~336.62 -562.39 0.0  455.49 -339.11 -566.75 0.0  640.46
«-2.82 0.0 2.60 «251.78 =420.87 0.0 490.41 -253.15 -423.28 0.0 993.21
«1.18% 0.0 1.34 «176.88 «290.15 0.0 339.61 «177.17 «291.30 0.0 330.95
-0.48 0.0 0.56 -116.43 -107.02 0.0  220.30 <116.72 -167.50 0.6  220.86
«0.15 0.0 0.18 -66.35 -104.64 0.0 123.91 1. -46.845 <104.79 0.0 124,08
«-0.02 0.0 0.02 -21,58 »33.89 0.0 40,01 «21.58 -33.70 0.0 40.02
-8.57 0.0 9.92 <969.20 <1598.76 0.0 1849.64 -974.19 ~1607.33 6.0 1879.58
888 H;FACTYORS AT TIHE = 6,000 SECONDS 288 v
sy . . 1.000 1.000 1.000 1,000 1.000 1.000 2.000. 1.000

CCAL Mo )2077.05=PX~4o0 &

2.
(

A

Q LFH VLY

0-09/02 “Xd —\DIN -SZ ZLIiZ/

92

re

Y

G e S e———————

Y eamn
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A ==
K HAS BEEM APPROXIHATED BY A RECTANGLE TANGENT TO THE MALL - POOL .
~ ™" 7 SIZE I3  £0.250  20.250  25.000 TIHE:  7.00
BUBBLE  DOHNCOMMER SOURCE SOURCE S0OT RADIAL - ANGULAR AXIAL DRAHING '
INOEX INDEX RADIUS STRENGTH LOCATION LOCATION LOCATION ANGLE
~ 1 EUE T Y™ <11.379 -259,65 7.000 3.142 13.000 0.0 -
e e . 1.000 6.669 391.31 7.000 2.356 13.000 45,000
s 3 1.000 6.669 391,31 7.000 1.571 13.000 90.000 .
. q 1.000 6.689 391.31 7.000 0.765 13.000 135.000
~ s [ ©1.000 6.689 391.31 7.000 0.0 13.000 100.000
. ¢ ¢ 1.000 -11.374 «259.45 7.000 5,498 13.000 225.000
7 7 1.000 -11.373 «259.65 7.000 8.712 13.000 .270.000
s s 1.000 «11.37% -259.65 7.000 3.927 13.000 315,000
wannannnn VELOCITIES AND ACCELERATIONS AT GEOHETRIC CENTERS OF SEGHENTS AT TIME =  7.000 SECONDS wemusnsumn
) VELOCITY(FT/SEC) ACCELERATION(FT/SECwHN2) . /2]77.08% ~ 4ot &
SEGHENT NO. X Y Z  RESWLTANT x Y z  reswrar CAL. +/0 177. 03 = PX sotd
1 -0.88 0,63 1.88 1.76 -17.89 -29.49 120.86 125.63 . l .{.’,J)
- 2 -0.36 ' -0.61 0.08  0.72 ©13.11 -22.03  §5.08  51.66 CC.. Load 0 hrchs
3 «0.25  -0.82 .~0.21 0.5% -9.20 «15.18  30.78  35.53 )
. 8 -0.17  -0.27  -0.33 0.36 -6.07 -9.79  25.59  28.06 y, !
. : s ~<0.10  -0.15  -0.3% 0,83 -3.86  -5.a8  23.23  28.12 Lao AR LI FS )
- ¢ «0.03  ~0.05  ~-0.41 0.31 «1.12 <1.76  22.27  22.36 <
. 3
wennunnw VELOCITIES AND ACCELERATIONS NORHAL TO SEGHENT AT TIHE = 7.000 SECONDS wmmmmmsn ] ~
NORMAL VELOCITY(FT/SEC) NORMAL ACCELERATION(FY/SECHw2) . %)
SEGHENT NO. X Y Z  RESULTANT X Y Z  RESULTANT . » |
1 -0.48  -0.83 0.0 0.95 -17.89  <29.89 0.0 35.20 :{ =
2 «0.36  -0.61 0.0 0.71 «13,11  -22.03 0.0 25.65 v
3 -0-25 -O.QZ 000 OQq’ “’on -15010 ‘°-° 17.75 R
- . «0.17  -0.27 0.0 0.32 «6.07  «9.79 0.0 11.51
5 «0.10  ~0.15 0.0 0.18 -3.86 -5.48 - 0.0 6.48 g
¢ «0.03  ~0.0S 0.0 0.06 1,12 -1.26 0.0 2.09 o
. ' i R
_ S X
A DRAGS AT TIHNE = 7.000 SECONDS smmmxunnun 6\
. - s, vy e
N PP IR ..«- . VELOCITY DRAG (LBF) ACCELERATION DRAG (LBF) TOTAL DRAG (LBF) 0 i
s " SEGHENT vb.,:.'-- X - Y Z  RESULTANT X Y Z  RESULTANT X Y Z  RESULYANT ~
|'\- ‘o = l - . ¢ m
Wil -8.09 0.0 4,73 -452,20 -742.44 0.0  006.37 -858.56 -766.56 0.0  871.20. S
-« vif! b -2.20 0.0 2.44 -339.01 -569.76 0.0 662,99 -340.34 -572.04 0.0  665.63 !
Y -1.08 0.0 1.26 -237.93  -392.55 0.0 459,03 -236.50 -393.63 0.0 460,29 |
T -0,48 0.0 0.53 -156,95 -253.03 0.0  297.76 -157,23 -253.49 0.0  £98.29
,9-1;- -0.18 0.0 0.17 -89,42 -141,62 0.0 167.48 . -89.51 -141.76 0.0  167.65
- 4 -0,01 0.0 0.02 -29.07  -45.60 0.0 54,08 -29.08  -45,62 0.0 54,09
TSR S SRR ) ;
TR ) T R !,' ‘ -4 73 -8.06 0.0 9.35 -1308.57 -2145.03 0.0 2527.81 -1309.30 -2173.09 0.0 2537.1§
S R
= w3l gaW R-FACTONS AT TIHE «  7.000 SECONDS ®am
i : _ :_lg;t.ooo 1.000 1,000 1.000 1.000 1,000 1.000 1.000
:. » N "i‘i!s n
ﬂu:g'l . \l
9 ‘“' o <

-

I e ———






SIZE IS 20.250

BUBBLE  DOHNCOHMER SOURC
INDEX INDEX *  RADIUS
1 1 beasd 1 000
.2 2 1.000
3 3 1.000
§ 4 1.000
5" 5 1.000
¢ 6 1.000
7 7 1.000
[ 8 1,000

20.250
E

25.000
SOURCE

STRENGTH

-7 0922
3.916
3.916
3.916
3.916

=7.922

-7.922

-7.922

TIHE=
. SboT

-202.13
216.37
216.37
216.37
216.37

-202.13

-202.13

=202.13

[

AS BEEN APPROXIMATED BY A RECTANGLE TANGENT TO THE NALt:

RADIAL
LOCATIO
7.000
7.000
7.000
7.000
7.000
7.000
,7.000
7.000

l"’.“\

. 4
€!|ii' L
POOL ‘

ANGULAR AXIAL DRAHING
N LOCATION LOCATION ANGLE .
3.142 13.000 0.0 i
2.358 13.000 45,000
1.571 13.000 90.000 .
0.705 13.000 135,000
0.0 13.000 ‘180,000
5.4998 13.000 225.000
8,712 13.000 270.000
3.927 13,000 315,000

wannnnnun VELOCITIES AND ACCELERATIONS AT GEOHETRIC CENTERS OF SEGHENTS AT TIME = 0.000 SECONDS wunwwunnn

SEGHENT NO. X

=0.31
«0.28
-0017
-0011
" -0.06
-0002

SR BUNM

VELOCITY(FT/SEC)
 § r 4 RESULTANT

\ ~0.58 0.76 0.98

-0.80 -0.00 0.487

-0.20 - -0.28 0.41

~0.108 -0.33 0.39

~0.10 ~0.37 0.39

-0.03 -0.38 0.38

ACCELERATIONIFT/SECHN2)

X

~11.18
~8.40
-5.90
-~3.89
-2.22
-0.72

Y

<19.02
-18.19
-9.77
-6.30
-3.53
-lolq

wnennnnnnn  VELOCITIES AND ACCELERATIONS NHORHAL TO SEGHENT AT TIME =

SEGHENT NO. X

-0.31
0,28
-0017
-0.11
-000‘
-0.02

[ 3 K R° 3 B J

NORHAL VELOCITY(FT/SEC)

Y

~0.5%
«0.80
~0.28
-0.18
«0.10
.0'03

Z

RESULTANT

0.63
0.87
0.32
0.21
0.12

0.08

wennwnnnn DRAGS AT TIHE = 8,000 SECONDS wummnwunw

SEGHENT NO. '© X

-‘ool
«0.57
-0.28
~0.12
-0.04
-0.00

P WN -

TOTAL -2.03

243 K-FACTORS AT TINC =

1.000

VELOCITY DRAG (LBF)

Y

«1.76
-0.98
-0.47
-0.19
-0.06
-0.01

-3.87

4

0.0

1.000

RESULTANT

2,03
1.13
0.5%
0.23
0.07
0.01

§.02

6.C00 SLCONDS 2l
1.000 1.000

1.000

4

41.88
19.12
10.77
1.67
8.248
5.65

65.70

2 C C.0. Load 0 »
15.70 -

10.66 °

1o P'No Javum(o';me)-s)

8.000 SECONDS wmmmdmunin

O _LNBHHIH LY

NORHAL ACCELERATIOH(FT/SECKx2) * )
X Y Z RESULTANT

«11.18 -19.02 0.0 22.04

-8.40 =14.19 0.0 16.49

-5.90 . 0.0 11.42

-3,089 -8.30 0.0 7.41

~2.22 -3.53 ™ 0.0 8.17

-0.72 -1.14 0.0 1.35

ACCELERATION DRAS (LBF) TOTAL DRAG (LBF)

X Y z RESULTANT X Y 4 RESl}.TANT
-289.00 ~891.91 0.0 $70.52 ~290.02 -493.67 0.0 572.5%
-217.21 ~367.0% 0.0 426,50 -217.78 -348.02 0.0 427.63
~152.62 ~252.72 0.0 295.23 -152.90 -253.10 - oO.0 295.77
«100.67 ~162.91 0.0 191.51 -100.79 <-163.10 0.0 191.74

-57.33 -91.20 0.0 107.73 J -57.37 -91.26 . 0.0 107.80
«16.63  ~29.37 0.0 34.78 -18.6% -29.38 ! 0.0 33.79
~835.48 -1395.15 0.0 - 1626.27 -837.51 -1398.62 | 0.0 1630.28
1.000 11.000 1.000 s

reswranr (AL A0 /2177, 93 - PX -b9o8 2
deef4m0

0-09/09 =X —(T)dN ~32°'LLIZI

- f s ——— e

o Aa e AN P IS Lt i Samew § W & ¥ em— iy
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},’: : ) . e ' . va ’0."'7 -
1 »
6;: A3 BEEN APPROXIHATED BY A RECTANGLE TANGENT YO THE HALL pooL
™ 25.000 TIME= 9.00 -

BuUBBLE
IHDEX

1
b 4
3
™
5
¢
7
[

uunwnnwnn VELOCITIES AND ACCELERATIONS AT GEOHETRIC CENTERS OF SEGHENTS AT TINE =

SEGHENT NO.

[ A" A N, B

X

-0.28
=0.21
'0015
-0.10
-00006
-0.02

Ay

I2E IS 20.250  20.250

DOHNCOMMER . SOURCE SOURCE

INDEX RADIUS STRENGTH
1 1f=lade Ty 009 «6.070
2 1.000 8.359
s . 1.000 8,359
8 1.000 6,359
[} 1.000 §.359
é 1.000 «6.070
7 1.000 -6.070
8 1.000 «6.070

sooT

-101.23
298.28
296.268
296.20
298.28

«1861.23

~181.23

-181.23

VELOCITY(FT/SEC)

Y Z RESULTANT
-0040 1.00 1-21
-0.3% 0.19 0.85
-0.24% 0.00 0.20
~0.16 -0.07 0.20
~0.09 -0.10 0.1%
-0.03 -0.11 * 0.12

X . Z  RESULTANT
<12.90 -21.70  93.58  96.68
<9.67 16,22  36.01  80.66
-6.76  -11.18  25.28  26.42
-4.87 7,21  21.35  22.90
-2,55  -8.03  19.59  20.17
-0.83 16.87  16.93

RADIAL °
LOCATION
7.000
7.000
7.000
7.000
7.000
?.000
+ 7.000
7.000

-1.30

ANGULAR
LOCATION
3.182
2.356
.51
0.765
0.0
5.498
§.712
3.927

ACCELERATION(FT/SECun2)
Y

AXIAL
LOCATICH
13.000
13.000
13.000
13.000
13.000
13.000
13.000
13.000

DRAHING
ANGLE
0.0

45.000 -

90.000
135.000
180.000
2e5.000
270.000
315.000

9.000 SECONDS swemsenmmnm

CAL. Ao. Ivr]77. 03’—_/9\(—.5095‘-2' ~

P

CC.2 Load ra /30ﬁl°!4"‘-p o

Pasl  Adowacomme *rs )

u!lllllnl VELOCITIES AND ACCELERATIONS NORHAL TO SEGHENT AT TIME = 9.000 SECONDS mumwmunnn

SEGHENT NO.

[ A P-N N

mtminnnn  DRABS AT TIHE =

SN UMN-

-~ TOTAL

998 K-FACTORS AT TIHE =
1.000  1.000

SEGHENT ﬁOu"

"NORHAL VELOCITY(FT/SEC)

X

-0.28
-0.21
«0.15
-0010
-0.06
-0.02

.007,
-0,85
-0.22
-0.09
«0.03
«0.00

-1.58

Y

'00“0
"0035
-0.28
-0.16
'0.09
‘0003

Y

=-1.36
-007‘
-0.36
-0.15
=-0.05
-0.00

-2.60

4

b 4

1.000

RESULTANT

0.55
0.41
0.20
°Ql°
0.10
0.03

VELOCITY DRAG (LBF)

RESULTANT

1.57
0.88
0.42
0.18
0.06
0.01

3.1

9.000 SECONDS %%
1.000

1.000

HORHAL ACCELERATION(FT/SECKs2)

X

-12.90
-9.87
-6076
-5.87
-2.55
-0.83

9.000 SECOtDS 4400300 M M mn

Y

-21.70
=16.22
-11.18
=7.21
-8.03
-1.30

4

RESULTANT

25.25
l16.68
13.07
8.38
8.77
1.54

ACCELERATION DRAG: (LBF)

X

«333.59
-2849,.93
«175.36
-115.68
~§5.91
-21.483

-961.90

1.000

Y
-561.18

" =-819.499

-269.06
-186.32
-108§.27

-33.57

-1593.80

1.000

Z

1.000

RESULTANT X
852.62 -333.38
486.30 -250.38
336.09 -175.58
219.31 ~115.77
123.36 |} -65.94

39.03 -21.43

1861.72 -963.47

TOTAL DRAG (LBF)

Y

-542.52
-420.25
-209.42
-186.47
-10'0.32

-33.58

-1594.56

b4

RESULTANT

454,480
489.18
338.52
219.49
123.41

39.0849

1866.83

S~ f:
N
~N
N
) .
x
X
[
\—r
|
RY
X2
{
S
&nl
'~
™
v
Q
N
~0 g
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. i ’ 7’ w
":\ 3 BEEN APPROXIMATED BY A RECTANGLE TANGENT TO THE HALL 0oL v
T™H IzZe 19 20.250 20.250 25.000 TIMEs 10,00 . ~

BUSBLE  DOHNCOHMER SOURCE SOURCE soor RADIAL - ANGULAR AXIAL DRAHING
INDEX INDEX RADIUS STRENGTH LOCATION LOCATION LOCATION ANGLE .
1 1 v 1,000 ~10.769 -197.62 7.000 3.142 13.000 0.0 ) ~
z 2 1.000 8.269 212,76 7.000 2.356 13.000 45,000
*3 3 1.000 8.269 212.76 7.000 1.5711 13.000 90.000 )
. 8 1.000 8.269 212.76 7.000 0.785 13.000 135.000
s s 1.000 6.269 212.76 7.000 0.0 13.000 100.000 ~
¢ 6 1.000 ~10,749 ©197.62 7.000 5.498 13.000 225,000 :
7 7 1.000 ~10,769 -197.62 7.000 9.712 13.000 270,000
s [ 1.000 =10,769 «197.62 7.000 3.922 13.000 315.000 .
o
wunnunnnn VELOCITIES AND ACCELERATIONS AT GEOHETRIC CENTERS OF SEGHENTS AT TIHE 3 10.000 SECONDS wstmudunwm -
VELOCITY(FY/SEC) ACCELERATION(FT/SECN¥2) ] - — N
SEGHENT NO. X Y Z  RESULTANT X Y z reswtmr CAL. A0, »)77.03 }’X
1 -0.51  -0.687 . 2,11 2.33 -10.96 -18.65  60.9% 68,67 ;-
2 -0.38  ‘-0.65 0.43 0.86 ~8.26  -13.92  18.92  24.89 boo L2 .
3 <0.27  -0.45 0.09 0.53 <5.79  -9.56 10.711 15,50 ° . )
8 <0,186  -0.29  -0.08 0.3% ~3.82  -6.16 7.67  10.56 . \ ‘)
s «=0.10  ~0.16  -0.11 0.22 -2.17  -3.46 6.26 7.48 C c.0. L 01‘\/’ 0> Lode .+ . .
¢ -0.03  -0.05 ~ -0.13 0.16 «0.71 -1.11 5.68 5.83 -
Prof downcpomerS ) ~
: ’ N
unmnnnunw  VELOCITIES AND ACCELERATIONS NORHAL TO SEGHENT AT TIHE x 10.000 SECONDS wmmxmasws 3 -
- NORHAL VELOCITY(FT/SEC) NORIAL ACCELERATIONCFT/SECwu2) ) N
SEGHENT NO. X Y Z  RESULTANT X ¥ "Z  RESWLTANT ] ‘{ ..
1 -0.51  -0.87 0.0 1.00 ~10.96 -18.65 0.0 21.43 >
2 -0.38  -0.65 0.0 0.75 -6.24 -13.92 0.0 16.17 . ™~
3 -0.27  -0.85 0.0 0.52 ~5.79  +-9.50 0.0 11.20 N .
8 -0.18  -0,29 0.0 0.3 -3.82  -6.10 0.0 7.26 - w -
.S -0.10  -0.16 0.0 0.19 «2.17  -3.46 0.0 9.08 '
é -0.03  -0.05 0.0 0.06 -0.71 «1.11 0.0 1.32 N 9
AR X ;.'j‘: [ - m ‘w‘
Ity : D
o immtenurwn DRAGS AT TINE = 10.000 SECONDS wumuumumn ~ N\
; VELOCITY DRAG (LBF) ACCELERATION DRAG: (LBF) TOTAL DRAG (LBF) . N S <
3 Y Z  RESULTANT X Y Z  RESULTANT X Y Z  RESULTANT Q\\
-2.68  -4.53 0.0 5.28 -283.42 -462.33 0.0  559.a3 -286.08 -u86.06 0.0  563.48 S
-1.49  -2.52 0.0 2.93 -213.01 ~359.91 0.0 - 418.22 -214,89 -362.43 0.0  421.18§ too
«0.72  «1.20 0.0 1.40 -149.67 ~247.80 0.0  289.49 ~150.39 -249,01 0.0  290.90 )
~0.31  -0.50 0.0 0.59 -98.72 159,78 0.0 107.79 ~99.03 -160.25 0.0  103.38
-0,10  -0.18 0.0 0.19 =  -56.22 -89.43 0.0  105.63 -56.32  -89.59 0.0  105.82
<0.01  -0.02 0.0 0.02 -18,27 ~26.00 0.0 33,11 °| -18.28 -20.82 0.0 34.13 -
-5.26  -8.93 0.0 10.37 -619.31 -1368.01 0.0 1594.67 -824.58 ~1374.94 0.0 1605.08 ’
2RR K-FACTORS AT TIHE = 10.000 SECONDS RuW ) -~
. ~1.600 1.000 1.000 1.000 1,000 1.000 1,000 1.000° a :
~ uT
. . o po







M 4

d-\.
gf AS BEEN APPROXIHATED B8Y A RECTANGLE TANGENT TO THE NALL POOL
SI1ZE 13 TIHEs 11.00

20,250 20.250 25.000

BUBBLE SOURCE SOURCE
INDEX xmzx RADIUS STRENGTH

1 3 vemits 1,000 -1.335

F t 1.000 35,088
-3 3 1.000 34,826

8 8 1.000 35.826

[ 5 1.000 34.026

¢ é 1.000 =1.335

? 7 1.000 «1.335

[} 8 1.000 1,335

smnntenns VELOCITIES AND ACCELERATIONS AT GEOHETRIC CENTERS OF SEGHENTS AT TIHE =

sooT RADIAL ° ANGULAR AXIAL
LOCATION LOCATION LOCATION
~135.03 7.000 3.142 13.000
593.52 7,000 2.356 13.000
593.52 7.000 1.5711 13.000
593.52 7.000 0.785 13.000
593.52 | 7.000 0.0 13.000
«135.03 7.000 5.u%98 13.000
«135.03 7.000 8.712 13.000
~135.03 7.000 3.927 13.000

’ VELOCITY(FT/SEC) ACCELERATION(FT/SECHN2)
* SEGHENT H0. X Y Z RESULTANT Y b4 RESULTANT
1 -1.00 \-1.61 12.60 12.7% -19.67 -32.71 " 205.18 208.72
4 -0.78% -1.21 6.17 6.33 «15.80 -29.53 95.01 98.27
3 -0.52 ~-0.84 5.08 5.16 ~10.36 -16.93 74.26 76.89
8 -0.34% ~0.54 8.69 8.73 -6.63 =10.91 47.u46 48.48
] =0.19 ~0.30 4.52 4.58 -3.90 -6.10 63.44 64.685
¢ «0.068 -0.10 5.46 8.46 «1.27 -1.94 63.22 63.27
: mmunnnun  VELOCITIES AND ACCELERATIONS NORMAL TO SEGHENT AT TIME = 11.000 SECONDS sxwn
HORHAL VELOCITY(FT/SEC) NORMAL ACCELERATIOH(FT/SECII!)
SEGHENT NO. X .Y F 4 RESULTANT X Y Z . RESULTANT
~1.00 «1.61 0.0 1.90 «19.87 -32.71 0.0 38.27
~0.7% -1.21 0.0 1.42 ~14.80 ~-24.53 0.0 28.65
=0.52 -0.8% 0.0 0.96 -10.36 ~16.93 0.0 19.85
-0.3% ~0.54 0.0 0.44 -6.03 -10.91 0.0 12.687
-0.19 -0.30 0.0 0.36 ~3.90 -6.10 0.0 7.28
-0.06 -0.10 0.0 -1.27 -1.94 0.0 2.34

4 e9,01
-’.QS
) 'to‘q
'1013
-013‘
°°o°°

-19.483

H FACTORS AT TIHE = 11.000 SECONDS #38

de. . 1,000

0.12

VELOCITY DRAG (LBF)

Y Z RESULTANT
-15.6’ 0.0 10.‘7
-8.95 0.0 10.48
-§.29 0.0 5.03
=-1.79 0.0 2.12
~0.5¢ 0.0 0.67
~0.06 0.0 0.07
~31.5% 0.0 37.05

1.000 1.000 1.000

1.000

AT TIHE » 11.000 SECONDS wumummuunn .

ACCELERATION DRAG- (LBF)

Y Z RESULTANT
-513.70 -035.77 0.0 909.55
=382.68 <-634,431 0.0 740.09
~267.80 -837.82 0.0 513.23
=-176.69 -182.17 0.0 332.92
«100.75 -157.82 0.0 107.24
«32.77 =50.79 0.0 60.45
-1875.39 -2400.78 0.0 2823.27
1.000 1.000 1.000

DRAHING
ANGLE
0.0
45.000
90.000
135.000
180.000
«25.000
279.000
315.000

11.000 SECONDS mumumunnn

CAL. M. 12)77.03 =bx =400 b2

2 LGHHIYLLY

Q-G9/99 “Kd ~ (GAIN-&2°LL1 2/

C ¢ 9 Load o= PPO'D-”'“'O
bosd dewmcosmers )
11151 ]
b Y
: !
TOTAL DRAG (LBF)

X Y Z  RESULYANT
-523.51 -861.66 0.0 10068.22
-308.13 ~4643.348 0.0 151.37
-270.88 452,11 0.0 518,248
-177.82 -203.946 0.0 335.08
«101.11 ~1568.38 0.0 167.91

«~32.01 -~50.85 0.0 £0.52
-1493.82 -2530.32 0.0 2061.32

/1D

tew






3 ﬁas BEEN APPROXINATED BY A RECTANGLE TANGENT YO THE HALI apom_
n > SIZE 1S AL e

20.250  20.250  25.000 -
BUBBLE  DOMNCOHMER source SOURCE S00T RADIAL ° ANGULAR AXIAL DRAHING ’
INOEX INDEX RADIUS STRENGTH LOCATION LOCATION LOCATION AMGLE
1 T 1 mmvAdl 1,000 ~9,369 ~180,51 7.000 3.142 13.000 0.0 ' ~
.2 2 1.000 16,363 168,91 7.000 2.356 13.000 45,000
3 : 3 1.000 16.363 166,91 7.000 1.511 13.000 90.000 .-
-8, 9 1.000 16.363 168.91 7.000 0.765 13.000 135.000 .
5 - s 1.000 16.363 166.91 7.000 0.0 13.000 180.000 ~
3 ¢ 1,000 «9.369 ~180.51 7.000 5.498 13.000 225,000
7 7 1.000 ~9.309 ~180.51 7.000 9.712 13.000 270.000
'Y ‘ e < 1,000 9,389 -180.51 7.000 3.92 13,000 315,000
umannnnun VELOCITIES AND ACCELERATIONS AT GEOHETRIC CENTERS OF SEGHMENTS AT TIHE = 12.000 SECONDS mumwwsums
VELOCITY({FT/SEC) ACCELERATION(FT/SECKN2) , . L o
SEGHENT NoO. X Y Z  RESULTANT Y z  reswrant CAL . A0, )2 77.08-bxy —boo52
1 0.6 - -1.16 518  5.38 =9.31 -15.90  86.39  49.91 0 /-
2 -0.52 ‘-0.87 2.03 2.27 , =7.00 -11.86 12.68  18.72 o -
3 -0.36  ~0.60 1.84 1.61 -3.92  -8.16 5.99  11.26 ( C.92.loaD onv /D"d"-S"
8 -0.28  -0.39 1.23 1.31 -3.25  -5.26 3.47 7.09 .
s ~<0.18  <0.22 1.19 1.17 -1.85  -2.95 2.31 8.17 .
. ¢ 0,08  -0.07 1.0  1.10 <0.60  -0.95  1.82  2.14 Poo 2 dowrcoraor < ) -
o~ .
wuunuwunnw VELOCITIES AND ACCELERATIONS NORMAL TO SEGHENT AT TIME = 12.000 SECONDS wwmmauwxs 'Q\ -
NORHAL VELOCITY(FT/SEC) NORMAL: ACCELERATION(FT/SECww2) C oy N
SEGMENT MO, X Y Z  RESULTANT X Y Z  RESULTANT . ™ .
1 -0.69  -1.16 0.0 1.36 «9.31 -15.90 0.0 16.33 - Q
2 -0.52  ~0.87 0.0°" 1.01 -7.00 -11.86 0.0 13.77 t
3 -0.36  ~0.60 0.0 0.70 -q.92  -8.16 0.0 9.53 NG
5 ~0.28  <0.39 0.0 0.46 -3.25 -5.26 _ -0.0 6.18 -
s ~0.18  -0,22 0.0 0.26 -1.85  -2.95 0.0 3.58 v
¢ , ~0,08  <0.07 0.0  0.08 -0.60  ~0.95 0.0 1.12 § @

: T v -
mrtenuin  DRAGS AT TIHE = 12,000 SECONDS samuwunnn \\ ¥
R L vnocm' DRAG (LBF) ACCELERATION DRAG (LBF) TOTAL DRAG (LBF) o Yo

—_ ltp.ga,; x Z  RESULTANT X Y Z  RESULTANT X Y Z  RESWTANT %
S PO S S
. I';-ri".ﬂz;ii’ 1. o588  -8.20 0.0 ’.54 280,72 -811.27 0.0  §76.5% 25,60 -819.47 0.0  n86.08 ~N
SR N eeae .89 0.0 5.3 -161.11 -306.69 0.0  356.18 -183,684 -311.28 0.0 . 361.52 S o
HUSRVANE S -2.19 0.0 2.56 ~127.31 -211.11 0.0  246.53 ~128.64 -213.30 © 0.0  289.09 'Q
i iyt -0.92 0.0 1.08 ~63.98 -136.09 0.0  159.92 . =8%.53 -137.01 0.0  160.99 S
TN ¥ ~0.29 0.0 0.39 -47.82  <76.19 0.0 89.96 |’ -48.00 -76.40 0.0 90.30 ) )
e «0.03 0.0 0.08 ~18.54 «24,54 0.0 29.0% ~15.56  -24.57 0.0 29.08 -
- t& & 'll-’-- -9.72  -16.21 0.0 16.90 ~696.87 -1165,90 0.0 1358.16, ~706.18 -1162.11 0.0 1377.06
cn u-uc'roas AT TIME = 12,000 SECONDS %88 -
! ‘:""'- 4.'6: ., 1.000 1.000 1.000 1,000 1.000 1.000 1.000 1.000 (\
;" R PR LT
B o By
cEE ey .
l‘ﬁ:“, . . - ] . " ig . 'b
. - . n i . M .

et m v

v mm e
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<%
BEEN APPROXIHATED BY A RECTANGLE TANGENT TO THE HALI‘. Bvoq.

IZE IS 20.250 . 20.250  25.000  TIHEs  13.00 ~
BUBBLE  DOHNCOHMER  SOURCE SOURCE sooT RADIAL ANGULAR AXIAL DRAHING .
INDEX INEX - RADIUS  STRENGTH LOCATION  LOCATION  LOCATION ANGLE s
1 1o i 1 000 -6.203 -173.27 7.000 3.182 13.000 0.0 - ~
2 2 1.000 5.713 325.11 . 7.000 2.356 13.000 85.000
3 3 1.000 5.718 325.11 7.000 1.51 13.000 90.000 )
. . 1.000 5.719 325.11 7.000 0.785 13.000 135.000
5 5 1.000 5.718 325.11 7.000 0.0 13.000 160.000 ~
P ¢ 1.000 -6.243 <173.27 7.000 5.498 13.000 225.000
7 7 1.000 _ -6.243 -173.27 7.000 5.12 13.000 270.000
. ° 1.000 -6.243 -173.27 7.000 3.921 13.000 315.000
r\
wannnunun VELOCITIES ANO ACCELERATIONS AT GEOHETRIC CENTERS OF SEGHENTS AT TIHE x 13,000 SECONDS mumwnnwus )
VELOCITY(FT/SEC) ACCELERATION{ FT/SECKu2) . p
SEGHENT NO. X Y Z  RESULTANT - X Y z reswrar  CAL. MO. ]2)77.08~PxX~bv0l 2
1 0.3z -0.53  1.56  1.68 -13.88  -22.53  108.00 107.26 (
2 «0.28 ‘-0.81  0.42  0.63 <10.06 <16.85 41.66  86.05 . ~j)
3 <0.17  -0.26 0.19 0.38 <7.05 -11.61  30.10  33.02 C.0. Load o /)"dp—”‘ f
8 -0.11 -0.18  0.10  0.28 «8.65  -1.89  25.96  27.42
s «e0,06  =0.10  0.06  0.13 . -2.65  <8.19  24.09  24.60
¢ <0.02  -0.03  0.05  0.06 <0.86  -1.35  23.33  23.39 POO 0 do W om0 ¢ D .

wumunnnn  VELOCITIES AND ACCELERATIONS NORHAL TO SEGHENT AT TIHE = 13.000 SECONDS snmnsmunn

SECHENT MHO. X

't
e
D

s ! U'E.;.a.' 'e-:,.oolz

. ' o .;'“hl‘.’jcdo.OQ

s o Ivi i'su;'f.O'oo

- Toﬁgh‘ﬁfr?i -2.08

e
LR

Y Zz RESULTANT
-0.5% 0.0 0.43
-0.41 0.0 0.97
-0.28 0.0 0,33
-0.18 0.0 0.21
-o.lo 0.0 0.12
.=0.03 0.0 0.08

VELOCITY DRAQG (LOF)

Y b 4 RESULTANT
’1.78 0.0 8.07
-00,’ °o° 1015
«0.87 0.0 0.55
«0.20 0.0 0.23
-000‘ °o° 0.07
.0001 0.0 0001
-3.52 0.0 &.09

HORMAL VELOCITY{FT/SEC)

839 H-FACTDRS AT TIHE = 13,000 SECONDS $8%

‘-. 1.000

1.000 1.000

l1.000

ACCELERATION DRAG (LBF)

x Y Z  RESULTANT X
<337.45 -582.50 0.0 478.25 ~3u8.59
<260.08 -435.67 0.0  507.40 ~260.67
<162.61 ~300.29 0.0  351.35 ~182.69
~120.33 <193.55 0.0 227.91 <120.35

-66.57 =108.31 0.0 1268.19 | -60.61
-22.29 -38.87 0.0 81.39 -22.30
<1001.13 ~1655.19 0.0  1934.48 -1003.21

1.000

HORHAL ACCELERATION(FT/SECwx2)

1.000 1,000 1.000

X Y Z  RESULTANT o
-13.88  -22.53 0.0 28.23
«10.06 -16.85 0.0 19.62
«7.05  <11.61 0.0 13.59
-q.65 <1.49 . 0.0 8.61
«2.65  -4.19 - 0.0 8.96
-0.86  =1.35 0.0 1.60

TOTAL DRAGC (LBF)
A § Z

-584,28 0.0
-436.67 0.0
«300,76 0.0
~193.75 0.0
-108.37 0.0
-34.00 0.0
0.0

~1658.71

azsuyfAnr

680.32
508.55
351.90
228.148
128.248

q91.40

1938.57

~—
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~
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BEEN APPROXIHATED BY A RECTANGLE TANGENT TO THE HAL

E I3

20.250

BUBBLE  DOHNCOIMER °  SOURC
INOEX INDEX
1 320 1,000

NN E e~

oo NOUWUr

RADIUS

1.000
1.000
1.000
1.000
1.000
1.000

20.250
E

25.000
SOURCE

STRENGTH
«10.628

7.488
7.4568
*7.460
’0“68

-10 .62“
-~10.624

1.000 -

.10062q

TIHE=
S00T

-273.248
478.26
876.26
876.26
476.26

-273.24

-273.2%

-273.24

15.00

RADIAL -

LOCATION
7.000
7.000
7.000
7.000
7.000
7.000
7.000
7.000

0oL

LOCAT

ANGULAR

10N

3.182

2.3

56

1.5

0.7

0.0

50“
q.’
3.9

05

98 .
12
27

AXIAL
LOCATION

13.000
13.000
13.000
13.000
13.000
13.000
13.000
13.000

DRAHING
ANGLE
0.0
45.000
90.000
135.000
160.000
225.000
270.000
315.000

mtnmunne VELOCITIES AND ACCELERATIONS AT GEOHETRIC CENTERS OF SEGHENTS AT TIHE = 13.000 SECONDS awmumuux

SEGHENT NO.

1
4
3
™
.4
¢

-00.0
«0.36
-0025
-0017
- °°01°
'0003

VELOCITY(FT/SEC)

Y Z  RESULTANT
\-0.03 1.03 e.07
-0.62 0.30 0.78
-0.42 =-0.01 0.49
-0.27 -0.1% 0.3%
-0.15 -0.19 0.26
-0005 -0.22 = 0.23

ACCELERATION(FT/SECun2)

-20.18
~15.12
«10.60
-6.99
"3-9’
"1.30

Y

-33090
-£5.35
‘170“7
«11.26
'6030
-2.03

4

150.71
59.10
q2.02
35.88
33.10
31.97

RESULTANT

155.79
66.06
96.73
38.25
33.93
32.06

C C.

O-ELOAd

'09»

Paoo d!w}%cop,,ey-s. )

.ﬂllﬂﬂﬂﬂll VELOCITIES AND ACCELERATIONS NORHAL TO SEGHEHT AT TIHE =  1G,000 SECONDS smmmmmns

SEQHENT HO._

Il N~?ACTOR8 AT TIHE =

1.000

HORHAL VELOCITY(FT/SEC)

Y

-0003
-0.62
0,82
«0.27
-0015
-0,05

Z

RESULTANT

0.96 -
0.71
0.489
0.32
0.18
. 0006

VELOCITY DRAG (LBF)

4

-3.11
-2.28
.1009
«0.4a5
~0.14%
-0001

-600’

Z

.

000000
.
o [-N-N-N-X-X-J

RESULTANT

.75
2.85
1.27
0.53
0.17
0.02

.39

15,000 SECONDS st
1.000 1.

NORHAL ACCELERATION(FT/SECk2) .
_ RESULTANT !

X

T -20,18
-15.12
-10.60

-6.99
"3.9’
-1.30

3 AT TIHE = 13.000 SECONDS wwuwwunm

Y
~33.90
-25.35
-17.47
«11.26

«6.30
-2.03

Z

39.45
29.51
20.43
13.26
7.86
2.4

ACCELERATION DRAG- (LBF)

X

-521.90
-390.84
-274.19
-160.008
-103,06

~33.52

-15048,41

1.000 1.000 1.000

Y

-876.62
-455.47
-851.72
-291.17
=162.9%

-52.46

~24%0.38

1.000

4

-

1.000

LIGHFOHLLY

RESULTANT | X
1020.22 -525.29
763.16 -392.20
520.80 |° -274.e5
342,77 ~161.16
192.80 | , -103.15
62.25 -33.52
£909.63 | -1509.17

TOTAL DRAG (LBF)
Y Z

~880.73 0.0
~457.75 0.0
-452.81 0.0
-291.62 0.0
-163.08 0.0
-52.48 0.0
0

-2498.487 0.

RESULTANT

1024.97
765.061
529.49
343.31
192.97

62.27

2919.01

7
Q=091 99X = (204N -32-44/2/

CAL. Mo 1217708~ Px ~do0
“P,otth'“\-o

e amie o

RS s v e s fF e Esm el







" - £ 1s 20.250 20.250 25.000 TIHEs 15,00
BUBBLE OOHNCOHER SOURCE SOURCE spor RADIAL -
INDEX INOEX RADIUS STRENGTH LOCATION
. 1 e 1,000 «1.613 «~103.24 7.000
2 L 1.000 8,744 123.65 7.000
. 3 1.000 8,788 123.68 7.000
§ q - 1.000 4,788 123.65 7,000
.4 ] 1.000 §.748 123.65 7.000
‘ ‘ 1.000 .1¢‘13 -IOS.ZQ 7.000
? 7 1.000 -l,613 «103.2% 7.000
8 ] 1,000 «1.613 «103.24 7.000

¥l . o, . :
ot g BEEN APPROXIHATED BY A RECTANGLE TANGENT TO THE HALL

-
e
H

2N
L 2

ANGULAR AXIAL
LOCATION LOCATION
3.182 13.000
2.35¢6 13.000
1.571 13.000
0.785 13.000
0.0 13.000
5.498 13.000
4.7112 13.000

3.927 13.000 .

DRAHING

ANGLE
0.0
45.000
90.000
135.000
180.000

' £25,000

270,000
315.000

sttt VELOCITIES AND ACCELERATIONS AT GEOHETRIC CENTERS OF SEGHENTS AT TIHE = - 15,000 SECONDS wwmwmnnlonn

SEGHENT NO. X

.0.17
-0013
-0009
-0.08
" =0.,03
.0001

[ XU R - R N, ¥

VELOCITY(FT/SEC)
Y Z

\-0.!9 1.59 1.43
-0.21 0.70 0.74
~0.15 0.5% 0.56
-0.10 0.48 0.49
-0,05 0.45 0.46

«0.02 0.499 0.45°

RESULTANT

ACCELERATION(FT/SECun2)

X

«4.07
-4.56
-3.20
02011
-1.20
-003’

Y

.10030
-7069
=5.30
-3.41
«1.91
~-0.682

snnnunnun  VELOCITIES AND ACCELERATIONS HORMAL TO SEGHENT AT TIHE o

SECGHENT NO. X

Ll .
H EY

. ot
.
S
iR
A AL SR
: Wniah: -
" . " L8
it ) kg P
. i35

1 ¢ ie0.01

.
3,
et
I

.
2
2
wat

¥, WELK-FACTORS; AT TIME = 15.000 SECONDS W%

1.000

A
ol -;(; r!-.i‘o +00

HNORHAL VELOCITY(FT/SEC)

Y b 4 RESULTANT
~0.29 0.0 0.33
-0.21 0.0 0.25
-0.15 0.0 0,17
«0.10 0.0 0.11
-0.05 0.0 0.06
-0.02 0.0 0.02

VELOCITY DRAS (LBF)
Y

z RESULTANT
-0.50 0.0 0.56
-0.28 0.0 0.33
-0.13 0.0 0.16
-0.06 0.0 0.07
-0,02 0.0 0.02
=-0.00 0.0 0.00
-0096 0.0 1.15

1.000 1.000 1.000

1.000

Z RESWLTANT

34.40 38.31
12.14 15.08
7.46 9.70
5.74 7.01
4.95 5.44

q.62 4.68

15.000 SECONDS sacherennmnn

HORHAL ACCELERATION(FT/SECwu2)
X

~4.07
-8.58
-3,20
=2.11
«-1.20
-003’

M3 AT TINE ®  15.000 SECONDS wnwsnsnnn
ACCELERATION DRAG (LBF)

«156.99
-117.089
-82.80
-58.62
-31.11
-10.11

-453.52

1.000

Y

«~10.30
«T7.69
-5.30
‘Soul
=1.91
=0.62

Y

~266.37
-198.65
«136.9%
-88.28
-89.41
«15.91

-7155.76

1.000

b 4 RESWLTANT

0 11.9¢6
0 8.94
0 6.19
0 .01
0 2.26
0 0.73

? 4 RESULTANT

309.19
231.1?
160.03
103.61
58.39
18.65

.

.

000000
.

.
Q [-N-N-N-N-N-

o
.

081.448

~157.29
-118.06
-62.03
-58.65

~31.12
© -10.11

-454.11

TOTAL DRAG
¥

-266.84
-199.13
-137.08
~68.33
-49.43
-15.91

-156.78

CAL.Mo. 12177. 05 = Px 40052
CC.0. Load ox ,bpdp.r+cJ)

P00l downcomaor s )

[-X-N-N-N-¥-1

o [-N-N-N- NN

RESULTANT

309.27
231.49
160.19
103.87
58.41
le.8é

862.58

1.000 -
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R T S}

{ {:i«e NORMAL VELOCITY(PT/SEC)
Y z

HORHAL ACC FT/SECwn2)
RESULTANT X ' ¥ 4 RESWLTANT
4 -0.17 ~0.29 0.0 0.33 ~8.07 «10.30 0.0 11.9¢
2 -0,13 -0.21 0.0 0.25 -8.56 -7.49 0.0 8.%4
3 -0.09 -0.15 0.0 0.17 «3.20 «5,30 0.0 4.19
‘ -0.06 -0.10 0.0 0‘11 -:.11 .301‘1 olo q'ol
5 -0.03 ~0.05 0.0 - 0.06 -1.20 -1.91 0.0 2.36
* ‘ .050.1 -0.02 0.0 0.02 >"003, -0.62 °o° 0‘73

wnntntee - DRAGS AT TIHE = 15,000 SECONDS wummumnnn

.+ VELOCITY ORAG (LBF) ACCELERATION DRAG (LBF)

- | SEGHENY MO, - X Y T RESWYANT X Y Z  AESUWTANT
1 -0.30  <0.50 0.0~ o0.58 ~156.99 266,37 0.0  309.19
4 , ~0.17  -0.20 0.0 0.33 ~117.89 <198.85 0.0  231.17
3 -0.08  -0.13 0.0 0.16 <82.80 +136.94 0.0  160.03
5 <0.03  «0.06 0.0 0.07 ~54,62 -88.28 0.0  103.61
5 -0.01  -0.02 0.0 0.02 ~31.11 39,81 0.0 55.39
¢ ; =0.,00  <0.00 0.0 0.00 «10.11 -15.91 0.0 18.85
TOTAL -0.40  ~0.98 0.0 1.13 -353.52 ~755.76 0.0  881.48
SRR H-FACTORS AT TIHE = 15,000 SECONDS #%8
1.000 1,000 1,000 1.0060 1,000 1,000 1.000 1.000
('T/SEC L L SULTANT
nonnab szocxr; L TanT % Ty z Rt
-29.1% 0.0 33.92
-0.77 0.0 0.89 -17.36  -2%.1 6.0 25.37
61 -13.00 -21.79 .
«-0.58 0.0 0. -9.12 «15.02 0.0 17.57
~0.80 0.0 0.4é 6.02 -9.68 . 0.0 11.R0
-0.26 0.0 0.30 ~3.a3 +5.82 ° 0.0 é.81
-0,18 0.0 .17 111 -l.78 0.0 2,07
-0.05 0.0 0.05 ~1. .

AT TIHE = 16.000 SECONDS Matsaeis s

VLLULLILES nnu ALCELLRATIONS HORMAL TO SEGHENT AT TINF "Go SECOHDS uumsuunun
(

TOTAL ORAG (LBF)

X Y Z RESULTANT
-157.29 -266.84 0.0 309.77
~118.06 <~199.13 0.0 231.49

~82.09 <137.08 0.0 160.19 7
~54.65 <08.33 0.0 103.87
~31.12  -49.43 0.0 56.41
~10.11  «15.,91 0.9 16.86
~-454.11 ~756.74 0.0 802.50

: ]
7 TOTAL DRAG (LBF)
X i ) DRAG (LBF) I
o HEY VELOCITY DRAG (LBF) ACCtLERATION T . " o
by Staianr Hs . X Y Z  RESULTANT x ., e
T A 99 -753.39 0.0 871.12 -§51.09 =757, 0.0 o01.28
I N e L 9 0.0 8,16 -aa8, 454.18 «337.38 +~565.67
SRR T I 0.0 64 18 Seanas o o33 -236.38 -309.30 0.0  455.44
Toovglans dh o am o mem ool gn G| Gsle om0
B . v . Sl . * AR 1 0. . - - 280, ' : . p X : X :
i “Z't, EV e 0.0 018 133 zu «140.08 0.0 165.717 | ° -80.72 1:; ig 0.0 65.91
R B o oi02 _26.82 -95.10 0.0 53.52 «26.05 =45, :
R e o . . . 298.17 -2147.08 0.0 2509.61
' - 7.0 0.0 - 8.23 <1293.96 -2140.80 0.0 2501.59 ~1298. )
- YOTAL 1y =7 .
CToR ECONDS ¥B%
vee HoTR ’1A:ozzﬂzz'oo:6 ogoogo 1.000 1,000 1.000 1.000 -1.000
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. .:; ) . :.‘ B
P ‘? HAS BEEN APPROXIMATED BY A RECTANGLE TANGENT TO THE ¥ E POOL .
: SIZE IS  20.250  20.250  25.000 TIHE= 17, ~
woBLE  DOHMCOMHER ~  SOURCE SouRCE soor RADIAL- ANGULAR AXIAL DRAHING . .
INOEX INDEX _ RADIUS SYRENGTH LOCATION LOCATION LOCATION- ANGLE Y
R 1 . 3 #4000 -8.547 ~156.91 7.000 .« 3.142 13.000 0.0 R P A
U | . 2 1.000 3.323 287.56 7.000 2.356 13,000 45,000 /
NS 3 1.000 3.323 287.56 7.000 1.1 13.000 90.000 ,
R 9 . 1.000 3.323 287.56 7.000 0.765 - 13,000 . 135,000 .
L B s 1.000 3.323. 267.56 7.000 0.0 13.000 160,000 . o
: $ ¢ 1.000 -8.547 «156,91 7.000 5.298 13.000 225,000 :
. ) 7 1.000 -8.547 «156,91 7.000 8.2 13.000 270.000 :
; .l [ 1.000 -8.547 -156.91 °  7.000 3.927 13.000 315.000 .
unnnunnun VELOCITIES AND ACCELERATIONS AT GEOHETRIC CENTERS OF SEGHENTS AT TIHE = 17.000 SECONDS wwwmaswns
) -
VELOCITY(FT/SEC) ACCELERATION(FT/SECUN2) . _ —_ .
SEGHENT No. X Y Z  RESULTANT X Y Z  RESULTANT CAL. A/p. J2)77.03 'DX
o U -0.31 .,  «0.53 0.49 0.80 <11.98  -20.09  91.68  94.62 T
2 «0.28  ‘<0.80  ~0.25 0.53 -8.97 -15.03  36.98  40.46 A no b2 ‘ .
-3 -0.17 0,28 0,81 0.53 -6.29 -10.36  26.23  26.90
. «0.11  «0.18  -0.48 0.53 -6.15  -6.68 22,56  23.89 .
.- 8 . 0,06  <~0.10  -0.52 0.53 <2.36  -3.79  20.90 21,36 CC.0. Loa A O Po do s +a_0
It «0.02  <0.03  -0.53 0.53 -0.77  -1.20  20.22  20.27 -
, Pood  do0mtoomer s ) N
wannnnuaw VELOCITIES AND ACCELERATIONS NORMAL TO SEGHENT AT TIME = 17,000 SECONOS wwimwssnw S N S
‘ ) ~
NORMAL VELOCITY(FT/SEC) NORHAL ACCELERATION(FT/SECww2) ) N
, SEGHENT NO. X Y Z  RESULTANT X Y " Z. RESULTANT ! N
¥ e
1 -0.31  -0.58 0.0 0.63 -11.98 -20.09 0.0 23.39 § “:0
2 «0.28  ~0.80 0.0 0.37 -8.97 «15,03 0.0 17.50
3 -0.17  -0.28 0.0 0.32 -8.29 -10.36 0.0 12.12 L,
g «0.11  -0.18 0.0 0.21 -8.18  -6.68 0.0 7.86 v
L -0.06 -0.10 0.0 0.12 -2.36  -3.79: 0.0 8.42 NN
¢ -0.02  «0.03 0.0 0.08 «0.77 , ~1.20 0.0 1.33 : g —
!
5 -
\ \‘ ><
wnnnnnin DRAGS AT TIHE = 17.000 SECONDS wmmmmmmnnn R )
) e [~
: VELOCITY DRAG (LBF) ACCELERATION DRAG (LBF) ‘ YOTAL DRAG (LBF) O N
SEGHENT NO/ ' X Y Z  RESULTANT - X Y Z  .RESULTANT X Y Z  RESWTANT ~
-— &
1 10 <178 0.0 2.05 -309.75 -519.61 0.0  404.93 -310.77 -521.39 0.0 608,98 ° S
2 , =0.57 -0.99 - 0.0 1.14 -231.90 -360.60 0.0 852,50 -232.47 -309.59 0.0  as3.68 ' )
3 -0.28  -0.a7 0.0 0.55 ~162.65 -767.83 0.0 313,35 -162.93 -268.30 0.0  313.90 <
. -0.12  =0.20 0.0 0.23  -107.30 -172.63 0.0  203.26 -107.42 -172.63 0.0  203.a9
5 -0.0%  «0.08 0.0 0.07 ~° <61.18 -96.61 0.0  114.33 -61.18  -96.67 0.0  114.40
6 : -0.00 -0.01 0.0 0.01 -19.88  -31.10 0.0 36.91 ! -19.88 -31.11 0.0 36.92 -
- TOTAL -2.03  -3.49 0.0 4.04 -892.63 -1876.39 0.0 1725.33 -894.66 -1479.68 0.0 1729.37
ZE® H-FACTORS AT TIHE = 17.000 SCCONSS S8%

- 1.000 1.000 1.000 1.000 1,000 1.000 1.000 1.000 ' .
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L
VJS-SOURCEL:198 ‘g
EGION=6G0K, TINE=Z,DRIVES=]

I'4 3 PENa.3MH, INH=CARBON,PAPER=11,6R10, TIHE23IOHIN
/%RUUTE PRINT CH
/uFICHE TITLE1x*12177-PX 60052-2 COFSI SOURCE RUN®
/wFICHE TITLE2=' SOURCE, V.J.SHAH CHOC/3G*
/uFICHE OR1GS:3
/uFICHE COPIES:3
/uFICHE ORIGTOx1 RECORD RETENTION CENTER- 1 ORIG
/wFICHE ORIGTO22 V.J.SHAH, CHOC/36
/wFICHE COPIESTOx3 V.J.SHAH CHOC/36
Z/CALCOHP EXEC CSHPX,LINHMEH:CTLCDS,HODEL=SOURCE,
/¢ TIHE.Xx(2,0),REGION.X=450K
//X.FTO8F001 DD SYSQUT=(R,RFF1)
/X .COMPRINT DD DUYMY,DISPz(NEM,DELETE)
//X.SYSPRINT DD DUMMY,DISP2(NEM,DELETE)
/X . FTO4FO0Y DD SYSOQUT=(R,RFF1)
//X.FT35F001 DD UNIT=DISK,DSN36EC0031.ST307.T0507,
/¢ DISP=SHR
//%X.PLOTTAPE DD SYSOUT:P
//7X.SYSIN DD »
FIXED IBUF,J.I
/ DIHENSION IBUF(2000),PI(5)
TITLE PRESSURE TIHE HISTORY RUN #03 05-07 SEC.
SYSTEH NPOINT=240000 :
INITIAL
INCON SHITCHz0.0
Ax184./7(1.95x2.82)
NOSORT
IFISHITCH.€Q.2.) CALL FINISH -
101 FORMAT(2EL13.5)
T20.00
PHAX=0.
PHINE=O.
200 READ(35,101) TINI,PINI
P=PINI
TEST=T
CALL FGLOAD(CORT,T,P)
102 READ(35,101,EMH0=2104) T,P
201 IF(PHAX.LE.P) PHAX=P .
IF(PHIN.GE.P) PHIN=P
TaT-TINI
IF(T.LE.TEST) €0 TO 102
TESTaT
CALL FGLOAD(CORT,T,.P)
300 CONTINUE
60 TO 102
1058 RERIND 35
TF1xT7+.001 *
TF22T+1.0
CALL FGLOADICO4T,TF1,0.0)
CALL FGLOAD(CO4T,TF2,0.0)
PABS=PHAX
IF(ABS(PHIN).GT.PABSIPABS=ABS(PHIN)
HRITE(6,108)T,P
HRITE(6,100)PHAX,PNIN,PABS
1068 FORHAT(1H],...
* FINAL TIME=',F8.8,' FINAL PRESSURE=',F8.3)
108 FORMAT(1X, *HAX PRESSURE=',F8.8,* HIN PRESSURE=',F8.8,,..
* HAX ABS PRESSURE=*,FB8.4,* HAX LOAD(IBF)=*,F9.2)
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FL 4 CO¥T
PATCO=AFGENICORT,TIHE)
S00T2AxPATCO
3$3=INTGRLL0.,300T)

HETHOD RHS

TIHER FINTIM=3.00,DELT=z.001,PROEL=0.1,0UTDEL=0.002

FINISH TIME=T
RANGE 33,SDOT,PYTCO
PRINT S3,500T,PATCO
TERHINAL
NOSORT
CaLL oUTPUT

IF(SHITCH.EQ.2.)G0 TO 99
IF(SHITCH.EQ.1.)60 TO 998
IF(SHITCH.EQ.0.)60 TO 997
60 TO 1000

999 CALL PLOT(0.,0.,999)
60 TO 1000

997 CALL PLOTS(IBUF,2000)

SHITCHz].
990 CONTINUE
1000 CONTINUE

PAGE XYPLOT,HEIGHT=6.,HIDTH=B.

LABEL CO RUM 803 05-07 SEC.
OUTPUT TIME,S3

OUTPUT TIME,S00T

OUTPUT TIME,PHTCO
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I N CION=TO0K, TINE=Y
/uR NT CH a
/lu. <€ VJS-8SSL0OAD3:198
/uFICHE TITLE1='12177.28-NP(C)-PX-60052-2,005,C0 LOAD ON D.C.*
/wFICHE TITLE2x2'3/28/087,HE=229,V00,L00,V.J.SHAH/CHOC 3G*
/wFICHE ORIGS:=3
/uFICHE COPIES=:3
/wFICHE ORIGTO=RECORD RETENTION CENTER -1 ORG
/wFICHE ORIGTOx2 V.J.SHAH CHOC/3G
/uFICHE COPIESTO=3 V.J.SHAH,CHOC/36G
//7H0T  EXEC  PGH=8SLOAD,REGION=500H,TIHE=S
//STEPLIB DD DSN=HE229.V0O0LO0.LOAD,DISP=SHR
//FTO6F001 DD SYSOUT=(R,RFF1),D0CB=PRINT1
//FT10F001L DD
C.0. LOAD ON DOMNCOHERS PX-60052-2, RUM 03,05-07 SEC.
18.167 &5.5 176¢. 20l.
1 1.452 2.2 0.0 1.94
é 18.0 38.5 190.0 18.0 34.5 201. .0
/n :
//FTI0F001 0D w

8 1.0 345 18.0 3
1.0 39.5 9.0
1.0 39.5 18.0
1.0 39.5 27.0
1.0 34.5 9.0
1.0 34.5 27.0
1.0 29.5 8.5
1.0 29.5 2.5
1.0 29.5 0.5
/n

//FTO0F0O0L DD »
YES

L3

39.8 34.5 29.5 23.5 19.5

0.0 0.0 1.0 8.5 3.5

9.0 9.0 18.0 18.0 18.0
00000101011100111000001201010011101010100000000000000100000000000000000
00000001000000001112000000111200000000000000000000000000090606000000000
1 169.

206.00
204.00
206.00
-75.00
«75.00
-750 00
-75.00
~75.00
-73.00
-15.00
-75.00
-751 00
-150 00
~75.00
206.00
206.00
206.00
'206.00
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. [OPTIONAL TASK CODE PAGE_El
/12177.2F NP Pr-tofto-o

ATTACHNHENT

=

ComMpPmaRISON OF

PRESSURE REsSPONSE SPecTRA

FoR MuLtipee TiMe SEGMGRT.
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. i AMPLIFIED RESPON.. SPECTRUM
\50 AUGUST 19, 1966
|l * uns YPECADS fum
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Run 3
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A
' {‘tﬁ. Figure A-1 Pressure Response Spectra for the BCP Time History Selected
ke TR for 4TCO Run 3, 5 to 7 Seconds.
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Fiqure A-8 Pressure Resnonse Spectra for the BCP Time History Selected
for 4TCO Run 4, 6 to 8 Seconds.
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s Figure A-12 Pressure Response Spectra for the BCP Time History Selected
o for 4TCO Run 10, 26 to 30 Seconds.
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Figure A-16 Pressure Response Spectra for the BCR Time History Selected
for 47C0 Run 15, 29 to 48 Seconds.
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ATTACHMINT- F

Feb. 12, 1987

To ¢ M. 6urka / T. L. Wang (Stone and Webster)

‘From ¢ /S. Mintz (General Electric Co.)

Subject ! Transmittal of 4TCO Raw Data Tapes for NMP2
CO Load Definition

>

The enclosed tapes contain the raw 4TCO pressure data for
the 4TC0O runs identified in the NMPF2 CO load definition.
For each of these runs pressure data begins at 0. seconds.
and end well beyond the end times defined for the load
definition time periods. Additional tapes would be required
to send the total recorded data for these runs. To

expedite transmittal these were not included, however if
necessary these can be provided upon request.

The CO load definition for NMP2 has been redefined,
elinminating Run 21 which included chugging pressure data.
Additionally the load definition time periods with
associated pool temperatures higher than 130 F have been
identified. Table 1 contains the NMP2 CO load definition
time periods. The time periods contained in the transmitted
raw data tapes are given in Table 2.

The CO data is written in 9-track, 1600 BPI EECDIC format.
there are S tapes, the contents and attributes are given in
Table 3. There are two end of file marks (EOF) at the end
of each file. Each data record has a format of 2E15.7. The
first word is time, the second word pressure. Each data
record occurs at .001 second intervals.

Contentss;

Table 1 : NMP2 CO Load Definition Time Periods
Table. 2 ? Time periods in tranmitted tapes
Table 3 ¢ Contents of ERCDIC tapes

First 0.05 seconds of data for each run on file

Five tapes with A4TCO data

o

S. Mintz
Plant Analvsis Services (GE)
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TAELE 1

- H
Bounding Time Periods
For NMP-2 CO Load

N RUN TIME PERIODS (SEC)
03 . 05-07, 12-15, 16-18
04 | 06-08, 10-12
05 19-21
« 07 12-16, 18-21% )
og* ‘ 05-07 *
09 ‘ . . 10-13
m * 10 20-22, 26-30
. vy 12 17-21
14 , 25-35
1S : 25-27, 29-48
22 _ 11-13
23 05-07
24% : . o6-10 ¥
27 12-18
28 _ ‘ 12-14
»* &poo) > 130°F

onec sccond addiecwnal cdda ca ofver
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o
H

07

08

Q9

10

12

14

/:2/"'77.;1 ¢ -NP ()= Px-belbo=-0

TABLE 2

Transmitted Time Periods for NMP-2 CO Load

TIME PERIOD (SEC)

0-33

0-40

0-60Q







/2177 2% = NP(c)-Px-bolbv -0

REEL

_ 47190 "

02200

41602

E
2
L2
<
2

28624

CONTENTS OF ERCDIC TAPES

FILE

- PN - Gl R » 1N -

HWN

HUHUN-

TABLE 3

RUNS

bl

Vo

10
14
14

15
iS5

22

23
24
27

28

TIMES
(SEC)

0-30
0-33
0-33

0-40
0-32
0-33

0-33
Q-33
0-20
20-40

0-30
J0-60
0-33

0=-32
0-33

0-=-33

0-33






T Ol

Eor

02-

FiLe

FILE

RECORDING MEDIUM

x'r'\

v b
.

LABELS

DENSITY, BPI

CHARACTER SET

LOGICAL RECORD LENGTH, BYTES
BLOCK SI1ZE, BYTES

NUMBER OF L.OGICAL RECORDS
NUMBER OF BLOCKS

EOF

FILE

RECORDING MEDIUM

LABELS

DENSITY, BPI
CHARACTER SET

LOGICAL RECORD LENOTH,
BLLOCK SIZE,
NUMBER OF 1L.OGICAL RECORDS
NUMBER OF BLOCKS

EOF

EQF

913.035

RECOh. ..4«0 MEDIUM
LABELS
DENSITY, BPFI
CHARACTER SET .
LOGICAL RECORD LENGTH, BYTES
BLOCK 8IZ2E,
NUMBER OF LOGICAL RFCUROS
NUMBER OF BLOCKS

Moo
SUMMARY OF CONTENTS FOR VOI-© 90

1 \ ‘o LUME

9-TRACK CUNTENT
NONE
1600
gBCDIC
80
1600
29876
1494

2 INPUT VOLUME
9-TRACK CONTENT

NONE
1600
EBCDIC
80
1600
32864
1644

3 INPUT VOLUME
9-TRACK CONTENT

NONE
1600
EBCDIC
80
1600
32864
1644

TABLE 3

VSN 40204
47C0 RUN 03 0-30 SEC

VSN 38041
4TCO RUN 04 0-33 SEC

VSN 38971
4TCO RUN 0% 0-33 SEC

»
”\.
-
b 4

0-0°7/99-xd -O) dN -3¢-LeiTy

o

vj

memmam—



*

‘a

ko

FL AN



"™

" £
1937 01 O; 15,8068

Fl.

RECONDING MEDIUM
LABELS

DENSITY, BPI .
CHARACTER SET

LOGICAL RECORD LENOTH, BYTES
BLOCK S{ZE, BYTES

NWBER OF LOOGICAL RECORDS
NUWMBER OF BLOCKS

ECF

FiLE

RECORDING MEDIUM

LABELS

DENSITY, BPI

CHARACTER SET

LOGICAL RECORD LENGTH, BYTES
BLOCK 81Z2E, BYTES

KRUMBER OF LOGICAL RECORDS
NUMBER OF BLOCKS

ECF .

FILE
RECORDING MEDIUM

LARELS o

DENSITY, BPI . | '
CHARACTER SET ' 1t .
LOGICAL RECORD LENGTH, BWES
BILOCK S1ZE, BYTES

NUIBER OF LOGICAL RECORDS

. +NUMBER OF BLOCKS '

a,"‘("u.. .. El'u

tr. ]

SUMMARY OF CONTENTS FOR Vr 200

1 1. UT VOLUME
9~TRACK CONTENT

*NONE
1600
EBCDIC
80
1600
39833
1992

2 INPUT VOLUME

9-TRACK CONTENT
NONE
1600
EBCDIC
80
1600
31808
1594

3 INPUT VOLUME
9-TRACK CONTENT

NONE
1600
EBCDIC
80
1600
32833
1642

TABLE 3

VSN 36183
47C0 RUN 07 0-40 SEC

VSN 47049
4TCO RUN 08 0-32 SEC

VSN 48940
4TCO RUN 09 0-33 SEC

—.\.' ) .
e

=09/0F7 - XS -CY)dNv-yeLLiz/

Q-0

!

-

e

bR @ s e wow Y

At .- - o s

.ivas s




5

3




o
16.799

54197 01

FiLc

RECORDIMO MEDIUM
LABELS

DENSITY, BPI '

CHAPACTSER SET

LOG!CAl. RECRD LEMGTY, BYTES
BLOCH. SIZE, BfTES

NUMBER oF LCG1ICAI. RECORDS
NUBER CF B OCKS

EOF

FILE

RECORDING HMEDI UM

LABELS

OQENSITY, BP]

CHARACTER SET

LOGICAL RECORN LENGTH, BYTES
BLOCK. SIZE, BYTES

NWIBER OF LOGICAL. RECORDS
NIMBER OF BLJICKS

ECF

FILE

RECORDIN3G MEDIUM
LABELS ..
DENSITY, BPI V.
CHARPCYER SET o
LORICAL RECORL) LENGTH, BYTES
BLOCK S12E, BYTES

NUMBER OF LODICAL RECORDS

'NUHRER : OF, BLOCKS

3y

SUWMARY OF CONTENTS FOR \

1
9-TRACK
NONE
1600
EBCDIC
80

1800
398393
1992

2
9-TRACK
NONE
1600
EBCDIC
80

1600
32664
1644

3

9-TRACK -

NONE
1600
EBCDIC
80
1800
19918
886

4
9-TRACK
NOME
1600
EBCDIC
80

1600
19917
896

g
aIGOZ

IRPUT VOLUME
CUNTENT

INPUT VOLIRME
CONTENT

INPUT VOI.UME
CONTENT

INPUT VOLUME
CONTENT

TABLE 3 -

VSN
4TCC

VSN
4TCo

VSN
4TCOo

VSN
47CO

GE

39183
RUN 10 0-33 SEC

368603
RUN 12 0-33 SEC

33586
RUN 14 0-2p SEC

42408
RUMN 14 20-40 SEC

0=09(07 - *d - (3) JN-3TLL 18]

LA

[R——

at. T







)

! a7 16.879 SUMMARY OF CONTENTS FOR \

B4077 OV
Flea 1
RECORDING MEDIUM 9-TRACK
LABELS NONE
DENSITY, BP! . 1600
CHARACTER SET EBCOIC
LOGICAL. RECORD 1.ENGTH, BYTES 80
BLOCK 81ZE, BYTES 1600
NUMBER OF LOGICAL RECORDS 20876
NUMBER OF BLOCKS 1494
gor
FILE 2
RECORDING MEDIUM 9-TRACK
LABELS NONE
DENSITY, BP} . 1600
CHARACTER SET EBCDIC
. LOGICAL RECORD LENGTH, BYTES 80
BLOCK 8I1ZE, BYTES 1600
NUMBER OF LOGICAL RECORDS 29676
NUMBER OF BLOCKS 1494
gor
FILE 3
RECORDING MEDIUM 9-TRACK
LABELS NONE
DENSITY, BPI 1| . 1600
_CHARACTER SET l U . EBCDIC
LosicaL Recoro lLemstH, svres 80
BLOCK SI1ZE, BYVES 1600
NUMEER OF LGGICAL RECORDS 32864
NUMBER OF BLOCKS - 1644

gor

—

INPUT VOLUME VSN 14919

CONTENT 47CO RUN 18 0-30 SEC

INPUT VOI.UME VSN 20233

CONTENT 4TCO RUN 18 30-60 SEC .
‘ . ‘

INPUT VOLUME VSN 34901

CONTENT 47CO RUM 22 0-33 SEC

0-09709 -xd -OXAN-3TLLiZ/

A4

y ; TABLE 3 o o,
43303 AGE ) |

Ay e w mamy =




ty

w




84327 Of

@

Flv

RECORDING MEDIUM

LABELS

DENSITY, BP{ '
CHARACTER SET

LOGICAL RECORD LENGTH, BYTES
BLOCK SI1ZE, BYTES

NUMBER OF LOGICAL RECORDS
NUMBER OF BLOCKS

gor

FiLE

RECORDING MEDIUM

LABELS

DENSITY, BPI

CHARACTER SET

LOGICAL RECORD LENGTH, BYTES
BLOCK SIZE, BYTES

NUMGER OF LOGICAL RECORDS
NUMBER OF BLOCKS

EoF

FILE

RECORDING MEDIUM

LABELS

OENSITY, BPI 0
CHARACTER SET i

LOGICAL RECORD 'LENGTH, BYTES
BLOCK SIZE, BYTES

NUMBER OF 1.001CAL RECORDS
NUMBER OF BLOCKS

Eor .
FILE
RECORDING MEDIUH
LABELS

DENSITY, BPFI

CHARACTER SET

LOGICAL RECORD LENGTH, BYTES
BLOCK 8IZE, BYTES

NUMBER OF LOGICAL. RECORDS
NUMBER OF BLOCKS

EOF

"EoF

LN

SUMMARY OF CONTENTS FOR V

1
9-TRACK
NONE
1600
EBCDIC
80
1600
31868 .
1894

2
9-TRACK
NONE
1600
EBCOIC
80

1600
32064
1644

3
9-TRACK
NONE
1600
EBCDIC -
8o

1600
32864
1644

4
9-TRACK
NONE
1600
EBCNDIC
8o

1600
32884
1644

629324

INPUT VOLUME
CONTENT

INPUT VOLUME
CONTENT

INPUT VOLUME
CONTENT

INPUT VOLUME
CONTENT °

TABLE 3

VSN
47Co

VSN
4TCO

VSN
47CO

VSN
47Cco

osng2
RUN 23 0-32 SEC

42736
RUN 24 0-33 SEC

47890
RUN 27 0-33‘8Ec

03172
RUN 28 0-33 SEC

9/CF -Xd -0)) IN 3T LLIE]

-
A4

0 -~



\ 9]

u’
w4

w.wm.

IR



aT o1 02
O RUN 03 ¢

. 1123000E-02
. 2123023E-02
.3128012E-02
.4124999£-02
.B123016E-02
.6125003E-02
. 73123020E-02
. 812%007E-02
«9128024E-02
.1012501E-01
«1112B03E-01
» 1212802E-01
+ 1312500E~-01
. 1412802E-01
. 1812B01E-01
. 1812802E-01
<1712501E-01
+ 1812303E-01
. 1912%01E-01
»2012300E-01
. 2112802€E-01
«2212801E-01
.2312502E-01%
. 2412501€E-01
+2012803E-01
.2612301E~-01
+271230G0E~-01
.2812%02E-01
.2912800E-01
.3012302E-01
.3125000E~01
. 3223N002E-01
«3323000E-01
. 3423002E-01
«3928001E-01
.362B003E~-01
+3723001E-01
«3825000E-01
.3925002E~01
.4023000E-01
.4125002E-01
+4228001E-01
. 4325002E-01
,4423001E-01
. AB28000E-01
', 4628002E-01
. 4728000E-01
., 4828002E-01
. A82B001E-01
+8020002E-01
. B8128001E-01
. 52285003E~-01
» 8328001E~-01
. 8423000E-01
1, 8328002E-01

13.038
SEC

0.1103985E
0.1103985€
0.1074147€
0.1089066E
0.1074147E
0.1059220E
0.1074147E
0.1029391E
0.1074147E
0.1074147E
0.1044310E
0.1074147E
0.1074147E
0. 1089226E
0. 1089086E
0. 1089228E
0.1089006E
0.1103968E
0.1103983E
0.1103983E
0. 1089066E
0.1089228E
0.1089066E
0.1044310E
0.1074147€
0.1074147E
0.1039228E
0. 10890GGE
0.1039228E
0.1039228E
0.1074147€
0.1044310E
0.1059228E
0.1089066E
0. 10890G6E
0.1103985E
0.10A906G6E
0. 1089066E
0.1118903E
0.1103983E
0.1089066E
0.1059226E
0.9995536E
0.9697162€
0,9398788E
0.9249601E
0.9697162E
0.9846349E
0.1029391E
0.1089066E
0.1116903€
0.1118903E
0.1148741E
0.1074147€
0.1074147€
0.1029391E

VOLUME 47190 FILE

4

47CO RUN 0

Q-039,09 -Xd ~O)dN-3TLLie]

a/d

ar wm
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8T 01 0"

13.038

O RUN 04 . .3 SEC

. .
. 1000017E-02
. 2000004E-02
.30N0021E~-02
.4A000008E-02
+499999%E-02
«.86000012E-02
.6999999E-02
.8000016E-02
. 9000003E-02
» 1000002E-01
» 1100001E-O1?
» 1199999E-01
» 1300001E-O)
» 1400000E-01
+ 1800002E-01
» 1600000E-01
. 1700002€E-01
» 1800001E-01
» 1889999E-01
» 2000001 E-01
»2100000E-01
» 2200001E-01
»2300000E-01
1 2400002E-0)
» 2800001E-0}
» 2009999E-01
» 2700001E-01
» 2600000E-01
»2912301E-01
»3012302E-01
»3112801E-01
»3212300E-01
»3312801E-01
»3412500E-01
. 3812%02E-01
»3612500E-01
» 3712302E-01
»3812801E-01
»3912800E-01
,4012301E-01
»4112500E-01
,4212802€-01
»4312500E-01
»4412302E-01
»48312301E-01
+48124998E-01
.4712%501E-01
.,4812300E~01
.4912302E-01
.8012300E-01
.B112502E-01
.8212801E-01
.B312499E-01
.B412301E-01
.8312500E-01

-~0.4923178¢E
~0.8072382€
-0.05221349E
~0.4923173E
=0.4773987E
~0.4773987E
-0,.8221549E
~0.8072362E
~0.4923178E
-0.8072362E
-0,8072362E
~0,4773987E
=0.98221519E
-0.492317%E
~-0.8072362E
=0.8072302E
-0.4773987E
~0.4773987E
-0.4773987E
=0.4773987E
=0.4923173E
=0,4923173E
=0.3072382E
=0,3221549E
-0.8221849E
-0.8221849E
~-0.0221840E
~0.82218B49E
-0.8072362E
=0.4923173E

'=0.492317%€

-0,4923173E
-0.4923173%E
~0.492317%E

-=0,8072362E

-0.8072362E

-0.8072362E -

=0,.3072362€E
=0,4773987E
=0,.4773987E
~0.4773987E
~0.47739087E
«0.4773987E
=«0,8072362E
=0,3221849E
~0.8072362E
«0.8072362E
-0.8072362E
=-0.3072362E
~0.492317%E
=0.4773987E
~0.4923173E
=0.4923173E
~0.4773987E
-0.4773987E
~0.4773987E

VOLUME 47190 FILE 2

4T7CO RUN

0-09/09 -Xd -(1)JN-3T LLIT/
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8T 01 o:"”«vfe 10.038
0 RUN 08 0 o

,
. 1000002E-02
., 2000000E~02
. 3000002E-02
, 4000001 E-02
. BO00003E-02
. 6000001E-02
. 7000003E-02
. 8000001E-02
. 9000003E-02
. 1000000E -01
. 1100000E-01
. 1200000E-01
. 1300000E ~01
. 1400000E~01
. 1800000E~01
. 1600000E-01
. 1700000E-01

0.1342084E
0.1342684E
0.132776%€
0.1327763E
0. 1312847E
0.13120847E
0. 1297928E
0. 12830038E
0.13120847E
0.1312847E
0, 1342684E
0. 13426084E
0, 1342664E
0,1342884E
0. 1387603E
0. 13%7603E
0.1342684E
0.1312847E

, 1800000E-01 O, 1342884E
., $900000E-01 O, 1312847E
. 20000N0E-01 O, 1342684E
+.2100000E-01 0. 1342684E
«2200000E-01 0.1312847E
«2300000E-01 O.1297928E
«2400000E-01 0. 1297928E
.2500000E-01 O. 1283009E
+2600000E-C1 0.1312847E
«2700000E-01 0.1312847E
.2812300E-01 0.1342684E
+2912500E-01 0.1357603E
.3012%00E~-O01 ©O.1342684E
.3112500E-01 O0.1342684E
.3212%00E-01 0. 1342684E
+3312500E-01 O, 1342684E
.3412800E-01 .0, 1342684E
+35120%00E-01 O, 1342684E
.3612500E-01 O, 1312847E
+3712500E-01 0.13277635E
.3812500E-01 O, 1312847E
+3912800E-01 0. 1327763E
.4012900E-01 O, 1342684E
.4112800E~-01 0., 132776BE
,4212800E-01 O, 1342664E
. 4312300E-01 0. 1342684E
,4412600E-01 0.1297928E
., 4012B300E-01 O, 13120847E
., 4612800E-01 0, 1283009E
.A712800E-01 O, 126808S0E
.4812600E-01 0.1253172E
+4912800E-01 0, 1268090E
.B8012800E-01 0,1283172€
.B112500E-01 O, 1268090E
.8212500E-01 0. 1283003E
.8312300E-01 0. 1283009E
. 8412300E-01 0. 1268090F
1, 8812300E-01 0. 1283009E

o '.:;‘;-7;.- n.l-'.’Ei,’l‘:-llr.

. "'J}i S .- ,".]{\3;‘!‘::;,
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VOLUME 47190 FILE 3 47CO RUN 0 eEO

Q-09/07 - A -V)JIN-37 2L
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T

83837 01 -
4TCO RUN O. - 4

0.

0.9999273%E-03
0. 1999974E-02
0.3000021E-02
0.399994fE-02
0.499999%E-02
0.8995920E-02
0.0999969E-02
0.8000N10E~-02
0.8999944E-02
0.8999990E-02
0.1099992E-01
0.1199996E-01
0. 1300001E~01
0. 1399994€E-01
0.1429999E~01
0. 1600003E-01
0.1699996E-01
0.1800001£-01
0. 1899093E-~01
0. 1992905E-01
0.2100003E-01
0.2199998Z-01
0.2300000E-01
0.2412432E-01
0.2812303E-01
0.26124983E-01
0.2712300E-01
0.2012493E-0}
0.2912498E-01
0.3012302E-01
0,311249%E-01

0.0212300E~01

‘0[3912492E+0%
20 3412407E-01,

7 15.8386
0 SEC

0.1447115E
0.1447113E
0. 1432196E
0.1432196E
0. 1432196E
0.1447113E
0. 1162034E
0.147€952E
0. 1402034E
0. 1462034E
0.1462034E
0.1475952€
0.1462034E
0.1447115E
0.1462034E
0.1447115E
0.1447119E
0.1462034E
0.1447118E
0. 143%196E
0.1492195E
0.1417276E
0.1432128E
0.143219€€
0.1432195E
0.143219GE
0. 14321'38E
0.144711%€
0. 1462034E
0. 1462034E
0. 1462034%
0.1447115E
0. 1432196€
- 0,i032196E
- O4itA47 1 16E

}.b.ostesoz£7oa$Lgﬁ @321 96E

0812494TL01" y BR2106E

\ {ﬂ7!2499f*0'1 B2186E
lloinst249 ‘\ w ATI1SE
30 091249 \FO5IHA7118E
10, Aosaact KU YU2034E
‘0, o!zh ,ru BRNI4E
{ : 2124 1 fidnaz004€
. 31244 dlﬁ- #76982E
3 N m Ytqiaaz110e
,ﬂUizlo Ql e 92196E
:tlld |l Ytiorasaor
7124088104, ,bu7eoaz
401?50 40!"( 119876803K
0;4.1!4 404- oﬁ%o7zuzaz
sotznoos.d oft 72021E
{811 2409k b0) :ﬁo G7440€%

o BtlZder-OWﬁun ‘14023898
0.8312802C-01 -» 6{1432106€E
0.8423000E-01" §:1447118E
0.5824093E-01 - 0. 14789%2€

o1
o1

‘o1

o1
o1
o1
o1
o1
o1
o1
ot
o1
o1
o1
o1
ot
ol
o1
o1
o1
o1
o1
ot
o1
o1

di- .

o1
01
o1
(13}
o1
o1
o1
o1
ot
o1
01
ot
o1
o1
]
o1
1] ]
o1
o1
ol
o1
ot
o1

VOLUME 02200 FILE

o1 .

01
o1
o1
01

o1

4TCO RUb

8EC

9-09/09 X -V JN -3T LLIT]

€l

«
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a 15,838 VOLWME 02200 FILE 2 4TCO RUN Ov° Gsac

393T 01 0Oz

TCO RUN 08 SEC

0. 0.9697162E
0. 1000017E-02 0.93479753E
0.2000004E-02 0.934797%E
0.3000021E-02 ©,934797%%
0.400000CE-02 0.9697162E
0.B000023E-02 0.9697162E
0.6000012E-02 0,9347973E
0.6999999E-02 0,93547973E
0.8000016E-02 0.9139878RE
0.9000003E-02 0,.93987608E
0.1000002E-01 0.984797SE
0.1100001E-01 0.9347975E
0. 1200002E-01 0.9547973E
0.1300001€E-0) 0.93479753E
0.1400000E-01 0.9846349E
0.13000N2E-01 0.9697162E
0.1612502E-01 0.9347973E
0.1712501E-01 0.98547973F
0.1812%00E-01 ©.2627162E
0.1912801E-01 0.96971&2E
0.2012%00E-01 0.9697162E
0.2112302E-01 0.93547975E
0.2212501E-01 0,9393788E
0.2312502E-01 0.9249601E
0.2412301E-01. 0.2102414E
0.2512300E-01 0.2249601F

0.2G12301E-01
0.2712500E-01
0.2812502E-01
0.2212301E~0)
0.3012%02E-01
0.3112501E-01
0.3212300E-01
0.3312001E-01

0.3412800E-01 °

0.3812802E-0}
0.3812600E-01
0.3712802E-01
0.3812301E-01
0.3912303E-01
0.4012801E-01
0.4112300E-01
0.4212302E-01
0.4312300E-01
0,4412%302E~01
0.4%912%01€E-01)
0.462%002E-01
0.4728000E-01
0.4025002E-01
0.4928001€E-01
0.80209002E~01
0.812%001£-0)
0.3225007E-01
0.832%001E-01
0.842%000E-01
0.032%002E-01

0.954797hE
0.2%47975E
0.2527162E
0.984G240F
0.29.49240%
0.9507162E
0.9897152E
0.93287€8E
0.9847278E
0.9347975E
0.9848340E
0.9993326E
0.9846349E
0. 999353CE
0.9697162E
0.9398796E
0.9398788E
0.9100414E
0.8951227€
0.8802039C
0.89%1227E
0.9249801F
0.9947975E
0.9887162E
©.99958%33E
0.9846359€
0.9697162E
0.939878°E
0.8°02039E
0.8303665E

Q-29/99 -4 -O)IN-3T LLief

b=l






3937 Ot

18.8%6

TCO RUN 09 .3 8EC

o.

0.98999946E~-03
0. 1999997E-02
0.2090¢99E-02
0.4000001E-02
0.4999993CE-02
0.899%297E-02
0.8999999E-02
0.7999494F-02
0.8999998E-02
0,9999098E-02
0.1100000E~-0!
0.1199993E-01
0. 1300000E-01
0. 1400000E-01
0. 1800000E-01
0.16C00N0E-O1
0. 1700000E-01
0. 1800090E-01
0. 1899992E~01
0,2000200E~O1
0.210000NE~01
0.2200000E-01
0.2312300E~-01
0.2412499€-01
0.23512300E-01
0.2612300E-01
0.2712300E-01
0,2812300€E-0)
0.2912500E-01
0.3012300E-01
0.3112492E-01
0,3212300E-01
0,.3312300E-01
0,3412300E~01
0.381249¢E-01
0.3812300E-01
0.3712500E-01
0.3812%00£-01
0.3912300E-01
0.401£300E-01
0.4112%00E~-01
0.4212429E-01
0.4312300E-01
0.4412300E-01
0.4312300E-01
0.4612499E-01
0.4712300E-01
0.4812%00E-01
0.4912%00%-01
0.3012%00E~01
0.5112300C~01
0.8212%00E-01
0.3832%090E-01
0.854249939%£-01
0.8828000E~01

0.7011794E

0.7310168E ,

0.71609¢1E
0.7310160E
0.74%93%5E
0.7310186E
0.7011794E
0.7011794E
0.7160901E
0.7011794€E
0.7011794E
0.7011794€E
0.7210168E
0.7011794E
0.7160981E
0.7310168E
0.6862607E
0.71609R1E
0:7439355E
0.7310168E
0.7011794E
0.7310168E
0.7011794E
0.7011724E
0.7011794€E
0.6882607E
0.6862607E
0.7011794E
0.6602607E
0.6852607E
0.7160981E
0.7160981E
0.7011794E
0.7100981E
0.7310169E
0.74%0245E
0.7459355E
0.7310168E
0.73101S8E
0.7439353E
0.7608313F
0.7459335E
0.7459355€E
0.7011794E
0.6415046%
0.6116671E
0.6116671E
0.6413046E
0.66862507E
0.6713420F
0. 7439353E
0.77%7730E
0.8030104E
0.8354470E
0.8038104E
0.7737730E

VOLIRME 02200 FILE 3

4TCO RUN

8EC

Q=099 ~Xd -N) dN -37£212]



- EF KiRuared v C .



e

54197 O1

°a

0.%993871E-03
0.2000004E-~02
0.33I9%91E-02
0.3899978E-02
0.51249865-02
0,812%003E-02
0.7124990E-02
0.8124977E-02
0.9124994E-02
0.10124985E-00
0, 1112500E-01
0.1212499€E-01
0.1312%00E-M
0,1412499F-01
0.1812498E-01
0.1612498E-01
0.1712488E-01
0.1812G00E~-01
0.191249¢E-01
0.2012497€E-01
0.2112502E~01
0.2212501E-01
0.2312499E-01
0.2412498E-01
0.23512497E-01
0.2GY23501E-01
0.2712500E-01
0.28:2499E-01
0.2912498E~01
0.3012496E-01
0.3112001E-01
0.3212700E-0}
0.3312498E~-00
0.3412497E~01
0:332%5001E-0}
0.36285000E-01
0.3724998£-01
0.3R7°4997E-01
0.392%002E-01
0.4425000E-0)
0.4)124999E-01
0.422499€E~01
0.432389CE-01
0.4478%001E~0)
0,482%000E-01
0.4%24399E-01
0.4724997E-01
0.4225002E-01
0.4%23001E-01
0.302.1999E-01
0.312.4893E-01
0.85224997£-01

-87 16.799 VOLIE 41602 FILE
47CO RUH 10 u-33 SEC

0.9100414E 00
0.98100414E* 00
0.89%1227E 00
0.8.020%2E Q0
0.86%528%2E 00
0.6931227€ 00
0.8931227€ 00
0.86020349E 00
0.8612039E 00
0.86%20%2E 00
0.8G328S2E 00
0,88N2039E 00
0.8653°832€ 00
0.880%93%E 00
0.86020325 00
0.8951227E 00
0.8802039E 00
0.8892029E 00
0.6866268%2E 00
0.8802039E 00
0.8€22039E 00
0.£08>2030E 00
0.89%1227E 00
0.8&N2G39E 00
0.CGR2BGEE 00

0.8202P9E, 00

0. 8%0:W6GEY 00
0.8351170€! 00
0.83%4.478E 00
0,.8€%2B82E 00
0.8802039E 00
0.88102039E 00
0.8682862E 00
0.9249501E 00
0.91N00114E 00
0.86%2E£%2E 00
0.86%2332E 00
0.86%2852E 00
0.86520R52E 00
0. 8802039E 00
0.88N2N39E 00
0.8802039E 00
0.8652332E 00
0.8055104E 00
0.6205291E 00
0.7757730E 00
0.760RS43E GO
0.74%9585E 00
0.7606543E 00
0.760CS43E 00
0.83%4478E 00
0.865206%2E 00
0.9100414E 00

0.50&6001E101-; ' 8.9846343E 00
0,8428000E~01'1"0, 1044310E 0}
0;58249995501599.1ov4u47s o1

*
o

i -

1

47CO RUN

‘E!ilQSEO

éggii

el

AGE

0-99109 -xd OIJIN-3TL2:7/

=

2






84197 01

0,

0.9999871E-03
0, 2000004E-02
0.3128012E-02
0.4124999E-02
0.8125016E-02
0.6123003E-02
0.7124990E-02
0.8128007E-02
0.98124934E-02
0,.1012501E-01
0. 1112800E-01
0. 1212802E-01
0.1312600E~01
0.1412499E-01
0.18512801E-01
0.1612499E-0)
0,1712%01E-01
0.1812800E-01
0.1912501E-01
0.2012500E~01
0.2112499E-01
0.2212301E-01
0.2312499E-01
0.2412301E-01
0,.2312800E-01
0.26125S01E-01
0.27123500€E-01
0.2812499E-01
0.2012501E-01
0.3012499E~-01
0.3112001E-01
0.3212%00E-01
0.332B000E-01

0.3424999E-01 -

0.382%001E-01
0,3628000E-01
0.3726001E-0V

" 0.3825000E-01

0.3923002E-01
0.402B8000E-01
0.4124999E-01
0.4228001E-01
0.4324999E-01
0.44235001E-01
0.4825000E-01
0.4624H002E-01
0,47285000E-01
0.4824999E-01
0.492B8001E~01
0.6024999E-01
0.8123001E-01
0.8223000E-01
0.8325001E-01
0.35423900E-01
0.8524999E-01

7 16.799

ATCO RUN 12 +-33 SEC

0.1118903E
0.1103985K
0.1103905E
0.108906GE
0. 10890G6E
0. 1089066E
0.1103985E
0.1103985E
0.1103985E
0.1133822E
0.1148741E
0.1103988E
0.1103983E
0.1074147E
0.1118903E
0.1118903E
0.1133822E
0.1089066E
0. 1089066E
0.1103965E
0.108906GE
0.1074147E
0.1074147€
0. 10890€6E
0.1089006E
o.tloigaqg
o.110}9836
0.11039858
0.1103985E
0.1074147E
0. 1103985E
0. 108906GE
0.1118903E
0.1118903E
0.1103905E
0. 1089066E
0.1074147E
0.1074147€
0.1074147€
0.1088066E
0.1118903E
0.1118803E
0.1163658E
0.1148741E
0.1163659E
0.1118903E
0.1074147E
0.1089228E
0.1044310E
0.1014472E
0.1014472E
0.1044310E
0.1074147E
0. 10690G6E
0.1103985E
0. 1163639E

VOLUME 41602 FILE 2 4TCO RUN a SEC

0-c2/29 ~Xd —O)dN -3 LL12]

L4



LT
"1 w b




(9T 01 02"
fCO -RUN 14 <

0.2000087E 02
0.2000187E 02
0,2000287E 02
0.2000988E 02
0.2000487E 02
0.2000887E 02
0.200C588E 02
0.2000787E 02
0.2000887E 02
0.2000987E 02
0.2001087E 02
0.2001187E 02
0.2001300E 02
0.2001400E 02
0.2001300E 02
0.2001600E 02
0.2001709E 02
0.2001800E 02
0.2001900E 02
0.2002000E 02
0.2002100E 02
0.2002200€ 02
0.2002300E 02
0.2002400E 02
0.2002300E 02
0.2002600E 02
0.2002700E 02
0.2002800E 02
0.2002900E 02
0.2003000E 02
0.2003100E 02
0.2003200E 02
0. 20033N0E 02
0.20034008 08
0.2003800E 072

690E|02
cieiee

S

.toik

.18.799
J 8EC
0.30N3137E

VOLUME 41602 FILE 4

02

0.2992693E p2

0.2989710E
0.2983742E
0.2909710E
0.2998661E
0.30168%62E
0.3034466E
0,.3033332E
0.3080714EF
0.3106076E
0.93134421€
0.3168730E
0.31940980E
0.3229901E
0.3267198E
0.3210462E
0.3349231E
0.336A643E
0.3364169E
0.3326873E
0.3289738E
0.318G6837E
0.3110881E
0.3033352FE
0,.302103SE
0.3009104€
0.3016%963E
0.30314862€
0.3047893E
0.3062011E
0.3070271E
0.3N74740E
0.30732%4E
. 0:3008779E
0: 8084303E
{0;80B2811€E
i i Q, 3034303E
o POT74746E
,D  J079222K

43065'09P

8097!245

;0\105518

50‘239765

o mm,mw +P137405€

0.2 . imu

0,2 ?ﬂ 1.0
0.20048) S5 )02
‘0.200¢’ ;
o 20050!28502

112802,

0. 200921 o€ ‘0
0.2008312E 02
0.20084126 02
0.2005812E 02
0.2008612E 02

||lt‘

a.ptAeaseE
;3!46356F
i B135913E

'pﬁ‘L0.3'25’7°E

+0.3118D11E
0.3110331E
0.3103092E
0.3082649E
0.30806681E
0.3079222€E
0.30747406KE

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

&

02 '
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02 ’
02
02
02
02

ATCO RUN 1<

SEC

Q-091a7 - X/ O)AN -l

314

« sem






84197 O

4 18.798

4TCO RUN 14 0-20 SEC

0.

0.9999871E-03
0.2000004E-02
0.29899991E-02
0,4000008E-02
0.4999998E-02
0.5989982E-02
0.6989999E-02
0.7999986E-02
0,9000003E-02
0.1012801E-01
0.1112800E-01
0.1212499E-01
0.1312800€-01
0.1412499E-01
0.1812301E-01
0.1612499E-01
0.1712501E-01
0.1812500E-01
0. 1912498E-~01
0,.2012300E-01
0.2112499E-01
0.2212301E-01
0,.2312499E-01
0.2412501E-00
0.2812300E-01
0,2612498E-01
0.27123500£E-01
0,2812499E-01
0.2912%501E-0}
0Q.3012499E-01

; 0,3112801€-0 ..
1:0.3212800E-01

,.0.33124baz-01

0,1969270E 01
0. 1939432E¢01
0.190959%E Ot
0. 1909595E 01
0.1894676E O1
0.1909595E 01
0.1939432€E 01
‘0. 1939432E 01
0.1939432E 01
0.1954351E 01
0.1969270E 01
0.1984189E 01
0.1969270E 01
0.1969270E 01
0.1924514E O1
0. 1984189E 01
0.1969270E 01
0.1939432E O1
0.1939432E Ot
0.1939432E 01
0.1939432E 01
0. 1939432€E 01
0. 1954351E 01
0.1939432E 01
0.1969270E 01
0.1984351E 01
0.1959¢70E 01
0.1969270E 101
0. 19R9270E 01
0.1884189E 01
0.1084189E 01
D(1984169€E 0

-0y Q4|zsoos-ov*;'

‘011969270E 01
89270E O1
184381E 01

nslzaanz-owoh 04069270E O
1.0, oetzuooz-o:u J{9R4614E 01
2712499K50 676€E 01
:.Q& a32601a~obsi 8432E 01
950330126 -o;% 39432E 01
v. 4028 ' is984381E 01

.- 0, 41249995-0:,..' Bjipe9270E

, 9. 4226001£%0), .o.
'43249908¥0h }
o.4azaoolnrnh ﬂ 4
:'0, 482508 1
b §402499 Aqvﬂ
104472 *91”
0.4024999 ~0Y:/
-o;aozaoot Ofﬁ Qy
'o.%oeqooos- hEE
0, 812080015 Hn‘r
0.5226000&+01% 10U
0.8324980F - 011 g\i
0.5428000£-01:, 0.1
o. 5524909§~01u;n,!
R 4
I PR L 2

\
aitle
Sif

1984 160E
91075
04!098

1924814E

'930432E
804676E
694676E
894676E
924814E
924514E
$69270E

o1
o1
ol
o1
o1
o1
o1
01
01
o1
o1
o1
01
o1
01

VOLUME 41602 FILE 3

4TCO RUN

SEC

QGE 220

0-99729 -XJ =) JIV -3¢ 1.L/e]

b/




.4

b




8407T 0t O
ATCO RUN 18
0.

0.1000017E-02
0.2000004E-02
0.3000021E-02
0.4124999E-02
0.8125016E-02
0.8128003E-02
0.7125020E-02
0.8125007E-02
0.9125024E-02
0.1012301E-01
0.1112300E-01
0.1212602€-01
0.1312300E-01
0.1412302E-01
0.1812501E-01
0.1612302E-~01
0.1712501E-01
0.1812503E-01
0.1912501E-01
0.2012500E-01
0.2112502€~-01
0.2212501E-01
0.2312302E-01
0.2412501E-01
0.2512303E-01
0.2612501E-01
0.2712600E-01
0.2812502E-01
0.2912501E-01
0.3012002E-01
0.3112501E-01
0.3212603E-01
0.3312501E-01
0.3425002E-01
0.3525001E-01
0.3625003E-01
0.3725001E-01
'0,3823000E-01

" ©{3928002E-01 .

.0; 4p28000E-01
0]4125002E-01
‘0112250015 -01°;
oﬂa BES002E-01 -

4p5001£-01,
, BOAOE-01
4628002€-01

u' FRBO00E-01;
g b 28002E-01
"Q|%b23001E-01;
o BD2B5002E-01

;81 23001E-01:
q B228003E-01 :

}pOasoote 01

QGEgOBOE oriis

d“ﬂZ
i
‘lu !. . 1;;‘:.

[H \y‘ .l.:

7 16,979

.0 8EC

0.23086994F 01
0.2386894E (01
0.2401912€ 01
0.2401912E 01
0.2461912€E 01
0.2401912€ 01
0,2386994E 01
0.2386394E 01
0.2372073E 01
0.2385994E Ol
0.2357166E 01
0.233715CE 0}
0.23R6994E 01
0.2342230E 01
0.2342238E 01
0.2327319E 0O
0.23B8G994E O1
0.2342236E OV
0.228G6994E 01
0.2386994E 01
0.2401912E Ot
0.2386994E 01
0.2386994E 01
0.2372073E O1
0.2342238E O1
0.2387)865 Ot
o.aaazkaat;ot
0.2342%30E ,01
0.23571806E O}
0.2386994E O1
0.2337180E Of
0.2986994E O1
0.2386994E O1
0.2372073E O1
0.2386994E O1
0.2386994E 01
0.2386994E O1
0.2401912E O1
0.2416831E -01
0.2086994E 01
uo{asesegae o1
;04 £986994E 01

4 0309945 o1

6994E O1

3 238E 01
. 461E OV
; g, Y644 01
A 7807€ 0}

q 2863E 01
Ry q D12400E 01
; ;3P869I4E 01

~l

VOLUME 43303 FILE

1

0-09709 -xd -0)dN -3 LLizy

or -



,.
=
Y z
Py
T

- £

-

ouf

.

. ,
o
-5

6§

wr




F2

o
]
Q
~0
=~
Q
~o
\
R
Q.
|}
N
v,
v
|\
2
[}
s
81
~
~
Cs
™~

1 NNY 0310 2 3714 goeer 3WNTIoA

0

‘s

IZpLE062°'0 20
3042426270 - 20
3199966210 : 20
J929r00C!D .20
aca1000g 0y, mo
39295008, " “
Je6cot2od’
3coers anc
3gescl .o..uo
36562991¢10 :uo
3cosealyto 2o
3260£01 &...uo
321900810}
3nse2263E0 - ,No
3926298810 ‘20
3r998993250 , 20
;n .20

32190v43'0 20
3osei643 0 * 20
32006992°0 20
35£0€993°0 20
39861262°0 20
3civLecz 0 20
3.09p092°'0 20
ummﬁooom.o 20
3lcfisgaz o 20
3L1P9L92°0 20
34202692°0 20
30£0122°0 20
389922£2°0 20
32609€42°0 20
3009r€L2°0 20
32609¢22°0 20
39€S9PL2°0 20
3196€p22°0 20
3£864€L2°0 20
3£96L€L2°0 20
3£208pL2°0 20
399v5842°0 20
3re6cQL2°0 20
320929£2°0 20
3cK08pL2°0 20
32€982L2°0 20
3€0£L692°0 20
399r£992°0 20
arolzrez o 20
36695292°0 20
39226192°0 20
3£698292°'0 20

co*3zieope2’'o0 20
20

T 8489l

3e6P1982°'0 20

v .. e
AR

oo

A089800¢C 0
azgpgove o
RAZVESOVL'0
3zhzuooe o
u 91900¢ ‘0
386080000
waoavoons
0 3290r00L*0
3294400€ 10
3208r00¢ ‘0
320Q$00¢ 10
3€e9PPO0L ‘0
JCHEr00L 0
3co2p00€1'0
3291v00¢ ‘0
3280P00€°0,
3296€£000'0
3¢98C00L -
3oug2¢c00e4p
30Q9€00€°0 °
3026C00€ )
30SvE00E ‘0,
309€€00€ 0,
3082¢00¢ ‘G’
30S1€00€°0
3060€00€°0
3086200€°0
3088200¢€°0
30Q2200€°0
30€9200€°0
3045200€¢ °0
306P200€°0
305€200€°0
3062200€°0
30G1200€°0
3050200¢°0
3086100£°0
308¢100E°0
3082100€°0
3089100€°0
3098100€°0
306r100€°0
30€€100€°0

.30682100€°0

3o091t00¢€°0
3ogolooc'o
3086000€°0
3086000€°0
36€4000€°0
39€£9000€°0
30€£98000€°0
39€pP000C°0
3L£€000€°0
34€2000€°0
aLeloooce o
AVC0000€°0

J3€ 00-0C Al NNY 0L

‘0 10 L20/f




AR g
.
»
‘”
e R
e e
MRS AR R
-
iyl
’
PR £ N
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