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3urig e Ls~ stutu almeysis Peuses, am* an MM13 fer isalsa possibility of finding errors. IM motimselly Wn he to lmaze this possibility. Tin maias:'gins a lap set of verification Wnm-wak Pronblem; W-ich bove been fomlatedw to chock all -1 'P- oaf lFIFF0s logic and ca citadema. Each tie that 1111 is moified for my Tam .. all the I P. we no sad toe remults amwIe c ~d' itin by item, with previously uccepted remilts. me version of L~I is allawd to be need for Producion vatil it con; nal mi ification bo haft 
successfully. Th e t of "-Mks am continaslly updated so Tp~ is sodif iod.  

"*a m Orro" is found is tOn TPP tosults, the error is ewlusted ioedist -w to datermi., if as N i s required. ?be following Prucsdugo is 
toe Mae thbat 4"ateruime a: 

I- The Cow** of the error is determined. If the Caue cannotha 
determined , istiaely. an s is file4.  

2. T11ea eCor a dw cause we Wraluated to &etorsi&* if IFlf could produce aterrm results bigk Would not bae" been cnuot using 
Stalldard Ckeckiag prCDedw"e. If towexa Coulmd bows resulted in the 
issusuce Of inorrect design data, -na is filed. if it is 
determi ned dtthet a* rosbous resuits wusu be coot driag st.rdw 
ckeckiqg Procedures, thee usos is filed.  

A fuuquesy mgly~i is required in piping enlysia to deterinie the MreS~se of a pipingr System to d'mei~c &sod. "he trogumeny mlyzis is NOWd to determine t"b MCIWal traqwuciona" so sloven of a Orina 
s"astram ft. h pipi'" system's equatians o wat ms. noe f aqis askdaG A"e we rquired ses calculating the piping nystenm ------in 
using respns spectra mod time himyl, model own e-sitiustn qm 
AL teola"e duscritiem Of -w trequesY 408179" tervolaei in o f uso Wi~smelve Problem we gives isrefesusm 1.  

1111 is a dwietiysie of " AnTY structural analysis progrm tie Cm VeLverafty Of CNI itegmat Seielaly. A description of cbs ian pr4up ga be "a" is La rurence 2. notie., *cy analysis asoviLe is &Aml me u" se La UnmodifiLed tamu in IF 1. The subspece iteragiul usetad for 
determining frequencie seeud am"a &"as ua" te I requsmy 1tyeis techolqme Msod- few of relayine Ckeracgagiagies of dw ssome f toragios moched W fasow is the anyV ed 1123 sdg we s olw



?b eh rIcbr at*&-" prls bimbly stb mo Siss kicb tussIt is 
a ar pw fmr t Ciavp l generalzi OWS meris.  

-5 2- The saci ictratss to fraqgmc7 taoersme of 1.0 g i0 s Mir 
16 icatims, hidc Coa first.  

3- The mcbed inmpos to wloner £ssm andi 1sh111ees fGs 
wile the hIder brsqcE. wo Net catlested to a s i" d isvu of 
arcaracy. MI cs.culaia. all yuizs fr0q iZ_ an as" 

A complee isscrirpim of the m .iter e ion md fod as i the 
SAM1 a"d Thin IeI s, is gwive is reference 3. ?b obpse iteration, 
MOcwd s. woo in its suriasol 6,. tor al1 l vl wrsim or tbromo 

WOMfZED Til IUEqCKv mIALUU - sTEP I 

The moified subspace Lterscim amtbs ms deeoped dIring 197-f73j . Th 
OWdified swthed wa sa lmctsze is thw sring of IM7 ias ThY! verins 4.0 
mi has beam usd is all mbaeq'm t rsmios of TWIpl 

U&e udifind Sl"me itatuifm ONt%" esoa fwragemcy sk ldfti taciu.  
As mted in o im C of this upect, the difled owbopsce iteration 
'overpe far c to domsc frsmra, ioe, -w Ermq nie osest 
to -w two Ice-l 

te we istoguis that by erically shiftig the a m eri f -y of the Piping Syse.mi an Clculatinug th EI frmck is moll wops apo md 
em shift poeqa o ipgficmt r- Jt-- in th ct of a - ,Vawoc 
mSIsMI ernIA be taiaed (se uferw- - 4). A 50 perume - r i M is 
ewe a wessi in 11113 wa 4. C - mywime wsim. &Nop of 
th relowent asecturlstLca of ef mas an subosce itaratims maew am 

1 $ Slace thk bs hapes - a umicltad in ss quap im d of Ati at em· all dis$ am sufficiently ortzbossml bet the deri Of orthsppglicy 
wa w vry stlitty fs Ne womp of am& to te Next.  

2. atm IFmo q fAIm4 and iso t*ftos to a freqws@eY tolýI 
of 1.0 z t0 mdirn 16 iterisim, iahyow miss fir". After 
16 icaratLows, it do grow ba e Notmup, hem Li itLs an-ed tha 
the wauslts we Close. -s and a nal"Iseolam srmee With sdomou 
PIrMP. shops" itertims prse wiMUMS amwmy throusoe all 
9=9ýies.



imu rim PR y MUUTMA - SM 2 

The moified Subpece iteration matie was embed I fw-b by cod evdueat. _im pfendby dohe MEN COMPERY of llftin, whms.. m modfications did motcb an aloidica mtI or mcsImagism 
aeqmus TheY Consisted of impotlostp'at adcalmitatim subpro~ew stick tate edrntap, of tdo CDC smeime arhitecture. a coot savings of over 50 perv.,, was m~atifIrom Sabm MR&MCagis. The OFCO Moification* on* ~Implmeted in OM11 version 4.2C ia Janury 19M.  

Irreplarities La t. rmiesut of se analysis M the Itmat 3rapes Iferry initiated a detailed Loopetion of It* ults of that pc-oblea and a evuluatiOR Of she fiMPtcio~Ms of She reesals. A detaited descripionm Of the inspection ad the r eoutirng cewaluims ampreosent" in referesc S.  
Addtional infsmmtis relayint to tkis. problem is presented is the last two meetiias. -f this Coeprt.  

sm's cn M-1 (OW), cu Uis (in), An U-16i (us) 

It become apparent after 5 Ismg Ferry as prl that the geisralUsed saw merix nd = t fiagency anlysis astput mue ntbeirng properly revismed. Ibis resulted in a swrim of int regading the roview of the IF19 suzpt. one Crroeiw acion outlirned by the umt was an 

All piping problems COn m 1113 Version 4.0 threw 4.2b fee wbift design data had bee agged weUl be rvaevi. goftsqmy inlpais outpot and d s-e - -Used mosm osris weU be daehad for, sornpeiLigy.  Also, the A11 propri umo be moified to pwrf om the eki internally Lu all Iutc,- version@.  

Is performing the =evimw of the astps as defined by the , mth prebm melewfd to b~ d mew error is the aemrUsed ý mix as dw roms Ferry um "ro6in i~e., the dingpg.! tarn of doe s- -11lsad mose mostixmgwee other the. unity. A close irnspection remmied thuan - sero mistead Lu dw unifieetimm is"inee do. She spece iteration 4lgwigs ia warsim 4.2C. goa orwr, abilb rarely alaweedo, room!tad inad diagesal v - frn .1 Uee sed w m arkbl beiag calculated woeg. Doe cloely speced mases favdi a" rh evry an= preISO Were @"Wasm of do Probiin but were we ane p"61. Kenn all PIPiR na mlysis pervemml UMd Io dine.ted to review as Pmrstiaed mae mexrix tor correctnss in sorwds wick doe reuod Most MY immense: rums gemeaIti by a"i Pver weud bv beeaan n an We d. A m raeTgardims this "er %*retwo e wema filed.



en er a crib"d wo corsrected is rPFE ersia 4.2 (April 190) at the time 2t the mificatis described is the last sectim of 
this toep"t reg impt eio .  

LOmWm aND mWrazzrw ACTS= 

1- The RfW0qumc y slyis otPt p and the eratied asss us- ri Ir€ T --S-t 
revied for &I 1 0Tblm a m a maw s 4.0 Ag 4.2 fotr wSich TWA hs inse dsigs data. All probkm with iusis L-ent pumsral s tsmr beinr gi *evluta for wcryr - reI-slts.  

2. To eliminate my possibility f gcu" me of thte situstion drased by this rport, the forllwiag rpn-r a eig fi l-mt ieto 
TP versi 4.21 and all subeq t ersims.  

a. All diaguos tor of the nmeraIIsod ga metrir ar benla 
internally checked for uity. MAy values met cle to mit7y will cosme the progr- to stop.  

b. All off-diagsi tzm of the pmeralisad oase oatris are beiag cbe d tbo be mllor than a tbreoSU valm. aey valtrs at loss thm t threshold will carn n perogrm to step.  

c. If the pe iterate in me pump of WWO for me than 32 
iteratims, the prer steps.  

I MWf. arer alculated to a tolerance of 1.8 W7 insteao 

** e am"I Of eb NS Smol fa mey will be cateulated me 
prited a a mED tolarame. This mber gtivs an ledicatlo of 
the 9lel of accuracy is the strmens Mel Jmtor ia rt (e refortme 6).  

f. A eoditiom mr will be calcuated md outpot with a-m1, to si ve iaic Latisms of ANy ill-camitlosif of the eq tim ef €ies tfor he piptas systam (am aefrue 7).  
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