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z0{01.[tF] Fl?toyxrunruinEu'tunrunrnnur fi'rlurlrrtYlFIfr]1zurl-lLtn'lIF]tz'lillnlnLattRtl'|t10{

n-r n ei-rr o eirrl n a? n u#: itlur?nru'r1ALr#2 rirriirrJ: v rn alr g#r*rvirfin:ru u"r fir',r'ir aorui3

:ru.: urrurri,rfi;iri r rYu g unlur6 o oriaEjuruunirduriurtridrr:-u rir#n,:run nr.:aJo nrtin fi n't

ria,:rir n r:r.Jir ni riuriattl pi'r s ry n ri6,:z adr #n uriavrz a'r rciarfi'nr u'idz al rz nz a.:tru#,: nr,:fn

nr xzTo ri rrun?l sr nfl r N 1 I ( Legal Metrologv) lvir#u

,#,:f;orrinfiur-i,:aonrtlu z riru6o rirufiu:n n-tu:lazo{trn':flt6n#':oqiffifi1u3rJ

rr1-11t11:{n:yUOn'hiLLl,t'l%flU (Fixed Storage Tarik in the Form of Horizontal Cylrnder) riorEsln

luuu:uou (Horizontat Storage Tank)" citui, Z n-oflr:otzurnlurli3il

;1, :ffi l::i [T ;:]::n: :H :ii," n,.,, cv,, n o ",; 
a u 

^,, 
u, q u n - - *,,,i, x r : o'c n q' F]

rfiuzufinnlrur.ifinrre.rriul::utnrFl (Atmospherrc Pressute Tank (o psrg)) rrn;ffnrre'rra''uoir

(Low Pressure Tank (o - z-s psig)) fiqrun4f i'ntfru

nr:aalrfiul (catioration) t,t6onr:rt.:rqaaLhiririu:a,r (verification) n-,]u::ozo't -

i - ?' ':' t1u:1lrrr-ru14irn:rL0nlurru':uau (Fixed Storage Tanks in the Form of -
tmn'lzf Fl Fl Flf E El num t

Horizontat Cylinders) tiav#':dr:o'lzurnlrrij;rJll:fLt%:Fl-i: (Storage Tank in the Form of a

Verrical Cytinder) frriarfianl{vft z il:yrnnadnralniioulzfidr nYfir% z il',:rnr"lrignaon
d au u u r ,.!.-L; -)-^^'.^:---v^,x 
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rLUU uny,/fii0 tz,:rurirsinnrl:rarrirrfiortlurpr':otfroarriufnr-liNlFll?\ 00tllR?t1"10n11u 0

zr urra n ril fi EJuR*n-rr': a nr: fi n rirur runrriarn:td'tzirirrlB a.n n:z o,: n-t n-,: n rirr nri#uf;tlil
a - ae{4 o dr

n:aun Ral il': n':tr lzi Luzlr1,tn15 tJ n n tUuFl1'l

rl n fi u#:nr:uuu nr:Tnr]ienn:zo.rrrn:fiorrtriuhJrlniufit:rnl'jrvrn u[iunr:drtL

mi afprtli a.rr n:'LurlE ur rudrr*r%ria eJ 
,l n1:;n uuulnur fi n ei ( Dynamic measurement) n-t et

Wtnnrn:in turbine meter, positive dlsplacement meter, nBO coriolis mass flow'meter qvlfi

zu n n n piar un:ur rfi a fi a rvir ritrri a a,r n'jr nr:inuru a rn fi n (static measurement) 6 a n r:in

,= uiuuru,*ornr alu#.: dr: o.: riauunrr #,:orndrflr':o:-laa.: rt nrrzjr tit rir: o': riaugn rirJnohJ

r{lurirrjialrn:pi'rEJnr:ridEUrfiBUili:drn-tdr:o.t rrriluvrr'rn#r-rriurrnrtiunt'd'utn^tt'ot

drurualrn f n-,e,tr,r:%u6arrziunr:drazarrynroanqrnn-$dr:atvt1aal#nzott,on:t#rn-':

dr:otqrntiaul:rnitn-':nr:Tnriuuatnfrn (Static measurement) l:1rizunnr:Tnfifinrrrrraiu

r e as u re m e n t ) ni riulu n r r t fi o ni 5 n r : r-pr r li e'r r n : 6':
fl 1 d0 n'lf nf llF) tlUU It'll't' lNl I 6i ( Uyrlar]llu I I rudsur cr I rEr I L/r

,irlri"',r*',fiaretflqq-ufirzirxrrfielrfronnnan0t,l5::xztrfiza':nnururnr:rir':ruriut ri':tl
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(fixeO storage tank in the form of horizontal cylinder)
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(Horizontal storage tank)



6{1:U n.lo

eie ufi r #o u::oz oo ru arfi o fi o oio a d ri'ufi'LugrJ ttuu?l?o n5vu a n1u uuruau (rixeo

storagb tank in the form of horizontal cylinder) U$O n-oU::O% ASTHA?IUIIU?UAU

(Horizontal storage tank)

u m fi 1 n :r e-r frfl 
'a,: 

rlu n-'t u : : n z 0 { tu n r't u ttur u a u

(Horizontal storage tank)

vnfi z tnis x nr:riaufl autfi utl (Preparation)

;.c"c-
uyrfr s zotj tz n nr: ntlt t,lazt,tn auttRs0'11.[?t,ln:f n15 t Fl 3]zaf tfl n?

uzirirlh*#t (Criteria foI the stepwise filling of storage tank)
&-,Y

Fi15'lf ?Jl,[a 01,{n 15 t FlNza{ tr n?LtF} RvF}:f

(ritting step tables)

.;
un:n 4 n l : Fl r t,r? ru r r ri rilE x r sr : pi r d n z ot n r : t fi alz a': tv nrz o,:

J-to'
zt,lrr Et,lnlr tn riaoo tm arluitri nvni': (catcutaiion ot

the minimum value of the filling step the volumd)

-"Y6r*)
n'lsaFlYl'l?t14n aunll tFl Nz 0d tfl a?tta nvnS{

(fstaOtisfrment of the filling step schedule)

; d t --7u?'t14 5 nl: tFll Ull t[1]u N'lFl:l tLnrau n1 ru

. (Standards and equiPment)

Uilfi 6 n1iLfiN?JE{tnnlzireirTtlrrioruriun'r:inrssaIUn?l}Jd{zE'tfla\'L}lflr 97

(nitting or tn" =to-g" tank and Dipping)

:1U{'l'l.ttJ fl nl:?1F} d0U LLn nvru n nr:in
(Measurement results)

.i.;uvfi z nlid'ltf,t*a?Toryariorfla,: 1og
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(Uorirontat storage tank)

n r : m r ilS ar r n r ?J a ,: n-{ u r r r r o o,y n r d,: fi n ri'.: o d ri'u fi 1 u : rJ rn'i u n : a n : y u a n1u Lr%? Ha t,l
la

(nixeo storage tanks in the form of horizontal cylinders) fi':ariahJriqvrEanfr.lyjr "tiouzzs

uoomatluul.+11.ro% (horizontat starage tank)" ,irttluadr.:ts':fin-arm:rurirrjBa.rrn:n1:ur:a
.j ' Yu-
fiLtuuauunvn'::'Lri':*unr:nauifiEJu (calibration):16onr:n:raaautri'riritr:ou (verification)

al nua ar n:fi fi n:rruinrr x r#r1o fi rui-qE,: rr n #,:t-L::qaa,: rn a: n-r n eirt'lri'n n a a n uuura"'rain njoTot

, dat - ; 6r i a e u u ; 3 ,j d
r_J:vflrn IU0'lr+n"lstilutFl:0{il0fl']?1:11?ntJ1NlnT?t0{ry1R?Lyranr:U 0z'rg[rnnrilnri]rduprrr5o

nr:fi n riru: runrt?or n:"1#lziqr nilE xr n:nr aluriru::az E,: r?1n'rluuuruou tunr:aor
rfiaunBonr:n:roaaut#ririu:a'r#'rr:roz00r?1n?lu,,r.r':r ar*rfrrta.jrfiErourirrrJialrn:u::n

(rutt volume ) za'r n",i uririo rflunr:H'] Fr ?'] N d0 Frn R"o.: uny #all rlr.lS:ywjr.r rir n:r n a,:z a{ rfi a?

(ritting height) nrslun-,:tfiarrirrirriixrn:zarrmnrfilria,rirl (riiteo votume) lun-ou::ozo,r

rmn:luit*ruaunrErlu?ir'r rrrrru arfi rirriunl{fiuuuor*zir,:nfi,: vrirri'n'rrrt#r.miudn-,:nrir:or

ruaa'ragjtu3rJ?to{F}'r:'r{dourfiEr;il:rtiti'o (tank catibration tabte) ntanr:rrl::a (iitting

taole) mEa graduated dipstick nBo scale rirriurfiavr:rurirnrrer60?to{rfia?fl'}slun-,:u::q

?t Ert?larlurtxruourra-ru oxarNrrn.mylunrrJBx']Frrzrorno'rn',alun-,:"[n-pr-run',,

interpolation otnn'l:1ru::t (fitting taOte) nio graduated dipstick 116o scale a--nrEruyvr-':h]

zatn-':u::Ezatrynrlurru:uou n-,:iu:ilfi 1, 4, L[ny 5

Sch€nrt r€ represeotar ron ot a hor tzontal cy I rndr rral
slorage ta^t.'Ihe strfteolng rrngs ds rell as ihe Irl-
lrn9 and drscharge prpes dre n6t shoe,l

drpprng

5Li14 1

cdp for drpprng

ufln0 a-nuruyvirhJzo'r n-ru::4il 0{ r?1fl?d,: fi n n"',r a d riufilu:il uuu vr:r n:yu a ntuuu:9o

uau (Fixed storage tanks in the form of horizontal cylinders)
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rfi olvi'tn-rir n rr x a=rltiu 5: vwirr n r n:r il d': ?l E{ LH n rnr erluri,r (ritting height) ri'u rir
t]ixrn:zaotrnrfilrinttr-l (titted vorume) fifirirnofiuuuou io'nr:filri':-urr.,#ou,,orn.,
i * \u

tilono6,: [nttri iSnr:pt:'rrilSuuttlaun"']arnia,:n.l,:rnlUN'rFr:-r (vorume standards) sjrrtju
n"at1z"'rruururn:rtziu volume-standard (pipette, tank prover) rio standard-meter nruy6o
inil?xrn:z a 

': 
tv n: n o urnl rivE oil n o s R.otun-,tr::oz o,: ry n:luuuruoulurrrin ynf,.rniae.r eiru

rirnr-rxatzoutr,o',rn lrio t:rfrortn'nrra.r#ruviludri,:nrir: n:rx#nfi'ud:yrdrurirri:r*ra,r
?lo{tfla?fl'l81un-,r(ritting height) ri'rririlirrn:zaolyn:filrinoh1 (filled votume)aa,:n-ru::o
za,:rnnrturr*rr*rrrd't,,anoogjlurilzorat:r{fl0urfiBuil::6jr#{ (rank catibration table) mio
(il-15'l'JU55a (ritting table) rBa graduated dipstick rEa scate lriur".:1ilqrfi#nuruyn:ra.r
#*8'ilr*rj'[eir{}urE':rei'un:.r (non-rinear correration) 6oo:fi#nrcru:rnfiou:ilrj': ,,s,,

ei ed.
tfr o"[vt-Lni'n r r e] fl n F]-0 0 tre-irlcirlur r.rr.Jfrrifr unr r{luftl n r er rir n-:r xlrjuuuaufi a o*iuln"'

atari (Maximum permissible uncertainty) nr:aourfiuum$onr:n::oaau}{'rir:-u:a,:drrtju
n"'ar n : r rir n,r ui 5 n r : " a o u t fi a u uu u fil s n ( wet c a t i b r ati o n ),, tixilu

Iuil::rTiflfivtiFlurru#:'ln-rirnurrE-)u?IO0nr:n:roaarbiniriu:0,: tz tl yn-r:orn rz
dt6 d, v \ Luilsrt{iurio,l tor"iunr:aoutfiaufilon:roaauhi"ririu:a.rlnil urin*,:fi'a.nryrnr:fioriozo,:n-o
u:5au E{ tll Rrturruluaun'a.:1rifi nr: rrlfi uuLrl n0yi a rn fi or*a'r 8;1ilil:, n aL a r r%trro n-, r*fi
tr*j ttiotornnr:r.:aoutfieturJ:rsir#^r (tank caribration tabte) ?t00n-0u::ezagrn.:turru:
ua r* 1 ri'iu rr n n : : r u o ri r o i u rr:,: er r n o r n 6 r f; ru n z a u

r=i--n1:rilfiaupirrrvu,rrtnvnr:tdu{a-?20\ln-0 (tnctination) ri#rornlm-:-unr:aourfiE,u
Y':on:roaouhiriiiu:ot lridrnr:rilfiElusirtifiu,rnionr:rfiu,]&i':zo,rn-,rrfrnorn

drtrnzel':nr:6nol'''riil#un,trEonr:r:nF)-rz0\r{'rl.t:rnz0rn-{ uianr':finsrt::ruu
. l i, J' viavrnarilaa.rri'rn-:n-.: rtlxgr.'

rg= pir un ut a a r n r : iri n r 1 er 61 0z a r r 11 R : n r ul u o-o ( o r p p i n g pr ace )

-:aeia?u[14F]%11'lnxnr:tndoudrsn-eu::oaottrn:lurrx:uor+nfiofinr:ziaa.rriarunralu

zirttrar t z tl n#,:qrnnlsFlT'laflallvirir:-u:o,r qirrtluoEirofofin::ln':-lnr:m:rqao!'t?irir
u d 6) I I Oa,
: u:o 'trdslril rioula"o r uri,:u::ozao rr n:1uuu:uouriahl

J
ua nor n finr:rr,l6 sJurr! ao:ilr:,:zta': n-,: fi rtiurJo#EJflfiofioi'o,rhinrr a.r;ir ri'ru unyrtluzia

s;r nlaaaror unr T Dr:-la fl Euh{ririu:oo

..j
nr:t"Zoalil::naun-\lu:5azotrrn-:turt1{?140l.t (Horizontat storage tanks) firjr:.i

nn-rEjnfi'ln:un-ru::azortnRtlutturn"u (storage tanks in form of vertical cylinders) grirriao
qrna"adrri'nrrrrrrrfinzo':nr:il:vn0ufl-{1r::a?lo,rryn:1uur-l::.lou 

,-urfr^rr*.rr,ra*urirnuri
va ; , -.nar':zatn':6tarnfio:vlu'irfieirrfiun'ir 4 tlJai unylnant':tr]n-on-,:nrirra.r-nfinpi'roriln-fiud,r

& -6..^
zu n fr z o t n r: fi n n-'r nY'r'tn'fi uvi rlv"z o 

't 
tv n r n r rrl u n-r a r ar r: n n n o'n i ff ui-:"lffi a ru r n fi ria uz-r r n o fi

ri ao n zi:$::u;n n r n a r o iurrny n Rr,: du
i a, ? .e. d L _ , .j q rv,Jt1410tu,ilnr:rtrtnouonnf':n".luir rrionrluria"[r.Jriqyn:ounnN[a?,,Jrrnrin:rraollr

ririL:o'rri,ju::azE0L}tarfi':finoi',:ogjfi'ufilu:rJrruuvr:rn:yran'lurrl.r?%s1-{ (rixed storage

fl---



tank in the form of horizontal cylinder') fl6at':anlufiri'j", "n-uurr1?t o$tfla?lultl.t?ua]6" du

n-,rd''o n rirrfifm nrl:;a':rilzir{lurnEo':fi a ritriufr,rr.lSnrn:aorrn nrrrfiofn nrJ:,aori"iunr:fi'o
ql

zr er ti n n t il a a t,i'6.1 t,t Fr'r ?t E $ nl n ? fi T a Fl n Fr I rt? ru n I ua 1 n : t?1't 1tt,t

n't : o a n uu u rr a ufla ri'luun ei"lutio n r o i'n
nr:aonuuuua:z-arirmuBrioirlfisrlziriun-ru::saormn:luuurr*oufifiinnil:va,:ri

tt

r rfi al fq-n r fi u z o r ir n rln EJ pia t n r:n: r al n n n-a o z a 
': 

n r r e.r #x l,,rlr* d: v u'ir o n r r r d 
': 

z a,:: v fru z o u

rr R:un:il-:arr n:fi qn{'nrffu

r. tiariruunrnrr'tr.J ,riro*.nn-uu::ail 0\rr11n?turturuoulnsnihlfiri':zutnttnv:rJirtfirrnn

rir,: riuhJ :r xrtrin qil:v a,:ri'nr:l2?'rr ud n o-r u o-'rriurfi 0lfrfl-r Nr: il F) T 0u Fl n Nz Elt rz n n 1:

rJfrl-fi.rrufi ul1ar t v 61N n-urrrrorum n:'iuutu:uaufi n::'tn"'iu n r: d ol tfi al?t':o n::q d olhirir
ir:0,:n::fir]Bxrn:ocjr{#oaanrvirriu soo fisi: ttnr'luzruvt6srriunr:fizautaFtd04F}?t0{

qa9

,r',u6uda',ur:nfnrlinrn:"[n- (upper limitation of measuring space) aeir':rioarvirriu soo

ala.r. 60a1n?tourznriranaaon':rua,:fiarxr:ninrJitrn:ki'(Lower limitation) zE{[t-0

2. nl5AOn[tUU

z.'t ?-6rFr Rds zuro:iliro inurlnfiudr srlov"ln-irnr:o'onuuulfrr{lu;rln:,r
.q g _

fl:yu0n (cytinder) tuLir*ruaulnsnr:rfioertl:=narzotlnvvuriu rtlutrlnre.r ntN oooa vio

ASN4E Vnt r.iBa Rpt e:ilfi z ,*rnr',nri'#torsr?irFirBInr: rBanounin m6o1:i v':o iioer

reinforced _plastic . dtnillr*n:niza':n-,:fiorir#ru fiber reinforced plastic n-on-,lneirroi'ar]fi

coefficient of linear expansion nraludr':orur4firi'':irri t o oC fi': 50 "C riaan'jr 25 x 1o u K '

rr,r:r, fi arlir.ra, ei.r ru ntn'tri'rlielr n:fiin'lri'nr ulun-.:15:Qz0{1fi n?lutttl,'lua utrjfi etu rtr-lnt rrn vtri

L ru u a,, i n r a r a ru v n fi utr n ii'a x fi ir-l f, u uril n':hJ
qo

o r & \ d / t-'luriruzo':ziullNtBNtF):'i (scales) Uu stand pipes 1418 sight glasses (4:rJfi 9

11;.1-]urnz 9) ,rufr': dip-tubes oia,rvird'ralnuv *.nr',nfi Dip-sticks (e:rifi S) oloi'o':vir
\, 1 d c, ! u; < 6, L F) ad ] u d -1 r i a' 5

R'rElIRH:rloHtnr!uLa]rilaLrz0na0{aFrLrarn:uln:oair'rntail,:eir€J scale lZrtlutnrrrzrnl

n-1rriol# ludruzar Dip-tapes u6ofirEan#uquitlufitdrlon-ulunrorlgrirtfi6a sounding
L 6 a q_u rl 9_ .l ._- vl o

tdpes r.iuffarur:nr.irnrlzifor::uvFr?'rNflflzaflz0{llrn']n'lutun':t-lr:qzo':trint[uttu':uauLn

rzuriuurriyrt:ri: rnrl uuny riru riror.irrtin n'0,: rir n-r alnri 
= 
rvir#u rrrifi dr rirpfi a n#uff 6 olnn:fi12i

riora.rn:ru#olnyyfivirn-rn-sui:azart?lnr'luttu:uouriotoi'runru1ffinr:riprniauytr,:tEtna

ir n v n r : nln n i a ur r,: t n fi m': o1 il ri r rJ fr n i EJ r ri! z o o t ti n r fl 0 si'o { n r : u : : s

nreJlun-ou::aza':mnrtr*ur,rr^rr^riornorortriafi,:riura.rnv6oorqttil,:oonrfjuzia': t
(compartments) uetnriua0nalnn"urfinzrnffiri' rLnlun:rfin#.:1#fi4:'rirnnvzlo.t

(compartnrent) rtlu I n-{u;Taa0,:nrnrlurru:uourin:pio,ttilnr:AolLfiEJ!vBon'iroaollfirir

il: o'r us n a o ntr nrilrtfinarn

fir rr#fi nr: aa n Lrru n-{urrlzao rr n:lurrt*?r.toltfl nr nr nr u3il rrul rrririo'rlrj'Lriar nt n

I n n-n ( R i r rra p ) o g] n r alu rio n-'r n ei'nki u r fi o zr n



arr1az a{#0ur:Q?} 0':t}lRrTuuuruaua'::firjirrn:acir,,:riosanrrirriu 5oo fin:i!
6)dud

tLRrtuilruvtaEJ?n}tn?llJ Upper limitation za{ measuring space agl{l,[EEjmlnL 5o0 ileJ. d0
- -; rr Lq , I q

Q1n Lower limitation ?J0{6lf Fr{rnRl?eltFl0z'}0Fl14 ttn [flEi?1? [r]rrnrnr: [21':run,lu::eaa,r

Lvn?11{Lt1{?14aux-nttltt*ttdau::qzaurrn?fiilBil'ln:uir{il:y&'1il Bo% a0rilBil1run'}:lr::q999

dr:fln (maximum capacity) zatn-r:

?.2 n'l:64 Dfo si'our:oz o0n{aatuuuauou n-'rfi',: n r:1n':-l nr:6 n n-ru nra06Flq

(anchor bolts) nlolnrlisnr:1orrfiulrinoh{rfinnr:rilfiauuilnrzo,:ln:,:d:'r,:20,,:n-,:urny

iltairn:nlalr.iriozru;tforu luciruzo':-qru:0,::-uriur-l::qza.rrmRr'tuiru:uorrn-ataiun,:aeiril

fi1il riohfnin e1un6o n-r r 6 ar riauirnvr #rl'', n n',r rru,fiuurBr rrro aaulfrir:-u: o,rI
; ;. dt ) ao j q . 16) , ,dttrorrtruun:druIJuon!:vnr:rfitnpro ry,i0nlrrutorrLnr0fri'l{y}-$fiNn116ru:rifiau

1ra riaurir rfiunrr fls1l tfi uuri o n:ro a arhirir:-r:af ri{u::saoo rH n?1%uil.rrloutririr n r:q

tfi alz a e tv n: n.: nr alun-o'trirfi x arr xrji N'r n 5 n r:u::E o,r aerfilzftrr*fiohitl,^,, nr o rir.: r.io s 4a
,i,r ?- 

1o 
:

z-':h': ttnvfionr:t'tadoun-oncirrrirtiunr:vtndounr:irzo,r#r (Leat< rest) lilh?sn:-oxn-ufi
Ioi

;
tuo'Jqr n nr: nr: trJfi eutrr] nuoitrtnu':uRvnr:rda':?10{n-{u:;azatrr nttu*uruoufizu n

ria nrr al ttriudrlunr: a or tfi srrB a n:':q a a!1#ririu:a,:a drr nr n ni#r*rioufi r fi arz o,r rr n:
tzirnrulun-,:[Lnvltn-\]atntfirza,:trR:tz-rtun-,:raTofiuri"o,rrirnr::-nnLrnr:rdutzorn-,:'lu

-l r t 6t o , ja, _ _ LEl'l Lt1l1,I\11'l t11N13 dN tn u nt ttnue nt n nr:nr: r[]urirrrvru,:fr rilunlruruzbo nr: ut grz ar ni:nrn,r
ueln rziurirrtru,,: do*e cover (4grJfi i ) rtluri'u F,l-?u inclinon.reter (inctination water levet) .

(eirlfi 2) utn:zuRnr:inrfiorrjiBLrrfiEJuFirrioufir6ruzo.rmarrz-rnrer'tuo-.:uRyrn-,:ornr6a-r

za,rrmn':rzirlun-,:raEqfiuei'o':lriul6auur]n,r urnqrnfi'nr:innrrl.rrduori'owirnr:ipradr,:r.ias
;Y ) - u 6) v a - d t) _ a t-2 tt}t?l]n{a'}nzrnHttRvn1.{ lunr:uuvtnrrrzunnr::nnrrilrdE],]{uuonqrnfufinritalalraurr

rarrir:na.tlunnfrfintozo,lnr:rriri''tsuziurl"u rtroElrrrzl.{ :flnardu0 12 : 1 000 'lilil1{fiFl

n;iuoon uRy 1o : loootrlnrofiarlrrio
nl:tfian inclinorr,eter (inclination water ievel) n::fiziaozthna.i'lulJtnrt (scale

interval) fiaonn#otniuoin:rri:unrre.rrdsr 2 : looo (mtrufi,r :ypiunrrrua,: z 1mi.ifia

tfi suriuri:rererrtluuur:rl t reln:)

Testrng devrce wrth ]evel to measure the tank's lncllnatlon

:rjfi z r ri 5 or ai a in : : nn n :r al r fi st z a r #a ( i nclinometer)



^Zvo2.3 6ooTo Name plate #,:u::qaourfia?1%u%xt{0%Uno-\r.i'0rtritnr:finrir nameIt

ptate il::sir#rttnvn::fizioryn rN'rEJrnflil:ydrn-u, artrFruosfi'{, ilBrurn:nrreron-r (tank

votume), ?1?.,r1urR?j?1'T0Lni0{vN'ruttanrfirrirun'r?a:?adoutriririu:ar:n':oaaurfiEJu

vd3. anurus?t a0[n5a0fan?1]l610r a0tfia?n1rJ'turio (Measuring device for the filling height)

a'roaEilr*grjza,r

o Dip-tube (n6o Guide pipe)niaa.rfi oip-sticx (A:*Jfi 5)

3 Dip-hatch H6o drp-tube l^lioald:€J verified dip-tape
:1. Srand-pipe nSoxnrszu?1NrEJil'')a:'l (scate) eirurir (8;rJfi +)

)ss fi n n"t o $ nm: ffi zurio n-uu:5aao{rfin?1%u14?1*01 In ufiflum a.rr a

N1Fri1 (scate) ajrurir

111n n-{t.ti:azo':tv n:tt+uuruouil:r n oun-ru rnia{inn:rela':zo,l rr Rrnrs'tu#':6rfi:rJ uuurir.r
9q

oa nh]ar n n ritlzirt ri'urtiu xr n:in n:r ar EJrr u!u#nluel-fi eiryiun':r x f,oza,r::d''uz or ru nrlu
ni': (automatic levet g,auge) airn:inn-,.rnrir:ei'a,rki'iunr:rfiuzJauo.lnr*roo'-,r,fiiufinzou

run v d'a'r1ni'iu n'r l n'r: Fr: ?a a orlviri r:-u: os ufi a riou-hi,rru rria,,:or n ol n: nipr-r n eirr r[Jun r:in
rir:r ri'u n:r;J fl{z 0{?ta{ tn nrvrwi'a x *n v riontd'iunr: aau ifi EJu rfiu rioufia ydr xriziki'

.6vrBn az a':nrr ar rfi a,:z o,: n-,r rtiuir 6u nfi;irri'ryxrnfi anlunr:y'lFrxrNdYruilY,xd:;n'ir,:

rirarrxdtzaorrn':nraluri':(ritling height) rirrirriBxrn:zourrnrfilrin,:ir.l (ritteo . votume)

?10{n-{ut:azo'ttmnrluduluou n-ttttntnio,rfnnrr}Jff{flortt?lR?nralun-r (Measuring device)

gnfinri',.raqjrirrruilnrEJan'sr-rutnn-rurfi':uaun-o .lunr,rnairriuf,yrSunnrrnrEarao,rffooynFr

6rBvrnr.iaBntlunr:rrnrrx#r.nnf%d:vllirrrirnrrrufl{?ro{rflR?nrulun-,r(ritting treignt) ri'lri'r
.je, y t. A -rliatrr,:za':trn.lfi"[einttr] (filled volume)zorno rfrmrnin5a.:innrrx6,:za':rmnrnretlun-rqn

- Y ; - 6r u q ,.i
n Fl n{ EUU: t'l[l] fl 0 n i;1rl il01J::nil 0.t[r n? [1,ltt1,{?l.i,Eu nt trr3ilvt 1 7

. 3 d 6\ev
l,+0nc'lnl,turtludr Sum volume n6a Deadstock filn":-uruan:rmuuarrilfiauuiln'r

t3'J
I a €] f, uri a Di 1 *r uo z a,: r n : o { ? 6} Fl ? r N fl { z E 

': 
rr n ? n r ulun-r ri'r u r?i u ri't,r

,*rnr'rnfi'^r'rx#a.rfiud::r'ir,:rirn:rNd{aE{r?1Rrnralr*n-o(titting heighr) rirrir
-lo,q,.iliertn:zo,:rrn':fi"lrin':hJ (titteo votume) za',rri',reToduaqj#lzrinzorlnBa,rinR?'l].rf,\r?t0,:rfia'i

nr eJlun-,r 6 n ri'r El

3.1. Dip-tuue (uia Guide pipe)xiaxfi oip*stict luriruza'rn-r dip-tube d'aortlu

viafittfia u:r 6 nr fi n ri'u #ou::ozar tn n:'Lu*u':uoutu*r.l:#,rarn ri'laa ein a a n tr Rr In a ru #rzo,r
9{

dip-tube n-a,:gntorrhir{lugnnonLtt,t?Fr?'rNBlrzo.:yiafiaxoElnraluri''rrtofi'ur',,ur':r#urir
qudnnr,:zao dip-tutle ttflu?tu1Flz0t:fitorrlu dip-tube ri'o,:fizurnaannRo,tri'uttRvn-o,rrir

hi":voiuzo,rrrnrnrstu#,:rrn:nrslu dip-rube lriunnrir,rriu Ina::urilrr:rrir,r:rorv'trj
Err:vir'rrfiu so N?.r. (e;rifi s) lun:rifirlnrflnnza{ dip-tube fi,:oqjuBrrruri'uriri[Jur-]nrrrtJFl

n-a':vir nr:tqry:uirrru fi n rirrJ nruqn n-o n Eir:n-rurziurill



luei:uzo': dip-stick nr:ln"irnr:oanrruuh{nfrn-nza,rilnrunt:ao,r:rurEsu lorEJ
, )- - -ray\rvilnrufra*erflannniuza{ dip-tube n6o ri'un-,r g3rJfi s

DiPsticks and scale-s

Examples of designation, figurrng and set-off of the

gradua t ron

DiDsttck
s'rspendet)

Tank No

Certif rcate of
veriflcatlon No

ScaLeStandinq

n0

?0

o
t
r)
II

I
gss12 ialcvvel
Q-3 - zo l-

ri':adronr:oanuLlr dipstick zlriprrruln'.: (standing) [rny[[uuu?t]1.{ (suspended)

:'r NY]{zAil %yil'tuN'l FlTl (scale)

:
1,6analn1.{?11n Dip-stick rird':arrvi,rlnuvnn?0ntu'lun"aorirnr:an-rJnn-rvirsza{ Dip-

,--'oruqrqv
stick sEilrfrtrIofla'rri'uIx'[dzaotrn:tz-rtr]nrsiu cjip-stick 1n" 6nyr'ori'a,r:y#nrr?-rnt:Lrylrlfr

ilirrn:aou Dip-stick ri-onn'rrri":s unv#rflrn dip-rube lrilniorrguBrrrur.rrirn-:srr#rnr:
1zi oip-sticx virn-rsttyitlnr;nRronrstr+arqrirlr-nr:eiru:ynluFrrra.ra,raaorflRrnrEJlil{r-,tfia

qq')

rnrnrn'[n"'rfi0,:alnn'1:[t?1l.|fir-lEa.rrn:nratu dip-sticx n-railitrnrzo0 dip,sticr zlrinri nt:?i-l
Dip-stick r-J:vrnrrin"'a{tdENa?tilufirtt:rzarilnrfl Dip*stick rirEJuviorlialnrn:oiu dor*r,,r.,n
d,1-d
fir-l:;[flfl]iIun11LflBilFt'ltalrtfr,:tL:or,r-ruilnrszo,: dip*stick un"'rei,rzjrstf dip-srick a].tntlrt
z a o r?1 n?nl fl lun-o"l nl r fl 5 n n-: rr

51.J14 3

:]
i*L



zianr::::-':aa.:tnSatiprn'11ilfl{tJa{rHRrnrutun-,: (Measuring device) zfin oip-tune
u d Yao - &q-. re &

1i,l50ilai dip-stick }[fln00vnnFlan0 [r0rJ tuflnrylnra']nnutt14?rrnuF]'lNttl.{'l1,{01,[20{n{ (tne

longitudinal axis of the tank) n-,tusunr:fin#on-orrr.,,,r*:uaud.:fiqtln';niurinrin-orn:rrirri'rs

F]?r NirN-FlT;i'.rrrn"rhi'tri':; ril nr:tvrr n n-r rAEJ{ il n nr:fn::riuda x"ln":-uzu n n:uytu r?ixrri1.t

plo'rri'rnr:rtan0?1et1utnzil:rdr#rr-.t::qz0rriln?lurrt,t?i-ra1.ru1{ Dip-stick hiaannd'a,:

ril#0fi127,:ruttflrtR?111N'tuririu:o'rn-:u lun:rflfi Dip-stick rfis,rdur6s':usiarrur:nrirlill#

1d'nnret#.rfr#atuan':valrfltnzLJ:vqr#ru::lzaurmnrluuurusuut[ Dip-stick hiaonnfo,r
- -.le - & J

n L n n 11 lil r I l,[tr n r t fl z fi ilI u Fl'] : u : a t r,: ri x n nr €i rfl 1,l rt u

lun:nifi Dip-stick fi scale fi':uanariraejlu:r]zooilExrn:lufln#uralrsxrn:rsi'oo

rrdr,){r41.r?Eril3a.rror:unr#quru#nrEniza.r,^6r0,u',or];u'',rrur fir#rr*u-,o*r-,r:tfuri'ra

ftt/ll
U

Figure Diagram of a horlzontal cylindrical tank with level tube

I. Qllndrlcal shell. 2. End. J. Glass tube lcvcl gaugc. l. lsolating valvc- 5. Safcty rhuti{ff yrlvc. 6. Drain valvc. 7. Lcvcl of rhc liquld ln rhc trn}
t, Gaugc glass prolcctlon.9. Greduated scalc. 10, Cursor, ll. Mrnhoh,

:l trlla o ,: n-tL : :a ?r0\l tr n:lrutturuau ( Horizontal storage tank)
i e -a
z\] a o fl Ltlr1J tr el level gauge

:rjfi +

i.:

.*
ga_



3-2 Dip-hatch uta Dip-tube niaarri':u verified dip-tape rrrufiqvl?i Dip-stick fi

qrl?i verified dip-tape tziu sounding tape rtJuoi'u

rf1ufiaoar:-u#ulnsfri}Jii Souncling tape r.Jnfiitn'roro{luanrv'ifr''ralnaBt f riu

iyFl:ufl0{rfl arzrurrir nr:in:rrYuza,:tfinxlnflfl't?:rtei#ravfinr:rdu,ra gjrun'rtfi nr-iosff nr rt

3.3 stand-pipe vriaruri?u scate airuriT #uri'a'r,l-'ntr{fii6nr:fiara.rr:nai'ru1d'.irs
q f t 9 rd
tpiln un:,: oi'o,r'[rifi qil n: nizi: utn-:x f, u r

lrtnn-0u::ezo,rirn:turruruauqnfirrtun'-,ur*rno-tFt't: nr:fir,#': Stand-pipe

lnriae+ri'r€j scare ajrunitiur,r"'o,rfir,n'':1# rtuno-pipe aqirrtn-rufiarrfiofi'rt{lufiafiav1d'iurEo

Inuuar ruorn mB aln-iu nrrNfouqr n *a,: iin nfa ufi rl rr vi onr n tt]ulilhinr:fr'n vru fr'': nr rfi o

fla'r ri'urrn.: rrn n cia,: tnia.:r-n:rnil n-t n rir:

D ETAIL A

Figure Design details of a guide

l. Guide pipe and still well (A1"- = lO-O m1n)'^Z'

Errf l'';#ii,*"lri,i3r",?;Ilo'o'."',i3':l;u;,iii

pipe in a horizontal cylindrical tank

Holes @ 25 mm at 150 mm pitch'-3' Lid.of guide
t.";; ir tiJ-lia.l. Citluiatibn information plate'
io-irr" io*.r end of the guide pipe)'

DETA IL

grJfi s :retnrrdsnnl:a0nttuu Guide pipe ?l A { u-{U ::az a,: tr n :1utru': ua u



Figure Design details of

I. Manhole cover. 2. Stirring motor. 3. Air vent' 4'
s- nifrieer"tion cover' 7' Adjustable supports. 8' Stirrer'
iir*tur-ot ellipsoidal section. ll. Thermal insulation'

a milk vat

Gauge (dipstick).
9. Drain ptug. 10.

5. Removable ladder.
Cylindrical tank with

:rJ fi o a-n uru r li'1lil fl a { #{ u : : 1 fl a 0 t1l n'11 uttl.l? t,l s t,t ii'l fi ;u u : : q r-ir u x
ql

Y r . -e- -.^^ ^'^ ^.^i^
a1a?1aJ-ruilta:r (scates) ajrr.lrirarorJ:vn0uri'?u?1nrszir,,::aetriorEafi:vs:tnfiaalriu

nln

luei:u Stand - pipe oi'ord'nl#firr drm6oiS nr:6r* trfi o ar Nlt ottu nm':o d''nzrn a a n

a 1n Fl-? ri{u:ic ?lo { Lyl Rlluriuruoufi fi rrrn''t a ejrrnv Di'o{ d't N'ti 0 rit uz o'l tu nlfi n"r.: a gjni Lht-.'---i__-

Srand-pipe fui'r.u1"'la yr",:d'rfio,irr{Jun'o,rzioartrztr':anonei:uil:vnou stand-pipe oanliltfia

da ruuaxni o pi'rsrm nin nr-l:yaoriln fi srrer rn-? Fia,r'iliyi'rlr{ao': tr nrnr sluri"li:lr R o 0 n ?l'ltl'l u
19,) ,;uon e3ilYr 4, !il?l 8, 9, 10 rtnr 1 1

t-i

j
:ti
i:
.l
ii:.

-a

"a

,}:..:

:
=

,g

ia
B'L_



carrymg
e lement

C onta in er

(Volume:

I
q

l- r-__:JT

-rq
f,_ r _____"*l

:T

DlN 5609 _ /0 x (500

/0n3 dr : /600 *n)

Vc= + "02"L-f

( Ua = (# - btE) n' J3

0,0ssg7 / .13

V=Vc*2 Vs

:rjfi z #ru::oaarura:luuuruaurtlulilnrl.rql
DIN 6ooa wfanrYunr: dru:rurjia.nn:n'''r

10



(;-\, /\ /r\
( tr, I !=fl ],;*[J*i !,rli*].75lltr-dI\rr' td ',r' \af
*t t t 

" a*at,-.srff ^NsFA't 
xr

,il hl 14Fl 
1,,[Lh_)(u,)rjl ll)\u,-),;;J q{-Hm r L,,

..r#;:?,0,, 'FJ- '.8' I I

,,or'ltjj;,Lt ? ,,o, .,o.1t l',',",,?? r ,o*

r Y f ml_Exo milE€! r-r-ofrs -ol-jl!c'E s,

7'ht triltrlrtr elo.ts level.g.,r'!' rtr'}r f)'utt'l trt br trn*rfr in

ir I tr t r i t I rtJ,Y I i t i t i r ttt.s.

r{lu signt glass zfionrit d':tilrJnanfiu

lu n r :'l a-.:r uln e tq 1^l r v riu :.: n r : d'r a'rlu

Grtrrgr' crtlttrx as.rtmhlits- ((.-!'tttli-tl t{ Ant'tirrrt !'rttt'lt'lttl
]tttit*rc, tll\l lil' 5.\o)

,J J -:rJfi s rnEatio:vorLa'llaJfl{?lort14fl?ILUU Gauge
g'

column zfinttultinrufisrnluzfin 2 ttn?

r ni a'rirr :v ril ax1 sl 6{z on tr nx

ttUU flat levet gauge

:ilrn a

xJfi ro

J.;.:? -"-Hl r

ij;){.1',ili i*,r^r v,rw')

,l E i,1,,,',"fJ,r,n, *$GJ
ld^$t... R- r,i,rll:;,?,t..rt \l.l ' .,,, o,, #

i;,';,.,111',ix A'i,li'Jll'i ( 
D

rUvlk v^r vrs t I l;i_.\, t ^ , ...,,;lrl-,/l1i!i,^ l.lll
l.* 'ryit :ii'i#ftJrt' I i I l, *,,*I r')

,l f ll 
.''. 

;i: fi] [il;'l i ll Hll-ir,r)r;i;f.

l'*\j ffiffi.*i*r'.s'
t lr,.n,, 

-rd \rr rrnrarr.rT- ,^u,/t
'l err'i tiarvt (q li'CA|F v^l vE

a,"..A an"a '*o .R 'on"

11

:.;::*
:E:*
-;g
aEL-



T RANSPARE NT
GAUGE

PLASTIC
WEDGE

L IGHT
SOURCE

Transporent gauge *'ith illuminaror.

gilfi rt tnBatin:vriun':rrd,rzsr[]rn?6ntfinyri,,r firraoa'jr,:arer'r:narorrfiulufifin

+. diurn:n-o (volume of the completely filled tankl tank volumei Vr) tjBalrn:nrrton-,:

(tank volu me ) :': el fit ru nui nilBarr n:nr EJlurirufi rtlurTr n T rL o n un;'ci'ruyitfl x nfi r{Juei':u
)

rriuzatm:':nnu (spherical segments) fien:aum-ryir€Jyl-tao': rioufirirrfiun'lr?i1n'l:doll
rfisurSon:?qaautr'ririu:at*uuttJan (wet catibration) qirrtluoi'o,,ryr:'rurJ^:rrm:n-,:rfiariou

orqmr Fir F]-{ n cirr n"ra nr:inz';-}aa'r n?tE.rqB,rtl6oor n rruu ur-Jnr+filrr" rfi a ar alr: n ri',rr^rrYu

F]0}{n1lu5:ozootrR:ltri*trio (titting step schedule) n"'rsrrllalrn:rrdu votume-standard

(pipette, tank prover) tio standard-meter rfionrrirnrtl.tfl{a0dr?1Rrnralu#,r(titting

height) rrri nvrr:-0fi u::ozorrr nr nr'til

5. Sum volume mBa Deadstock rtlr*rlSalrn:lirrruri'u#':u::ail 0rrflnrluurur:.roudofio'irlil
I

lzir.J:vlauziln r itnvtrinrr:rrua$turi"rzo'rrJBarrn:nrrarrn-,: (tank vorume)rfiorornilnfiuri':

nr: fi q r"u n-uu rrqra,: rv nr'[uur.r':uouqrfi n F]trln'fi:vnn rd s,: rfi s,r rfinrioflrfi ail:;Iuurj"iunr:I

r-lfru-fitrutziunr: rir EJz a,r ifi Rr o o n'hh n-oqr n n r:rir n r1N f,y ar Frnl utun-u nB o oro rfjun r:
;"t,u .i y j q y;

drain il a0tltR'114 lilma0nr:z':ato*anu rtoona'ln?]aorrR:fru::onrEl'[ud'{ rziu nr: drain uryr

rlururriurirxlufitznaanornn-,r rfiun''u oi',rriurfiorfinrfie,]nr:uilrilBe.nn:fiara.rr:ninlpizoo

12



n-rul:eza.:rrarluuuruou (measuring space) lilh{rfinrrirfiteifin:uaannii'ottrnoutfiu
1rhJ (non-uniformity):rm'jrt:vnlunarNd0ila{aor[nn':ri'urJixrn:fiu::o dru:rri'unrrru6':

) u - Y u 6t -; qrt a a" J.to{ sum fi6':ornriun-oriuoi'orrtlr*:rrrTufiao,:runrki'vira.nrton:ounail1fiufiri'uri'':naaorrrrrru

B'r?zasn-?o-0u{luoeir,,rfaer uriaT oovlviarn'ir:sri'un-,rnrirrlnhrnr{tzarn-ruasro-rmrirfirfiu
u -' elidi o e. o vov v

dannaa{n1.{ r{lall,{o00rnm'}nrsau?Jo{ surn d,tN'lnaurfiuhjrtn"':rJBa.nn:drmiu}i'':runt

u::az In[]1flrluuuruaufrov n n a,,r ri'rarziuri'u

6. Measuring space fi€a rnuasured volume flilrrEJfio r-lBurn:daralr:nin"lrr-zotfi'.:u::tzoo

rfin'rluttl.t?1toum&trtri lower limitation oufi,: upper limitation zo,:ri'tn-r:ncirr rJnfirrri':m"otfirir

rirndtJBrurnrn?'rNln-{ (tank votume)raaro r-lBeirn:rr-onrirrrl,1il:rxfiorJia.nn:fiagjnralu
9\

tirri
lt 0 U{ s] a ru aer nu n0uire?to{ lfl a:lurru'ruo u ni riuri'o ot-nlrifirr ririjpr- riln rfi a ire niruu
5;fl'i1'tn-0nnvia ao norn ri'utfi narn

Upper limitation

Measuring space
or Measured volume

Deadstock
or Sum volumeT-

3rJfi r z aBuranrrrufillluaatri"r "Measuring space" [LRv "Deadstock"

7. Minimum space HBa Smallest measurable volume (V.r,) ?l o.Jn-fu:5nz of tfia?1%tt1{?%at[
)qu t 3 )e uGfi:o compartment naririlEe.r'in:fi1rio'ln,JanilJ?J0{rirrfiufirY;rr.trin"lurtu:r*a"xfiilrnfiEnza{n-'l

(maximum horizontal cross-section of tank) ti'unrrud't 2OO N.sJ.

Fn Minimum space ?1:o smatlest measurable volume ila\]n-{U:5Q?la{tfia?'tuttu?j

6t,-Jd'
1.[0 l.ttu l.[Fl't fl ].1 ].,t Fl ?t 1,{ N't tfl a

5

ra-lzi1unr:rirmuoraaur?t Frr.rnfinz sn,Jnn'riior:vfi'ironr:virrrurl:xadauh{iiriu:ot

nil

ra- r fl uzio ry a dug r ul u n'r : ri 1 fi t,t a u R s ri r u: ru n r #un a t,t n 1 : u r : n z o { tfi fl ? u Fi a s n +r

(ritting step schedule)

ludnrr'jUxrfi,: rir Minimum space 1{':E smallest measurable volume 6orirfisorubi'
i'

fi nr:dr szor rfl n?ao na'') n sT,:niauflr #,r1nr"tfi ozo': rr arnrerlufi'.rfi n?1ilflr oEinl utu Measuring

space fiio measured volume ?tof 0-0 dtrir smaltest measurabte vottlme (V,,,,,) osfiri'raan
. - i ,i. , t4 

'6) 
v d A a d

nao':nurir smallest measurable height (h) zo':n.:frtt-lduuttlanlilLu:rrrl m5ouunamrnli

13



V

nr:qirEJHioiuzotrnnlpi'rsr]Eurn:riasn'jt smallest measurable volume (V,,iu) ud'rt:lor
"[ 

a-i a r r r : nin :r otiu n : r x a t z a t rm a : fi trfi u ri a a a n o d'r et n :r lt p n n"o t

D,F L{< h
:. lC) t/,r.r;

:rJfi r s tran,:rir Mrnin-rum space 16o Smallest measurable volume (V,,,i,,)

nr:trpir Minimum space rBo smatlest measurable volume s,%otjuufiuot+fi'jrrfia

nr:rilfieJurrilRr:vriuzarrrn: Ah dr.urrio.rornnlTflvdNFr?-,utu,,rir ar [rrrtattuu
uncertainties) za,:nr:ia zzilu z :vn,ufinfru n-oo'Lririalfrfinzuafina''e.rvrlud (retative error)

't.xnr:cirEJria'It-rzo,:rrnrfirirrfiunirnrnrrrta-iuuuau (uncertainty) firirrunii'd'rlnflyi?lil

ufr:rir rrm n"iil uuua ufi ri rrual{r:N n eirro: ri'0,: fi rirrio s n'ir zu n fi nfi u a *llri1d'6'r qn (maximum

permissibte error) zo,,:nr:aouryiul drriunr:nar-rrfisur6om:ronoulr{ririrraon-.:u::o

z o': ur n':1u tru: ua u ri r u n c e rta i n ty r1 ri r r u a n-o n ci r : fi ri r r vi r riu o. s,z.

V.:
in

E
E
O
O
N
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6, ; 
" - )t 5l cj q d d

8. Maximum permissible errors tilur5a.:rifnryytu']fl1,+tail1n[u0{01nt}[n'lld0U[YlUU14:0

n::o a o utriri riu:orfi'ru:To? or rfi nlluuuruaud'trifi n r: ri rvruo Maximum permissibte

errors rraiuria eirotn n-triun'r: rirmunr]i air n:ri o n r: uan,rr.Jie-rrn:1r*:'r u{'r}ril n n1i dau

rfi armB a nr: n:raaaubiririr-r: o.:6,: n"a,: arrt-srir uncertainty z ao nr:mrrirrJErurn:zat ff.:6.r
e d t dt .i,,1, Q ,4.

Fl 0f 8J Fr 1 1,[A I tv,t Ehlvf a ttnstu14il e]u ta t o

- Y q q u v rrrr u | |

n-rriu"[unr:frrrirr]irurmrza{rflfl?nr€Ilufi',iri'rEJnr:[#n'rnrrnzalnnl:a'r]bn'ra1n

scale, dip-stick, mia fltting tante

rry= airn:-unr:n::a nortri'ririr: arziu*: n rir uncertainty n-': n rirrn'a': fi ritia sn'jr

o.5ozo rfiarfiarrirrirr.lBrrm: urisi'orte.iriaan'ir o.s % ?,0{ minimum space

n6o smallest measurable volume (V,,i,)

rg= dtriunl:Fli?q fl oub{'ririu:a': #u}1a-{ Fi'r uncertainty rirrn eir:n"oo fi rirria an'jT

1.o o/o ifiarfierurireirr]Bxrn: uriria,:tririoEln'ir t.o 0/o ilo,i minimum space

vtio smallest measurable volume (V,,i,)

a1n olML R7 t lniruvlrirura,truza,titfi':irfisraollurr,:or-ruu'.:nrtinnrxzia

nrvrunaaonflHil'ler (f-egat metrology) n-o'rutlufrirrnirri'.rrr',ulriuuuau (uncertainty) .uat

nr:rlfisuurJnr:raluu otrrnr -Ah o''utrio.rornnlrdsdeJn?'rxle.irruuou (cumulative

uncertaintie.; uron.rirrEFr:u 2:vniufinri'r*rar nu'jr'lueiruaaoil:rrvlFlf,'ro1:ruii5rua:xiu

riryrun .rir uncertainty ri'urir smattest measurabte height (fr) rtluJrJnisiah}i

" d1fi iu n t s a s t q a a u"lid t iu z a o iu us n ri t u n ce ft a i nty oia a fi ri t *a a n i't
i a' v t te vl t u

o.50/o tNotfiilunun1ulN1ffi LlnnanlNLtoilnn o.5 0/o ?Jlt minimum

space n;a smallest measurable volume (V.;,,) dlnium smallest

measurabte height (h) rhnualyithriu ,oo uu.')

AV

nIn

V
lllll

AV

Fl { 1.[1.[

AV

tilII

l-r

0.5 %

trFl

Ah

Sr,"* t h

S,,,',* t Ah

< 0.50
h

200. Ah

rirnuorlnhr smailest measurabte height (h)

15

200 mrn.



1
ii

til0

6atrr-'irnr:rrl6suru]n'::vri'uzaatmnra''urfia':ornn'i:araxrrrrt"[riuuuouza,:nr:in z:rri'u
finrian'unrslunr:rirrunrirnrru"[riuuuau (uncertainty) $ar a? smallest measurable

height (h) = 2oo mm. firirrvirri'u

Ah',u, = 1 mm.

V,,in minimum space ylia smallest measurable volume

Ir sma//est measurable height

Ah n'r:rd 6euuiln,:::riunrr ilH{?tor tv n?

AV rJ':ruT n:fiuJHuuuilaotilrfionrrnarrrl6auurjar'lri ltr
^ X i- u o ' ''S,,,* fi ufi ri'r uri'nluuur uo r,lfi N r n fi d n a o 0 CI-n u :i Q il a .t ru n'r'[t,t rtil? l.tol.r19

(maximum horizontal cross section of tank)

APPENDIX 4

SMALLEST MEASURABLE VOLUME

SMALLEST MEASURABLE HEIGHT

. EXAMPLE

(wirh reference to point 5.6,2 of the Recommendation)

Tbe smallest measurable 'volume is determined so that a change Ah in the level
of the liquid, resulting from cuoulative uncertainties on the m&surement of 'the

t.""i.it iivo iuccessive-points, does not lead to a relative etror on the delivered or
collected volume greatei than a procstablished value, e(h), generally smaller than
rhe maximum permissible error on calibration.

For example, for a vertical crylindricil tank, by fixing s(h) < 0.1 o and ah = 2 mm,
one obtains :.

AV

-<0.1 
%

v

V.= S'h

AV _ S.AhI
I h,v av Ah

-Y 
- 

= 
-< 

O.t 96
vh

h>t(mAh=2m

smallest measurable volume
smallest measurable height

Therefore, tbe Legal Metrolog5r Service may specifu the smallest measurable heigbt
of. 2 m and, heaviug establisbed tbe calibration table, indicate io the certificate
the smallest measurable velnms, thag i5 to say tbe volure corresponding to this
smallest heigbt, in the zone in which the diameter is the largest.

Notes : l. the values e(h) and A,h are established by the Legal Metrology Servicc
of each State,

2. other methods of calculation of the smallest measurable volume may be
used.

,; i -:rJfi r4 randr:atn olML R 71 rfiu'lrl'u Smallest measurable volume (Vn,i,,)

ah 
Y-

,I-
ahr
, r-

V=
h=

16



,oJ--6)v6,t&-^_.^_-^-^___/^.\ts. ?ia,irfiuo[n5a0ton?1]r6t0ua0r$axnls"tud'o "[uaiauzooriu?t]t'lttst'lEti'l (scates), nir

aTuuilrge{'I651 (scale interval), Scale spacing, uau l,/mm-value
v,

9.1 ar-u?r}l'luil1a51 (scates) uasrirziuu*t1t il1451 (scale intervd)
tvo rirz-r*murerurn:r (scate intervat) n::firirntfinnaa?i:'n4-.:14iln?ta{frli?1il'rB

$t't FIT'l

. riraufixraetlFl:'l (scale interval)

aa{ 1 x 1a\, 2x 1o*rBa 5 x 1ok
6d€

inilnu fl:0F11.{t,

. fi'rnfi01Trurfumu'ruurn:'r1r*;rJao{Tvagdl{:sra'ir,:funxru}.1'rn:1 (length

graduaticn) n::firirrvirffu, u u

o ri'rfune.rrEJxrn:rtu:ilza'rrjixrn: (scale interval of volume graduation) unvrir

f*nr.,',uu',rr.llr*3r.lu.orrovyirt:vn'jrtfumtrernrn:r (scate interval of length

graduation) ulr dip-sticx nr.r'jrfilpi'vretdo0uuu rroiluuruta'rzo,:mrr:n-rxu'":n:o

r-nnrxfiorirfir,tau o{nfl?lN'rrJ (tegat metrotogy) rruvrirhinr:rfionrirfurnelra

xrm:rlu;rJza':ilExrn: (scale interval of volume graduation) fin'jrtvl:r;

fl't l.lr: n dl urirrJB rur n:hitn u n:{fi n-oor nrir nr:in:sn''uzorrm a.lnrulufi'uluzrur

i6srri'uvrnlzhirztuma.nuelrrt:rlugrJzar:;a;r{rr:rn'ir,:#unnrirrrrt:r (tength

graduation) 6':n'a,rr-ir.lfinrir:r,i'inrrild0?,0{rfin?nrulun-,lfioTu"[ri1u3rJzo.r

n ?'l N fl{ ua vrir rir ri'o n eirrirl riJ rrn r:rrrJ:y'ir ri'o (titting tabte) 6{agm:ru Fir

r.li u. r,, #a 6 5 nziomfi':zo': nr:1ziri.#*n u.uu', n:rlu3rJao.rrJEe.rrn:fi6a r:-l
- d'l N-rr 0!:vsll ru Firili nr n::sv'ir'rfun an axr n:rhirn a lai,irrtlun'0,:dr rirn-r

rarz'[rjrirurru donrhrflurirfu,u,uu'',r:lu:rjzar:saryirr:;r'irofurarra
ru r n : r n'o.t ti r ri r n :r x a u a a,t : r nlu a o 

':,n 
o r n'.t ulrr',i'ohj ril n n r : r r u a y ri r u: ru ri r

rji arr m:fila-ioo r-r,,d, ulv#nos fiflrumrfinrxxrfi6anr:tln rirrjinrn:firirurruLi'
(rounding volume values)

,l,nr:urrirzufieJlsll'r6ri'r (scate interva!; S) arxr:nmtln"rrnnr:rirurru a-{diln15

froeirrrrnr:'ryt:1uFi'rrei'lrr.irpueinnrrnralu (internat diameter; D) unsn?1ilrJ1?n-ora6s

(mean tank tength; l; za..:n-.:ir::qzaotHnrluul+?lao1.+ mrirartlu rrun:(m)

0.004m.eDoL 0.0lm.oDoL

d o ua I v q 
'j 

j ,t .o t & i q qn u ;
}45ooroldllolirulr?Nnunr:r,:tu3Un 15 drtanlmilFlFrlzufie{1uilla:1ylEJ0e.Jlfi[Fr [e]o

V, = Tank volume unv D = lnternal diameter

d'o,r ua nt rirlumur a rat nE n Rfl i trd ni ri11u;il

Ins x r{luraasirr,trurfi xu?n fiia,i1%?l.{

E:

L
17



0-004 m

0.,l02 nr!

,lft
n

5

r.16( ?.1?8

_t
D

P..r,!srbI. sc.l.

5921 l!.5( Zl.?8 't0"1/cmh'-
0

ar9.

rntGrv.l o, . grrdu.tio. bY volui€

Lls
SsJ

! o.ot "
0.255 mr

,

:rjfi r s
o' ' L .j orx.

a 1 : r i LU r -] Fn z 1.r1r N'r u N I a : 1 vr u 0 N lfi [n ( Perm iss i b I e sca I e

i nte rva I ) d r y iu ffuv ar u N r n r 11 u3rJa a.: rii ru r n :

d t Y d, i )a - J
nl:taonF)'lu1*114.r'ruN'rEl5'1r11l.ilt00y];.tFl?'tl.ldlFrruttarnot:rt,t6t:v?{ tuonalnF}'lFl0

neirror"[rJfir.rnrianr.:rirmunfunounr:Lr:a?]orr14n:urinrni,: (ritting step schedute) lunr:
n5?ado!n-n rw:trtunr:rirnunrir minimum fitting step volume riuri'orrfionrirr.Jirirn:lr-fi

eiruvirri'unEariagryjrrirziufiN'lue.rrFm'rfirirurrumrxr'[r,]'. unrfin-nnlrra'',:nriridfifl,rnrtri'loi
YL6Y-Y.
Y1-,1fl.[rNlEJe]1m:llulilza,rilinrsr: (scale intervat of votume graduation) :ruyi.rf,unarru

}.J14:11%rlza,l:vavilrt:ruiroflurtlu8.l'tF]51 (scale interval of length graduation) [rFirruy
.qu& dt Y a , q & , Z

111 LYl Z }i,?1N'l U ell fl:'l iU1{Z1,{}1N'r Uell A t-r [14:Uz 0\lU1[J1n: tuauel01,[n15u:1a20\] Lr a?tLFl ay n:n

(ritting step) rlun:rduaayncirrlurvrriotrJ

,ys.z ?iaodrorvvl'i10?tufill'rut{'lFr:1 (scate spacing) filnfia1irii'lffurxraerrn:r

1r*3tJzo,rrJBil1ni (scale interval of volume graduation) n?:t6on?tlt'lnil-:nrn:fiwirbizja':'jr':
tY;-oo,X)

i v1.1i1{?J1.ulN'lEJNl a:1 (scale spacing) fi:v Brlunrr ru dtilEn?J0{ t14 Rr"[udr riru.:tfiufirur n n

urnfraorzo,:n-fluiraz s{rmarluuuruouvirrri'uadluzir,r:rndrd 4 il.}.r. fio t o ru.ru. niororn9q
dt - .j r & dr - ; A d - .i

t!%u:[?ruv.l:irJ;il an']1f 5;14'l't{21 ret-ruN-rFt:'taretF}'t}$auTldn [].1atyrflunut:yqua?tNdf

6ur firj5rurn:rir16errriu n:ilfi 16
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l/mm-value. scalq spacing

It-

l/mm-

*

+
n2*-T

I

+
h1

+ scale
spacing

^l

Value

:rJfi r s nrreia-a.trnrir.ld':vrjr': rir tzmm rTu scale spacing rrJfiar.uruJauhJnrn

: : ri'u ar r e.r a{ il o { tfi fl ? n'} alun-u

9.3 l.zmm-value firirtvirri'urfi"ufinrirn-nlurtu'r:'tu (the horizontat cross-section)
o'c)
lumu':uaor m' fi:rriurfie.rzo0tfia? (rlting tevet) lun:rfizo.:ri',:lJrrazo{rfinrlurru:uau

( horizontal storage tank) wu'jr nrr ru #nlt'u5:vm'jr.: rir nrr ru ntzo,ttm a:nralr.lo-.: (ritting

heigrrt) ri'urirrJEarrn:aa'rtnnrfilein'rhJ (fitted votume)za'rn-.rfinnu[uu non-tinear corretation

pi't#urfiaiiarornri'un-trir l,zmm-value o:ufixdr*qufi,:fionarrn':'rNd{za{n-{ rir rzmm-varue
d r ; 3 ) u - o ' J 3qvNFirurnfrdottyl:'tsltufrm{rnnluttu?:'ru (the horizontal cross-section) orrrlxEuornnu

1

v ai -?, &, J ;
0{aun{n{nnliFt?'tN60aa{0{ulaLa0 0'}nu1,tF}1 l,/mm-value avanRfr:Na1nn{nfl1{n?1Ndd

19



zoun-,:qufi{ maximum fining height ru:rvfiufivrrirrlnluriu?:1ua;flafi{ornil':nnrtn?'1ilfl{

?J a{o-\:ot*fir maximum filling hejght fr'tiranolu;rjfi 16

nrrudr rirpza{ n'ri rir}11.rntri'fi nir l,/mm -va}ue fi rfi olziiunr:drurrurr nirrJietr n:
rrJ.qr&

:flr.jr,:rirflufiil'tst,t'lFt:'l (intermediate volume values) Rlu Lunl:u::n?lo\1tmn?[tF]nvFlr\1

(ritring step) mrnfinr:t# dip-stick d.rfi#unxraurn:rlu3rJzo,t:;srvir.::rm'jrofunx'rs

3.l.lFm.t (scale interval of tength graduation) r':a dip-tape rtJurpria,,:inrrrrxat (measuring

device)

si:adro t,:r nr:rrrirfu?1Ntuil'ra:r (scate interval) ?J0{tt-{ur:aua{tr4n?ll*Lturuoufi.rfi
td

lJnmrrJnmrsn?8f,?1 ?to,1yr:0nnN m5onarari'ltrArjgn uu nameplate il,ruandrfizt*'lF)fin-F]

Ft?'tilq (tank votume), v. rvirnlu 5o m3 firirtaluairgueinnr'lnruTu (internal diameter, D)

rvirri'u 2.5 m LLarn?tel€Jr?#utaHei (mean tank length; r-) rvirri'u 1o.2 m

-&;jw-jqadtntuul^luvtfl1.['l Ft Fl?1 t]ltu?1d na0 il F]'1tvl1nu

D.L 2.5 m. x 10.2 n-r.

' 25.5 m2

= 25.5 l/mmarnrigrxzo{ l,/mm -
tt6ofior:rur Ah,,i,,

Fl{?{1,t

25.5 m2 x
'1mm.

10x100

25.5 l. or 25.5 l./mm.

nr rira'lnr xr sN't Fl5') In etld'aunr:zirtlu

a q et

value Q{[A']'l l,/mm

: 1mm.

0.0255 m3

0.01 m.. D. L
0.01 n-r. c 2.5 .70.2

1
U.255 m

S<
S<
S<

rfia'rqrn?Tarirvrr*nlririrzir*Hal1flN'1Ft:'r (scale interval) oia,,rrranuFirlr*vfir€.irNnBnttnvt[flFl\]

rirtr+;rJzao 1 x 1ok,2 x 1okn6a 5 * 1ou InEJ x rflurnz,irururfiruu:n nEo,irr.t:utfirunu

uia4uri r.fi'rriulufid'r:rrfionpir (Scate inrervat) ln"firirrvirriu o.2 mr r'rta zoo fin:

20



a

'$a 
n o'r n fi r:1 #{ d'r il'ri nfl r f,ufi ilr u xr n :r"tn"tr n :r.Jfi t s In u n r:lrt'n:rv{

li : 5om3 
= 2om2D 2.5m

= 20 l. or 20 l.lmm.
urio'r n

DoL = 2.5m.x10.2m.

25.5 nt2

6.:n::rfion 25.5 t/mm rrrr+ riu6o 25.5 x 1oi trcm

rrvrurir V/D = 25.5 ttcm oyin"

S=2OXlol | =2oot

AIVS

*:

::

E
q

k*
E

E

*.

e
f:-

€
=
ii.
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I
C'

UYI?I 2
dld

tFtttJ il nltnou6lau [mgu

(Preparation)

;irn ir rvr nrrinrnS ai 5 n r: Fr:?o f,0ufi'1il-:ur n:r::ozou ri''ru::oz atrr nrluiru:r.louriu
l1

fi rm nfin rtn n rir': ri'um or nr nrsi6 nr:a"tEJriu lri'irovrtlunr:tz?n ai'a,: riatzfinrrn raaiufi omr

:vavn':rrni'r':, a?'rNd0uar:sniunrutun-.:orn#urirriaunviorarn'[r]tJ:vnrazunri'rEJ:vuL]

naarfi:rnaiuiarualJrualrn,tlr*rll':d:vdrn-o (tanx taotejtn''aeir.rriuufas uritun:niza,:

nr: aar tfiauri a nr:n:rt aoulriri r:-u:o,: eirniu':ruflrrnrriBrnrerdarirrnuo?ro{nflHil1EJ
y-

( t-egat Metrology) rir*r:r r fi a ni Snm " a au tfr et u uuu tfl u n (w et c at ibrati on ) "

riaupiT nir*n1:aoutfiEJum6onr:m::oaarlriririu:0,:ri:aiSnrT "daurfrilLtuuutilun

(wet calibration)" drrtiuodr':8.:fin''o'rrirnr:rnEarunr: tei'jrnr:n:rqaouanrillorEJyr"?lilaa,l

n-rur:qza{trnrlutiu':t*au (Horizontal storage tanks) or":tjflrEJFrt, nr:rirnrrxtzirtoturruu

iril nuun rzur nz a 
': 
#,ru::!zo,t tr nllt.lttl.t?1*ort, nr: rd a n uni au fi a rziurniaufn:: riumi a

d,J-6dtY,
n:rxrda':ao'rnrn.r, inia,,:inrqrun4fi, nr:rdannrzurarsNla:r (scale interr,ral) il:vorn':,

"CrPnr:rirrunrzumar+n'muiiqza':tmnrttrinvni't (ritting step sbhedule), nr:t6onuuuurn:r'jr

ovld'uaster meter 14iE Prover tank rflun.'u

ioa.!u
froot r{Juufr ao riu (Prerequisites)

1 . uuurtrJau (orawings) {rflurdrza',rfi'':u::ozartrn:luuurqourrr:o"rryrrmshi'rruu
uil auri,,tu::oz a.: tm nrluuuruauurit,o"'rrnrirfi r d,:o szir ab{'r,i'rrnrirfir n:ro aoulridr:-u:aoI

doraY,
Yl5lUn{alLtfiltoFlFlFl{OUn5ruu53fl1nn tU u Fl1ttl1l.hlZtOf dipping socket, filling socket an
b e o r , cj d I r J o d r o r " 1

vl{yr:1un{n1tn41{tQUnlilylaleilr.rflFraFt?1e{l[e{uulhsnllda!tyruu tuu Dl'rttfiu\]?'}R?Ft'10']
I

i a ,Lq 6 qv eqev J
U{fi1nNn'}:r? LfiRn0J toue{ lfl[0120{n0B'r[liiln1TU oNrrz ]Jr6iflna1.t u0na1n1,ta1,['raunr:iag

rir,:tuarn-rui:euo{lfia?luuuruau rziu rai'uairunurinnln n?'l]rrJr?d{do ao':ri"rrir ai'ru'i1
v tdt v i" - o dt A e o o r &

ttnrttrit[JuzIaNafr6i'rFrrutravorr{Jurflo,:piulunr:ri1u?rufi'rFi'rzr-rfiil'rua]'rnr (scate intervat)
J oo ; ' r.-

tlr a [z iun15f, au ryl rJUzl+El ol.[Flo tu a n n']s

luvrrnJfrr.ifi n1r?'rn3ilInfln51?'l zorn-tu::azo{tfia?1r,s[t1{?riEr*r[fl:atJn:nifieirrirp

rJ:s'irri',,: rrt a}i'rflurj:vifiil::dr n-.:uarulruil unll$zu nn1: aau rfiau fi ruurrirhin:slir rH:ry

ifi o r: nr r.irr*"[rj nr er: n n #u].r'lFr ttfle n:?q aou anril fi"r'ir fi nr: rr,J 6 uuurl a.rmBole-io rirrl:ldtu
aulnFl

$
!:
#

*
EL
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( a) ola n-ou::afl ao til a ?tuuua uau

fin z o 
': 

n r: fi n #,r ri''r u::Ez oo rr orlutruruau'ir tfl%ttuu underground

nEa aboveground unrn-rfi'tgnfir,ntruurilunar.lninrEa support ri:u

run finln:,: air'r

. r[14?un.xza{ ri'l ri',rn''ultjlufi rtnr,rln

r zfinunygirutrau,.:aot measuring device

o pirrrru.:zo,t domes uar sockets rirtl uun-:n-.:

o z1fin rrn; oir rrmil.rz on orJ n:nififi n n"'r o einrr: ri'u n-r n-,:
9q

o sir umu't d'r.: 6': ( reference surface ) rirn ir nr:ior nr: 15 enz a u ri'r n-,r

o pir urur ttnrdrurufivir r nEawr rur u nr:il:rvr-u n:rrSofou nr n r.rnf nr-l:vdr

o-ou : :{ il a r !n a'rtuuuruau

(b) oipsticx, scale

. afinaor dipsrick

. :iluuuza'rri.zir*nu'',uurn:r (scate intervat) ri'0,:uaorrirlumursrernBn

riarrranurirlu:il2a.:1x 1on, zxlou nia sx 1o* Iorex utluraz

qru:rrrfi eru:n fl6osirururfi runr nSortud

. rirfurnxrerr.rrn:r (scale interval)

' o a1tlrt,t':t:ilnl,tLtflvd]6da?lo{ttt}ixlaaltn:rtetatyrgunurt rttru,:or':au
(reference ptan ) tJ:rdr n-,:

a . sir umu': rtnvsirurufi rir rndo,:maru, nr:il:yy'lYu m:r niaio a n?n fl nfi aut.l

dipstick uayzuBO scale

oi'raeirenr:r1n:illnun:1?1n:0unneridomrnr-,:z-rrruqn-radr,:1or"n-olu3r.Jfi zg Lrny

5u11 30

z. Fitling test riaurirrfir.lnr:aaurfiaur6an:roaaubi'ririu:a',:si'ou::qzarrra:luuuruau
'ha-rirnT:rEril ontfiR?R{nrslun-':tn''rfiermrrilBa.rrn:a,ranfild'r'rurtlurrarodr,:#acJ +a arrleroo9

tfiarir nr:n:?o flau flfl-r?\as{ o-{u:iail onrfi fl?lt.tut*?1,u0il'i1fi n'r:Li'.: rrciurtoia.i, fi11.ri1n: a{

:-rrirmrinln"trin atriri'': fi:: nlu ril 6 €Juurj a':lrjn':o nrror n rfi o ri',r!r:eil a{rfi nr n-r ail-:xr ru
u d q .j- ,' - V

r.i'aer tmEoluzruvfid''trrjnr r n-uriun"o':r4rn'r:?nn'l5r0aozornrriouuayr#rornnl:?tndau
Jot6,J,

filling test uonarntifia'jritjunr:n:?0dEUrr%?rzol.rFlaila{a?n{u:T{?to0Lmnrluuuruoudr
a La d lt td :1 , o v r d La d q,
il: E u:'lZ3]1{5 0 [il 0 n o?EJ anyt,: n:ro fl au oil n: n]il:;qir noir fr nr::?Etmia Iriq

3. il1rr:1n1:FlarurJaaotriutunr:rJfruGoru (satety provisions) rtlu16o,:fin'o':lri'nrrxtri

1o a.rr n rtlufitFIl*fi'r n 01u:i0?ta{ rfi fl?luuu:uausr-r n eir':u::ozor rn arru find'rur4-rJln: rfi aar Br ji9

sr-':oeirorziu orJn:nililrlrvr%rarnfilzirir.:ruriun-autJuafin exptosion proof, nr:riaaranr?Fi
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l
Ft
:1

qlnirfi"tylfiifii?iilfrffi{rurfiaflo,rfi'xfirrirurnn-rfinn',roqinnr,:itd': 6nvtttzirsnnnr:lfinnr:

sparro rria{qrnlviflrafineifiarqrfindul"ri'n-:Er, n.r,i'r,^irud'uruFtlfluuir:ruln#rfiutufail

arxr:nmEuaru"[Fi'flrnfinr:anlvru1uzrurrlfru-fi,:rudourfiuu, nlTn:?af,nrwrJirurrua-nrriru
u d6,l d s J q u f 

' 
O v6 6 d 6t

,t dfl.r:rfi?'l{il n an ru7l! [nl rRUil nuornlFIry,lail a{ nuL0 n1f,n a lfirn a n1:::ruFl14:0 rUrao a:'l€J

ria flznryrao':ro:rmrirfi (r-lfrrifi':'run ar*rJfru-fi.rruirar:rwjror.Jfru-fioru, rir uruoza,ru-u'[n

arorrnnanr:rJfru-fiorunia'[einrnrflun-tfifizuror1vr{trarirtflupi'otrzt-raonn-tlu:vm'ir':

rJfru-6'rru

4. aRruuavdrrturiozaon-t (state of the tank) lnru'jr1uur.:u{un-ourrruo.ttrn:luttur
q rq ua - Y d d q eo u q

uauovnniloorilsr"fiun-rfiunr:aourfierurEan:roaaulrt'ri-r:-r:0,:'te-invrranrian'r:rJfru-fi'rruki'

,-ro1r n.^or*','u ri',lriuoroflruann:rrirluanrufirrxrrau$risirtjuro''rza'rpi'a,:riryrunrra:il':
u ) | u - Y, 6 o ,-. - J .

uanz0ryarnurnum'ltt]11,[f rrflrrvnunliF]nn00:f lunlndl,{te]mttra:{t}tod't}J'li00tn0,1dnly,r
- *) a q uo u q .i)- qu; - -nr:nnnto:f na1,{vl'ln1Tf,au[y}uufi:oF:r:?aflau[14Fniur0r,l1uh{f,n1ut1y]an[?t}raRflzailFI

yr nrn'tr{n'r n fi an rvirfi n::r{rhi' uria dr,,rt: fi n1ilfi'r n dlN'r: n ririfiunr: aou rfi aumian::oj

o uo u r q r ; - . , - & 6 d t 6t ! iaA
dsu [Hn]iu50{ LFr u IN tn n auu'r u01n n1trfi1.tf Fl F]n0a5f na'11r1J1.[d\:vlar f,Fl

5. 6tn'rrttta0tn6aofnnzruflo?,4\:[fifi?nrg'tun-o (state of measuring device) nrnl# Oip-
s 5)v & q Isrick rrn:riarnr:hiuan.rzur?r'ruNlaillu3rlzoor.JBrurn: (scale interval of volume

graduat'ion) {rflurdrzo,:ri',:n'oretau dip-stick fieTrtilbilrirriuylNlErN'rFlr''rririorjr,rln tyl:lr
.i,

nr:?1'rz1a?1ill18arla:''lo-r:nnrra:n:;rir"[o"frnorfiolri'rirnr:aarrfiuurru!lflEJn (wet

catibration) ua-':ra5qryirliu rurilun:nifi{rfluri'rzotri',:n14.:nr:lzi dip-stick ituufififufiilrEr
arrrt'iltFri'tt%!ilzo,t:vuvt4t':irri10?t1lfiN1uinail (scale inierval of length graduation) ut,+ dip-

sticx fiarir:nvirfunarrul{riouyirnr:aaurfisufrlor'' eirurnEa.:inF}'r1Nd{?J0nrHnxn'rulufi'n
A v o q, a c, u- a J
o 

.l,['') 
a 0 \r 11'r tfi d'] il 1 : n vI 5 0 il Lz I o yr l,{Yr t N 0 m 1 n 1 : d 0 u tYl u u

6. n1;Fli?oflau dntvrn-ou::ot a0rHa:'[urruauauuavnltrElEgilnt:airuiunrtaou
9

rfiuu (fanf inspection and preparation for calibration)

nr:riruiunrra:?a dou f,nrlrvr"r'lilzar #t rflud,:finr:n:vvir uritfiu 1 riauvir n'r:aau

rfi swt a ri::o a ou1#ririu: at rziu

rrd'lr.J:vdr rY,: fi n'r: fi n ni or*n6 o'[ei un v n''ao"[eirfi Brir'tr az ru;vir nr: a au

tfiuu d'rNl:nn:?eaouzru:virn'r:rndau fitting test

n-r n-,: fi : o a q u mi a r fi a 3 rJ vr : t et r n q u t fi u'[rJ mB ai ri n 1 : t ff fl 3 il m r { e]'l n fi il 1 n

ourfi uhlorrirl#nr: a al ufi Erutn-zu n fi n r{ nr n ri'': rfuri'o': rrtilvi'(rtJura"r

z a{ n-ru::czattrar'turturuauririfiunr:zi o alruzt riauduz0 n1:f,EU

rfisu
; - 6' ui d d d d L a

ttl.{? tu a N ?J 0 { fl f 14'l n [! 1.i n { [ fl fl e N I 0 fl f, n H : E r 5 a 1 0 EJ ttF] n N n 1 55 ?u N ?t 0 {

za,: tv nrY':ale-i

!;

t
;

*
e
E
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q u d o 9 
'6 

d 1 | o 6t v o

r|1 u [1.{0{ il n15 n F} n: au?.11 n tRil ttj tl?q5z :3a{1 nm5a tN a1 tuua 0n?l'l Fll'lr]

flvor Bn"rfllr.triouaou rfi ur.rnEoiri

1un: nifileifi ruruuil au rr n ri'aorzir"lr]lilnrellun-{ rt"o{ n:todou dnlv{

nralun-'r'irfiornrflnfiu'rl'rania'lri, fiqormroltnBale-i, fiza,rtmn:nnri"to
j a, q r d 9 r d q r r I 5) u6
mrur-r0l.rrr:rIF)od?t mi,,rllio1il, mrnfinr:tzirra,:a'jrorio'lriufindun:ru

q

qr n nt::: tll nri otri, zu-rflutdra o,,r n-t EuaailfiEohi, fi rrfiauirxtruagi
q -i- r - ,: d d r r j 1o-o d d -:
t1.[fl nl uYtFl{ n d 1?11 5 0 [ilr1n il tl',lEJn rQ't]114'lYluflu F]{'ll.rtvl u{ Fl l.ttFlu?fi1il

evl ,6) ' f 6 dt e
ral [uh.[F]?nf a{nR1?Lau[r]ozt '1Fr ruuFtl.[

ddor;-dve

t Fl : I N n 1 : L A 0 n n'l ufi 1.[ { []l A ? F] Fl ?'l ].1 t O 8nU A\1 0 0 A ? fl I nc I i nometer

( inc ti nation water level ) n-oi ttlusir timu,:fi nr e.n: fl 4 : ou Fl R il n-nuflJ3a a{
a v *&

n'l n'J u : : a ?J o 0 t r n ? [ 1,[ tt 1.r ? 1,t o 1.[ [ Fl vr f ]1 r.J F]
q

olol9l

a51A fl0U Fl't lrltfii ?J 1.['r n rrn 3a11,l?1.1,?Jo{r aY}]{ t?J'] ua 3r o?1'l{ 0 a n01n n{
i a . .jer,

tfrod'ril'l:nrn5srvior.ir (rJnfi tire hoses of size c) fi12lunr:tnnou

t.lo no'r nfifio;ttjurt a,: nr:o'rrn r:In €Jr''?hitil'ir rt a.:za'r n'rizr*til eJo-r nlii'Frfi'r

rF)ra{ilaaun:rumorit]urziuvia rJ::rfir* ilrn:;nnlrild't* il:cuoal+uan {nm'lunn\:il'r?l
I

d E a 1 n u n r fi ili x r n: rfi s{vr 0 Fi 0 n 1: d 0 u r fi B!:x il vir rr: t niurir fi rr x r r a x ri o nr:rJ frl-fi 'rluo-? 
u

rzjuri'u 'luciruaaorir#rauffn'r:e-n?1'rurr{ruelld?Erdru'ruFr?"rildso:nrianr:rJfru-fi'rruzot

u u)q " .j
ta1fi u'lr L1,{q 1u?l{vr tYl Nlr d N n? u

{rflur,i'raa.rn-0n'lra''Fl1{r Nameplate z1{'rnilr:l'rru n{r': 1oo N.}J. u'r? 1 zo N.N.

ua;14r.$'r 51.r.il. rfiofinnt:tusiruvuofirfiuln"a--orrfr'':ornrirunr:aortfiEJ!Hian:roaautvirir
-;uoiu:a.:rfi o ttnntziary a rir d'ryil:v,ir #tu::ozo': tr Rrluuuruau

z . ianttutdarszaori''ouaia?Ja0lfiartuuuruau riouuayrna-,rta5ofi'*nr:nourfiJul?i?i't

n15;an?'liltdu,:zaori'ouu control surface n'rgtnBo':fi4 inclinometer (inclination water
. ia ; -level) f,,:fi scate interval fiaannai'o,:nnoin:'rriru::ri'r-r 2 : l ooo (o-m:rriruzunrirrnrrretg.t

rfiuuniu:rur?rr{1ulr1{?:rurvirnlu 2 mm. : t m.) ,r-rLlf,n{1u:ilfi 2 ,Jnn1r;n n?1ilr6u,j

zo{#{uu controt surface rfiauJEaurfiuuriat.lttavfin-ora5ofilunrif,ou[fiuuri'o,:firir'lriunn

rirt fir n rJ a n1:inrfi rir un n rir.: fi o'ir nr: aaurfi EJu ri'r n 6irrrfJuhay rir{Jr*r'fi'raa,: ri'r n"o,:rir

nr:r-iiurj:,:IFr:0di'r0Fir,r r"hi'ufi.ru:or6EJrioufioyr;ruiunr:aau,fiuuln 
j

q

n1551EJn1rt,.1n nr:ior uo ntr n rir n:r x tE ar Lrd"lpr"'a.:iloua nut,rrunuza,r n-thltufi nmr,:

ln Fl-{n-?odl{

lnclinationi Measured at the dome flange at the south-eastern end in the

longitudinal direction: 1 O : 'l OOO to south-east, in the transverse

direction o : 1OOO. (irr ru sirumr.l,rrr.i'rur-Jaulqer (oome ftange) fifid
v d 6) ee I u o o r

a r?ua 0 n ie u0 Ln aluU n'l I 6iFt rr1-r? rrnuFl-l N n?1 ilu't'lz o{ n r [r nr ra fl { 1 o
q ,v 6 O O - &: 1 000 tuu{ytFlns?1,loan iQa{ La [uylFl a0al nnuttl4?rtnunl].JU't?zo0n\l

t6EJr o: looo)



r6 6 d 
iauo{rmatluuuruaufl"uodri'uoirurari,rfiorirunsrrtlJllAYlSYtAilAdn?',lNtAU{U AdOnU: i o

-Jrouo];-afinaaunEaofn:soiun:'lxddtaorfiff: (measuring device) rJ:s'i'rti't oirurnuofirnNlrfliltIu
- Z j - - &o o r d -nltnnm0[nra{?n53auff?"rNd{aod[?1ard::;irn"onr:finEr-oludrufiudnf nfl10nf ryt:'l3t{lu

rdtrrrirfild'iu6mBuan:ryrurflamrnnr:rdsoaarfi'o#oafiao ri',:uan'rl{tu:rJfi 1Zlo

Itrfluonce of inclination
noasurl.ng device

D=L/D.

v=f

depeadinq on the positioa and tho kind of a

tan B

-T
a

__L

th)

position of the ueasuring device

I

'///r(/////
F.#L_--_1
h^= /r.D

Important 3

If atislocations are possible tlte Deasurirg device
srd of the tank. The uost favourable position for
device is tbe nidlille of tbe tank.

Dust not be at tlre
the EeasurinE

d u d e A ru " r o &
I il 5 Vt n il O S Ft ? 1 N t A 8{ fl A { n { A 3 N zu A }J',t n U O SAUO g n U A'l Ufi U{ Ft A Ft { U n y ?l l.tn z a {

A-
tn:a{?aisFtuzaittfin?

trjfi r z

27
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uYtl4 3
u au [u a n1: ri']fi uaz-ua ou u avdrue u

'C etl ,o e
nfo nr:tn rJUao tu a? uz't ttj [uno

(Criteria for the stepwise filling of storage tank)
YrU

a'I5'1f z u n ou n1 5 [ Et t{?] o0 [H a? ttn a u n:0
(Filling step tables)

fl ou tfi cJU ttuu tfl 8n (Wet calinration)

n-0L5:azs{rfin?1%ltu?uou (Horizontat storage tanks) 14']nnnoonltuuri':ainq
, d6)- ; dt A a I " 

d' i d 6
rl::fl.rpr Iz\]'t14ty,t 0t!],tta50{N0fl1}1:u2nu1N'1 Fl:?taf trn?tel?'rtv!0n1:u0z'.lu14:0F] FIF}'.l14?ru

nr601n:. nrT?1'rFr?'riJaarrn#atunva?rlJdYNl,'lit,ld:rm'ir,:rirn'r1erdflzo\rr14n? (filting height)

nrerlun-orfisrri'rrirrJixrn:aa{rfla?fileinrhJ (ritteo votume) lun-'ru::a?,o{rxn?lt-lut,r'r%0l.i
o r i " qvi

nretluzir,tn':rerfl,:firirnun'lffirruuouziionfi,,:. (mea'suring space fi'T0 measured volume)

luyrrrzi,:n':,rinnrnziarirfiurril00nfi?1Nru (t-egat Metrology) lriarrur:nn:;rirki'n-':ai5nr:

riru: ruyir,: n ni n n'r a n*uria droln *rin'0,:lir n-r ai6 nr: nar tfi uuri o n r: er:ro fl oulfrn'riu: ot

n-0u::az00rfln?d'?unlirrrirnrra.ra"xvliu6:vu'irorirnrrnarzorirnn:nrulun-r(ritting height)

rYupirrJ^:ann:z0stfla?fikin':hJ -(titteo votume) fifirirn,,rfiuu.iuor* Inulziuuururrr:rtziu #'t

Fl'r{Lt1luil1Fr:r (volume-standard, plpette, iank prover) tl6oxrn:ior[tuuel']e]5'] (standard-

meter) n r orni oforrJi arr n:zaur ar rio urvrleivi orln a r n,:1uri''tu:: oz ot tr n':lutturuouluuri
iJ * r r :i 6d a t 3a r 6d d

nin:']flioeJ0'tl,tFl'lFt?ietflnflo0tfiR?ytn'lFr:f ttRvlonr:ntnfl1?l*tifln?1 ?0ntr "douLnilu

t Luu Lfl u n (wet calibration) "

vr o a : rJ fu m a ui 5 n r : n : :o a a u rruu t't] ri n 0 o n ttJ lt

r.; zourznnr:rirrr*Brfilnoulrnvdru:uni.rnr:rfielzo{t}1n?Lflrhlluri'r (criteria for

the stepwise filling of storage tank)

z. ) nr:r,rf,un aun r: rfi ruzau rv nr riri R: rr :-o ( ri tt ing step tabtes )

s.) nr:rirurrumrrirrJsrurn:dranzarnr:tfiruza':,rorururYr*r0unr:t6ilzattmarlu

ttrinvn:o (Calculation of the minimum value of the filling step the volume)

+.) nr:d'nvirfi*naunr:rfixaa'trrarurinrn{o (Estabtishment of the fitting step

schedule)

s.) nr:rnioNuuuil'lnrluavailn:rri (Standards and equipment)

o.) nr:rfia.rzarrna'rtz"r6jn-':r#orriunr:ipr:vpi'rn:rNd{?'a{il0{tyrR-l (ritting of the

storage tank and Dipping)

Z. ) :r utruzu R n']5Y1 Flfl ou uRr zu n nr:Tn ( Measurement results )

a.) nr:r.irrauaziorynriorfloo (oata sn-)oothing of measured values)

29



O. ) nr:o o nlufu: af tJ n nr:dau tfi auz n:ro aaulvfri rfu:a'r (Verification

Certificates)

9199

z un aula 1 . U AU t?l A n15 fl 'Il{ilAUU GIOU t[A UAlU?Un5\fn1l t6l t{UO 0 t}l A? t?l'}

lrttufi'o (criteria for the stepwise filling of storage tank)

' i " Y 'tzattnRrrzirlr.Jluri'ru::qn0uyldlel'i:fln1H1,[nz'Lrnauttn3u1a1u?1.tn5{?]00n1:tFlil?t Ef t?1R?tz'l [u t1ln{: 
e

zo.rrmn:lurrurr*ouri':er n-rFr?{ r[uu &1n:rmB oerrn:in ltuuN'r Fr:'r 'ir rtluo t.irt B.:fisr-otrirvun
,&

Fl']zrrylel']uN'tFlr'l (Scale interval; S) ao':#.:u::naa':tmnrlr*uorr*rrrdumr"ln'ornnr:rirr.t:ru

ri',,raa.rnr:drreir.:rrnr:ryr:rurirr#urJrgueinnr.:nratu (internal diameter, D) ttn;nrruar:

tafi a (mean tank length; L) zatn-':u::oza':ruarluLtl-l?1.{ot,t

0.004 n-r. o I) r L S (m') < 0.0 lnr.rDol-

nr:rirrrun rirzun rur uxr r::ritJuf,r*n outt: nzo0nrrrnEsxnr:rrfia riryunt]i err aiz a{

rm n r riouiyrlrirE orl dt o u n,:'tun-,:ur:ozo,: m n':luuu:uouluirrio=n*': florr nrl Aa a?Ja{ rn n'r n {
j

luri',:u:: qza,: rm nrluuuruouluuriar 
^ 

i': fin n r rirz oo rirur*, u', uu', r:r fto: rtiuri ei'r 6 rr n
c.q'

rrn: fifa 6 rris0Q'r n n Frzu n fi nzo': nr: tnterpotation ririli err nr::vu'jr.: rtrinv rirut*, u'',nu', r r'',
tdv d d , q! u - q, a a X a & du

ttn a.rz o r d g Er0 n 0{ tfl t? nt ouu't?l,l'tl.ia.t'rnautnu [U n?1a r tuunl: d0utytuutflia dua ny]{elz o

- .j - '. { 'ornnmrrrmnunvrtnnornnira.r'[airruuauzornr:inF?'rNd0 (uncertainty of rhe filling height)
a A a r 9 r r I uri'rsiSnr: dipping:vm'jr':dortfiuufi,rfiFirnrrrulrirrr*uou6'rrziun-u rrnri'0,:nr:il:;netn

r: nrln EJm"'or nr:riryunilB nrn:zaurma':riourvrleirE otln ounrlu#ru::oza,: rra':1urru:uou
o , i-l o sc. t Y'turirinrn:-,t"[r"itludrurutnrto':prrzufiN'ru]J'rn:'r (Scate intervat; S) virtri'urtluzir,rriererlf

fi d rurun i'r t6 arzao tr nr#o Er n,r fft:firl rymriun r-=nr rirrYuH ilr uN'r Fl:'r:yr.r'irorJEe.rr n:fi
rJ n o u n,rtun-our:+?to{ n4 Rr n:yri rki'rfi s,: ri': ai 5 n r: tnrerpotation urnymr n utiunt:
tnterpotation ?t o0 n?') a.i d-arwlr*d:vn'jronir n':r uaozar rr nrnr ulun-o ri'u ri'rr-JE a.rr n:z a': rr arfilci

q,Aa,66urdqo,d

nrLilrt{J%ilrlBr tinear interpotation frtilfiflrpnruriodr,ripr ririrfiaoornnrra.rnhfiuS:yfl'j1,1

rirnrrarq.tzoorun':nratuff,,:(ritttng height) n:rLrirr-JEann:aoouunrfitrin,rhl (ritteo votume)

z o{ n-rui:n?to,rrm arluuur*rr*do,rarra dtu3rJzau Fn:r0u::r (fi tting table ), n r:'rr d ou

rfiauil:v,irn-{ nia graduated dipstick nia scale lrrElyl':lila=fia-nwru: non-linear correlation
u o .; c u
n-tuan.:'[u:1fi t a rtjun:rv,lutdorrnrrru#a.rfi'r.1d::t'ir,rrJBarrnr#a.rv'rTyrdza,:r.Jixrn:firfirun,:hJ

1v; ifiaurirr.lixrri:n-': (vr) rTrnrrr6,:n*xlt'yrdzo,:n:rlJflr?lo{[yn']nrulu (H) rfiuuri'u

zur ot rai'urirunudn nr.:nr slurit ( o) r: rfiuln''jrtB rr rufi rirrli alr n:rio eJ t,,0, 
^',r 

u au rj. t
uBtrrln"urj'.:utiqza0txnrluuu':uau ri'ufiilBxrn:errn "l$ilra?ra.rar'lndifirfi#nzoon-':u::a

a9

z ot tr n:tuttl*?rlarr a r fi nrr al d-uviu5:vm'irril-:xr n:nr ulufi,: rit-l n:r ru a{z o\t rr fl?nt elun-'r

[il t!ulil f t fll+il'']n tN 0 t?t uu nuu5 n ru n': n nrt n:rar flr aoo ntilo ilnrr ll aunud:yrir.:rJE alr n:

nrulun-orilFt?'tNq,{iz00tHn':nrului1':itJurf':xi'u (tinear corretation) n-orfulirrrudrr.u
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fi'rvr'ud:;n.ir,rrJ-:rrn:nrulun-{riuFr?1Ndn?'a0urarnr€Jlufi'tlilr{lurf tr#uxrndrr{lupi'o'l

r6o nil-:arrn:aa,:rma:riaurnkirnEaili\aua,11un-ouiiQzo0tfla?lurruluouturrrintni'rhi'r{lu
. I ' & .- ^r P^-.i^^.^^,^Y^^,- ,,^",.1^.,-'":'",#"',"
a1%?rlryrru ara'l?tl.[fiN']EJrl''rF:r:'r (Scate interval, s) ri'ladruturiaut rravriaurrfierdr'lrfiofit

-ig--oaatAu:r? myrFl?'tl.,lfl N1,1116:syl'jr,rr-lBxr n:nrgluff'rri'unrt N d{zlo{ tm nrnr u'tu#r r[Jutfi,: ta'uurnzu

lrg.
frllrag curva
of a horl.oot.l cylrnd.r

I

y Ei
yr

I

.'
:
:

o Fl os l.o

D 7 11+

pilfi ra n:rv,ludor.:n:rer#ern.ud:vn'jr,:rJErurrt:ii'runTvrSzaor-Jietrn:firfina,:1il 1v;g.

tfiEiuri'uiliiltor:n-,,1 (v,) ri'unrrr.r6oai'a.rvt'r5zE{Fr?'rNd,:za.rirnrnrEJlu

( H ) rfi Eru n''u z ur or r#urjrurtudn n r,:n r uluni'r ( o)

fiorsrur:rJfi 19 rfiaaarEJiir%zoon:ry'ln:rxa*nil"ud:vn'irtriirrn:nrEllu#iri'u
qv6e'lt?'

Fl?'lNd0a Ef ry Rlnt a [un{ui r? ru nun{ r1nyr1n1ttFm..lza{tfl n?FI?ejo-l1,{?1,{[m1aad Fl'l?t}t11N']u

nrn:rtri'firJBarrn: v" unrrfiardn^;'r,i'r1,l1oi'rlirurn: vo rirnr: dipping lni'nrrrr6orvirri'u h.

LLay hb'nrrl;irri'u trnni'atnr:m:ruriril-:urn::cm'jr,tilBrutn: v" un:ilBlrn: vb ra"raiS

nt5 tnterpotation rnrl'irrirzunfinxrnfiqoraa{nl: lnterpolation (the greatest interpolation
d,du

error) firi-,rvirriu f,,, r1,r:1rnt: interpota'.ion t{Junlityluuuryrynim:arurifitfr'toqiu',ltfiu5ru

fi 'ir n:rv'l fi rrrr er #ernTud ltlui#un:'r

,tc i5
lrg'

tntcrpol.tlon choad.nd rhttrPol'trun 
'rro' 

lrnt b'lYcen
teo (rllrng Pointt

rd ozEJr I6iruzor n:rylnrr er a-alvtir+d::r'jr,:rJBarr n:nr alun-':ri'l nt1,.J d{z ar

rr nrnr ulun-.:l-:r:ru ri'un-o

;l

::-
i,'

i'

lt.
?:

i.
!:
a
E
E

E
€
t:
?

s
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urirfiobizunnr:aaurfiarrtanr:n:roaauk"drirL:o':1n"runfiuirtfiafiorrnt:rtHan

rJ frti6 d': ai 5 nr: ri rmunili arr n:z ao rr nr riourvrlrirBarJ n o a nulrtn-{urte?}o0tr nrluttu:t*ou

luirrin'nitl#itjudru:urvirzo'rrirffuflil1uN1a:'l (Scale interval; S) virori'urtluzi'1"11fi':E

" Y 6 e r ru 11 e ;
qrurun i{ tfr uz a': rr Rruo unt [n n a..: rn err n nrzur N1uil'r Flrl t[n? a1ftn,J Flillnvlda?I0{ n15

.a oedrur6d
tnrerpotarion (ttre greatest interpotation error) fi1nlnf ri'a':firir1ritfiu o.5% tl':ottannoU

lugrJzaoaernr:

(r/2oo) . \z,,,,,,

v,
) o.+l| - _._
) n D

+
!:
_i.:

i.

f,,,, )=i
(o.s"t )(

I

oV
lnil)

v,

rirzuafi nrurnfi arizo': nr: lnterpolation (the greatest interpolation error) ;

Minimum space oi the storage tank

rNa

f;n,

i)

Volume of the completely filled tank (Tank

= rd'urirgr*rinnron'rs'tu (internat diameter)

n1:u

volume)

riroeitumu:u fl ?.r. rilli,nsdel

'orn3rJfi 
r o riratafirrrurndarrrun',, interpolation (the greatest interpolation error)

.i a, tv o ..j a ,i - &
, f,n, orfirirnnnt rfionrrxitJuLi'o (curve) lu3rJfi t a nnnovtarfia:rn-uaaurrnr6rf,uorn

) - - Y - ;3 quA
nun,toutzru-t?ruR{nalnn{ af t[l.[Fl'rilRF]'10 vb * vu a0d1N15ntv,lilz1,[N'rn Latil0:raufla'l

a- q -d r- iq ed r -- .i - q wd
rfln?d{Eulna-fronnrrnrrx6,:zo,:n-': Inuaruvfr'lr{firir'f,", pr'rfir5oln#tEa'rri'u

- 3 a I u' ) o s u .i - , & - - t
F]?u[fia1,6t:1Q0LFtfl:! a1d\1f,Fr ?rUENIr tBt za':t]5alrn:ytrmil$flarn:{dNy,l11 0

9tqq

(Permissible maximum valves of the relative filling step volume) aanr[lu'Z citu lu3rJzo':

druru % za{il'i}lln:ri't (v,) rfiurnlur#urirunueinarrn'rulun-o (A:*Jfi zo) 6a

a) rirmfunrrrf,{?ro{r14fl?uBi:rulnn-n'u#oriasfilnii'rfrnfin-nza..:n-{uir{?t0{

tmfi?115[1*']%014 (in tne fore and end section of tank)

b) n?']ilflr?J atrrn:uBrrrufirnnrrfi'r (in tire middle section of tank)

&-
a{t,l}rmrnn{u:r4il00[rn':tuururuaufifir.Jiarrn:n-,:rvi'rri'u urizurntd'ur.irurtudnar,:qd

nrerlu (o) 1a-itvirri'u n-,rfifizurnrahriruaudnnronrBlu arrnn'iro:ri'aor4rnr:aorrfisun-rs
; - I ra , ?. - . v ' v ;dpirrJSe.rr n:zat tr arfrtm rufln [u t14un nvn:': n rerdru':uilEerrn:r.[aEJn'ir[i',]fifiru'rnrri'urit%Ft1{u

n nrrnrerlurfin n'ir
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r19.

Perolsslblc oaxinrlr values
of the relsElvc fi1l1n9
step voluor in tha fore-
sectlon and end sactlon
(a) and ln the nlddle scc-
t.ion of the tank (b) tn
t of the tank volrrne

b

\

\

\

?0.0

%

m.0

5.0

I z.o

J, ,O

0.5

0.2

0.1L
50

tilfi zo riratanfiaoerbitn"za'rr.JErrm:firfixurinrni',ra-erlt'vr5 (perrnissibte

' maximum valves of the relative filling step volume)

ursiornnr:io-elzo't ). Verch uar K. Bonke ki'A'firur{2a':T u Grundlagen der

Vermessung von Lageroehaltern in Form liegender Zylinder hi PTB-Mitteilungen 78 (1968)

No.6, p.455 and PTB-Mitteilungen 79 (1g09) No. i, p. 23 ln"rianrRarnia "Maximum

filting step volume":

o The tore./-.end-s-e-c-tislr-ot t-lle-tant (q3rJfi 21)

Maximum f,ring step 6v 5 !11211 . (, . (T#)) ; D in cm

. T-h-emiddle-seqtion of-thelantt (43rJfi zz)

E0 ?00

0+

0.7382

$0 cn 500

{/0.2.:o.J:
fr

fl. l_
1o s%

Maximum filling step AV <

33
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lnterpolation chord and interpolation

end section

s{fi zr

error, maximum filling steps in fore- and

0,3

'/.

I
I

mzxrmum {l{ing steP - o,ss944 / _ 0,21173 \,r > -D-\'- au I

lincm

r,5 %

n:tl,ltiant Maximum filling Step volume ?] OtFlllNdd?lOttUarUiilrUln fr

ri'urTo *a yfiln d'i fi alfi n'na oo #ru : :1 a or rr n':'luuuruau ( i n the f ore and

end section of tank)
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Interpolation
section

chord and interpotation error, maximum filling steps in middle

V,

1I

I
50%

.\ mQXrm um fi/{in7 siep

stJit zz n:ryludnu Maximum

nRrorir (tn tfre middle

50%

/----->

err7r,9 con Add rt do.,i S fiZ
lnterp ola /ton

t.

,u g/o'z ' to ' Y5
1t

D in c:r.
iE:

0,7382*il;

filling step volume

section of tank)

U Af n?'lNf,f ZO,.:rnn:UBr:rUfi,:
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Y)Yt&ziunauff 2. Et1:l€dunaunltt6i{z a0tila? uoiasn:-o (Rlling step tables)
J ' oi Y"a - u ) r S I r?,6 d

rfrom:rurir maximum fiiling step il':rr[n[urrzovtzurutr zuFlo}{Ft0[!ntnlflN

fiiling table drmiun-,,ru::a?' a{rfi6dilLr1A?}rou (Horizontal storage tanks) fi.:t{lu}Jnruurn:
&quo

fi'tl.rzo{ DIN 6608 sheet 1 riuld'fi filling tables drr5o;rJdru?u 15 z1+"lnN1a:5'r1.t ung
vYqvu.iqi,?"?euq

fl1il1:nZlNZUAOUtl+fi?A8vr 3 ttnv 4 tl.[U?rYt 4 tutArnU Umnlrlnn0U:5nZO{rfiR?11{tt1{?

uau"[e.irflu'[tjnrxaurnil'rn:{'rua'lufirirnur}"[fluy]",r 15 aurnfiovncil?1rlFi01ildfil?i
d

fiar:rurrirrfiunr:mrarr-rzio s irnr + luu:rfi + riairl zulnn-ril1a:aiu ylsn 15 zturor'[n-
I

ttn 
N

1 mt, D = o.99 m., L = 1.so m.,

5t.

3 mt, D = 1.24 m., L = 2.48 m.,

20 l.

5 mt, D = 1.5g m., L = 2.52 m.,

20l.
7 mt, D = 1.59 m., L = 3.53 m.,

=201.

5) Tank Volume Vr = 1O mt, D = 1.59 ffi., | = 5.O4 ni.,

Vn,in = 1602 1., S = 5O l.

6) Tank Volume Vr = 13 mt, D = 1.59 ,., I = 6.55 m.,

V,,,i,, = 2OAZ 1., S = 5O L

7) Tank Volume Vr = 1O T', n = 1.59 m., L =

Vn,;', = 2562 1., S = 5O l-

B) Iarik Volume Vr = 20 m3, D = 1.99 m., L =

V,,.i,, = 2562 1., S = 50 l.

9) Tank Volume Vr = 25 ,t, D = 1.99 m., L =

V,,,i,, = 32OZ 1.,S = 1OO l.

'lO)Tank Volume Vr = 3O m3, D = 1.99 m., L =

V,,i,, = 3843 1., S = 1OO l.

1 1 )Tank Volume Vr = 4O m3, D = 2.49 m., L =

Vn,i,, = 4097 1., S = 1OO L

1 2)Tank Volume Vr = 5O ,t, D = 2.49 m., L =

Vn,in = 51?2 1., S = 1OO l.

1 3)Tank Volume Vr = 6O m', D = 2.49 m., L =

Vn,i,, = 6146 1., S = 20O l.

14)Tank Volume Vr = 80 m3, D = 2.88 m., L =

Vn,in = 7069 1., S = 20O l.

1 5)Tank Volume Vr = 1OO m3, D = 2.88 m., L = 15.33

ffi., V,,i, = 8836 1., S = 200 l.

1)

2)

3)

4)

Tank Volume V, =

V*in = 257 1., S =

Tank Volume V, =

Vn,i,,'= 6161., S 
=

Tank Volume V-r =

V,,,i, = 8O1 1., S =

Tank Volume V, =

V,in = 1121 1., S

8.OO m.,

6.44 m.,

8.O5 m.,

9.66 m.,

8.24 m.,

1O.3O m.,

12.36 m.,

12.26 m.,
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Eilling Step- Table: 1,OOO L

Tank volume

D = O.99m

Vr=1m'
L = 1.3o m Vmin = 257 I S = 5l

Filling

Step No.

Filling step

Volume

Filling Filling step

Volume

Filling Number of Scale divisions

when graduated by volume

V; Liters AV; Liters ln o/o of the tank volume

o.5
o.5

?o 4 2.O

2.5
357

6rt
1 'l 5.5

a 115 115
BO 16 8.O

5 1A5 19.5
11r) 22 11.O

A ?o5 30.5
13C] 'l 3.o

7 435, 43.5
'r io 26 13.O

26 13.O
o riq6 6S.5

11r) ?? 11.0
in Roq aO5

ao 16 8.O

ll RA6 nA5
' 55 11 J.J

12 s4C) 94.O
35 7 3.5

?a 4 2.O

1 05
15 1 .)r)0 1C)C)0
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Flling Step Table:

Tank volume

f) = 't.24 m

r/ ^ 3YT=Jm

L = 2.4am Vmi" = 6161 S = 2ol
Filling Filling

Step No.

Fllling step

volume

Number of Scale divisions Filling

when graduated by volume

Filling step

Volume

Liters AV; Liters ln o/o of the tank volume

6 640
1n no

4rl0

| ?.oo

1r} r}.}

11 2 360
220 't1

't2 2 
^AO

RA OO

14 2 RAr")

15
40

16 2qAo

3 00c)

3B



Filline Step- Table: 5.0O0 L

Tank volume

D = 1.59m

Vt=5m'
L = 2.52 m V,.t,, = 8O1 I S = 2ol

Filling Filling

Step No.

Filling step

volume

Number of Scale divisions

when graduated by volume

Filling Filling step

Volume

Liters AV; Liters ln o/o ol the tank volume

o4
OA20

2AO
20

220 11 AA
5 56e) 11 .2

2RO 't4 56
A A4n 164

iao 1q 7.6

5r)r) ?5 10.o

F,2o 26

n2o. ?6 10.4
1f) 2 76() . 55.2

52r) 2 6 10.4
11 32AO 65.6

50r) 25 10.o

3AO 7.6
Ia a 16r). a3?

14 5.6
1A 44AO ' 8Aa

??o 11 4.4
4 liAo

16C)

16 4n2r) 964

oR4

1R 40RO qq6

1 0.4
lq 5C)0C) loo.oo



Filling SteP Table: 7.O0Q L

Tank volume

D = 1.59m

Vr=7m'
L = 3.53 m V,nin = 11211 S = 2ol

Filling

Step No.

Filling Filling steP

volume

Number of Scale divisions

when gracluated bY volume

Filling Filling step

Volume

tn % of the tank volume
AV; Liters

.. 4 660
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Filline Step Table: l O.OOO L

Tank volume

D = 1.59m

Vt = 10 m'

L = 5.O4m V-iu = 1602 I S = 5Ol

Filling Filling

Step No.

Filling step

volume

Number of Scale divisions

when graduated by volume

Filling Filling step

Volume

Liters AV. Liters ln o/o of the tank volume

5r}

150
15

?o
2ao 24

450 45
35r) ?5

RN

45

AN

16 RO

7 ?65() ?6.5

n 3750 .1 / f

125(l 2n 1?5

2\

14 0 200 _gaa

q 55c) q55
)q2qi

15r) q 16
1'?

o5
tn lnooo
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Filling Step Table: 13,ooo L

Tank volume

D = 1.59m

Vr = 13 m"

L = 6.55m Vnrin = 2OA2 I S: SOt

Filling Filling

Step No.

Filling step

volume

Number of Scale divisions

when graduated by volume

Fill'ng Filling step

Volume

Liters AV; Liters ln o/o of the tank volume

15rl
2r)o.

?50 t9?
45r]

4C)c} 3c}4

55.}
1077

70c) 14 5_38

a a1

7 3050 23.46
1 ?aO 25 9.62

R 4300 33.O8
1 45r) 2a 11.15

q 5 750 44.23
11 .54

'r1 ATOO

1g 7.250 55.77
1450 ?9 11.15

66.S2
25 s.62

12 o q5() 76 54
950 19

1 3 ',l o-soo '83.85
7c)c) 14 5.38

A0 23
550 i1. 4.zL _

1 s 1 2.150 q3 46
304

250 1 .92
17 12 800

1 0.38
I 3.000 100.oo
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Filling Step Table: I6.0OO L

Tank volume

D = 1.59m

V-r = 16 m'

L = S.O5 m V-;n = 2562 I

Filling Filling

Step No.

Filling step

volume

Number of Scale divisions

when graduated by volume

Fitling Filling step

Volume

AV; Liters ln o/o of the tank volume

210
3 6r)c) 375

1n
4 1 10C) 6AA

7n.n 14 4iR
6 1AOO 11?5

1R

6 ? 7C)() 16.88
12r)o. ?4 75c}

7 i9r}0 24.34
1 6.)r) 32 1c)0r)

R 55r)c} 3438
1 45.}

o 7 thn 4aAO
1 .700 34 _ 10.62

'1.1 lc) 5C)0

. 1 600 - 32 10.00

1 ?O'O 24 7.50
13 13.3OO , a3.12

900 18 5.62
't 4 14 7()o aa 75

qq,12

1.}

16 'l 5400 a6 25
210

1a 15.750 qR 44
2()C

ra 1505r) oo Ao

lq 16C}0C) lno oo



FillinE Step Table: 2O.O-OO L

Tank volume

D = 1.99m

Vr=20m"

L = 6.44m Vm;n = 2562 I S = 5OI

Filling Filling

Step No.

Filling step

volume

Number of Scale divisions

when graduated by volume

Filling Filting step

Volume

AV: Liters ln o/o of the tank volume

2qo
35C) 1.75

3rlc}
?5A

14 3.50
qoo

A 2 7o.o. 13.50
'1 lho 23 5.75

1 45r) ?9 7.25
a q qoo 26.50

1 R6n 37 9.25
o 71qn 35.75

- , 1.900 38 9.50
10 s_..Oso . 45.25

1.900 38 9.50
11 1r) ai'o 54.75

. - . 1.9OO '- 38 - , - 
g.5o

12 jZ.A5o . 64.25
' 1.850 37 9.25
1 e 1a zao 73.50

1 4qO ?9 7.25
1a 'l 6 1 5r) 80.75

1 15c) 23
1^ 17 ?oo 46.50

qoo 18 4.50
16 18.200 91.OO

700 14 3.50
1'7 IRqOO 94.50

5(]0 1r} ? 50
1R 19 40C) 97.OO

3so 7 1.75
.l q 1q 75r) 9a 75

1r}r)
2A 1q950 9S.75

50 't o25
21 2(-) r)c)r) 1 c)0 00
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Filling Step Tablel 25.OOO L

Tank volume

D = 1.99m

Vt=25m'
L = 8.O5 m Vu.i, = 32OZ I S = lool

Filling Filling

Step No.

Filling step

volunte

Number of Scale divisions

when graduated by volume

Filling step

Volume

V, Liters AV; Liters ln o/o of the tank volume

noO-
1oo 1 o.L 

-

2 7oo 2.4

1]00 17 63
14 2O.5OO az.o

t S Zt .AOO A7 .2

, 4OO 4 1'6
.tg zqlOO sa.A

2 3OO 1.2

400 4 1.6

800 I 3.2

6 g.2oo 12-A

1.300 13 '5'2
i A ^^^ 1B.O

. 1.1C,0 11 4'4

ta zz.goo 91 '6
BOO 8 3'2

tt Z3.Z OO 94.4
Aoo a 2.4

100 1 0'4

21 25.OOO IOO.OO

I, B.4OO 33 6

1 2 16.6OQ F6'4
? -200 22 a'a

45



FillinE Step Table: 3O.OOo L

Tank volume

D = 1.99m

Vr=30m'
L = 9.66 m Vmin = 38431 S = lool

Fitling Filling

Step No.

Filling step

volume

Number of Scale divisions

when graduated by votume

Filling Filling step

Volume

AV; Llters ln o/o of the tank volume

1r)r)

1 1()0 o.33
1c}.)

2 Ar)CJ

1no
7no

4 1600 5.33
'r .ooo 10 3.33

2.600 8.67
4.33

6 3-900 13.O0
1 .700 17 5.6 7

7 5600 18.67
21.,C, ?1 7.OO

a 7 7AA 2n67
2.BOO 28 9.33

o 1r) 5r).} 35.OO

3.OOO 30 10.oo
1.) 1 3.500 45.OO.

'30 10.oo
11 165e}c) 55c)c)

3c) '. 1r)c)c)

12 lq 500 . 65.00.

al 3314 244()0
2.100

1 700
1t 2a1n'a ATOO

.1 300 1 3 4.33
1 A 27 4oo 91 .33

1r)r}r) 10 333
1-? 2R aoo 94.67

7.)c 7 ?33
1 e 20 1oo S7.OO

6nn 5 167
10 2q Aon 98.67

ioo 3
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filling SteplalleL!0,o-O0_t

Tank volume

D = 2.49m

Vr=40m"

L = a.24 m V,,i, = 4A971 S = lool

Filling

Step No.

Filling step

volume

Filling Filling step

Volume

Fllling Number of Scate divisions

when Sraduated by volume

V, Liters AV; Liters ln o/o of the tank volume

100 o25

400 1(i()

,ia
4 17 00 425,

11

6 2ROO 7.)r)
1 4C}0 14 3.50

a 42r)() 10.50

5 or)n
2.100 5.2 5

A nooo 2000
2 6f)r} .?6 6 50

o 1r) 6.lr} 26.50
3.400 34 8.50

1n 14r}rlc} 3500
4 nno

1 't 1R OOO -45.OO

40c)r} 4c) - 10r)C)

12 2? OOO 55.OO

4 c)r)0 ,44 10.oo
65 .)r)

3 4(:)r) 34 450
4 ?9 4o() 73 50

2 6c}c) 65.)
Rn on

2 1r)ej

1 7rlr)
35.AOO a9 5c)

1 4o(J 35r)
18 37 2r)r) q3 r)r)

1 .100 11 ?75
10 3n 3.)c)

800 8 2oo

21 39 6c)0 oo no

22 3q 9r)0
1OO 1 o.25

23 40.OOO

47

lnooo



-Ellinglte p labte. !l0'o- o O-t

Tank volume

D = 2.49m

Vr=40m'
L = a.24m Vnrirr = 4097 I S = lool

Filling

Step No.

Filling Filling step

volume

Filling Filling step

Volume

Number of Scale divisions

when graduated bY volume

Liters AVI Liters ln % of the tank volume

14

19 38.s0o 95'75 - --

21 39.600 

- 

99'OO

22 39.900 gs'75

23 40.ooo 1(}0 00
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Filling Step Table: 5O.OOO L

Tank volume

D = 2.49m

Vr=50m'
L = 1O.3Om Vmin = 5122 I S = lOOl

Filling Filling

Step No.

Filling step

volume

Number of Scale divisions

when graduated by volume

Filling Filling step

Volume

Liters AV; Liters ln o/o of the tank volume

1r)r) o2a
4c}0 4 0.8

2 500 1.OO

147o.r)

1 r}r)r) 1r) 20
2 2o-rr

1 4C)0 14 2.8
5 3 6c)c} 7.20

1 7rlr) 17 3.4

A sqon 1060
2 2oo 22

-? -7 \OA 15.OO

27 5.L_
a 10 2on. 2O.4O

d
c ?no 33 ' 6.6

o 136c}r} 27.OO

4 ROO 48
i o o-t ao.^ 54.4C)

. 9.6
1q ?2 2r)tt 64.40

4 3r)c) 43 a.6

16 ao Roo 79.60
2.700 27 53

4.42 2r)r)
nq 4c)

17 34
1R 46.4e)0 s2.80

1 4r)0 14 2.4
1 0 47 AOO 9t60

lr)r)c} 1c) ?_o

20 4R ROO 97 60
7r}r) 14

qq oo
4c)r) 4 o.B

22 aO Onn 99 aO

100 1

23 5C).ooo

48
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Filling Step itablei 6,O-,-OO-Q-L

Tank volume

D = 2.49m

Vr=60m"

L = 12,36 m Vmin = 6146 I S = 2ool

Filling Filling

Step No.

Filling step

volume

Number of Scale divisions

when graduated by volume

Filling step

Volume

AV; Liters ln o/o of the tank volume

4r)cl

1  r)rt

I 2r}0 2-OO

4 2 F,Ar) 433
1 6r)c) A 267

7r)r)
2 0c}c) 3.33

6 6200 10.33
2AnO 13 433

7 A.8r}0 14.67
3 2r)r) 16 5.33

R 12.)r)0 20.oo

I 
_1 

5.8OO . 26.33
q ono 24 'A 33

3noo 19

r n 2(l Roo 34.67
A noo 3r) 10.oo

'6 4.)r) 3? 10.67
55 33

5 non 2a .4.33

14 42..200 7 3.67
:r Rno 1ct 6-33

15 4A nOO BO.OO

5.33
1A 11 2or) 4533

2 Ann 1A 433

2non 1r) 333
1R 55 AOO s3.oo

1 6nO R 2.67
10 57 4oo. 95.67

1 2no. A 2.OO

2n 5A 6r}r) s7 -67

4r)r) 2 0.67
gq 67

2? AO.OOO 100.oo



Filling Step lable: 80.ooo L

Tank volume

I) = 2.88 m

Vr= 8om'

L = 12-26 m Vn,in = 7069 I S = 2OOl

Filling Filling

Step No.

Filling step

volume

Number of Scale divisions

when graduated by volume

Filling Filling step

Volume

V; Liters AV; Liters ln o/o of the tank volume

1 0.25

2 8C)c)

I OOO

3 1800 ?25
1 400

4c).}

5 SC)C}C) 6 25

3.OOO 15 J. / J

10.400 'l 3-00
3.600 18 4.50

5 40.} 27 6.75

a 14nno 1750

10 23.600 29.50
8.OO326.400

1 'r 3r) ooo 37.50
6 6r)r) 3i a.25

6 ROO ?4 8.50
1 3 43.4OO 54.25

6 6r)0 33 a.25
5(.) .}r)0

6 4c,C)

15 564r)(j
\ 4n-r) 27 6.75

1 6 61 nOO 77.25
4 2o-o, 21 5.25

17 66 .}r)r) t12 50

6q 6.}n

lq 7? 6r)r)
ioo1?

20 75 0C)0 93.7 5

22q
21 76 nOO 96.OO

22 7A ?OO 97.75

6r).)

24 79 AOO

25 AO OOO
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Fillin( Step Table: 10O.OO-O .L

Tank volume

D = 2.8am

Vr='l 0om'

L = 1 5-33 rn Vrrrin = 616 I S = 2ol

Filling

Step No.

Filling Filling step

VOIUINC

Filling Filling step

volume

Nurrber of Scale divisions

when graduated by volume

V, l-iters AV; Liters ln gzo of the tank volume

2AA 1

2t\o O.2

2 8OO O.8

1 .200 6 1.2

3 2.OOO 2.O

6r}r} 3 0.6

? 4on i7

12 45.2OO . 45'2
a Froo 48 9.6

F/ ann 54.8

14 64000

5 5.8OO 5.8

^ aa^n A6

7 12.OOO 12.O

4.2OO 21 4'2

B 16.200 16 2

- 6.400 32 6 4

10 27 -AOA , 2t I

1 1 36'odo go o
o ,nn 46 5,2 

-

1a n'r Roa 83,8

1 R RR ooo 88,O
3.4

10 q1 4c)c) 91.4
14 2.4

20 qa 2oo 94.2
??oo 11 2.2

o1 oli 
^nn 

qG 4
1600 8 1.6

DD oR onn 9a O

1?
23 99.200 99.2

6C)0 3 o.6
,a ocr Rno 99.4

2r).) 1 0.2

25 l OO.OOO 1OO
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r+anfl1nfl'fi'rn n-{lliraaarrra':luuuruor*fizurnlrirflu"lrJnra.ril'rDr:S'rl{?,s{ DtN 66o8 sheet

t firirmunl{n".: t s zurBrfrarur:ntd'nr:rrfi g.t riiupr-rdrsrniau titting tabtes (iri'iunr:

rJiur.l1,:or n fi',:u::1zat tr nr'iutruruoufifitei'r*rir6udn ar'rnr alu ( internat diameter) Ioru
19

i,adrafia:vwjr,, 1.5 rrua: fir z rnn: rnEarJixrn:il:;arrru 5 mt - 3o m3 ) Rooiaafia

sydnzv{o"lunteohtfiun:rxdan ritting step votume nexfranlrifiritflasnhfrituualunt
; & a osao 3 qe A ; etvar i-

r10n 3. 1 UUna LfiNqlu?UFtlnaainll filling L\lN'tflAU lnAAs tfiNnlnnNfllnnananu
U

l*ihoqufiulil

;
El'1:"10Y1 3.1 Filling step Uflv Number of filling step

Filling range Filling step volume

ln % of the tank volume

Number of filling steps

< o,5 )2
(1 2q

)5{21q

/5(515

)4( ro70to

)qB5to70 (5

to.B5 95 {2 )5

)4(1s9

g9 100 ( o.s /_a

t PTB Testing lnstructions, storage tanks in the form of horizontal

cylinders, Annex 2, 1984
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Schematic Drawing of the tank No. 1 ( 100 m)
Petrol slation

2.695

{ 2,572

J__

.-\
L,

Zero level is i,lerrral witlr lall point
ol pr(l^r on drllurn plate

Schernatic Drawing of the tank No 2 { 20 n'l)
Pelrol station

?.49A

J- ? 2i3

i_

0,001

t_
Zero ,evrl r: rdenlrcdl arill lJtt poilt

0l probe on daLrrn plate

trjfi zs ::ayuRy:yriuzooriru::12o,:rrn':turiuruau fi,rl#fir,oi'ulr*flxdr#r,
{q
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Schemertfu: Drawing of the tank No. 3 (15
Petrol station

2.r&0

{-

rredu.irE equi)f,Enl

rncasun,u gluiprnenl

.0.012r\_

Schematic Drawing of the tank No. 4 ( 25 m';
Petrolstation

0.tfi2
t--
I\.i

rls c lE!,1-l,s i,,.arl{i ;rl v,lllr,dll !i)inl

2.1 ,\0

l-
\.1

r\ 1,964

d

003

t_
cJ 0rrrt,e oi drlrxn f,ldlr

:rjfi z s ( oi a ) :r ur uns : v n-u z a,: n-0 u :: az a{ rm a:luuu: ua u d,,rtzifi or oi.olrrru*-, uir*

nEx la* hthPjj

ss *. ru,si8 ,l
worlirrg tanl' volunre

1 5.332 nrj

l",Olcvrligrdeillrcal*r!,'r::foil,l lnacllve:pa(c
ol prolre on ddhnn pldl. ot rarrl. { 0,003 m'}
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Schematic Drawing of the tank No. 5 (16 ni )
Petrolstation

l
0.025

rresuting equ}ment

Schematic Drawing of the tank No. 6 ( 5,5 m')
' Petrolstatibn

:r]fi Zs (ria) :;arrtnr:;ri'uza':CI-{Utrnzo\ttmnrluuuruau d'rtfrfin;ol"tu*lu:t

reauirg e{uirn,erii

Zso leirl is identicd wilh tdl potnl

o, pnlE ur dalw plate

lr- lanl ,illim
s5 % 5,205 m3

Ztro lewlis idenkal wih ,aI Poinl
ol gob€ o0 dabm Plate
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I
d

u?1r4 4
n r : rir u: ru rr rir r.JB n r n : oir a nu a o nr : uG ru u a 0 rH a ? z a 0t

g6or&
?, uaaun'lttErt{uoo tfi a? lil tta asnio

(Calculation of the minimum value of the filting step the volume)
v"&ril

n'l 5a am'luua aunlt ta 3{?} a0 lfi a? tLn a s n t0
(estaUlishment of the fitting'step schedule)

&i'o'
zlu or auff 3. n'rrri']r"r? 6umr riT rJExl a:d1 fl nil a0 n1:rfi s{?J a0 rfi a?z ao?iuq

naunl:t6'JUaotila?turrsiavnfo (Catculation of the minimum value of the

filling step the volume)

Inufi#nnr:ua'rnr:rfionrJierrn:oi'iqorzoonr:tfiruaa,:rmnrluusiasn{{ (ruinimum

filing step votume) tfifirirrvirri'u rirziumilraerrn:r (scate intervat) mrnrtluiturNluN'toli'l

lri3tJza.rrJErurn: (scate intervat of voiume graduation) n-':aunr:a-rtrirt rirmiun:niri'afizir+

fiil'ruil'rniltugrJaa.'::rasn:rrunr'::vn'irtf,unuIBN'rEri.'r (scale interval of length

graduation ) r:r,ir rfluri'o r a a.r4 filrifi't fi#um er r er err n:r1u3r.Jz anjiur n:ln a Firur rumtrrir#u

rNlBerlFr:'t (scate interv'at)umfiauizir*rFsrri'utniatin:sri'un?reJ6h:za{tnar-uutfifizturnerrs

airn:rlugrJzorrJBenn:n",:airnr:#r,:eir,:rziuri'u ornrfi*r6anrir t,tinimum filling step volume
or I d e r -

lv{ryir riun5 aria a n'jr rirzun il r sr err n :r ( s )

oi:aciro +.t n-dur:Q?to\:rmarluuu:uor*d':fi'rJnr{'rilnri'rariea6i?uaa,rili{nail rnBanei'rEJfi'u

unilgn ut+ n.*"ptut" r.i,:uon'jrfizurnrfin-ornrrru! (tank votume), v, rrirniu 4o m3 firir
urrqru

rii'urirAueJnartnrEJlu (internat diameter; o) tvirri'u 2.5 m u6ryFt?'llrtl'r?n-ota6EJ (mean

tanx te'ngtn; r-) rvirri'u 8.25 m q{fitFir Minimum filling step volume Ba{ o-{ui:azo\ttma?
a i a&'[uuuruau6o fiaur ur uur n:1u:il24,:rji rurn:

0.004m..DoL
0.004 m. . 2.5 o 8.25

0.0825 m3

0.01 m.oDoL
0.01 m. .2.5 .8.25

0.2063 ml
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o 6) e' &
t1{a0a1nz 0n'lH)+a hlFl'lzl,lfiN1flal]a:r (scale interval) n"auuaor,:rirtuyu:rJrilnEnrra;66dF]{
ri'rlu3rJza'r 1 x 1ok, 2x 1ak nia 5 x 1ou lprEJk rt]urozdrururfi*iu:nn1asjru:urfiarnu

_ l)qtt5ortuu rl'ori'r+Iufifir:rrfionrir (scate intervat) hi'firirrvir#u o.1 nr3 nEa r oo fisr:' 
-gF]0t,lt,l Minimum fijting step volume rvirri'u 1OO fin:

Yr9vdvo(tv
?Iua oul4 4. n'lsa Dlr,irzlu n aunl : tfi sJ?t o0 rH a? rrsi av n io ( estauistrment of

the filting step schedule)

nr:6'ntnietxfr r.r*n',-rfixzo,:rnorlu,rrin=rii,r (titlng step schedute) rirmilri,rfifi
zurnfi ri'n n:r e.ro 6tn6 olrirtJuhl nr ar zur n fi'r ar n:rr ulunr: a au rfi aunfi o n:rq aauhirirr-u
ta{n-{uirqao,ttnnl'luriu:uau qirrflusr"a,:rirnr:rJiulziTnsdrFirlxnr:rrfi s.t nruri'ran:ra.rq'

ozo{n-$ (tank volume) fitmrnzurrr#tu::ozo':rynrluriuruoufizurnrflr+lilnralzr*rnalrn:
u6) ; - &-.--' -.d.q, y r qsr i q€ ;q1laa{ lurvrvr s un':zunoufrfrriru-tr]un:"[zjprrruanr t? [1{ u?r?r s trirnunriu

ANS

dil

fi:aFl nlflnu
3 d,

ilFntfl1.lil't

(mean tanl<

or-r a dr o +. 2 #r u : : q z a o rfl n r'lu uu: u a ufi ,: fi u n r-r u n rflr s n-r s ni r uz o,: yr : ,l n f, N

runilaa ut* nameprate tjruan'irfizurnfiri'nn?-)Na (tank volume) rvirri'l so m

8udnnr'rnrcllu (internal diameter, o) rvirffu z-5 m rrflyFr?-1il€Jr?#,rrq6a

length; l) rvirri'l 1o.Z m

. n.) rfiafiarxr:nrilzfur,r*nslrlar']uu Dip-stickrne"l#uanorirrrir*u'rourrr.
'tu:rJzaorJSrurn: (scale irterval of votume graduation) nr:rirmt*n filling step schedule

ei'a.r rfl r*ttl n r *.nt a ulz

1) minimum filling step volume d'a,tfirirrvirriu rir#unrurururn:r (scate intervat)

2 ) filling step volume vtttflxns)'00[{lu,irr*rurfia.r4rurir#un}l1e,aJ.lai1 (scate

interval)

t - ' qe 
' v d r &ll'lFn Minimum fi iling step lfi rvtl nuv5o 1[o un'lrriraur elr ailln:'l (s)

0.004 m.. D. L
0.004 m. . 2.5 . 10.2

0.1 02

0.01 m..DoL
0.01 m. o 2.5 o 70.2

0.255

arE
rnonnrzuvxluN'rFr:1 (scale interval; s) firirrvirri'u o.2 m3 rio zoo fin:

i-Jv
rfr ofr or:rurorrnrtoulznre.i nr:r,:fi s. t o:tn,-ir fiiling siep schedule
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Filling range

(t-iters)

Filling step volume

( Liters

o

500

2,54O

7,500

15,OOO

35,OOO

42,5AO

47,54O

49,500

5oo

2,500

7,500

15,OOO

35,000

42,500

47,500

49,500

50.ooo

25A

500

1,OOO

2,500

5,OOO

2,500
'l,ooo

500

254

to

to

to

to

to

to

to

to

to

rlnfia'lirurlum't:r,:n-:oeir':nu'jrtrio.:ornrir#ume.J']EJIJ'tFr:1 (scate interval) uo{n-n

- V " 6' , <j q. v 6t
or-oneirrfiririvirnlu zoo t rr-':riusirrflun"o,:rliurir fitting step schedute irfia'[viaoornai'a':rtiu
q. .\ v Y - " ?, t qe a "
hJnrn rtoulzvr-': z Fr{z'r{uufi1n as{n1iyi-rzufixr usrr nilut,t Dip- stickln uhi'rrant rfluf,u

fiil'ruN1m:ttu3rJzo'trjiurn: (scale interval of volume graduation) ovln" ritting st"p

schedule

Filling range

(t-iters)

Filling step voiu.me

( Liters

Number

of filling steps

o

600

3,OOO

9,O00

15,OOO

35,OOO

41,OOO

47,0O0

.49,400

600

3,OOO

9,000

15,OOO

35,OOO

41 ,OOO

47,OAO

49,400

50,ooo

200

4{)0

1,OOO

2,O00

5,OO0

2,OOO

1,OOO

400

2AO

to

to

to

to

to

to

to

to

to

o

6

6

.1

4

J

b

6

e

z. ) uT n d'a o n r :ri'rrfuuill er il1 a?'l u u Dip-stickforstfi'tr a n o r{l uzsux*rr s ul ntrtil
:tlaao:seJsa?1il1.i't0ivudrotiuuxruilla:1 (scate intervat of lengith graduation) ffoi'at

rJiu ti t t ing step schedute trn n rir,,:"[r]ol fi n I T't{?i't'tut.rln u

1 ) Fls{[n0nlfi' minimum filting step volume d'a.rfirirle.itfiun'jrrira&unulurulFlt'']

(scale interval) d.rtvirri'u zoo fin:



a;'[nr" titting step schedule

Filling range

(uters)

Filling step volume

( Liters

Number

of filling steps

o

1,OOO

2,500

7,500

15,OOO

35,OOO

42,504

47,500

49,OOO

1 000

2,500

7,500

15,OOO

35,OO0

42,504

47,500

49,OO0

50,oo0

200

500

1,OOO

2,500

5,OOO

2,500

1,OOO

500

200

to

to

to

to

to

to

5

3

5

o

4

J

5

D

5

to

to

to

a .i d \e
nlttn5Bslttuuil'Irrild{[:rrfian'[Fr:rnraafinlri'irovrtlu master meter fl6oasrtiu standard.

prover tanr lun:rfifir:rtfion Standard prover tank ,fr* rilting step volume oi'orri'rrunhi'fi

rirfirrr.iuauneir:fi4 ri'a'rt6an1a- minimum of votume standard sizes tunr:rirrfiunr: lufi
laa d 6unna Standard prover tank ylnAnlflf 1OO nFl: r5a 2OO nni

1 oo Anl trns 5oo fin: mto 2oo fin: uny 1,ooo Arr:

lun:ni z.) length graduation ?rt,t'lFlfl af Standard prover tank .lyrtlrr

t oo fin: uny 5oo 6n: nio t oo fin: rrnr 1 ,ooo Ani

filntfiono-{ztl*'lFr 500 fin:arorfianlu"fi,iruru z n-orfiortlr+nr:il::rrinirarlunr:nirrfiu
n1t

sieadlg +.s ri,:u::tzo,ttrn:'luuuruoufi'rfiilrry-rtlovi'ruri'rB6i?1.r20't11:$nnt rn5onri'rsri'u

rrnr,JEn uu nameplu,u ,iorrn'jrfizurnfiri'orFrx1iln (tank volume) lvirri'u 2,7oo fin: firir
r#uair4utinnr{nrslu (internat diameter, c) rvirri'u 125.5 u.N. r[arn?liltl'r?n-urafieJ

(mean tank tength; I-) rvirnlu 1 78.o z.eJ. bi'{'nrit filing step schedute

n.) nrrir v.,, ao,:riofiri'rrvirln

Vrin = D.L.ho
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0v'LFl"' filling step schedule

o

l,OOO

2,500

7,500

15,OOO

35,OOO

42,504

47.500

49,OOO

Filling range

(uiters)

Filling step volume

( Liters

Number

of filling steps

to

TL'

to

to

to

to

to

to

to

'looo

2,500

7,500

15,OOO

35,OOO

42,500

47,500

49,OOO

50,ooo

200

500

1,000

2,500

5,OOO

2,500

1,OOO

500

200

5

3

E

.l

+

.1

5

3

E
J

- J d q-
n't:tn:EelttuUei''lF):1U{[:1taonInmRlEJ?J1.iF]1e-i'irqrrilu master meter fi;oflyrtju Standard

prover tank lun:nifir:rtHan Standard prover tank #r ntting step voturle pi'0,.:rirnr*rrtr"fi

rirfiuuuouneirr6o n"otrfionLi' minimum of votume standard sizes 'lunr:rirrfiunr: lufi
Jaa

l,$nAO Standard prover tank ylnBn:]n{ 1OO an: r5A 2OO na:

lun:ni n.) volume graduation 21.{'lF}?J0\t Stanrlard prover tank qyt{lu

t oo fin: rrnr 5oo fin: nio 2oo fin: uny 1 ,ooo fia:
'iun:ni z.) lelgth graduation aulFl?to$ Standard Orouur tank q;rtJu

i oo An: rrns 5oo fin: n€o t oo fim: itn; 1,ooo fin:

fi1nt6onfi'':?l.t'lFr 5oo fin:arotfianlrifi,iru:u z #urrfiartJunr:il:yysinnarlunr:rirrfiu

n1:

#eadr.: a.s #':t::tzo,:tmar'iuuuuruau6,:fitlnrirtJnyr'run-:uei?u?t0ryt:{nna.r yBonai'ruri'l

ttFlilu n uu nameplate il'rlan'irfizurBrttri'nnrrern (tank votume) uvirri'u 2,7oo fin: fieir

u#urirgueinn'1nfilfllil (internat diameter; o) rvirri'u 125-5 z.u. rlffrF]?'lileJt'lri',rrafiEl

(mean tank length; f-) rfiri'u 178.o fl.N. ir{,i'nvir filing step schedute

n.) nrnir v,,,, zaori,:fi ririvirtn

V.in = D.L.ho
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41nfi81il ho =

-YrFlrl%ltFl1 V-;n

= (125.5 cm.) r (178.0crn.). (20 cm)

= 446780 cm3

= 446.8 l.

?J.) rirurrumr rirziurnurau'1n:1 (scale intervat) arnnririlt,t?rud'{diln1lfirteir':mrnr:r
yri'lLFi'rt6i'urir4ueinnrtnrEilu (internal diameter, D) rLnvn?rilu'r?n-trafis (mean tank

tength; I-) za,:ritu::aza{[Hn?1rltit,t?r,l01+ rfiarirruorrJBtrm:zaorynrriaurrlriniarjnos

a r 1 u n-r u : : o z o,: u m a :1 u r r u r u o ul u u ri a c n ;{ 1 u zt''u Fr o r{ u i n

2OO mm.

Y,i,

0.004 rn. . D. L

0.004 m. . (1.255 rn.) o (1.78 m.)

8.94 I

S (nrr) < 0.01 m.. D r L
S (m') < 0.01 m. o (1.255 m.) o (1.78 ni.)

a t *' , \ dr ? d
ufionrirf,unNrflru'rF:r:'r (scate intervat; s) firirrvirri'u o.o1 m3 xBa t o fin:

Fr.) rfiab{'rtluxrn:a''r}$lt,ln1:rJnrnr*ciruvrnfiuurfiurri'u lntz?nr:rrfi 4.1 Rounding steps

in dependence upon the volume n-tzir':rirt tfiorJ3rurm: (votume) rvirri'r-l 2.7 m3 ffqrln''

rit rounding step rrirniu t fin: tiomrnrtor:rurluJrJzo't ozo o:lri'tvilriu o.4olo lo o.zo/,

zariliNla5 2.7 m"

Fl1510yl 4.1 Rounding steps in dependence upon the volume

Volume

('n")

To be rounded to an

integer multiple of

(rounding step)

(uters)

Rounding step in %

of the volume

(v")

Up to

more than O.5 up to

more than 'l up to

more than 2.5 up to

more than 5 up to

more than 1 O up to

more than 25 up to

ntore than 5O up to

nrore than 1 OO up to

o.5

1

2.5
E

10

25

50

100

250

o.1

o.2

o.5

1

2

5

'to

20

50

O.2 or more

O.4lo O.2

O.5 to O.2

O.4la O.?

O.4 to O.2

O.5 to 0.2

O.4 to O.2

O.4 to O.2

O.5 to 0.2



j
Fl'I5.1014 4.2 Maximum value of the rounding steps

in dependence upon the maximum horizontal cross-section of the tank

ln the case of tanks whose

maximum horizontal tank

cross-section is
,2(m ,l/mm)

The rounding

step is not,

however,

smaller than

(minimum

valve)

Corresponding

difference in filling

height at maximum

tank cross-section

('n'n-)

For orientationl

Correlated tank

volumes V,,,r,,1 roughly

approximated about

(-')

O.B up to

more than 1 up to

more than 2 up to

more than 5 up to

more than 1O up to

more than 2O up to

more than 50

1

2

5

10

2A

50

o.1

o.2

o.5

1

2

5

10

O.1 2 to O.1

O.2 to O.1

O.25 to O.1

O.2 to O.i

O.2 to O.1

O.25 to O.1

O.2 or less

O.2 to O.B

O,B to 2

2too
6to12
12 to 36

36 to 140

more than 140
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'r.) e-ririr fiiling step schedule

Fnt'10 filling step schedute rJiurJ:oornal:iofi 3.i
9

Filling range

(z)
Filling step volume

(ln z ot the tank

volume)

S= 1OL Numberof ,iruaufirfiar

rJfu ritting filling steps rj3e$sr:

(n#o)
step volume

rJirrra:

(6n:)

O to1
(o-zt t)

{. O.5o/o = 13.5 L 10 2z 3 30

1 to5
(27- 135 r)

{ 1o/o = 27 l. 20 2.+ 1?O

5 to 15

(r ss-+os r)

1 Zvo = 541 50 )5 300

15 to 30

(+os-ar o r)

{ 5o/, = 135 I 100 )3 500

30 to 7O

(er o- i aoo r)

{ 1oo/o = ?7Ol 200 )4 BOO

1A to 85

t 5 Lo 35

(zzs5-256s t)

{ 5o*, = j iJ5 l.

1 2rro = 5_i i

.1 CL] 500

95 to 99

(zsos-zozs r)

{ 1o/o = 27 l. )4 1?O

93 to 1OO ( O.SoZo = j cr.5 l.

tz.67z-27oo t)

)2 30

2.7 oo fin:

ANS
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I
d

u1414 5
d nylttfluailn:rfn't:tFl:t Ntluuill 

q

(Standards and equipment)

v;zlunaufr 5. n']:raEulItluuN'rslilttauoilnrni (standards and

equipment)

Iq EJil nfiun":r{lufiyr:ru ri'uo giu#r'jrluyrrrni'ruzt"unr':in nrnziarirvunza,:nflxil'rs
.,neu6t-.j 'a,qe(regat Merrotogy)"[d'd'n*il,reirrirn:rerrirrirpza{uuu}JrFr:raonttlu +:vnllornrir'[rJfl,:'[nrtn

n) Working standards

a) Reference,zControl standards

n) Secondary standards

t) National,zPrimary Standards

tunr:rfiantd'working stanoaro fiinrrvaerlunr:nouufiarnian:raaauhi'ti'tiura'i

n-,:urseflo,lrmnrtuulrruoun":ai5nr:aaurfiEJUriJan (wet catibration) luvrr':rJfrrifidlltt5n

ufionhi'z utuuxrn:rdo

Volume Siandards tziu ri',.rnr':uUUN'lFl5 (Prover tank)

Metering eq ui pment rziu xr n:r-n tL! u l.t't Fl5-r ( master meters )

lunr:tfia n uuu rur n:r tfi arirLl a aurfi aufl'Ta fl T?o aauldririu:ar rpriara".r nrtinrri'rEJ
u f y du
riulnEJfi#nnr:u#r uuuatnnsiaofraaettframfratfrann (maximum permissibte error)

y';ai;L-&
LfilnufilAUA?Jn?1 1,/3 LnIflAAAnIILUOLfiAALHA?nAAA0LntA0?I3n202AUU 7 11flnn1:

J 6 l/Lo d .^ u-D uu
ri',r n rir':riar xr: nrirhJldtuvrr'rilfrtifi'lri#u rn6 o,ra",: m:rr-nfi,r o qinr erloi'zau rzn nr:rJfrr-ifi,:ru

nrupitud'':nr,:iBrnrerfari'1r1l.$Fruo{nflmarta (Legat Metrotogy)lpi'raxa

rurilun:ninr:aaurfiEJuri''ru:iaz'a0r?rflrl*uuruaun-,:nrirrr{1eifinr:rirrun a''m:Trfia

tu6atfiazrnr (Maximum permissibte enor) uriaeirrln rirfinrirrluuvrfi t n-r#unrrriryunr

rlirurn:mianr:uaorodirurn:lu:ran'|urian']rdaurfiaunian1:n:?adaubi'ririu:arn-,:6.:

oi'otarriuirrit uncertainty ta{n"l:}1rriril-:xrn:zo':ri.:tvri'o,tfirirrioarfiuulnrorrnyrtludri"lt

1 Fi'

- & q q v tu qe,
,r {1t14 t}$n1:{a rirrlB err n:?'a{ rfi n?nr Ellun-oFr"rs nr:"[ii'rir srrraz0'l n n'l:o1%ar0r n

scale, dip-stick, mia filling table
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r+;'drniunr:n:rqaolld'ririu:a,:#uu:npir uncertainty ri',:nrir:n"'0,:firitioa

nd'r o.5o/o tfiorfisu#rririlBrrn: urin-ott*ir.iaErn'ir o.5 o/o zar

minimum space nia smallest measurable volume (V,ui,,)

re'- drniu n r i n:?a fl ouiri'ri riu: o,:z-ur nlrir uncertainty n-,: n eirr ria,: fi rir

riaun'ir ,1.o o/o rfiarfiurn'rrirr]i*nn: uririortririoErn'ir 1.o % ?ra{

minimum space flia smallest measurable volume (V*,,)

a1n OIML R 71, Fixed Storage Tanks General requirements, OIML, Edition 1985

(E) iriuu:hirnuratruz o':iofi':iufinzlarluvrron-'ruzi,r nrriornr arzia riruun n4r an a ( legat
udt'vl|

metrology) ai'oortlu{rirvrunrrirnrrrulriuuuou (uncertainty) un: nr:uJHsuttiln{:vn:uilan

tnar Ah dutfiatornnr:a;drunirnrrxle.irtuuou (cumutative uncertainties) zatnr:in:vnlu
z::alufinri'r* nu'ir1r.tci:uzo.:il:sryinaror:ruyirruo:#uqvtflt.lnr:rirrunrirn:'inlrirru

uar.l ( uncertai nty) ri'u rir s mal lest measurable rieigrrfi n) In a rir r unhi'jr
d't n iu n't s n fl a a o u\?id t iu z a a iuus n ph u nce ft ai nty fra r fi ri rio u n i't

;
a.so/o LNaLfisurturirlimne usifrot"lxi*ailnh o.5 o/o ?tat minimum

space vI;a smallest measurable volume (V.;,,) dtniuril smallest

measurable height (h) itnuaTfihriu 2oo NN.

ritrirrJ:vrrnirBqvi?i?iarirnunrtiu"lilnrnn-rzirrri'uniola-iriu drrtlnn"arfior:rurfi.r
_; ; , '

Fr?'rilrfiil'ridilrrRvFr?'rNdrrir:naa.:rifirfiarzia,: un;fla{'e,6utBr"reJr?iuri'u

5. 1 t6a nru'r Frr?-o truu rJ'r 6r:'t ( ruaster meter) r{Jurruu urn:r
5.1. 1 zioriruuot?i'?"lil (c"nur"t Reouirement) rirmiunr:aaurfisuuuurflsnfi

r r q ,de
ovnd'nria'[ilfirrnfior: rurlua:raravn? n In: n?rNFr ria.rd'rluvrr,:'rJfru-fi xrn:in rruu e]tFl:'l
d, i Aqu-
t[.lun1rfiannfi,:fi-ln"ilnrrritlsru t,lan01nn?trurfian (accuracy) aa0ilrn:;afiri'otfior:mr
ru#:

In:'r air': z a,r lrl n:in fr Fl"o':fr0"r: rur ni"r ufloo'urflo rfiar:qr n du6i:uz ar il1n:iafin
virr rirfiinrJB tr ruz ou tm arfiln n rirurur n:in n a a nrufr'rii auzot arr n:'iin ra.'a,r1il
quv 6 - &
In:u ayti l tRrra1n nzt N a urtny a rurnfrz0f tyl R?z ru:rir nr:iot

ci e u * a n o rh ( i n a i c ato r ) z a r x t a z {a n n d 1 N 1 i n u d a ,nJi x t n s'l oia v t d u a o eh,t tia a

titriu o.5o/o aarilixtn:raaornatntuluffiutsquorrnatlruuuauaudfiti"d
,v;u

n *t iln u t n fi d a oi't u n 2't u d t zt o o m a t ni't riu t o u u.9U

siaadro s.1 ritu::ozottvartuuu':uaudrfiiJnririjnri'rEJn-aEJ6i?r{?to{yr:nnaru m':apra-rari'u

tlnilEn uu nameplate il':uand'rfizr.trnfin-on?1NC (tank votume); v, rvirri'u z m' firirrri'u
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rirr.lgurinnrrnrellu (internal diameter, o) rvirril 1.59 m unvFl?rNU'rrn-,:tafiEJ (mean tank

length; r-) rvirrir 3.53 m pn:rfianlzixrn:fnuuuxrn:rfiarrur:nejrunvrdanki'rviti:

ci:urran,rnril a0N'lFIi;n*uuil'rnirfirfionhinr:alN'lint[dFrflrJBxrn:'ln-avtdunki'
,vlu

EU't0uaEJ t?l'lnu

A.5o/ox 1.59x3.53x0.01 xlO0O = 0.28 RAT

ia r r Y v d r d 6
rnanxtn:tn*uuillFl:?1Nfl?14ttflFl{F}1[ARv[OUF]tYt'lnU o.1 RF]: ]1:0 0.2 nF]5

ANS

3, t ' i- ' - ; .i r ,q .. u14v1il18erre]5'rz8{d?1.[rrffB\1alvre]Fl'll,i0uYldF] vl?lN1,[tula 1 :EU, $nv d?l{ttdFl{

rir (inoicator) flo{il'r F}r;a F}?i d'r a.n: fi rrdarili N'r n rlri'n; rd ern a rjror.[aEJtvir riu

o.5olo fl0nilixrn:za,:rna:nru'lun-ouri0zortlln?1uuxruaufifidr*fimrirn*nalrn
;,J
Y] dFlFl?8Fl?] N d{?t A\}tfi n?t?i'}nu 1 0 Nel. n oun a tN 0

jo

o. 5 % il il n il; N 1 a i il o n Ln a 1 n 1 il'lw rli u z ffi u a n Ln a ?7%uu2 ua L$fi {t
I

d"; ; -
w un n ul a n N 1 n n d n 6t'J EJa'J', N d i 7J E n Lfi A ? tn 1 n U 1 0 N N.- r 1.

= . 2 mm length Y11E

= 1/5 uaophiunxllr1nl't (scate

i nte rv al ) ?j a i 6i 1 I.+LL d n t rh u a,t m n z {n

-a v?. ' , ia , . .j ., ,t ,'l .'
filndilNFl lliZUflUrEJNrn51?t0f d?1.rtrflnortrvtLtnru0811flF]t[.]0]1s.i]tt!ian:u 1

qqq

:su nlslu 1 Taudil[ifiru-j':ln'fi r oo rirflr.tvN'tulJ'lFlrl (scale interval) t:1]lo
1-

i'n*rirxrn:ipruuuenn:rfirnrurvanLi'z neia.r Ltnvttluldnlxriau"lzn-,:#r'rlufi

nrir:

Frr:1ofi 5.1 rirztunruretx'lFtl''l (scale interval) ?Jo{il'lFlriF}

uuuSi'1Fl:'l

Tank Volume Value of one revolution Scale interval

/ m or less

I m or more

r:'tf,txlrntfianNtnt;nIIUUN']FI:'I Class O.5 , OIML R1 17 ltJl+ttul]N1n:11%n1:

aourfiEJuri',rur:o?IE{lfiarluuuruaur{Jurtautzfi6a.nn lprar.Jnfiqvtfionxtnsintira oval
c

a 9 y u - 6.1 u1 r-
gear meter fi;A robry piston meter lutJoour*xrn5?Fl?J]ta magnetic flow meter nt5]itFlSU

Fr?'l ilfiEJNLfi a.ra.n ndurzir.uiu ririqrnil:r nu n r: niz a,:il:: ir flfilFi'il frrifitrr.lmr': ri'rufi1: dau

rfiau ri',ru::ra0{rfiR?tr*uu?}rot*uENiu'jr alrn:iorflfin oval gear meter rtJurtrn:iorfilri'na
q

; - ;d d q 
' 

q v A

nrr al rfr gt d.: rtflr zu n n t:iFr fr u tanu:nrvl Nrn luzx{: r Etr 0'l ut? n1n15 [d']'lllvllal1avl0 d N Fl ?:

o

1O liters

1OO liters

O.1 liter

1 liter
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s.1.2 rirnarxfioilalnuaomsr:{n (rueter rrror) r{Juhlnre.rfirirrunrfio

ru]iErLrfiuuriutlBrurn:firirnr:in lpiufirrrtluriruJairaudzorilEann: lufifiriryirern:fn
IruuNlFmr Class o.5 , OIML R117 n'a,:firirrimxfinuarn (meter error) rirn'jrr':otvirfi'u

* O.5o/o ;i.;,

(1) a-nrltflotx6rtdoz',, rirriuarrn:inuuuxln:r class o.5 , olML R1 17
Y-ia!

Fl:0UFlfl&.lyh]:vlluNlF:l:?flttUUlJlE:1U{ 431?NndqUn5il tU1,[ strainer, gas
tq

mia gas eliminator r{lud'u oi',:lugrJfi zo

dudddonr:rorn 5.2 0a:1tzu0rrn0[il0?l''rF] d1fi:u3lla5lFlttuu

illrl:'l Class O.5 , OIML R117

Uril-r[u14fiFrflail

v

(fin:)

uddd

an:lt9JatfiaatBla?1Fl

(Ctass o-5 , OIML R117)

o.o2 n{ o.1

o.1 n{ o.2

o.2 n{ o.4

o.4 n0' 1

1 n{2
FhlLLFI 2

1

+

-+
+'

+

+

2 Na.

o.o2 v

4 ;Jn.

o.o1 v

10 Nn.

0.005 v

- .J a "i - .j-q ,', wo *' u(z) #n:rifi o rr fi arfi azr n airn:*u err n:infielhiki'finer-o tdr::uu nr:inrlB xr n:
o 6) uG' A ) - i t ',!

?t 0rtfin? rirrun tvirtJupr5':nutzooon:rtzuatmfiaufiazrn n1il ( 1 ) ririn"'4.:'[risir

n'ir o.sqlo zt ott]ixrn:fivrFrdou
- ; - ; o iv e v ,d ta e(3) a"nrlrfiarflfiorfiazrneirmiurJBa.rrn:aa{rrnl#oodnfiiniri'(fiarJ5rurruriou

fi4nfi:ruunr:inrJBenruz0{r?1R?f,'}Nr:nin'tni'aci'r':gnoi'o':) rfJuao,rtvirz0ra-ni't
-' - ; - - .jq-- A -rilormdarfrazlFrDlril (t ) drriuarrm:infiln''fiorn-orzir:rrrnr:inr.Jixrn:za.r

rfin? Rflr rtJuaa':rvirza':a''n:rrfiarmfiorfiazrnnrn (z) rirriuarrn:infif,,:la-i
eu6 & |'"[ 

pi'fi n r.i'o rzir : vuu n 1 :;F] ili u r m :z a,: rr n r

(+) on:rifiornfiarfioarndryiurinn:niri'ot'la.iriaan'ir#n:rrfiarrfiardoaror

arniurji rur n:a a': rm arria a a orfiiorln''

( s ) ru o fi naarur n:irifi fi nrlufi avrr.r r6 u'r ri'u4 n n: niri'ootrjrfi un'ir n6'rrfi':z o.:

-;-;
a a i'luJo rm n a rru ozr nfi rirrunlfi
(o) zi':ozunfinzat:vuunr:inl-iNrFrr?t0{tlrar ria,rlairfiun5,,rnriuza,:zirtan:r
J.J

tfl atHa 0 trJaz 10

-;
( 7 ) on:rrfi auu fi o ufi azrnororv rirfl uqh"liou n'jrfi ffiri n"r nr:r n fl o! n?ln n n

- ; q ru - : f q u
aa{z a0ilta1?afl?€Jzo0tfiR'lFt1,t0u?lt{anuu a0tmR?11a;[znuil'tFli?Fll.t tFt€Jt?1

fl 'l l,tn01 un n 1 0 tu 1{tJ n 1 H}tFi
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(a) arnnr:r-nrJEilrFr:?'onrHfl:aasxrn::-nfirJiarn:elrn'jrm':arvir#u s uyiraa.r

rji en n :ini ri'ria Er fi n n *.r r sr : :-n #a r fi ri r zu n fi n z a r n'r r N d r N'r : nl u n r : ri r ri*rl ri

(repeatabitity error) "iriatr nnit z tu s rvirzo,rrir#n:rrfioirHarfiazrn

(s) a-n:rtfiatm6atfiozrn (Maximum permissible error) ritniurirurnJa,rrir

(conversion device) ,d r rrraaaunr:dr,:rurirurtrJn': rirfi,rrirmrirfi utJ n.r rir

r-lBurn:inln" ru flnlxsaru:ior (wtetering conditions) iilri,rFiriliurn:fianrrrdu
gru ( oase condition) n n n:?a dauhiririu:orits n a a nor niSnr:n::r aau:yuu

n r:inili xr n5?J o0 Ll1R'r a-n:rifiarrfiarfi oar nzo'r nr: rrdn,:rirm #rqr n Lril n{ Fir

ourur nlri'fi fi ahserr n *nv fi or rhsriaeryirriu o. s a-n:rrfi arn fi a rfl azrn nr u ( r )9u

ru ri ri'a,r1 ri ria s n'i r ri r fi e.r r n fi a n : : m'ir,r z ri r #t fi
q

n,) n6ttfiozo,:ri'rziuraranrn:raareiruttanrrirrirnirrirrJEa.rrn:fiudnorir

z.) n6orfiraorriraerg:nizo..:#n:rrfiarnfiarfiaarnaa,lrJ3xrn:rioaqorfiintri'

(vinimum Measured Quantity )Iaa:ruunr:iorrJierrn:aart?lfl?

d r a"q "l ,a .j - 6)

:t aRruoan t''r n n?ru[H lil Fl nurr1,,ril rn il [1.[ olML R 1 1 7

5. 1 . 3 nr:aauufi auurn:fattuuurn:rd'asd''tnaouuuNlFtt''r' ziofi qr:rur

riotrjfr6anour.irxrn:{n*urerrn:rlrilf,irrfl*adroEr.rfin"a'rrirnr:aautfisuI.rrn:iFrulu
'i e .jic 6l

a.t'tFt5'tu0 LununaiUu Workilg standards dautmuunu Refer
.io ;

ence,/Contjol standards Z\1 t14Y1

. lunr: aor rfi uu enF):irl ri'raff':
: d u u 6) ,.j
ut:rrnan'0tFl?{Lr1m}.I'lFri't Fr0ltfl Fl{ i145!yt 24 LLay 25

' o dv o alv
nlfl r[u1 JN1Fil'r d{YrF]0{Fl'r1.t0 Lattn

( r ) z ur or sir a nz a o d.'o n a,: u u u xr nrr fi'ldlu n r : a a u rfi u u n r : fi aur n rvi r riu

ilixriq:ni:ci,raralorse.nn:fnn-oncir:nru'lpi':vEJvr?firnri6olltfisuodr,:rioautJuna.r I urff

fio-n:rnr:lrnvirrru (normat futt ftow) tt6afid'n:rnr:lvnfir:roi'o,,:nr:rirlillz7oruoB,,r

(z) 6nfuurursxrn:rast6sndran (discrimination) zotri'rnrruuulJ'rFri'r

nr:rfianlu"z1ArartflvFr'r'lnttriudrza{n-{Fr?0ttuunrn:rf;,rfin:rrudrttjuun:rirrl'ru lunr:
AaJJ

v!a1: ru'lo Fl:'r rzu I r1,r fi E rru oz'r Flil 0{rFl: E{ Fl?r rruuilln:rfi,rrirmun'[i'ir " ourrrrorio n2$LLI.Ju

Jou" u qeo &;--
m a n fr" I zi d t n {u n e n a a u" I # d t iu i a 0 N 1 n t ;fr il 7 u t n t u a o m a e ffu fi fi ria n z t x q u a o n a

; o i drn, , v ! o istl$LLuvNtFtitnaoNantl$taLfiaa.rramnfrritl*hfiu :t1/ s rn:'aaian:;lrLtt-elLfiaaLila

alFrztaENl nzfailiut nla aiLn a'1frili ut nznna auni aili ut neaao sla naofiffao ntz
&.. ,&d',- ; ti - .i i-\-.nF6lauulJ" ttFtyl't.1,tU:N-rFl:?t?tFldoul-$+norr.tnrrirnnrrU:alrn:1,tou?1da?r?nIn (Minimum

;tem ) ririo eir'r1: fi nrer t:r arq r6 anld'n-,: n:r ulu
dt-Ja.itdt-d'

eltFli'lNF]'rEm:rrzuarrfiorfiozrn#aEJn'j'r +t zs rvir rzir.r finirrvirri'u +1/to ryirzo,:on:rirua
a)

rfi R o r zu 0 ?t r F) ?t a 0 N r n :;n il5 er r n:z a un n r fi rli xr n: n n a o u yi o tl i x r n: z a r rT,r n r r fi si'a r n r:
rn aou fi ar ur: n n::ri11n"urioeir,,rl: ff nr a.rff n"o,:rirfi,rfi,r rirlziqirufirn n6ud nvi,: n"'0,:::6n'irrtlu

nr: n::vir rfi un':r udr rtluvrB airi
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Tank)

(3) dur^hunuinalonan-nnzolLuuvlntil (The neck diameter of prover
t u d Y r r O u6 q 6

LdUil1UFl1*Unn1{flAn0n?{ttu1t}l'tFl5'tn0nn'l't0tv,lu{110 [tnoLrtnnurur-]za\ln15n

onza{za0tfln'rfiEaa1niFl (Vapor Loct<) zruvteiza,:rrnra,:lr.lrBariraaa,:rmaroondnvrid'a,:fi

at.ir Flt1fi u{}ra eirmiunr:rir Fr?'r N dial n uflr Fr:'ra d0Ln1ulufl-t Fr?0uu1J Nln:11ri' rrriz ruvrd ar
6e d 6 d r

nt+il ula z o{nanra?r rruuilr Fr:r n a a0 N?tl.['rn ra n rflu{}10 a En']::nr-Jirrn:n"':an':rrutfiu':n:,:
- J a ai i. a i

nlilan5lrrJar?1ao[ilaz 1F]mn'rr%n onntfipr:rnhun:naua1,[o,tFr0n'r:tilfiuurtilntzo,r

riiur n:ao':trnrnr ulun-oF)?{ ulru }J1F}:rtn"::n rT:unv,irurianr:airurirr.lBx'rnin1ulufl-{a?'l

ruuu il'r Fr:'r luu,iaa'l nr:fi n n',r ri'r mtrrruu ilr a:11r"1fi"':rriu fidrrfJuoi'arlrin:rx aulq rdt,ln'r,l

rtia,tornrr nnan-.:lr nirfiulilrunfi nza':n'r:eirurirtfia,:orn 6vr6ruau0{Fr?-rN RlFrrds,:zot nr:6 n
dd r v ;- v 6 t - ta

n{nf F}?nuuuN'tFl5'tnNilflil1nn?1n{F}?0tru1tN'lFr5'ly}3.,r R8fl\1zr.[lnrann']'r nf 1,[1tolavtE

rirmurrlriir " ntt x un n sit w a n z sTu u a n m fl 2 n ) il"lLr r r r 

^i 
r o rr o LLL: u N l n i l o th t *o s fi a n s

9

y d t - ; a .i - ;-- &
N N. qYnAnNA'lLn1nUnldNUl {il?JA\1A nllLtlALfiaALtJ A?l'tn?llnnn nltLLU|JN1nl1nwn n%U'1"

fiarrur:nn:vriiln"'
r ,! o tu - a, i ;-

un rfraoar n nrl ri rtl1.rFlfl1.n nz a{rflhrjruflt,lrin nr0n En-{n?{uuu}J'r Fr:rril1.rr5 a.:yrer
d r ; - oe q - Y u

Fl?l NElFt?18Jl.lrlit0 Fl?-1Nrfl e.]rrau ri'l nr:tzTorulunr n aur a.r ,-orir*, ar*u',r*Fl1.[8na']nn a fln Fl?{9a

[ru u r] -] a : 1 vl o ri r n u Bri n"fi z ur nt d'i u zi': r n ir r zi r u v ri,r a-0 fl 6 a

Ah

MPE. =

5ntm. Ah 3Onrrr-r.

IYPE -MPE.- I\{PE.

Fr'r'reJun n rilrzar:v-ri'uza{ ru n'rfl1uluF}a 0-0 Fr?{ trlru il'r Fr5'r

o-Fr11 tfi I tfi fi a rfi ozrn ( vru*irm Permissible rrrors )

(T,"I

(+) ur.iuuaaoziuvtNluNlnil (scate ptaie)

drmir n o n-tFr?{ttuu}.r'r Fr:rufiora gjn"ruuu (top neck) zo':n-': #t nr,: ttuue]1F:ri'rFr?i dr Nl: n

tran,lfinlnrrird'rza'rri'tnruttuuill&lyrLtarttan.:ilBrrn:orir'rr.[oEJil:vnrru *1 ozo aa.:fin-otn:rx

ozo{#{n?\ruuuN'rerirut*rrriutran':duflil'}uN'rFli'l eirriunao-,:n?n$uuN'lFr:rzfinadn"ru
td

rirt (oottom neck) aa.:n-.:er?\:ttuusl'rFr:rzurnlvrr-rin?rd'ri.r-rinudnafin-orn':rNQila{n-nn?{truu

lJ'rFlr,rt[flvltan*:fl5}.lrn:deir,:riaBil:sr]rru tO.S.z, za,:fin-nrir#':?tE{o-{Fl?{uUrlu'',rr'',u*urir

rrfl a{7t 1 fi ?l'tuil'rFl11
d o q e r S tu

r5aat00:y,tat:il't h4t[ilultdFl'tz1t14].nuil'talrdt)4:un0n{n'l0rtultil1Fr:'tzl.tn0ga1u

uu (top necx) ri'aouanr.:firinnrrrunza':n-'.:m:tuuuN'lFlr'ltLn:uan':iliairn:aeir{tiaflorn 5

-JaJ&n{ 30 lyt'lila{0FI5'1[tiatfin0tH08'tn?'a{ytnflFit?'}3J{?'E{n{n1{ttuuN'tFl5'lul.itLrJl.tttdF}\]?tjJl{N-rE.t

alr n :r fi dr rur:n n:vrirLi'

ttill.{ttd n { ?t 14fi il 1 El et'l a 5't
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ffiffi
!!.".{iii;ii;,,

i:ltri;iffi

:rJfi zs (oio) nrnrirelfi'':nr':

tL1JUil'la:'181.{'lFl 1'OOO

RAl



3rJfi zs (ria) nrurira#0m:{rtuur]rrr:-raura r,ooo fin:

l@

Fr?os.'ro 5.2 n{F}?{uuu}lrn:rzurnfiri'nn:rxr t o fin:lz7n:rqaaulriririr:a,txrn:in

ilBxrn:zo,:,rora1nr'',urfis,: o.s d..rfifln:rrfiormfiorfiazrnrvirrTu o.sryo lun:nifiEftlninn
-c
a n n{ rz''lrsuu nr:rnilB err n: irriuua n':futl }.r1uer1ai1afin a eiri'ruuufr't nr': ttuu il'r Flyr Fr'li

q ui- --d'ret15 n$dFr{ Ln n NR n R n5

fiqr:rurorn#n:rrfiamfiarfiaarorzo,:ri'r0:ruuralrn:rzurorririnn'r1Na t o fisr:firir
9

rvirri'r o.3ol0x(1/5) = 0.060/o rnio 0.060/0xt o fin: = 6 ml.
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rfiotfionrtaulzza,:nr:ttantr]ixrn:zaoruriuudriofqrxrsxrn:rfirirrvirri'u tz rit
*Ja)3r.

'7lE{8Fl:1tfi0[?1RO[,JAZ']FlAAtTlnnn?1]JiZ0{n{n?\lt[UUeJ']Fl5'l tt,.ll.lttdFl\:21{14}.1'18il'lF:l:'ld'.l14:U
J

natnSa{Fr?{ttuu}.nF}:'toqjn"ruuu (top neck) d'arrraor,:firi'rrR?tNazo,:n-':Ft?{Lru1Jil'tFl:1r[ny

rrd Fr {ilB eJ'r n :o dr',: ria a rvir ri'u

izx6 ml = *72 ml
&ar&Y

1.r1.{FrO rLrJ 1.rId n {f1,[fi }.r'l u il1a:larniu n o ri',: Ft?{lruu ].t'rFt:r oiarrranrflu]1il'r8N1a1'l

ri':ailixrn: 7z mt rnriartn;lnTnrldo{liri'nn?1}iaff{Fr?ruuuilln:tfifirirrvirn-u t o fin:

ANS

( s) n?'IlJ?rfia (viscosity) InBil n fi Lrii':nr:lziri',:nat ullUil1rl:rtr,tn1: dolr

";- 
d o

lylSU[11N']vn!zunanil?l?1NFl?'lNlll+Fltl.{fl?{:sfi?10 O-5 cst ttFln1filnd{n?1 5 cSt ttn?
!'a

il a{[]i R?rrrril n?r N Fr{iiltufr'r ro,r 6': 6':#n n n n"r,ro ginrolu#o n?{ rrull }J'r F}:r riozu nly"nr::r!1EJ

?Jo\:rfin?Fl-{neirraanlriurnorntitnr{uuuN'rF}:'rn:vvir"lni'arn rfian''rnr,:rruuil]ni'lfiza{

rfia?n n,i'1n flrdua{ B.rrirln"rfi n zu n fi orlunr: n:ro aout}i'ri1;ur0o rfi e.r ao rr n6'u rio#r*lun: ni
i a r d r oe v i"tu-yrzo,:ffinratnln?'1Nfi1.[Frflf fl?1 5 cSt n']:[?l N'rFn']Frst']Fr5s'ru (master meter) u{[n:unl:

d e , -"*- , d : J .,
dautfiauil'ruri'rriaurrirriri'u vioaaurfiou (pipe prover) mian-,:nr':uuuN'rFr:'rfl*'1.rFl?1Nrfrun

fl{n'j1 working standard yt"tduw:r;xrn:?-Friltn:S'lu (master meter) ri:ulnqjtnr"':-uzun

n:rmr.trioruaaa{n?1ilfifin40{rila?fauNln uritufid'r:r}i'rirararnr{Jun-':naruao!rfiEJU

a.nn:iorri':an-n a?n ttu! Nln:'') ri":rir*floo-gri s{ Fr?'r il}1liFrdrr ru ortrl

(o) qrufi{fi (Temperature) rirmiun-'rnxuluill4:ld.rteifiaurur[n zir'r

arumnfifirrnrvanriunr:127,:ru6a o*5o oc y6a 32-1zz oF rrriri',rriunrri,:riuoio,:t{
o a a t v - .t r o a uv i q ta

Fl']u{ n{0 ruflR N d{tt? n na Nn?8tZunil n{l,tilfi1nilu?'t [1,{nt: tZ n{ n?{ $uu}l'tFli'tZ{ [e]ilau?utq
- ; o d .- i - cia 6 r - -J e 6

merr?ta11'rnl5doutruue{1Fl:?FlU r?n,iaanil%?r}Jo[xfinilFt'l{nuo[uHn].ld{Lr?an0NrRun?'l
ltqt

1 o oc ( t a or ) fitr{nqnrilrliun'rrdourfiuuyiufi n-rrfutuvrr,:ilfrti4i5fr 6{iqnrfi 6atuzrur
yir nr: a ou tfi sr rr ri:iorn"o'rfnr, rhi'n1:rrl6 st+ur-lar q run4 fizCI0il n Fi"r0rvn'jr,r arun4 fi fi.: ur rr

do u riuzo.r ua nrfild'rtjun-r n ar.:m n f,aubi'riasrur nfian rvirfi n:yrirln-

( z ) #n:rnr:"tna luvn'rvrqr*fiiilfifin,ir ri'orrfi ur ri'r a''n:r nr:ly a uriluvir,:
- 

qvev n
rJfrtififia"o,irri'prlifid'n:rnr:lynil:yxrru 3oo r.r'zux. rEatl:yxrru z,ooo urir:nrioa''r
c-J-Irut Fi-oliun-'rFr?,1uuuarn:rfittjutrjnrerdarirmun Apt/tp ovnnrirmunlm"firjirurn:za,:fr',r

El?{ rlllU r.r'r Fl:r drm:-u nr: dau rfi uu eJr n:inaurnlilrio sn'irdBur ru nr: ri':dtsza{ Nr n:inrsir E,

riruurn:inlur:nrmfl.rr*Tfi n{:rvastfurilfliuo-a:1nr:tma 3oo il3/fl}.t. aurori6nanza':

n-,:n:,:uuux'rFr:ralryiin:u s u' (so aruEnrurir:n) ii,,:fir3rgnrlurrtr.lfrrififinia.:tnfiau

#rE ri{m:$ttuuxrn:r6tfizurorlmqj1 :rrufi':nr:fin#.:uasnr:4uninurfi'':nr':uuualrn:rri'o

nrir: nr:rfionld'x1Ft:irlillEligru (master meter) fifiatunrrarrfiata'rn'jra-rrnaurfietuxrn:
- ;- tl r .3 a 6t u d i , - i

?an?Bnu mon:rnr:"[raxrnn'ir 3OO N3./dil. 6orilun-'r16onfrr*rfior:rulN1nll1ffifr{

( a) n?1'r oilr qr rfiulri"ir n-,r Fr?':uuu Nr a:rrirulm r!ovttiu:;uuttln#ufi o n-':

a?{ rruu N1n:royfi r.l'r r-rj n za{r}1n?nrslun-'r#n aialn am:t ri'unrr x riuu:: stnr n rrsiri'rnr n fi

rlr-tlnfirtlurfiEJ,Jilr-l-lnila,,:ri'ud,,:anrJ:nnnnrir.ta':1ufi'tmr.:uuutrrt:rrvirriu n-{a'lnttuuNra5l
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a q Lo d v - S ',1 r, q u d u r I
af [2d111:Un1:?F]u5Nln:vln?letFtulj::u1n'lFr a01,{1,ltN'l'ln'tu[1te]1FI5?Flase.JFt?1Naur?l'lt:

r v 6 v j 
- - A q eq

H nf al n tJ'r tt,.J'l m1?a n{ n nl?rtR?z a\] tfi R? nav n n? n ?1F}?'t il Fl 1,[lJ5: fl'1nlfl Fl?8t14 n%n15 [?,Fl?
, il ej qv c, u d

ttil : u n Lz a l U : N'1 ru r]\ 0 [ u rt n [z F] ?'r il o l,ta'l Fr 0 { n : 3 yl 1 a'l u Fr ? 1 el lfi 3J 1 v fl e]

( s ) ufineJ fi nri'ru"i InarJn fi fi',r m?{uuu il'r F}:r r^rndrnlnrlnlziriunrfi nfi'rudrir aYu

"i 
,, a - .i,is r ed :i- 

"-: 
?q-u ; ,

Ftll.lt{01,r[?JzA{F}?1N14l,[FlA0il[nnn1?N1tta']0nr{fl0d'tNlSntznuu'tLnn?EJ tN0v,tu?'itJnnnru?r
-'oor r 6t ieo
fi'lzilrirrarrsdil rTJr,l?]o.lrrinrfi"lzi[un1:rndaufi']rJfrfi-:arri'un-:n-{Fr?{uuuanm:r r{lupi'u nr:
rfionlziurrx-]Fri']ztlinAu''l fitrrurvarnr:1pi'iunr:rfior:rurta-uy1unlrl?nu!uilrn:'rFia"til

( t o) ar nrfl tras'[a xr m:fpr6,:ri'] nr:;n?rorrrn:filn nrirt+il1a :;n rfJuFi'r

r..Jixrn:usirirriBe.rrsr:ri,:neir:"lriarr1:nu0nki"irriJurJBrrn:fl0{il airltRr u6or.l-:eirrr:200
dq-&"6trd"-;a4

at n't Flfit 0 [0 Fl{u.,ta1rul^n 0{ il:uuu f,']11:1Jyl'1111{1y][tun a1n1flH5a [0 0 0 nal n?]80 r?1R?n1fl

lu:vuu ar n:iorhi'n x n t fiu riar*fi2 o,: ivt nrlr n e.iruru1Fl5;n mBamrnvrn 6 nriauririr In arl n 6

*n-rurn:inuuu8.,r'rFri'la:lz7iorza,:nra?fllinza{rfin?dn'}t,ryr6u: (singre phase) ?1-lnzio{!fi4?
.j'r Gt ,t Aa
yr LrnzurururFliSn$uuN'rni'rt[Juas{ [nafr il z dntuy(two phases) 6ortluanrus?r00r]r n?

rtn:anru:to vioxrnn'j'r 2 f,nrl.uv fiqv6i,rzunfi,rn':rxttriuellrnvF]'rlilnnel"'E{?J0{sr'rn:frr

oi,r#u6,:n-a,,rfii5nr:fiovrill"'nnBorirlfizoon-rnrtn t riourziruavtunr.irurrn:irraqiluanrur
dd&

tm 8{ fl fl 1 1.tr I F] u ? Fl 0 d 0'1 1,l3 ?t 0 { rfi n ? t yt'r 1.t1.t

U'
nxaU']0 5.3 il]Fl:?Flttuuel'lFl5'l Class O.5, OIML R1 17 Z1*Fl

lrna,rapr 25o 'lzmin ' urnvfn:tnr:'trnsiraor 5o t/min099

(accuracy span) ei'rtir:elrn:inttluxrn:l Class o.5, olML R1

q 0 ri r fi u Fl z u'r a Lru u'.r'l Fr l r tfi a vi r n r : a s tl rfi EJ tl N r n : ia ul u al r rt : r

n ) zu, noir f, oza0 n-0 aa0 rluuillFri'rfitzitunr: a aurfi su nr:fi rir o drorio a rvir

riu z5o t/min x 1 min = 25o t urirfianrrar*iulor:rarqrfianfi',tF):{rrull}.r'rF}irrZfnti,
- ai roprrrrQuyirniu 5oo frn: rEo t,ooo fim: flrarorflNlvdNnirlunr,:rJfrtifi

o u o ;A
d'rytiu h+rl,tr:trflan n{a?{rruuNta:1 1 ,ooo Rn:

z) #n:rrfia uN6, *drr'',ru rorio nro uuuil'r ai"r z1.r'l nasi n-{ ax{ [tuu e.]'r ar rfit?i

drrir n:ro aaubiri riu: ot xr m:fnrli arr n:z o.r rr n':#ufiri rio Fl'j']rlafl0{ rYo nrr url arr n:r
il du A a J a r q r 6 J a J -ao{NoFr:'rt,.rarrn0r,.rEz'rnfirirlrirfiu +1 ,/5 lfl1aa{on:1[zuEr]laarfiazrnza0Nra:failislrni

i,- ' z, ,v,:.^ JaottuarfiilBrurm:mrrdarnBar.Jirrsr:aaon-rnrofin"0,:nr:mordouriu urin-,:firji*.rrn:vr

r n d ol#um'o t fi rir a-r-r n n'jrr.l-:ur n :r-io ufi q n fi inln- ( Mi nimum Measured euantity of

Measuring system) zon:;ulurn:in urioeirol:finrxr:raror6onl#n-'.rnrrriuuNrrt:rfiFi'r
-.r'a.jan:rtilomnatzuozln#ounir +i zs rvir rziu firirrvirril +1 / 1o rvirao,:dn:rrfiarrifiarfio

a I a z a r il'r Fr : fn rJB ai r n : z a 
': 

tm a r fi ili x r m : n ri d a u n 6 a rJB x r n : z o o n-,: n: r fi fo,: n r: r.r ri a a u ff

flrN1:nnrvvirl#unadr'r"[:finrufin"a,:rirri,:firrirl#drufirfindudnvr",:n-ao:yfin'irrt]unr:
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fi5AFIU8

n:rfiltfiuFr?r rudr rtlurialri rirriulunrn flr.t1N nr:rfian n-r n?{ uuu Nla5r firird'n:rrfia
airr

tmfiatfiaarnra{::r'lr',r +1/3 fi': +t u 5 ryirzaoa-n:rrfiarm6orfiailiFl?toral'lFl:infio'jrrfiar
rq-.jrJ^-)

Yr a 0 u [1,l:3Frul'tu] tz 0 0 0:yFlu]11.[{ rrfl ?
'"da-&

luzrurtfrsrnt*0-{Fl?0ltuue]'lFr:rzt'l.td\rn'jr (secondary standaro) dulzirrfioyirnr:Rau

tfitJU fi'{ai0 rtuuNl m rr ri't fl{ ilr (working standard) pi'o,r fio-n:r rfi a rr fi o rfi oz'r nlairfiund'r
-;ai* 1 z s aaroFr:'rIrJ I tfi n 012 azr nza,: nr n?{ ttuu]nFl:r (working standard)

!, a v du J a d'
N'lFrsinrrUUlJlA:'r class o.5, olML R1 1 7 l.[}{fiN']0nnil',ra:?Fl].Jaa5'lrilot14fl8tilo

il1atyi-rti'u *o.5olo (rfiofinn'trzirriu:ruurta'r) nlorfunrnrHann-,:nr,:rruulnFlilFl?:firuafin
.ial'yt

m5aon:rrzuarfi60tFazrFroeir':daaanrvirnYu 1/3 (n'lFldl.i1x) ?t0{ *o.5o/, 6rfirirrvirri'u +

o.166% rfiofior * o.1660/o zatilSann:f,ollLfiuu 1,ooo An: ,fr nu',grr.n'irn-tn:,r

ruuuillailFlr:fiEnfunxluar-rFm'rRstsanrirqnr (discrimination) lilrfiu Loo 6n: ( t,ooo
fin: x o.1660/o) 6':tvdrrur:nni'rof,au'j'r#{n?{Lruu}JrFr:rfizunfiorrvi''}n-! to.1660/o mialil

t a a , - & q u"
urirfrarrrnrltyn0Fi'rl.rzrn'r{rBn1N?iaritmunza.:nflril'ru (legat Metrology) uuIrir]rmun
6)u .i .i - Y - t V'trirn5o,:drm?niay'fuilNFrn-'otrtantrirfi*vlNrEril'rer:'r (scale interval) lururatatnBnuavtrdq,j

eirlu:r]uar 1x 1ok, zx1ok r5o sx 1on loa l< rtir.lrnz,irururfiuurn nia,iru:urfixau

urriri'rnr n ifluhlld'r3or:rfiri,:nr,:rruuurFr:16{d'uJ'r:afir.rnfinnios-nltfia tfl fi0
.J a d t

t,.Jaillatmln:U 1/10 ?10f +O.5a/o Zniln'tt111nu O.o5% 1.$1.[fiN]uFl?lN?1nf n?{ttuur]'tFl11
4dZ

a?:Nanrt,tyilluerrmrrnvrdsnoiran (discriminatton) lriufiu o.5 fin: ( t ,ooo fin: x

o. o s v, ) fi a r e.r r : n r fi o nl #,: r ul Bir zi u r 6 tr : ri'u

n) i#uriru4urinflrrFlan-rFr'r{rrlJllN'rF}:1 (Tne neck diameter of Prover Tank) e1n

auln?tonilinltu1JLJN't ni'tfi\{d'tna-u nzaqaaul?fFi'riusormntiailix'tnezarmauiufifiia
v du 4 a ai a t q I a .! a

n11Nq?tafilflnllLL\JUN'1n11nAnNAA1'lLilALnAOttJOnnNnltNLnU !1/5 Ln1ilAnOnl1LilALfiAA
; - ;,- d t- - ;e

n attazao x1nlx FfiJ1N1n1?tA0 Ln Alnili m Arn FtdOUfilAU'iNl AlZOn At nlflnn8in1lnAd8U
& a ;J

u14 h.rYl14L51tn0n + 1 /5 1111

-Y-Aae-Fl{fiUAn51[rJA!fiAOtiJAZ1AZ8{n{Fl?\]ttuUil1F}5'lZ1{'lny{nAn?1ilQ 1,OOO nn:ilFl'l
I

til''lnu

14:0

a'l n fl fi :ili eJ1 Fr : n a [i'{ n?0 ltuu il'l Fl5'l

rji rur n : Av = fi ufi r rir n-, Fr a n-{ n ?{ Lt!Ll r.Jr Fr:'t

o.s%x(1/1o) = o.05%

MPE. = O.O5%X1,OOO fin: = O.5 L

*ash?n:rx#er&ud

(Ah)

X n?'lll d\:20{nAntn?{ttUUillA:1



tel8 1 ml. =

ol{141.[ 5OO ml.

5nrr-r-r. . Alr .30mm.
MPE._MPE.- MPE.

Inertufirir:rrfianriau1zfi Atr rvirn-u 5 nrn1.

Ah 5mm. 5 mm.

AV MPE. 500ml.

1 cm" = l ooo mm3

= SOOXIO' mm'

- :i d. - "j q .i 5nrtrr.
B { Ul,ltil }bn1 5 }la 15 rul tn 0 }$ tavl

MPE.
' 

^l
4y= naxAh

4

AV4
I )- - 

- 

v 
-Ah Tc

*, 500x10' 4D'- """ '" x ' =127323.96 lttm.
7l

D = 356.83 rnrn.

. rfr'uri'lilFl1.[dna1$nlfltuao,raon-.rnlturuua]'tFlflrzt{taltri'nrarrxlivirri'u t,OOO fim:q'

fizurotrvirri'u 356,83 finfirarn: tl6ofi Sensitivity rvirri'u .5 el.N./o.5 finI
'd-iai

v']ntl']tnanaalltruatmflalzuE?t'tFlzo\]n{Fl?{ttuuu'tFl51a1.{']n?tnnn?lilQ 1,ooo nn5
JaJ-{a

frrirrvirri'u tt zs tviraotan:rrnalmdarilaz']nzanil1n:inrl-:rnn:za{[Hn?llt+68 o.5%x

(ttS)=O.1o/omia MPE. = O.lozoXl,oo9fn: =1Ot.

r o ;A d J q i
tnu[uyrum'r[Ron[0014lzm Ah [yi1nu 5 mm.

Ah 5mm. 5 mm.

AV MPE. 10,000rnl.

AV: fiD * Ah
4

D'=AV*4
Ah 7t

nr 10,000 x l0r
U

5

D = 1595.77 mm.

Sensitivity rvirnlu 5 N.el.,/to fin: riail::anru z N.il../4 finr

d?il tfionsi":nrortluNlaillnriaFr?1ila 1.ooo fin:rrayrfiar6ono-sr:rrfiarnfiorfior i ''- -

dllu
zJ'tFl?J0.10{Fl?{rruuN'tFl:'tuulnytnF}Ft?1NA 1,ooo Am:ilnrrvirnu o.5%x(1/1o) = o.o5%

I
1l

= 2,546,479.09 mm.

7B



n-':riu6nffumltlUal'lol:'Ia:rdclneiran (discrimination) tilrfiu o.5 fin:, fi Sensitivity uvirriu

5 N.N./o.5 fin:n6ad:selrru 2 ?.r.il./o.2 finT uri#rrrnr';rrfian#n:rrfiornfiarfiazrnzo.r

rr-rFl'lrt[lJUN'la:l o.50/0x (l tS) = o.1o/o ffortd"irrio#oa?{ttlj1]srn'rrfi Sensitivity rvirriu 5

N.el../1o fin: m6orj::mru 2 et.u./4 An7
- :1 ;d ;d, y 

,

riflil.ttfiEnil.l.[1anEfl{n?0ttuuN'rn:1?1il Sensitivity ?1}.,lFt1a{ttF} 5 N.N.,/o.5 flF]101.l
Ao
tl0 2 e.l.N./4 nFlS

rrririryiu n-oFl'rd uuu N'rFr: rfi,:1ri':-u n r: a a n rirryi r nr+n-t iia n,:lugilfi 24 fl'r Nr: n fi

Sensitivity ivir#r z N.N.tt fin: fifi0'jrifiaw^roua":unvfi sensitivrty aqjluzir.: 5 N.?r./o.5

nn:euilr ? N.N./4 fiF): n:ua-lxttaulz

n-aacir': s.+ r#urirur+autinnr,:nrElluz0rREn-rFr?0uruarrn:rfifizurnfin-nnrralaiyirriu
t-r"?.te

zo fin:prr:fia%lrl ? lnurfio'L#nr:taal#:arn:inr]ia.rrn:ilo{r}1n??Jil.rn:rarrfiur ctass o.5
; ^* ; - .i , - f,

,olML Rr t z fl.rfioln:ltilatfin0ttJ0z'rFrtrrnL o.30/o nErrnnnFlFl0izirriu:ylunr:inr]ialrn:

200t14fl?

. ; q,
rfiaoarn't?,"n::tnou#errn:inr]ienn:fl0rr11R?fl-lin:rrrfiar o.5 flrfidn:rrfiaryfia

1) t - .j,
rilaz'iFlrr-iilr- o.3yo a'rnr?1 "uutazta'sffantnuuuNlnt'tfrTridtniunznaauTid1iuea,t

x't ne{ar-li at'tst5?}anL?1a2iufifi in nt't xqual ilo nta uuu xt nst o1a,t frilmtfi atn fra fi au't n fr rit
9

T*ifiu :tt ts ti'tzta*{nz'ttfrom'astfra?t'ta?taiN'tn5{nilix'tnzztaomatfiilS*nnznndauvt?a

o.3%x (t ts)

MPE. = 0.o6%x2o Fn:

r]i rr n: Av = fi ufi n rir n-n n a fl-{ Fr ?{ RUIJ il'r &} r'r

(Ah)

run vl#nrr ru a-xfi'r.1d

ANS

-:J - J a A -
F)\11{1.[8 ei:'r rzu u tr n a t il 02'] F]z 0f n{ Fl?{ tluue]t F] T']

= 0.O60/o

= i 2 rtrl.

x R?'l il f, {?Ia': n o n-\] nr,: tluu N1 FtT'l

ili m n z u o r ria nN fr sia a n ts y n a a u tiu'
odt'?t],l'tFty,lnnFr?1Na 20 nD}1NF}1t?11nU

I

Yi5A

rl n 61a:

r o id" d ;
tn u'tufi rir:rrfi anr$au'lzfi Ah

5mm. Ah 3Ornrn.

MPE, MPE. MPE.

firirrvirri'u 5 mm.

AIr 5nrnr- 5nrnr.

rilo 1ml,= 1cm'

AV

= 1000

MPE. 12 ml.

3

79

mm



-&
Ff dltl{ 12 ml.

-g 6, - J ",t ia'Julrtu un r5 il a 1: il'l tf a il tu 11

fior:rurrtou"h'd Ah fi rirrvirri'u

= 12x1O'mm3

5mm.

MPE.

AV=nD rAIr
4

D,:AV*4
Ah Tt

12 x l0r 4
3055.875x

D = 55-28 nll.

r#uriru6urinar,:nru'tuaa{aan-{F!?{uuuN'r6}:'r?t,lrnfiffnn':rruntrirri'u zo fin:fi
-;ddfll.t'tFltmlnu 55.28 Nnarela: H50l.r Sensitivity tfllnu 5 N.il./12 NRR0FI:

30mm.

MPE.

6y=r{rNr
4'

_, AV 4
L)- - _x_

D]

Ahn
12 x l0r 4 = 509.313x-

30 7t

D-22.57 nlm.

rd'urirurtudnn1{nlBtil?r0{nori'{a?{uuu}J'rn:1aurnfifi'on:rxorvirrir zo 6n:fi
I

zt1.[1Fr[yilri'u z?.s7 fiafirun: fi.:o:rflr*aurnrfinrflutrJlrirma.rrsituri'unr:lz''rruluvrr'rr.Jfru-fi
3 d, -; 6 d iv
6,rrilumrirfiu o0eFl? nifiEa6'{u fi orzaufiri'a.rrirfit fisfloo-srir,:il:vnau tziuzo.: ru;rrfi"r,laturn

rfiuhiuEatei, iaqqrJ n:nffifi aqjrirmiud'nrirfi',: nr{rruue{r Firr''r, Fr?'rNdrFr?nil o{ nr: d1r,lFi'r

uBrrru no #oa?0 uuusJ'r Fr:'r, Fr?reJhsianl:naufluoiFia n'ri lil6guttrjn,rrJEurn:flo{[fi n?n'']B

turi',r n:.: tluu N1 n :1 rtlr*m1r*

5.'1.4 a0ritjiunauuas{lariauuuN'tFryl oeir,:rioanr:il:rnourira
s

( r ) rrdrn'lunxnr:"lra (regutation valve)

(z ) xrn:iorrr:rxri'u (Pressure gage)

(s) rr-rn:arflo{r?la? (titter or strainer)

(+) unrio':riro-nla (vapor etiminator mio gas separator)

(s) urm:intt!ul.r'rFri't (master meter) uuu oval gear x;a rotary piston

er:rlfi

26

80



(o)

(t)
Sight glass

:r ;i':tlBr - rilor (srrut-ori vat,re )

transportable metering equipment

!g -Fabr Er
vl LL 

-tarblrrdrr drylq

Iila I

otl 9s-or
Ftrrt pt.b

bf r.d.r
gl.rr

I

rbt ot!

--=4-:'- ->

E=.'j
,iL j:* .:

il-
1I'$

i=wn

:rJfi zo ::urelrn:inuuuNlEl5.r (ovar gear meter) Max. frow 250 r.zmin, Min. frow
50 I/min arinrnf;aufiln-

B1

!:::



.u0narndn?:{'nrivi'fii5nr:fiarxr:nvirnr: drain zo,:tua:tuu':trrufir{JuEnrir6nza,:ql

rurinyzir,,rzarrruulnlnnsa{5ruu un;,i'n1rifivio vent tri'r1nrirurr.i,:firtlunor6'rqoruria;zi't':

?to{ryuu nr:o-nt#:vruzan?JnerrFr:inuuuxrn:rdrxr:ntirnlr drain L[av vent to"arnr:n

trirfi s,.r rtlurl:rlerzr.iiunr:rirrruzo':::ur rir n rir:usirToziralfi'ar ur: n #ulodr:vurzotz n

elrn:in url alrn:rn-,: n cirril:r plrrn ar nr rtfi n n-'rml aornfiaorinra'lu::uu fi,: ueiovfi rn':a,t

rird'n'[o a gj ud": fi nr e.r

5.1.5 Test Procedure

(a) n#,:ornn:?aflCI!flnrnlnavirtrlzor?taNra:-i-riuuuNlarr tziu rrri:la-iir, viorio

rdaruri'uafivr, strainer lilrn''u, Pressure earg" ld'iunr:aourfiElltrnru:aoru
v d e to v6 i r <i a 6t Y

aa{rSr: s}4 0rUfl u F} nlivru-r r?1 on 0 ruunu

(o) f'nr':r':qnra.nn:inluulr'r5'lu trfioln":;uuflrrur:nrirtrulpi'or.jr'rfirJ:rRrSnrvl
' 6 - ; o ue

tziu"tuur.rn:rfiunEotrird'nla (vapor etiminator mia gas separator) f,1$t1:n

vir'nulor'a ur;: niff rio ifi a fi n n'',: a $luuur:turi'rtniotn'a,:ri':luuu: rT,,rar n rir-,rfi'u
G,

rilunu

( c ) ri a id a n : ruu vi a rzir ri'u xr n : i-a rr n un ri,rrirar ar,,. u rt': ri a tfl a u: vuuvi a ri'r u

?r'r \r oanu0\i: vuu xr n:iorrzir rin-r nrnuuuN'rslr'r n:ro aau"[e.itr-fi: o Eii'rluvia

n"ruyro a o n rr-': n cir: rrfiahi'uuilo'iirlirrm:rirfi'trnrnfin nin ri'r uetrn:irt*uu

l r n : rbi'l n n t zir 
6j #t n r'r *! u [.r'r F1 i'] yit fi N Fr

,.;-ou-;tqudd'(o) unriurirfirfianla"nr:f,;arnrfiEj,l1rottnv strainer d'rN1:nn:00fi':anr.J:n1oi'6rfis':
' 

u a rrfi afl a o ri'u n r r ri fi sH r Er fi a r o r fi n a r n R,r urJ n nil a a um q n rflrltlluur n : irr
x,-d"t,Y

(e) unoourillu:3uuetln:rn nlovrrnl5 wet run n\lEt?f t[!uN1n:1 [nEj:rYlrt{uu
' 

lri'rir nr:teior nr nnr ulu:vrr ur n:inlu"'oonlrjfliou ri'ild'? a vrt':ln anr: Vent

ria orain rfia:rri'urirnrEJlun-{n'r,rrruuHrm:rfit:sn-uilBxrn:roraouudr 1}i'

rirnr:rirgr.i'raonalnn-{Fl?ouruillamn-rneir:oanaunNFl unvnoaodr':riaa so
6d,

? 1-r'r yr ( drai n ti me ) n 0 uvr 1 n 1 : il n'lr n? oi F)?{ ttuu tJ'r Fl51

(i) rirnr:r-liuciruuaor,rrirerrn:inurua.nn:rh{uaorrrirguri (rezero) vriaxvrttrir

n r : o rr r-riufi n sl-? [ fl fl acc u m u I ati o n vo I u m e a a': ru r n : {n

(g)rirnr:vrnaourrn:iorfidn:rnr:lnaunnrir'rri'uadr.:riaa 4 - s d'n:rnrrlna
. Y Y; r r e-

Lravn?:?11u 'rafl1\1140u 2 Fl:{?lrLF;raroFn'ln1l Lfia taEJ,Jnn'l5YlFld0uvloFIS'rn1:

luardu':riurYaofi reprooucibility lriifiu *o.1 o/o aatilinrn:mnaou

82



a1T1014 5.3 dn:rh nvrnaaurur n:ior rruuil'r Fr:'r ctass

o.5 , olML R1 17

b-n:rnr:lHaFt5014

v,'d
n?AEf0 5.5 n15fl0UtytUUil1A:?nUUUlJ'tF;li1 Class O.5, OIML R1

meter fia-n:rnr:1mn6',ran z5o t/min uny#n:rnr:"lnaoiran so
.j- q

,J1Fr:'r fia' :rnr:lmnrvir'[:

Flow rate (tzmin) FI:{YI Flow.rate (tzmin)

Q-.,

o.8 0

o.5 0

o.4 0

Q,'in

17 ?,fin Oval gear

lzmin oi':sfi'.1 el?{ uUU

50

100

150

200

250

50-50- 1 00- 1 0c- 1 50-1 50-200-200-2'50-

1.

2.

J.

.+-

5

U

o

10

D

4

5

50

100

150

200'

250

"lrinr:rir nr: aau rfi aulun''n r*ruy

Z5o t t min uoiadr,rl:fi nrxfi vraaulanln"
t

ANS

(rr) ri'a#otnor n'rrd;uE-nrnr:"[nnosrirnr:tJiufi regutating vatve 6.:finn",:riaurru

ru 'rln F:r:?F;r rriourn:irrinrji rrsr:1pi'rvir nlurliurn:zo': ri'onr.:rtuuNln rr firi'r
. r i;

nr:iJorrrinri"rrlfl'r{aanalnairn:inri':rl shut off vatve nlinisrirrziufitriouorn

,rao',u'',,nu:unxn-rrau6orrantrJBrurn:Fr-'luil1Fr:fnn:tnrtr]ixrsr:fin-o\ln1:
9

rua;fn ur n,lr x oi'unr elurruullifi dnrr v rvir ri'um6 a n a-r ern-urfi a u.Ji flu rfi EJu fi
! u I a &q tw u i

fl nr?: t3 N Bit{U n n :-r 5 n vT.rlri ri'ao ri'':: alx raurirfi a et ( inertial moment) z I 0 }J? flt

za':r.irrrlatolnn?1erFi'l.[?Jo{:iuu Ini'rum1nld'regulating vatve fiofinn''triourr,:

r#rurn:in ritnrirfivr',rutlun"'riliuil"'nTrn'r:lfinrtarrirnr:iJnrijorudrnu'ir ovrir
oed,6Yr)-Ir\?r
tfl NU5 N1a:1-{'t d?trfi%0Bn n,l [r a n 0 0a n [Ua'] n:vu1.Jaun?lTvuusJ a?1N a ltlyt1nu

Ft?rNFi'uur:u'rn1fl6nryirri'un'rrru#r.rnrfllufi'oFr'lrrruuil1a51n-rsdrBr',lazo,:

Ix rilusirf;aau or sr? ndl unvr[]r*rjiur n:fi'lil arrr: nnru na"ki?uo eifi'u nr: rir oru
io

ru a r n ?'r N ti'%ri'r,:tu: vtltlluuri a r n {'r
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UJ

N'l F]:'lU \l t
-ia
?1f t1Jl,tFl 't tl5 N 1n: n

il'rnrqr.l*ud?( qrux4fidr':fi,:uRrnrrarrj'ur::srnrrtil:rdrurinrn-u ) unrrJ';-urirrJ3rrfr:fl'r

aj'ruln'orna.rrn:fnflozrs V,,,,. (indicared votume ; hJrfJurirlixrn:firiranrrr'a''r,rEr ( To

, P,,n, ) rfi a ar n'r: nyir n1 T f, st-i lfi EJr-rrJi ur n :fi anrr; rd s: ri'u

:r aav rd a n nr: rirurru rrn r n?r i*u1Bzo,r Fr-?rril: uri'tz rir rirt 1 anaaaulfi'amr 6u ta,
q , r o ;: r q d'[a.iaa 

n rir r'tr+fi fi ru"druar xr: nnreirutrilr+rriu fiazo'r drtintrun nr,:tt-,:nr.riq " nr:rirua ru

o'e16a-E
e.r n n'r: 6I a u ryt u u 14'r 0 ei"tur.JB u r n: ", i : v #n fi , d'l 5 n, r N Fl n'')

. druiunoneo[tuuN']F]:'l ( Tairk Prover)

qrum4fi (Tp ) un:n?lNri'r.ru::ei1n'rFt ( Pp = P,r,,, = Pu ) unvairurlixrn:lffinari.:nr,r

rruuNrFl:'rlyirriu Vp, FnNdtnn?]Erri,:nrtuuuuruln:160ttl%drnafiqrun4firi'rt6tza.:n-':nr':
9d

- & a ;' qe J
ttuLi ?l't Fl:'l F]0%1.[0 i Ft 0 0Yl'ln tlU:u Fltil: N't FtTvt0 t 1,{ t n at n n0 Fl?r ttuuN'lFl:'l 01.LHAE0at n

6d

E 1'l 0 il n Z A { 0 tU fi t} il }.l rJ R F} O il tr*\l n { F} ? n [tU U eJ 1 F] T'l F] ? U
ta

Vrop=Vo,xCo,

r:rq rlFr-Firlinr n:titfi a rurn fiz ru;aa! rfi uuqd;-
fi ff nrrv o ruvn fi z ruv a ou rfi au Tp hJrtlua runnfi ri'r,,r 6'r
J.

t%O{A1n E?10W R?JO{0 fIfinil}lrl nn 8Z 0\ltnn?io

V,,u=Vr,uxC-','n

E{%tt Vu,,=V,rxC,.oxC,,o

B4

(i) rirnr:riufinrirrlie.rrn:fi':arrn:fnuuuN'tFt:'1udFt{ :rxyl&tilBelrn:fiejruki'orn

#'r nro iruuelr n:r uo nor n rilr";r,0 rufln fin1Blu#isrrrri'rfl lunr:eiruriri{

ilir.l.rn:unvorunnfifi#tF)?{rtuuN1a:rrfiofr'uannriy}FrdEtrrrinrni':fi#ni1n''r:9a9

1rnyri,r I "biiunzyyhotitosenEz"l*iniuffu rharuvnfinta'lun-oqyfiFit
9g

,; , : A j , jvu ,tcrtt -i y-
Lila iluLLila\ttwwau annly lnay lN liln1nLlnq1l

lu:vn'ir,,:rirnr:nadaulfin:rqdo!Fr?rilFr''%finni0N strainer a-?s vr:'rriri'o':1ilh{

Fi?'rl.Jn:t+annioruza':n-r strainer riroriuxrnrfit.rn'j'r i ooro (tfiairiuurrfi'i1{Fr?'}N

riu ri'r un r r rzir riu n r r e.r riun"r un r,r o a n )

(x) rirnr:riru?iuilB;.JrFrrnrulun-rFr?{uuue.J'rFrrrlnsrirfioruLi'm"a,rnnrJirhJatrir
j 

-il ^ ., ,v o 

t 

t ?'
tJ-:rrn:fi a ruvnfi #rrfr r 1 5 oc 

( #o nr,.ruurrura:r 
CI 

nfl EUrff auirnvnrat+r l.J'rU

N'rFtrlud;iliu',rrfi I 5 oc) auri"rarJEerrn:Lrdn0a0{N'}m:;n fiavlpi'r:rur.rn

fi n a a,: ar r n :r fi ru n n v #n : 1 n 1 rtr n : r EJ n : r d a n n r : ri r u: ru tfJuTrJ n r e'r m-': zio dr t ei r,r

5.1.6 n1:Fr1U?tU

rirnr:utln,:rirrl-:rurn:fia'ruln'qrnn-rFr?rLr1r1ri.r'rFr:'r Vo, a1?rdrnffzo{#..:nre uul
9 iu

T Nr a: n{ a?.n uulJ ?rr n:rfi g nrJiu riril-: a.n n:1rl #,: anrr:ei'rr 6wrEa anrrr

dod

Nf,nl?;fl ruvm'in1:f, o1ltYlEJU il

or nrfur{r n r:rliurirrjix'r Fr:?t0{ rlr R?

Ts zru;fin;'iru6'r* Pp = Patm o-lt



o dtniuutnsin (trifin-runrzlariT arum4fi #nlual-fi ; dnrrvzruvrirnr:aoutfi au

urn:in eirurirtJixrn:ri':airutoi' Vn,. alnFl-?snFl:inlnerrurn:irrfiarur4fi Tn, lrfl:Fr?'rN

rir.un r Elluer 1 n : in mB a : r uu pi r un u':1 n #x r ri : in ( P,, )

rirnr:rliurirrJBe.nn:fiejrubirT nnrrr:inrrnanrrrarurnfi T,,, ttJrtluacun4fi T6
ia - J 6d

?' ru rm 3l Ft?'t tJ Fr 1.[ Pm autl,[o{ }]10'l n 0 ?1 6 il n a 0{ E il}ln N il rJ a n 0?10\] Lfi n']

Vopr,=Yur*C,,r, (o)

luz ruvrfi cr: #ufirir nr:il iu rirrJE arr n:z a,: rr n:fianrrvnrr r ri'u P,, lil Er-rili m Fl:fi

nrrarrYuu::rllnrFt?t':oprrrerd'ud'roi{ Pot,, zru;fifiarun{fi To dutfio.rornBrEnaza't

narri ri'r*fiar ariazor tr arnr EJluFi'rriauenn:ior

Vou,=Vonn, xCptn,

ri',:rfuuvrurir drunli ( o ) n,:lu a+rnr: ( e )

Vor,=\r.xCnrrrxC,rn,

q nil:-ulilfiiliu'r mtfianr?xilr rr:erurt a anrrv

o ntrntritfimaiuvlnraai (mrt.r Factor)

,yrr.,qrrfut:roslnir

MF = ]/oL
v0,,,

al r: n?1 N1{ ilt azo.r fi tn oirrv,l n rn ai

_ Vn, xC,.n xCu,

. Y, x.Cptnr xC,tn,

o rh nzta fi aw a1 oz ao Nt at{a (Meter Error or Deviation) or nfi elruqv"[Fi"ir

Error(@ f,,, P,u, ) : Von, - Vno

dolnarlnfiuii"ml-nfiaetr-ronrirnrrrfinila-raila\ra.,r'rm:in (meter error) rtJuir.Jofrffuoi
ld

in a rfi suorn rir fi rn oi urv,l n rrl ai (meter f actor) ri''tfl 6 a
.i:::

(")

(r)

i,pirrjE ur n :fi eirutri'or n e.rr n:in vlnr

dr'r6'r ri":tuau nrt (t)

(e)

(r',)



- l,r*n'1: Fr:?o fl ouhiri riu:ao rur n:indazr ahiFir n:r r fi a lr nr rrzorxr n:in (meter

error) lrirfiu *o.5ozo

YoError(@Tr,Puu,) S t0.5%

ufiarorntunr:nautfit.rurl5on::taauh{'ririu:0.: ritu::ozaorra'fluuuruau osl#
g 6, - J 6dv dit a s a t a tT)u Fr-? n a 1 n z a.: tn n : fr 

'r 
fr fr 'J'o fr r a r s il : v n r : ri'r a fi'u t ?i lt

Fr?1ilnn?'riliauxrn (high heat capacity) rfufi xT afi{rrnarum4fi d'rurnrdarufi

n r : ril 6 auurj n r"[rj n r nl ri ar n uh tir ff,: n': in r*r rir o ru r n fi o. o rill r"ti r t*flr,r n': fi
ld

fiaTenjtrf,vrdnr:aararirrir (tow coefficient of expansion) rt':ruatri'rl3u1n:fla\:
Ya,;,iJdreea,A

rirfinr:u.J6eruuila,:uiuEr+mEanna,: riauzirrriaamrnfinr:rilfisuuila':orumnfi
;

nr : a n rJ-: ur m : ttio.: o r n ar r et ri'u ( low com press ibi I ity) fi ri r ria a
6tiro&tr6

til1*AA{ tfi fl?ml1n1nnfi101tJ O nYl{\t1Ba 0 nlllnUi nU1

C11p ufl r C,rn. 6 afi rirrias ilr n fr'nfi-{lri rfi o.:lu-rir nr r', 
^ 

rfl r ri'r n nl{il n d au

Cprm fi a fi n r ria Bu'r n n-n fi"ul ri n r : n n rJB r r n : rfi a': a r n n r r r ri'u ( tow
.Yarc

compressibility) zB{1t1ua1ua g

= Vo, x Crrp x Cttp

= Vp, xCop

= Yn, x Cpt, x C,tn

= Vn,,

0)

-Z'rFr{uunlu 0d

GF

GT

%.

Von,

o/rEnor(@t,P,r,) - %"r- %o x lo0%
Voo

(Vo, x Coo)

rfio C,., 6a rituilztafimiuiniwazr,rqrunnfifraasia[aw (correction for The

Effect of Temperature on Steel) : C* nia (crs); Ct, ttlun-:url:"lrififir.i:rJ (non-

dimensional value) nluusur:alort6,:rirn-:alnru rziu viaaaurfisu (pipe prover) , fi'.r



a?{uuuu'lFril(tank prover) tfluriu ufiaagjnralrianr:sfifinr:uJfiau*rJn,rqrur4fiorri'rr.ra

lu"finr:u.I6suurjnuJEx'rniza{fl'}fll.r"u::orfutri,la luvrrrflfinfl,ru'jrnT :ril6sundn'.rrrot
iq '"rJB u r n : f, 

':'[ei 
ri r rit fi 

'r: 
rJ * r o z a o n r a us o c rfl u fr'n d: uln e n: r riu a-ru tJ: v R vrS n r:z a I a oi'r m r,:

Fr?'rliiau (the cubicat'coericient of thermat expansion ; zatiaqdlfiirnruusrfut ri:EJ

J- , et r ,6 o r f i a r

rmqlirr"?uil:uri'[zr]iuritJinrrudrniudvrEuaaooorufi{tiln:nalrialnns E'rriern'ir c* (tnet9

correction factor for the effect of temperature on steel) rirurruhiqrn

C,, =1+Y(T-T") (x)

rNo

T = qrum4fiarriazarntzuyu5:Qzsrrfin? rdr* yiaaaurfiau (pipe prover) , o-{Fl?{

uuuu.]r.", (tanx prover);oc

Ts = Qrun{fiii'rr6raotntioaa.:nrauvu::aao{t14ar tdu vioaauifiEJu(pipe prover) ,

n-,t Fr?{ ttuurJr n:r (tank prover) :oC

y = Coefficient of cubical expantion per'r ('c) zo':Iansfihi'r{'rn'luttvu:inzo{tfla?

o mild or low carbon steel

7 = O.oOOO 1BO / "F

= O.OOOO335 /oC

. series 3OO stainless steels

Y = O.0O0O265 t'F
= O.OOOO477 / oC

. 1 7 -4 stainless stee.ls

T = o.oOOOOlB /'F
= O.OOOO324 /"C

m6a y=o.oooo1z /oF

= O.OOOO2 16 / oC

i o i e . ;
[a]1uua3dl5dun0u'l tfinnlrJFr'nl{vr 5.4
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811t1014 5.4
f

Coefficient of cubical expansion ?J0{LnuYIRYd'l:

?J1.[nau']

Material Coefficient of cubical expansion

(cm'z'c)

Aluminum

Brass

Cast iron

Copper

Glass, borosilicate (f tce)
Glass, borosilicate (f t ca)

Glass, soda-|ime

lnvar

Lead

Platinum

Polycarbonate plastic

Polypropylene plastic

Polystyrene plastic

Steel, stainless

Steel, tape, mild

' Steel, low carbon

Steel, template

waier (zo "c)

o.oooo54

0.000030

o.oooo50

o.oooo10

o.oooo15

o.ooo025

o.ooooo12

o.oooo87

o.booo2 7

o.oo0450

o.ooo240

o.ooo210

o.oooo48

o.oooo335

o.oooo35

o.oooo35

o.oooo21

rrnfl'^:rnnovlru'jr rir Cr, oyfirirmnnir t rfioqrur4fitn r (T) firirrrnn'jr
orun4fid'r':6s(To ) un:ovfirirriaErn'il t rfiorfiaqrurn4filnt (T) firirr.ioun'jr qruu4fi
,6

81{o{ (To )
- &o
n-,:riulunr: urilzrJi err n:zsrnl?t uvu::rlarstn l r?il.i vi o a ar rfi au ( pi pe prover),

#':nrttruunrn:r (tanx prover) v6a n-{Fr?{u!uer'rai'rflfinLn6oufilri'(u porta'ble test

measure) 01nil-Til'rFrrfiqrun4fio"ro6,,r(V") lrlttlurlia.rrn:fi4rur4fi"[n r (V r ) vrrl{orn

V, = Vo xC,,

Ern &i'ra Eirt r?iuri'rrr n o ruynfi d'ro 6,: rvir ri'u go oc 
n-,rriuufi a r:rfririlB e.rr n:fi

1d

a ru m 4 fi ai'r,: 6,: ( e o'c ) fi o y a r u r : n ri'l 14x r,tl1 1 ili e{ r n :fi o ru n 4 fi 6 u r Li'o r n

Vr=VroxCo

(r)

BB



'q--J.i-oaoruFr[]tyrr0nnrd'utfiot:rfrirrJierrn:fiqrum4filn'l firvarrur:nrirurumrrJirurn:fi
6!,u

Ef[finNE'lf 0\l tnQln
\/

\t 'T
fu

L,.

r .i d q,
T'lu n vrdBn n1:rir%'r rufi'rr-15 rur n: nrnl: n eilurli ilrfi u'[ri'rr nuri'.r fiozar riril'n{'run a']0

L-de
?J 0 Fl 1 0 ? Ft " n1' n1 U2 FU il A n 1 I d A U Ln il Un1 $ n1 Uu 1 N1 n t "

ri':a-tnS-E.o flourfisuN'rn:iartlusr'la:') Class o.5, olML R117 afirr ovat gear meter fi

dsr:rnr:'tnna,,ran 25o l/min LLavo-Fr:lnl:"[mnsiran so tzmin pi'ran-trr?{[[uue{1n:1 ar
oq9

14't deviation ?l 0\1N'l Fl:'l nr o Fl :1 n'l: lfi n tta n nlsnil fJ n n15 d0u[1']t

to'lyiu'lYlu1 UA51 O: Satit C. ?u?t o1 /01/2001 Certificate No, : OO1/2545

8J'ln1?El : Oval gear meter Serial No. 4569-698

Flow Rate lndication

of meter

lndication Temp, in Correction

of Prover Prover Volume

Tank Tank

Measured deviation after correction

%oError(@,To,P,,,.,) - \1"' %' * 1067

(tzmtn). vp 1/on(ic1 (r) (V") Mean Value (ouo)

250 1000.o 100 1.5 9.8 100'l .3 -o.1 3 -o.13

1000.0 1 001 .5 1 0.1 1001.3

200 1000.0 1000.7 9.9 1000.5 -o.5 -o.o5 -o.04

1000.0 1000.5 1000.3 -o.3 -o.o3

't ooo.o 999.3 10.o 99S.1 o.9 0.09 o.09

1000.0 s9s.3 999.1 o.s o.o9

1000.o s96.4 10.o 996.6 3.4 o.34 o.34

1000.0 996.8 996.6 3.4 o.34

1000.0 996.1 995.9 4.1 o.41 o.40

1000.0 996.3 996.1 3.9 o.39

Accumulation Number 4423614 an:

4413022 flnl 1O.592 nn:

Rass (. *o.s"t)

vlau
a?4910 5.7 o{ttflFl{rJAn1:f,AUtYlUUil1A:?nUUUil1n51 Class O.5, OIML R1 17 Z1,$Fl Oval

d u :"[raaran z5o t/min rravj'm:rnr:tnnpiran so tzmin ri'rElfr'on:,]gear meter Nomllnl a i in ttavAn:1n1:Lmnn j
rLUUil')Fli'ltu:il?,4{nlitdaun:rdudFrf Performance za0illarirr unr[rdFr{oeiluprJza,rAr

n15

- - ;* vl I r I tu u6l
zunn15f,0urvluuN'rm:?aroFli1nl5 [rntrannlf nl,Ia1nn?0fl't{ 5.6 [nilnn{ [xFt']5'r'1
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Ftow rate (lzmin) 100 150 200 250

Deviation (z) +O.4O +O.34 +O.O9 -o.o4 -o.1 3

. n ) ufl a{ il R nr: flo! rfi uu N-rF}:iorrrur an m:r ra"":s #t n:,,t ttuuerl Fr:11u3ilzotnr:tEeu

n ily'l uf, Fr { Performance ?l or ell a lirl n""r uoor':lu3 lfi Z l

lr..Er.d iklrtlu (l)

y)fi zz n:rrittdatdalirnuv?lod:suuNlni{ouuuNlar1fi#':lrnaortfiauri'u#rn:'lt[uuilieti't

?t) rrf,Frr,.Jfln'rlaaurfiuuilrFl:inr[Lr]ri'rnilFi?uil-on?{lruLertFt;rluprJzo,rae.rnr:

ttdFl{ Performance ?JAiil'ln:;Fl

Flow rate (lzm;n) ; x 100 150 200 250

}o.

ao.

to

50

-o.o4 -o.13

IorEiilnfirt#edNsint,t;uo0t'rn:inosodlu:rjaunr: Polvnomial function fiumrnn"o':nr:Fr'r'rN
d vo 6, u J 

' 
; " & , ar J I u

nvr€)gFra.r'lnl ttn?{'rril1{sr"o.:rfietrmar xn art,t?l.tilrnzuttRrFlr n }Jn1d{?Jl.[tzunt,t urilu

n:nid'r:r1z- x2 fiuniuovrorionr:rJfrl-fi,:ruluriruzi,:n-:,:innra.rziorirrnuriza,:n4nN1B (Legat
j

Metrology) ri'.:r.fuaernr: Polynomial function f,rtudorofier::nl.tv?J0{}.1'rFr:in6,ra$lu3rJ

y = ao+al.X+Zz.X)

Deviation (z) ; y +O.4O +O-34 +O.O9

90



trJa

x=

Ina arxr: nmr rir #urJrr fi vr d

tsf

l: i/'' I

Iv,
l{*; .1,)

It*i . v;)

measured diviation calculated

selected flow rate

ao , ?t [r6y a2 rnrld'ornnr:uriaunr: 3 drin'l:n-\:?i'tf 6i'ln

=uo.NJ +a,.fx; +ar.fxf
=ao.lx; + a,.fxl +ar.fxl
=ao.fxl +a,.fxl +ar.fxf

=--.-.&'Y<--

nruni'rn,rtufleJn1:

0,66 =
a1LI

- 3300 =

rirnr:nr Determination (Oer)

ao . 5 + ai .75 .t a, o 137,500

ao .754 * a, o 137,500 * a, o 28,L25,0A0

ao .137,500 + ar . 28,125,000 + a2.6,118,750,000

lsDo = lzso

Ir:z,soo

lo.oo 7s l37,soo 
I

ln l37,soo 28,l2s,ooo 
I

^ l- 3300 29,125,000 6,1 18,750,0001
ao=j,

7s0

137,500

28,125,000

137,500 I

28,125,000 I = 1.0938xt0'3

6,1 18,750,0001

6.496x10t2

t= 2 3 4 5

Xy, +O.4 +O,34 +O.O9 -o.04 -o.1 3 o.56

xxi 50 100 150 200 250 750

sl
LXi 2500 1 0000 225o0 40000 6250() 1 37500

I*,' r 25000 1 0000()() 3375000 8000000 1 56250()0 28 I 25()0()

r*io 6250000 1 00000000 506250000 1 600000000 39062sOOOO 6t i aTsoboo

x(x,2J yr) 1 000 3400 2025 l 600 -81 25 -3300

I(x'* y,) 20 34 13.5 -a -32.5 27

91

1.0938 x l0'3
= 0.5940



I5
I

t750
t'-"
1137.s00

0.66

27

-3300

137.500 
|

2E.i 25,000 I

6.1 ls.Tso.oooJ 3 7l 25 x 10ro
at = - 0.0034

I),, I .0938 x l0r3

ls

lzso

l, rr rro

75

137,500

28.125.000

066 
I')-t 
I

-r,td
il.

l'87502lo 
= l.7l43x lo-6

1.09-18 x 10''

y = 0.5940 - 0.0034.x + 1 7143x10-".x]

flil n1i?i'hrul.[ri]upi':ttvruza.:nrun-nuruvzaren n:in uuu s]1Fl:1 fir r:r ar rur:nmr rirpr:ralfi n
- A v u , )-

1^rR'rnao0e.Jtn:irrSozrEJ (Meter Error or Deviation) 1ri'fir1nl rira-n:rnr:'[rn rziu fian:r
nlilfin rvirri'u 1 3o t.rmin enm:inuruxrm:rfirirnrrerfinvrarnzo,,re.rrn:indazra (tvteter

Error or Deviation) rvirri'u

D,,

I = 0.5940- 0.0034r(130) +1.7143x10-o.(130)l = +0.18%

ANS

s.z rfian#oa?ouuut'rnr1 (prover Tank) r{luuruuerrn:'r

d't N't r n t 6 o nl fri',r n r o ul u x r n : rl zhi r n r : n o u lfi uu ttl u rfl a n ri'u n-.: u : : o z s { rfi n ?tu
I

ruu:uoutrilflua:0 fll.i'lFr?t00n-rFrr'rrllzinr:fifiri'r,rirfr'rst",ru- so fin:6uh.l uanornri'rijufi
vr : r r ffu 6'i r n-f Fl'l { rru u }.r r n : r r y fi #n r+ ru s n r : yi r.: r u z uu u n": er ri'u 6 o

. Overflow-type neck

o Sight-glass with scale-type neck

1uvrr.rr.Jfru-fiuii':nrr:rfion'[t7 ri'rnrouuuel'lFtir?Jfia Overflow-type neck tfia,:orn,ira

rian'r:rJirrJ':errsr:1unr:aaurfiuuunrlildrrtJun''a,:eirurirlunr:rfir.rusinrn*,r riuya.rrafi.rr:r
qe,6 o d aq.

oytFr!:eltFr:Q'r14?1.{tFrilnlr"ln1,[Inlttilor14 n{Fr?{ttuuN']Fl:'t?,1;o Sight-glass with scale-
ia,od

type neck lfiN']Efi0vtfjuuuu[.]'rFrrrlunr:aoutfiuu]J'rni;arruuNla:'rrlia,rornaralr:nairr.l
\il d

Ft'1il: lJ't Fr : [o avta 8Fr

nr:rfionfi'tn?\ruuuillarrfirirnr:r6onn#rafi'unr:rfiann-rn':,:rfiorirtrjLi'rfJuuruu

ar r n :r d au rfi au ilr Fl :;a Fl-,r1r*rirzTo s. r

92
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Exarnple Annex E

Eichant Hlinchen-Trauns tein
Locrt Y.rtl lc.tlon O(t tc.

0tE BEt 0EH HESStrllCEN vERlrEND€I[!i RORh^r_E SIxO Ail OIE HTTIoH LEH ]aORH LS OEt
OUNO€SNEPUOLI( OEUTSCITLANO BEI O€R P}IYsIKALISCII-T€CXNISCH€H 8UHOE5^XSTALI tPTs}
^H6E5CilLO5SEN,fN€ STAN0ARDS U5E0 FOR FH€ HE SUpEHEHTS Ap€ fp^CEAOLE fO f,!€ t!af IoNAL Sr^HO^RDS
OF TIIE FED€RAL R€PUALIC OF GEPHATTY Af fHE PIlYSIKALISCH.TECI]NI5CH€ BUNOESANSIALI
(PtB).

Priif schein
I ntoec t 1on c. r I I ( 1c. te

l{urer tlco Prlifscheinea
NuDC,af oI lhe tnrg.cllo^ c.rttflcaae

Gegenstard der Priifung
0D1rct ol lnrp.ct-lon

lleroLel ler
HrfruF aClufar

IdenLiIikation
ldonllf lctllon 

-

ArrLragotel ler
ADpIlc.nl

P-0010/02l00
AZ.:2.2-6.1.2'

Tranopor[able metering equipment ao
working BLandard for wet calibration

Bopp & Reuter
Hannhei m

Type: 0150
No.: 520901

-2

tlunich,30.03.2000

5s/A4

Verif ication Office Hunich

Anzabl der Seiten des Prfifgcheinea
Nunber of ptgct o( lhe lnrpicClb^ carll/lctl.

Ort uDd DaLur <Icr Prufung
llrce rnct drl. of lnrO.ctiod

Giiltigkeit der Prulung bir
lhlt lntp.ctlo^ It v, lld lnal,

PrOf.ctrAlno olrne trntertcltrlft.und Dl6nrtrlrg€l hrto^ ke.tno €Oltlgkelt. O.l€r9r
PrOt.cheln d.rf nur vollrtlndlg u6d unverllndert weltorverbreltrt werden, AurzOgo
odor Xnderungen bedOrfsn der 6€nelrdlgung der ElchbohOrd€.
Inspoctlon cortlflcrter slthout tlgocture rnd o(llC!z), st.tuO zro not velld. fhts
!ntDect!on cdrtiflccte mry only be rapfoducqd, ln cohp),eta enat unch;nged forn.
Extr?cls or .mendmdnCs r6gUlre the .pprov.) oa the verlflcat!on ,vthorlty -

R,

sLeqrcIzeicb., O 0 0
P,.tk lng

9

i
e

Ort und Datum
Pl2c..nd dtte

Itiinchen, 31

Diengtstel le |liinchen

(Stard: 12.19991

D i e ns tsi ege)
60

Franz-Schrant-Str.11

UnLerschri I L
slgnatur.
l.v

Seidl

Telefon 089/17901- 0

TeleIax a89/11901-233

94

80638 l'liinchen



ttz.: ?.2.6-7'7-
Seite 2 zum Priifgchein Nr.
prge ? o{ Jntpsct.lon cartl(1.rle numbat

P 0010/02l00

Zrrsatzlichc lngalrcn z-ur Gegenstarxl der Priitung
AddtalanEl comentJ corcernlng obJacl ol lnspoctlon

Haximum flow rate: 250 1/min
Hinimum flo* rate: 50 l/rnin (limiLed Lo )100 1/min)
Scale inLerval: 0.1 1

PrifverI abren
lospectlon Procedttte

Inspection was made in cotnpliance followinq regulation:

sLate Office of Heights and Heasures

oI standard meLering e(Iuipmenl for

irh

Testinq instructions of the Bavarian
regardjg the inspect,ion and handlinq
wa Ler .

Urg ebu rx; slrxl i rtg u ry; e n

Env, ronmen l. I coDdl tlonr

For the rleternrination of Lhe uncr:rt aint.y
conditiorrs were considered-

Errlebni s der I'riifutxl
Inspecllon ,etoll

'I'he meLering eqrt iprncnL heeps Llte
sLaltlart] [or the veri fication of
lrorification Ordinance, 

^nllex 
4

FloH raLc
[ .l lmi.rr ]

of measurement the environlnenLal

2rs0

240
150

100
50

nrax.itrtum perlnissi):Ie error oI a wor]"in11

nreasuring conLainers in accordance wiLh

- .secLion 2 ( in iLs.valjd version) '

|leasured deviati.otl
t*)

- 0.13
- 0.04
+ 0.09
+ 0.34
+ 0. 40

U,cerLainLy'of' rroasitrelnenL oI L]rc itt:;1lt:t:l-ion pto.'"tlute: 0'05 t

t{efunsi cherhei t
Llncer tt lQtY of fre,sur emenL

This is i-he expanderl uucerlaitrLy oI measrtremenl resulting from the standard

unccrtainty oI measuremerrt b1'eipansion {actor k = 2' The sLantlard uncerLalnty
was calculated upon thc unceitainLy share resulLinq from the testing eqrlipment'

Lhe inl;pecLion procedrrre alrtl the cnvironmental condiLions'

llinrlei sc

5 protective sLarnps are affixed.

Erxle des Prilfscbeines
(nd of lnsPeclion

tlienstsLelle Hiinchen Fraliz-Schrank-SLr

95

11 80638 Hiinchen Telefon 089/L7901- 0

Telefax 089/17901-233



Icl
U?4I4 6

n'r : rA ilz ao Llr a ? r?i'r ei rio u ia ru riu nr te n(u

u
?uau n?1 tJ 610z a0u a0 tfi n?

(filllng of the storage tank and Dipping)

:1 eJ01U Ar A n',r:l4 n 6laU rrAs H A nr:in
(Measurement results)

g i 6 v tv v u v uzilaaum 6. n1ttailua0Lila?rz'tflnoulailnun15?a :vnun?1N6I0ua0tr(u

?,a0tfia?(Filling of the storage tank and Dipping)

teaY6tudd,6tJa
tFr Byi fl n nr: nr: rF a n dr tflun"r n nro ri rriu nr: aau rfi EJu rruu rtlu n rtjufi,:firmN1yflil

ieJo--ud6.r,oa,
err n fi a nlufl oouTu tila{a'r nfi 1 n tzar n nrirur{illn: rfi urutziu ruuEu uu'j'r rirru alm,lrj rfi artq

Uncertainty zatnr:r-nfiqruHIfi 2o "C vrtrri'firu:ry'jrzufinnYrudtlln:16srfin'r:urlfiailuilnr
;,i

rJB nr n : ufi a'ra'r n n ritil fi €JuLril Rr a ruun fi aril:v rur ru s rvirrfi a rfi a.u ri'u nr:nJ 6 EJuLLil nr

tJB arrn:z o,rrirnr n fi ni: uJ 6euut] ao.a rurnfirir rvir 1ri'1.6lo

riaufiqvlirnr:rlnasrira,:trlti+ n-{ui:nz00rma'r1rluu?uail ei€0nr?adoudn1fl.nru

L.+si'l:rYrs'irfiR':anrJ:n tEotnr+iaqnnn"r'roqjnrertuao,:n-,rnialri lun:nifinlfiri:uuan,:rir'
n-'ia standpipes Alrld + uflv 9 m"o,rrirnr:rirur 0{rrn?Rluluaonlmlfixn InuranryuErrru

fr'ariazo': Standpipes tfia':ornmrnfiao,:trarnralu stanoplpes unyzt o{rra:n-rneir:hildil1
tG, - i r .1

ttn rilua at tr fl?u 1.[Frvrun n ri'r'r a a n'irjrrnvrr n B'rfinmaryurruriufirirroi n n:r e]fit,ttlnit[ila,rd't

firi,:runLi'n'r:ejru:vorltzo.:trarnrslu Standpipes finunrnrfin6,rurnErf,u niriurrfiohi'#u

to nr:f r n r: ai'rt Standpipes un:flariazar Standpipes ri'rur.ir avor n riaurirrfir*nr: riahj
A r i r J u a v6,

uEna1nun15n:?aflaUnl:OoFl1,[Uil?il40n0Z a0 Standpipes Z{mAtU 0ilnUnrn':iina.:sr:?q

a a uhi'uulo'j r1 a.i fi Fi o fi or zr r r mE o a n d'u usi o ei tr,,r1 nI

ni:ni?a d0urr drrirunrr oo norn fr'r ri'o'iriryi 01il firfludodr rfla 6 nvrtrri'a,: #uto'ir

vio hose 6':rioaonarnri'ru discrrarge zo{il'rF}:inilrrf,ufi',t lilfinr::itnaunyrlBrurn:rirfi
C, u v e d - ,- Y

il 1 u n 1 i ? a m r m N n n ? EJ,.r'r n : ior"[ ri'tn a r zi'r ri ri',: vr r m r nr

nT:tfixririzir{ri',:arur:nnrrrlrirt z iruuniErri'udanr:rfialrflrmrrri'rurirrzaon-,:

u5:Qila0tfifirluuuruau (oottom filling) tia;nr:tfiruuzlrrrrn"ruluza{n-{u::Q?ta,:rrarlu
9

tu%?1.t01{ (top filling) nudrnr:ufiruizirrr,:ri'rr+riloil E0n-{ (oottom filling) fiflodennrria{aln
f, p- Y e v vd t J

m n rqr n rfr xrir rfr nuu#r:; ri'tl drnr u'tun-r ar rur: n n a:u 6u{nnrnrirlrr''o d"r.r:rn i6tirbi'n a nr:
dipping :: fr'u n:r x 6{zar ty R?nl atun-otrizu n uriurjr n'jruuu nr: r fi ru rzir vrr,: ri'ruur*zat ri',:

.i - ? u ad
(top filling) t1.t0{fl1nm1ntnell,t'}n'18?6 top filling F}o{5anEflF}'tu:yu3[']a1u-1l.[y,l0dilFt?5Q1.[

Y e - ; eJ:& tv
n'ir:vri'urirnru'(uff':qru{?1{1Az1,raflnufl.Lt'rFln-f u5;afl 0f [rn':luuuruar* oarol:finra.r

9
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6de d I - Y. 6d
bottom fitting fffiziarfiurziuri'u ri'ufifioo;fiu:,tri'uoi'rr+nfi'u (back pressure) n-un#lurrr,rFrr

urn:inuuuN'rn:'r (rrnlfuuuxrn:r) rfia:;nludrnrer'lun-,:u::rzaomar'luuu':uoufi:rn''u
Anrav"""t--i

6,r6u d'rNli n rrd Frr F)'rr N #N?'{:145:vudt nrra+n nz oo:vpruurnr alun-.: (h ) #u nrrer nuvr
_l

ril6suuri ntnru ( P) oi,,r aunr:flroeir,:

p_pgh

oio. u G,

rirmir n: nifi'tzixr n:inrrtluuuua.rrn:rriu nr: ufi eraa,: r:r n:rzir sirY,ru:Ta?100 rfi n?luo9

r[1.r?uauriruil'r Fli']-Fl uulJ rurm:r pi'oo nirtfir.rnr:ri'ru nliL::a?lE\: ni arni'r u o-n:rni:lm nfintfi
q

C .i vq Y ^ryirnumn tnit yrunavlSnrn:nolunr:r{?Iurt0t+n1irfrilil 00n1R? (ritting step schedule)
9'

A Y 3; qe u t )
141.hr ''l rnurv!adlNtinh? rirzunfinxrn:in (meter error) aaoil'ra:?nttuu}lla:lFr?EJFnFhl1l

a n oo?i1r nliri'rur rur]i xr n iunr:vni1J 
^r',u 

ouu r'tri'lnr sl,ilfio mr n en n:in"[rifi ri:uuan'r rir

#n:rnr:lnnararr:nLi-r5nr:,ira 1finor;rJ:ra.rrrulrixrn:ininrirri'rer#or:rn'r:lnnnrfi#ufi
FrEaur?a''lr?ruunuu:N'rFr:fiarrn:rininlri'rziu t s fin:,rso iurfi = so 6n:,rurfi rtiun"'r*

,; 6,a:ilfi ?B rtjr*nr:d'n tBa,: orl n: nifi,i'rrflu*nvrir ri'rulunr: aau rfi eru ri'.ru::qzoo rma:luuur
.t

1.r01.$F1?8 trUU top filling

vent
excess-Dres.sure- --- qo:;; 

--' - at r -reI ief cock

s too cock

are ter

:rjfi za

Fiq.
Hetering egulpnent for i{et calj.bration

nr:d'orui e{orl n:ni:ralvrt':alr n:in uurrr m:lfi a f,au rfi c;u
9

-q
0{fu51!?t0f rfin?[1,{L[1,t?1{0% [ru1j top filling

regula t ing cock

filtet

9B



. j s vr Do
n'rm s ailiu tor d'ruiu Fi'uJafiasa0riauruanorilaa0il']&riinrruuurn:rtunr:aau

rfi auriou:TQu a0[ua?tuttuauauri'asn'l:aauufi suuuurfl eln (Auowance for theq

error of indication of the meter in wet calibration)

)quyirerrrvd
Fl't ilvt I n ia'lnu?1 yl tJ'1uil1[tn ??'l fl?1,tttdn{ n 1?Jo{ eJl Ft:?Fr?11oil'tFr 5? Flltu1J il'r&ll'tt0{ I.l

n a fi n ( mete, 
",rJ,; 

ujuri'e.rFr-'r ax nr:
\/ _\/

a/oMeter Enor (@ To, P,n, ) = 
j!-i!L x l\Ooh

'0P

V - (V x C'.0) x 100%
(V., , Cor)

-&oiqs,-;^q,qrYn-,:riu[unr:fiorbi'rJ-:urn:fir6ara,:hJluurinvnit (ritting step votume) gnn"atmrat

n?'rNei'arnr:zo,:n1:10#t,lnaunr:rfiNfla{Lfin? (ritting step schedute) nr:iln-r-r-lnrrei:ifio

s.J1nr;nttf,Fr,:ilBenn:aoornei'o':riur]inrn:fignn-a':ri'u titting step volume ffr{lur6oufisi'a'rtr{'

n':rnleilarfio{r'rnfirJnFiorJnfinils0n'}idaurfiflun-{ur:qzo0rflflr'luuuruoun-:aiziuriu nr:fi
aim:ruFildirrsr:zo.:eiruudn.:rirao.:nrn:fnoi'r'l aanna"orri'u filling step volume

o q v 6dd

d"lill5nn5eml to 2 15nA

(n) nlsudFrrFrrrJiurn:n':':rt,irza'rnrir:fprrdorfiuuri'rr-lirurn:fitfie.rnt"lriluurin;n*':
(ritting step volume;AV)' nBa AV.,., ttlulilnrxannr:zunrir':

AV.,:AV-K
fi:a

AV =AV..+K

ea,i,.l 6 lud
rii anr*il: nn [znt udnt ru a zu n nr: ttd nta1il-r.t'tFt:ff ?,:fi 1.{'t K Fi 0

K --
.ToMeter error .AV

100

(z) n1iu6{Fr{Fi'rriBrurn:ri:,:nr.i'rza,:rurn:':-nrtfiorfieiuriurJBarrsr:firfinnt"[r]tr*um atnrf,r

(titting step volume,AV) m':o AV.,, rtlu'trJnrnaNnl:ilR8il

AV"* = AVoF
m5a

r fi o n-: tttj : ttri'lz ri r tra n': zu a fi n n r : rta n.r ni'r r]B x'r n : ri r t u rir F 6 o

o%Meter error

100

AV = AV"
F

+lF_
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oi'aaciro o.t nr:rirurrumrnirfirrn:inuarrorirairvi':lun:nifi fr^rn',ru',r:'rulr Dip-stick
d,&

tuan,:rtJuf,u?lNtuellFli'tlu3rJzo.rrJitrm: (scale interval of volume graduation) Lrflyttf,a{
d,&o

rtlua-un n r EJ N'r Ft:1"tt*?il2 sn:v €JJ14'){:rm'iruzur Nr u er 1Fr:'r (scate intervat of length
. J ow X - q .igraduation) tN0 tfiil'lFll?Fr'lnultLUUN''rFH't?Ft1_JlN'ta:a?u0Fltln'r: [?1nF}{?lLrnzN o/o meter

error rYilriu -o.250/o

Filling Filling step

Volume

Correction; K

K=-"'"Yj1"'"!9.A'
100

Advance of the Actual

indication reading of

AV.,,=AV-K themeter

Liters r\V: Liters K; Liters AV.',.; Liters Liters

o.oo

199.5

200 199.5

200 +O.5 199.5

399.O

+O.5 19S.5

598.5

399.O

1.OOO 99 7.5

+1.O 399.O

1.400 1396.5

+ 1.O 399.O

1795_5

Filling Filling step

Volume F=

Correction, K

TnMetc'r error

ru)
+l

Advance of the Actual

ridication reading of

4V.,, -,lV.F themeter

V; Liters AV; Liters F; Liters AV",,.; Liters

o.oo

o.99 7 5

199.5

o.99 7 5

399.O

o.997 5 199.5

5 98.5

o.s975 399.O

1,OO0 99 7.5

o.99 7 5 399.O

1,400 1396.5

o.s97 5

I .BOO

100

3SS.O

't 795.5

ANS



oi'aaeiro o.z lusr-roEir{fl'qsnfr'uniuri'rfirirr*errriufi6o ei"runirrjsilrn:qrnenn:inlnsn:.:

-#rfl-"r* fiuing step votume ,rrfiabi'nrn:iorrtuururn:rinrJ-:xTn:r.['rn-radrt:rnr:lnan,:fi
dl

ttn;u ozo meter error tyl'lnu -o.250/o

Filling

Approx.

Value

Advance of the

indication

AV", = AV-K

Actual

reading of

the meter

Correction, K
., o%Metel enorK = _=-- . JV

100

Filling step

Volume

AV=6Y.*L

Filling

Liters AV"r,; Liters K, Liters AV; Liters V; Liters

o.oo

200 200.5

200.5

200.5

400 401.O

+0.5 200.5

600 60'l .5

200.5

200 +O.5

1 ,OOO 1,OOO 1qo2.5

500 501.2

1,500 1,500 1503.7

ANS

01n rt-?a Ei1{lun'r: ri'r1.$?ruo:rfiuln-'irrjiarr n:fi rfi erdt*, o, oo tfio,:or n zu n fi nil o{ }.J'} Fri
u dr e t i- I 'o ' C
?FlilFl1%aEIilrn nl0arnililrlrl:filfiila{'lilluurriarni': (rilting step volume; AV) ribaxrn
q 

'i6 
u6 u ro ?' ; 

class o-5. olML R11 u 6d 
riuln"tumr':tlfiunfl1nN1Fr5?FlsuLu?,l.tFl?'l8.lrvlu\: class o.5, olML R1 1 7 ttn?nna?'l1,{'l0vE 03.

I u ru o g I I - Xr

Lng Lerna.tvt'tnr:un Lil Fl'lr{ n0J Fl7t00d?laLLflFl{Fl1z0{N'tFll'lF}ttuuN'lFl5-t1.{1.6'l

n1t1,r1?va-uzo0[Ha?fl'ra'[uri'outtQzt a0tHa?'[uttu?uou (Determination of the fitting
9

level; Dipping)

m #,:or n tfi rrfr tz"r { n-.:liiaz E{ tm a?lutru:uoun 5u nr Nili il't n:firi rruor'l:tr+ruriay
v,nr-t (filling step votume) orn#u:onoerrirEJ:srJsL?a'rd'r,lfi1i,: (nr:rfluzir,::ya:r:arryirri'l.r

dO

rEa'[n#rfis':riu rtrinrnr:fnrJBa.rrn: fitting step votume) ou#ula'jr:yn-ldrnrulu#tfioura-r
a o Y e - A a jqo 3 q -0{yl'lnl:?Fr53aua?1}Jfl{zo{la1n1EJ[1{n0 filnrF}:E{NA?1 [u [Un15']n:rnUA?1Nd0ZA{}I1 [FlUn

dipsticks n":o dipping tapes irritfiaorrnr:r"ta.iarnr:nrflrirltun'orr:qz 0\r[rnlluuuruou
ai r - Y d q r-t- a & 3 6q r6u I

lyto0'11{l:ou1 'raln dipsticks 14:0 dipping tapes InLnua:0 0nr\:1.r'rn [].ryr,1:s,r:suH5sn:1u
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1{rurni atiBr:votYu n:rnat #o n rir: nr-triudr rfluai'armtmnfin rf,rzir srrfi abi'ar rur: n ruu n uur

tuur:s nlu nrrrug.rzotr.i'rfirJ:r ng o e.iuurnE ar fioin:rri'u n:ru6t ri,: n eir: fl,r firvi prfinm nr ai5
, ouf ^nl:n-'tsn-'ri t?il.r lzirirarvrruil dipsticks uEo oipping tapes u3irrufinrnnBail:vrurru'jr

-y?.tjvvt:;ri'rrirnr:agj ru uBt':runrrn6'rriuzi:.:rrh: *rsrnunrirrorrlrrJfrniEJrfludruavui6aufi

o eir,:rfir.i"[n"zin ri': ru abi'r:r ar air: ndr uun ul,l?ia uFia:rm'j'r.rrir n-r or nr fly n-tor n 6r rnEa'r fi oior

: v niu n':r er d..rriu6uur r:r frovr:ru:; ri'u nrr ru 6,r z aor.irnr alu0-0ui:qz a0 tu n:lurruruouki'oi

nEo orakii6 nr:':'ra rua;'tei'zu n"[e-ioirrrj'uxrnu-n6nvi'rrfJunr:r]:vutinla.iri'o'rfl'orira'ror-'r n rirrfi
d t r5)o r Y 6 , d
n:rnrn0ua1{rr?,r{rvtsfrrnIzdl,Jaluu']21{flnoilYnuln"'1u14 dipsticks ?150 dipping tapes

^i,rYdu-:ur rufi atilnulirosfi: o u ta n ouil o0 fluor,,: n.rhja eir'rtfir*1n""8'n

?6n1? Dipping

t ) rirmunoirttvutfitvvrejou oipsticxs uia oipping tapes 6,:ri'arrfluri'runu,rfi#u
d 9 t ,) d,

n':tt6ott:t Ie-itrifisurrr,Jnt rEunrtjurirrrru'rd'r.:6'r (reference posirion) oirrrru,:
: qtu6t o u - y q u &onf nn't?ua30n tzr!!rFl'luruo [unt:ior::nuza':drnrulun0rn tnirlu:vryjr':rir!

n r: a ou tfi au lorfa x ri'utiuhi'fi orror oi r umuro-r,r 6,:riuui omr:yn:u n:r u 6,: #ro 6o

(reference height) n':ug'ri'udnn':u flil$]fild' Reference height ivirri'u 1 ,380

Nil.
Y^rd-.iz) nrdrarn5oalru dipsricks mEa dipping tapes uBrrrufinarJ:yrrrulnir::ri'r

y ,i -n?lN d.{?'0{l,t'lFt2: oeJmuSt? ru n{ n fl.1?

s)' rir dipsticks rn6o orpping tapes reiaun.rlun-,:u::Qzo,:rmn':1uuu':uor*r#tornt-
,, t' 6t , r,

Un0uu'lLz10{n1N filling step schedule t{Jutrnrzirrniriounrnr: Oip o5o rrri

n'a.ro"'nhi' dipsticks rEa oipping tapes oEjlu:rniufi6,rn'jris6l-uFr?tslfloriroi,tr

Irrail:vsrrru t raufirrum: rrnrrirria.rra":ttvirffu "o"'ld'ri'urzirnrslun-r rirrrlruo

nl,tn0

mn-':ornriuriaflt rJAos dipsticks rio oipping tapes n,:ou'[n-:srj'urvirri'u nrrx

6,:d'r,:6,: (reference height) ludflrlnrirrvirri'u 1,38o xn. ornriubiSusn

dipsticks mi a dipping tap"s duvr1r.lfi aeir,r:rnr€r

rirnr: oip:;rrlunrrrd,,rzo':rirti''rri'uaejroriaa s n;{luuFiavrir:vniun:rrarrir
j q oiqv ,'- { u :rfi': lun:nifilalnEaoin:vniunrrx6':ri'ra dipsticks r5o oipping trp"s yrt:d'ara'

e{,6

nl:?Fl5:FlUFl'11Nfl{aa{a'l\ln'hLil[Ru 1 Na6rNni rrnruarir,:rlurfrun'jr 1

d u6 o, q 
- 

y q _.,' o ajilnnrNa: Lfimlnti?Ft[ra.rursrna,::oou::nuaa,:*rnralur]-rfiroi,: ri:u"[un:nifi
rtlu stano pi pe and sca te fl 't il't >= n ai rurir : s riun rr al a,:1 n-r a El

Q ai a, i"t ra o €[un:ruyrtul{ dipstick yttilil scale Lm:lmrnt:inr"rurriaorrn.jr,::aariozatrir
r9

nusirr$rr-t.::rurud'rr6,: (reference pran) ao,: dipstick tfu IneJEirufiurr:rr+lu

o"'r':6': (reterence plan) zof dipstick and scale ri'orrantlr.r:rJfi g

4)

5)

6)
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z) rfiaannmxfinlnrRrn rfiam:ruririvuvFr?'rud{uroti. hiEurirrfiunt:riru:ruzun

rirozaonrrx6'rzo.rurin: fiiling step LrnsFl?'raru'r?za':rirfi+ma1uN'tFli'r (scale

division) 16o tzmm

. o o)q t d d q u' v

a) 1un:rUvtIxdrrir:nBt'ttl,liln'l:fl0U1?lUU?150F|l?ad0Lt?1Fl'lIUT00 0{U:5420{

lflR?luuu?11oulriun-':raEen-?EJ:vu;[']nr6nrioriu rioufia;rtlnriT tfiunr:trnv
-v;

rioufiqvtEilrilriunr:lvri1r"virnr:in:rn''un:ru6.t?'a{ti'lodl{riat-r e nii tfi0

ru.JE ar rfi au zu n Fl?'r N d{ nr n rir': riut fi u t fi n fi ux n: ln"virlt ei

ziu n aufi 7 . :'r uo'ru iJ a nli?l Fr 6lou tta a uil fl n'Ii{n ( Measurement results)

7.1 ) Test report (measurement record) nr:r-iufinrunnt:ytFrd0u 1{onotn:''lgnvtdunifiar

riu n-ru: ia?100 rr nrluttu:uouud'r z"a e.rnfi fi nrr e.reir riru rio nr: rir uiurrr*"tor"o eir': n n rio'r
ta

tfl il1r d8Jn 0 n r:'ru flf
- .jo"

( r ) a fi or z a,r nr a r fi 1 zirfl uor-? n R'] { d o u tfi su u n ; q rur 4 fi z o.: z a,: rvr a r riu'l
9o

(z) uuuarrn:'rfitfionl.zi qq.erlF]:;nuuuN'rFr:-r dorrrrrrrnna.rz'arynoln:rnr:
-TIrn, a']lelnu tLn3il n0JF]z00N1a:'lFl

(s) zflnrnriotin:yri'rza.:tma: tziu dipsticks ria stanopipe
IU(+) zsfiazat flufi ar r EJilr n :r rtn : ritzt,rll 1'l I N1 Fl rr (scale i nterval )

(S) rirrrru{zaf sum level LtRv upper boundary of measuring space
z! a , ") - e d6 6 r(o) inBoofiouavoiln:ruf,nfirin-rnrr:riun*,:ira;aror.tovrol,rnrionr:in:rri'u

(z) :ro;unr:rnlunr:firr'uror^rr ctln:nifirird'ryil:yuir#ru::aza{rfin?lilul{?

r,tor,l o-nrirlr+grJuuuarfin n-ruanotflr*gilfi zu un: gilfi so
i-

( e ) : r a : ur n r fi g n f,n i',:t r v u R vr EJ n fi r,r r r*lu u ri n r zir,:

nl:rJBn114fluutJ

nr:riufinruanr:yrFlf,au uanelntit*finririlirurn:{1n fitting step schedute tt#rrir

r,J-:ur n:fiinrln-oB':or n xr n:inr fin"a,:u1ufi n Fl"'l a nr:fln rirn afiaal uar rrturi:ura,0,: rflulilsrra.r
ai u -:
roE.l.rlil Fl{l.t

. nr:uiufinrirn'nl.rfl{?ta{:;nluzotrrat 6.:inri'ru dipstick, dipping tape n6o

scate ovoiatfl n nirlria.rsr-:fi o,s uu.

o n'r:uiufi nrir tzmm o;flnvrrtfiEJxhi'fi z pirrrnuotr#'ranYlHfiuN
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oi'ead1o o.s ri,':u::qaattuarturtu:uoud':fiiIqli'riJBrvirEJB-raci?1.$20{14:{ndu mBanai'rarj'u

unrilga lu nur"ptut" rj,:uandrfizurnfin-orn:run (tank votume) rvirri'u 5o m" firirr#u
rlrugueinnrunr€Jlu (internat diameter; o) rvirri'u 2.5 m unyn?truB1?n-rrafis (mean tanx

tength; r) rvirri'u 1o.z m

\ o & s- ou 6, gn.) rirz-uuxtsrulat1uu Dip-sticklos"[#rranor{luzYuuursurn:rtu:ilzaorJBurn:

(seale interval of volume graduation)

r ) urrir v,,i,, fl ao#ofirirrvi,tn

= D oL.h

atnularilmunlfi'smattest measurable height (h) : 2OO mm.
*&
Fldl{%Fl1 v,,;n

V,,,iu = (250 cm.) o (1020 cm.) o (20 cm)

= 5,100,000 cmr

= 5,100 l.

' 2) rirueruur rir#uuxrtJurntr (seate intervat) ornnr:riru:run-':dilnt:flr':rir.r

fitnt51Yl:'turirrai'uriru4%6nnr.:nretu (inteinat diameter; o) rrnrnrrruarrfi'{rq6a (mean

tank length: t-) zo,:ri'tu:rq?'oitrfl?lt,tuil?1*01.{ rrfiaiirnr*nrJiurn:aa,:rra:riouryrleimio

r.l A a a a':1 r* n-.: u : : i z o { t fi a :1 u u ur u a ul u u ri a y er i,r 1 u fr* r r r* u, n

0.004 T''D ' L
0.004 rtr. r (2.5 m.) o (10.2 m.)
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Gradrtation oj a susp-ended.-dipstick by volumel 5O.OOO L

Tank volume

I) = 2.5m

Vr=50m'

L = 1o.2m V,,,iu = sl00f S = 2OOl

Filling Filling.step

volume

lndication of dipstick Difference in Scale interval,

indication S

Liters AV; Liters H, mm AH, mm, AHlAVi mm.

?oo

4rln
1 r}c)o 2609 0

4oo 34c) 17c)c)

'l Aoo
?45 14 ?540r)

. 400 28.O 14.OO
2 6A.1 2dAG 

^

2399 O

Etc. up to

ao Ano qoq n
?oo ?3 0 ?3 00

49.800 28
)oo ?on qo no
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rir n r:a t fi nrnn z a{ n-.:u : :q u a'r m a:lurrurua un n a Fro t+ar.J n : nifi or n'r fi rir rYrg ttl{u
nu Lu:-ru{'} un rl rt i?a d 0ubi'ririu: a': n-,: uan,:tu:r-|fi zg

E-r.TpE i

Sketch of a tank wlth suspended drpstick graduated by

vo L ume

spaces for marks (except for princrpa] verifi.cat ion mark )

( 1 ) clip for fixlng the verifrcation plate to the dipping

tube (.tx),
(2) dipping tube at contact surface '(lx),
( 3 ) f irst and last graduation mark ( 'l x each ) ,

(4) fastening rivets of the dipstick crosspiece (2x)

inclinatlon t5
'OOO 

to S
,OOO to'E

socket 5o
contact surfaca -+ as Deasured on

the dor€ cover

I

--r

socket NHSo
socket NI

concretc

about 10 ?Oo

dipstick {liqht tetal 'l 8 an r 5 nol

2675

50001 sca!e divisioD figured by looo I

desrgnationi storage tank No'
aeitificate of ver!ficatloD No'

n'rl sketch nrylriou::aa0rrmn?lt*rrt,t?t-laufifltmNlueltFt:1tu:lza,:rjialrn:
1o

6l ! ci. - ; 6 | u6vlv ! qr4
i%d?l yl dl n ry'}y{ a Lnuls:?Fr [']ya5ail lrilu h [u:t a{ru

106
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:rJfi ze

seilrDg body verrfrcation plate



?t.) drriuuur*1il1a:'luu Dip-51;6kfna"lri'trano riJrr#r**.rrlrn:r'tuSrJzao:vusrir.:

: vu'j r o giux st'l E, ill a :'t ( scale interval of length graduation )

Graduation of a standing dipstick by length: 50,OOO L

Tank volume

D = 2.5m

V=5om3

L = 1O.2m V,,,i,, = 51OOl S = 2OOl

Filling Filling step

volume

lndication of dipstrck Difference in Liter per

indication millimeter value

V; Liters AV; Liters H, mm. aH; mm. AV/AHi l.zmm.

2\\
?34 a.7 0

AA\
20.) ?20 qoa

' 5nn 41 ca 12 0q
1 5r).) 1330

5.)r} 3Bo 13.16

14 r)R

2 Cnfi 2n6, 
^ 635 15.75

? 5r)rl 270 0
5qo 16q5

a qr]fi 120 .}

17 70

5 5r)r) 3a5 5

Etc. up to

4q 6.)n 2391.O
2oa 23.O 8.70

49.AOO 2414-0
200 30.o 6-67

5r) c).)r) 2444.0
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od

rirnr:iafrnnlv'iaa{ rY':u::qzo,ttrnrluur+ruo}$nnanat,toUn:nifin6'rfirirri'ru uuu1-1

nlut u :r a o 1 EJ n r : a : ? a d 0 lbiri.r :-r : o u n-.r * a n,:1u: il fi e o

Example B

Sketch of a tank wlth dipstick graduated by lpngth

Spaces for marks (except for prrncrpal veri t lcat lon mdrk )

( ! ) clrp for frxrng the verifrcation'p.ldte to the drpprng
tube ( 2x )

(2) upper edqe of drpping tube (tx),

(3) first and last graduation mark ('lx each),
(4) line mark accordino to No.4.4-6.1 Eo 4-3 (lx)

verrfrcatlon ptata inclinatron NH-.SE lO: IOOO tovards SE

NE-SP O: IOOO

reasured on the done flange

earth

Ii.ne nark acc. to 25OO nm

No- 4.4-6-l Eoa-3 hark

co $2fi1

drpstrck (brass, tO ril r 5 r[l

1189

graduatign by t mR intervals
figured by 5 cr

designat ion: storage tank No.
certificate of ve.ificatloo No.

zero nark =
end of drpstrck

fiifi so
U n'ri sketch ,n?irj'':lr:5azo{rfin?luur*ruoufia&unNruil.rFri.rtrt1il20,:::urvirr

:rlr,jr,,:#uux'ruilra:'r iurirufiiirB''rg trfiarfiurJ:vifitin:-oa.rur*r1itr*rrru-1r,

as measured on the done

)'))_\
\[\
o\to\l

U\J
tr- \?i

#i
\rffi

\\\\\\\\\.
iy
\
I\t\
I \.",

t)

I

\

ues t

o

Iz
o,
a

D
c

rncl -l T
seal l{

I

I

--t---
o

I

dipprog tube {boitom c)osed)
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a
1

I
I

l
1

u14 7
ovli

nltu'r r6Iua?t ail a B o rua0.u

Data smoothing of measured values

n'l56tautfi E Uttuut{lBn (Wet calibration)

&;oy,a'
?JUAAU?I 8. n'ltil'ILAIUOUAilAAA[il40 (Data smoothing of measured

c,

values)

m #': t r nt riru n n'r:;n rt n v Fr?'r il f,=Nlt'l.rda o o: v nlr n ?'l $r f,{ ?r o { r?1 n r Bi': a rir a o n n #a a ri'r
A-

rJErurn:fi::nlunrrxfl.:ri'tneirrnralun-\ru::q?tsrrxorlr u*rr lu urir-l:rngiTziarynornnr:
d q ro iv -1 "- r r i a, d u

aau rfi au1&i"ttido x nfih{'nrrx a-rult'udzo'::rriuza,:rvr ar ri'url3rrn:adrooiarflo.r rtJurfi a,:za

runfi:rnlurirn?1Nd0rtJr,ldror d',:#u6o'triare.rr:nri,:uanrirr.JErrn:fi:vrrlun?rNf,tfiru-{rEr-rlhj'
lrt;

nnoqi:rwjrrdarynrirrrrrild{ 2 Fi'r nr:fiordrxrinyr:1uil-i}Jrn:firirnrrNd.rFl-{n6i1?#ud'r

ttlun"a.rdrnr: inierpotate:;fi'irwiarydzo{Fr?rerd0ilo{rfia?Tim'irr:roi'unrrru6rrfi6,:n'jrrrar
;,,.;-&.-:,;-itu

F:nn?1Fl'ln?1ild0Y1Fro{n15 afu14{1rilu08r{8lrYrflrannz0zu0r1,!aln?ofn1; interpolate zlaryn
ufu-drrrcd
n{nfl1?n?un'i:aF}tuailn0u0{?'t{53fi?1dFn53FluFr?'rilfl{ttqflcFnn?En.}5vl'r data fitting fl58

d.

data smoothing ilTo.data modeling
J q v d e - q & aa r i

ila nar nufl'r sln"ru n nr: a ar rfiau ri'rurrazo{ rx fl?lurruruouriuff fi r.,ra fi nrl:vn EUFn?l

inla.i'irrfluzuafin randcm error uav systematic error (m6o bias error) d'rrtlr+ria':firn6nrfis.:

1ilki'mrn t:ra-{Fr,iDi'otdr nr:iormtanr ririlien ruvrr.,: n"'rufilfi n d'

lunr:mr ririli rur rurr,,rn"rr*fllRn drjnfiuei't:rlriar rur:nnrrird'rn rirrbiToran:,:r':ainr

triTprun:'r luzruvrfi EJr ri'l+fis-,: fiflqd'BfiiaivrBrunfi firu a rio rirrJBrurruvn,rfilfin dor-,r n airrri'rar?iu
- i , ar 6t r ia
niu fi.:rlnfirirrjEnrrufilfinflorr rziu rJBmm: mSorirn::rruat rir,rfi#rrit]:firfiEr:?ia{aEiraila

rziunr:mr rirrJErr n: s'r n dn i\i'r u 1dr*g'n

- & q,,
Frr1a1.{ov IFl?'r

V = f(m,p,)

1 uz ru ; r 6 s r ri'u Fr ?'r il ?1 1.n Lr 1.i u a t du o d nlu n-: u rJ : 6 u 1 n-r o u zi r* riu

t
d
14

V=E
p
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6,:1unr: in n-r ur.l: uria:rir riro fi fi zu n fi n ur,lr rzir nr rziurYu nr:$vtizsran-rzoo zu a fi n (error

propagarion) iriaoornr:innionreirrJiarrruri,:Fl-rufilRnrid'rt{lurirurJ:fitfiEl'r?io'l

ri'r s,n, rin r:i'n nr: ri'rzia e.rafi pi'omir xr unnrlu:ilzor n:rdtfio ar ur: nrirhjlziorulu
iu

vrr.r rJ fr tifi ki'o ei r t tm ur v a r 6,,r zir oLi'er r n

6d o Y I d

? o n'r5il'l t6lua" a il a aotua0o

lunr:rir rouafraun nr: aau rfi flu ilio ufl n': rir n:r na*rur[ud:rm'ir'r rir:;ri'r n:'r N d0za{
i - - ': u', r rr r': rv nrnr ulun-0ur:02 0.i rn nr'tuuut*au6':1pj'or n n',, oru',fi outfi R'lyld o n n R 0f nuuTN't a:aan [fl n?n1u [1,r1

iruliflan lorar.irraualu:tluruza,:n:rylnrrrahuriudza,::r#ua?1&Jf,d?rErtnnrfiio,[pj'nralu

n-oniutl-:rurn:nrerlun-,rtfion?'rNf,vF)'rnlunr:lzirru riufiri'ruri'r+ s eSnr:6a

1 . Least Square Fit (GauBian Method)

2. Spltne Function

3. Manual (Trial and Error) Method

doeiuuuaunvffurin:i5nr:riufir%z"aH rrnv,rnluitdzaon:tilnnn-o':uarr*riflofiartnv
q, .j o q,qe 9etn math model. nArei:r:nrir'hJlziuruln"avnrnluou^'rinttri"l Least Square Fit (GauBian

Merhod ) *u;-,,ttu;5 nr:fi 6fi qnriufifi ririrfia,:qr n nr:fi arrur: nlzii 5 nr:dtra"'riu'i r ttlu
* id !r) - ,iA ;- , ; q o 6 c
natnt:unnr?.t Ft'tril5[1ayl1.]nrunFIrdFl)ytv!]$a'ru?ra0gy,l0dilF]?5t1.t8{a1nn0{y}'1n'15?tF}:'131{

qo

f,ae.rnfi'lnr-errdrn::o;finrra.r#e.rfiudlu:i]za,:darnr:rrtnrindrdni lurflo.roi'u orntfufiq,
d

rio,:nirrflunr:nrxr5nr:20{ LeastSquare Fit (GauBian Method) riah.l'. uonornfi#tfiziafifi

al mode Yl Fr d 0u fl &J n l:aun?'l n n Fl o{14 5 0 tfi il'l v fl N n uz a N R F} ? u

iiri#rrrnlzi software flnld sptine Function fiarur:ntr.i'r.raki'6uziuri'uuridrttJun-oolti

i6nr:firnxr;arurrnvfirJ:vaun'r:nilunr:iliurir smoo'r.hing facr.or, s rrfiarl:-u curve z0{

n:rr,'lhi'tn"6unrriru"J'arya1nqnua;"iri1n#r6s,rn':rarr{luoB'rurnfi4n n-':r.iunrnrJilriraqct

smoothing factor; s trignri'a,:ororirtrJqjnrrnfinnarnfitfiunrrxtflr+o':,:ki'errnfirda': dnvtt:

'[rifi mooe rnaorfr'rn:rv'l

A. Least Square Fit (GauBian Method)
,i . 6 y rr 6t - 4

a'ln:1Jyt 31 '{;[141.6iFI?'lt!1,[n']:n1ntd1,[rJ't1.i?la]Jnetnfinn't:v]Flfl0s Z{0't0i?alt0't

"'.!t[t Systematic error (n":o oias error) ira: precisiorr error rfia.]otn systematic error (mBo

bias error) qvfiuurl#ufirlviziorynvr"olrxnfioruRrrrrtnvaeiuvirtorn true tine nBatai'un:rv,lfign

n"'oroE,r r lr*uror,{,:arofi,:rrJ6ar*uilnrrirnr:rx#ur#un:rdhrs luzrusfi precision 
"rror. 

l,
rfJuarrnmvirtn-zioryaornrunn']i?rFrna,:n:vffnn:solEJ:0u'l true tine tEar#un:'rvlfiqnoi'at

ti':r 1ai'jrri1 y ttar rir x rirrfiortfizunfinyrtrfirflu systematic error (ria oias error) ua;

precision error oi'rarrqrl'innil:saorizarnr:arnr#un:rv{hi'utxr:auri'uz-aunfi"tpi'ornnr:eq&,

?rFrRo{ (curve titting) rii*6ovirniamrrirtaHuzoo precision error za{yrilFlr y unr Fn x otrEJ

nl:nlnr*'t,rdrunrjxn:ro''nn:varafloilnfiki'qrnnr:rans{Fr-{n6i1? riun'jr "Apparent line"
1o
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&J-id6,.;-6!4,
l*lAt0n Flxutfiq1,[ curve fitting af ru1,lt50n?10{n1:'ltF}:'}r?1111ndnnil o0 precision error [Ln LN

I

firunrirhi'nnniorJiuriruri'lz ,yrt"ratic error (nio oias error) "triur.r'urioeir,:ln nr:fiorrir
curve fitting z0r systemaric error (vrio oias error) 6tn-oolz"i3nr:6uf 6,rlaizaneirrlufffi

Figure Bias and precision error in line fitting

c,sron

True line

?ilttfln0nt: curve fitting 6,tfi systematic error rEa blas error ttnv precisron error

1ui5nr: Least Square fit

irrid.rfiri'orfio:vHntaeto'jriSnr: Least Square Ftt ovlzi'lpi'nralniioulzfi'jr rfjunr:

rJ:nirn:'rrrifl'r{flfififl0,r precision error zJEtritn-rttil: yi rvirriu n-tunru#rurniud:;vrjr':

n-rrrrJ:1u3rJzo,:drunr:r#un:,: y(x) : a + bx Infl Least squares rtJuisnr:nt:ar.raifitru
td

'jrrir xi lilfirunfin (error-free) rr#uririoEJ n-oriuzunzo,: curve fitting n"":EJnr:1"8i5 Least
qe ; ,

Square Fit av[nzuRylttaNrflfi1fl x; ilFl'l precision error 6fil1n
i q )X r 6d q u q g .j ,

f,,rlufifirirn-'ruil: y; fi6arirr]Brurn:nrulu#ru5rnz0rrvn?luuu:uau tuzrurvrnr

pi'ruil: xi 6orirzunnr:iBr::oiun':rrud{zonrrn?nralun-o fiofio'j-rrtlunr:inlufifirdEJ'r vlo

fia'irfirirr.rnfiBrr.iosxrn 6,rarrur:nl# Least Square Fit rfialun1: curve ritting"[n"

drriln-rl::qzo,rrflnrturrl,+11+o14 (Horizontal storage tank) rnEo riou::qzo.ltrnrfi,r

fiorrirodri'udlu3r-lvr:on::uanluuuruou (Fixeo storage tank in the form of horizontal

cyrinoer's) nrrltfr'nrnluti:vn'jr'rr.JBaraTU:ianrulun-.:ri'u:vri'lFl?telfl0?tsrLrnrnralun-':duaqi

ri'u : rJ vr :': z a u fi't ll a o v ttt-i,t a 0 nl n"' z 3 rJ vr :'r r n''n fi a

o-,'

o

o
o

96\
P4 

'xo'"''''on

, )'1,",

o

,,,^
,'t L)

:rjfi et
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1. prJm:ontvuantuuueuauTsufi'avir?rosrfluuriut5su 6't1u;rjf4 23, Tank
g

No 2 (zo m3) nrrrufr'urt'ud:sm'jrriliurn:u::qnralun-tnYu:snlun?1t{fl024{tfia?n1E}l$

1 un-o fi n : r ru fx fllu 5r{J u a u n r : t f 
'r 

t 6i'u Fr :'l

F(x)=pr *pzx

nr:rir curve fitting giagnr:'lfi6 bast square Fit

. ds{n1:rii'l{ai{
y(xt): a * bxi

. aurlfigtt'irnir x; lrifielafior (enor-free) u#urfriau
6. rtlunr:r]:-uitn:rs?imroafifiaao precision error zoorird'rurJ: y; uvirriu

. iaryaornrunnt:mnaot N iln

.J
1{"tflNu:3dvt6 a ttfl3 b

"Straight-line relationship"

^_Iy,Ixi -I*,I*,y,- nf xi : (Ix,)'

..nlxiyi -I*,Iy,- n)*i - (Ix,)'

nr:nr rir a unr .b fr ufioLieir ru a:rruzao ri1 tfi Er,1 tuuenrira-t aataptfarya (tne

squared deviations of the data) e'ln f;ted tine; 52 finirrioaiiqn Botd'r{na" o

tit curve titting fin:rlgnn"at6':

sum of the

n6lFlit?1n11

Ns'=I[y, -y(x,)f
i=l

J- tvleda t d - ' 
iOu t d a

uanorn*UouuirtnNnruU: correlation coefficient, r Ann?uil5Y1tiluflFrfFl?1ilu'ltil0na

( rel i ability) a or nl 5 li't curve f itting rtluri't fi 6 n d"lnfi .r

I(v(*,) - v,,)'
S'*I(y(x,)-y.)'

7
f-=

tila
1A

Y* =;)Yi

r2 = h. nlx,y, - Ix,Iy,
nlvi - (Iv,)'

112

fi:o



rir curve fiuing finrrxgnn-0,r6,: frriarfia 12 firirrzirtnai' t uriorjrul: fifltrflun-tfifilil
riaatrrior.ranr:tir curve fitting 'jrfiuavuiludrerrnrvirlnrrin 6ulrifi6nri'zfi

sy/* 
=

S,,

Lv? -
i=l

5!_it ,-v(',)l')

*(I, )'

rN0

S,/* (N-r)u /

# = t,u-i ('-"Y

r-_^ \
F(x) = pr * p:x + n: sinn[r3J

do,irrflurio':finr:il:;qnpi curve fitting ri?unl:lfi5 least Square rit 6a

F, (x) : pr * pzx

Fr(x):r.tt"n[?)

6a Standard error of the y-data about the fit

na Mean total variation

rir curve fitting finerugnriat6t firiarda sy/x / syy firirrzirlnd o B'rrurnE':6 mBa

lrrdnrianfit'h (l-r')''' firirlzirlnii'o uan.:'jrnr:ril curve fitting fin:rugnm-oo6ilr.i'

rmfiouri'u

2.:rJm:on:suanluuuauau{iofi-itny-ettnrtrgrYae,aiauzaorn:onour,t6r^,i'.nq

,i
riuurnrJsa n-'::rjfi z n:rx#ervrTud:cfi'iroil':nrm:u::qnralun,rnuisrruFr?'rlJ6hrza{rfia?

{eio

nralufi'.:leiln-fin'rru#lrr{utirflr+arunr:tE.rrai'un:.rrfiafirfia? 6or;finrrru#uyl"'utirtlurEorai'u
qtur6rve6t

Flsf tl.{U ?{ n?1}lflf Z 0f :3nUZO{tfi a?U:[?iln A1{ nf UFIU:t?tUfl?{n?1}ld\tnUn{ttflsU: [?flJd?{

nr:r u 6o1n ai'rfi ru fi'orfi*nrril fr'rtrt'ud:sm'ir':r..lBurn:u::nnraluri',rri'u:yr,r-run?1r dsaanrH a?n'r€r

lu*'olilAf n'nx#xrt'udr{Jr*aunr:rfi,:r#un:r n"od'*rd',^mra-trx:r*5:sm'ir,:riiarrn:u::s

nrslufi'un-u:;niun:rru60za':tfia2fl1alun-oo{lusiluuulerrnayrtnninnrani (naatn modet)

luSrjzauaarnr:

Sy/x

Syy

"Straight- line relationship"

"GauBian distribution"

113



filnyir partiat differentiation fi,:riz-u F(x) unvoia':firitiudad'a'rlrifirirrvirriu o In
r?1 a N 6 r fi o'j'r rtl url.: riziufi rn er r v a r ri'u,r r ud

db + o \rni.'ll ter-rtrS
- 

f v, l\vt all

dp,

&.rsio
arnuu,ri'rnri?1'rnrd'arr.l:vRvrsnrulufi,:rfz*u F(x) un"lirnr:r.lirLrrlfierr,lFlr

- i ,l,oor
a''xrl:vRr3or,tn:vr-o'h{Fi'r chi-Squareo ( 1')-test finirr.ioEJeiran n-{f,Nnr:fl106i'r0

, 12

f i[Y, -F, I = ,2 = Minimun.rNfr[ AY, ) ^

N = drururirfiiorln"nEorir:yriuFr'rrild0?t00rrn:fiiobi'yrioru

rliurn:fiiniri'rtlu{1 r {fiattlu r rir
r.l = dru:ufr'rrj:;Rn6

' J- Y.e ;:- i-'t uY, = Fl'l?1?Fl tFl l1.tYl1.tFl0FllU:il1Fl1yl?Fl tFi

Ay' = Random 
",ror 

zo,:rirdinlsfltudr{6orirrJix'rn:fifnrin"

Fi ' = rirza,,r model function

X 
? 

- te st [11 N 1 v fl il ri,u zia ry a o r n ru n n 1 : ]1 n n s { fi fi ,i r ur ux r n

ta.l0

B. Spline Function

qrnfiauo:rirurtiumrraonlunr:fir,:'rui6nr:urir tfio'rornttl.unrild software

eirr{o;rJ ufier,:irriaraFl"arar;iatJ:;aun1:n:lt+n1:rirruorrirn-rrir-Jrrirtltr"tunr:ax ra".:

ornriufirJAastri'rnio,:noatfi:tnaiunv software aitEo3rJ rir.:ruza'rtz'rhJ r:rfrovln-n:rr,lfi

ridn.: nrrx #xn''ud:vri'r'rilErr n:u::anr a'lufi'r ri'u:v pi'un:r el atz 0{ tfi n?nl EJtu#,1a an ilr
9o

c. Manuat (Triat and Error) Method

ne Function' vrEolaitzirloyl.ln0'rtul{a:{

nr:riru':runninaranirr"'reri6 Least Square Fit (GauBian Method) nr:rfianlzii5nr:ulu

Manual (Triat and Error) Methoo rrfiarfie.rziarynluzJa':'jr,::vn'jrtrir:vnllnrrnatao,:rmarfiin
q 6 t t ad r v q u ,:1 3 & & a d ' 

i
Irt lurtgr asntn00?'t1^lauI]]:u tFr rtFlylf uttffryt{1.t1.}Fr0{?1'l?l0tlnlf,8nau:v?r'l'l{?11.l?E {'11{?1

rfi arzia.: n a o nourdrzo.: n-rui:ail o{ [r nrluuu:uou'irfla[riu'l61"'mi ahi tfio a nf, rurr ttar n1i
9

rfiunnr
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1)

2)

3)

oi':adro z.t virnr:dautfiaufi"ru::naottrarluuu?1.t0t,lflt,l1Fr 2,76a fin:d'rsi6n1:dau

rfiE;urruur{Jan ri:ElrLuuurmir oval meter fi':fi g."- = 35 l/min ![aB Qm.^ = 7 l/min vir
a J-nl: dElJ Lyl UUyIA n51 nl5lnnn':fi fi il:: rur ru 3 5 l,zmin

r[uuNlrr: ovat meter "[or"':-uaourfieJ!tiauiau[a-r n-'tfiunr:aaurfiauri':ed'arrn1ilfin
i o a , Q e e t i t * Y a a va,tfi 35 tzmin rirlfi't:rld'meter factor n"'rerrirn,:fitvirri'r*Inni-{lun'r:tfiaiaattrartfr

n-r u : : I z o.: rfi n ?tu ttl,t? 1.bo ulurr ri a v fi I I i ng step

u:ufin eir urur fi n nt': uasnr:r6 srzo'iri'a'irfirvi'rl:lillufinvrrrtmur.ir.r firnr:r-rTr.rfin zu n

In EJr:r ar er: nta"tiufin zu f,il a{ n?1N nr nrt6 ar r1fi alti'n:ro aou oi r umu'tfi n ntrn-ruirfl?t a{
9

oeirq,rdv,i,aqra'
ril a? [urr1.{?14o14re] o r? ar ai1ulil?'r Frt'r N ar n r6fl,Jaa,: ri",r rrj 6 auur.i n':n':a'[ei tfia':or n nrr +t

nrn r6 a,:aar ri,.rrr n rr]6 suurj a.:hJovr{rlu-nr:r': aaurfieuil:sdr n-o n n1n Ln fiaulilh? eJ

rflilnu
orog,ll6r6ddYrdd

n:?a dou Fn uli%{n n Fr{?'r R?n a a nar+mt*'r uil nugi'r.r t'iriJn afivr 6nEalei il1n?'}n?mE a
a L a , o r q ud tu d r & JO oa r d

r.rrirurl ar*fi nr:irfiru pi'owi'r nr:ziar rruulfiriau:loerfieriau n-''rribifia'j'r nr: d aurfi au

rflufun ouanrrhur n''uo'rnrirnr: aaurfiauraTon-{u::azanrfinrlutrueuauri'o'rara.rr:nli{'t3

rru'[n-viufi

4) d'orr{r fitting steps

il:;rurru 2,760 finr

q iJu, i 6, v vq e
lufifirirl:sn au nr:fl'r r[Jur,i'rz a,: uo"':hi'vr:ru'irrJ':arr ni n'r:u::ao9

Filling steps
Volume

in %.
Volume
rn Liters

Filled volume
in Liters

1

2
a

4
5
6
7
B
o

10
11

12
't3

14
15
16
17
18
19
20
21
22
23
24
25

0
0.5
0.s

1

1

1

1

2
2
2
2
2
5
5
5

10
10
10
10
5
5
5
2
2
2
2

0
13.8
13.8
27.6
27.6
27.6
27.6
55.2
55.2
55.2
55.2
55.2
138
138
138
276
276
276
276
138
138
138
55.2
55.2
55.2
55.2

0
13.8
27.6
55.2
B2,B
110.4
138

193.2
248.4
303.6
358.8
414
552
690
B2B
1144
1 380
1656
1932
2070
2208
2346

2401.2
2456.4
2511.6
2566.8
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26
27
28
29
30
3t
32

2
1

1

1

1

0.5
0.5

55.2
27.6
27.6
27.6
27.6
13.8
13.8

2622
2649.6
2677.2
2704.8
2732.4
2746.2
276A

d t d.

ErfiNau?lavrralx?1.1u as filling step N1nrfil,llil dnm",r,irururjiwrn:firfiunolilrflu,ir*ru
6 t o o !', a o ,u e,rnil BlnEiEn'l:?i-hr'rulr,ln1nilfru-finloriur:16ouarirnr:rJiulrirmrrsaxri'unr:rJfiu-fi,rrr.r1ril
6, r r t Y 6 6v r O vJ A v 

" 
)rill.r Fr0EI1:1\!A10n1.J uFrOEJ',l{t5nn',riln80Frfogn1EJtnr{a$tuao\tnltrF}yr'l fi}ting step Yl

rirnunl{

Volume
in Liters

Filled volume
in Liters

Volume
in o/o

0
20
20
20
4A
60
100
140
20a
260
320
400
320
260
2AO
140
100
60
40
2A
20
20

1

2
3
4
5
6
7
q
I
10
11

12
13
14
15
16
17
18
1g
20
21

0
20
40
60
100
160
260
400
600
q60

1 180
1580
1900.
2160
2360
2500
2600
2660
2700
2720
2740
2760

0.0
0.7
4.7
0.7
1.4
2.2
3.6
5.1
7.2
9.4
11.6
14.5
11.6
9.4
7.2
5.1
3.6
?.2
1.4
0.7
o.7
o.7

+) m reference tevet "lrirvirn-u 1,38o ]rt{. u1{nfilurJar.rraoo"ru:rQua{rfinfluuu?ua%

5) urivlarartfrqBtt ufr:tfla.rornn-,:u::qzo'rrrn?luuu?r*oufinr:finns{rderlrlayfi oeao

stock 4o t t*:rvri'awirnr:rfiurirrfrri',:rfian:roaau'j'nirfirfiurzirhJloiyitudr*fi'ori,rrarun

lrifiri:ulorhrir{r+fi:rirrfio':ornfftrda.: rn''.:riu6rrirnr:rJiu fitting step lnriuasidruanr:
dd-J

d0utYruurilsnnfil
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Relrerrce Level 1,380 nltn

Dead stock 40 I

fank Capacitv 2400 liters

:rJfi s z n ril n r iil fr #fi {'r ua T ?0 d oulr''ri r iu : a r ri',: u T : ail 0 r rx R':luuur uau
q

Reference Level 1380 mm

Filling steps

Filled volume Volume
in Liters in Liters

Differences Liter/mm Filling step
ln mm (l/mm) volume in 7o

Filling height
ln mm

Dead stock Dead stock 0.0

Dead stock Dead stock 0.7

o.7

{t.71.3164560.

1.41.571100

2.21.8105160

3.61.6168100

140 236 5.121

722.4319

9.4417 2.7

10 1 180 32A 2.7117 1 1.6

11 1 580 675 2.8141 14.5

12 1 900

117
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V{}luIne Height lntnt
2!

6C

10c il
r6c 105

2€,C

40c
le
23t

iJLX] 3l€

_qq!
1 1BO

411

_ _'1580
1900

_.675
790

_,_ 2160
2?60

qe4

935

2320
236(]
2380

_eel
_lll

992

21AO loor

liorizontal cylindrical tank, 2400 I measured values after step-wise filling

Horizontal cylindrical tank, values for the dlp-stick of a tank of 2400 I

after data-smoothing by a splirre function

tq
f2(

501.8233:

_!1107!B:

16t 575 5898!

18i _112.845{ 1

t22t 511 1412t

t24A

t26A

554 2891:
561 4370{

100 _st 5.13?At
582 680{132(

IJ4L
r36C

r 38C

590 02871

197 1-l!63
6n4 3)454

40( 611.47245
618 6203C

625 7682!
632.91615

640 0641
146C

- 14sc

1 50C 647 2120

_ 
j!1,1!9e:
661 5078!

158t

-160c

675 8036!
683 0265i

_ 162( 690 2494 1

691 41224

_ 16G{

168(

7916.9!1i
. 7'11.9180:

/u( 1 lq 1409

721 726.3617t
7,ll ]3.

l!
80t

749.0324
7.,a )5528

182{ 76) 4781:

181i

_ '186(

1 88(

776.9239

7U 11671

190r 79r.36964

1S2A

1q40

799 28212
607 1g4e

196(

830 9320i
2021

2041

838.84t5i

2Oi,{

_ 21O(

2 121

870 49i4:

2141 886 3 19

21f 89 2312

6l'15 1 $ 14 7 .',| Fl'l F) ? t 6J z 1,1 #{ a'l n xi'l u a n'l 1 f, a u t ?l u 1'1

hirir rauozia a'ra ria tfio': ri":Eiflolnlttri
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Horizontal cylindrical tank, data-smoothing for a tank of Z4OO I

0 500 to00 1500 2000 2500
. Volume []

Fig.l:Measured data points
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Fig.2: Measured data points with spline function
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Fig.3: Spline function
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6'eadro z.z rirnr:aalrfieJUn-$u::1lt 0ttma:tuuuruauzlt-]Fl 2,7 6a f,n:rl'?aiSnrrdau

rvr'suttuutfl€Jn

1 . :1e,{'t14[.]fln'l:aautfiau n-tlunl:r,:fi z-z

Horizontal cylindrical tank, 12000 l, measured values after step-wise filling

r'olume tll {eiqht [mn
20c 70.8

30c 10c

40c 127

50c 152.3

60c 175,3

70c 1S7

80c 218
1000 257,
140C 331

lBOC 396,4

220C 457.8
260C 516.€

300c 57:
350C 641,3
4000 747
450C 772.5
500c 837

550C 899.t
600c 962,:
650C 102!
700c 1087.7

750t 1151

800c t21t
850C 12Bl .t
900c 1349.t
950C 1420.i

1000c 149i
105U[ 1571
f i00( 1656.i
1150t 175i
1 160( 1773.9
1170t 1797,8
1 lEOC 1822,8
1 190C 1 849
r200c 1 880

Et.r:l{fi 7.2 r,a ntt dau rfi uun-{Ut:qu o{ tm n?lunuruauarr'}Fl 1 2,OOO A Fl:
1

;{

-L
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rir oata smoothing n-,rrian,rhlunr:rrfi z.g *nylr-Ifi s+

Horizontal cylindrical tank, values for the dip-stick of a tank of 12000 I

after data-smoothing by a spline function

5700 924.73441
5800 937 2972
590C 949.8600€
600c 962.42284
610( 974.9401 B

620( 987 .457 52

630( 999.974 86

640( 101?.4922
650( 1 025 00954

660(
670(
680(

'1037,57034

1050,1 31 15

1062 69196
690C 107 5 2527t
700c 1 087.81

10c 1 00.51 90i
720C 111 45!
730C 1 125.9301
740C. 1.138.63561

7s0c 1151.34112
760( 1164.34447
770\ 1177.26781
780( 1190.23115
7900 1203.19449
8000 1216.15784
8100 1229.3047
8200 1242.45167
8300 1 255 5985f
8400 1268.7 45t
850C 1281.89241
860( 1295 545
870( 1 30S I 9754

880( 1322.85027
890( 1 336 502
900t 1 350 '15552

910t 1 364 1 3932
920C 1378 12312
93C0 1 392, 1 0593
Oi.ln 1 406.09073
s50c 1420.07 453
960C 1434.64361
970( 1449 2126!
980( 1463.7817e
990( 1 478.35084

10000 .,10, alool
10100 1 508.60374
1 0200 1524.28757
1 0300 '1539,9714

10400 i 555,65523
1 0500 I 1 571.33905
10600t 1588 61295
1 0700 I 1605 88685
1 0800 I 1623 1607{
lnqoot 1F.Ao Aat6.
11000t 1657. /0852
1 1 1001 1676_22144

o d y r" J -Fl'll'l{14 7.3 Fl'lFl?tRztfld0alnulzunnl:d0utvtuu[U]ntd1.+ozarunriaufrooniEiZayJuri

Volume Il I Heiqht lmm
112l'J( I ti94. /343r
1130C 1713.24724
1 1{00 1 731.7601:
1150C 750 2730i
I 160( 't774.4326i
1170( 1797.4?22
1180( 1822.7 570e

1 849.86725
1 200( 1 878,05361

't22 t
.:

e
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Horizontal cylindrical tank, data-smoothing for a tank of 12000 I
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Fig.l: Measured data points
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oi'e a ei r gtu yr r, €'l lJ rJ a n 1 r 6r a u ufi el u uru u ufl a n

ti'rt u : : o z a': tm n :1 u tt u: u a uyi o n-': I : r, u a o,o *, d o

- v, ,- iq
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(rixeo i oru*" t'unx. in the form of horizontal

cylinder)
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Eicham t Miinchen-Trauns tein
(ocrl YeriFlca alon Ol lice

OIE OEI DEN H€SSU}TGEN VER}'€ND€T€N NORIIALE SINO AN DIE NAIIOHALEN }'ORHAL€ OEE
RlrxDEspEpuoLIx oEUrscxLAND BEr oER pirvstxrtrscn-rEcHlrIscHEN auNDEs^HsrALr (PrB)
ANGESC'II.OS5EN
IH€ SfANOAROS USEO FOR fHE HEASUREHENfS ARE TPACEASLE fO IIIE NAT IONAL 5f^NDARDS
OF fI'E FEDEPAL PEPUSLIC OF GERHANY Af fHE PIIYSIKALISCH.fECHNISCHE BUNOESANSTALT
rPflt I

Eichschein

Nurer des Eichscheines
Nohbet o( the verlfic.alo^ certiflcate

Ge-genstarxl der Eitshung
objact of v.rlficrtiod

Ilerstel ler
Hlnuf 2clvrar

Identi f ixa tion
IdanLla lc.tlon

/InLragstel ler
ADgl lcenl.

Anzahl der Seiten tles Eichscheines
Numbar of pages oL the verl(lc2tlon cerll(lc2ae

Ort und Datur der Eichurg
P!.ca.nd d.le of varlllczllon

G[ltigkeit der Eichung bis
fhls verllltatlon 1s vrlld.vnLl!

E-001 0/0 9/00
47,. i 2.2.4.2.4

Storage Tank
used as measuring device
Total Volume: 29600 I

x\z

Type: horizontal cylinder
SeriaI number: J

xyz

EichscheLne ohno Untsrschrl-ft und Olen3tslegel h.ben kel,ns 66It:skolt- O1e!er
Elchschetn darf nur vollstlndig und unverAndert welterv€rbreltEt worden- AuszOge
oder i(ndorun96n bgd6rfen der 6enehmlgung der ElchbehOrdq.
Veritication Certlflca tes wi tlrout sign.ture and officle.l stamp ate no't v.)l<t.
fhis veriaice tlon certi ficate tuaV ooLy be reprodvced i^ comg jeta end unchangecl
forh. Extracts or enendments reouJre the approJa.l ol the verlflcelion euthoricy.

Ort und Datum
Place ?nd d.te

Hiinchen, 10.03.2000

Dienstsiegel
teno

Unterschri I t
5Jgnr ture

SeialI

Telefon 089/1?901- 0

Telefax 089/17901-233

9o
!!

I

pi
3) V:t

\'\y'
DienststeLle Miinchen

(Stand:12.1999)

Franz-Schrank-Str.11 80638 Miinchen

a-
tr-.

3

Hlinchen. 07. 03, 2000

zo12 sterpelzeich." dfi [i7l
t1.rk lng u 

-\-./
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Sirite 2 zum Eichschein Nr. 
'' 

E-0010 /09/OO
Page ? oI varlflctalon c.rllrlczta nomoor

?,usdtzlichc Anrab€n zur Gegenstarxl (ler tsichttryl
Addia!on2! .offionlt concerning otJecl of verlf lc)aion

Materia'l: steel

lteasurinq device: Dip-sLick

Inclinati.on: |leasured on the dorne cover in the longitrrdinal (lirection:
15r1000 to Ihe souLh
in Lhe transverse dlrection: l2:1000 [o the east:

Priifverfahren
letl Dtococt0to

lret calibration at growrng liquid levels Hith cold Liater
meter stanrlard no. 7 of Lhe Munich verification offict:.

Heasuring I iquir)/[emperature: HaLer/al-]out 10"C

The calibration was carrietl ouL in cornpJ. iance wi Lh tlre Iol lowing rcgulat-ions:
1. PTB Testing inBtnlctionc Volrrme 13. Storage 'Ianks in Lhe l-orrrr oI llorizont.a]

Cylinders
2. German Veritication Ordrnance, Appendix 4, SecLion 2

3. PTB-Requirements (PTR-A 4.2)

Ergebnis der Eichuryy
Yerlllcealoft res0)t

0n the basis of the measurinq results the dip-stick lra! graduated by a scale
ranging from 500 I to 29600 I at intervals of 100 1 by 100 I.
The scale nurnbering graduales 1000 I by 1000 ]; in addition the scale linec for
500 ] and 29600 l are specfally marked
The maxlmum scale value of 29600 I ls 19{9,0 mm above Lhe lower edge of thc
dip-stick.

lleIunsicherhei t
Unceraalnly of ne.s0remenl

In the case of correct volume neasurements with the help of the prepared
dip-stick, the uncertainty will be sntaller [han 0.5 t of Lhe measured volume.
Ilowever, the uncerLainty will never be smaller tlran 0.5 t of the mipimrrm space.
The volume of the mininum space is A't'l} l. The measuremerrt o'f.volunre values of
less Lhan 4770 I may resulL in a tneasuring uncerl-ainty exceeding 0,5 I of the
measured volume.
The measured volume should be rounded off to the whole multiple of 10 I.

Dienststelle Miinchen Franz-Schrank-Str. 11 80638 Miinchen Telefon 089/1?901- 0

Telefax 089/17901-233
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Seite 3 zum Eichschein Nr.
P.oa , of vealf lcralon ccrtit iarta nufrbet

E-001 0/09 /00

lli nvei re
Notet

Verification validity will exl)ire at Lhe end of 2012.
According to S l3 EO ("Verificat-ion Ordinanee") validity will expire grremaLurely
i,a.
- in casc of manipulations which miqbt inIlrrr:nce the metrological

characterisLics of the instrument
- if the range of use is exLended or restricLed
- if the principal mark or Lhe proLective marks are rrnrecognizable, invalicat,ed

or removed from the instrument.

Starnping: The number of t.he verification cerLificate "0gl00" of the Hunich
VerififcaLion Oftice and the serial number "3" are indicated on Lhe
tlip-stick. Prot-ecLive marks;rre at the beginning and at tha end of the
graduation -

Plale: A plate protected by marks was altixed to Lhe tank. It contains the
following data:
storage container no_: 3
year of contnrction: 2ooo
l-otal voltrrr:: 29600 I

' nurber of the vcriIication ccrtilicatr:: E-0010/09/00
veri I.ieation:

i:,, r [r zlo- \,

Erxle des Eichscheines
End of vorlficitlo, certificrte

Dienststelle Miinchen Franz-Schrank-Str. 11 806-]8 M0nchen Telefon 089/1?901- 0

TeleIax 0E9/17901-233

AZ. : 2.2.4.2.4

.l
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1.

2.

,U6
LAn6l'tta10a0

rirufi I riou:toza'tnraafiofiorsr%adfi'ufi'lu3rJuuuvr:on:ruan"luuu?ilau (rixeot0s

storage tanks in the form of horizontat cytinders) xtarioh.ldovuiun#u 1dr "n-ou:tg

a o o Ln a ?€lu LLul u au (horizontat storage tank) "

OIML R 7'1, Fixed Storage Tanks General requirements, OIML, Edition 1985(E)
od9'd

n1t n1u? 6]t H a n'tl fl au Ln et u n10 Ftluut N 1 n 7,
a-E?:vflnn ?dyr6'1015N, d'r0Fr

I

gdx::ru,rNnar lfiaerrrl:u, drfin.:runa1{Nlalrd-nn?{iFr ntilyrvrl:EJunliri'1

PTB Testing lnstruction, Storage Tanks in the Form of Hortzantal Cylinders, Dr.

konrad Bonke , Siegfried Raschke, Physlkalisch-Technische Bundesanstalt, 1984

O,ML R 1'l 7, Measuring system for liquids other than water, OIML, Edition 1 995

(E)

O|ML R 1 18, Testing procedures and test report format for pattern evaluation

fuel dispensers fo'r motor vehicles, OIML, Edition 1995(E)

lnstrumentation and process measurements, W. BOLTON, Longman Scientific

Technical, 1993

MECHANICAL MEASUREMEYIS, Thomas G. Beckwith, Roy D' Marangoni, John H.

Lienhard, Addison-Wesley Publishing Company, 5'n edition, 1993

Verification Equipment for National Metrology, OIML.' Service, March 1986

Measurement Systems, Application and Desi{n, Ernest O. Doebelin, McGRAW-HILL

INTERNATIONAL BOOK COMPANY, Third edition 1984

Apptied lnstrumentation in the Process lndustries , Volume I , Second edition,

Survey , W.G. Andrew , H.B. Williams , 1979

Vocabulary of Legal Metrclog;y, Fundamental terms, OIML, Edition 1 9.78

3.

4.

5.

6.

7.

8.

9.

A10.

't 1.
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