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STEAM LEAK LOCATION
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CENTRAL ELECTRICTY GENERATING BOARD

Introduction

Steam loak noise is an ever present prublem in steam raising plant. Old

methods of pin-pointing the leak can vary (mm the use of subjective hearing

directivity and visual inflection in the case of wet low pressure steam leaks,

to searching with a rag at the end of a long pole in the case of high pressure

superheated invisible steam leaks.

Ultrasonic listening to detect gascuus leaks is not n new technique and the use

of ultrasonic sensors to locate steam leaks is therefore logical. The develop—

vm‘nt of a device to locate the point at the leak arcurately and {mm a safe

distance is desirable with (25110“: to'hoLh the anvirnnment and the nperatinnal

efficiency of the plant.

.5  m Le nk Sp_ec t ra

Befnn‘ the (levt‘lnpmcnt of an ultrasonic device lnr Lhe dt‘lectinn of steam leaks

it was important tn establish the frequency spectra nf steam lnnks particularly

at ultrnsunic frequencies. A number of nuisc measurements were then-[ore

carried out on steam leaks or vnrimls sizes and at diffrrent distances and the

sound spectra plotted (Figure 1). Frnm the measurements it was established

that

    
mm“ m not: m7,

Figure 1. Steam Leak Sound Pressure Spectra

ultrasonic l’tequcnries within LIIL- range of lOkHz tn lllllkllz were present.
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An nlzrasunir transdurrr rluignud to operate a: look": was easily available and

an it was hth rugged and cheap it was decidod to utilise it for leak location.

Tr.ln<(luc(‘r Cliaracmrisl its

 

nn~ (ransnlux'cr sulrrlwl fur [hr lrak lnrntnr was the Hassa-Hingllam TR89_Type 40.
lls ,nnnr run clonal ('lmrm-rcristics vnro studied by Expnsing the transducer
(n parallvl s of Au'Zkllz nuisv in an :Inrwhnir chamhrr. It clover loaf polar

din, m v.15 nhlainud having a main rrnnial Idhr- will) a drop in sensitivity 01
mn .-n -I:‘. r mm Lens were awn cnrriml out to improve the transdnt‘er's
tlin-rliunnl lerll‘urrvristir by nu.- use at .1 Imam {armor (Figure 2). A number of

  

Figure 2 -

l‘olar Diagram o[ 1118‘)

Transducer with different

fleam Farmers.

a) Uidt‘ angle TRBQ
b) uido angle lnbn.

 

m... Mm... Narrow angle parnhulit lmrn.

II-um r-: wm'n rum“ (it'll :Iml Lriml. Finding a ruho, a mun, a I‘yvprhulir  

i) A 1an

  

.\-; inlpliml [hi-z u .. par-Illcl tutu- nr dinmvtt'r rn [it Lllt' Lransdurcr (75m).

Hm I: lln- tulvr- w variml rrmn “nun tn 25mm. Tlm rvsls shown! that

.rmn nu. lllr siilu lnlvu: wrre prnyrc. sivoly n-xlurml llu: Frmllnl lolm did not
A slit-,ln \'.‘Ir' inn was (hrn intrmlmzml in rlm fun" of the

, .u- husln-s inn» .1 short who. This rrRulel in I'll» olimin»

un ni‘ lllv dr- lulu-e: and a s hr hrnadoninp, or the (mural lul’m, rnr
mplr .1 20mm In"): lulvv "I" “an dmmvrrr willl .1 [2.5mm lung collar of lfimm

iliann'll‘l' . n-t- i. sinnlv sun-nu. rrdnrnl Inhn of LIB at no".
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A 5: I'il.‘
I. l| 'lln~

hmn lllnulll lhv Imrl'nu

I.” .-v mph: 1-. .\
J Hum muth .Iiaun-Lm hum of \‘xM'L‘IV llu'

drnp m ‘hlll .1! ‘1'." and 2nd“ at I115",

mm: the side [alias and Inn widnr we
r lu- 'Inu' (luv lrunlnl mm. A Ilurn mun nf d . n'lcr 25mm
.ilivily dlnp of .‘hlll n: ms" and mm at rm“. Whilst

mmn truss arctiun gnw‘ .1 sensitivity
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'lln: |Il'in('illlu nl cullllnrim: lln- signal rm'r'ivml From .1 disLanl smurv and .

[urn-min“ u nnm . lr.lll‘:zlln‘l'l' hy Ihc 1- nl‘ a naralmliv (Iisll is wvll known.

lll'l'l' w: : lul.’ -m| [ill‘lllfl :l pmnlmlil‘ dish nl Il’im (Ural
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length and 3mm fins diainétnr. The polar diagram cf this assemlg‘ly was meaSured

mg found :u have a directivity drnpping Ehar'ply by M1; at +2.5 and 20:"! .1:

*6 .

in) A Farabnlic Hug

A chdnge in the pal’ametFT‘E of rho patahnla ran result into a more compacr

rl‘Ilr-L‘tnl.’ whit-h can he used as a my unilecting horn tn incur, rays onto a

i'nrwarrl faring transduuter placed nL its Erma) pninl. The parabo‘iic hnrn has

a nuns” nr advarltagrs over the parabolic dish. Them is His“ practiz‘al advan»

tagsihnt the transducer is prurerted rm“ physical damage by the horn itself.

Alan ‘iu (in: hnrn rim transdurPr and in: mounting (In nor nhstrunl any inr‘mlling

rays. Such a rpilectnr with a parahulic llrrlfilc nf x? = 2.5!1y was tested and

an rErer-tive narrow fun-lard facing pclnr charmteristjc was nhtained with a

“mum”. dam of m; at :23)" and mm at '5”. Side lnhes a! 315° une

[lrt-sunl hut m-ve lfuila down frommaximum sensitivity.

The parahn'lir hnm was thera'fme- runsidcred that most pramising salutiun and ‘1

ptr‘tril.ypa (levite was consular-loll.

I: WAS mmsidrred that an optimum of 32.5" For .1 3m; mi eff in response

would givv [100‘] lnz'atiml with a Lungs-t nr about In diameter al. ISm disrance. . .

 

r e firurflyflg

The Ecqnircm-m mm: m mm win. a wide range (5mm 01' 5mm pres Irm: at

[DUKHZ .15 prnsmned by FLnflm inak‘; of different sim‘s nnd ,1: vurmbio dismnqw.

uiihvmc the ni-é‘rl In mijuwl n mnn‘ml 5min Munro! nu Hm ([l‘ViCI‘. ‘Hn's mi:

.wivmi by a uniqup method in whirl. me rrnnsdnm-xn were usmlnn Hm inerumnur.

our with :3 mrmw field and the nthm- with n uidp [ivld a-humrterisriu. le
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'Jn’e J‘ Schmumh Sign.“ Pun-maing Figure h. The Ll'akntur

('irl‘uilry

ratio of tiw signal ioceiw‘d by Lhese LHo transducers which was independent nf

sound pu-cssinr Jmml, um arranged to mlergifia a series of LEDR in surh .I way

that when nn surget .1 Iu’lximum number was lit. The» schvmatic diagram nf the

olefitronir ,iusn in Figure .1. An additional featurn was (TIP prnvisinn of

an audio sir ml nullml giving an infirmih‘irlg piir-h as the signal was npprnnrhcd.
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'1'va urolntyw‘ I‘l‘vit'v (Fimlrn 1-) nnmI‘LI thr 'Tma'katnr' was made up tlwrefnre of
a lulrutmlic hnrn fnr thv narrnw “eh! wnsnr and :a short tubr- [DY the wide
Iivlzl WWW". le indimliw was Aim-n visually by a rflumn nF les and .1
plug in carph 11: system Ems provided as an optional addition [or tnrgflt
hlvineing.

 

Tlm :Illlhur wishes tn .‘\rk'v-M'|e(|):(- Lhr- E‘nntributions nr his: (‘nllr‘zlgut-fi, Mr-ssls
r.r. Rivhnnhlnn mul D. Rnrker in (Hui-tuning tlu- plrrtrunirfi and M95.er
[1”]. Snuw. IJ..7. wilkin: am! N.P. 1mm In: their help with acoustir measurE'
mums.
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