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Echologics: New signal processing features in the trans-
mitter separate surface echoes from false echoes to increase
measurement reliability and reduce commissioning time
and cost. By using “Measure and Learn” technology, sugges-
tions for threshold and disturbance echo settings are auto-
matically generated. The setup software can provide an echo
plot, available in a “movie mode”, to present the commis-
sioning engineer with the total radar picture.

Echodynamics: In most process tanks, strong and weak
radar echoes coexist. The echo from an agitated turbulent
liquid surface may be significantly weaker than the echo
from the agitator blade. In order to measure accurately, the
radar sensor must be able to track the weaker surface echo
continuously. This capacity, Echodynamics, means more reli-
able measurements and less process downtime during diffi-
cult measuring conditions.

All 2-wire radar gauges give the benefits of having no mov-
ing parts and no contact with the liquid being measured.
The measurement is unaffected by temperature, pressure
and product density. For a process plant, the Radar
Echonomics qualities additionally available in the

HAIOIUXCS YCIOBUAX MPOIECCa, TAKUX KaK TypOYyJIe€HTHOCTD,
Haphl, I€HA U KOHAECHCAMUSA. JXOUYBCTBUTENbHOCTD JOCTUTA-
eTcd 32 cueT OObEeAMHEHUSI HECKOJBKUX HOBBIX TEXHOJIOTHUH.
ITpumep B mpoaykre cepun 5400 — HOBass aHTEHHA, yCTOHUN-
Basg K KoHAecHcanuu. OHa NPEJCTABIsIET COO0U GOJBIIYIO aK-
TUBHYIO U30JUPYIOIYIO IOBEPXHOCTD HA JINLEBOI CTOPOHE IIe-
pelaTuyuKa, IOBbIAS CONPOTUBILEMOCTb YCTPOHCTBA K 3a-
IPSA3HEHHAM U KOHAeHcanuu (cM. puc. 1, 2).

IXO0JIOTHKa — HOBBIE (PYHKITUH JUIT 06pabOTKN CUTHAA B IIe-
pelaTYuKe IO3BOJISAIOT OTAEIUTD IOBEPXHOCTHOE 3XO OT JIOK-
HOTO X2 JJISl IOBBIIIEHUS HAJIEKHOCTH HU3MEPEHUS M COKpa-
IeHUs BpEMEHH BBOJA B JieiicTBue u 3arpart. Ilpu ncnonn3ona-
Hunu TtexHoxorun Learn and Measure aBTOMaTHYECKH
CO3/JIAI0TCS NPEJIOKEHUS JIJIS TOPOTOBLIX U IOMEXOBBIX Mapa-
METpPOB yCTaHOBKM dXa. [IporpammHoe obecreyenue ycTaHOB-
KM MOXET 00€CIeYUTh AUArPaMMy 3Xa, JOCTYIHYIO B «PEXKIME
KUHO(DUIbMA», C IEAbIO MPEJOCTABICHUS NHXEHEPY-HaIa uu-
KY IOJTHOM KapTUHBI pajapa.

IXOZMHAMUKA — B GOJIBIIMHCTBE PE3EPBYapOB CHJILHOE U CJIa-
60¢ paJlapHOE 3X0 COCYMIECTBYIOT. DXO OT HOBEPXHOCTHU IIepeMe-
IMUBAEMOH TypOYIEHTHOM KIIKOCTH MOKET OBITH 3HAUUTETHHO

® Fig. 1. Traditional transmitter antenna seal has a much smaller
active surface compared to Rosemount 5400 series.

® Puc. 1. Mo cpaBHeHunto ¢ mofgensamu cepun Rosemount 5400,
M30JIMPYHOLLUNE NOBEPXHOCTM CTAHAAPTHBLIX MOAENEH UMEOT
MEHbLUYH NNOoWanb.

Rosemount 5400 enable higher productivity, reduced cost of
ownership, and increased process availability. Engineering
and installation expenditures as well as operating and main-
tenance costs are reduced.

The Rosemount 5400 Series is available in two models to
increase application range: the Rosemount 5401, with a low
frequency transmitter (~ 6 GHz), is used in applications with
turbulence, heavy vapours or foam, or where there is a risk
of deposits on the antenna. The Rosemount 5402, high fre-
quency transmitter (~ 26 GHz) utilizes a narrower radar
beam for installations that have tall or narrow nozzles, for
applications where the nozzle is close to the tank wall, or to
avoid reflections from other objects in the tank.

WWW.emersonprocess.com

REAM-RTI's Solutions Help
Preventing Diaphragms
Crippling

Regarding oil-producing equipment with submersible
electric motors used in Priobje area at the moment, it may

@ Fig. 2. The design of Rosemount 5402 antenna seal allows improving
the transmitter tolerance to dirt and condensation.

® Puc. 2. Konctpykuus anteHHbl Rosemount 5402 no3sonseT noBbICUTb
CONPOTMBNAEMOCTb NEPeAaT4yMKa K 3arpAHEHUAM U KOHAEHCALMK.

crabee, YeM 9XO OT JIOTIACTH MEMaiKU. JIJ1a TOIHOTo n3MepeHns
PaAMOTOKAIMOHHBIN JATYUK JODKEH HEIPEPBIBHO OTCJIEKU-
BaTh 60JIee CI1a60€e MOBEPXHOCTHOE 5X0. DTA CIOCOOGHOCTD, O3Ha-
4aet GoJiee Ha/IeKHbIE UBMEPEHIUS U MEHbIIIEE BPEMs IIPOCTOs B
CJIOKHBIX YCJIOBUAX U3MEPEHMUS.

Bce 2-mpoBosHbIe pajjapHbIE U3MEPHUTEIbHbIE IPUOOPHI HMe-
IOT IPEUMYIECTBO B TOM, YTO Y HUX OTCYTCTBYIOT JIBYIKYIHECS
YaCTH ¥ KOHTAKT C U3MepsAeMOil :KuaKocThio. TeMnepaTypa, 1as-
JIeHU€ U IJIOTHOCTb IPOJAYKTa HA U3MEPEHue He BIUAIOT. [l
TEXHOJIOTMYECKOM YCTAHOBKH J[OTIOJIHUTEIbHBIC TPEHMYIIeCTBA
nepegatyukos Rosemount 5401 o6ecneunBaoT 60€€ BLICOKYIO
ITPOU3BOJUTEILHOCTD M TOTOBHOCTD IPOIIECCa, IIPH 3TOM CHU-
JKas 3aTpaThl Ha ee cojepkanne. Kpome Toro, ncnonb3oBanue
Rosemount 5401 mo3BosIeT COKPATUTH PACXOABI IO TAKUM CTa-
ThAM, KaK HH)XEHEPHO-KOHCTPYKTOPCKUE PabOTBHI, MOHTAXK M
TEXHUYECKOE OOCIyKUBAHUE.

Jlns 6osee mmpokoro npuMmeHenus Rosemount cepun 5400
BBIITYCKAE€TCS B JIBYX Mojensax: Rosemount 5401, ¢ nepexarun-
KOM HU3KOH 9acToTwI (~ 6 rlit), mcrmoan3yemblii B yCIOBUAX Typ-
GYJIEHTHOCTH, TSDKEJIBIX IAPOB UM IIEHBI, 2 TAKXKE TaM, I7ie CyIle-
CTBYET PUCK OOPA30BAHMS OTIOXKEHHUI Ha aHTeHHe. Rosemount
5402, nepepaTduk BbICOKOI yacTOThI (~ 26 GHz) ¢ Gosee y3xum
Pa/IMOJIOKAIMOHHDIM JIy9OM, HCIOJIb3yeMbIi JUIs YCTAaHOBOK C
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be said that between four to five percent of the equip-
ment failures fall on such component as seal sections.
Failure diagnostics reveal tears of bellows of the shaft’s
front sealings and tears of bladders. Most frequent are
failures in Gb1 class seal sections, and the share of these
failures remains high in the repaired stock.

Speaking of bladder cripplings typical for G51 class seal
sections, we are talking primarily of the following:

1. punching shear of the bladder wall into the aperture of
the mounting base;

2. a circular tear of the bladder throat;

3. longitudinal destructions of the bladder.

BbICOKMMM WJIH Y3KMMU HAaCaJAKaMM, a TaKXK€ B yCJIOBUAX, KOIrJa

HacCaJKa pacIioJIoKeHa OJIM3KO K CTEHKE €MKOCTHU, WIN KOTIZTa HE-

O6X0,ZII/IMO unsberarb OTpa}KCHI/Iﬁ OT IPYyrux OOBEKTOB B EMKOCTHU.
www.emersonprocess.com

PEAM-PTU

npefnaraeTt peLwueHus,
npepoTsBpaLjaloLme
HapyweHua guadpparm

Cpean oTka3oB HedTeJOGBIBAIOIIEIO 0GOPYLO-

BaHUA C IOTPYKHBIMHU 3JIEKTPOJABUIATENSAMU,
HCIIOJIB3YIONETOCS B HACTOAIIEE BPEMS B PETU-
oue ITpno6ss, okono 4-5% npuxoxuTtcs Ha Ta-
KON KOMIIOHEHT, Kak rujposamura. [Ipn aua-
IHOCTUKE OTKA30B BBISABJSIOTCS IMOPLIBBI CHUJIb-
¢OHOB TOPLOBBIX VIUIOTHEHUH Bajla U
muapparm. HanGosree gacThl OTKa3bl B TUAPO3a-
muTax tuna ['51, fona koTopplx B peMoHTUPY-
eMOM (poH/Ie ITOKA OCTAETCS BBICOKOI.

Cpeau XapakTepHBIX BUJIOB HAPYIICHHUI LIEJI0-
cTHOCTU jAuadparM B ruzposamurax Tuma 51,
IIPEXK/IE BCETO, CIEAYET YIIOMAHYTD:

1. mposjaBiMBanne CTEHKH AuappParMbl B OT-
BEPCTHE KPETIEKHOTO OCHOBAHMS;

2. KOJIBLIEBO¥ IOPBIB TOPJOBHUHBI Juadpar-
MBI;

3. IpoOJIbHbBIE pa3pyHICHUs AUadParMbl.

Bo Bcex ynmoMaHyTBIX CilydadX OJHOH U3 OIl-
peAENIOMMX ABIAETCA 3aMENEHNE OXIIaK/[AI0-
IETO 3JEKTPOJBUTATENb MacCja Ta30M. DTOMY
CIIOCOGCTBYET OCOOEHHOCTD MPUHSATHIX KOHCT-

® Fig. 1. ALNAS-manufactured new generation MG54 bladder from
the pulled-out seal section.

® Pyc.1. inachparma U3 nopHATON rMAPO3aLLMTbl HOBOFO NOKONE-
Hua MI54 npoussogcrea 0AO «AJIHAC».

One of the main factors that cause crippling in the
above-mentioned cases is the replacement of oil, which
cools the electric motor, with gas. The problem is aggra-
vated by the accepted bladder designs: a cylindrical shape
of the basic part that ends in tapered-cylindrical throats.
With this design, the bladder chamber must be complete-
ly filled with liquid.

If the oil volume is insufficient to completely fill the blad-
der chamber, the bladder is compressed. In case the exter-
nal reservoir liquid contains gas, this gas fills the remaining
volume due to

pykmuii guadparm — HIWIMHAPUYEcKas popma
OCHOBHOW YacTH, 3aKaHYMBAIOMAACA KOHYCHO-IIMUIMHJPHUYECC-
KIMHJ TOPJIOBUHAMH. DTa KOHCTPYKIMA PACCYUTAHA HA TIOJHOE
3aITOTHEHHE TTOJOCTH KHUKOCTBIO.

IIpu o6beMe macaa, HeAOCTA-
TOYHOM JJISl TIOJTHOTO 3aIIOJIHE-
Hud, quadparma cxuMaercsa. B
TOM CJydae, €CIM C BHEIIHeH
CTOPOHBI IUIACTOBAA KUJKOCTD
COJICPKUT Ta3, CBOOOHBII 00b-
€M 3AIOTHAETCS STUM Ta30M 32
c4eT akTUBHOU auddysuu mo-
CJIEHETO Yepe3 YIPYrylo CTEH-
Ky Juadparmol.

PaxkTOp HEOOXOAUMOCTHU «JIe-
razuuKanum» Macjia yIuThIBa-

PHOTO: REAM-RTI » ®OTO: PEAM-PTU

active diffusion
through the blad-
der’s elastic wall.
The leading man-
ufacturers of sub-
mersible electric

PHOTO: REAM-RTI « ®OTO: PEAM-PTU

® Fig. 3. The second
type of bladder crip-
pling.

® Puc. 3. Paspywenue
anadparmbl

no Tuny 2.

® Fig. 2. The first type of bladder
crippling.

® Puc. 2. Paspyluenue
nuadiparmbl no tuny 1.

€TCsl OCHOBHBIMU M3TOTOBUTEJISAMU IIOIPYKHBIX 3JIEKTPOYCTaHO-
BOK B HOBBIX KOHCTPYKIMAX THAPO3AIuUThl (Harmpumep, MI'54,
11592, I'3H). /st mpeoTBpaieH s POIOIbHBIX PA3PYIICHUIT -
aparM UMM BBEJCHbLI Ta300TBOJHbIE KJIallaHa U JyOJupoBaHUe
TOPLOBbIX yIUIoTHEHMIA. I1pu yxome Macia U3 ruipo3auThl Jua-
¢parma MeTEHHO CXIONBIBAETCSI, COXPAHSIS U3-32 OCTATOYHOM Jie-
¢opmarun popMy TPEXIPAHHOI HPU3MBI U LIEJIOCTHOCTD, PUC. 1.

M3-3a KOHCTPYKTUBHBIX OCOOCHHOCTEH BBECTU TAaKHE HOBIIE-

CTBA, KaK ra3OOTBO/IHbIC KJIallaHA W KaCKa/[HbIC (MHOI‘OKaMep-
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units take into account the necessity to “degas” oil and devel-
op new seal section designs, such as MG54, PB92, GZN.
To prevent longitudinal destructions of bladders, they_
introduced vent ports and duplication of front seal-&
ings. When oil leaves the seal section, the bladder
slowly collapses while keeping its integrity and tak-

ing the shape of a three-edged prism due to residual

deformation (Fig. 1).

Due to design features, it is difficult to introduce
such innovations as vent ports and front sealing cas-
cade (multichamber) systems in the available repair
fund of G51 class seal sections. That is why in wells
with a high GOR, bladders of G51 class seal sections
will inevitably suffer a high risk of the third type
crippling.

It is possible to partly reduce the frequency of the
third type crippling by changing the design of the
basic bladder. The bladder should be put into a new
geometrical shape that would bring the initial fill
volume nearer to the minimal allowable volume. In
this case, the maximal fill volume could be reached
due to “bladder expanding”. Such design has been
developed by REAM-RTI. Also, the work is under way
on the original molding technology developed
specifically for this design, and this technology needs
field-testing.

To eliminate the first and the second type of blad-
der’s crippling in G51 class seal sections, REAM-RTI
specialists together with their colleagues from
“Surgutneftegaz” have developed a new design for com-
posite bladders that has been successfully field-tested
for over two years. This technical solution has been
patented.

The new design consists of the main bladder, into the
throat of which damper rings are inserted. The rings’
function is to prevent fast collapse of bladder walls at the
oil emission and to prevent punching shear of the blad-
der wall into the aperture between the base and the blad-
der (the first type bladder crippling). On the throats of the
bladder under a clamp or wire lock-up bandage rings are
mounted, which are provided with rims. The rims should
prevent extrusion of the bladder walls into the gap
between the bladder and the case and, accordingly, to pre-

PHOTO: REAM-RTI ¢ ®OTO: PEAM
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HbI€) CUCTEMBI TOPIOBBIX YIULIOTHEHUI B UMEIONIEMCS PEMOHT-
HOM ¢oHze rugposamut Tuna I'51 sarpyraurensno. Ilo sroi
NPUYMHE B CKBAXMHAX C BLICOKUM Ta30BBIM (PAKTOPOM JUI
quacdpparm rugpo3amuT tumna I'51 Hens6exHb! BRICOKHE prc-
KM pa3pylieHus 10 TPeTbeMy TUIIY.

YacToTy TPETHErO TUIIA PA3PYLICHUS MOKHO YACTUYHO
CHU3UTD 3a CYET U3MEHEHUS! KOHCTPYKIUU OCHOBHOM
muaparmel. /s sToro el HEO6XOAMMO NPUJATL HO-
BYIO T€OMETPHYECKYI0 (OopMY, NPUOIIKAIONIYIO Iep-
BUYHBLIH O0BEM 3AIMOTHEHUS K MUHHMATIBHO JOIyC-
TUMOMY OObeMy. B aToM ciyuae, MaKCUMaIbHBIN
. 00beM 3aNOJHEHUs MOT Obl OCYIIECTBIATHCS 3

® Fig. 4. The third type of bladder crippling.
® Puc. 4. Paspywenue guacpparmbl no tuny 3.

CYeT «pacupasiaeHus auadparmbl». Takas KOHCT-
pyknus paspadorana OOO «PEAM-PTU». ITox
Hee OTpabaTBIBAETCA OPHUTHHAILHASA TEXHOJO-
rust GOpPMOBAHUSA, KOTOPYIO HEOOXOJMMO OIIPO-
60BaTh B IKCILTyaTaIIHH.

g ycTpaHeHUs paspylieHuid auadparM 1o
HepBOMY M BTOPOMY TUIIaM B TH/IPO3AIIATAX THIIA
I'51 cnermanmcrer OOO «PEAM-PTH», coBmecT-
Ho co cayxbavm OAO «CHBITIO 31TV, Cypryr-
Hedreras‘», pa3paboTaJIN HOBYIO KOHCTPYKIIUIO
COCTaBHBIX JUapparM, KOTOpAs YCHENIHO arpo-
OGUpOBAHA B HKCILITyaTAIIMH B TEUECHHUE OoJIee IByX
JIeT. TO TEXHUYECKOE PENICHNE 3aIIaTeHTOBAHO.

HoBasi KOHCTPYKIIMS COCTOMT M3 OCHOBHOM
JmadparMel, B TOPIOBUHBLI KOTOPOI BCTaBJIEHEI
JieMIpUpPYIOIIE KOJbIA, (PYHKIUS KOTOPBIX —
BOCITPEIATCTBOBATD PE3KOMY CXJIOMBIBAHUIO CTE-
HOK Jimapparmbl IIpU BBIOPOCE MAC/IA U IPEJIOTB-
pPaTUTh NPOJABIMBAHNE CTEHKH B OTBEPCTHE
MEXJIy OCHOBaHHMeM M jauadparmoii (paspymre-

Hue 1o tuny 1). Ha roprosuns! mpagparmsl mog
XOMYTHOE WJIM IPOBOJOYHOE KPEIUIEHUE YCTAHOBJIEHBI GaHJXK-
HbIE KOJIbI[A, CHAOKEHHbBIE PeOOPAAMHU, POJIb KOTOPBIX — IPEISATCT-
BOBATb DKCTPY3UU CTEHKU JAuadparMbl B 3a30p MeExAy auadpar-
MOIi 1 KOPITyCOM M, COOTBETCTBEHHO, KPYTOBOMY ITOPLIBY Auadpar-

| r—~ee”
///////////IIIIIII////

® Fig. 5. Composite bladder’s
operation.

,’hemnchupymmee Kon

@,

7

bL0 AMapparmbl

Installation of a damper ring in the bladder's internal chamber
YcTaHoBka fieMnchupyoLLero KonbLa Bo BHYTPEHHIOK NONOCTb AUachparmbl

® Puc. 5. Mpunumn pa6otbi
COCTaBHOW Auacthparmbl.

The bladder's damper ring

vent a circular tear of the bladder (the second type blad-
der crippling). The use of bandage rings gives another
positive effect: the rings reduce stress in the elastomer wall
of the bladder throat caused by tightening of mounting
clamps, thus enhancing the system’s reliability.

The principles of operation of the composite bladder ele-
ments are shown in Fig. 5.

www.reamt.ru

MBI (paspymenue 1o tumy 2). Eme ogus nonoxutenbabli shgext
OT NPUMEHEHNUs] GAHJAKHBIX KOJIEI] 3aKII0YAeTCsl B TOM, UYTO OHU
CITOCOGCTBYIOT CHIDKEHUIO HANPHKEHUI B 31aCTOMEPHOH CTEHKE
TOPJIOBUHBI IMapParmMbl, BbI3bIBAEMbIX 3aTATUBAHMEM KPETIEKHbBIX
XOMYTOB, I TEM CAMBIM MOBBIITAIOT HAJIEKHOCTD CUCTEMBL.

IMpuHIUNnLEl paboThl 3JE€MEHTOB COCTABHOM Jamadparmbl
IIpeJICTaBIeHbl HA PUC. .

www.reamt.ru
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