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CTpemuTenbHoOe pa3BuTUe B NocrieAHee BpeMs MeTOAO0B Hepa3pyLualoLLero KOHTPoss, Bce 6onee o6luMpHOe NpUMEHEHUe UX B NPOU3-
BOACTBE B NepByH0 ovepedb Kak METOAOB BbIsABNIeHUs Aed)eKTOB Ha paHHel CTaguy UX Pa3BUTUS JaeT BO3MOXHOCTb BCe HafexXHee
npeaoTBpaLaTh HesannaHMpoBaHHble aBapuiiHble BbIXoAbl 060pyaoBaHUA U3 aKcnnyaTaumu. OAUH U3 TakKMX METO4O0B — AUHAMUYHO

paSBVIBaPOLI.IMﬁCﬂ TennoBon meToa KOHTpoOnsA.

INPUMEHEHHE TEIIJIOBOI'O
METOAA KOHTPOJIA
B HEDTEIIEPEPABOTKE

[To cpaBHeHuto ¢ apyrumu meTopa-
MW TennoBoW MeTon B HedTenepepa-
GaTbiBaloLWed  NPOMBILINEHHOCTU  MpU-

MEHSeTCA OTHOCUTENbHO HepaBHoO. Kak
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Puc. 2 TepmorpamMmma noBepxHOCTM Hacoca

KoHtyp - Mianna 1
MAX T3.8°C MIN: 358°C AVR 669°C

Temneparnypa "C
P
s 3

Pwuc. 3 JIuHelHbIn Npodunb TepMorpaMmmbl

2008/10/03 09:03

Puc. 4a lNoBpexaeHHble BHYTPeHHNEe
KorbLia NOALLMMHUKOB
KaveHus — nepegHero

@.I. AXYHOOB

TakoBbIX METOAMYECKUX yKaszaHun no
NPUMEHEHWIO ero Ha obopyaoBaHUN HedTe-
XUMUYECKOrOKOMMIEKCa eLLe HECYLLIEeCTBYET.
Mcxopss m3 atoro, 6bIno NpUHATO pelleHne
npoBecTun Tepmorpaduyeckoe 06-
criefoBaHve  Npu  MOMOWMW  TENSOBU-
3opa mapkm TH-9100 c¢ Heoxnaxpga-
emon 6anomeTpuyeckomn maTpuLen
npousBoAcTBa SAnoHckon komnaHum NEC
B Uenax BbigBneHus Hawnbornee onTtu-
mManbHoro crnocoba NpMMeHeHUs AaHHOro
MeToga Ha KakOM-TO KOHKpPEeTHOM BuAe
obopyaoBaHus.

Tepmorpaduyeckomy obcrnenoBaHuio
(oHO npoBoaunock B 06rnayHyto norogy npu
Temnepatype Bo3gyxa + 29 C° oTHocuTeNb-
HOM BrnaxHoctn 60% u ckopocTu BeTpa
2 wm/c) 6bin MoABEPrHyT HaCOCHbLIA napk
YCTaHOBKM MEPBUYHON MEpPeroHkn HedTu
ONOY-ABT-2.

OkcnnyaTtauus ee xapakTepusoBanacbh
crneayloWwmmMmn napameTpamu:

Q = 102 m¥/y; p = 12,2krc/cm?;

n = 2965 06/MuH;

nepekaymBaeMblin NPOAYKT —

ausensbHoe Tonnueo ¢t = 242,3 CO.

[Mpu aTtom Ha kopnyce Hacoca Mapku
SULZERZE-80-3400 (puc. 1) B yacTsx ono-
pbl MOALMNHUKOB Obln 0OHApY>XeH HeHop-
MaTUBHbIV NeperpesB NOBEPXHOCTU (puc. 2),
He TUMWUYHBIA ANa JaHHOW 4acTu Hacoca
N NPEeBOCXOAALUN HOPMATUBHbLIA npenen
(cormacHo OTY-78 nyHkT 2.5.8, Temnepa-
Typa MNOALWMMHUKOBOIO Yy3na He [OorKHa
npessbiwartb 60 CO).

Temnepatypa oxnaxgawowen xug-
KOCTU Ha BXO4Ee B CUCTEMY OXMaxXAeHus
Hacoca COMMacHoO pernameHTy A[OoJbKHa
6bITb He 6Gornee 25-30 C°. AHanusupys
NMHENHBbIN nNpochunb Tepmorpammbl, Ha
KOTOPOM OTYETNMBO BWAHO NageHne Tem-
nepaTtypbl OxnaxgarwLlehn XUAKOCTU [0
3HayeHusl, ykasaHHOro B pernameHTte b
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Puc. 46 [MoBpexaeHHble BHyTPEeHHWE
KomnbLia NOALIMMHUKOB
KayeHusl — 3afiHero

HavarnbHWK OTAena TEXHUYEeCKoro Hag3opa
HM3 «AsepHedTbsir» MocHedTekomnanum AsepbarigkaHa

USING THE THERMAL METHOD
OF CONTROL IN OIL REFINING

Speedy development of non-destructive
test methods in recent years, their growing ap-
plication in production, primarily, as a method of
detecting defects at an early stage of their devel-
opment make it possible to prevent, with greater
reliability, unplanned emergency failures of the
equipment in service. One of such methods is
the dynamically developing method of thermal
control.

Compared with other methods, the ther-
mal method in oil refining has come into use
fairly recently. As such, there do not exist yet
any methodological guidelines on its use in the
petrochemical sector. Based on the above,
it was decided to conduct a thermo-graphic
investigation using a thermo imagery device,
(TH — 9100) with un-cooled ball-meter matrix
manufactured by NEC, Japan, for the pur-
pose of identifying the most optimum way of
applying this method on some specific type of
equipment.

A system of pumps for the oil primary dis-
tillation unit ELOU — AVT -2 was subjected to
thermo-graphic investigation (it was carried out
in overcast weather at the air temperature of
+ 29 C°, relative humidity 60% and the wind
speed of 2 m/sec).

Its operation was characterized by the fol-
lowing parameters:

Q =102 mé/hour; p = 12,2kgf/cm?;

n = 2965 rpm;

the pumped product

was diesel fuel at t = 242,3 C°.

In the process, on the housing of the SUL-
ZERZE-80-3400 pump (Fig. 1) in the parts of
the bearing supports, abnormal overheating of
the surface was detected (Fig. 2), untypical of
this particular part of the pump and exceeding
the standard limit (as per OTU-78 Item 2.5.8,
the temperature of the bearing unit is not to
exceed 60 C°).

The temperature of the coolant at the input
of the pump, according to the regulations, must
not be more than 25 — 30 C°. Analyzing the
line profile of the temperature log which clearly
shows a drop in temperature of the coolant down
to a reading given in the regulations on the op-
eration of the pump unit (Fig. 3), no variance or
disruption of the normal function of the cooling
system was found.

Judging by the thermo-graphic investiga-
tion, it was assumed that on this particular pump
the anti-friction bearings were the likeliest com-
ponents to have failed. Our assumptions were
borne out indirectly by «metallic» noise made by
the pump. In order to ascertain the causes, it was
decided to shut down the pump and to inspect it
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in detail. As a result, our assumptions were fully
confirmed: the inner rings of the antifriction bear-
ings (Fig. 4) turned out to be defective, or rather,
to have reached an emergency condition which
caused impermissible abnormal overheating of
the bearings and, in its turn, had a temperature
impact on the pump housing. This resulted in a
real threat for the pump unit to catch fire.

Another object of research was the D — 301
vessel (Fig. 5) of the same unit, capacity 9000
liters, with an operating pressure of 1.0 kgf/cm?
and the product temperature (technical water)
+ 90 C° . This vessel was a buffer vessel for
collection of technical water used to cool the E-
303AB heat exchanger unit. The aim of the study
was to determine the operating accuracy of the
mechanical and electronic level meters, LT -311
1Z1ZZEB-DEA and LG-311 SRG-1, installed on
this vessel after repairs. After obtaining the ther-
mo-graphic image, the thermal water-line was
determined geometrically (Fig. 6) and the volume
of the water contained in the vessel at the mo-
ment was calculated. The results obtained and
the readings of the level meters coincided.

The next phase of the investigation was the
process furnace of the atmospheric block (Fig. 7)
to heat the oil up on the oil preliminary distillation
unit ELOU —AVT 2.

* Furnace production rate

mIn tONS per year.........cccceovevieeeieesieennen. 2
» Temperature in the radiation

chamber, °C.........ccoeevieiieeeecieeee 850
» Temperature in the convection

chamber, °C....

* Number of flows....

» Number of nozzles....

* Furnace insulation....
Ceramic fiber 76.2 mm thick

* Furnace overall

dimensions, mm........ 3160%13735%x12287

When carrying out the thermo-graphic surv-
ey (Fig. 8) in September 2008 (the furnace was
operated at air temperature of +300C, relative
humidity 70 %, distance to the object was 20 m,
measurement angle was 300), considerable ar-
eas of increased temperature in various parts of
the furnace were identified (Fig. 10, 11). Judging
by the condition of the abnormal areas, given the
long period of operation without overhaul, (the unit
was placed into service in 1994) and excessive
temperatures on the furnace surface, it was sur-
mised that the insulation layer had been partially
destroyed on all the sides. Based on the thermo-
grams and their evaluation, recommendations on
how to eliminate these defects were worked out.
January - February 2009 saw the overhaul of this
particular unit, including the process furnace. All
the findings made during the furnace check-up
in September were confirmed visually (Fig. 11)
when executing the reject reports.

The examples under discussion above
do not pretend that there is a 100 %-likelihood
of the defects on this equipment being found,
however this is another step towards early di-
scovery of defects and their timely elimination
in a bid to help increase the service life of the
equipment and correspondingly reduce the
major repair costs.

«Azerneftyag» Oil Refinery, State
Run Oil Company (Azerbaijan):
AZ-1026, Azerbaijan, Baku,

64 Nobel Avenue

Telephone (99412) 490-32-13;
Fax (99450) 250-89-13

E-mail: faik1966@yahoo.com

no aKcnryaTauuM HacoCHOro arperara
(puc. 3), OTKMOHEHWS UNU  HapyLlleHus
HOpManbHON (YHKLUUN CUCTEMbI oxnaxpae-
HUSA obHapyXeHo He bbino.

Ha ocHoBaHun Tepmorpaduyeckoro
nccneaoBaHWs CAenaHo npeanornoXeHune,
4YTO Yy AAHHOrO Hacoca, BeposiTHee BCEro,
BbILNN U3 CTPOSA MOALUMMHUKN KaYeHUS.
Hawwu npeanonoxeHns KOCBEHHO noa-
TBEPXAAnUCb «MeTannuyeckumy LIyMOM,
Npou3BoAMMbIM HacocoM. [Ins ycTpaHeHus
NpuYMH ObINO  MPUHATO pelieHne o6
OCTaHOBKE Hacoca W ero AertanbHoOW npo-
Bepke. B pedynbrate Hawm npeanonoxeHus
NOMHOCTbIO MOATBEPAUNUCH: AedEKTHBIMY,
a npaBunbHeW ckasaTb, NpuweawvMm B
aBapuiiHoe COCTOsiHMe, OKasanucb BHY-
TPEeHHWe Kombla MOALMMHUKOB KayeHus
(puc. 4), ns3-3a vyero Npoucxoaun Hepony-
CTUMbIA CBEPXHOPMAaTWBHbIN Harpes nog-
LUMMHUKOB, KOTOPbIA, B CBOK oO4vepenb,
okasbliBan TemnepaTtypHoe BO3AeicTBue Ha
Kopnyc Hacoca. B pesynbrate BO3HMKana
peanbHas yrposa BO3ropaHuWsi HacOCHOTO
arperara.

Cnepyowum ob6beKTOM UccnenoBaHus
ctana 6OydepHas emkocTb D-301 (puc. 5)
3TON Xe yCTaHOBKM BMecTumocTbio 9000 nc
pabounm pasneHunem 1,0 krc/cm? U Tem-
nepaTypon nNpoAykTa (TexHuveckas BoAa)
+ 90 C° [JaHHass emkocTb sBnsietcsi Oy-
depHol eMKOCTbIo Ans cbopa TeXHMYECKOMN
BOAbI, MCMONb3yeMOW AONA OXMaxAeHus
TennoobmernHoro ysna E-303AB. Lenb
nccnefoBaHus  3aknovanace B onpefe-
NeHNM TOYHOCTU paboTbl MexaHU4eckKux
N 3NEKTPOHHbIX YPOBHEMEPOB Mapok
LT-311 1ZI1ZZEB-DEA un LG-311 SRG-1,
YCTAQHOBMNEHHbIX Ha 3TOM COCyfde WX
pemoHTa. [locne nonyyeHus Tepmorpa-
duyeckoro  n3obpaxeHns reomeTpuye-
ckn Obina onpegeneHa TepMuyeckas Ba-
TepnuHua (puc. 6) u BblYUCNEH obbem
copepxalimecs B €MKOCTM Ha [AaHHbIN
MOMEHT BoAbl. [lonyyeHHble AaHHble
1 nokasaHus ypoBHEMEPOB CoBNanu.

Cnepyowum atanoMm uUccnefoBaHus
cTana TexHonorMyeckas neybs aTmMoc-
depHoro 6noka (puc. 7) no nogorpesy
HedTN Ha yCTaHOBKE NEPBUYHON NEPEroHKN
HedTn JNNOY-ABT 2.

* [Ipon3BoANTENBHOCTb MeYyn

MITH T B TOMeuinineineineineeneeneeneeneaneennens 2
* Temnepatypa B kamepe

pagmaumn, °C.......ccoeeevveeiiieeeiinnnn 850
» Temnepatypa B kamepe

KOHBEKUNN, °C....eiviniiiiieiieeein, 343
* YNCINO MOTOKOB....uevvneiiieiieiieeieeenaeanns 4
* YNCrno POPCYHOK. ...ccvvveviiieeeeeeeiiinnnn. 10

* VB0NALUMUA NEYN. ...
Kepamuyeckuin ombep TonwmHomn 76,2 mm

Puc. 5 BHewHuit BuA 6ydepHoin emMKocTn

Puc. 9a Bua neun ¢ ceBepHON CTOPOHbI

Puc. 96 Tepmorpamma neum

MAX:354,1°C MIN:458°C AVR:1275°C
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Puc. 98 Npodunb TepmorpaMmbl



» [abapuTHble pasmepbl
neyv, Mm 3160x13735%12287

Mpn npoBegeHun Tepmorpaduyeckomn
cbemkn (puc. 8) B ceHTabpe 2008 ropa
(neyb akcnnyaTupoBanacb npu Temnepa-
Type Bo3gyxa +30°C, oTHocuTenbHoM
BnaxHoctn 70 %, pacctosHue 0o obbekTa
cocTaBnsno 20 m, yron mnamepenus — 30°)
ObINN BbISBMEHbI 3HAYUTENbHbIE 30HbI MO-
BbILLEHHOW TeMnepaTypbl B pasfuyHbIX Ya-
cTax ne4vn (puc. 10, 11). Mo cocTosAAHMIO aHO-
MarnbHbIX 30H, C y4€TOM ANIMTENBbHOMO CPOKa
akcnnyatauumn 6e3 KanuTanbHOro peMoHTa
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PEMOHT, B TOM 4MCNle U TEXHOSOrM4eckomn
neun. Bce BbIBoAbl, caoenaHHble npu 06-
crefoBaHuM nevn B ceHTsibpe, Gbinu noa-
TBEpXAeHbl Bu3dyanbHo (puc. 11) npwu co-
CTaBrneHMn 0TOPaKOBOYHbLIX aKTOB.

PaccMoTpeHHble crnyvyan He npeTeHay-
toT Ha 100 %-Hoe BbisiBNEHUe AedeKkToB
Ha JaHHOM 06OpyLOBaHMU, HO BCE Xe 3TO
ellle OAWH War B CTOPOHY paHHero obHa-
pyXeHus fedekToB U CBOEBPEMEHHOr0o MX
yCTpaHeHus, cnocobCTBYOWNX yBenuye-
HUIO cpoka aKcnnyaTauum obopynoBaHus u
COOTBETCTBEHHO COKpaLLEeHNI0 pacXofoB Ha
KanuTanbHbIA PEMOHT.

(ycTaHoBKa BBefdeHa B aKchnyaTauuio
B 1994 roay) v npeBbilEHUIO TeMnepaTtyp
Ha MNOBEPXHOCTU nmneuynm ObINo caenaHo
npeanonoXeHne, 4YTo YacTUYHO WU3ONALM-
OHHbIVi CINOW paspylleH CO BCeX CTOPOH.
Ha ocHoBaHMM Tepmorpamm u ux aHanusa
6bInu pa3paboTaHbl pekoMeHaaumm
No YCTPaHeHWo [AaHHbIX pAdedektoB. B
saHBape-deBpane 2009 roga Ha AaHHOM
ycTaHoBKe Obin NpoBeAeH KanuTanbHbIN

HMN3 «A3epHedTbar»
FocHedTekoMmnaHum AsepbGanaxaHa:
AZ-1026, AsepbangxaH,

r. Baky, npocnekTt Ho6ens, a. 64
Ten. (99412) 490-32-13;

cbakc (99450) 250-89-13

E-mail: faik1966@yahoo.com Puc. 106 Tepmorpamma neyu

KoHTyp - Nukmn 1

MAX: 303,1°C MIN:33,0°C AVR T74°C

100 110

Puc. 11a ®oTo 13 oTOpakoBOYHOro akTa nevmn Puc. 116 ®oT1o 13 0T6pakoBOYHOrO akTa neyv Pwuc. 10B Npodwunb Tepmorpammebl
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