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CTpeMuTeanoe pa3BuTUE B NocriegHee BpeMs MeTOAO0B Hepa3pyLliarLero KOHTporss, Bce 6onee oGLuupHoe npuMeHeHue UX B Npons-
BOACTBe, B NepBYyl ovyepenb Kak METOOOB BblsiBlIeHUA AedJeKTOB Ha paHHe|7| cTaguun ux pasButusa, gaeT BOSMOXXHOCTb BCe HageXHee
npegoTBpawaTb He3anflaHMpPoBaHHbIe aBapm?lele BbIXOoAbl oGopy,qOBava U3 3KcnnyaTtauuu. OAWH 13 TakMxX MeToA40B — AUHAMUYHO

paasusalou.wlﬁcn TennoBon MmeToa KOHTpoOnA.

INPUMEHEHHE TEIIJIOBOI'O
METOAA KOHTPOJIA
B HEDTEIIEPEPABOTKE

[Mo cpaBHeHuto ¢ apyrumu MmeTopa-
MU TennoBon MeToh B HedTenepepa-
OaTbiBalOWEn  NPOMBILAIEHHOCTU  NpuU-

MEHSieTCA OTHOCUTENbHO HepaBHoO. Kak

Puc. 2 TepmorpamMmma noBepxHOCTM Hacoca

Puc. 3 JIuHeHbIn npodunb TepMorpaMmmbl

Puc. 4a lNoBpexaeHHble BHYTPeHHNEe
KornbLia NOALLMMHUKOB
KaveHus — nepefgHero

@.I. AXYHOOB

TakoBblIX METOAMYECKUX yKaszaHun no
npYMeHeHuto ero Ha obopynoBaHuy HedpTe-
XUMUYECKOro KOMMJIIEKCa ellle He CyLLEeCcTBY-
eT. icxops nzatoro, 66INo NpuHATO peLueHune
npoBecTu Tepmorpaduyeckoe 06-
crnefoBaHWe  Npu  MOMOWM  TEMNNOBM-
3opa mapkm TH-9100 c¢ Heoxnaxpaa-
emon 6anomeTtpuyeckom maTpuuen
npousBoAacTBa sinoHCkow komnaHnum NEC
B LUensx BbisiBNeHWs Haubonee ontu-
mManbHoro crnocoba NpvMeHeHUs AaHHOro
MeToga Ha KakOM-TO KOHKpPEeTHOM BuAe
obopynoBaHus.

Tepmorpaduyeckomy obcrnegoBaHuio
(oHO npoBogunock B obnayHyo norogy npu
Temnepatype Bosgyxa + 29 C° oTHocuTenb-
HoM BnaxHocTn 60% wu ckopocTu BeTpa
2 wm/c) 6bIn NoABeprHyT HaCOCHbIN MNapk
YCTaHOBKM MNEPBUYHON MEPEeroHkn HegTn
ONOY-ABT-2.

OkcnnyaTtauus ee xapakTepusoBanacbh
crneaywwmMm napamMmeTpamu:

Q = 102 m3/y; p = 12,2krc/cm?;

n = 2965 o06/MuH;

nepekaymBaeMblil NPOAYKT —

ansenbHoe Tonnueo c t = 242,3 CO.

[Mpu aTtom Ha kopnyce Hacoca Mapku
SULZERZE-80-3400 (puc. 1) B yacTsx ono-
pbl MOALWUNHUKOB Obln OBHaApYy>XeH HeHop-
MaTUBHbIV NeperpesB NOBEPXHOCTU (puc. 2),
He TUNU4YHBLIA ANS AaHHOW 4acTuM Hacoca
N NpeBOCXOASLMIA HOPMAaTUBHbBIA npeaen
(cormacHo OTY-78 nyHkT 2.5.8, Temnepa-
Typa MNOALWUMNHUKOBOIO Yy3na He [OfXHa
npesbiwatb 60 C°).

Temnepatypa oxnaxgawowen xug-
KOCTM Ha BXOoAe B CUCTEMY OXNaXAeHus
Hacoca COrfacHoO perfnameHTy [OOfkKHa
O6bITb He 6Gomnee 25-30 C°. AHanusupys
NMHENHbIN npochunb Tepmorpammbl, Ha
KOTOpPOW OTYETNNBO BWMAHO NajeHue TeMm-
nepaTypbl OXnaxpawllen XuakocTun [o

3Ha4YeHnsa, yKasaHHOro B pernameHte »

Puc. 46 lMoBpexaeHHble BHYTpEHHNE
KomnbLia NOALIMMHUKOB
KayeHusl — 3aHero

HayanbHWK OTAena TexHN4ecKoro Hag3opa
HIM3 «AszepHedTbAr» [ocHedTekomnanumn 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 m*hour; p = 12,2kgflcm?;

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.........ccoueeveeiiieeieiiiees 2
« Temperature in the radiation

chamber, °C........ccccooveeveeiieecieeeee. 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%x13735%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 3KChfyaTauum HaCOCHOro arperaTa
(puc. 3), OTKNOHEHMA unuM  HapylweHus
HopManbHOW (PyHKUMM CUCTEeMbl oxnaxpe-
HUSA oBHapyXeHo He bbino.

Ha ocHoBaHun Tepmorpadumyeckoro
nccnefoBaHus cAenaHo npeanonoxexue,
4YTO y AAHHOro Hacoca, BeposiTHee BCero,
BbILUNN M3 CTPOS MOALMMHUKN KaYeHUS.
Hawwn npegnonoxeHns KOCBEHHO MoA-
TBEPXAANNCL «METanIMyeckum» LIymMoM,
Npou3BoAMMbIM HacocoM. [Anst ycTpaHeHus
npPUYMH OGbINO  NPUHATO pelleHne 06
OCTaHOBKE Hacoca W ero getanbHOW npo-
Bepke. B pesynbTate Hawm npeanonoxeHus
MONHOCTbIO NOATBEPANNUCH: AedEKTHLIMY,
a npaBunbHel ckasaTb, NpuweawvMum B
aBapuiiHoe COCTOsIHMe, oOKasanucb BHY-
TpeHHMe KonbLa MOALIMNMHUKOB KavyeHus
(puc. 4), ns-3a 4ero NPoOMCXOAUN Hepony-
CTUMbIA CBEPXHOPMAaTWBHbIN Harpes MNoA-
LUMMHMKOB, KOTOPbLIN, B CBOK O4Yepenb,
oKasblBan TemnepaTypHoe BO3AeNCcTBMe Ha
kopnyc Hacoca. B pesynbrate BO3HMKana
peanbHas yrposa BO3ropaHUs HaCOCHOrO
arperara.

Cnepytowmm obbeKTOM uMccrnefoBaHUs
ctana 6ydepHas emkocTe D-301 (puc. 5)
3TOW Xe yCTaHOBKM BMecTumocTbio 9000 nc
pabouum pasneHnem 1,0 krc/cm? n TEM-
nepaTtypol npoaykTta (TexHuyeckas Bopa)
+ 90 C° [aHHas emKkocTb siBnsietcs Oy-
hepHoI eMKOCTbIo Ans cbopa TeXHUYeckon
BOAbl, WCMOMb3yeMoWn  ANns oxnaxaeHus
TennoobmeHHoro ysna E-303AB. Llenb
nccnefoBaHus  3aknyanacb B onpefe-
NEeHUn TOYHOCTU paboTbl MexaHW4YecKnx
N 3NEKTPOHHbIX YPOBHEMEPOB Mapok
LT-311 1ZI1ZZEB-DEA un LG-311 SRG-1,
YCTaHOBIEHHbIX Ha 3TOM COCyAe Mnocrne ux
pemoHTa. [locne nomnyyeHus Tepmorpa-
dunyeckoro  nslobpaxeHus reomeTpuye-
ckun Gbina onpepgeneHa TepMmuyeckas Ba-
TepnuHus (puc. 6) M BblYUCNIEH 0Obem
copepxalyencs B €MKOCTM Ha [AaHHbIR
MOMEHT BOAbl. [lonyyeHHble  AaHHble
1 NoKasaHWs ypoBHEMEPOB COoBMNanu.

Cnepylowmm aTtanoMm  uMccrefoBaHus
cTtana TexHonoruyeckas nevyb aTtMoc-
depHoro 6roka (puc. 7) no nogorpesy
Hed TN Ha yCTaHOBKe NEPBUYHON NEPErOHKN
HedTn SNOY-ABT 2.

° npOM3BOFWITeJ'|bHOCTb neyu

MITH T B TOLweeneeneenneeineeaneenneaenaanneens 2
» Temnepatypa B kamepe

paguaum, °Cu...ooooiiiiiiiiieeeeen. 850
» TemnepaTypa B kamepe

KOHBEKLUNN, °C....eoeiviniiieceiee . 343
* YNCNO MOTOKOB....uivveiieeiieeiieaieeaneenn 4
* YNCro POPCYHOK. ....eeeveviiiieeeeeeeiiinnn 10

* Mizonauus neun
Kepamuueckuiin ornbep TonwmHom 76,2 Mm

Puc. 5 BHewwHuii Bug 6ydepHoi emkocTu
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Puc. 6 Tepmorpamma 6ydepHol emkocTu

Puc. 7 TexHonornyeckasi nedb armocdepHoro 6roka

Puc. 8 Tepmorpamma TeXHONOrMYecKom neym

Puc. 9a Bug neun ¢ ceBepHO CTOPOHbI

Puc. 96 Tepmorpamma neuu

A M ITT N LT IrFET

Puc. 98 Npodunb Tepmorpammbl
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 MaGapuTHble pasmepbl
neyv, Mm 3160%x13735%12287

pn npoBegeHun TepmMorpaduyeckomn
cbemkun (puc. 8) B ceHTsibpe 2008 ropa
(neyb akcnnyaTupoBanacb npu Temnepa-
Type Bosgyxa +30°C, oOTHOCUTENbHOM
BnaxHoctn 70 %, pacctosHve foO obbekTa
cocTaBnsano 20 m, yron uamepenust — 30°)
ObINM BbIABNEHbI 3HAYNTENbHbIE 30HbI MO-
BbILLEHHOW TemMnepaTypbl B pa3fnuyHbIX Ya-
cTsx neyun (puc. 10, 11). Mo cocTosiHUIO aHO-
MarnbHbIX 30H C Y4€TOM ANUTENbLHOrO Cpoka
akcnnyatauuv 6e3 KanuTanbHOro peMoHTa
(ycTaHoBKa BBefdeHa B aKcnnyaTauuio
B 1994 roagy) v npeBbileHUIO TeMnepartyp
Ha nNOBEPXHOCTU nmneuyn OblNno caenaHo
npeanonoXeHne, 4YTO YacTUYHO WU3ONALM-
OHHbIVi CNOVi paspylleH CO BCeX CTOPOH.
Ha ocHoBaHMM Tepmorpamm u ux aHanusa
6binn paspaboTaHsbl pekomeHzauum
No YCTPaHeHWI0 [JdaHHbIX pAedektoB. B
aHBape-cdeBpane 2009 roga Ha paHHOM
ycTaHoBKe Obin nNpoBeAeH KanuTanbHbIN

Puc. 11a ®o1o 13 oT6pakoBOYHOIO akTa neyu

RIEC

Avio Infrared Technologies

TEMNOBHU30OPEI CEPMHM

S
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PEMOHT, B TOM 4UCFie U TEXHONOrnYecKomn
neun. Bce BbIBOAbl, caoenaHHble npu 06-
crnefoBaHuUM nevn B ceHTsibpe, Gbinu noa-
TBepXAeHbl Bu3dyansHo (puc. 11) npwu co-
CTaBMneHUn 0TOPaKOBOYHbLIX aKTOB.

PaccmoTpeHHble crnyvyan He npeTeHay-
toT Ha 100 %-Hoe BbIiBNEHUE AedeKToB
Ha AaHHOM obGopyaoBaHMK, HO BCe Xe 3TO
elle OAMH LWar B CTOPOHY paHHero obHa-
pyXeHus fedekToB U CBOEBPEMEHHOro MX
yCTpaHeHUsi, CMNocoGCTBYHOLMX YyBenu4ye-
HUIO CpoKa akcnnyaTauum obopynoBaHus u
COOTBETCTBEHHO COKpaLLEHWI0 pacxodoB Ha
KanutanbHbI PEMOHT.m

HMN3 «AsepHedTbar»
FlocHedTekoMmnaHum AsepbanaxxaHa:
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. 116 ®oTo 13 0T6pakoBOYHOrO akTa neuu

TET, nnnmqnnm

Puc. 10a Bua 3anagHoit CTeHbl neyn

Puc. 106 Tepmorpamma neumn

Puc. 10B lNpodunb Tepmorpammel
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