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MAIN PROJECT DECISIONS CONCERNING THE GAS GENERATOR
STATION No. 7 IN THE INDUSTRIAL AMALGAMATION
“SLANTSEKHIM”

IIpombimiieHHass mepepaboTKa TOPIOYKMX CJIAHIEB METOAOM IIOJYKOKCOBa-
HUS B arperatax, Ha3blBaeMbIX ras3oreHepaTopamu, Haudasacsk B 1924 r.
JTanbl Pa3BUTHS TEXHUKHU U TEXHOJIOTHM ITOJYKOKCOBAHUS AETAJbHO OIIU-
caHbl B surepatype [1—4]. B 70-x rr. Ha IpeAIpPUATHUSAX IO mepepaboTke
claHIla HavajJoCh TEeXHUYECKOe IIEePeBOOpPYKeHue. Dbl paspaboTaH mpo-
necc «KuBuTep», OCHOBHEIM arperaToM KOTOPOTO SBJISETCA TrasoreHepa-
TOp IpomyckHoO# cmocobHocThI0 1000 T/cyr [5]. Arperar, co3ZaHHBII
HWWcnaunes, I10 «CrnaHumexum» u «JIeHrunpoHedTEXHUMOM», COOPYIKEH
B IO «CrnaHmexuM» M cAaH B 3KcIiyaTtauui B KoHie 1980 r. Ha Gaase
ragoreHepaTopa MmomHOocThi0 1000 T/cyT «JleHrumpoHedTeXUM» CIPOEK-
TupoBan paa II0 «Cnanuexum» rasoresHepaTtopHylo craHmuio I'TC-6,
cocrosamiyo u3 aAByX 1000-roHHBEIX rasoreHepaTopoB [6]. Ora craHIUs
SKCILIyaTHpyeTcsa ¢ Hadasa 1987 r. ;

TeXHOJIOrUs TEPMHYECKON IepepaboTKu MPUOAJITHUCKUX CJIAHIEB
MOJy4YyuJyia JajibHellllee Pa3BUTHE B IIPOEKTE HOBOM MOIIHON rasoreHepa-
TopHO# craHnuu I'T'C-7, MpoeKT KOTOpOil ToKe paspaboraH B «JleHrumpo-
'HedTexume». OCHOBOH I ero pa3pabOTKU CTAJM COBMECTHBIE HCCIEHO-
BaHusdA, npoBoguBmuecss HUMcnanues u I10 «Crnanmexum» B 1975—86 rr.
1 000011eHHBIE B TEXHOJIOTHYECKOM perjiaMeHTe Ha IIPOEKTHUPOBAHHUE.

HoBasi craHuus pasMmellaeTcss Ha OCBOOOJUBIIEHCS TEPPUTOPHUH B BOC-
TOYHON YaCTH NMPOMILIOIIAAKU 00beAuHeHUs. B KauecTBe OCHOBHOI'O arpe-
rara JIJIH‘ I‘I‘C 7 NIpUHAT rasoreHepaToOp NPUHIUIHUAJBHO HOBOW KOHCTPYK-
uuy, B KOTODOM IIpUMEHeHa pajHuajibHasd cXeMa paclpeflesleHHs TeIJo-
HOcuTessl. JTa cxema obecleuywBaeT IJIyOOKOe M3BJIeUYeHHEe OPraHUuYecKOu
MaccChl CJIAaHIA, BRICOKHN YPOBEHb YTHJIM3AaLUN (QU3UUYECKOrO TEeIia IIOJY-
KOKCa UM CHUJKEHUEe YIeJIbHOTO pacXofa BO3AyXa Ha IepepabdoTKy CJIaHIA.

Hcnonbp3oBaHUEe HOBOM KOHCTPYKIIMM rasoreHepaTopa, pas3paboTaHHOMH
cnenuanucramMmu HWWcnaunneB u II0 «CraHuexum» Ipu y4acTUH KOHCT-
PYKTOpPOB «JleHrunpoHedTexuma», MO3BOJISIET yBEJUUYUTH YAEJIbHBINA BBI-
XOJ, CMOJIBI ¥ COKPATHUTh BBIPAGOTKY HUBKOKAJOPUMNHOIO TPYAHOYTHJIU-
3MpPYyeMOro reHepaTOpPHOro rasa.

B orpeneHuu KOHAEHCAIIMHM MaKCHUMAaJIbHO WCIIOJIb3YyeTCH BO3AYIIHOE
oxJakJeHue. B KauecTBe OCHOBHOIO arperaTa IPUMEHEH BePTHUKAJIbHBIN
IJIaZKOTPYOHBIN anmapaT Bo3AyIIHOro oxyaskaenus (ABO), pasgesieHHBIR
II0 BBICOTE HA CEKIHU. B CEeKIUAX MIPOUCXOAUT ApoOHAA KOHAEHCAIUS
IIapoB CMOJBI U OXJa’kAeHue rasa. [lys pasmenieHuss XOJOAUJILHUKA Tpe-
OyeTcs HeGospIIAS IJIOIALb, & CAM XOJIOLUIBHUK MMO3BOJISET 3HAUYNTEIHHO
YIPOCTUTH TEXHOJOTMYECKYIO 'cXemMy. B cpaBHeHHMH ¢ TpaAMIMOHHBIMH
cxeMaMHu rasoreHepaTOPHBIX cTaHIu# B 1,5 pasa cokpamjaercs IpOTH-
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JKeHHOCTh KoMMyHuKanui. HKoHcTpyknus paspab6orana HWHWcaanues
C y4eToM CIeIHu(UKH! CJIAHIEBBIX IIPOLYKTOB.

Jlerkas cMoJia OTCTaHMBAETCHA OT BOABI B BBHICOKOA((EKTUBHBIX KaJIIO-
3UMHBIX OTCTOMHHKAX KOHCTpykKiuuu HWHcnaumes. Bea anmaparypa otze-
JIEHUSI KOHJEeHCALIMM DAaCIOJIOMKeHAa Ha OTKPBITOM BO3IYXe.

BricoKkMii ypOBEHb aBTOMATH3AallUM TEXHOJIOTHUYECKHX IIPOIleCCOB obec-
MmeyuBaeTcss IIPUMEHEHHeM pacIpeleleHHOH aBTOMaTH3UMPOBAHHOM CHCTe-
mbl (ACYTII), mocTpoeHHOII Ha 6as3e MHUKDPOIIPOIIECCOPHONM TEXHHUKH U
COBPEMEHHBIX CPEJCTB aBTOMATHU3AL[UM C IeHTpaJiu3aliueil KOHTPOJIA U
yIpaBJIEHUSI B €IUHOM IIyHKTe.

IIpu nmpoexTupoBanuu I'TC-7 cepresdHOoe BHUMaHUe OBIJIO yAEJIE€HO MEPO-
NPUATUAM II0 3alUTe OKpYKalouler cpenbl. IIpoeKTHBIE pelleHUus I03BO-
JISIIOT BIIEPBBIE B HCTOPHUU PAa3BUTUSA TEXHOJOTMUYECKUX IIPOIIECCOB IIepe-
pa6GoOTKHU CJIaHIIA OTKA3aThCA OT BBIOPOCOB BPEAHBIX I'a30B B aTmMochepy
IpH pO3Kure rasoreHepaTopoB. OxXpaHa BO3AYIIHOIO M BOJLHOI'O Oacceii-
Ha ¥ MOYB obecreynBaeTcd CO3LaHUEM CHCTEMBI I'MAPaBINYECKOIO TpPaHC-
IMOopTa KOKCO30JILHOTO OCTaTKa B3aMeH TPaJHIIMOHHOro c6poca Ha Teppu-
KOHBIL.

Tabauya 1. Topapuem G6anxanc I'TC-7
Table 1. Material balance for the GGS-7

Kr/T claHIa % (macc) TBIC. T/TOZ,

IHNocrymmao:
CiaHeln TeXHOJOTHMYECKUMA 1000,0 60,2 1900
Boagyx 357,0 21,5 678,3
Boja Ha oxJyaxJeHue TBEpPAOro OCTaTKa 303,0 18,3 575,7
UToro 1660,0 100,0 3154,0
IIonygeHo:
T'enepaTopHBI#i ras 493,0 29,7 936,7
Tsaxenas cmoina 68,7 4,1 130,7

B ToM umcie cyxas (60,0) (3,6) (114,0)
CpepHas cMoa 85,0 5,1 161,5

B Tom umcie cyxas (80,0) (4,8) (152,0)
Jlerkasi cmoJia 39,3 2,4 74,5

B Tom umcie cyxas (37,0) (2,2) (70,3)
ITogcMmonbHAsS Boxa 169,0 10,2 321,1
Dychl 4,0 2 0.2 7,6

B ToM umcie cyxas cmoJia (2,0) (0,1) (3,8)
KOKCO30JIbHEI OCTATOK 801 - 48,3 1521,9 .

B ToM umcne cyxoi (540) (32,6) (1026,1)
Hroro 1660,0 100,0 3154,0

ToBapusiii 6anmanc I'T'C-7 mpuBegeH B Ta6a. 1. B TaGia. 2 mpuBegeHbI
CPaBHUTEJIbHBIE TEXHUKO-dKOHOMUUYecKue 1mokaszarenu ITC-6, obGopyzmo-
BAHHOM JBYXIIAXTHHIM NIUJINHAPUYECKUM Tra30reHEPaATOPOM C IIoleped-
HBIM TIOTOKOM TeIljioHocuTesasa, u I'T'C-7.

Kak ciexgyer u3 mpuBefieHHBIX AaHHBIX, Aja I'T'C-7 xapakrepHbl GoJiee
BBICOKME TEXHUKO-dJKOHOMHYECKHE II0Ka3aTeJu — MEHbIIUHA Y eJIbHBIN
Pacxof 3JeKTPO9HEPTHH M OOOPOTHON BOABI. BOJIBIINII pacxoj BOLAHOTO
napa CBA3aH C IIPUMEHEHHEM JIJIiA MEePEeKadYKW CMOJIBI ITapOBBIX HACOCOB.
Bosbilie mpousBOAUTEILHOCTE TPYJA.

T'asorenepaTopHas cranuusa N 7 3aHumaer Tepputopuio 126 X 157 m
(TexHOJIOTMUECKAs CXeMa CTAHIWU IIpUBefeHa Ha DPUCYHKe). ABTOMAaTHU-
YyecKHe 3arpy:304Hble YCTPOMCTBA NOJAIOT CcJaHel] IMOPIUAMU B KaMepy
CYILIKHM ¥ IIOJIyKOKCcOBaHUA rasoresHepatopa I. ITonyxkokcoBaHHe cJiaHIA
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Tabauya 2. CpaBHETEIBHBIE TEXHAKO-3KOHOMHYecKue nokasaTenu I'TC-6 [6] u I'TC-7
Table 2. Comparative technical-and-economic indices for GGS-6 [6] and GGS-7

IToxasaTens I'TC-6 ITC-7
O6Bem mepepaGOTKU CIAHLA, MJH. T/TOZ 0,7 1,9
KonuuecTBO rasoreHepaTopos, IIT. 2 4
IIpousBosuTeILHOCTE ragdoreHepaTopa, T/CyT 1050 1500
Y nenpHBIM pacxof BO3ZyXa Ha IIpolecc, M°/T 370 295
Brixopn:
TOBapPHOM CMOJIBI, T/T CJIaHIA 17,0 175
reHepaTOPHOrO rasa, M°/T ciaHIA 470 380
KOKCO30JBbHOIO OCTaTKa, T/T ClaHIa 545 540
Y@enbpHasd MIOLIAAbL 3aCTPOMKHM, M”/T CIAaHIA B TOZ 0,0157 0,0105
Pacxopuele nmokasatenu (Ha 1 T cianna):
BOAAHOM Iap, Kr 7,14 13,16
9JIEKTPOSHEPT U, KBT:U 28,6 23,7
oboporHas BOZa, M° 4,3 0,7
YucaeHHOCTh IEepCOoHaJa, del. 40 41
IIpou3BOAUTEILHOCTE TPYAa, —mo- T CTAHNA 17,5 46,3
YeJ.-Toh

IPOTEKaeT B IIONEPEYHOM IIOTOKE TEIJIOHOCUTENIsI IIPH TeMIlepaType
600—650 °C.

TenjaoHOCHTE b M'OTOBUTCHA B ABYX IIMKJIOHHBIX TOIIKaX, I'Jle 4acCThb reHe-
PaTOPHOTO ra3a CyKUraeTcs, a 3aTeM pasbaBisercsa TeM ke razom zo 800 °C.

HecMoTpsa Ha CHUMKeHUe TeMIepaTypsl TemjaoHocutens no 180 °C mpu
ero ABUKEHHUHU C NMepudepun K IEeHTPaJbHOM Kamepe AJs cbopa Iaporaso-
BOH cMecH, CKOPOCTBL €r0 BO3pacTaeT (3a cYeT yMeHbIIEeHUS IJIOMIaLH cede-
Hus), 4To obecneunBaeT 3(pPEeKTUBHEIN TEIJIO0OMeH IO Bcel raybuHe ciosd,
PACIIOJIOMKEHHOT'O0 B KOJBIEBOM IIPOCTPAHCTBE.

Ilosy4eHHBIN B IIPOIECCEe TEPMUUYECKOI IIepepadoTKHU ClaHIla KOKCO30JIb-
HBI OCTATOK, OXJIAXKJEHHBIA B 30HE TEIJIOOOMEHa reHepaTOPHHEIM Ia3oM
10 ~300 °C, HempepBIBHO MOCTYIMAET B HAMOJHEHHOE BOZOH KOPBITO DKCT-
paKTopa, OTKyAa TOJKaTeJb cOpachklBaeT ero Ha TpPaHCIOPTep, W Jaljiee
HAIIPaBJISIETCA B CHUCTEMY THAPO30JIOYaIeHUd.

IIpoAYKTEI MOJIYKOKCOBAHKUA BMECTE C TEIJIOHOCHUTEJIEeM IOCTYMIalT B OT-
IejieHre KOHJEHCAIlUU.

IlaporaszoBas cMech IIOCJEeLOBATEILHO IIPOXOJUT WHEPIMOHHBIA KaIlje-
YJIOBHUTENbh 2 U BO3AYILIHBIE XOJOAUJIbHUKU-KOHIEHCATOPBl 3 u 4.

B MHEpPIMOHHOM KaIlJIeyJIOBUTeJe 2, KOTOPHIH OpollaeTcd LUPKYJIUPYIO-
Iel CMeChI0 TSMKEJIOM M JIETKOH CMOJIbI, U B BO3AYLIHOM XOJIOZUJIBbHHUKE-
KOHZeHcaTope 3 yJiaBJHBaeTCs OCHOBHAs Macca MeXaHWUYeCKHUX IIpuMecel
U KOHJEHCHPYETCS TsKeJias CMOJa.

B BepXHel CeKIMKM BO3AYIIHOTO XOJOJUJIbHUKA-KOHAEHCATOPAa KOHIEH-
CHPYETCs CPEeAHSS CMO0JIa, B ABYX HHI)KHHX — JIerKas CMoJa U IIOJCMOJIb-
Hasd Boja. IIpu 5TOM reHepaTOpHBIN ras oxjaxjaercsa mo 40 °C.

3aTeM rasofyBHad MalllMHA 5 Yepe3 BO3AYILIHBINA XOJIOAUJIBHHUK TOBap-
HOT'0 ras3a BBIZAET YacTh rasa 3a Ipefesbl CTaHIMH, Apyras 4acTh rasa
yepes3 BO3AYIIHBIA XOJOAUJIBHUK OOpaTHOrO rasa BO3BpallaeTcs B ras3o-
reHepaTop AJisi HUCIOJIb30BAHHSA B KAaUeCTBE TEIJIOHOCHUTEJIS.

Taskesasi cMoJIa U3 KAIJIEYJOBUTENS 2 M BOSAYIIHOIO XOJIOAUJIBHHUKA-
KOHZIeHCcaTopa 3 4epes IEHOracuTelb 8 CTeKaeT B OTCTOMHHUK I.

OcBeTJyieHHasl TsMKejJas CMOJia IIOJaeTcss Ha OpOIIeHWe, a 0ajaHCOBOE
KOJIMNYECTBO CMOJIBI OTKAYWBAETCS 3a IPEAesIbl CTAHI[MH.

OrcToABIIMECS MeXaHHUYeCKHWe mpuMecu — Gycol (morox XIII) aBTo-
caMocBaJlaMH BEIBO3AT HA YCTAHOBKY IlepepaboTKu (yCOB.

CpenHsas cMoJia U3 BEePXHEH CEKIWH BO3LYIIHOTO XOJOAUJIbHHKA-KOH-
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IlpunnunuanbHad TexHosorudyeckasa cxema FIC-7. ¥Yauei: 1 — raso-
reHepaTop, 2 — WHEePLUHOHHBIN KalJeyJIOBUTENb, 3 U 4 — BO3/YyIIHBLIA
XOJMOAUIBHUK-KOHLEHCATOP, 5§ — rasoAyBKa, 6 — BO3AYyXOAyBKa, 7 —
KalJIeOTOOMHUK, 8 — IMeHOracuTesib, 9 — OTCTOMHUK THAMXKeJIOH CMOJIbI,
10 — eMKOCTH OCBETJIEHHOM THMeJOod CMOJbl, 11 — eMKOCTh CpejHei
CcMOJIBl, 12 — OTCTOMHHK CMOJOBOASHON cMecH, I3 — eMKOCTH JIETKOM
¢MOJIBI, 14 — eMKOCTh IOJACMOJBLHOM BOABI, 15 — eMKOCTh KOHAeHCATa
rasa, 16 — oTcTOHHUK Jerkoi cMmousl. Iloroku: I — cianen, II — mapo-
rasosas cmech, IIT — ToBapH®EIi ras, IV — o0paTHbI# ras, V — TEeXHO-
JIOTHYECKH# Bo3nyX, VI — ocBersneHHas Tsokenasi cmona, VII —
ToBapHas TaAMeNas cmoiua, VIII — cpegHss cmona, IX — Jerkas
cMoJia, X — CMeChb TSJKEeJOM M JIErKou cmoJipl, XI — mopcmMoinbHasA
Boma, XII — komgeHcat rasa, XI1II — ¢ycei, XIV — GuoouuiienHas
BoZa, XV — KOKCOB30JIBHBIA OCTaTOK

Flow sheet of GGS-7. Units: 1 — gas generator, 2 — inertial drops
collector, 3, 4 — air cooler/condenser, 5 — gas blower, 6 — air
blower, 7 — drops baffle, 8 — anti-foamer, 9 — heavy tar sump,
10 — tank for heavy tar, 11 — tank for middle tar, 12 —
tar/water mixture sump, 13 — tank for light tar, 74 — tank for
tar water, 15 — gas condensate tank, 16 — light tar sump. Effluents:.
I — shale, II — vapor-gas mixture, III — product gas, IV — off
gas, V — process air, VI — clarified heavy tar, VII — product
heavy tar, VIII — middle tar, IX — light tar, X — heavy and
light tars mixture, XI — tar water, XII — gas condensate, XIII —

non-utilized residues, XIV — biologically treated water, XV coke—
ash residue

X

VII
IX

JeHcaTopa CTeKaeT B eMKOCTh 11, jaJjiee ee OTKAYWBAIOT AJIsI IMOCHENYIOIIEH .
nepepaboTKH.

V3 HUMKHHX CEeKIMi BO3AYIIHOTO XOJOAUJIBHUKA-KOHAEHCATOPA CMOJIO-
BOASAHAA CMeCh CTEKaeT B JKaJII03UWHBIA oTcTouHUK [2. OrcrosABmIasics
Jerkasi cMoJia HaIlpaBjfdeTcs Ha JaJibHeHuyio mnepepaboTKy, MOJCMOIb-
Hasi Boja — Ha obecdeHOJIUBaHHE.

IIpeaycmorpeHa BOBMOIKHOCTD IOJAaBaTh MOJCMOJBHYIO BOAY Ha BIIprCK
B KaAIJeyJIOBUTENb 2 IJIsA CHHIKEHUSA TeMIIepaTyphl, HA MPOMBIBKY X0JIO-
AUJIBbHUKOB-KOHIEHCATOPOB 3 u 4 or comeit u B oxnam,ualonmn 3MEeBUK
rnmeHoracurensa 8.
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CrpoutennctBo I'T'C-7 B IIO «CrnaHuexXxuM» OCYIIeCTBJISAIOCH CHIAMH
KoxTia-flpBeckoro CTpouTeJbHOTO TpecTa. K MOMEHTYy HaNUCaHUSA 3TOH
cratbu (mexabps 1990 r.) us oO0ILed CTOMMOCTH CTPOMUTENbCTBA CTAHIUH
OBLJI0 OCBOEHO 0K0J0 35 9% . OmHOBpeMeHHO ¢ coopy:xeHuem camou I'T'C-7
CTPOATCH U Jpyrue O06BEKTHl IIyCKOBOTO KOMILIEKCA, CPeAu KOTOPBIX OCO-
0oe MecTO 3aHMMAIOT NPUPOLOOXPAHHBEIE: CHCTeMa T'HAPO30JOYyAaJIeHud,
HOBasl YyCTAaHOBKA OYUCTKH ras3oreHepaTOPHOro rasa, KoTelbHad Ha Oej-
HOM rase W Ip.

SUMMARY

Since the 70s there has been technical revamping of semi-coking units of the
shale processing enterprises in the USSR. “Kiviter” process has been deve-
loped, the base of which is a gas generator with its throughput capacity of
1000 tonnes/stream day. The unit designed by Shale Research Institute,
Industrial Amalgamation “Slantsekhim” was set up in the Industrial Amal-
gamation “Slantsekhim” and was commissioned by 1980.

Based upon the 1000 tonnes/stream day capacity gas generator, “Lengipro-
neftekhim” has designed a gas generator station No. 6 (GGS-6) including
2. 1000 tonnes gas generators, for Industrial Amalgamation “Slantsekhim?”.
The station has been on stream since the beginning of 1987.

Further advances in Baltic shales thermic processing technology development
were implemented in the project of a new GGS-7. The project was worked out
by “Lengiproneftekhim”. The joint research carried out by Shale Research
Institute and Industrial Amalgamation “Slantsekhim” laid out foundatlons
for the project development.

A gas generator, having a new concept design with the radial distribution
of the heat carrier, was accepted as the main unit for the GGS-7 gas generator
station.

Using the new gas generator design allows to increase tar specific output,
to reduce low calorific, hard to utilize generator gas production.

A high level of the process automation is provided via Distributive Automa-
tion System (DAS) developed on microprocessor facilities basis.

In the gas generator No. 7 designing a paramount concern was focussed on
environment protection measures. The project decisions permit to give up toxic
gases discharging in the atmosphere for the first time in the history of shale
processing when kindling the gas generators. Air, water, and ground protection
is provided by means of setting up hydraulic transport of coke-ash residue in
place of traditional discharging method on the terricones.

Below there are given technical and economic data of the GGS-6 gas genera-
tor station equipped with 2 trunk cylindric gas generators with the transversal
flow of the heat carrier and the data observed for the GGS-7 gas generator
station.

Consumption data (in terms of one tonne of shale):

Utilities GGS-6 GGS-7
Steam, kg 7.14 13.6
Power, kWt/hr : 28.6 23.7
Recirculating water, m’ : 4.3 0.7
Personnel, men 40 41

Labor productivity,
thousands of tonnes of shale
men per year

17.5 46.3

The figure gives the GGS-7 principle (concept) flow diagram. Shale is fed
into the drying and semi-coking chamber of the gds generator 1. Shale semi-
coking is carried out in the heat carrier transversal flow at temperatures
600—650 °C.

The heat carrier is prepared in two cyclon furnaces by burmng a part of the
generator gas followed with its diluting by the same gas up to 800 %G ¢



179 I poexrtnvie pewenusn I'T'C-7 I10 «Cranyexum»: M I'. Pydun u dp.
Project decisions for GGS-7 at “Slantsekhim”: M. Rudin et al.

The coke and ash residue produced in the shale thermic processing is con-
stantly supplied on the extractor pan from which it is discharged on the con-
veyer and later on is driven to the hydro-ash removal system. The semi-coking
process products are supplied to the condensation section together with the
heat carrier.

At the same time with the GGS-7 gas generator station installation other
facilities are being set up, among which of paramount importance are nature
protection ones-hydro-ash removal system, up-to-date generator gas treatment
unit, boilers operating with lean gas.
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