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Monografiyada genis miqyash todqiqat islori aparilmis vo miioyyon olunmusdur ki,
karbohidrogen yataglarinin islonma prosesinds onlarin tobii potensial hasialt imkanlarindan somarali
istifado edilmasino negativ tosir edon on baglica amillordon biri miixtalif lay sularmin hasilat
quyularina daxil olmasidir. Bununla olagodar olaraq bir sira ciddi problemlor yaranir (texnoloji,
igtisadi, ekoloji vo s. sociyysli), naticods yataqglarin islonmasinin texniki-igtisadi gostoricilorinin
saviyyasi layiha gostaricilarinag nishaton xeyli doaracads pislosir.

Osards karbohidrogen yataqlarinin iglonmosi prosesindo miisahido olunan lay sularmin tosnifati
aparilmis, hasilat quyularina onlarin daxil olma sobablori arasdirilmis vo hamin sularin tarkibindoki
duzlar, makro-va mikrokompanentlor va digar qiymatli maddalor barasinds molumatlar toplanaraq sorh
olunmusdur.

Miioyyon olunmusdur ki, karbohidrogen yataqlarinin iglonmasinin somorasini lazimi doracads
yiiksoltmak yalniz o hallarda miimkiin ola bilor ki, sulasmis hasilat quyularinda lay sulari ugurla tocrid
olunsun. Bu amaliyyatlarin somorasinin tominati isa har bir quyunun istismar soraitino uygun tocrid
materiali vo isulunun segilmoasindan, eloco do tocrid texnologiyasina diizgiin amal olunmasindan
asthidir. Gostorilonlori toamin etmok mogsadi ilo monografiya miolliflorinin vo diger miitoxassislorin
aidiyyati tizro ixtira soviyyali yeni elmi-texniki islorindon istifado olunmasina aid tovsiyyalor
verilmisdir.

Monogqrafiya.... sohifadon ibaratdir, 85 adobiyyatdan istifado olunmus, 45 cadval vo 54 sokil
verilmisdir.
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MUQODDIMS

Karbohidrogen istehsal edon har hansi bir 6lkonin neft vo qaz hasilati soviyyasi-
nin yiiksaldilmasinda islonmaya daxil edilon yeni yataglarin say1 vo hasilat giicii asas rol
oynayir. Bununla yanasi, bu isdo islonmodos olan yataqlarin potensial hasilat imkanlarin-
dan samarali faydalanmagin da ¢ox bdyiik shamiyyati vardir. Uzun miiddat arzinds is-
tismar olunan neftqaz vo qazkondensat yatqlarinda giindslik hasilatin todricon asagi
diismoasi tobii haldir. Lakin bu sahado aparilan todqiqatlar gostorir ki, belo yataglarda
giindalik hasilatin uzun miiddot yiiksok Soviyyads saxlanilmasi vo ya diismo tempinin
longidilmosi miimkiindiir (miivafiq elmi-texniki, texnoloji vo geoloji todbirlorin
hazirlanmas1 vo vaxtinda hoyata kegirilmasi vasitoasilo).

Karbohidrogen yataglarinin islonmo prosesindo onlarin tabii  potensial
imkanlarindan somarali istifado edilmasino neqativ tosir edon osas amillordon biri,
bolka do birincisi miixtalif lay sularmin hasilat quyularma daxil olmasi vo onlarin
giindoalik karbohidrogen hasilatinin shamiyyatli doracods asagi diismasidir.

XIX osrin  axirlarindan  basglayaraq  A.A.Potlisin, D.B.Qolubyatnikov,
M.B.Abramovig, B.J.Sultanov, S.F.Mehdiyev, A.R.Axundov va digar gérkoamli alimlor
lay sularmin kimyavi torkib va fiziki xassolorinin 6yranilmasi, onlarin hasilat quyularina
daxil olma sabablarinin agkar edilmasi sahasinds apardiglart ohatali elmitadqiqat islori
naticasinds  karbohidrogen yataglarmin iglonma  proseslorinin - somoraliliyinin
yiiksalmasino xidmot edan yeni bir elm sahosi yaradilmigdir. Son illor F.M.Haciyevin
rohbarliyi  ilo “Neftqazelmitodqgigatlayiha™ institutunda Abseron yarimadasindaki
karbohidrogen yataglarmin lay sularinin  torkibindoki  kimyavi  makro-va
mikroelementlorin novleri, migdar1, dayari vo homginin onlardan xalq toSarriifatinin
miixtalif sahalorinds istifads oluna bilmo imkanlara aid aparilan tadgigatlar bu elmi
istigamati oshamiyyatli doracads zonginlosdirmisdir.

Miisyyan olunmusdur ki, Abseron yarimadasindaki karbohidrogen yataqlarimin
lay sularmin torkibi ¢oxlu migdarda kimyavi elementlor va iizvi maddalarlo zangindir.
Belo ki, bu sularda D.Mendeleyevin kimyavi elementlor cadvalindaki 107 elementdan
32-si  va bundan oslave 12 doyarli tizvi vo biogen maddslor askar edilmisdir. Homin

Kimyavi maddalarin isa potensiali vo dayari ¢ox boyiikdiir. Hesablamalar gostarir Ki,
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son illords lay sulari vasitasilo ¢ixarilmis bu kimyoavi maddoalorin doyori, bu miiddot
arzinds hasil edilmis neftin doyarinin 50%-o barabardir. Belo bir maddi sorvetin yaxin
golocakda biitiinliiklo xalqumizin istifadasine verilmasi giiniin aktual problemidir. Bu
problemi hall etmoaklo, hom lay sularinin torkibindoki xalq tesorriifati ohamiyyatli
giymatli  kimyavi komponentlor istifadoys verilor, ham do rentabelli olmamasi
sabobindan konservasiya olunmus bazi neft yataqlarmi yenidon islonmoayas calb etmok
miimkiin olar.

Hasilat quyularinin istismar prosesindo lay sular1 mixtolif yollarla onlarin
icorisino niifuz edorok mohsulun sulagsmasina, giindoslik karbohidrogen hasilatinin
azalmasina vo yataqlarin iglonmasinin texniki-igtisadi  gostaricilarinin  layiha
gostaricilorina nisbaton asagi diismasine sobab olur. Belo bir arzuolunmaz vaziyyatin
yaranmasinin garsisini almaq magsadilo ¢oxlu sayda tocrid edici materiallar yaradilmus,
onlarin tatbiq texnologiyalar1 vo tocridetmo iisullart islonmisdir. Lakin tosssiiflo geyd
etmok lazimdir ki, miivafiq elmi-texniki odabiyyatin porakonds sokildo olmasi
istehsalatda ¢alisan miihondislorin vo eloco do elmitodqigat institutlarinda foaliyyot
gostoran elmi isgilorin bu monbalordon laziminca yararlanmasinda miiayyan ¢atinliklor
torodir. Bu gostorilonlori nozoro alaraq, miislliflor “Karbohidrogen yataqlarinin lay
sular1 va igloanmasinin texniki- iqtisadi gostaricilori” adli hazirki monoqrafiyani1 yazmagi
laziml1 hesab etmislor.

Monoqrafiya hazirlanarkon karbohidrogen yataqlarinin islonmosi prosesinda
laylarinin tacridi ilo alagadar mévcud olan bazi mithiim problemlarin hallina xiisusi
digget yetirilmig, onlart doguran sobablor arasdirilaraq meydana ¢ixarilmis vo bu
sobablorin aradan galdirilmasi iiglin miialliflorin vo basqa miitoxassislorin aidiyyati tizro
ixtira saviyyali yeni elmi- texniki islalorindan istifads olunmasi tévsiya olunmusdur.

Faktiki modon materiallarinin todqigi noticesindo miioyyon olunmusdur ki,
karbohidrogen yataqlarinin hasilat quyularindan lay sularinin tocrid olunmasi islarinin
Somarasi ¢ox asagidir (somaralilik amsali 22+50% arasinda doyisir) vo oksor hallarda
todbirdon sonraki istismar dovriinds qisa vaxt arzinds quyulara daxil olan lay sularinin
miqdart ovvalki saviyyado borpa olunur. Bunun oasas sobabi — istifado olunan tocrid

materiallarinin va tocrid texnologiyalarinini garaito uygun segilmamasi va ya qiisurlu
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olmas ilo izah olunur. Tacrid islorinin somorasini yiiksoltmok tictin gostorilon amillorin
asagidaki toloblora cavab vermasi zoruri hesab edilir:

Tocrid materiallart maye halinda olub yiiksok tozyiq altinda layin mikrokanallari
vasitosilo onun daxilina niifuz etmoli vo yalniz layin sulagmis hissosindo barkimaklo
sularin selektiv tocridi tomin olunmalidir.

Tacrid texnologiyalart nazards tutulan hocmds tocrid materialinin yiiksak tozyiq
altinda (buraxila bilon hoddo) laya basilmasini tomin etmoli, materialin artigi
yuyularkon laydan quyuya olan miimkiin aximin qarsisini almali vo onun barkimo
prosesi miiddstindo quyunun tozyiq altinda siikunot halinda saxlanmasina imkan
vermalidir.

Monoqrafiya miialliflori torafindon bu toloblora cavab veran ixtira saviyyali bir
sira tocrid materiallart vo onlarin totbig texnologiylar islonilmis vo ugurla sinagdan
kecirilmisdir (neft asasli aktivlosdirilmis sement suspenziyalari, xlorid tursusunun sulu
mohlulunda hazirlanan sement suspenziyalart va S.). Nozora almaq lazimdir ki, biitiin
hallarda hasilat quyularinda lay sularinin ugurlu tocridino yalniz istismar soraitine
uygun tocrid texnologiyasinin tatbiqi vasitesilo nail olmaqg olar. Anomal lay tozyiqi
soraitinda iso, yani lay tozyiqginin hidrostatik tozyiqdon algcaq vo ya yiiksok oldugu
hallarda lay sularmin ugurla tocrid olunmasi xiisusi texnologiyalarin totbigi ilo
reallasdirila bilor.

Monografiyanin motnindo karbohidrogen yataqlarinin lay sularinin ugurlu
tocridini tomin edon osas tocrid isullart va tocrid texnologiyalart haqqinda otrafli
molumatlar vo sarhlor verilmisdir. Miialliflor imid edir ki, monografiya neftqgaz¢ixarma
sonayesinds ¢alisan miitoxassislor, eloco do miivafiq ali tohsil tolobalari tigiin faydali

olacaqdir.



| BOLMO
KARBOHIDROGEN YATAQLARININ LAY SULARI

Neftgaz vo qazkondensat yataglarinin islonmo tocriibasindo miioyyon olunmusdur
Ki, yer tokinin ¢okiintii siixurlarinda neftqaz vo qazkondensat yataqlarinin yaranma
prosesinds mohsuldar laylarda neft, gaz vo gazkondensatin toplanmasi ilo yanasi, hom
do yataglarda su toplanmis saholor do yaranir. Bu su toplantilarina neftqaz vo
qazkondensat yataglarinin lay sular1 ad1 verilmisdir.

Hasilat quyulariin istismari prosesindo miioyyon soraitds vo miixtalif yollarla lay
sulart quyulara daxil olaraq onlarin normal istismar rejiminin pozulmasina sabob olur.
Bununla olagadar olaraq quyularin mohsulunun sulasmasi va karbohidrogenlor tizro
giindolik hasilatinin azalmasi miisahido olunur. Onlarin ovvalki giindalik hasilatinin va
istismar rejiminin barpasi iiglin lay sularmin daxil olmasinin qarsisinin alinmasina
yonalmis todbirlorin hazirlanmasi vo hoyata kegirilmoasi zoruridir. Yalniz bu vasita ilo,
quyularin potensial hasilat imkanlarindan somarali istifado etmoklo karbohidrogen
yataglarinin islonmasinin texniki-igtisadi gostoricilorini yiiksaltmok miimkiindiir. Belo
todbirlorin ugurla hoyata kegirilmosi {igiin yataglarda movcud olan lay sularinin hom
yerlosma dorinliyi, ham do onlarin kimyovi torkibi vo xarakteri osasli suratdo

oyranilmalidir.

1.1. Karbohidrogen yataqlarinin lay sularinin tasnifati

Azorbaycan Respublikasinin neft vo qaz yataglarindan miisahido olunan lay
sularinin tadqiq olunmasina XIX asrin axirlarindan baslanilmis vo bu sahada gorkomli
alimlor foaliyyot géstormislor. A.A. Potilisin, K.B. Xar¢ikov, H.J. Andrusov, D.B.
Qolubyatnikov, M.B. Abramovi¢, B.I. Sultanov, B.A. Sulin, S.F. Mehdiyev, M.S.
Agalarov, T.M. Suxaryev, A.R. Axundov va digarlorinin karbohidrogen yataqlarinda
lay sularinin amala galmasi va onlarin doyisilma ganunlarina hasr olunmus zangin elmi
asarlari ¢ox yiiksok dayarlondirilir [2, 3, 5-7, 9, 17, 22 va s.].

Abseron neft yataqlarinin lay sularmin kimyovi analizi ilk dofo 1874-cii ildo
B.Eyxler torofindon hoyata kegirilorok sorh olunmusdur. 1875-ci ildo todqigat¢1 Xent
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torafindon miioyyon olunmusdur ki, neft yataglarinin lay sularin torkibindoki Na va Cl

rNa

ionlarmin nisboati vahiddon kigikdir [r—CI <1j , bu da boazi lay sularinin torkibinds

CaCl; olmasi ilo olagodardir. Bu iso miiasir doniz sularindan forqli olaraq kegmis doniz-
lorin sularinda kalsium-xlor duzunun olmasina dolalst edir.

Karbohidrogen yataqglarinin islonmo prosesinds karbohidrogenli laya nisbaton su-
lu laylarin miixtolif voziyyatdo yerlosmasi miisahido olunur (bax sokil 1.1). Bu
baximdan lay sularini belo tosnifatlasdirilar: yuxari sular, kontur sulari, daban sulari,

araliq sular, tektonik sular vo qarisiq sular.
Yuxart sular. Yuxari sular mohsul-

é dar laydan yuxarida yerloson laylara aid

olub, kanar su hesab olunur. Istismar pro-
sesinda bu sularin hasilat quyularina daxil
olmasi vo onlarin mohsulunu sulasdirmaq
ehtimali boylikdiir. Yuxari sularin hasilat

quyularina daxil olmasi1 osason istismar

komori arxasindaki sement hoalgasinin

Sokil 1.1. Karbohidrogen yataqlarinda lay sularinin
miimkiin vaziyyati:
1 — hasilat quyusu; 2 — yuxari lay suyu; 3 — mahsuldar
lay; 4 — kontur suyu; 5 — agagi su.

keyfiyyatsiz olmas1 va ya istismar komo-

rinin zodoalonmasi sobabindon bas verir.

Asagr sular. Asagi sular mohsuldar laylardan asagida yerlason laylara moxsus
olub, konar su hesab olunur. Istismar prosesinds bu sularin da quyuya daxil olmasi eh-
timali boyiikdiir. Asagi sularin quyuya daxil olmasi1 asagidaki hallarda miimkiindiir:
karbohidrogen quyularinin insaasi prosesinda istismar komari arxasindaki laylarin bir-
birindan kifayat godor etibarli tacrid olunmamasi va ya yuxart horizontlara qaytarilmasi
zamani istismar kamori daxilinds yaradilmis sement korpiisiiniin keyfiyyatsiz olmasi.

Kontur va ya ganad sular:. Yeralt1 antiklinal qrisiqlarda neftli-sulu laylar ¢ zo-
naya boliiniir (sokil 1.1): yuxar1 zona — neftli, orta zona — neftli-sulu, on asagi1 zona iso —
sulu hissadan ibarat olur.

Layin sulu hissasinds yerlogon sular kontur va ya ganad sular adlanir. Neft vo su

zonalarmin sarhadina neftlilik konturu deyilir.
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Neft yataqlariin iglonmo prosesinds kontur sularinin rolu olduqgca boyiikdiir. Be-
I ki, islonmo prosesindo mohsuldar laylarda kontur sular1 lay daxilindo nefti daima yu-
xartya dogru sixisdirir vo quyularin yiiksok hasilatla istismar olunmasini tomin edir. Bu
halda neftlilik konturu todricon yuxartya horokst edorok layin yekun neftvermo omsali-
nin yiiksalmasinds miihiim rol oynayair.

Daban sulari. Kontur sularindan forqli olaraq daban sular1 biitiin lay boyunca
neftli hissonin asagisinda yerlogir. Bozi hallarda daban sular1 neftli hissadon kicik qa-
linliga malik gilli tabagalor vasitssilo ayrilmis halda da yerloss bilir. Quyularin istismar
prosesinda bela gilli tobagolor layin neftli hissasi ilo sulu hissasi arasinda etibarli tacrid
yarada bilmadiyindon dagilmaya moruz qalir vo daban sularinin tesir xarakteri Oziinii
gostarir. Daban sularinin tasir xarakteri beladir: quyunun istismar prosesinds da-ban
sular1 quyuatrafi zonada konus soklinds galxaraq onun igarisine daxil olur va mah-sulun
yiiksok daracads sulagmasina sobob olur. Lay daxilinds suyun nefts nisbaton daha aktiv
horakot etmok gabiliyyatino malik olmasi sobabindan bazi hallarda hasilat quyulari az
vaxt arzinds tamamilo sulasir vo foaliyystdon galirlar.

Tektonik sular. Malumdur ki, yeralti tektonik proseslar naticasinds yer tokindo
bozi laylarin qalxma vo ya enmo hallar1 bas verir. Belo hallarda galxma vo enmo miiste-
visinds avvallor miixtalif darinliklords yerlosmis olan laylarin goriismasi Vo ya alagalon-
mosi miimkiin olur. ©gar bu vasits ilo mohsuldar lay sulu layla slagalonarss va sulagma-
ya moruz galarsa, bu ciir sulasma tektonik sulagma, su iso tektonik su adlanir.

Qarisiq sular. Ogar hasilat quyularinin mohsulunun tarkibinds iki va daha ¢ox la-
yin sular1 miisahids olunarsa, belo sulara garisiq sular deyilir. Qarisiq sularin torkibinda
istirak edon sularin hansi laylara maxsus olmasini homin sularin torkibini kimyavi analiz

etmok vasitasilo miisyyanlosdirmok miimkiindiir.

1.2. Karbohidrogen yataqlarinin islonmasinda lay sularinin rolu
Karbohidrogen yataglarinin islonmo prosesina bazi lay sular1 miisbat, bazisi isa

monfi tosir edirlor.
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Kontur vo daban sular1 karbohidrogen yataglarinin islonma prosesine miisbot tosir

etmok imkanina malikdirlor. Bu sular moesamoli miihitdo neftin sixisdirilaraq quyulara
daxil olmasinda va onlarin yiiksok hasilatla istismar olunmasinda miihiim rol oynayirlar.

Digor lay sularminin yataqlarin iglonma prosesinoe va eloco do, hasilat quyulari-
nin istismar gostaricilorine manfi tasiri vardir. Ona goro do istismar prosesinds hamin

sularin quyulara daxil olmasinin qarsisinin alinmasi ti¢iin miivafiq tadbirlor islonib ho-

yata kecirilmolidir.

1.3. Lay sularimmn fiziki xassalarinin va kimyavi tarkibinin
oyranilmasi iisullar

Lay sularmin dyranilmasina onlarin fiziki parametrlorinin va kimyavi torkibinin
toyin edilmasi daxildir.

Lay sularimin fiziki xassalori

Lay sularinin fiziki xassolorine asagidakilar daxil edilir: sixliq, duzluluq, elek-
trikkegirmoa gabiliyyati, temperatur, 6zliiliik vo Sathi garilma.

Lay sularmmin sixigi. Lay sularinin yranilmasinds onlarin sixliginin tayin edil-
mosi mithiim rol oynayir. Karbohidrogen yataqlarinda hor bir layin 6ziinomoxsus sixliga
malik suyu olur. Homin sularin sixligi onlarm torkibinds hall olmus duzlarin
miqdarindan asili olaraq doyisir vo Bome skalasi {izro toyin edilir. Miixtolif laylarin
sularini bir-birindan farglondirarkon birinci ndvbads onlarin sixliginit miiqayisa edirlor.

Distillo edilmis sudan agir olan karbohidrogen yatagi sularinin Bome

daracalarinin sixliga ¢evrilmosi asagidak diisturdan istifads etmoklo miimkiindiir:

o 145 1
15.8C 145 — Be° ( . )
Miivafiq mesablamalar ii¢iin codval 1.1 tortib edilmisdir.

Cadval 1.1
Be® | p,g/sm° | Be® | p,g/sm’ Be™® p,g/sm®> | Be® | p,q/sm’ Be® | p,g/sm’
1 1.0070 6 1.0410 11 1.0820 16 1.1249 21 1.1693
2 1.0139 7 1.0507 12 1.0902 17 1.1324 22 1.1788
3 1.0211 8 1.0590 13 1.0984 18 1.1417 23 1.1885
4 1.0283 9 1.0661 14 1.1069 19 1.1507 24 1.1983
5 1.0357 10 1.0740 15 1.1153 20 1.1600 25 1.2083




Sokil 1.2. Bome ariometri
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Lay sularmmin duzlulugu. Lay sularinin duzlulugu de-
dikds, 100 q duzlu suyun torkibinds hoall olmus duzlarin
qramlarla ¢okisi nozordo tutulur. Sularin duzlulugu {tizarindo
Bome skalasi olan ariometrlo miiayyan olunur. Homin skalada
“0” ragomi kimyavi tomiz suyun (distillo olunmus) 15.5°C-daKi
sixligina uygundur. Skala tizorindoki hor bir bolgii 1%-1i x6rok
duzu (NaCl) mohlulundaki duzun (15.5°C temperaturda)
miqdarma (gq/sm®) berabordir. Bu moqgsadlo xiisusi codvallor
tortib olunmusdur (cadval 1.2.) [22].

Suyun temperaturu 15.5°C-don yuxari vo ya asagi
oldugda lay suyunun haqiqi duzlulugunu toyin etmok {igiin

ariometrin gostaricisindoki temperatur omsalin1 nazora almag

Codval 1.2
Suyun duzluluguna gors ariometrin Suyun duzluluguna gors ariometrin
¥ gostorising diizolis ¥ gostoriging diizolis
c E c B
== > £
w g’_ 8°Be-a godor 8°Be-don yuxari w 2 8°Be-a goador 8°Be-don yuxari
§ 5
10 0.15 0.15 26 0.37 0.46
11 0.12 0.12 27 0.41 0.51
12 0.09 0.09 28 0.44 0.56
13 0.06 0.06 29 0.48 0.61
14 0.03 0.03 30 0.51 0.66
15 0.00 0.00 31 0.55 0.71
16 0.03 0.04 32 0.59 0.76
17 0.05 0.08 33 0.63 0.81
18 0.08 0.13 34 0.68 0.86
19 0.11 0.17 35 0.73 0.91
20 0.15 0.22 36 0.78 0.96
21 0.18 0.26 37 0.84 1.01
22 0.22 0.31 38 0.90 1.06
23 0.25 0.35 39 0.96 1.11
24 0.29 0.38 40 1.02 1.16
25 0.33 0.42 — — —
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Lay sularimin elektrik kegirma gabiliyyati. Malumdur ki, kimyavi tomiz su elek-

trik coroyani keg¢irmoyon miihiitdiir. Lakin, lay sulan elektrikkegirma gabiliyyatino ma-
likdirlar ki, bu da hamin sularin daxilindo miixtalif yiiklii ionlarin olmasi ilo slagodardir.
Lay sularinin duzlulugu artdigca onlarin elektrikke¢irmo qabiliyyati do yiiksalir. Lay
sularinin bu qabiliyyatindon neftqaz¢ixarma sonayesinds genis miqyasda istifado olu-
nur. Masoalon, karotaj diaqramlarinda neftli vo sulu obyektlorin darinliyinin miioyyan
olunmasinda, rezistivimetr vasitosilo quyuya daxil olan lay sularinin yerinin toyin edil-
masinda va s.

Karbohidrogen yataqlarinin sulu laylarindaki sular adston ¢ox minerallagsmis olur-
lar. Buna gora do sulu laylar PS ayrisinds ki¢ik miigavimatlo ifads olunurlar.

Lay sularmmin temperaturu. Laylarin temperaturunu tayin edarkan geotermik pilla
va geotermik gradient terminloarindan istifads olunur.

Geotermik pillo — quyu daxilinda darinliys getdikca temperaturun Selsi ils bir do-
raco artmasina miivafiq metrlorin sayidir.

Geotermik gradient — quyu daxilinds darinliys getdikca har 100m-da temperatu-
run na gadar doyismasidir.

Karbohidrogen yataqlarinin daxilinds lay suyunun temperaturu laym geotermik
gradientino uygun olaraq gotiiriliir. Bunu nazars alarag lay daxilindsa yerlason suyun

temperaturunu asagldaki diistur vasitasilo hesablamaq miimkiindiir:
H
T=a+ M (1.2)

burada T — lay suyunun temperaturu, C°;
a — yer ilizarindo otraf miihitin orta illik temperaturu;
H — layin yatim dorinliyi, m;
k — geotermik gradient, m/C°.
Laylarin temperaturu ilk dofo 1880-c1 ildo Bakida (Sabunguda) 100+200m doarin-
likdo 6l¢iilmiisdiir. Daha sonralar S.F. Mehdiyev ilk dafo Balaxani-Sabungu-Ramana
neft yataglarinda genis miqyashi todqiqat islori apararag geotermik pillani

miioyyanlosdirmisdir.
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Bu todgiqatlar naticosindo miioyyan olunmusdur ki, Abseron rayonunun dorin

olmayan neft yataglarinda geotermik pillo 21-37m arasinda doyisir [49, 50].

Cadval 1.3-do miixtalif 6lkalorin bazi neft yataqlarinda miioyyon edilmis geoter-

mik pillalor hagqinda molumatlar verilmisdir [6, 22].

Codval 1.3
OlKonin ad1 Neft yataqg: Geotermik pilla

Bibi-heybat 24.8

Suraxani 24.3

Balaxani-Sabuncu-
Ramana 21.35
Azaorbaycan Respublikasi Qala 250
Lokbatan-Buta-Qusxana

37.0

Ukrayna Respublikast Borislav 39.7
Novo-Qrozniy 7-11
Rusiya Federasiyasi Masuq dag1 14-20
Krivoy Roq 112.5

Quyu daxilinds temperaturu 6l¢mok tigiin civo termometrlorindan va elektroter-

mometrlordan istifado edilir.

Darin yataqlardaki laylarda temperatur daha yiiksok hodds ¢ata bilir. Bu isa quyu-

larda aparilan texnoloji proseslarin yerina yetirilmasinda, lay sularinin tacrid olunmasin-

da olavo problemlor yaradir. ©yani olmaq ticlin cadval 1.4-do Azorbaycan Respub-

likasinin bazi geoloji strukturlarinda mévcud olan temperaturlar hagqinda moalumat veri-

lir [43].
Codval 1.4
Temperatur, C°/geotermik pillo, C°/100m
Geoloji struktur Dorinlik, m
2000 3000 4000 5000 6000 7000

Aran-doniz 47/1.9 64/1.7 79.5/1.55 94/1.5 108/1.35 121/1.3

Atosgah 51/1.75 66/1.5 78/1.3 90/1.2 101/1.1 110/0.9

Abseron 48/1.8 63/1.5 77/1.4 90/1.3 102/1.2 112/1.0

Nax¢ivan 50/1.9 66/1.6 79/1.3 91/1.2 102/1.1 112/1.0

Vazirov 50/1.9 65/1.5 77/1.2 87/1.0 95/0.8 102/0.7

Inam 50/1.9 67/1.7 82/1.5 94/1.2 104/1.0 103/0.9

Talig-doniz 47/1.7 63/1.6 77/1.7 90/1.3 102/1.2 112/1.0
Lonkaran-daniz 48/1.7 64/1.6 78.5/1.5 91/1.3 103/1.2 113.5/1.0

Atatlirk 50/2.0 68/1.8 85/1.7 98/1.3 110/1.2 121/1.1




Sarq 55/2.2 74/1.9 91/1.7 105/1.4 117/1.2 126/0.9
Alov 56/2.2 75/1.9 93/1.8 108/1.5 121/1.3 132/1.1
Araz 54.5/2.1 | 73/1.85 90/1.7 105/1.5 117/1.2 127/1.0
Giiliistan 53/2.1 71/1.8 88/1.7 102/1.4 114/1.2 124/1.0
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Cadval 1.4-doki moalumatlar asasinda asagidakilari qeyd etmok miimkiindiir: yer
tokinds laylarin yerlosmo dorinliyi artdigca onlarin temperaturu yiiksalir, lakin bu halda
geotermik pilla todricon azalir. Misal {i¢iin Giiliistan strukturunda 2000 m darinlikds lay
temperaturu 53°C oldugu halda, 7000 m dorinlikdo 124°C togkil edir, bu halda
geotermik pillo uygun olaraq 2.1°C-don 1°C-2 kimi azalir.

Lay suyunun sathi garilmasi. Lay daxilinds neftin yuyularaq quyulara sixisdiril-
mas1 baximindan lay sularinin sathi garilma xassasinin dyranilmasi oldugca shamiyyat-
lidir. Miiayyon olunmusdur ki, suyun neft sorhaddindo sathi gorilmasi no godor az
olarsa, onun lay daxilindo nefti yumaq va quyulara dogru sixisdirmaq imkani bir o
godar ¢ox olur. Bu neftin yuyulmasi zamani layin kapilyarlarinda yaranan miigavimotin
azalmasi ila izah olunur.

Lay sularmin sothi garilmasi doniz suyuna (cod suya) nisboton xeyli doracads
azdir. Miioyyon olunmusdur ki, 20°C temperaturda lay sularinin neft sorhaddindo sothi
gorilmasi 15 10° N/m toskil etdiyi halda, eyni soraitdo deniz suyunun ssthi gorilmosi
38-10”° N/m-dir. Odur ki, neft yataglarinin islonmasinds lay tozyiginin sabit saxlanmasi
prosesini apararkon laylara doniz suyu avazins lay sularinin vurulmasi daha somaralidir.

Lay sularinin kimyavi tarkibi

Lay sularinin 6yronilmasinds onlar kimyavi torkibinin toyin edilmasi miihiim
rol oynayir. Quyudan gotiiriilmiis su niimunasinin Kimyavi torkibini toyin etmokls onun
hansi horizonta maxsus olmasini miiayyanlosdirmok miimkiindiir.

Karbohidrogen yataqlarinin lay sularimin torkibinds Na, K, Ca, Mg vo digor
metallarin mineral duzlart miisahido olunur. Lay sularinin tarkibinds torpag-gelovi me-
tallarin duzlarina iso nisbaton az rast galinir. Bozi lay sularmin torkibinds hidrogen-
sulfida (H,S) va domirin, aliminiumun, silisiumun oksidlarina (Fe,Os, Al,O3, SiO,) da
rast galinir.

Karbohidrogen yataqlariin lay sulari asagidaki alamatlorinae gore igmaoli sudan va
daniz suyundan farglonirlar:

— yiiksok doracads minerallagmasina goro;
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— tarkibinds kalsium-xlor duzunun az olmasina gors;

— torkibinds sulfat birlosmalorinin (SO,4) olmamasina vo ya kigik miqdarda ol-
masia gora (bu olamato gbro suyun laya moxsus olmasi vo ya olmamasi
miioyyanlosdirilir).

Yuxarida gostorilonlordon basqa lay sulariin torkibinds karbon gazina (CO,), be-
zi hallarda giymatli elementlor olan yod vo broma, iizvi maddolors do (naften tursusu-
nun birlasmalaring) rast galmoak miimkiindiir.

Mineral duzlar suda hall oldugda ionlara pargalanir: miisbat yiiklii metal ionlar
kationlar, monfi yiikli tursu qaliglar1 iso anionlar adlanir. Lay sularinin torkibindoki
anionlarin comi (milligram/ekvivalentlo), kationlarin comi ilo borabor oldugundan,
duzlu sular elektrik yiiklonmasi cohatdon neytral miihiitdiir.

Qobul olunmus Polimer tisuluna gora kimyavi analiz apararkon bir litr lay
suyunun tarkibindaki anionlarin va kationlarin comi (milligramla) hesablanir vo bunun
asasinda lay sularinin xassosi miiayyanlosdirilir. Miiayyan olunmusdur ki, lay sularinin
torkibinda hall olmus mineral duzlarin ionlar1 mohlula miioyyan xassa verir. Masalan,
x0rak duzunun (NaCl) sulu mohlulu yumsaqliq xassasinag, kalsium xlorun (CacCl,) sulu
moahlulu isa codlug xassasino malik olur.

Lay sular1 duzluluq va galovilik adlanan gostaricilorlo xarakterizs olunurlar.

Duzlulug, lay sularmin terkibindo giivvali tursularin ionlarmin (SO,*, CI ) ol-
masini, galavilik isa zaif tursu ionlarinin (HC03_, CO5%, S ) olmasini xarakterizo edir.

Polimer tsulu ilo lay sularmin kimyavi torkibini aragdirarkon iki ciir duzlulugun
olmasi gobul olunmusdur: birinci duzlulug va ikinci duzlulug.

Birinci duzlulug — galovi metallarin (Na, K) qiivvatli tursularla (H,SO,4, HCI) ya-
ratdigi duzlardan ibaratdir va S; harfi ilo isars olunur.

Ikinci duzlulug — goalovi torpaq metallarin (Ca, Mg) qiivvatli tursularla (H,SOy,
HCI) yaratdig1 duzlardan ibaratdir va S; ils isara olunur.

Polimer tisulunda galovilik mafhumu da iki ciir gabul olunmusdur: birinci galovi-
lik va ikinci galavilik.

Birinci golavilik — galovi metallarla (Na, K) zaif tursularin (H,CO3;, NaHCOs,

H,S) yaratdig1 duzlardan ibaratdir vo A; hoarfi ils isara olunur.
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Ikinci galavilik dedikda galovi torpaq metallarin (Ca, Mg) zoif tursularla (H,COs,
NaHCOs;, H,S) yaratdigi kimyavi birlosmolor nozordo tutulur vo A, horfi ilo isaro
olunur.

Torkibinds birinci golovilik olan lay sular1 golovi sular vo ya yumsaq sular adla-
nir.

Tarkibinds ikinci duzluluq olan lay sular1 cod va ya kalsium xlor tipli (KX) sular
adlanir.

Karbohidrogen yataqlarinin lay sularinin kimyavi torkibinin 6yranilmasinds onla-
rin torkibindoki duzlarin miqdarini ¢oki vo ya faizlo yox, ion formasinda, masalon, bir
litr suda milligram ionlar ilo ifads etmok gobul olunmusdur.

Karbohidrogen yataglarinin lay sularinda osason asagidaki ionlar miisahido olu-
nur: miisbat yiiklonmis ionlar (kationlar) — H"; Na"; K*; Mn?*; Mg®*; Ca®*; Fe*"; va s,
manfi yiiklonmis ionlar (anionlar) — OH™; CI"; SO,%"; HCO;™; SiO,*™; PO, va s.

Molumdur ki, miixtalif kimyavi maddalor ekvivalent ¢okilorindon asili olaraq, bir-
biri ila ciddi ¢oki nisbatinds birlasirlor. Maddanin molekulyar va atom ¢akisinin valent-
liyina olan nisbatina ekvivalent ¢aki deyilir.

Laboratoriyada lay suyunun ion formasinda tayin edilib mg/litr ilo ifado olunmus
torkibi, onlarin ekvivalent monasina g¢evrilir. Buna gora do analiz naticasindo miioyyan
edilmis hor hansi bir ionun miqdarin1 onun ekvivalent ¢akisinin faizina ¢evirmoak lazim-
dir. Bunun {igiin biitlin ionlarin ekvivalent miqdarmin comi 100% goabul edilorok, ayri-
ayr1 anionlarin vo kationlarin faizlo miqdar asagidaki diistur vasitasilo hesablanir:

X = 100E _ 100E _ 100E
YA+YK 2> A 2> K’

burada X — axtarilan ionun faizi;

(1.3)

E — bu vo ya digar ionun (kation vo ya anionun) mqg/ekv miqdari;

2. A — anionlarin mq/ekv-nin comi;

2K — kationlarm mgq/ekv-nm comi (XA= 2K oldugu nozors ahnir).
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Ionlar lay sularinda dissosiasiya halinda olduguna goro, anionlar vo kationlarin
mqg/ekv giymotlorinin comi homiso bir-birino borabor olmalidir. Bunu noazoro alaraq
(1.3)-do 2A= 2K gotiiriilmiisdiir.
Misal 1.1. Lay suyunu laboratoriyada analiz edarkan onun ion torkibi mg/litrla
belo olmusdur: CI™ - 63.15; SO,*”— 236.16; HCO;™— 262.2; Ca’* — 6.60; Mg** — 2.31;
Na* — 277.6; Fe** — 1.40. Bu lay suyunun tarkibinda hans: kimyavi maddalor oldugunu
Vo onun hanst miihito malik oldugunu tayin etmoli.

Masalonin hall edilmasi ii¢lin avvalca suyun analizino asasan onun tarkibindoki

ionlarin mg/ekvivalent pay1 hesablanmalidir. Beloliklo:

Cl™ = 63.15 =1.78; 236.16
3622 S0, == o= =49
HCO, =22 =595
2 2.3251 Ca® = (;—g =0.33;

Mg~ =——=0.19;

3 113 Na* =% =12.07;
Fe”" ==——=0.05.

28

Sonra (1.3) diisturundan istifads edilmakls suyun tarkibindaki har bir ionun isti-
rak payr miiayyanlosdirilmalidir. Bu hesablamalar aparilmis vo alinan naticalor codval

1.5-do verilmisdir.

Coadval 1.5.
lonlar Ekvivalent migdari, mg/ekv. Ekvivalent migdari, %
fordi comi fordi comi
Cl™ 1.78 7.04
S0~ 4.91 19.42
HCO3~ 5.95 YK=12.64 23.54 YK=50
Ca®* 0.33 1.30
Mg®* 0.19 0.75
Na* 12.07 47.75
Fe3* 0.05 YA=12.64 0.20 YA=50

Coadval 1.5.-doki molumatlar asasinda verilmis suyun torkibindoki kimyavi mad-
dalari tayin etmok miimkiindiir. Bu magsadls, avvalca suyun birinci duzlulugunu (S;)
toyin edok. Suyun torkibindo Na" vo CI~ ionlarinin olmasi1 gostorir ki, mohlulda

miioyyan godor NaCl duzu vardir vo onun miqdart: 7.04x2 = 14.08%-dir. Suyun
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torkibinds Na* ionlarinin galig1 vo SO4* olmast gostorir ki, hom do orada, Na,SO, duzu
hall olmusdur vo onun miqdar1 19.42x2 = 38.84 %-dir. Belaliklo, suyun tarkibindoki
birinci duzluluq (Sy): 14.08 + 38.84 = 52.92 % toskil edir.

Ikinci duzlulugu (S,) tayin edarkon HCO;™ ionundan vo Na® ionunun galigindan
istifado olunmalidir. Homin qaligin miqdart: 47.75-(7.04+19.42) = 21.29 %-dir.
Belalikla, suyun tarkibindoki NaHCO3-un miqdari: 21.29x2 = 42.58 %-dir.

Cadval 1.5.-doki molumata asasan suyun tarkibinds birinci gealavilik (A;) yoxdur.

Ikinci galaviliyi (A,) tayin etmok {igiin HCO3 ™ ionunun qaligi hesablanmalidir. Bu
qaligm miqdart: 23.54-21.29 = 2.25 %-dir. Homin galiq Ca**, Mg, Fe** ionlar ilo
birlikda ikinci galaviliyin (A,): 2.25x2 = 4.50 % oldugunu gostarir.

Aparilmis hesablamalar vo arasdirmalar noaticasindo asagidaki gonasto golmok
olur: tadqiq olunan su — asasan birinci duzluluga malik yumsaq tobistli sudur.

Marinin N.S., Drisev Q.M., Mixaylov S.A. va basqalar1 Rusiya Federasiyasinin
Volgaboyu karbohidrogen yataqlarinin lay sularmin torkibins aid genis malumatlar ver-

mislor [47]. Bu todqgiqatlarin boyiik elmi oshomiyyatini nozors alaraq codval 1.6 tortib

olunmusdur:

Codval 1.6
Tonlarin migdari, mg/litr Duzlarin
Neft Horizont | pH mumi
yataglari P ClI" | SO/ | HCOs | COs* | Na'+K* | ca®* | Mg* | miqdar,
g/litr
AB,; | 7.7 | 14018 | - 702 - 8305 | 432 | 288 23.7
Samotlor | ABes | 7.5 | 15265 | — 732 - 8740 | 820 | 255 25.8
BV | 74 | 15952 | - 48.8 - 10720 | 2044 | 37 28.8
BV | 6.9 | 18460 | - 183 - 9707 | 1920 | 207 30.4
BC, | 7.6 | 9390 - 409 - 5898 | 234 | 37 15.7
Ust-Baliq BC.s | 7.6 | 8329 - 384 - 5843 | 231 | 31 15.6
BC,s | 7.6 | 9372 - 401 - 5866 | 241 | 40 15.7
BCis | 7.6 | 9656 - 415 - 6044 | 240 | 49 16.4
Mortim- P |74 9515 | - | 793 5935 | 398 | 83 16.3

Teterev —
Megion | BVg 6.8 | 12683 | - 207 — 7244 | 691 | 137 20.9
Tryoxozer P 7.3 | 8337 | 422 | 3610 | 150 | 6775 | 100 | 122 19.1
BC, | 7.4 | 9870 - 182 - 6939 | 353 | 63 16.4
Qorbi BC,s | 7.3 | 9484 - 166 - 6051 | 300 | 34 16.0
Surqut BC, | 7.5 | 8831 - 723 - 5664 | 224 3 15.2
BCy | 7.6 | 9212 — 620 -~ 5736 | 256 | 69 15.9
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Cadval 1.6-daki molumatlardan aydin olur ki, Rusiya Federasiyasinin Volgaboyu

neft yataglarinin lay sularmin torkibinds asasan Cl~ va HCOs* anionlar1 ve Na*, K,

Ca”*, Mg”* Kationlar1 istirak edir. Bu lay sularmin iimumi duzlulugu iss cox da yiiksok
olmayib 15.2+30.4 g/litr haddinds doyisir.

Kozlov 1.Y. vo Xocaniyazov M.X.-nin verdiklori molumata goéro Tiirkmonistan

Respublikasinin “Doénmoz” gazkondensat yataqgindaki lay sularinin imumi duzlulugu

32+123 ¢g/litr arasinda doyisir [84].

1.4. Abseron yarmadasindaki asas neftqaz ytaglarimin lay sular

Abseron yarimadasinin osas neftqaz yataqlarinin istismar horizontlarinda vo
obyektlarinds mévcud olan lay sularinin kimyavi torkibinin dorindon &yranilmasi va
sistemo salinmasi F.M. Haciyev torofindon hoyata kegirilmis vo naticads oldugca
yiiksok giymoto malik doyarli elmi-todgigat osori yazilmisdir [2]. Homin asardo asas
neftqaz yataglarinin kosilisinds istirak edon Abseron mortobasinin vo Mohsuldar Qatin
ayri-ayri horizontlar1 vo ya obyektlorindoki lay sularmin asas gostaricilori vo kimyavi
torkiblori hagqqinda genis molumatlar toplanilmisdir. Abseron neftgaz yataqlarindaki lay
Vo somt sularinin torkibindoki kimyoavi elementlor hagqinda timumi moalumat sokil 1.3-
do verilmisdir.

Sakil 1.3-da verilmis malumatlardan gériiniir ki, Abseron neftqaz yataqglarindaki lay
Vo samt sularinin torkibi kiilli migdarda giymetli makro- vo mikroelementlorlo zongindir.
Ogor miivafiq texnika va texnologiya totbiq etmoakla homin sular emal olunarsa, bir tarafdon
tobiotin ekologiyasi qorunar, digar torafdon do giymotli komponentlori emal etmoklo kiilli
miqdirda slave galir gétiirmoak olar.

Asagida Abseron yarimadasinin neftqaz yataqlarindaki lay sularinin makro- vo
mikrokomponent torkiblori hagqinda malumatlar verilir. Homin molumatlarda asagidaki
terminlarin qisaldilmis formasindan istifads olunmusdur:

NQCI — Neftqaz¢ixarma Idarosi;

NQCS — Neftqazgixarma Sexi;

NYM — Neftyigma montogasi;

STQ — Su tamizloamo qovsagi;
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STT — Su tomizloma taloasi;

MQ — Mohsuldar qgat;

SLD — Suraxani lay doastasi;

SaL.D — Sabuncu lay dostasi;

BaLD — Balaxani lay doastasi;

QUQLD — Qirmaku iistii qumlu lay dostasi;

QUGLD - Qirmaku iistii gilli lay dostosi;

QLD — Qirmaku lay dastasi;

QALD — Qirmaku alt1 lay dostasi;

QaLD — Qala lay dostoasi;

KX — Kalsium xlor;

MX — Magnezium xlor;

NS — Natrium sulfat;

NHK — Natrium hidrokarbonat.

Malum oldugu kimi, Abseron yarimadasinin asas neft yataqlari 130 ildon ¢ox bir
miiddatdir ki, sanaye tisulu ila islonir va hal-hazirda bu yataglarin istismar quyularindan
alman mayenin 95-97 %-o qodorini lay sular toskil edir. Bu, yiiksok doaracads
minerallagsmis sularmn torkibinds sonaye shomiyyatli mikroelementlar vo duzlar vardir
[2, 3, 6, 9 vo 43]. Otraf miihiti ¢irklondiran bu sular Xazar donizins axidilir. Ona gora do
somt sularim1 Gyronmok vo onlardan somorali istifado etmok tigiin tokliflor hazirlamaq
respublikamiz {i¢iin aktual masaladir.

Asagida Abseron yarimadasinda yerloson NQCI-lorin asas yataqlarmin horizont
vo islonmo obyektlorindan, eloco do neftyigma moantoagoalorindan, ¢okdiiriiciilordan,
kanallardan vo gollordon gétiiriilmiis su niimunalarinin fiziki xassolori va onlarin

torkibindaki kimyoavi elementlor hagqinda malumatlar nozardon kegirilir.



Abseron neftqaz yataglarindaki lay sularmin terkibindoki
kimyovi elementlor

Osas komponentlor: . ¥ikf0+€1€mfnﬂaz£1 . Uzvi maddolor: Biogen
Na+’ Ca2+’ Mg2+, L1 s K 5 Rb s Cs s Sr s Ba s Ciim.iizvi, Cbit, kompo_
i 5. Mn2+, Fe2+, Cuz*, Al3+, lor:
Cl > SO4 > 3+ 2+ T+ + 2+ 2+ Niim.iizvi, nentlor:
HCOx. COx2- B3+, Ge2*, J*, Brt, Pb2+, Caz+, P. NH
3, 37, Cr2+, Ni2+, Ti2+, Mo2*, V2+, Nikon.ed.bil., > - 4,
RCOO- Co2+, Zr*+, Zn2+, Cd2+ CeHsOH, Cg¢He, S102,
C7Hg va s. H»S

Sakil 1.3 Abseron neftqaz yataqlarinda lay sularinda askar edilmis kimyavi elementlor

22
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«Balaxamnefty NOCI iizra

«Balaxamnefty NQCI-nin Balaxanmi-Sabuncu-Ramana yataginin hidrokimyovi
saviyyasi MQ-nin va gismon Abseron moartobasinin 25 obyekt vo horizontundan
islonmonin ilkin dovriindo gotiiriilmis 544 su nimunasinin Kimyavi analizlarinin
toplanib sistemlosdirilmasi naticasinds verilmisdir (cadval 1.7).

Cadval 1.7-doki molumatlar asasinda asagidakilar1 geyd etmok miimkiindiir.

Abseron martobasi sular1 asason kalsium xlor (KX) tipli olub minerallagsmasi 3,1-
45,5 g/l arasinda doyisir. Bazi hallarda natrium-hidrokarbonat (NHK) tipli sulara da rast
galinir. Az minerallasmaya (3,1 g/l) malik olan sular atmogen mansalidirlor. Suyun duz
torkibinin asasini toskil edon Na* vo CI ionlarinin migdarlari, uygun olaraq 0,8-15,1 vo
0,8-26,4 g/l arasinda doyisir. KX tipli sularda Ca®* vo Mg®* ionlarmin miqdarlari, uygun
olaraq 1,3 va 0,7 g/l-a godardir. NHK tipli sularda bu ragem ¢ox azdir. SO*, ionu yalniz
1 analizds (NHK tipli su) tasadiif olunub ki, burada da onun miqdar1 1,0 g/l-o gadordir.
HCO;+CO3% ionu NHK tipli sularda 1,7 g/l, KX tipli sularda iss 0,3 g/I-dir. Uzvii tursu
duzlarinin konsentrasiyasi 0,1-0,6 g/l arasinda doyisir. Suyun | duzlulugu (S;) 72,94-
85,56 %-ekv, Il duzlulugu (S,) 10,84-14,90 %-ekv, Il golaviliyi (A,) iss 3,60-12,76 %-
ekv-dir. rNa/rCl omsali NHK tipli sularda 1,6, KX tipli sularda isa 0,89-dur.

Suraxani lay doastosi sular1 asason KX tipli olub minerallasmasi1 40,4-151,7 o/l
arasinda doyisir, tesadiifi hallarda magnezium xlor (MX) tipli sulara da rast galinir.
Suyun osas komponentlari olan Na* va CI” ionlarinin miqdarlari, uygun olaraq 14,0-48,0
va 22,0-89,4 g/I-dir. Ca** ionunun miqdari 0,1-5,6 g/l, Mg®* ionunun miqdar1 iss 0,2-4,1
g/l arasinda doyisir. SO,* ionuna tesadiifi hallarda rast galinir vo onun miqdar 0,8-8,7
g/l-5 catur. HCO5+CO5 ionlarinin comi 0,1-4,0 g/l arasinda dayisir. Bu ionlarin yiiksok
konsentrasiyast NHK tipli sularla slagodardir. KX vo MX tipli sularda hamin ionlarin
miqdart 0,2 g/l-don cox deyil. Uzvii tursu duzlarinin konsentrasiyas: 0,06-2,4 ¢/l
arasinda dayisir. Sularin | duzluluglan (S;) 76,72-96,94 %-ekv, Il galaviliyi (A,) ise
0,08-8,64 %-ekv-dir. rNa/rCl amsali KX va MX tipli sularda 0,77-0,82, NHK tipli
sularda iss 1,02-ys godordir.

Sabungu lay dostosinin sular1 1V-IVab horizontuna godor asason KX tipli olub,
minerallasmas1 21,2-157,7 ¢/l arasinda doyisir. 1VVcde horizontunda NHK tipli sular genis,
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KX va MX tipli sular isa nisbaton az yayilib. Suyun minerallasmasi 28,4-131,5 ¢/l arasinda
dayisir. Yiiksok minerallagmig sular KX vo MX tiplarlo tomsil olunmuslar.

Balaxan1 lay dostasinin sulart NHK tipli olub, minerallasmas: 21,7-87,8 ¢/l
arasinda doyisir. Suyun duz torkibinin asasini taskil edon Na*, CI" vo HCOz+ CO5”
ionlarinin migdarlari, uygun olaraq 10,1-30,8; 7,0-52,0 va 0,9-5,4 g/I-dir. Ca**, Mg®* va
SO,* ionlarinin miqdarlar1 azliq toskil edir, 0,6 g/I-don ¢ox deyil. KX, MX vo natrium
sulfat (NS) tipli sulara tosadiifi hallarda rast galinir ki, bu da oksar hallarda horizontlarin
birgs istismar1 vo ya sinagi vaxti gotiiriilmiis su niimunsloarinin analizlori ilo slage-
dardir.

«Fasilo» lay dastasinin suyu NHK tipli olub, minerallasmas1 37,8 g/l-dir. Suyun
asas komponentlorindon Na*, CI" vo HCO3+CO3 ionlarimin miqdarlari, uygun olaraq
13,5; 18,2 va 5,0 g/l-dir. Ca®* va Mg ionlarinin migdarlar1 0,1 g/l-dan cox deyil. SO~
vo tetrabor tursu duzlari toyin olunmayib. Uzvii tursu duzlarinin konsentrasiyas1 0,7 g/l-
dir. Suyun | duzlulugu (S;) 85,50 %-ekv, I galoviliyi (A;) ise 12,64 %-ekv-dir, rNa/rCl
omsal1 1,15-dir.

QUG va QUQ lay dostalarinin sular1 NHK tiplidir, minerallasmalar1 15,3-64,4 g/l
arasinda doyisir, duz torkibinin osas komponentlori olan Na*, CI" vo HCO5+CO5*
jonlarinin miqdarlari, uygun olaraq, 4,9-24,1, 5,1-25,8 vo 2,9-10,4 g/I-dir. Ca**+Mg**
jonlarinin miqdarlar1 0,5 g/l-o gedardir. SO,* ionuna ¢ox az analizlorda rast galinir va
miqdar1 0,5-1,5 g/l arasinda doyisir. Uzvii va tetrabor tursu duzlarinm konsentrasiyast,
uygun olarag, 0,4-7,0 va 0,3-0,6 g/l-o borabardir. Polimera gors sularin | duzlulugu (S;)
55,02-95,06 %-ekv, I galoviliyi (A,) iss 2,52-43,10 %-ekv-dir. rNa/rCl amsal1 1,04-1,83
arasinda doyisir.

QLD-nin (IQLD,, IQLD,, IQLDs;, 1QLD,) sular1 tamamilo NHK tipli olub,
minerallasmalar1 12,4-36,2 g/l arasinda doyisir. Suyun duz tarkibinin asasini togkil edan
Na*, CI' vo HCO;+CO3” ionlarimin miqdarlari, uygun olaraq 4,6-12,5, 5,1-15,4 vo 1,4-
9,9 g/I-dir. Ca**, Mg* va SO, ionlarmin miqdarlar1 0,4 g/l-o gedardir. Uzvii va tetrabor
tursu duzlarinin konsentrasiyasi, uygun olarag, 0,1-1,7 vo 0,2-1,5 g/l arasinda doyisir.
Suyun | duzlulugu (S;) 46,38-82,7 %-ekv, | galoviliyi (A;) iss 15,60-51,00 %-ekv-dir.
rNa/rCl omsali 1,19-2,13 arasinda dayisir.
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«Balaxanineft» NQCI-nin neft yataglarinin lay sularmin ilkin kimyavi analizlorinin naticalorine gora sixliglarmin, minerallasmalarinin, komponentlorin
miqdar1 Va bagqa saciyyalarinin minimum (iistda) vo maksimum (altda) giymatlori

Abseron Suyun tarkibinds olan ionlarin miqdari, mg/I PO"”.“G“’ gors Suyun
morto- saciyyasi, %-ekv.
basi, Suyun S_uyun V.A.Su-
MQ-nin | sixligy, mineral- + 2 2 | HCO3’ rNa:/ lino gora
horizontu | kq/m® lagmas, | Na + | oo | Mg™ | . | SOq +CO3? RCOO | HB.O- S, S, A | A rc suyun tipi
g/l K )
Vo ya
obyekti
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Balaxani-Sabuncu-Ramana yatagi ’
1001,5 3,14 782 | 139 | 72 756 - 305 143 - 723411084 O 3,60 | 0,89 KX
Quap 1032,5 | 45,45 | 15060 | 1260 | 690 | 26350 | 946 | 1708 572 85,56 | 14,90 0 12,75 | 1,60 NHK
C+CD+D 1029,1 | 40,43 | 13986 | 121 | 148 | 21990 | O 122 286 - 76,72 0 0 0,24 | 0,77 | KX, MX,
1110,2 | 143,7 | 44498 | 5600 | 4080 | 89420 | 1178 | 4026 2431 97,64 123,04 | 1,64 | 864 | 1,02 NHK
la 10452 | 61,76 |22177 | 675 | 159 | 35640 | O 244 286 - 82,50 | 2,36 0 0,26 | 0,83 KX,
1100,6 | 132,19 | 47507 | 4880 | 1860 | 80850 | 834 | 1403 1001 96,94 | 17,24 2,48 | 0,98 MX
| 10380 | 53,40 |17163| 46 | 584 |32440| O 61 57 - 8042 | 39 0 0,08 | 0,82 KX,
1116,5 | 151,73 | 48054 | 6125 | 2340 | 85120 | 8660 | 854 1430 95,14 | 18,88 1,50 | 0,96 MX
I 1023,5 33,6 9798 | 46 | 195 |18470| O 0 35 - 74,66 | 3,68 0 0,02 | 0,78 KX,
1115,2 | 149,33 | 49680 | 5608 | 3588 | 90720 | 2413 | 9760 | 30145 94,94 | 23,08 9,90 | 0,96 MX
n 10141 20,6 6014 | 37 15 |1 10900| O 0 143 - 76,141 0 0 0,04 | 0,76 | KX, MX,
1104,0 | 136,6 |47115 | 7700 | 3300 | 84490 | 3400 | 7320 1144 99,6 | 2344 | 39 8,9 | 1,04 | NS, NHK
IV-1Vab 1014.6 21,2 6670 | 26 | 132 | 12840 | izi 0 71 - 59,76 | O 0 0,08 | 0,62 | KX, MX,
1123,0 | 157,7 | 45710 | 5412 | 6020 | 83710 | 6220 | 4087 1258 - 96,00 | 36,76 | 5,13 | 558 | 1,03 | NS, NHK
IVede 10204 | 2841 9839 | 29 48 |15180 | izi 30 101 388 | 78,98 0 0 0,18 | 0,82 | KX, MX,
1100,3 | 131,5 | 43759 | 5208 | 2010 | 80840 | 2140 | 4880 | 2860 | 1001 |96,68 | 207 | 11,9 | 8,32 | 1,14 NHK
v 1021,1 30.1 10125 | 18 12 116480 | O 294 429 - 84741 0O 0 044 | 0,86 | KX, MX,
1066,0 | 87,8 | 30810 | 1825 | 1200 | 52020 | 6071 | 8172 | 3217 98,88 | 13,14 | 12,56 | 6,98 | 1,14 NHK
V-V] 1023,0 32,2 11207 | 76 36 |17570| O 880 286 - 8844 | 0 0 104 | 0,94 | KX, MX,
1051,0 70,1 25571 | 950 | 420 | 39970 | 1464 | 4941 3432 96,86 | 6,66 | 10,0 | 9,16 | 1,12 | NS, NHK
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Cadval 1.7-in davam

1 7 3 2 1516 7 18 9 10 11 [ 12 ] 13 14 | 15 | 16 17
| 10205| 207 |10538| 25 | 15 | 15840 | Iz | 219 | 286 - |10 0 | 0 | 038083, nax
10538 | 728 |26054| 391 | 696 |39520 | 4150 | 5154 | 1430 | 358 |98.06 | 1722|1234 | 968 | 1.17 '
Ui | 1029.3| 4070 |15037| 38 | 33 |20800| O | 2867 | 429 - |8848] |, | 366 | 082 | 104 |
10445 | 61.00 |23071| 135 | 135 | 34290 | 267 | 5337 | 1215 94,98 952 | 222 | 111
Ui | 10156 225 |11297| 14 | 2L | 7020 | Iz | 2745 | 300 - |7844| , | 446 | 040 [ 105 |
10372 | 522 |20127| 132 | 192 | 29660 | 739 | 5307 | 1344 93.92 1890 | 3.88 | 1.24
| 10203| 281 |10504| 28 | 33 |14310| O | 3477 | 429 - |8670] o | Z72 [ 058 [ 109 | ok
1029.7 | 414 | 16157 | 203 | 252 | 21900 | 798 | 5429 | 715 87.90 1272 | 478 | 1.14
| 10150| 2L7 | 805 | 68 | 48 |10500| 0 | 3599 | 512 - [80i2| , [1024] L14 [ 112 yoe
10274 | 378 |14600| 175 | 176 | 19850 | 206 | 4697 | 1144 87.08 13.98 | 3.90 | 117
«Fasilo» | 1027.4| 3767 | 13542 | 164 | 36 | 18210 - | 5002 | 715 T 8550 0 |1264] 186 | 115 | NHK
3 1029.5| 4129 |14218| 84 | 168 | 20040| 0 | 2928 - 8534 252 | 2.42 | 1.04
QUGLD 190480 | 6439 | 24069 | 452 | 264 | 35800 | 532 | 5612 | '*° © losos| © |812| 654100 NHK
MQ |10103| 153 | 4846 | 15 | 12 | 5070 | O | 3156 | 429 | 249 |5502| O | 956 | 028 | L1L | | ne
QUQLD | 103655| 51,0 |18913| 211 | 186 | 25820 | 1531 | 10409 | 7016 | 605 |88.20 4310 | 904 | 183
10113 | 1631 | 5306 | 52 | 18 | 5460 | 0 | 4846 | 286 59.34 1560 | 1.70 | 1.19
IQLD: 190243 | 3401 |11016| 282 | 114 | 15420 | 810 | 7412 | 1596 | 29 |g270| O |3614| 504 | 161 | K
LD, |10105| 1567 [ 5177 | 12 | 12 | 5140 | O | 4270 | 162 | 109 [5460|  |2L68| 136 | 128 | e
1026,0 | 3618 |12539| 121 | 84 |15090 | 140 | 9903 | 1273 | 349 | 7666 4344 | 316 | 181
LD, |10093| 1425 [ 4758 | 12 | 18 | 5130 | Lo | 2452 | 120 | 199 (4638| . 1626 068 | L26 | e
10243 | 3432 |11589| 230 | 96 |12690| 431 | 9790 | 1129 | 1008 | 8126 5100 | 482 | 213
IQLD, 10082 | 124 4561 | 12 9 | 5170 0 1430 85 229 |60,78 0 0 082 | 1,01 NHK,
10231 | 324 |11084|1067 | 120 | 12760 | 387 | 7527 | 1716 | 448 |s8768 3814 | 2486 | 162 | NS
LDy, |10080| 124 | 3866 | 13 | 12 | 5260 | 0 | 2221 | 120 | 277 [5L96| o |40 082 [ LI2 | e
i 170386 | 5373 | 17438 | 103 | 838 | 14900 | 9250 | 20787 | 1601 | 521 | 84.20 46.20 | 3042 | 2.04
LDy, | 10080 1243 | 3714 | 11 | 12 | 2830 | Ir | 1830 | 172 | 307 |S618[  [1586 070 [ 119 | e
at | 70225 | 31.61 | 9880 | 123 | 120 | 9820 | 1200 | 11133 | 1482 | 588 | 83.00 4142 | 514 | 2,02
QALD; 1006,5 9,5 3509 | 15 | 12 | 5030 0 240 60 299 |5100| O 0 0,80 | 0,99 NHK,
i | 10225 | 315 | 10780 | 142 | 129 | 11490 | 4651 | 9769 | 4147 | 533 | 9586 | 114 | 4584 | 478 | 1.92 | NS
1012.6 | 1837 | 5598 | 69 | 75 | 5420 | 87 | 5063 | 643 59.38 30.10 | 358 | 1,58
QALDar | 90139 | 1891 | 5881 | 227 | 114 | 5540 | 629 | 6100 | 1430 | °2° |ea02| © |37.04| 766 | 164 | NHK
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Cadval 1.7-in davam

1 | 2 | 3 | 4 |56 7 | 8] 9 | 10 | 112 [12 ] 13 ] 14 [ 15 ] 16 ]| 17 |
Kiirdoxam yatag \
\ede | 10500 | 6804 |26273| 88 | 60 |40250| 45 0 500 - 9134 0 0 [028 091,y \HK
1059,3 | 80,7 | 29111 |1225| 720 | 48900 | 228 | 823 | 572 - 9852|838 | 1,08 | 0,80 | 1,01 !
IOLD: 10160 | 232 | 8639 | 36 | 57 [12640| izi | 1342 | 243 - 19094 o |52 | 168 | 106 | ..
10206 | 37,1 |13611| 80 | 84 [19260| 259 | 3022 | 572 548 | 93,20 7,30 | 1,98 | 1,09
oLp, |10095) 1464 | 4885 34 | 24 | 5380 | 29 | 689 | 337 - |7130) 0 0 |15 | 1.0 NHK
1042,3 | 58,09 | 22084 | 220 | 141 [34320 | 122 | 3477 | 715 274 | 97,72| 0,72 | 27,04 | 2,22 | 1,40
QALD,; |1013,1| 188 | 56,2 | 73 | 222 | 5887 | 1082 | 3958 | 1859 - |7056] 0 |212]820 [ 147 | NHK
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QLD vo QLD obyektlorinin sulart NHK tipli olub, minerallasmalar1 12,4-53,7
g/l arasinda doyisir, Kimyavi torkibi asas komponentlori iisto yatan horizont vo obyektlorin
sularmdan komponentlorin migdarca nisbaton az olmalari ilo farglanir.

QALDg; vo QALD,; obyektlarinin lay sular1 NHK tipli olub, minerallagsmalari
9,5-31,5 g/l arasinda doyisir. Basqa komponentlor QLD horizont va obyektlarinin lay
sularindan miqdarca nisbaton az olmalar ils farglonirlor.

«Balaxanimeft» NQCI-nin nozdinds faaliyyat gostoron Kiirdoxan1 neft yatagindan
su nimunsalori Sabungu lay dostasinin 1Vcde, QLD-nin HHQLD, 1IQLD;3;, HIQLD,
horizontlarindan vo QALD,-dan toplanmisdir.

IVVcde horizontunun lay sulart KX vo NHK tiplidir, minerallasmalar1 68,0-80,7 g/l
arasinda doyisir. Suyun duz tarkibinin asasimi toskil edon Na* va CI” ionlarinin miqdar,
uygun olaraq 26,3-29,1 vo 40,3-48,9 g/l arasinda dayisir. Ca** vo Mg®" ionlarmin
miqdar:1 NHK tipli sularda 0,09 va 0,06 g/l, KX tipli sularda iss 1,2 va 0,7 g/l-dir. SO~
ionunun miqdar1 0,05-0,2 g/l-dir. Uzvii tursu duzlarmm konsentrasiyas: 0,5-0,6 g/l
arasinda doyisir.

IHQLD3 4 Vo QALD,; sulari tamamilo NHK tipli olub, minerallagsmalar1 14,6-58,1
g/l arasinda doyisir. Suyun duz torkibinin osas komponentlori olan Na*, CI" vo HCOy’
+CO;” jonlarinin miqdar1, uygun olaraq 4,9-22,1; 5,4-34,3 va 0,7-4,0 g/l-dir. Ca®* va
Mg*" ionlarimin migdar: 0,2 g/l-den cox deyil. SO,* ionu 1,1 g/l-s gadardir. Uzvi vo
tetrabor tursu duzlarinin konsentrasiyasi, uygun olaraq 0,2-1,9 va 0,3-0,6 g/l arasinda
dayisir. Suyun | duzlulugu (S;) 71,30-97,72 %-ekv, | galaviliyi (A;) ise 0-27,04 %-ekv-
dir. rNa/rCl omsali 1,0-1,47 arasinda doyisir.

«Bibiheybatnefty NOCT iizra

«Bibiheybatneftsy NQOCI-nin Bibiheybot yataginm hidrokimyavi xiisusiyyoeti
islonmonin ilkin dévriinds gotiiriilmiis 163 su niimunasinin analizlorine gora verilmisdir
(cadval 1.8).

Suraxani lay dastasinin (I, 11, 111 va IV horizontlar) sular1 tamamilo KX tipli olub,
minerallasmasi 44,2-122,1 g/l arasinda dayisir. Suyun duz torkibinin asasimni togkil edon
Na'+K" va CI ionlarmm miqdari, uygun olaraq 12,1-47,4 vo 25,5-89,3 g/l-dir. Ca®* vo

Mg”" ionlarmnimn migdari, uygun olaraq 0,7-8,0 va 0,4-4,0 g/l-dir. SO,* ionunun miqdar:
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genis diapazonda (0,01-1,79 g/l) dayisir vo onun yiiksok konsentrasiyasina adaton
tektonik qirilmalara yaxin yerlogsmis quyulardan gotiiriilmiis su niimunolorinds tosadif
olunur. HCO; +CO5% ionlarmin miqdari, asasan 0,1-1,5 ¢/l arasinda doayisir. Lakin, bu
lay dastasinin alt hissasinda (1V horizont) NHK tipli sulara tosadiif edilir ki, bunlarda da
HCO3+CO5” ionlarinin migdart 6,0 g/l-o catir. Suyun torkibinds tizvii va tetrabor tursu
duzlarinin konsentrasiyas:, uygun olaraq 0,02-2,8 vo 0,01-0,4 qg/l-dir. Sular yiiksok
codluga malikdirlar, Il duzluluglar 8,22-30,34 %-ekv arasinda doyisir. rNa/rCl omsali
0,70-0,96 arasindadir.

Sabuncu lay dastasi (V, VI, VII, VIII, IX, X, Xl) sular1 asasan KX tipli olub,
minerallasmas1 33,5-134,8 ¢/l arasinda doyisir. Na™+K" vo CI” ionlarmin miqdari, uygun
olarag 11,0-44,8 vs 19,2-84,0 g/l, Ca®" vo I\/Ig2+ ionlarinin miqdar iss 0,2-9,8 vo 0,3-4,3
g/l arasinda doyisir. Analizlords az tesadiif olunan SO,” ionunun miqdar1 0,002-1,7 o/l
intervalindadir. HCO5+CO5* ionlariin miqdari, asason 0,04-1,8 g/l arasinda doyisir,
bazi NHK tipli sularda iss HCO;+CO3” ionlarnin konsentrasiyasi 2,0-3,6 g/l-o catur.
Uzvii vo tetrabor tursu duzlarmin konsentrasiyasi, uygun olaraq 0,05-2,3 vo 0,4-0,8 g/l
arasinda dayigir. Suyun Il duzlulugu (S;) 1,02-26,30 %-ekv-dir. rNa/rCl amsal1 0,27-
0,96 arasinda doyisir.

Balaxani1 lay dastesinin (XII, XIII, XIV, XV) sulari miixtalif tiplorlo (KX-
56,3%, NHK-22,8 %, NS-0,9 %, MX-20,0 %) tomsil olunmusdur. Minerallasmalari
42,8-124,7 g/l arasinda dayisir, galan komponentlor iss: Na'+K* - 15,8-44,3; Ca*" -
0,01-3,1; Mg** - 0,02-2,3; CI - 21,7-75,7; SO,” - 0,01-1,7; HCO3;+CO;” - 0,12-6,7;
RCOO - 0,05-2,0; HB,O; - 0,07-0,4 ¢/l hiidudundadirlar. HCO5+CO5* ionlarmin
yiiksok migdar1 NHK tipli sularda rast golinir. suyun Il duzlulugu (S,) — 1,12-19,80 %-
ekv, | goaloviliyi (A,) iss 0,26-5,18 %-ekv arasindadir. Qalovi sularda rNa/rCl omsali
1,02-1,16, cod sularda iss 0,80-0,98 arasinda miisahida olunur.

«Fasiloy LD (XV4, XVI horizont) sular1 asasen NHK tipli olub, minerallagmasi
22,2-99,5 g/l arasinda doayisir. Suyun Kimyavi tarkibinin asas komponentlorinin miqdari:
Na'+K"* - 7,5-37,1; Ca’* - 0,01-1,8; Mg** - 0,007-1,1; CI" - 90-34,0; SO,” - 0,01-1,2;
HCO5;+CO5* - 0,4-9,6; RCOO™ - 0,2-11.2; HB,O; -0,13-0,8 g/l arasinda doyisir,
rNa/rCl amsali iso 1,02-1,70-dir.
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Cadval 1.8.

«Bibiheybat» yataginin lay sulariin ilkin kimyavi analizlorinin naticaloring gérs sixliglarinin, minerallagsmalarinin, komponentlorinin migdar: v basqa
saciyyalarinin minimum (iista) vo maksimum (altda) giymatlori

. Polimera
MQ-nin Suyun . . . Mikrokom- g6ra suyun
hori Suyun . i Suyun tarkibinds olan ionlarin migdari, mg/I ponentlor, . -y V.A.Su-
orizontu - | mineral saciyyasi, % . R
sixligt, ma/I rNa/rCl | lina gora
Vo kg/m® lagmas, ] _ ekv suyun tipi
obyek o/ Nlif ca® | Mg | cI |so? fccoog%' RCOO |HBO | S | S | A | A
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
| 10534 | 70,98 | 22945 | 1599 | 1020 | 44000 | 19 156 71 35 72,76 | 11,90 0 0,16 | 0,752 KX
1082,0 | 109,60 | 35427 | 3763 | 3975 | 67600 | 453 1760 543 91 87,50 | 24,66 0 2,74 | 0,880
I 1042,1 | 5491 | 16680 | 1173 | 770 | 33100 7 134 429 44 72,12 | 8,22 0 0,18 | 0,704 KX
1094,0 | 122,09 | 37559 | 8034 | 3940 | 74200 | 1675 | 2562 2805 - 90,12 | 27,48 0 32,14 | 0,946
i 10456 | 57,59 | 17827 | 1112 | 380 | 35169 | 7 85 21 13 75,38 | 3,92 0 0,12 | 0,759 KX
1086,4 | 112,45 | 39459 | 4318 | 3625 | 69420 | 720 1300 699 433 86,22 | 23,96 0 8,14 | 0,960
g 10319 | 44,21 | 12119 | 1200 | 1401 | 25500 | 11 208 74 23 68,40 130,34| O 0,20 | 0,733 KX
' 1110,0 | 141,05 | 45480 | 6150 | 3520 | 86000 | 2018 | 1598 146 44 85,30 | 14,00 0 2,78 | 0,859
Y 1032,0 | 44,27 | 13315 | 661 | 950 | 26900 | 13 116 63 39 7480 | 822 | 3,36 | 0,08 | 0,763 NHK,
1109,2 | 145,50 | 47359 | 6571 | 3480 | 89300 | 1700 | 6000 1087 125 03,82 | 23,74 - 3,66 | 1,036 KX
vV 10240 | 3354 | 11006 | 180 | 528 | 19200 | 3 37 132 34 7330 | 7,44 | 1,32 | 0,04 | 0,268 NHK,
1102,5| 134,83 | 44822 | 5900 | 4253 | 82600 | 3576 | 9650 1485 842 94,42 | 26,30 - 6,36 | 1,016 | KX, MX
hd 1036,0 | 49,11 | 15921 | 1135 | 1248 | 29660 | 45 218 - - 76,70 |11230| O 0,18 | 0,769 KX
' 1092,5 | 123,52 | 38946 | 4580 | 2960 | 76400 | 420 1695 - - 85,56 | 23,00 0 2,78 | 0,875
VI 1034,0 | 47,99 | 18025 | 216 | 252 | 28080 | O 368 0 0 81,98 | 1,02 0 0,32 | 0,823 KX. MX
1089,3 | 117,23 | 38479 | 4788 | 1797 | 72040 8 1830 235 51 96,14 | 17,60 0 2,84 | 0,990 ’
i | 1085.0| 7377 | 22676 |1080| 600 |45500| 13 | 244 | 252 | 42 | 7582|436 | O |046 | Q768 | T
1095,0 | 125,40 | 41545 | 5009 | 2740 | 77300 | 846 7137 2310 64 94,10 | 22, 0 6,58 | 0,956 MX '
VIl 1062,8 | 84,97 | 27370 | 1782 | 1160 | 49750 | 16 51 165 38 70,38 | 11,32 0 0,34 | 0,775 MX_ KX
1089,0 | 116,21 | 38408 | 3780 | 2848 | 68830 | 2547 | 2070 1373 551 87,62 | 22, 0 1,24 | 0,885 '
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Cadval 1.8-in davam

1 7 3 4 5 6 7 8 o [ 10 (11 ] 12 | 13 | 14 | 15 | 16 17
Uinerx | 10290 | 30.29 | 13089 | 650 | 950 | 23400 | 91 | 146 | 292 | 51 | 7740 |1206| O | 020 | 0780 |
11034 | 1364 | 42453 | 6550 | 3165 | 84000 | 1350 | 1530 | 627 | 93 | 86.96 | 22.36| 0 | 290 | 0862
| 10732 | 9892 | 32191 | 3612 | 1300 [ 50900 | 2 | 280 | - | - |BL56 [1598| O | 026 | 0828 |
1089.5 | 117,82 | 39344 | 4200 | 1893 | 72233 | 1050 | 438 | 235 | 50 | 8358 |1818| 0 | 044 | 0.840
N 10445 | 60.84 | 23147 | 1208 | 92 | 34220 | 31 | 500 | 400 | - | 8318 | 644 | 0 | 042 | 0813 | NHK,

1089.6 | 114,79 | 38175 | 9820 | 2483 | 70060 | 1440 | 2855 | 3775 | 23 | 9508 | 1662| 0 | 398 | 0935 | MX, KX
N 10558 | 7581 | 26721 | 990 | 780 | 43800 | 244 | 244 | 165 | - | 8094 | 992 | O | 068 | 0837 | o nix
0| 10960 | 12508 | 41662 | 5240 | 2197 | 76100 | 1191 | 1980 | 1201 | - | 9206 |1883| 0 | 2.68 | 0.941 '
. 10635 | 85.79 | 29399 | 792 | 750 | 55750 | 130 | 258 | 990 | - | 8044 | 530 | 0 | 046 | 0813 | KX
1084.8 | 112,85 | 37419 | 3960 | 2080 | 68320 | 997 | 1891 | 1320 | - | 9258 |1852| 0 | 346 | 0946 | MX
g | 10855 | 7514 | 27202 | 720 | 372 | 46430 | 163 | 647 | 457 | - | 8336 | 344 | O | 074 | 0862 | KX,
' 1079.3 | 10549 | 36779 | 3640 | 1480 | 63200 | 1527 | 1946 | 1815 | - | 9504 |1606| 0 | 260 | 0976 | MX
XXl | 10428 | 5881 | 20649 | 618 | 563 | 33650 | 84 | 561 | 924 | - | 8380 452 | 0 | 052 | 0828 | NHK,
¢ | 10832 | 111,85 | 39537 | 4140 | 1656 | 66890 | 1669 | 2957 | 1185 | - | 94.90 |17.82| 0 | 216 | 0.949 | MX, KX
o | 10542 | 7349 | 26708 | 603 | 542 | 42010 | 20 | 145 | 52 | 85 | 8024 | 344 | 0 | 054 | 0831 | NHK,
1074.8 | 107,93 | 36772 | 3096 | 1573 | 62882 | 1736 | 1598 | 1485 | 178 | 9520 | 16.44| 0 | 332 | 0965 | MX, KX
xin, | 10498 | 6697 | 24801 | 120 | 167 | 35970 | 42 | 209 | 330 | 70 | 1998 | 404 | 0 | 044 | 0802 | NHK,
¢ | 10838 | 11136 | 40756 | 2560 | 2334 | 66900 | 1050 | 4697 | 1390 | 146 | 96.90 |19.80| 0 | 428 | 0.952 | MX, KX
s | 10550 | 7370 | 26572 | 211 | 222 | 44000 | 50 | 115 | 280 | 130 | 8090 | 120 | O | 040 | 0.967 |\l§|>><<
10716 | 9639 | 34799 | 2500 | 720 | 58230 | 1100 | 4874 | 2013 | 390 | 96,54 | 796 | 0 | 356 | 0,988 | N
xiil,, | 10390 | 5363 | 18952 | 420 | 490 | 29050 | 80 | 293 | 400 | - | 9158 | 168 | O | 030 | 0920 NléHn\L(k
¢ | 10728 | 9819 | 36890 | 1620 | 780 | 59000 | 1677 | 2769 | 680 | - | 9568 | 8OO | O | 504 | 0985 | SN
xivi, | 10420 | 5702 | 21632 | 36 | 50 | 31601 | 49 | 268 | 400 | - | 9268 | L1z | 026 | 028 | 0944 | NHKNS
¢ | 10747 | 10099 | 34521 | 1100 | 810 | 61200 | 290 | 3830 | 1630 9644 | 544 | 518 | 2.88 | 1.079 | KX MX
wy | 103L1 | 4281 | 15812 | 11 | 18 | 21661 | 7 | 720 | 172 | - | 8550 | O | 840 | 038 | L102 | NHK,
10942 | 124.74 | 44305 | 2494 | 1218 | 75704 | 456 | 6729 | 1201 | - | 90.88 | 0 |1412| 358 | 1166 | KX
. | 10325 | 4630 | 16806 | 10 | 9 | 24700 | 12 | 700 | 296 | 190 | 8856 | O | 290 | 060 | 1090 | NHK
it | 70735 | 99.46 | 37113 | 1739 | 400 | 59900 | 820 | 4440 | 3600 | 800 | 94.82 | 0 |1088| 3.92 | 1.173 | MX KX
xve | 10220 | SL7L [1Li78 | 21 | 38 | 14100 | 14 | 1637 | 26 | 220 | 8LI0 | O | L36 | 088 | LOTO |
1048.2 | 6456 | 23943 | 486 | 386 | 32560 | 314 | 9577 | 2800 | 330 | 9732 | O |1882| 484 | 1279
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Cadval 1.8-in davam

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
XVIds. 10246 | 33,95 | 12091 | 10 22 | 15700 | 132 | 549 | 329 | 200 | 81,20 | O | 1,20 | 0,44 | 1,068 KX,
Ut 11049,2 | 64,23 | 23207 | 500 340 | 32900 | 680 | 7214 | 3750 | 826 | 97,12 | 0O |1240| 530 | 1,222 NHK
XVIds. 10248 | 34,53 | 13184 | 14 21 | 18631 | 52 422 | 343 - 8656 | 0 [1220| 0,38 | 1,021 | NHK,
t11042,8 | 39,27 | 21719 | 301 516 | 34000 | 1010 | 4940 | 4661 | - | 9794 | 0 |13,06| 2,64 | 1,176 MX
Vil | 10290 | 39,29 | 13089 | 650 950 | 23400 | 91 146 | 292 | 51 | 77,40 {12,06| O | 0,20 | 0,780 KX
1103,4 | 136,4 | 42453 | 6550 | 3165 | 84000 | 1350 | 1530 | 627 | 93 | 86,96 [22,36| O | 2,90 | 0,862
XVig 10284 | 38,88 | 14283 | 18 20 | 19200 | 184 | 664 | 163 | 250 | 8596 | O | 6,86 | 0,30 | 1,030 K';LH&)'(
1042,9 | 59,35 | 21204 | 104 179 | 32200 | 3210 | 5252 | 2376 | 414 | 96,76 | 0 |13,62| 1,84 | 1,702 NS
XV r(CH) 1028,2 | 39,15 | 14311 | 20 7 15880 | 58 | 1550 | 457 | 220 | 8034 | O | 578 | 0,72 | 1,058 | NHK,
alt 1047,2 | 63,17 | 21885 | 1790 | 1070 | 29900 | 547 | 6161 | 6270 | 2060 | 94,42 | 0 |1356| 2,16 | 1,415 | MX,KX
XV 1018,0 | 24,82 | 9021 32 20 1110 | 173 | 3080 | 1150 | 210 | 8508 | O | 7,18 | 0,68 | 1,060 | NHK,
1042,0 | 56,80 | 21535 | 207 377 | 26446 | 421 | 7320 [ 11180 | 540 | 98,04 | 0 |16,06 | 4,22 | 1,400 | MXKX
XVl 1016,0 | 22,22 | 7480 | 10 15 9420 | 121 | 420 | 330 | 137 | 8416 | 0 | 202 | 056 | 1,039 | NHK,
1046,2 | 62,21 | 23244 | 326 241 | 30800 | 1245 | 3965 | 1940 | 406 | 9564 | 0O |1266| 420 | 1,298 | MX,KX
QUGLD 1020,3 | 27,45 | 9163 21 6 8990 73 [ 3230 | 186 | 75 | 7700 | O | 6418 | 046 | 1,083 | NHK,
1042,5 | 57,08 | 21396 | 237 400 | 30320 | 1402 | 7878 | 2906 | 645 | 91,76 | O |14,88| 4,10 | 1,563 MX
QUGLD
Vo 10200 | 26,57 | 8321 16 18 6832 | 111 | 1941 | 549 | 210 | 7192 | 0O | 4,34 | 044 | 1,020 NHK
QUQLD |1042,9 | 59,16 | 22443 | 469 295 | 32800 | 1370 | 7510 | 1287 | 530 | 9480 | O |11,76| 3,90 | 1,878
Xlly+p
QUGLD |1018,2 | 24,83 | 8648 23 18 | 12070 | 27 351 | 284 | 32 | 7686 | O | 0,24 | 0,56 | 1,044 NHK
XVllyz | 1049,2 | 59,33 | 22227 | 228 235 | 31620 | 1249 | 5321 | 2456 | 423 | 9468 | 0 | 7,60 | 6,82 | 1,283
QUQLD |1014,0| 19,99 | 6723 22 12 7240 15 | 2574 | 903 | 250 | 70,90 | O [13,90| 066 | 1,055 NHK
XVIl,; |1038,1| 53,57 | 18170 | 191 298 | 23940 | 882 | 8906 | 6766 | 526 | 9268 | 0 |51,92| 3,30 | 2,105
QUQLD |1009,0 | 1356 | 4324 11 7 3772 10 | 5168 | 1155 | 200 | 66,92 | O [23.46| 040 | 1,088 | NHK,
XVlls | 10325 | 46,44 | 14138 | 240 300 | 15420 | 852 | 11480 | 7920 | 610 | 9580 | O |56,12| 3,76 | 1,767 MX
LD 1007,3 | 10,78 | 3314 14 8 2980 56 952 | 343 | 139 | 68,04 | 0 [10,60| 046 | 1,068 | NHK,
1029,2 | 41,53 | 15562 | 80 54 | 22464 | 789 | 4480 | 515 | 532 | 88,02 | 0 [37,64] 3,30 | 1,362 | MX,KX
IOLD 1016,3 | 23,83 | 1608 18 12 6925 | 138 | 6780 | 277 | 164 | 5390 | 0 | 1,90 | 0,84 | 1,034 | NHK,
1036,5 | 51,91 | 19520 | 211 168 | 26500 | 847 | 10750 | 1120 | 320 | 82,84 | 0 |21,94| 824 | 2,044 NS
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Cadval 1.8-in davam

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
IIQLD 10110 | 16,04 | 5322 22 14 4992 340 | 4070 540 133 | 48,84 0 |2310| 058 | 1,069 NHK,
1023,5 | 32,62 | 11981 | 136 | 120 | 15000 | 1354 | 7620 1716 312 74,00 0 |4414| 290 | 1,453 NS
QLD 1010,6 | 1558 | 5147 20 12 4700 240 | 4110 615 76 58,68 0 |1394| 0,72 | 1,014 NHK,
1024,2 | 34,80 | 11698 | 390 | 182 | 14410 | 887 | 9414 1899 681 84,84 0 140,78 | 3,92 | 1,688 | NSMX
IVOLD 10110 | 16,02 | 5483 14 7 5690 46 | 4209 383 310 | 47,86 0 |1530| 0,30 | 1,092 NHK,
1028,8 | 39,66 | 17334 | 79 | 153 | 20800 | 1204 | 8174 1297 948 78,34 0 |43,70]1838]| 1,838 KX
IV+V 1010,9 | 16,14 | 5173 | 18 12 5200 30 | 4180 720 250 | 70,14 0 |26,76| 0,96 | 1,047 NHK
QLD 1020,9 | 28,51 | 10592 | 122 | 120 | 16600 98 5610 1000 696 92,34 0 |5082]| 3,46 | 1,913
VOLD 1009,5 | 14,55 | 4563 | 15 10 3510 65 | 1600 143 61 56,18 0 2490 | 046 | 1,058 NHK
1021,0 | 29,97 | 11399 | 82 | 192 | 16600 | 378 | 4508 1073 708 82,64 0 14090 6,14 | 1,566
QALD 1007,8 | 11,75 | 3731 15 7 3553 9 3575 67 567 | 46,64 0 3734 030 | 1,509 NHK
1016,5 | 22,75 | 6711 80 27 6075 65 8386 4175 1004 | 66,12 0 [5436] 268 | 1,818
IQALD 1009.4 | 14,24 | 4697 20 8 4600 16 | 4270 330 430 | 42,72 0 (3930 054 | 1,126 NHK,
1026,8 | 36,67 | 13490 | 82 | 136 | 18460 | 553 | 7869 3465 659 74,92 0 |5500] 3,60 | 2,383 NS
IIQALD 1007,9 | 11,96 | 3491 10 9 2872 113 | 3318 700 390 | 4044 0 |16,34| 180 | 1,128 NHK
1020,2 | 27,26 | 9534 | 104 | 118 | 13030 | 2079 | 8480 2210 867 78,98 0 [56,22| 584 | 2,320
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QUGLD (XVIl; vo XVIlly.,) sulart NHK tipli olub, minerallasmalar1 26,6-59,2 o/l
arasinda doyisir. Suyun Kimyavi torkibinin asas komponentlorinin migdar1 (g/l) asagida
gostarilon hiiduddadir: Na™+K” - 8,3-22,4; Ca** - 0,02-0,5; Mg®* - 0,01-0,4; CI - 6,8-32,8;
SO,* - 0,07-1,4; HCO5+COy* - 1,9-7,5; RCOO" - 0,2-2,9; HB,O; - 0,02-0,65. Suyun |
golaviliyi (A;) 4,34-14,88 %-ekv-dir. rNa/rCl amsal1 1,02-1,88 arasindadur.

QUQLD (QUQLD,.5, QUQLD,.5s) sular1 da NHK tipli olub, minerallasmalar
13,6-59,3 ¢/lI-dir. Suyun kimyavi torkibinin asas komponentlorinin miqdarlar1 (g/l)
asagida gostorilon hiidudlardadir: Na™+K* - 4,3-22,2; Ca®* - 0,01-0,24; Mg®* - 0,01-0,3;
Cl - 3,8-31,6; SO~ - 0,01-1,3; HCO;+COz* - 0,4-11,5; RCOO™ - 0,3-7,9; HB,O; -
0,03-0,6. Suyun I galaviliyi (A;) 0,24-56,9%-ekv-dir. rNa/rCl omsali1 1,04-2,11 arasinda
doyisir.

QLD (IQLD, IQLD, QLD, IVQLD, IV+VQLD, VQLD) sular1 asason NHK tipli
olub minerallasmalar1 10,8-51,9 g/l arasinda doyisir. Tosadiifi hallarda KX, MX va NS tipli
sulara da rast galinir. Bunlar da an ¢ox birgs istismar olunan obyektlora aiddir. Sularin
kimyavi tarkibinin asas komponentlorinin miqdar: (/1) asagidaki hiiduddadir: Na™+K" - 3,3-
19,5; Ca** - 0,01-0,4; Mg* - 0,01-0,2; CI - 3,0-26,5; SO,* - 0,005-1,4; HCO5+CO5” - 1,0-
10,8; RCOO - 0,14-1,9; HB,O; - 0,08-0,7. Sularmn | goloviliyi (A;) 1,9-50,82 %-ekv-dir.
rNa/rCl amsal1 1,01-50,82 arasinda doyisir.

QALD (IQALD, HQALD va HIQALD) sular1 da NHK tipli olub,
minerallagsmalar1 11,8-36,7 g/l-dir. Sularin Kimyavi tarkiblarinin asas komponentlarinin
miqdarlar1 (g/l) asagida gosterilon hiidudlardadir: Na*+K* - 3,5-13,5; Ca** - 0,01-0,1;
Mg?* - 0,08-1,4; CI' - 2,9-18,5; SO,* - 0,013-2,1; HCO3+CO3* - 2,9-8,5; RCOO" - 0,3-
4,2; HB4O; - 0,4-1,0. Suyun | galaviliyi (A;) 16,34-56,22 %-ekv-dir. rNa/rCl omsali
1,13-2,49 arasinda doyisir.

«bunazaounepm» HI'YH y3pa

«bunacaounecpmy HI'YM-nun WaTarnapblHbIH IIUIPOKUMUSBH CABUNUSIIAPU
UIUISHMSHAH WIKAH JIOBPHHAA SIOTHpIAMIIT 963 Cy HIMYHSICHHHH KHUMISBU
AHATTU3JISIPUHS 310pst BepunMutaup (bsasst 1.9.).

Hlumanu Bunseaou tiamaver 13 mMOPU30HT BSI UIUISHMS OOHEKTI WIS TSMCHII

onyamymayp. byunapaan 12 mopusont Bst oovext I'JI-itst (IJIdy, TJI,, TJ1 s, TJ1/1,,
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Il sa, T ses, T ss, TJses, TJIss, TJHss, T sa6, TJ1sa6e,) aiddir. By
obmexTsipuH nail cymapel Tamamuias HIIK tumnmu omy6, munepamnammanapst 10,2-
47,1 t/n apaceiama asiummp (baassia 1.9.). CymnapelH 1y3 TAPKUOJISPUHUH sicac
KOMIIOHeHT/Isipy ojan Ha™+K', ba Ba [[bO5+bOs" VIOHJIApBIHBIH MUTIapiaphl,
yiibyH omapar, 3,1-16,4, 3,6-24,6 Ba 2,0-9,2 r/n apacelHga ASHUIIND. ba?* B Mp*"
MOHJIAPBIHBIH MUTAApIapsl, nMyMuititsiros, 0,5 r/a-msH wox meitmn. CO,” MoOHyHYH
MUTIApbl 3C€HHI Juana3onpa (m3u-1,5 1/m) ngiummp, jJakuH Oy HOHYH HITKCSK
KOHCEHTpacuiachlHa YOX a3 aHaNu3sApAs Tsacaaud oaynyp. L3l Typiry ay3napbiHbIH
koHceHnTpacuiast 0,1-1,7 v/n apaceiHma nsiummp. TeTpabop Typiry my3JIapbIHBIH
koHceHTpacuiiast 0,03-1,1 r/n-nup. TTonimeps a1ops cynapeid bl ny3nynysy (C;) 48,40-
97,0 %-exB, bl ranssummiin (A;) ucs 1,4-47,4 %-exB apacwinga asiumup. pHa/pba
ssmcaibl 1,01-1,97-nup.

'AJI-pa cymapel na HIIK tuniam ony0, munepamnammanapsl 17,0-34,4 1/i-
nup. Cyityn sicac xkomnonenTisipu onan Ha'+K', b Bs H_[T)O3'+"bng' VOHJIAPBIHBIH
MUTAapapsl, yibyH ojnapar, 4,9-11,6; 4,0-16,2 Bs 2,1-9,0 /1 apaceiama aaiummmp. ba**
B Mp?* MOHJIAPBIHBIH MUTAapiapel 0,5 1/01-g Taspaup. CO.” HOHYyHUN murgapst 0,2
r/n-paH 4ox nevunn. L[3BU B TeTpabop Typury Iy3iapblHBIH KOHCEHTpacuiasapsl,
yitbyH omapar, 0,2-5,5 Bs 0,03-0,6 r/n apaceinaa asiumup. CyityH bl aysiaynysy (Cy)
51,0-92,0 %-exs, bl ranapunmiin (A;) ucs 4,0-42,2 %-exs-nup. pHa/pba ssmcansr 1,07-
2,277 apaceiHAa ASUUIIAD.

banyou bunsazaou itamavst 17 MOPU30HT BsI UILISTHMS OOHEKTIISIPU WIS TAMCHUIT
onyaumyiayp.  bywmapman  THIJI[A-aun cymaper HIIK  tumm  om;yO,
MuHepaiammManapsl 32,8-80,0 r/n apaceinga gsavumup. CyiyH 1y3 TIpKUOUHHH sicac
komrnoneHTnspu onan Ha'+K', bn Bs HH:Og,‘-FbOgZ‘ VIOHJIAPBIHBIH MU AApJiapsl,
yitbyH omapar, 11,7-29,5; 17,5-44.6 Bs 2,1-4,7 r/n apaceiaa gsiinmmp. ba’* Bt Mp?*
MOHIAPBIHBIH Muraapiapsr 0,5 r/1-s rsgspaup. CO,~ nonynyH muraapsl 0,02-0,6 r/m1-
nup. 1I3Bii Bst TeTpabop Typiry Ay3iapbIHBIH KOHCEHTpacHiiasl, yibyH omnapar, 0,2-1,2
Bs1 0,2-0,5 1/ apaceinganpip. Cynapeia I1olimeps stops bl aysnynysy (C;) - 89,2-95,2
%-exB, bl rsumsiBummiin (Ay) 2,0-3,6 Y%-exB-aup. pHa/pba smcaisr 1,02-1,06-as1p.
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DIy, T, T, TG, TI, T se, T se, TJs,, TJ s, T 506,

T sa600 [ I s, T 5506 Bt T'J1]lg MIIUIIAHMST OOHEKTIASAPUHS alpBUIMBIIIIABIP. BIiTita
obiexTaspun cymapbl HIIK tumm ony6, MuHepaiammanapsl 8,4-65,6 1/1 apacbiHaa
nainmup. [anyHayiibyH onapar, MUHEpaUiamma Bs Oamra KOMIIOHEHTIISIPUH
MUTAApAapbl ASPUHIANAS 3eTAUKbS TAAPUbIH a3aibip. CylapbiH 1y3 TAPKUOMHUH sicac

+ + -
KoMIoHeHTJIsipu osiad Ha +K', ‘b



banssan 1.9

«bunsarsaunedT» HI'YW-HuH HEeT HaTarinapblHbIH JIail CyJIapbIHBIH WIKWH KUMISBY aHAIU3ISPUHUH HATUBSIISIPUHS J10PS CHIXJIBITTIAPbIHBIH,
MHUHepaJlUIalIMalapblHbIH, KOMIOHEHTIISIPUH MUIapJiapbl Bl Oamra CIpMHHAIIpUHIH MUHUMYM (Q1TJa) B MaKCUMYM THAMATISApU

MT-mmn | Cyiiyn (l\j/IZII/}II}éI:I CyiiyH TAPKUOUH/IS OJIAaH HOHJIAPBIH MUTIAPhI, MI/JT Hg!ﬂiﬁ;ﬂz};})& fgng e B.I/z;‘x.HC}IYJI
H_IOpI/I:iO CBhIXJIbI paJIJIa . ) ) ]J_[j)O / SODSL
HT BA va 1,1,1,3 - Ha++ ba* N{? b C(_)4 3 PBOO" H'IB.40 C; C, Az A, | pbn cyﬁr})fH
OOMeKTH | KI/M Machl, K ] 7
iy +B0O3 TUIIA
1 2 3 4 5 | 6 | 7 | 8 9 10 11 | 12 | 13 | 14 | 15 | 16 17
IMumanu bunsarsaau yatag
rjg | 10120 1710 [ 551 [ 88 | 170 [ 7526 | 29 | 2116 | 169 | 33 | 748 | 0 | 240 620 [LOB]
10330 | 462 | 16358 | 321 | 509 | 24630 | 982 | 6283 | 1104 | 284 | 914 | 0 | 160 |13.40 1,31
rig | 10081 158 | 4290 | 36 | L6 [ 3706 | 4 | 2474 | 260 | 116 [4840 O | 14 | 06 |LO3|
10314 | 471 | 15829 | 425 | 630 | 22500 | 990 | 6395 | 1727 | 487 | 970 | 0 |4360| 222 | 1,90
rnn | 10247 [ 333 | 10408 | 168 | 340 [14270| 46 | 4766 | 458 | 282 |1840| O | 16 | 60 |L09|
10277 | 382 | 13292 | 228 | 618 |18820 | 68 | 6122 | 1275 | 292 |8640| 0 | 96 | 120 | 1.13
L 1010,0 | 148 | 4154 17 73 | 5122 | 67 | 2050 143 87 14960 O 116 | 3.0 |1.20 HILK
10220 | 308 | 9961 | 372 | 428 | 13090 | 805 | 9264 | 1673 | 470 |8380| 0 | 474 | 176 | 1.97
[, | 10072 102 | 3144 | 24 | 151 3555 | 12 | 2080 | 941 | 251 | 652 | O | 90 | 1Lz [LIL| .
110170 | 243 | 7590 | 216 | 389 | 10540 | 222 | 4673 | 1207 | 451 | 796 | 0 | 236 | 1256 | 1.37
T D6 1009,5 | 13,5 | 4039 56 78 | 4562 | 37 | 2037 721 49 60,6 0 50 | 44 |1.08 HIIK
© | 10249 | 396 | 12459 | 457 | 438 | 17320 | 518 | 7937 | 1056 | 456 | 90.6 | O | 310 | 96 | 152
Fin | 10115 | 163 | 4970 | 32 | 195 | 6081 | 34 | 2640 | 125 | 267 | 702 | O | 34 | 62 |Lil] o
10248 | 36.8 | 11790 | 244 | 326 | 16415 | 1470 | 4074 | 1036 | 378 | 904 | 0 | 182 | 116 | 1.26
- - - - - - - - - - - O - - -
Pssw | 10158 | 226 | 6990 | 98 | 189 | 6981 | 170 | 7137 | 750 | 301 | 616 | 0 | 322 | 62 |155| HIK
e 1008,0 | 11,9 | 3657 80 | 124 | 4346 | 34 | 2485 80 302 | 67,0 0 186 | 84 |1.26 HIIK
» 110083 | 125 | 3869 | 108 | 141 | 4466 | 34 | 3520 | 789 | 371 |7240| O | 246 | 90 | 138
Fin., |1006.9 | 1L0 | 2884 | 28 | 132 [ 36L1 | 10 | 1258 | 472 | 214 | 622 | O | L6 | 56 |Ll4| .0
» | 10074 | 271 | 7912 | 176 | 226 | 8416 | 305 | 7659 | 1293 | 315 | 806 | O | 322 | 88 |153
MM | 1021 | 295 | 7712 | B0 | 137 | 7738 | 18 | 2978 | 652 | 413 | 626 | 0 | 420 | 440 [L05| o
©» | 1029.0 | 39.7 | 10316 | 240 | 525 | 13350 | 972 | 7369 | 1224 | 539 | 872 | 0 | 330 | 108 | 154
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s 1007,7 | 135 | 4848 | 30 | 141 | 4887 | 27 | 482 515 147 |5267| 0 1,80 |-5aRA 1502, davamK
“0e1 1 1016,7 | 27,8 | 8480 | 232 | 404 |12130| 152 | 9160 | 1390 564 | 92,0 0 (3840 11,0 [ 1,77

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 | 16 17

AT 10120 | 17,0 | 4929 | 28 | 51 | 4025 | M3u | 2126 | 235 31 | 51,0 0 40 | 2,0 |1,07 HIIK
1014,6 | 34,4 | 11599 | 527 | 469 | 16200 | 225 | 8972 | 5500 548 | 924 0 [42,20| 18,8 | 2,27

bsainyou bunsrsau yatagi

IO 1023,6 | 32,8 | 11674 | 40 | 286 | 17520 | 22 | 2097 | 207 209 (89,20 O 20 | 28 |1,02 HIIIK
1059,0 | 80,0 | 29486 | 377 | 467 | 44640 | 617 | 4666 | 1212 452 9520 | O 36 | 7,2 |1,06

N 10141 | 20,2 | 6491 | 16 | 54 | 4955 | 12 | 1732 | 117 176 |4820| O 260 | 1,0 |1,03 HITIK
10485 | 65,2 | 23501 | 232 | 413 | 35190 | 880 | 8317 | 2213 326 [96,40| O 496 | 6,6 |2,03

[l 10126 | 175 | 5007 | 32 | 19 | 5760 | 2 534 313 81 [5120] O 04 | 10 |1,00 HIIK
1044,8 | 65,6 | 24093 | 569 | 675 | 36720 | 508 | 10222 | 5489 310 [96,80| O 430 | 21,2 | 1,84

N 10126 | 17,9 | 5541 | 36 | 24 | 5689 | 28 | 2502 | 200 232 [6440| O 70 | 16 |1,13 HITIK
1027,6 | 38,3 | 11771 | 172 | 274 | 14670 | 768 | 9491 | 1633 814 [8620| O 326 | 88 |1,55

e 10110 | 16,3 | 5242 | 56 | 66 | 5466 | 22 | 2050 89 191 | 624 0 42 | 62 |1,09 HIIK
1030,7 | 43,1 | 11574 | 563 | 813 | 16400 | 791 | 5514 | 9210 670 | 85,0 0 29,8 | 15,8 | 1,48

L 10080 | 119 | 3694 | 36 | 41 | 4092 | 10 | 2244 80 180 |4560| O 020 | 24 (101 HIIK
1034,1 | 48,3 | 16638 | 364 | 503 | 25580 | 500 | 9456 | 3520 625 [94,80| 0O |[49,60| 16,8 | 1,50

I 10100 | 14,9 | 4878 | 24 | 34 | 4707 | 2 | 2047 | 357 183 |4760| O |11,80| 1,80 | 1,15 HIIIK
@ 110206 | 31,6 | 7691 | 200 | 455 | 9462 | 824 | 10466 | 2842 889 [8120| O |44,20]| 15,8 | 1,95

s 10123 | 174 | 5584 | 40 | 62 | 4760 | 8 | 4456 | 503 128 | 416 0 19,0 | 4,0 | 1,07 HIIIK
1022,1 | 30,5 | 7579 | 140 | 593 | 8098 | 574 | 10353 | 1876 783 [6780| O |[54,40| 13,6 |1,80

I 10110 | 15,7 | 3721 | 20 | 156 | 2761 | 30 | 4797 | 464 264 [37,00] O 3,60 | 3,8 |15 HILK
* 11022,0| 30,4 | 7924 | 224 | 608 | 7108 | 700 | 10712 | 2454 700 | 82,0 0 |[5580| 16,6 | 2,07

e 10100 | 15,0 | 3287 | 48 | 34 | 1723 | 12 | 4246 | 157 65 (3260 O 520 | 20 [1.02 HILK
7 11030,9 | 43,3 | 14966 | 168 | 895 | 21810 | 1335 | 10604 | 4391 750 [86,80| O 61,2 | 29,0 | 2,16

I 10050 | 84 | 2670 | 64 | 34 | 2249 | 43 | 2303 | 349 160 | 52,8 0 42 | 50 |1,06 HILIK
a0 11020,0 | 26,9 | 7622 | 104 | 262 | 11050 | 232 | 3050 | 801 169 | 88,4 0 422 | 74 |1,83

I 10143 | 20,5 | 4563 | 40 | 102 | 6222 | 8 | 2220 | 240 46 | 61,0 0 10 | 30 |101 HIIK
Sabed | 1042,0 | 56,9 | 18761 | 374 | 691 | 27920 | 282 | 9419 | 1173 439 | 91,4 0 350 | 13,0 | 1,59

T 10143 | 20,1 | 5987 | 40 | 170 | 5589 | 68 | 1686 | 1436 198 | 46,8 0 40 | 58 [1,10 HIIK
A 11019,0 | 25,8 | 8397 | 136 | 302 | 11840 | 768 | 9646 | 2281 576 | 88,6 0 470 | 74 |2,02

T 10131 | 186 | 3774 | 44 | 19 | 3376 | 252 | 5398 | 532 356 [39,80] O 326 | 15 1,73 HIIK
A6 11017,8 | 24,8 | 6548 | 120 | 461 | 4703 | 643 | 8436 | 3720 654 | 51,4 0 446 | 16,0 | 2,40
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1, 1007,5| 11,0 3282 16 40 | 2575 7 3632 285 147 35,6 0 3.4 26 | 107 HILK
1029,1 | 40,3 | 13032 | 577 | 588 | 18780 | 1623 | 10450 | 3748 921 93,0 0 58,8 | 20,2 | 2,65

Codval 1.9-un davami

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

TAJI 10093 | 141 | 3491 | 24 | 73 | 3011 | 63 | 2298 | 169 72 | 418 | O 08 | 20 1105 HILK
1032,5 | 45,9 | 13080 | 413 | 656 | 15395 | 4996 | 9776 | 5500 941 85,6 0 458 | 21,6 | 3,54

JULIL 10154 | 221 7756 | 112 | 170 | 11790 | 79 891 1144 112 84,8 0 10 56 | 1,02 HILK
1027,1 | 37,2 | 12484 | 120 | 401 | 17420 | 115 | 4415 | 1979 318 93,4 0 8,6 6,6 | 1,11

I'sipmaky yatagi

I, 10399 | 54,9 | 20810 | 24 97 | 30850 | 98 | 2349 423 231 | 93,60 0 38 | 1,00 | 1,04 HILK
1068,4 | 91,8 | 34102 | 120 | 292 | 49970 | 1029 | 4661 | 1579 528 | 95,20 0 46 | 2,00 | 1,07

TIlles 10344 | 205 6035 96 73 | 7370 8 1931 503 231 | 67,60 0 280 | 10 |1.03 HILK
1058,3 | 78,5 | 29985 | 425 | 715 | 44987 | 52 | 8893 | 1710 376 | 96,20 0 17,80 | 14,60 | 1,26

L 10098 | 144 | 4221 | 32 | 57 | 3147 | 13 | 2476 | 420 80 4680 O | 660 | 30 |111 HILK
1031,2 | 44,0 | 15532 | 112 | 404 | 21520 | 1588 | 7883 | 1961 327 |89,00 0 4780 | 6,6 | 2,07

L 10141 | 20,2 6155 64 73 | 5166 | 18 | 6087 492 256 | 53,00 0 288 | 34 |146 HILK
%6 11019,7 | 26,7 8294 | 136 | 292 | 8243 | 208 | 8593 | 1253 344 | 65,80 0 436 | 7,2 |1,84

L 1020,1 | 27,2 8807 40 | 146 | 8718 | 14 | 8111 521 201 61,2 0 228 | 20 |130 HILK
4 1 1030,1 | 425 | 15120 | 96 | 175 | 17909 | 40 | 8535 967 330 75,2 0 340 | 48 | 1,56

T, 1006.6 | 9.6 2891 24 56 | 2332 | 66 | 2319 325 312 52,6 0 272 | 44 |144 HILK
10145 | 20,8 6590 | 112 | 163 | 7054 | 745 | 6343 | 1155 486 66,8 0 420 | 6,0 |191

TAJI 10075 | 11,0 2445 15 | 164 | 1540 | 11 | 1540 297 220 50,2 0 3.6 06 |104 HIIK
1029,6 | 40,9 | 14835 | 194 | 520 | 21100 | 555 | 9289 | 1086 340 93,6 0 446 | 294 | 1,90

Yaxuarsap yatagi

ot 1008.6 | 12,9 4066 36 73 | 3837 2 2381 303 37 53,2 0 0,80 | 1,60 | 1,04 HILK
1046,0 | 61,9 | 22581 | 585 | 930 | 39030 | 3280 | 12584 | 4983 503 97,8 0 39,6 | 20,8 | 1,82

e 1007,0 | 10,2 3604 28 41 | 3830 | 16 857 240 144 50,8 0 440 | 16 |1.03 HILK
1048,7 | 65,6 | 24334 | 297 | 871 | 36690 | 2261 | 11480 | 2413 628 94,0 0 43,8 | 14,2 | 1,88

I 10129 | 185 | 5509 | 16 | 73 | 5640 | 10 | 2051 | 198 80 | 548 | 0 | 040 | 20 |1.08 HIIK
® | 10410 | 559 | 16765 | 401 | 608 | 23950 | 1471 | 9397 | 3020 721 97,6 0 33,40 | 19,2 | 1,58

I 10083 | 125 | 3896 | 23 | 43 | 4187 | 4 | 3293 | 9/ 80 | 508 | O 60 | 32 107 HIIK
1021,0 | 30,1 8988 | 417 | 595 | 7688 | 687 | 12009 | 2860 836 86,6 0 43,8 | 19,2 | 1,88

L 10123 | 17,7 5115 24 51 | 5367 8 1830 263 156 44,2 0 440 | 2,40 | 1,09 HILK
@ 11028,7 | 39,5 | 14686 | 208 | 481 | 20720 | 354 | 10813 | 2159 856 93,8 0 49,2 | 31,40 | 2,13
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i [0 8 |G| | ] [ | | (] @] %6 ][] g
rip, | 10120 168 | 4703 | 24 | 40 | 5193 | 4 | 4120 | 68 43 3980 0 | 7.60 | 420 | 1,02 | HIIK,
» | 10211 | 303 | 8988 | 301 | 668 | 8410 | 1119 | 10120 | 2631 | 725 |7400| O | 578 | 222 |248| HC
‘banssn 1.9-Uug naBambl
1 2 3 1 5 1 6 | 7 | 8 9 10 11 [ 12 | 13 | 14 | 15 | 16 17
1S 10115 | 16,5 5175 44 43 | 4462 | 13 | 1099 243 75 42,0 0 540 | 2,0 |1,06| HIIK,
¢ 110232 | 323 | 9720 | 160 | 588 | 13010 | 193 | 9853 | 2610 | 793 |92.60| O |5240| 162 |225| HC,KX
Fin, |1008.1] 137 | 3931 [ 43 | 18 [ 2428 | 12 | 1061 | 446 | 228 | 534 | O | 20 | £20 [LO2|
110330 | 469 | 17785 | 160 | 339 | 26870 | 701 | 7835 | 2860 | 551 | 968 | O | 450 | 192 | 2.03
- - - - - - - - - - - O - - -
s | 10205 | 283 | 9382 | 80 | 350 | 12510 | 55 | 4881 | 858 | 160 | 802 | 0 | 124 | 74 |116| HIK
Fin.,. | 10160 | 228 | 6994 | 56 | 57 | 7960 | 7 | 732 | 458 | 160 | 674 | O | 18 | 140 [L02| ;0
x| 1028.9 | 398 | 14966 | 125 | 350 | 22650 | 123 | 7412 | 1087 | 329 |9680| O | 230 | 960 | 1.39
I 10076 | 11,2 | 3241 32 36 | 2930 | 24 | 1869 226 52 |4140| O 6,0 | 140 | 10 HILK
6 | 10076 | 381 | 12254 | 417 | 846 | 17600 | 940 | 9853 | 3496 | 572 | 854 | 0 | 530 | 27.2 | 261
[, | 10105 | 165 [ 4658 | 28 | 34 | 4505 | 7 | 4104 | 100 | 150 | 552 | O |1660| 14 |L27| pnc
10166 | 236 | 8206 | 120 | 146 | 9942 | 804 | 7614 | 2002 | 493 | 820 | 0 |4080| 48 |1.90
TAJI 1008.6 | 13,0 | 3179 20 39 | 2842 | 51 | 2172 80 68 43,0 0 40 | 1,20 | 1,05 HIIK
10264 | 372 | 11433 | 733 | 812 | 16760 | 3200 | 5719 | 3749 | 629 | 940 | 0 | 548 | 176 | 2.31
Cyayrsans yatag
rjg | L00AL[ 14 [ LLLL [ 24 [ 24 [ 1132 [ 12 | 3430 | 429 | 180 [4440[ 0 | 620 | 16 [LO7[ e
10199 | 26.8 | 8538 | 481 | 786 | 9462 | 1502 | 8224 | 1899 | 430 |8720| 0 | 524 | 146 | 221
I, 1010,1 | 151 | 3703 24 24 | 3602 | 58 | 2059 189 71 73,0 0 70 | 0,6 |108| HIIK,
10249 | 348 | 11988 | 296 | 116 | 17130 | 1374 | 6011 | 955 | 482 | 924 | 0 | 168 | 10,6 | 2,00 | MX, HC
L 1006 9.0 3107 | 52 43 | 2527 | 31 | 2096 - - 44,40 0 1,6 46 | 111 HIIK
10175 | 246 | 6077 | 148 | 114 | 8425 | 539 | 5510 | 964 | 103 | 938 | 0 | 506 | 6.4 |216
[, | 10100 148 | 4145 | 32 | 30 | 3567 | U | 4627 | 640 | B2 | 438 | 0 | 260 | L4 |140| HIOK
3 110169 | 278 | 8515 | 104 | 272 | 9414 | 118 | 10841 | 2514 | 933 | 672 | 0 | 512 | 82 |219| HC
[l | 1014.0 | 198 | 6354 | 30 | 22 | 7551 | 12 | 3938 | mo | 164 6720 O | 38 | 920 [LO&| 0
*4 110146 | 209 | 7388 | 190 | 251 | 10020 | 66 | 6249 | 1o | 990 | 870 | 0 | 226 | 102 | 134
[in.. | 10085 128 | 3563 | 16 | 15 | 4512 | 4 | 2661 | 220 | 108 | 460 | O | 02 | 060 | LOL| v
s | 10269 | 42,5 | 12825 | 281 | 267 | 15020 | 1587 | 9100 | 2019 | 715 |9660| O |4860 20,60 |1.96
T, | 10100 | 151 | 4211 | 44 | 46 | 3375 | 8 | 4937 | 581 | 156 |44.80| 0 |1620| L8 |136| HILIK
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1016,2 | 25,5 6452 96 182 | 9114 | 262 | 8418 1776 903 73,2 0 46,80 | 39,0 | 1,97
e 10093 | 143 | 4230 | 33 | 49 | 3240 | 15 | 3792 86 146 4620 O 70 | 0,80 | 110 HILK
1020,3 | 27,7 7809 132 | 335 | 10210 | 709 | 7990 4211 990 | 92,20 0 49,80 | 29,0 | 2,09
1T, 10120 | 169 | 5285 | 24 | 78 | 3808 | 15 | 2772 - - 53,0 0 116 | 28 (114 HILK
1017,7 | 24,8 8068 64 217 | 10413 | 914 | 8056 543 331 85,6 0 43,2 56 | 1,47
banssan 1.9-un naBaMmel
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
TAJIL 1006,9 | 11,7 2884 20 24 | 1252 | 42 2120 123 203 30,0 0 2,0 | 1,20 | 1,07 HILK
10210 | 31,9 10281 | 248 | 425 | 15350 | 1754 | 5625 2154 578 95,8 0 67,6 | 13,2 | 3,79
1014,7 | 23,1 6608 36 208 | 9556 | 10 2319 607 120 83,8 0 54 7,8 |107 HILK
VI 10152 | 254 6751 160 | 401 | 9582 41 2668 1384 237 84,4 0 7,4 10,8 | 1,09
1017,2 | 24,2 7560 321 | 384 | 12610 | 19 1608 349 74 82,6 16 0 6,2 | 0,85 MX
1018,9 | 30,9 9761 401 | 602 | 13820 | 317 | 2030 869 162 89,0 7,6 0 9,8 |0,98
Patmaiibl (Cuanmop camsicu)yatagi \
I'rjig | 1005,2 8,2 2865 154 32 4400 98 366 154 84 92,38 | 1,10 0 6,52 | 1,0 HC
LI 1007,1 | 104 3358 112 97 | 4312 | 114 | 1233 583 76 73,08 0 1,80 | 5,20 | 1,03 HIIK
1011,2 | 16,4 5713 305 | 277 | 8191 | 235 | 2367 972 146 90,06 0 14,66 | 17,06 | 1,20
R 1007,7 | 114 3088 492 | 178 | 5025 87 1601 492 122 74,86 | 5,32 0 17,84 | 0,92 MX
1008,0 | 12,1 3240 655 | 240 | 5418 | 103 | 1694 655 144 | 75,20 | 7,30 0 19,48 | 0,95
R 1005,2 8,2 2384 263 | 136 | 4096 7 596 263 101 58,64 | 9,08 0 9,12 | 0,76 KX
1008,0 12 2512 | 1201 | 160 | 4818 45 1757 1201 422 81,80 | 18,78 0 22,58 | 0,90
I 10052 | 83 | 2790 4 43 | 4004 | 8 864 211 36 (5692 0 0,56 | 0,82 | 1,01 HIIK
10495 | 67,5 | 25769 | 569 | 286 | 39550 | 225 | 4572 4576 405 98,72 0 33,20 | 28,98 | 1,51
darmaiibl (MsamsMMsAIM camsicu) yatagi ‘
I 1013,1 | 18,7 5918 32 92 | 8612 5 1342 344 216 73,28 0 208 | 3,74 | 1,03 HIIK
1018,9 | 25,9 8367 475 | 468 | 11590 | 179 | 3080 5148 1090 | 93,70 0 12,28 | 17,86 | 1,39
MacasbIp yatag: \
I 1010,2 | 15,3 3298 80 112 | 5065 3 1678 583 26 57,80 0 0,20 | 1,60 | 1,01 HIIK
1047,0 | 62,9 | 23596 | 423 | 423 | 35910 | 558 | 6669 2948 518 96,20 0 35,20 | 21,20 | 1,61
UL 1008,0 | 12,1 3211 56 102 | 3463 | 12 1072 229 116 62,6 0 0,20 | 5,60 | 1,90 HIIK
10276 | 37,6 | 11134 | 152 | 632 | 15920 | 68 4349 1316 296 91,4 0 24,80 | 12,80 | 1,43
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s [I[bO3+BbO0s” HOHTAPBIHBIH MHTAAPIAPHI, YitbyH omapar, 2,7-24,1; 2,2-36,7 Bs
2,1-10,7 r/n apaceiHaa ASHALITHD.

ba?* B Md* WOHJApBIHBIH MUTAapbl sicacadH 0,5 1/m-sa raggapaup. bssu
OOHEKTIIAPSH FOTIPIVIMINI Cy HIMYHSULIpHHUH aHamusspuaas 0,6-0,9 r/n M>**
roHyHa pact dsumHap. CO,” HOHYHYH MUTHAphl 1,3 T/1-5 TIApAUp BS OHYH HIKCSK
KOHCEHTpacuiachel, sicacsiH, OUpAsi HUCTHCMap OJIyHaH OOHEKTISApAS pacT ISUIMHHUP.
[[3Bli Bs TeTpabop TypINy Ay3JIapbIHBIH KOHCEHTpacuiantapsl, yibyH ojnapar, 0,1-4,3
Bs1 0,2-0,9 /i apaceiaga navuimmp. Cyityn bl ny3nynysy (C,) — 32,60-96,8 %-exB, bl
rsursBunuiiy (A;) ucs 1,0-55,8 %-exB-mup. pHa/pba smcanst 1,01-2,16-ap1p.

I"aJI/I-iu cynapel ga HINK tummuaup B munepaammanapsl 14,1-45,9 r/n-
mup. Ha™+K*, bir Bst LI[bO3 +bO4” HOHIApbIHBIH MUTIAPSL, YilbyH onapar, 3,5-13,1;
3,0-15,4 Bs 2,3-9,8 /1 apacsiszaa asiinimmp. ba®* Bt M>>* HormapsiHsH MuTIaps! 0,7
r/n-1 ragapaup. CO,” wmoHyHYH KoHceHTpacmitacel 0,06-5,0 r/m-mup. Mnkcsk
KOHCEHTpacuiia TSIK-TAK aHAJIM3JISAP/s MIIAIIKUIL OJyHyp Bsi Oy cynap, agarsH, HC
TUIJISL ~ TAMCHJI  onyHypjap. L[3BU B4  TeTpabop  Typuly JIy3JapbIHBIH
KOHCEHTpacuianapsel, yibyH omnapar, 0,2-5,5 Bs 0,07-1,0 r/n apaceiHna asiuimuvp.
Cyiiyn bl ny3nynysy (C;) 41,8-85,6 %-exB, bl rsuisBunmiin (A;) ucs 0,8-45,8 %-exB
apaceiaia asitnimump. pHa/p'ba smcanst 1,05-3,54-ma1mp.

QAJIJI cynmapet HIIK tummm ony0, muHepamnammanapel 22,1-37,2 1/n
apaceiana agitnmmp. Ha'™+K', b Ba [I[bO5 +bOs" VOHJIAPBIHBIH MUTJAPhI, YbYH
onapar, 7,8-12,5, 11,8-17,4 Bs 0,9-4,4 r/n-nup. ba** HOHYHYH muraapsl 0,1 1/11, M>?*
MOHYHYH muraapsl ucs 0,17-0,4 r/n apaceiHaa qgiummp. CO,” nony 0,1 r/n-nsH 4yox
nevini. 1I3BU B TeTpabop TypIly Ay3JIapblHBIH KOHCEHTpacuiaSkl, yilbyH oJjapar,
1,1-2,0 Bs 0,1-0,3 r/m-gup. Cymapein bl aysnynyepy (C;) 84,8-93,4 %-exs, bl
rsuisiBuniin (Aj) ucs 1,0-83,6 %-exs-nup. pHa/pbn smcansr 1,02-1,11 apaceinaa
JUSTUALLINAD.

TI'vipmaky namaveinpin uictucmapsl ['JI]] B ['AJIJ[-na smarsnapasip. ['JI ucs
Iy, TJp+s, T4, TJlses, [Js,,, T'JI[g muiopu3oHTIapbiHa OOJIIHIIP.
O6itextnspun cynapsl Tamamwis HIIK tunom ony6, munepamiammanapsr 9,6-91,8

r/n apacelHia Asiumup. ['aHyHayiibyH onapar, WUKCSK Jsapsabsaas (78,5-91,8 r/m)
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muHepautammein  cynap [JIA; Ba TJI[.3 uctucmap oOiiexkTinsapunas Tsacaaud
OJIyHYP, JSPHUHIIAKA 3€TIUKbI MUHEpAJIamMa azainslp. CyiyH 1y3 TApKUOMHUH sicac
KoMIoHeHTIsApu onan Ha'+K*, b Ba H_H)O3'+"I)ng' VMOHJIAPBIHBIH MUTJApiiapsl,
yitbyH omapar, 2,8-34,1, 2,3-50,0 Bs 1,9-8,9 r/n r/n apaceiama msitmmmp. ba® Bs
M5*" nommapsisbie Murgapnapsl 0,5 r/1-gsH wox meitmn. CO,” MOHYHYH MUTIApbl
scacsiH 0,2 v/n-s rapsgpaup. TJIA;, TJIMI; B T'JI[lg miopu30HTIapBIHBIH CyJIapbliH/A
CO,* HMOHYHYH MHIJAphl TAK-TAK aHATH3TAPAL, yibyH omapar 0,8,1,6 Bst 1,0 r/m-s
yateip. [[3Bl Bs TeTpabop Typiy My3japblHbIH KOHCEHTpacuianaphbl, yibyH oJiapar,
0,3-1,7 Ba 0,08-0,5 r/it apaceiana psiinmup. Cyiya bl my3nynyey (C;) 46,8-96,2 %-
ekB, bl ransBunmiin (A;) ucs 2,80-47,80 %-exs-aup. pHa/pba sMcanbiHbIH THAMATH
1,03-2,07 apacbinga Asiu-mmp.

TAJIJ] cymapst HIIK tamminup, muHepamiammacs! 11,0-40,9 t/l-nmup. Syiiyn
Ny3 TAPKUOMHMH sicac KOMIOHeHTHspu onmaH Ha'+K', ba Bs [[bO; +bOs"
MOHJIAPBIHBIH MUTJApIIAphI, YilbyH onapar 2,5-14,8; 1,5-21,1 B« 1,5-9,3 r/a apaceinga
DIE:170700005100 "ba2+, M>»>?* Bs CO42' MOHJIapbIHBIH MurAapsl 0,5 r/n-as1 dox nevini. 13U
B TeTpabop Typlly Ay3JIapblHbIH KOHCeTpacHuiiasel, yibyH omnapar, 0,3-1,1 Bsa 0,2-
0,34 t/n-nup. Cyiiya bl ny3mynysy (C;) 50,2-93,6 %-exB Bst bl rsuisiBunuiin 3,6-44,6
%-exB-nup. pHa/p'ba ssmcanst 1,04-1,9 apackinaa agiummp.

Yaxnaznap iamaveinoin vuuisiHMsICH sicacsH 1'JI/] wna siarsinapasip. by nan
nactscunas 13 unmssams oovexktu (IJIy, TJIM,, TJIMs, TJIs, TJs., T'JIs.6,
T dss, UJAMsy, TIsn, TIsaee, [ snes, [T s B TJIMlg) alipbuaMbIIigsIp.
Tomnanpl0 CUCTEMIISIIAUPUIMUII UIKUH Cy aHanu3Jsipu scacsiH HILK tuns annaup.
Hanup mannapnaa, HUCOATAH nama y3yH MUIJISTAS UCTUCMAp OJIyHAH OOMEKTIsApas
MX, KX Bga HC tumnnu cynapa tsacamand enumup. CynapblH MUHEpAJJIAIIMACHIHBIH BS
el A Oamra KOMIOHEHTISPUH MUTJAPBIHBIH JISPUHIIANS D€TAUKBS TSIAPUBIH
azanmasel mimanuas onynyp. CynapeiH MuHepaiammacel 10,2-65,6 /n-aup, nys3
TAPKMOUHUH scac enemeHTnspu onad Ha'+K', ba Bs ]_LI’I)Og'+'I>OgZ' VIOHJIAPBIHBIH
MUTJApHI, YiUbYH onapar 3,3-24,3; 3,6-39,0 Bs 0,9-11,5 r/n apacbiHga asgiuimp. Ba2+,
M>** Bs CO42' HWOHJIAPBIHBIH MHTIApHI, sicacsH, 0,5 r/1-a1 rapgapaup, Tacaaidwu

njayiapaa Jama WIKCSIK SI0CTAPUBbHIAPS pacT suHUp. L[3BU Ba TeTpabop Typury
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ny3napblHblH - KoHceHTpacuiassl  0,07-3,5 Ba 0,04-0,8 r/m-gup. Cynapsin bl
ny3iyinysy (Cq) 42,0-97,8 %-exB, bl rsusBwmiin (A;) ues 0,40 57,8 %-exB-aup.
pHa/p'bn smcansr 1,02-2,61 apacbinga agiumup.

'AJII-s cymapel qa HIIK tummm omy6, munepamammanapsr 13,0-37,2 r/n-
mup. Ha+K', b Bst IIIbOs +bOs> HOHIAPBIHBIH MUTAAPEL, yilbyH omapar 3,2-11,4:
2,8-16,7 Bs 2,2-5,7 r/n apaceiHAa ASHUTITHD. ba®* B Mo HoHIapbIHBIH MuTAapsI 0,8
r/m-gsH 4ox geiimn. CO,” HOHYHYH KOHCeHTpacmitacel senmm (0,05-3,2 r/m)
nuanaszonga Asiummp. 3Bl B TeTpabop Typiny ny3JapblHbIH KOHCEHTpacuiashl,
yibyH omnapar, 0,08-3,8 B 0,07-0,6 r/n-mup. Cymapeia bl my3nynyey (C;) 43,0-94,0
%-exB, bl ransBunmiin (A;) ucsa 4,0-54,8 %-exs-nup. pHa/pba smcansr 1,05-2,31
apachlHa ASTUUIIND.

Cynytsans hatabblHbIH UIUITHMS 0OMekTisipuHuld 8-u (I'JIMy, TJIH,, TJ1 o3,
[T 3+4, U550, T e, TJI7, TJIMg) I'JIJI unsa snarsgapaeip. by oOhexkTiaspun
cynapel sicacssH HIIK tummmmup. TJI; B ['JI-n1 HC Bs MX tumim cynapa
tacaand onynyp. CynapeiH MuHepauiammManapsl 9,0-42.5 r/n-nup, 1y3 TAPKUOMHUH
scac KOMIIOHEHTJIAPU OJIaH Ha"+K*, bn Bsa ]_[I"bO3'+"bO32‘ HWOHJIAPBIHBIH MUTIAPHI,
yitbyH omapar 1,1-12,8, 1,1-17,1 Bs 2,7-10,8 r/n apacsinna gsitnmmp. ba’* Bt Ma?*
MOHIAPBIHBIH ~ MHUTHAphl, sicacsH 0,5 r/m-s  ragapaup.  CO,°  HOHYHYH
KOHCEHTpacCUHachl SEHUII JTMara3oH/ia ASHUIISPSIK, OHYH U3UHIA — 1,6 T/71-9 9aThIp.
[[3Bl B TeTpabop Typiry Ay3mapbIHBIH KOHCEHTpacwitasi, yibyH onapar 0,2-2.5 Bs
0,7-0,99 r/n apaceinaa asitumup. Cynapbia bl nysnynysy (C;) 43,80-96,60 %-cxB, bl
rsuisBrniu (A;) ucs 0,20-52,40 %-exB apaceingansip. pHa/pba smcaner 1,01-2,21-
TUp.

'AJI cymaper HIIK tumm ony6, munepamtammanapsl 11,7-31,9 r/n-nup.
Ha™+K", b Bst II[bO3+BbOs” HOHIAPBIHBIH MUrAapsl, yitbyH omapar 2,9-10,3; 1,3-
15,4 Bst 2.1-5,6 r/n apacbinaa mstiinmup. ba’* Bs M>*" nomnapsiaeie mMurgapsr 0,5
r/m-msH gox geimn. CO,” WOHYHYH KoHCeHTpacuiiackl senum (0,04-1,8 r1/m)
nuanaszonja Asiummp. 3Bl B TeTpabop Typiny ny3JapblHbIH KOHCEHTpAacuiashl,

yitbyH onapar 0,1-2,2 Bs 0,2-0,6 r/n-gup. Cymnapsia bl my3nynysy (C;) 30,0-95,8 %-
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exB, bl rsnmssunuiin (A;) uca 2,0-67,6 %-exB-aup. By cymap HIKCAK TAISABUIUD,
pHa/p'ba ssmcanbiabia ruiimsatu 1,07-3,79 apaceinaa asiummp.

JUIZL cynapet HILIK Bt MX tumm ony6, munepautammanapsl 23,1-30,9 r/a-
aup. HIIK Tummm cynapblH 1y3 TAPKUOMHHUH sicac KOMIIOHeHT/sipu onaH Ha'™+K”,
‘b Bsa H_H)O3'+T)ng' HMOHJIAPBIHBIH MUTJAPHI, YbYH onapar 6,6-6,8; 9,6-9,6 s 2,3-
2,7 t/n, MX tuniaum cymapna ucs — 7,6-9,8, 12,6-13,8 Ba 1,6-2,0 r/n apaceiHga
JSANLLIAD. ba** B M>** nonnapsibiH Muraapsel HILK tunmm cynapna, yibyH onapar
0,04-0,2 Bs 0,2-0,4 r/n, MX cynapaa ucs 0,3-0,4 Bs 0,4-0,6 r/11 apaceiHia ASHALIND.
CO,* monynyn muraapsl HILIK T cymapaa gox a3 (0,04 /-5 rsasp), MX Tarom
cynapaa ucst HucosaTaH yoxayp (0,3 r/n-a ransp). Cynapeia bl gyznynyesy (C;) HILK
T cyidapaa — 83,8-84,4 %-exB, MX Tumim cymnapaa ucs 82,6-89,0 %-exB
apaceigaa asitumup. bl rsusiBunuk 5,4-7,4 %-exs (HILIK tummm cynapaa), bIbl
rsuisIBUWIMK ucs 6,2-9,8 %-exs-gup. pHa/pbn amcanst HIIK tummu cymapna 1,07-
1,09, MX tumu cynapaa ucs 0,85-0,98-nup.

Dammaitvr namavvineitn Cuanmop camgcunaa cyiaap I'HTJIA s [JI-ns
tovipsaunmunanp. UTJIA-aun cynapsl Mmuxtsnud tummu onyo (HC, HIIK, KX,
MX), munepannammanapsl 8,2-16,4 v/ apacslHaa ASHUIIND.

['JI cynmaper HIIK Ttummum omy0, mMunepamnammanapel 8,3-67,5 r/a-mup.
CyityH ay3 TApKuOUHMH sicac koMmoneHTisipr onan Ha'+K*, b Bs II[bO3+bOs"
WOHJIAPBIHBIH MUTAAPHI, YHbYyH onapar 2,8-25,8, 4,0-39,6 Bs 0,9-4,6 r/n1 apackiHaa
mtitnmmp. ba®* monyrys Murmapsr 0,6 r/i-st riaspanp. M>®* HOHYHYH MHTAAphl HCS
0,04-0,3 r/n apaceina msitnmmp. CO,” nonyryH Murgapst 0,03 T/1-IsH 40X ACHHIL.
[[3Bii B TeTpabop Typiry Qy3/IapbIHBIH KOHCEHTpacuiiasel, yibyH onapar 0,2-4,6 Bs
0,04-0,4 r/n apaceinna nsitnmmp. Cyityn bl ay3nynyey (C;) 56,92-98,24 %-eks, bl
rsutsiBrmK (A;) ucs 0,56-33,20 %-exs-nup. pHa/pbna simcaner 1,01-1,51 apaceinga
JUSTUALLINAD.

Mawgammaonu cawacunun cynapsl anaeiz ['JI-ns oiipsannub. By cymap
tamamuiss HILK tumnmm ony0, munepamnammanapsl 18,7-25,9 r/a-gup. CyityH ny3
TAPKMOUHUH sicac KomnoHeHTIsapyu onan Ha'+K, b Bs IHBOg'+BO32' VIOHJIAPBIHBIH

MUTJApHI, YibYH onapar 5,9-8,4, 8,6-11,6 s 1,3-3,1 r/n1 apacbina Jaiuimp. ba’" B
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M>*" nonmapsieiH Muraaps 0,5 v/1-msH gox aeint. CO,” nonyHyH Muraapsi 0,2
r/n raaspaup. L[3BlU Ba TeTpaGop TypIly Ay3JIapblHBIH KOHCEHTpacHUiaShl, YHbYH
onmapar 0,3-5,2 Bs 0,2-1,1 r/n-mup. Cyityn bl ny3nynysy 73,28-93,70 %-eks, bl
rsursiBuuiin (A;) ucs 2,08-12,28 %-exs-nup. pHa/p’ba smcanst 1,03-1,39 apaceiaga
JSTUALLIAD.

Maca3zwip iiamasbinotn visiaMs ooviexTsspu ['JI/] Bs QaJlJI-nup.

['JI cymaper HIIK Tummm omy6, mMunepamtammManapsl 15,3-62,9 r/n-mup.
CyilyH my3 TApKMOMHHMH scacblHbl TAmKua efnsH Ha'+K', bn Ba [[bO; +bOs"
MOHJIAPBIHBIH MUTAAPHI, YiUbYyH omnapar 3,3-23,6; 5,1-35,9 Bs 1,7-6,7 r/n apaceiana
JSANLLIAD. ba®* B Mo** WOHJIApBIHBIH MuUraapsl 0,5 1/11- rsaaspaup. CO,” VOHYHYH
muraapel  0,003-0,6 r/n-gup.  13BU B  TeTpaGop Typuly JIy3JapbIHBIH
KOHCeHTpacHuiiasel, yiibyH onapar 0,6-3,0 B 0,03-0,5 r/n-mup. Cyityr bl ny3nynypy
(Cy) 57,80-96,20 %-exB, bl rsmsasumiin (A;) ucsa 0,20-35,20 %-exs-nup. pHa/pbn
amcainbl 1,01-1,61 apaceinga agiummp.

QaJIJI cynmapsr ma HIK tummm omy6, munepamnammManapsr 12,1-37,6 v/n-gup.
CynapblH KUMHASIBY TAPKUOMHMH scac komnoHeHTaspu onad Ha'+K', b Ba II[HO5
+bOs> HOHNAPBIHBIH MHUTAApHI, yitbyH omapar 3,2-11,1; 3,5-15.9 Bs 1,1-4,4 r/n
apacblHJa ASUULLIND. ba* MOHYHYH Murgapsel 0,2 r/m-s ragspaup, M>** VOHYHYH
murgapsr ucst 0,1-0,6 /1 apacsiana asiinmmp. CO,” noryHyH Muraapst 0,07 /1-asH
yox nevnn. L[3BU Bs Terpabop Typlly Iy3dapblHBIH KOHCEHTpacuiashl, YHbYH
onapar, 0,2-1,3 Bst 0,1-0,3 r/n-gup. bl ay3nynyr (C,) 62,6-91,4 %-eks, bl rasiBuink
(A1) ucs 0,2-24,8 %-exB-mup. pHa/pbx smcaner 1,01-1,43 apacbiaaa asiummp.

«Cypaxanvinegpm» HI'4YH u3ps

«Cypaxanvinegpmy» HI'YU-nun CypaxaHbl HWaTabbIHBIH MIHIPOICOKUMUSBH
caBuiditsicau MI'-HuH Bs ruUcMsH AOmepoH MapTiIOscuHuH 46 O0OWeKT B
HIOPU30HTYHAAH HWUUISHMSIHUH WJIKUH JOBpJsipuHAs stotapyminm 1073 cy
HIIMYHSICHHUH ~ KUMWSBH ~ QHAJU3ISIPUHUH  TOIUIAHBIO  CHUCTEMIISILIUPUIMSCH
HATUBSICUHS BepuMuIaup (bsaassut 1.10).

AOGmmepoH MApTAOsACHHUH cyiapbl oA KX Tumnmum oiyd, MUHEpaanmMaiapsl

119,3-159,6 1/n apaceiHAa ASHUIIND, Oy3 TIPKAOWHUH SICACBIHBI TAIMIKUI €IsH
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Ha'+K" s ‘b MOHIApbIHBIH MMIAAphl, yilbyH osapar 36,0-49,0 Bs 74,7-99,1 r/n-
muap. Cymapma ba®* Bs Mo®* momnapsr Ha'+K* B b’ HOHIApBIHIAH COHPAKbI
Hepnspu TyTypaap Bs yilbyH onapar 3,8-8,3 Bs 2,1-4,4 1/n-gupisp. CO,* Bst LIIBO5
+B05> MOHJIAPHI A3JIBIT TSIIKWI eaup Bs muraapba 0,5 v/1-1s08 yox nevmap. Cymnap
Arkesk pouryba Mamukaup. Owrnapaa bIbl nyznynyr (Cy) 18,60-25,78 %-exs, bIbl
rsaBWIMK  (Az) ucs 0,24 %-exB-naH wox aeimn. pHa/pba samcansr 0,74-0,11
apachlHa ISUUIIAD.

Msimicynnap ratein ner mrobscunud Cypaxanbl, CaOynuy, banmaxanel nai
JACTSULIPUHAS MaWbUIMBIII CyJIap WIKCAK BOMIyba MaNMKAWp. JlakwH, ISpUHIMK
apTabIrba BOITYIYT TAAPUBSH a3ajbIp.

Cypaxansbl nail gactsicu cynapsl KX tumnunup, MuHepauiammMacs ucs 97,1-
162,3 r/n-pup. An inkesk MuHepamuiamMeli cyiap CypaxaHbl Jail JSCTICUHUH A,
Ab, b mopuzonTIapeiHaa HabUIbI0. By cynapblH MUHepauianmashl, yibyH ojapar
152,9-160,4; 140-2-162,3 Bsa 133,4-157,7 r/n apaceiaaa asiuiup. CymapblH 1y3
TAPKMOMHUH sicac KoMHoHeHTsipu onaH Ha'+K' Bs ‘b’ MOHNApHIHBIH MUIJApHI,
yitbyH onapar 33,0-51,3 Bs 59,4-101,4 r/n-aup. ba** Bt Mo** VOHJIAPBIHBIH MUTAPBI
uca 1,4-7,1 Bsa 0,7-5,3 1/n apaceiHAa ISUUIIHD. CO,” MOHYHa 4OX a3 mawuiapaa
tacaand enunup B muraapba 0,4 1/71-I9H 90X ASHUI. U_[’I)Og'-i-”bogz' VOHJIAPBIHBIH
MUTIAPBI a3JbIT TAMKWI eaup Bs scacsH 0,0-0,9 r/n apaceiaaa asituimmp, tacaandi
mainapaa ucs Oy wsian, sicacs [, ‘b, bI' Ba bl mopusontnapsin cynapeiaaa 0,6-
1,0 r/n-s ateip. Cynapeia bIbl ay3nynysy (C,) 8,40-28,60 %-ckB, bIbl ransBunuiin
(Ay) ucs 0,08-0,84 %-exB-
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banssan 1.10
«CypaxanbiHe@r» HI'U-HuH HedT HaTarnapbIHbIH Jail CyTapbIHbIH UIKUH KUMUSBH aHATU3ISIPUHIH HATHBSUSIPUHS S10PS ChIXJIBITIIApBIHbIH,
MHUHepaJUIalIMalapbIHbIH, KOMIOHEHTIISIPUH MUI/AApJiapbl Bst Oamra cIbUHAAISIPUHIH MUHUMYM (LICTZs1) BSI MAKCUMYM (QJIT/1a) THHMATIIAPH

Abmep . ITolimepst sr0ps cyityn
ol CyilyH TApKUOWH/IS OJIaH MOHJIAPBIH MHUTIAPbI, MI/JT CHBHTTACH, %-CKB,
“g;%?' Cyityn B.A.Cy
MF-’ Cyiilyn | muHepan pI/{a -JINHS
CBIXJIBIb - + 2 2 - 310ps
HAH b, kr/M® | nmammac Ha++ ba®* N{? b C(_)4 H'U)OS’. PBHOO™ | LIBbsO7 C, C, A1 | Ay | pbn| cyiyn
[HOpH30 BI, T/1 K +bO0s THIIH
HT BSI
0OMEeKT
u
1 2 3 4 5 6 7 8 9 10 11 12 13 14 | 15 16 17
Cypaxanbl yatagi
[ 1091,0 119.3 35972 | 3791 | 2080 | 74690 | 220 132 - - 7398 | 1860 | O | 0,08 | 0,74 KX
? 1124,6 159,6 | 48875 | 8336 | 4391 | 99140 | 508 335 81,28 | 25,78 | 0 | 0,24 0,81
A 1118.7 1529 | 48300 | 4138 | 4380 | 95350 | 108 168 - - 7720 | 2192 | 0 | 0,08 | 0,77 KX
1125,0 160,4 | 50347 | 4680 | 5340 | 100400 | - 174 7796 | 22,72 | 0 | 0,12 0,78
AL 1107,2 140,2 | 43953 | 4461 | 3676 | 87790 0 0 - - 76,04 | 2098 | 0 | 0,04 |0,76 KX
1126,8 162,3 51313 | 5509 | 4684 | 101410 | 302 382 78,94 | 23,80 | 0 |0,24 0,79
5 1101,8 133,4 | 40848 | 4268 | 3240 | 83540 0 194 - - 7324 | 2116 | 0 |0,04|0,73 KX
1122,7 157,7 | 49680 | 6189 | 4811 | 98880 | 908 735 78,84 | 26,38 | 0 | 0,48 |0,78
5L 1095,0 125,2 38778 | 4446 | 2653 | 77900 0 149 - - 7590 | 1966 | O | 0,08 0,76 KX
11124 146,2 | 46529 | 5716 | 4478 | 91360 | 459 541 - - 80,06 | 2390 | 0 | 0,36 | 0,80
1 1091,0 119,2 39491 | 4083 | 2304 | 80740 0 116 - - 7552 | 18,06 | 0 |0,04 0,75 KX
1112,0 1458 | 49220 | 5670 | 4522 | 96010 | 379 800 - - 81,42 | 2428 | 0 | 052081
Bl 1091,7 120.8 38456 | 3669 | 2391 | 74590 0 162 - - 7546 | 1850 | 0 | 0,08 0,75 KX
1108,8 1423 | 44160 | 6366 | 4221 | 88640 | 379 871 - - 81,24 | 2436 | 0 | 0,62 0,80
it 1090,5 116.,6 38525 | 4028 | 1181 | 72800 0 37 - - 7100 | 1488 | 0 | 0,08 |0,77 KX
1104,0 137,7 | 44988 | 7123 | 4189 | 85410 | 225 667 - - 84,72 | 2860 | 0 | 0,48 0,85
LI 1072,2 97,1 32982 | 2591 | 702 | 59370 0 148 - - 79,76 | 12,08 | 0 | 0,08 | 0,80 KX
1099,0 130,3 | 43286 | 5188 | 2450 | 81710 | 119 979 311 - 87,68 | 19,74 | 0 |0,84 0,88
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LI 1086,5 1444 | 39813 | 1426 | 990 | 71680 0 56 - 83,40 | 8,54 0 |004 083 KX
1099,0 130,6 | 43562 | 4899 | 1792 | 80300 | 95 642 - 91,28 | 6,20 0 1046|091

LI 1090,0 1229 | 38850 | 3342 | 1221 | 76570 | 26 11 290 7860 | 1480 | 0 |0,08 | 0,79 KX
1103,0 1354 | 43654 | 5404 | 4954 | 84110 | 64 1094 521 85,30 | 2096 | 0 1092 0,85




o1

Codvsol 1.10-un davami

1 2 3 4 5 6 7 8 9 10 | 11 12 13 14 15 16 17
LILIEI 1051.,0 120,6 |39445| 3673 |1733 | 73400 65 | 119 | 224 | - | 7948 | 16,32 0 0,10 | 0,80 KX
1100,7 132,8 | 43608 | 5046 | 3240 | 81810 | 88 | 1460 | 2129 | - | 83,34 | 20,12 0 0,66 | 0,83
bIbIbI- 1083,0 1105 | 35466 | 3080 | 1149 | 67510 | - | 257 | 224 | - | 80,02 | 15,08 0 0,20 | 0,81 KX
bIbIbI+bIB 1097,4 128,3 | 42780 | 4774 |3000 | 78882 | - |1352 | 310 - 184,48 | 18,74 0 1,24 | 0,84
LIB 1085,2 1111 | 36708 | 2570 532 | 67410 | 33 | 194 | 151 | - | 78,16 | 13,24 0 0,40 | 0,79 KX
1092,6 1243 | 41009 | 6708 | 2662 | 75100 | 200 | 1401 | 478 - 18652 | 21,12 0 1,12 | 0,86
bIBa 1078,0 1044 | 34891 | 2543 | 1126 |64180 | - | 219 | 299 | - | 7944 | 13,26 0 0,14 | 0,80 KX
1090,0 117,8 | 39238 | 5507 | 2532 | 72912 | - | 1474 | 388 - 186,38 | 20,12 0 1,34 | 0,86
LIBa-bIB6 10744 99,5 34068 | 2543 | 1293 | 60700 | 30 | 290 | 392 | - |8132 | 1324 0 0,48 | 0,81 KX
1091,4 126,7 | 40809 | 4320 | 2268 | 73830 | 260 | 1254 | 572 - 8542 18,20 0 1,34 | 0,85
LIBG 1077,2 101,2 | 34408 | 2297 | 1356 (62200 | - | 290 | 233 | - | 81,66 | 13,98 0 0,06 | 0,83 KX
1091,0 117,8 | 39583 | 4272 | 2359 | 72650 | 57 | 1593 | 388 - | 85,52 | 18,08 0 1,38 | 0,86
LIBx 10711 95,3 35167 | 1386 845 | 62240 | - | 227 - - | 8340 | 10,54 0 0,20 | 0,83 KX
1089,0 117,0 | 40572 | 3867 | 1989 | 72440 | 48 | 1646 | 388 - | 88,62 | 16,40 0 0,90 | 0,88
1043,0 60,3 21200 113 548 | 33030 | 32 | 1018 | 340 | - | 87,58 | 0,32 0 104 | 092 KX
bIBw-bIBbua- | 1074,0 99,9 35397 | 1140 | 1146 | 57890 | 234 | 3933 | 2448 | - | 64,26 | 11,38 0 6,32 | 0,99
bIBn 1040,5 54,3 21229 22 206 (29170 | 24 | 2630 | 304 | - | 9044 0 040 | 212 | 101 HIIK
1051,0 79,5 28405 473 574 | 43470 | 234 | 5415 | 1369 | - | 96,22 0 6,00 | 7,02 | 1,09
1050,3 69,0 24955 180 547 | 38520 | 39 | 2801 | 287 | - | 92,72 | 0,62 0 4,14 | 097 KX
LIBe 1057,7 71,7 27784 715 737 | 44110 | 145 | 3129 | 1180 | - | 9524 | 2,74 0 4,54 10,99
10421 57,2 20838 19 88 | 30710 | - | 2142 | 292 | - | 917 0 0,18 | 198 | 1,00 HIIK
1055,0 74,1 26864 584 625 | 41370 5218 | 2541 | 934 | 95,52 0 6,80 | 504 | 1,06
B 1032.8 46,7 16882 29 63 | 23230 | - |2929 | 340 | - | 86,06 0 232 | 090 | 1,02 HIIK
1048,2 67,5 24403 396 412 | 36270 | - | 6220|1538 | - | 94,40 0 10,52 | 4,72 | 1,12
Ba 1032,3 45,6 16767 20 64 | 22750 | 9 | 3184 | 266 | - | 86,40 0 212 | 1,26 | 1,02 HIIK
1048,6 65,2 23667 448 406 | 37340 | 164 | 6019 | 1522 | - | 94,18 0 11,86 | 5,26 | 1,11
B6 1031,0 45,5 16974 20 21 | 22680 | 25 | 4348 | 282 | - | 82,22 0 548 | 040 | 1,06 HIIK
1044,0 60,4 21850 300 446 | 31-20 | 194 | 6350 | 1254 | - | 91,02 0 13,40 | 3,78 | 1,14
B 1031.,6 42,8 15916 20 24 | 21370 | 13 | 4002 | 286 | - | 85,552 0 6,08 | 0,56 | 1,06 HIIK
1043,0 57,9 21250 240 290 | 30310 | 115 | 6306 | 1287 | - | 92,26 0 13,80 | 3,72 | 1,16
BEI 1033,3 449 16560 18 11 | 21690 | 12 | 4350 | 386 | - | 83,80 0 8,40 | 0,40 | 1,09 HIIK
1040,0 53,6 19274 150 192 | 27080 | 38 | 7053 | 1047 | - | 91,16 0 1504 | 2,26 | 1,19
Bbla 1033,0 44,6 16284 | M3u 176 | 34 | 22000 | - | 5418 | 143 - 186,70 0 10,12 | 0,40 | 111 | HHOK




Coadval 1.10-un davami
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| 1042,7 | 54,9 [19918 | | 138 | 27520 | 32 | 6355|1674 | - [8840| O |1268| 1,64 | 1,14 | \

1 2 3 | 4 [ 5]6] 7 | 8] 9 | 10 [11] 12 13 4 | 15 | 16 17

Bowse | 103L0| 432 [15016(20 | § | 20820 | 1L | 4700 | 429 | O | 8494 | O | 964 | 028 | LiL | o
10400 | 551 | 20056 | 80 | 178 | 27950 | 123 | 6608 | 1430 |440| 8922 | 0 | 1464 | 240 | 1.18

bbby | 10282 | 413 [151L1[20 [ 9 [ 19520 |14 | 2L17 | 143 | - | 8200 | O | 704 | 028 | L10 | oo
10340 | 472 | 17066 | 120 | 124 | 22600 | 300 | 7729 | 715 9124 | 0 | 1760 | 1.80 | 1.30

Bbibla | 10248 | 408 |14835( 20 |12 | 19020 | 11 | 2507 | 261 | - | 8L40 | Q | 1L92 | 040 | L14 | 0
1032.0 | 4401 | 15893 | 80 | 108 | 20920 | 102 | 7385 | 777 |400| 8692 | ©O | 18,00 | 1.74 | 1.22

Bbibibl | 10224 | 324 |11914] 12 [ 7 | 18220 2 | 3857 | 254 | - | 80.96 | O | 944 | 044 | 1dL |
10300 | 434 | 16008 | 110 | 53 | 19240 | 112 | 7893 | 913 8054 | 0 | 1840 | 148 | 123
1028.0 | 39,7 |14375| 18 | 10 | 18070 | 14 | 4620 | 222 | - | 7974 | 0 | 1224 | 028 | 1,07

Bblblbla 195355 | 432 |15640| 75 | 69 | 20210 | 137 | 7536 | 600 8728 | 0 | 1964 | 12 | 124 | HIK

bix | 10220 380 [13623[ 13 | O | 17250 | 13 | 2105 | 222 | - | 7980 | O | 1696 | 0.28 | L2l | ;o
10311 | 420 | 15410 | 68 | 107 | 19500 | 183 | 7644 | 685 8276 | 0 | 1980 | 1.74 | 1.25

a | 10308 | 404 |14607 | 19 |22 | 18440 | 68 | 2128 | 21l | - | 8020 | O | 406 | 030 | L05 |
10400 | 499 |17710| 45 | 76 | 26000 | 262 | 7747 | 600 9318 | 0 | 1894 | 076 | 1.4

Fronn | 10324 | 450 (1704320 | 24 [ 22100 | 48 | 1252 | 286 | - | 8852 | O | 600 | 060 | 006 | oo
1042.8 | 60.7 | 22011 | 100 | 228 | 30010 | 336 | 7812 | 715 9144 | 0 | 1580 | 256 | 1.19

onn, | 10225 | 321 (1200620 | 12 [ 17140 | 48 | 2587 | 286 | - | 7594 | O | 604 | 028 | L0 | oo
» 10410 | 565 |21114 | 100 | 156 | 30520 | 144 | 9900 | 572 9298 | 0 | 2364 | 196 | 131

oL | 10241 | 346 (1251220 | 12 | 17410 | 48 | 2304 | 286 | - | 8050 | O | 272 | 024 | L2 | oo
» | 10375 | 525 |18998|120 | 96 | 25520 | 288 | 8558 | 1001 |320| 9542 | O | 1854 | 1.60 | 127

onn | 10041 387 (1317920 | 12 | 18450 | 48 | 2714 | 286 | - | 80.98 | O | 480 | 040 | L05 | oo
° 110389 | 533 |19573 | 160 | 120 | 256800 | 144 | 7527 | 715 9340 | 0 | 1856 | 240 | 123

P | 10244 | 387 (12535 20 [ 12 [ 17530 | 15 | 2248 | 286 | - | 8020 | O | 506 | 020 | L05 |
10335 | 462 | 16767 | 120 | 96 | 22300 | 240 | 6978 | 1366 9384 | 0 | 1960 | 200 | 1.6

bty | 102L5 | 284 | 10718] 20 |12 | 10890 | 48 | 5986 | 286 | - | 6300 | O | 1690 | 028 | L2L |
1036.4 | 512 | 17917 | 120 | 48 | 20780 | 240 | 13070 | 715 8226 | 0 | 3618 | 140 | 158
10151 | 223 | 8533 | 20 | 12 | 7220 | 48 | 6017 | 286 | - | 5826 | O | 20.66 | 036 | 1.26

bIBITJIL | 50355 | 453 | 16261 | 40 | 60 | 19430 | 240 | 11520 | 429 |480| 7830 | 0 | 4418 | 536 | 172 | HHK
10095 | 143 | 4876 | 20 | 12 | 3599 | 48 | 2136 | 286 | - | 47.08 | 0 | 28.80 | 052 | 1.34

bIBIBIIL | 96176 | 257 | 8763 | 60 | 42 | 9363 | 192 | 10496 | 1287 7440 | 0 | 5174 | 240 | 200 | HUK

rany, | 10099 137 | 4968 |20 | 12 | 3570 | 48 | 4615 | 286 | - | 4090 | O | 3084 | 042 | Ld2 | oo
10202 | 274 | 8763 | 60 | 24 | 7145 | 384 | 10800 | 4147 6762 | 0 | 5832 | 30 | 256




TAJIL, 1009,0 | 141 4692 | 20 | 12 | 2130 | 44 | 3549 | 286 46,22 0 26,80 0,42 1,39 HILK
10153 | 22,1 6854 | 120 | 48 | 5950 | 144 | 9860 | 2002 70,82 0 52,14 | 3,08 | 2,11
‘banssan 1.10-Uug naBaMbl
1 2 3 4 5 6 7 8 9 10 11 12 | 13| 14 15 16 17
TAJIL 1007.0 10.7 3404 2 12 | 3049 | 48 |32/3| 286 | - |2540 | 0 |2388|044|132 HILK
1014,6 20,9 6624 82 52 7127 | 576 | 6115 | 1001 | 600 | 75,36 | 0 | 43,80 | 3,42 |1,78
TAJITs 1008.0 118 3703 20 12 | 2804 | 48 | 2052 | 286 | - |48,74| 0 |30,04 042|140 HILK
1014,6 20,5 6486 200 69 6285 | 240 | 6048 | 1144 69,10 | O | 48,26 | 5,06 | 2,03
Tall] 1007.3 10,5 3496 20 12 | 3704 0 |2190| 286 | - |6512| 0 14,08 0,68 1,18 HILK
1020,5 28,2 9361 200 84 | 12240 | 384 | 6039 | 715 | 468 | 84,24 | 0 | 33,52 |5,84 | 1,83
I'apauyxyp yatagi
I'ias 1013,9 20 5272 897 851 | 10383 | 1938 | 659 - - 166,62 0 |30,24|3,14 0,78 MX
A 1089,5 117,8 49330 4139 973 | 72288 | Uzu | 67 - - | 7784 0 | 6,10 | 0,04 | 0,79 KX
1105,8 138,3 43484 7402 | 3435 | 84094 | 1531 | 315 - 85,96 | 0 | 21,02 0,22 | 0,86
b 1118,1 152,2 50333 4046 | 3316 | 94250 | 115 | 138 - - 18218 | 0 | 17,74 0,08 | 0,82 KX
1 1090,3 119,3 37591 3500 |2784 | 73580 | 92 | 178 - - 17614 0 |2148 0,14 | 0,77 KX
1100,3 131,7 41198 6047 | 4285 | 81766 | 1789 | 622 - 78,14 | 0 | 23,56 | 0,44 | 0,79
il 1051,9 93 27802 2608 | 1057 | 44856 | Uzu | 37 - - 160,00 0 ]21494 0,04 | 0,60 KX
1104,7 137,8 42403 7860 | 5950 | 83270 | 1822 | 927 - 84,82 | 0 | 39,74|0,64 | 0,85
LI 1076,5 102,6 33154 2910 949 | 63900 | Usu | Uzm - - 17900 0 |2420| 0 |0,79 KX
1110,5 143,6 45772 4746 | 3547 | 88860 | 494 | 281 - 85,58 | 0 | 20,88 0,22 |0,86
LILI 1055,3 735 24431 1740 743 | 43860 | Usu | 27 | Usm | - |6866| 0 | 12,40 0,04 |0,70 KX
1107,4 140,2 46453 6453 | 4013 | 86516 | 1808 | 683 | 200 86,46 | 0 | 31,32|1,18 | 0,93
LILIEI 1084,9 99,6 28982 2944 | 912 | 61530 | U3u | 122 | 63 |M3m|7192| O |13,98 | 0,08 | 0,72 KX
1112,4 145,5 47378 5528 | 4460 | 90226 | 1040 | 766 | 300 | 97 | 8536 | O | 27,58 | 0,68 | 0,86
LIBx 1058,0 80,0 28830 1078 748 | 47802 | Usm | 134 | 208 - 183721 01 6,92 (0,10 0,85 KX
1100,8 132,6 45084 4038 | 2067 | 81640 | 756 | 1007 | 557 - 19158 | 0 |15,84|1.50 0,93
bIBoa 1020,4 28,3 21142 449 351 | 15633 | Usu | 183 | Usm | 144 {8540 | 0 | 3,72 | 0,20 | 0,86 KX
1059,8 114,4 37798 2973 | 1956 | 70045 | 1461 | 1903 | 715 | 211 | 94,72 | O | 14,18 | 2,50 | 0,96
bIBx 1036,2 51,1 18862 43 217 | 27930 | Usu | 49 | 229 |U3m | 73,14| 0 | 0,14 | 0,04 | 0,75 | KX, MX
1098,2 129,2 40703 4833 | 4454 | 79142 | 2339 | 2092 | 1087 | 177 | 97,20 | 0 | 26,82 | 3,38 | 0,98 | HIIK
LIBe 1037,1 52,2 19426 320 289 | 28082 | Uzu | 31 68 | 227 | 74,46 | 0 | 250 | 0,26 | 0,78 | KX, MX
1130,4 166,3 54579 4863 | 3488 | 101700 | 1571 | 2034 | 2860 | 237 | 95,26 | 0 | 24,88 | 3,14 | 0,98 | HIIIK
B 1037,1 52,2 19426 320 289 | 28082 | Uzu | 31 68 | 227 | 74,46 | 0 | 250 | 0,26 | 0,78 | KX, MX
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| 11304 | 166,3 | 54579 | 4963 | 3488101700 | 1571|2034 | 2860 | 237 [ 95,26 | 0 | 24,88 | 3,14 | 0,98 | HILK |

Coadvel 1.10-un davami

1 2 3 4 5 | 6 7 8 o [ 10 [11] 12 | 13 | 14 | 15 | 16 | 17

10348 | 485 |20605| 85 | O5 | 20801 | Usn | 1624 | 200 | - |9264| 0 | 044 |088|L00| 1
1048.8 | 654 | 24557 | 328 | 240 | 37987 | 125 | 3086 | 735 9704| 0 | 570 | 7.76 | 1.06

- 10383 | 537 |19435| 136 | 135 | 31281 | Mou | 1025 | 200 | - |9234| 014 | O |L76[096] o
10580 | 787 |29371 | 545 | 509 | 46176 | 572 | 1005 | 607 9798 | 570 | 0 |288|099

10480 | 649 | 23782 | 333 | 321 | 38505 | Uou | 122 | 186 | - | 7848 320 | O |008[078| .y
11212 | 1557 | 49312 | 5632 | 3735 | 96470 | 440 | 1098 | 572 9558 | 2144 | 0 | 162|096
10313 | 446 | 16305 | 14 | 13 | 21970 | Usu | 1543 | 30 | - |8652| 0 | 038 |0.60 | 1,01

BbIBI-BbIbla | 5o,0'c | 652 | 28274 | 305 | 375 | 37640 | 443 | 4940 | 1116 9638 | 0 |1232 414|114 | UK
1027.8 | 387 | 14451 | 30 | 21 | 22387 | Usu | 2431 | 144 | - |8692| 0 | 242 | 036 | .03

BbIbIBI-BbIbIbla | 5006 | 687 | 26031 | 314 | 137 | 39520 | 830 | 6132 | 887 9544 | 0 |1182 214|114 | NHK

x 1027.7 [ L8 |U8LL| 20 | 7 |16658| 31 | 2540 | 229 | - |8224| O | 812 |040|L02 |
10325 | 462 |16986 | 68 | 88 | 23710 | 923 | 6093 | 1373 9104| 0 |1758 126122

«haommmy iy | 10233 326 [ 12056 10 | 6 | 16980 82 | 2912 | 200 | - |8824| O | 748 | Q2| L0 | 1
10344 | 486 |18340| 62 | 35 | 26130 | 123 | 3985 | 600 | - [9240| O |1144 112|113

S 10080 | 122 | 3783 | 6 | L1 | 4126 | I | 1338 | 214 331 | 700 | O | 298 | 060|203 | o
10429 | 595 |22068| 74 | 79 | 35671 | 996 | 4799 | 2126 | 774 | 9624 | 0 | 26,60 | 3.40 | 1.41

— 1009.4 | 141 | 4480 | 18 | 18 | 5475 | 41 | 2023 | 240 | - |7822| O | 234 | 046 LO7 | 1y
10438 | 606 | 23552 | 318 | 202 | 35350 | 917 | 7176 | 2345 | 883 | 9678 | 0 |19.22 | 2.56 | 1.60

- 10085 | 128 | 3937 | 14 | 10 | 4620 | 12 | 106L | 481 | 2665298 | O | 748 | 042|109 | 1
1029.4 | 409 | 15062 | 80 | 122 | 19880 | 269 | 5338 | 5491 | 662 | 9082 | 0 |44.74 | 466|181
10145 | 210 | 6928 | 28 | 25 | 5520 | 82 | 1465 | 205 | - |5242| 0O | 654 | 014 1,03

bIBITJIL 10344 | 484 | 18331 | 188 | 215 | 26370 | 202 | 7198 | 1859 | 544 | 92.94 | 0 |4644 | 146|100 | AHK
10094 | 143 | 4674 | 20 | 12 | 4743 | 67 | 515 | 400 | 370 | 66.00 | 0O | 2.02 | 0.40 | 1,03

bIBIBITIIZL 190574 | 378 | 14519 | 100 | 98 | 21841 | 1208 | 4110 | 1316 | 387 | 96.86 | 0 |3212|4.16 | 157 | HHK

FE— 10087 | 131 | 3974 | 20 | 12 | 4508 | Usu | 1226 | 116 | 364 | 69.66 | O | 128 | 040 | L0B | 1y
10295 | 410 |15362 | 92 | 48 | 22505 | 910 | 7696 | 1156 | 588 | 9664 | 0 |2938 | 4,62 | 1.47

f— 10087 | 134 | 3892 | 11 | 3 | 3910 | 22 | 500 | 272 | 4104726 0 | 338 |020|LO7 | 1y
10233 | 372 | 10535 | 312 | 464 | 12309 | 592 | 7725 | 2126 | 640 | 8790 | 0 |51,30 | 6,72 | 2.10

P 10089 | L9 | 3910 | 14 | 14 | 3910 | Usn | 1264 | 295 | 304 5454 | O | 336 | 046 | L02 | 1y
10209 | 311 | 11391 | 76 | 269 | 16298 | 1091 | 6666 | 2158 | 614 | 9414 | 0 |4640 |3.72 | 1.87
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1007.7 | 115 | 4448 | 11 | 11 | 4180 | 58 | 741 | 243 4455124 0 | 048 | 0.86 | 1.06

BBIBITJIL 10355 | 487 | 18793 | 128 | 94 | 28906 | 967 | 8326 | 3146 | 662 | 9820 | 0 |47.72|418 202 | HHK
10081 | 122 | 3790 | 13 | 12 | 4126 | 41 | 1201 | 342 | 33115006 | 0 | 142 |0.20 | .08

BBIBIBIJIZL 1 90537 | 327 | 12353 | 204 | 141 | 18187 | 1101 | 11161 | 2002 | 774 | 9756 | 0 | 4898|504 | 182 | THK

banssn 1.10-Uug naBambl

1 2 3 4 5 | 6 7 8 9 | 10 |11 ] 12 1131 14 | 15 [ 16 | 17
10077 | 1L4 | 3786 | 5 | 12 | 4095 | 43 | 584 | 455 | - | 4726 | 0 | 162 | 0.88 | 102

bIXUIIA 1 90080 | 385 | 14672 | 41 | 116 | 22011 | 355 | 7725 | 2740 | - | 9660 | 0 | 5134 | 358 | 1.70 | HHK

by | 10095 | 143 | 4490 | 20 | 8 | 4620 | 34 | 1944 | 963 | 307 | 5524 | O | .96 | 080 | 108 |
10207 | 297 | 10472 | 122 | 122 | 14290 | 1942 | 5046 | 5520 | 662 | 87.82 | 0 | 42.40 | 468 | 1.79
10084 | 127 | 4234 | 22 | 12 | 4320 | 12 | 2087 | 46 | 469 | 5512 | 0 | 830 | 0.90 | 107

bIBICAJIL | 95198 | 220 | 6274 | 115 | 201 | 7380 | 1228 | 5416 | 6435 | 757 | 85.44 | 0 | 4336 | 626 | 178 | WK
10083 | 125 | 3892 | 20 | 15 | 4668 | 142 | 4468 | 315 | - | 6142 | 0 | 19.20 | 1.04 | 1.34

bIBIBICAJIL | 9010'6 | 156 | 4991 | 832 | 17 | 4916 | 155 | 4580 | 858 | - | 6196 | 0 | 37.54 | 18,84 | 165 | HHK
10076 | 1L2 | 3907 | 20 | 10 | 4031 | Wsu | 1830 | 315 | 402 | 5566 | 0 | 250 | 0.76 | 108

bIBIATIL | 90004 | 285 | 9745 | 224 | 286 | 13280 | 1020 | 5430 | 5672 | 878 | 8890 | 0 | 4262 | 12,04 | 163 | HHK

. 10106 | 157 | 535/ | 36 | 2L | 5007 | 78 | 2419 | 772 | 574 | 7210 | O | 2058 | 152 | 132 | pyyore

A | 70130 | 188 | 6477 | 36 | 66 | 7575 | 416 | 2849 | 1144 | 630 | 7690 | 0 | 26.38 | 252 | 138 | HH

prann | 10034 | 64 | 2187 | 20 | 12 | 2446 | 49 | 1586 | 716 | - | 6540 | O | 10.96 | 042 | LOB |
10237 | 332 | 12434 | 184 | 212 | 17800 | 1441 | 3966 | 9295 | - | 6894 | 0 | 3364 | 1022 | 1.60
10072 | 105 | 3537 | 40 | 12 | 4006 | 48 | 2013 | 429 | - | 68.94 | 0 | 7.40 | 1.00 | 1.13

bIbITJIL | 95155 | 211 | 7549 | 81 | 158 | 10317 | 865 | 4027 | 2288 8730 | 0 | 2980 | 530 | 1.45 | THIK
10093 | 141 | 4462 | 32 | 12 | 4574 | 48 | 427 | 512 | - | 6534 | 0 | 266 | 106 | 1.05

bIBIBITaTIL | 9606'0 | 361 | 12512 | 361 | 170 | 18436 | 577 | 3722 | 3718 | 735 | 9346 | 0 | 32,14 | 726 | 150 | MK




56
mup. pHa/pbn amcansr 0,73-0,91 apaceinna nsaiiummp. CaOyHuy Jail ASCTSICUHUH
cynapsl bIBs mopuzontyna kumu KX turum ony0, muHepamiammasel 95,3-135,4 v/n
apaceinga aainmup. bIBb-bIBba-bIsa Ba blse nmopuzonTiapsiabiH cyiapbl ucst KX
B HIK tummu ony0, muaepamiammasel KX tumm cymapaa 60,3-99,9 r/m, HIIIK
UM cynapaa 54,3-74,1 r/n apaceiaaa asinmmp. KX tunmm cynapaa Ha™+K' Ba
‘b’ MOHJIAPBIHBIH MUTAApHL, yilbyH omapar 21,2-40,6 Bst 33,0-72,4 r/n-mup. ba’* Bs
M>*" nowmnapsissiH Muraapst KX tamm cynapaa, yitbyr omapar 0,1-3,9 Bst 0,6-2,0
r/n-map. CO,” MOHy 9OX a3 aHAIM3IAPIA MILIAMMAL OMyHMYLILYpP, MATIApba HCS
0,24 1/7-g9H 40X ACHMIIL. Hl"bOg'+73032' HOHIApBIHBIH BsiMu 0,2-3,9 1/71 apaceiHga
navinmmp. Cynapaa 13Bl Typiry ay3iapbiHbiH muraapsl 0,3-2,5 r/a-pup. HILK
THIIM cynapaa ba®* Bs Mb?* mommapsiHBIH Muraapsl, yiibyH omapar 0,02-0,5 r/1-
JAp. CO,” nony Wanuei3 bIBb-bIBbia-blen oOlekTnspuHuH 7nall  cyJapbiHa
HaipLIei0 B muraapsl 0,02-0,2 r/ma-aup. H_I])Og_‘f"l)o;gz_ WOHJIApBIHBIH bsIMU 2,1-5,4
r/n apaceiHga Jsuumup. L[3Bu Typury aysnapeiabiH murngapsl 0,3-2.5  r/a-pup.
TerpaGop Typuy ay3napbl AeMsK onap Ku, TAWWH oigyHmaibl0. CymapeiH bIbl
ny3nynyby (C;) scacsn 10,54-21,12 %-exB apacwiiga, bIBB-bIBban B blen
obiexTisipuHs ucs 32-11,38 %-exB uHTepBanbiHAa Asiinimp. bIbl rsusBumuk (Ay)
KX tunmm cynapna 0,1-1,38 %-exs, HILIK turnu cynapaa ucs 2,12-5,04 %-exB-nup.
pHa/pbx ssmcanst XK turm cynapaa 0,79-0,99, HUIK turm cynapna mnes 1,01-1,09
apachlHIa ISUUIIND.

banaxanel maii  gsactsacuHuH cymapel  Tamamuiss  HIOK  tunom  ony0,
MuHepaiammasel 37,4-67,5 r/n apaceinna asiummp. CynapbeiH 1y3 TIPKUOWHUH
sicaceiibl Ha'+K*, B B I1I[bO;+505> VIOHJIapbl TALIKWJ €IUp, MUTAApbl UCH,
yitbyH onapar 11,9-24,4; 17,3-37,3 Bsa 2,1-7,7 /1 apaceiHa ISAUIIAp. CO42' MOHYHAa
4yox a3 mamiapaa Tacaaud oaynyp Ba muraapwa 0,3 r/n-gsH yox aeimn. Cynapaa
3Bl Typiry ay3iapbiHbiH murgapsl derum (0,14-1,7 r/n1) auanazonga asdummp.
Tetpabop Typmry nysnapsiHbiH Murgapbl 0,9 r/m-gsa wox nevimn. Cymapna bl
ny3nynyr (Cy) 79,74-94,40 %-exB, bl rsusBunuk (A;) ucs 2,12-19,8 %-exB apackiHga
nsup. pHa/pba smcaner 1,02-1,25-up.
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«Pacums» na gactsacu cynapsl HILK tunnm omy0, munepamnammass 40,4-
49.4 1/, ny3 TApKUOHHKH scac KoMmoHeHTIsApH oman Ha'+K*, b Bst II[BOs +bOs~
HMOHJIAPBIHBIH MUTAAPHI, YibyH onapar 14,7-17,7; 18,4-26,0 Bsa 1,3-7,7 r/n1 apacbinaa
mitnump. ba** Bs Md®" nomnapeiasin mMuraapsr 0,045-0,076 r/1-IMH 90X MM
CO.* HOHYHYH KoHceHTpacuiacel 0,07-0,3 r/n nnpayaynna ngiinmmup. L3l Typury
aysnapel 0,6 v/n-s1 ragsapaup. Cyityrn bl mysaymyesy (C;) 80,20-93,18 %-exB, bl
rsursiBunuiin (A;) ucs 4,06-18,94 %-exs-nup. pHa/p’ba smcanst 1,05-1,24 apaceiaga
JSTUALLIAD.

I'IDJII-aur cynaper HIIK Ttumum omy0, muaepammammaser 32,1-60,7 1/n
apaceigaa agiummp. CylyH ay3 TSApKHOMHUH sicac KOMIOHEHTJISIPUHASH OJiaH
Ha*+K*, br Bs I[bO3+bOs” HOHNAapbIHBIH MHUTIApsl, yilbyH onapar 12,0-22.0;
17,1-30,5 Bst 1,3-9.9 /1 apacsinga msitmmmp. ba®*, Ma* Bs CO,” HOHIApBIHBIH
MUTIapbl a37bIr TSAWKWI eaup B 0,3 1/1-14H yox aevinn. L[3BU Bs Terpabop Typiry
ny3napbiabiH Muraapsl 0,3-1,4 /1 Ba 0,3 r/a-gup. Cymapeia bl mysaynyey (Cp) —
75,94-95,42 %-exs, bl ranswmiin (A;) ucs 2,72-23,64 %-exB apacbiHaa ISAAITND.
pHa/p’ba ssmcainsr 1,02-1,31-aup.

[IIJIA cynapeiin THDJIJ cynapsiHgan ¢spru Oup o raadap Id HA3spA
yaprnmblp. CyilyH KUMUASBH TSAPKUOUHAS UIITHPAK €H KOMIIOHEHTISIPUH MUTIaphI
[IDJIJI cynapblHBIH KHUMMSBU TSIPKUOWHAS MIITHPAK €75SH KOMIIOHEHTJISIPUH
MUTAAPHI MUY AYHAA ISHUILIND.

['JIJI #iaTtapblH sicac HMCTHCMAp OOHEKTHUAMP BS MY HWIUITHMS OOHEKTHHS
(bITJL, BIBIT'JI, BIBIBITJIJ) Gronuuup. by 0OHEKTIsIp JUTONOKHU BAUATHS OUp-
OMpUHISAH (QAPIIASHAMAKM KUMU I[IUAPOKUMUMSBH OaxbIMAaH Ja  (QSIprIISTHUP.
Hmymuitisatas ues, cynap ramamuwig HIK tunom rsuisisu cynapasip.

bl T'JI cynapbiabiH MuHepayammassl 28,4-51,2 1/n apacelHaa OsddIup.
Cyityn ay3 TapkubunmH scackinbl Tamkna egsa Ha'+K', bn Bs I[BO;+b0Os"
WOHJIAPBIHBIH MUTIAphI, yibyH omapar 10,70-17,9, 10,9-20,8 Bs 6,0-13,1 r/a-mup.
Bba®*, Md*" B CO4~ noHMapbiHbIH Murgapsl 0,1 r/n-asH vox aeiwmn. L[3Bi Typury

Jy3napbIHbIH KoHCeHTpacuitacel 0,7 r/n-s1 rapapaup. Cyiyn bl aysnynayey (Ci) —
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63,00-82,66 %-dexB, bl rsmsBumumitn (A;) ucs 16,9-36,18 %-exB-mup. pHa/pbn
amcaisl 1,21-1,58 apaceinga agiuummup.

bl TJIJI oOiexktuaun cynapeina HucosTsH bIbITJI[L Bs  BIBIBITJI/
OOHEKTISIPUHIS CyJapblH MUHEpaJUIalIMalapbIHBIH Bl CHIXJIBITTIAPBIHBIH TAAPUBSIH
azanmacskl, pHa/p’bi sMcallbIHBIH HCSI apTMAChI MITIIAIIUIS OJIYHYP.

Cypaxans! Hatasbiana ['AJIJ] 4 uctucmap obiiexktuns (IAJI, FAJI,, TAJI,
Bt ['AJI/]5) Oronmuup. bypaga ma uaieuimbiin cynap HIK tunmumoup. bup raitna
oJlapar JSIpUHIIUMNS 2€TIMKbsI CyJIapblH MUHEpaJUIallIMaiaphl, ChIXJIbITIAphI B Oalra
KOMIIOHEHTJISIPUH MUTIapiiapbl TSApUbsIH a3anblp, pHa/p’ba sMcanst ucs apteip.

IMaJIJ] cynapst HIIK tumnam ony6, munepamiammacel 10,5-28,2 r/n apaceiHaa
nsbiummp. CyilyH Oy3 TApKMOMHMH sicac KoMmoHeHTIspu onan Ha'+K', bn Ba
IIbO; wmonmapeiHIN MHUTAAPHI, yiibyH omapar 3,5-9,4; 3,7-12,2 Bsa 2,2-6,0 r/n-nup.
ba®* B Mp** MOHJIAPBIHBIH MUTJAPHI 40X a3 oiy0, 0,01-0,2 r/n apaceinga asauummp.
CO,* aHHOHY TAK-TSK aHATH3IAPAI MIUIIAIIAAL ONYHYp, MUArIapba ucst 0.4 r/m-msH
yox nenui. L3l B TeTpa®op Typily Qy3iapblHbIH KOHCEHTPAcHiiaskl, yiibyH ojapar
0,3-0,7 Ba 0,0-0,5 r/n-mup. Cyityn bl aysnynypy (C;) 65,12-84,24 %-cxB, bl
rsursiBuIHY (A1) ncs 14,08-35,52 %-exs-aup. pHa/pba smcansr 1,18-1,83 apackiama
JUSTUALLIAD.

T'apauuxUp itamavbinbln WIKUH [MAJIPOKUMUASBU CIBUUMACUHUA BEPMSAK ITUYIH
37 umnsHMA OOHMEKTHHASIH 826 Cy aHalW3M TOIUIAHBIO CHUCTEMJIALIAUPUIMULLIND
(s 1.10).

AOuepoH MapTIOIcHHUH Jail cynapbl MX Tuum oiy0, MuHepaiammass! 20
r/n-qup. Cyilyn nay3 TApKMOMHMH sicachbiHbl Tamkun easn Ha'+K' Ba b
WOHJIAPBIHBIH MUTAAPHI, YHbYH onapar 5,3 Bs 10,4 1/1 apackiHna asgduImp. ba®* Bs
M>%** HoHITapBIHEIH MUTIAPEL, YitbyH oxapar 0,9 /1, CO4> - 1,9 /1, I[bO5s+b05> -
0,7 r/n-mup. Cyiiyn bIbl ny3nynyey (C,) - 30,24 %-exs, blbl rsusBunuiiu (A,) ucs
3,14 %-exB-qup. pHa/pbx amcainsr 0,78-mup.

Cypaxanbl nait gsactsacu (A, b, C, [, bl) mopu3zoHTAapbIHBIH CyJapbl
tamammiis KX tumm ony6, munepamammasel 93-152,2 r/n apaceiHna asiummp.

CyiiyH ceixabibbl 1051,9-1118,1 KF/M3-)II/Ip. CynapbiH 1y3 TAPKUOISPUHUH SCACHIHBI
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tamkun ensd Ha'+K' Bg ‘b’ moHIapblHBIH MUTIAphl, yitbyH onapar 27,8-50,3 r/1 Bs
44,9-94,3 r/n-nup. ba’* B M>°* MOHIAPBIHBIH MHTAAPHI, YilbyH omapar 2,6-7,9 Bs
0,7-6,0 1/n apaceiHIa ASHUALIND. CO42' nony sicacsta 0,1-0,8 r/7-mup, nakuH Os3u
OOMEKT BSI MOPU3OHTIIAPBIH TIK-TAK aHATM3IAPUHIA HIkesk muraapaa (1,4-1,8 r/m)
CO.* WOHYHa TscaAud enuup. [{bO;+bOs" MOHJIapBIHBIH MUTHAphl 0,9 r/n-nsH
yox naevni. 1[3Bil Bg TeTpabop my3iapsl TsaiiuH onyHMaiibl0. Cynap HIIKCIK bOTyba
maimk ony0, bIbl nysmynyey (C,) 14,20-39,74 %-exB, bIbl rssBummiin (A;) ucs
0,04-1,18 %-exB-s 6sipadspaup. pHa/pba smcanst 0,60-0,70 apaceiHaa Astummp.

CalyHnuy naii gscracunuH cynapbl onyH 1cT muccacudas (bIbl, bIbIbl, bIB®
Bd bIBba mopusoHTiapsl) HWUKCSAK BOMTyba Manuk KX Tummm cynapia Tsmcuil
ONlYHMYIIYp, MuHepautammasel 28,3-145,5 r1/n apaceinga pgsiummp. CyilyH
KUMISIBU TSIPKUOMHIA UIITHPAK €ASH sicac KOMPOHEHTISIpUH Murgapbl CypaxaHsl
JIJI cynappeiHAaKbl KOHCEHTpaculanapa yubyHIayp.

CaOynuy naii gsactsacunud ant muccsicudas (bIBn Bs blBe mopuzontnapsr)
XK Tunnu cynapnan 6amra MX Bs HIIK Tunnu cymapa na pact »smuHup B Oy
KACWINAII IYIIH KEe4YWJ IOPU30HT POJyHY OMHaiblp. bens rapelubsr cymnapa
banaxanesl JI/[-uma B Bs Bbl mopuszoHTnapsiHga Aa pacT 3sUIMHUP, JakuH Oy
mopuzoHTiapaa sicacsH HIIK turumm cynmap naibuiMmeiiasip, KX Bg MX turmm
cynap Tsacaandu mamiapia MIIIAIIUAS OTYHYD.

bamaxansl JI/I-auH B 10pH30HTYHYH CyJIapbIHBIH MHUHEpajiammasel 52,2-
166,3 r/m-mup. BbI mopuszontna na HIIK, MX Bs KX Tumimu cymapa tsacamaid
equnup. HIIK tumm cynapna munepannamma 48,5-65,4 v/n, MX tumium cynapnaa —
53,7-78,7 v/n B KX tununm cynapna ucsa 64,9-155,7 r/a apaceiaaa asitnmup. CyityH
KUMUASBU TAPKUOMHAS oOJaH Oamra KOMIOHEHTSIPUH KOHCEHTpacuhaShl HCs
Hyxapplaa HepisLsH JIal JACTUISIPU CyJIapblHAAKbl WIISL OXIIAPIBIP.

BbIbI-BbIbla o6itextunus nait cynapsl HILIK tunmm omy0, Munepasianmasst
44,6-65,2 r/n apaceiana aaiummp. CyilyH 1y3 TApKUOMHUH SCAChIHBI TAUIKWI €ISH
Ha*+K*, b Bs I[bO3;+bOs* HOHNApBIHBIH MUraapsl, yiibyH omapar 16,3-28,3,
22,0-37,6 Ba 1,5-4,9 r/n apaceiHaa ISHMIIHD. ba*, Mas** s CO,> HOHJIAPBIHBIH

MUTAAPBI a37bIr TSIWKWI equp Bs 0,4 r/a-ngH yox aevuit. L[3Bl Typiny ny3iapblHbIH
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koHceHnTpacuiiacel 0,03-1,1 r/m apaceiama asiinmmp. [lolimeps stopst cyityn bl
ny3nyinysy (C;) 86,52-96,38 %-exB, bl rsusaBmmuiin (A;) ucs 0,38-12,32 %-exs
apaceigaa asitummp. pHa/p'ba amcanst 1,01-1,14-m1p.

BbIbIbI-BbIblbla  o6itextnann  mait  cymapet  HIIK  Ttummm  omy06
MuHepaiammasel 38,7-68,7 /a1 apaceina asiummp. CyilyH ay3 TApKUOWHUH
SICACBIHBI TSIIIKWII €JISH Ha++K+, ‘b1 Bsa H_['I)O3'+"I)ng' HWOHJIAPBIHBIH MUTAAPBI,
yitbyH omapar 14,5-26,0; 22,4-39,5 Bs 2,4-6,1 r/n-mup, ha’" Bt M>>" noHnapbIHbIH
muraapsl 0,3 1/71-19H 40X ACHUIL. CO42' noHyHa Tsacaaudl mamnapaa pacT SUTHHUD
B murgapel 1,0 v/n-1 rsaaspaup. L3l Typury mysnapeiasin muraapsl 0,1-0,9 r/n
apaceiana asiummp. [Tolimepst srops cyityn bl mysnaynyey (C;) 86,92-95,44 %-eks,
bl ranssunuiin (A;) ucs 2,42-11,82 %-exB apaceinga asvumup. pHa/pba simcans
1,03-1,14-m1p.

bIX mopuzontys nait cynapst HUIK tummum ony6, munepasiammass: 31,8-46,2
r/1, Ha"+K*, b s IL{bO5; +bOs° MOHIAPHIHBIH MHTAAPHI HCs, YiibyH omapar 11,8-
17,0; 16,7-23,7 Bs 2,5-6,9 r/n apachiHga siummp. ba”* Bt Md”" HOHIapBIHBIH
muraapsl 0,09 r/a-nggH 4ox aedu. CO.* nony 0,03-0,9 r/n apaceiHaa ASHUIIHD.
[[3Bli Typmy ay3napeiabiH murgapbl 0,2-1,4 r/n-mup. Tlolimeps stops cyiiyn bl
ny3nynyby (Cq) 82,24-91,04 %-exB, bl ranssunuiin (A;) ucs 8,12-17,58 %-exB-aup.
pHa/pba amcaner 1,02-1,22 apacbinga asgiummp.

«®Dacunsa» nail gsactacuaud cynapbl HIIK Tunmm ony®d MuHepaiammacs
32,6-48,6 r/m-mup. Ha'+K*, b Bs I[BO;+b0Os" HOHIAPHIHBIH MUIIAPHI, yilbyH
omapar 12,1-18,3, 17,0-26,1 Bs 1,7-2,9 r/1 apaceiuma asiinmup. ba”* Bt Md?* Bs
CO,” WoHJIapbiHbIH Muraapel 0,1 r/m-ggH vox aeitmn. L[3BU Typiny ay3napblHBIH
muraapsr 0,2-0,6 r/i-s 6spadspaup. [Tolimepst stops cyiiyn bl ny3nynysy (C,) 88,24-
92,40 %-exB, bl rsusBunuiin ucsa 7,48-11,44 %-exB apacwinna asitnmmp. pHa/pba
ssmcansl 1,08-1,13-m1p.

> Ba Tl mail agCTANSpUHUH CyJlapbl IICTS WaTaH OOMEKT B
HIOPU3OHTIIAPbIH CYyJIaphl W OXILAPAbIP, HAJIHbI3 MUHEpAJUIAIIMAaHbIH HUCOSTSH a3

oJMackl wist onnapaad Gspriasaup (12,2-60,6 r/m).
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Matawbin sicac uctucmap obitexty onan I'JIJ] Gup Heust MILISHMS OOHEKTHHS
oromuuammmanp (bITJIA+bIXTJII). by oOhekTnsapuH 1isgp OUPUHISH —alphI-
alpbuIbITa Cy aHaJU3JSIPU TOIUIAHBIO CHUCTEMIIAIITUpUAMHUIIIUDP. OOHEKTIIpUH
CyJlapbl KOMIIOHEHTIISIpUH Muraapeida 3tops ¢sprisiaup. Cymnap HIIK tummum ony6,
MuHepaiammMasel 11,4-48,7 r/n apaceiga asavummp. CynapbelH 1y3 TIPKUOWHUH
sicac KoMnoHeHTspu onan Ha'+K*, b Bs 11[bO5+bOs" VIOHJIApBIHBIH MUTJApHI,
yiibyHn omapar 3,8-18,8, 3,9-26,4 Bsa 0,7-8,3 r/n-mup. ['ajlaH KOMITIOHEHTJISPUH
MUTJIapbl AEHUII AWaNa3oHja ASUUIIUp B AONIEpOH HapbhIiMajachiHAa WEpIISIIsSH
Oamra HaTarjiiapelH cyjlapblHAa OJAyby KUMHU Oypaja JAa ASpUHIMNSA SETOUKbS
azanslp, pHa/p’ba simcanbl ucs apThbIp.

F'AJId-smn (BICAJIA+BT'AJI) cymapet na HIOK  taumm  ony0,
MuHepatammaset 11,2-28,5 1/ apacsirga gsiinmmp. Ha'+K*, b s b0 +b0s>
WOHJIApPBIHBIH MUTAAlbI, YHbYH omapar 2,1-12,5, 2,5-18,3 r/n apaceiHma Asiumup.
ba?* g M>?* nonnapsl 0,4 T/11-19H 90X ASHUII. CO42‘ noHy 3eHum muracaa (0,1-1,9
T/7) JSUUIIHD. CO,” MOHYHYH HIKCcIK KoHceHTpacuitackiHa bIT'AJI/I, bIBITI'AJI/] Bs
BIBIbITAJIJl cynapeinga Tscamud onyHyp. by oOuextnsapas 1m3Bli  Typiry
Jy3JapbIHBIH KOHCEHTPACUaShl J1a 4OX WIKCIKIup Bsi 6,4 1/1-s dateip. Terpabop
TypIy Ay3JapbiHbIH KOHCeHTpacuiack! 0,3-0,9 r/n-mup. T1olimeps srops cynapseia bl
ny3nyayby (Cp) — 55,66-88,90 %-exs, bl ranssunuiiu ucs 2,5-42,62 %-exB apachiHaa
nsinmmp. pHa/pba ssmcansr 1,07-1,79-ayp.

laJiI-stu (bIl'aJIA=+bIbIbII'aJI[{)  cymaper  HIIK  Tumom  ony0
MUHepamtammassl 6,4-36,1 r/1-aup. Ha*+K*, b Bs I{BO;+bOs> HOHIAPHIHBIH
MUTIAPHI, YibYH omapar 2,1-12,5; 2,4-18,4 Bs 0,4-4,1 r/n1 apacelHIa ISHMIIND. ba®*
BT Mo°* mommapsl, yitbyn omapar 0,02-0,4 Bs 0,01-0,2 r/m-zup. CO,” HOHYHYH
mMuraapsl, sicacsi, 0,05-0,8 /11 apacblHaa ASUUIIND, TAK-TAK aHATU3ISPAS Oy LIS
1,4 r/n-a garelp. L[3BlU Typury ny3napbiHbIH KOoHceHTpacuiasel 0,7-3,7 r/m-nup.
[Tolimepst sropst cyityn bl my3mynysy (Cy) — 65,34-93,46 %-exB, bl rsunsBumiin ucs
2,66-33,64 %-cxB-nup. pHa/p’ba smcainer 1,08-1,6 apaceiaaa asgiummp.

Amupoe aovina HI'4YH u3psa
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Amuposé  aovina  HIYU-nun  HepT-ra3-KOHACHCAT  HaTaryiapblHbIH
HIUAPOKUMUSBU CABUMMAIAPY MIUITHMAHUH WIKAH TIOBPISPUHAA S0THpIIMI 791
Cy HIIMYHSICHHWH KHMUSIBU AHAIM3JISIPUHUH HATUBSULSIPUHA SI0pS BEPUIMULIIAUD
(psmBsum 1.11).

Jloxbaman-Ilyma-I'yuwixana  tiamabbiHblH WIKUH  IUIPOICOKUMUSBU
CIBUNNSICU 17  1OpW30HT B  MWIUIIHMSA ~ OOHMEKTJIAPUHASH  TOILIAHBIO
CUCTEeMJISIIIIUPUIIMUII JIAl CyJapblHBIH KUMUSIBU AHATU3IISIPUHUH HATUBSUISIPUHS
3I0ps BEPUIIHP.

MI'-HuH «A» mopu3oHTyHyH saii cymapel MX Ba HC tumnm omy0,
MuHepasammMasel 27,1-31,6 r/n apaceinga asiunmmp. CyilyH Ay3 TApKUOWMHUH sicac
koMroHeHTIspu onad Ha'+K" Bs b’ noHnapbIHBEIH MUTAPHL, yilbyH onapar 8,6-10,8
Ba 13,8-16,2 r/n-gup. ba** noHyHyH muraapsl 0,3-1,0 1/, M»>** VOHYHYH MUTIZapbl
ncst 0,4-0,7 r/n-mup. CO4° HOHYHYH MHTAApBI SSHHII Auanasonga asiinmmp (0,02-
3,8 r/m).

Omna srops a5, Oypaga HC tumm cynap uctuniuk Tsmkui eaup. LIHO;3
+b05° wmommapbinbiH  Murmapsl 0,07-3,1 r/m-mump. LB Bst TerpaGop Typiy
Ty3TapbIHBIH KOHCEHTpacuiiasel, yiibyH ojapar 0,1-0,6 Bs 0,08-0,13 r/m apaceiHzga
nsiimmap. [lolimepst sropst cyiiyn bIbl aysnynyey (C;) 3,58-15,40 %-exs, bIbl
rsuisiBuIniK (A) ucsa 0,48-12,60 %-exB-nup. pHa/pba simcanst KX tunnm cynapaa
0,96-ita, HC tumumu cynmapaa ucst 1,03-s ragsapaup.

MI'-aun bl mopusonTyHyHn mnaii cynapel, scacsH KX tumm oiny0,
muHepatammacel  18,1-41,8 1/m  apaceinma asimmmp. Symap scacsa  HIIK
TAIIUaUp, Tacaaudii mamiapaa ucsts MX Bt HC tumuisipst st pact 3suTMHUD.

CynapblH 1y3 TAPKUONAPUHMH sicachiHbl Tamkun efasd Ha™+K' Bs b
MOHJIAPBIHBIH MUTAAPHI, yiibyH onapar 5,9-15,0 Bs 8,1-24,3 r/1-aup. CO,” HoHyHYH
koHceTpacuitacel 0,02-1,8 1/, IHBOg'+13032' MOHYHYH KOHCceHTpacuitacel ucs 0,02-
5,3 r/n-nup. L3BU Bs Terpabop Typiuy Iy3iapblHBIH KOHCEHTpacHuilasel, yibyH
onapar 0,1-1,8 Bst 0,02-0,9 r/i apaceiana asiinimp. Cyiya bl ayznynyey (Cy) 77,44-
92,28 %-exs, bIbl ay3nynypy (C,) 4,62-17,10 %-exB, bl rsusasunuiin (A;) 1,42-21,3
%-exB, bIbl rssewmmiin (A;) 0,54-13,78 %-exB apaceinaa asiummup. pHa/pbi
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amcanbl HIIK tumum cynmapaa 1,27-is, KX Bt MX tunm cynapaa ucs 0,82-its
TAAAPIUP.

MI'-aun bIbl mopu3zontyHyH mait cynapsl, scacsH MX Bs KX tumim omy0,
MuHepautammase! 13,6-44,6 t/m-gup, a3 mamwiapaa HIIK Bs HC tummum cymapa na
pact 2smuaup. CynapblH Ay3 TAPKUOMHUH scachlHbl Tamkui easH Ha'+K' Ba b

HOHJIaPBbIHBIH MUT JAapHhl,
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banssan 1.11
Smupos agpiHa HI'UM-auH HeT Bs ra3 atarnapbIHbIH Jail CyJapbIHbIH WIKHH KUMASBU aHATH3JIAPHHUH HATUBSUIAPHHS I0PS ChIXJIBITJIAPbIHbIH,
MHUHepaJlUIallIMas1HbIH, KOMIOHEHTJIAPUH MUTJaphl Bs Oalira CIbURNsUIIpUHUH MUHUMYM (LICT/S) B MaKCUMYM (aJ1T[a) THHMATISIpU

M -HuH Cyityn Mgl}{/?g:ﬂ ] CyiiyH TApKUOMH/S OJIaH MOHJIAPBIH MUTAAPHI, MI/JI H(ZJ;LI\;I{CIZP;;IIZP;) ?ngIByH | Bﬁd.;
IIIOPU3OHTY | CHIXJIBIBHI, + - pHa/pbn | »rops
By obfexTh | o’ | TRUIMACEL | Ha ¥ ba | Mo* | b | cOZ | 0P8 proo | B0 | €1 | G | AL | A cyity

r/n K +b03 UL

1 2 3 4 5 6 7 8 9 10 11 12 | 13 | 14 15 16 17

JIwkoaran-Ilyra-I'ymxana yatag:
A 1020,0 27,1 8556 280 | 379 | 13752 | 18 73 114 78 | 8382 | 3,58 0 0,48 0,96 MX. L
1022,6 31,6 10759 10759 | 694 | 16199 | 3823 | 3123 572 125 | 88,56 | 1540 | O 12,60 1,03 ’

LI 10111 18,12 5852 100 7 | 8107 | 24 24 114 16 774 | 462 | 142 | 054 0,82 | HIIK.I
1029,5 41,83 15022 862 | 1047 | 24342 | 1804 | 5295 | 1830 915 | 92,28 | 17,10| 21,3 | 13,78 0,88 KX, M
LIBI 1008,9 13,58 4834 94 | 189 | 6480 | 28 | 39 114 23 | 8338|262 | 16 | 072 038 | HHIK,!
1031,6 44,6 17369 672 | 793 | 28350 | 4089 | 4099 | 1201 125 | 94,20 | 1520 | 2.34 | 15,30 1,13 MX, K
LILIEI 1009,6 9,72 694 34 27 | 4546 | 9 215 114 28 1854 | 0,88 | 1,28 | 142 0,23 HIIIK
1041,1 56,14 21338 1100 | 2287 | 35137 | 3498 | 960 2002 | 1945 | 93,44 | 60,06 | 3354 | 214 1,76 MX, K
LIB 1007,7 11,65 3254 6 42 | 4069 | 23 | 48 5 32 | 7414 |1 038 | 07 | 042 077 | HHIK,}I
1046,7 62,77 22206 3741 | 1850 | 37040 | 2418 | 5661 | 2116 280 | 93,46 | 22,72 | 22,38 | 30,14 1,26 KX, M
Ba 1006,6 9,6 2811 65- 39 | 2169 | 36 | 3825 131 512 | 48,04 0 146,92 | 504 2,00 HIIIE
Ba-BLIG 1007,0 10,3 3229 36 33 | 3513 | 7 408 9 64 6144 | 3,76 | 6,20 | 298 0,88 | HILIK,!
1028,3 39,3 19609 1348 | 930 | 21368 | 2930 | 7904 | 2059 260 | 96,44 | 33,68 | 27,28 | 23,78 1,45 KX, M
BEI 1008.,8 13,24 10398 46 28 | 2147 | 18 | 1122 172 52 | 65,04 0 206 | 432 1,02 HIIIK
1021,8 30,87 4222 245 | 370 | 13672 | 1434 | 9346 | 2345 280 | 9354 | 3,60 | 37,72 | 12,72 1,92 HC
BLL-BLILI 1005,8 8,890 2224 10 11 | 1552 | 16 634 172 64 | 3946 | 1,16 | 0,36 | 040 0,98 HIIIK
1027,3 37,45 13698 278 | 531 | 19213 | 2815 | 7370 | 1516 288 | 93,84 | 6,58 | 44,0 | 16,54 2,32 HC, M
BLILI 1009,1 13,79 4172 16 22 | 4840 | 28 | 1658 57 24 | 5144 | 062 | 512 | 0,56 0,98 HIKE
1021,7 30,78 10064 266 | 722 | 12651 | 2752 | 11176 | 3203 811 | 97,50 | 13,92 | 46,58 | 18,32 1,82 CH, X
BLIbIa 1006.4 9,43 3466 28 30 | 3231 | 26 181 11 64 | 40,96 | 242 | 0,08 | 1,56 0,98 HIIIK
1023,0 32,07 11293 822 | 864 | 13827 | 3996 | 10005 | 3432 467 | 95,70 | 14,82 | 59,22 | 20,44 2,33 HC, K
T 1007.8 11,69 3443 11 16 | 3389 | 39 535 114 48 | 4920 | 168 | 3,20 | 1,02 0,96 HIIIK
1022,6 31,67 11092 530 | 695 | 15406 | 2795 | 7274 | 2116 561 | 95,12 | 27,68 | 44,68 | 16,88 1,96 HC, M
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BbIbIbI 1005,3 8.3 2440 16 1 2734 | 32 146 172 44 40,72 | 16,08 | 9,06 | 1,08 0,90 HIIIK
('arJjijg) 1019,5 26.5 9090 509 | 629 | 11491 | 3021 | 8419 | 3260 | 1460 | 85,92 | 27,88 | 61,08 | 0,84 2,39 HC, M
bsanssn 1.11-in naBambl
1 2 3 4 5) 6 7 8 9 10 11 12 13 15 16 17
BbIbIbI; | 1007,1 | 10,35 3475 46 20 4431 | 31 314 | 400 | 125 | 34,20 0 0,84 |1,13 HILK
Torjmg | 1023,4 | 32,69 11542 112 102 | 15057 | 2061 | 4213 | 2281 | 452 | 96,44 0 12,04 7,70 | 1,68
BbIbIbI, | 1009,7 | 14,58 3854 20 10 3334 | 28 35 286 94 | 40,08 | 2,66 094 |0,70| HUIK,
Torjg | 1020,2 | 27,29 9257 1651 | 719 | 14987 | 2178 | 8260 | 2917 | 692 | 91,00 | 29,04 | 45,60 2458 | 2,47 | HC,KX
I 1008,7 | 13,29 3685 80 58 3231 | 64 | 2317 | 1144 | 437 | 55,56 0 15,58 238 |18 HILK
1013,3 | 19,17 10154 120 168 | 13126 | 384 | 4164 | 5491 | 966 | 82,04 0 34,34 10,1 | 1,76
TAJIT 1008,5 | 12,91 3151 36 13 2800 | 658 | 1139 | 1258 | 104 | 57,6 0 1,40 |137 HILK
1011,8 | 16,81 4685 566 | 267 5194 | 2538 | 4710 | 2671 | 421 | 83,96 0 41,54 1558 | 1,95
IIagannan-ly6anni-Hacaman aspsicu-Arsunam yatag
LIB 10044 | 745 | 2317 | 38 35 | 1852 57 315 | 160 56 | 78,44 | 2,06 | 10,06 0,74 0,84 | HIIK,
1025,6 | 35,65 | 23103 | 2446 | 1102 | 20700 | 1825 | 3543 | 2002 | 234 | 95,62 | 16,84 | 15,36 7,64 1,92 | KX, MX
o | 19073\ 10,76 | 4795 | 20 | 16 | 4982 | 20 11362 114 | /8 |5664| 0 | 224 0.64 1,02 HILK
1017,9 | 24,97 | 8198 | 192 | 325 | 12334 | 505 | 7125 | 2917 | 421 | 92,50 0 37,42 11,34 1,73
BEIpla | 29075 | 1118 | 5620 | 18 | 12 | 5862 | 45 | 515 | 57 | 156 |5756| 0 | 212 0.76 1,03 HILK
1020,5 | 29,49 | 8296 | 650 | 408 | 10614 | 2110 | 9200 | 2460 | 4945 | 95,00 0 40,32 17,06 1,85
BLIELl | 10029 | 5.83 | 1656 | 20 2 | 1752 | 28 | 761 | 172 | 56 |4728| O | 172 0.82 1,09 HILK
1020,2 | 26,34 | 8956 | 244 | 464 | 8881 | 2606 | 8126 | 2174 | 373 | 93,92 0 4498 19,56 2,08
I 1006,0 | 9,07 | 2505 | 21 6 | 2183 | 19 |84 | 114 | 32 4446| 0 | 268 0.98 1,07 HIIK
1020,6 | 28,89 | 8566 | 384 | 283 | 9461 | 2057 | 9078 | 9152 | 592 | 86,50 0 49,62 22,08 2,21
TAJIT 1007,4 | 10,89 | 3027 9 3 2294 45 | 1635 | 515 188 | 41,88 0 19 1,06 1,04 HIIK
1029,2 | 40,57 | 15046 | 263 | 367 | 22463 | 2050 | 6661 | 12470 | 655 | 83,76 0 50,82 14,22 2,41
LIB 10084 | 12,49 | 3981 9 36 | 4601 13 143 22 16 | 57,00 | 0,66 | 3,36 1,20 0,91 | HIIK,
1049,5 | 66,56 | 56115 | 484 | 686 | 16286 | 2593 | 7484 | 487 156 | 94,04 | 24,72 | 40,08 12,12 1,61 | HC, MX
B 10053 | 8,30 | 2969 | 15 14 | 2574 21 182 29 32 4234 | 2,88 | 8,20 0,72 0,95 | HIIK,HC
1017,0 | 24,09 | 8628 | 539 | 443 | 13460 | 2919 | 5799 | 2517 | 359 | 91,76 | 20,34 | 52,92 10,16 2,25 | KX, MX
BEI 1006,0 | 12,02 | 1237 | 17 16 | 3644 14 219 86 78 | 5418 | 3,34 | 7,26 134 0,92 HIIK
1023,7 | 33,36 | 4991 | 331 | 308 | 19497 | 910 | 5077 | 688 | 280 | 94,58 | 7,56 | 44,16 10,34 1,81 KX
BEILI 10055 | 852 | 2972 | 20 12 | 3149 11 384 | 114 64 | 67,76 | 0,56 | 7,46 152 0,83 HIIK
1013,5 | 19,04 | 6305 | 140 | 403 | 7465 | 3934 | 4538 | 686 | 219 | 97,42 | 16,92 | 27,74 5,96 2,10 KX

I'apagab HaTabbl




66

B 1002,6 | 5,56 | 1088 | 22 13 | 1201 1 8 2 25 34,08 | 2,08 | 1,16 0,04 0,71 HIIK,HC
1023,7 | 33,35 | 11326 | 781 | 488 | 15916 | 3766 | 6991 | 3003 | 342 | 96,22 | 20,84 | 62,24 | 27,98 2,82 MX, KX
Banssn 1.11-ig naBamsbl
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
BLILI 1001,7 3,45 974 32 9 1298 | 97 | 183 | 156 | 64 |55,04| 6,7 0,80 | 0,74 | 0,86 HIIIK,
1017,0 24,06 7735 | 850 | 264 | 9341 | 4903 | 2545 | 1830 | 499 | 94,90 | 38,9 | 27,02 | 14,18 | 1,59 HC, KX
BLILI 1001,5 3,88 10,15 | 20 8 1298 | 46 12 57 64 [5994| 082 | 3,76 | 1,40 | 0,94 HIIIK,
omt-11013,9 19,90 7142 | 583 | 533 | 8803 | 4648 | 1622 | 3260 | 390 | 97,16 | 20,06 | 37,32 | 19,04 | 2,01 | HC, MX
BLIBI 1002,3 4,65 1470 | 34 8 1716 | 25 | 146 | 515 | 64 |6894| 1,00 | 0,02 | 1,22 |0,90| HIIK,HC
uedt 1 1029,6 41,54 11088 | 933 | 2049 | 18955 | 7565 | 4402 | 3546 | 499 | 98,02 |29,92 | 27,00 | 8,62 | 153 | MX, KX
BLIBILI 1002,1 4,17 650 16 8 1493 | 59 49 | 114 | 48 |46,00| 490 | 0,06 | 0,62 |0,67 | HIIKHC
uedt | 1017,1 24,18 10010 | 107 | 1226 | 15662 | 3720 | 887 | 2517 | 311 | 99,22 |39,24| 6,86 | 20,66 | 1,24 | MX, KX
BLILIEI 1001,5 2,98 872 41 8 1009 | 107 | 96 | 172 | 27 |6750| 3.8 298 | 046 |0,90| HIIK,HC
KoM 1049,4 67,19 23143 | 1898 | 583 | 39375 | 2984 | 1269 | 1030 | 188 | 94,54 (30,22 | 17,96 | 6,66 | 1,44 | MX, KX
TAJIL 1003,5 6,5 622 75 34 1200 | 2428 | 146 | 229 | 0,38 | 26,08 | 7,10 | 13,32 | 4,24 | 0,79 | HIIK, HC,
1016,5 23,56 6348 | 380 | 693 | 7426 | 3211|1281 |7150| 64 |86,72|69,34| 199 | 9,24 | 2,03 MX
Muocex 1001,9 3,86 1319 | 17 14 1680 | 80 | 111 | 188 | 14 | 29,40 10,78 | 4,88 | 2,26 | 0,89 HIIIK,
1040,6 55,60 17780 | 1153 | 809 | 25400 | 3641 | 8488 | 1349 | 640 | 90,18 | 25,82 | 65,42 | 21,66 | 3,64 HC, KX
I'apameiiosT yatag:
BLILIEI 1013,1 | 18,60 | 6399 38 16 | 7473 | 3878 | 268 | 114 | 48 [7480| O 0 0,52 0,96 HIIIK
1044,0 | 61,13 | 21271 | 687 | 980 | 33888 - 4070 | 515 | 94 | 88,86 | 10,62 | 24,06 1,14 1,35 MX
dus3ask yatag
BLILIL 10035 | 6,52 | 2129 40 38 | 3090 | 137 | 488 | 172 | 78 |[79,70| 1,16 | 2,32 | 2,46 0,97 HIIIK,
1019,9 | 26,88 | 9797 | 278 | 152 | 15570 | 1103 | 2359 | 343 | 342 94,68 | 3,40 | 17,82 | 10,06 1,40 HC, MX
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yitbyrn omapar 4,8-17,4 Bs 6,5-28,4 r1/n1 apaceiHIa ISUHAIIAP. ba** B Mp*
WOHJIAPBIHBIH MHUTAAPHI, YitbyH omapar 0,1-0,7 Bs 0,2-0,8 1/, CO,* Bs HH)Og'-I-"bOgZ'
nonnapeiabiH Muraapel 0,03-4,1 Ba 0,04-4,1 r/a-mup. LI3Bl Ba TeTpabop Typiry
Ty3JapbIHBIH KOHCEHTpacuiiasel, yitbyH omjapar 0,1-1,2 Bs 0,02-0,13 r/m apaceiHga
nsinmp. Cyiiyn bl my3mynysy (Cp) 83,38-94-20 %-eks, bIbl nyznynyey (C,) 2,62-
15.20 %-exB, bl ransgsummiin (A1) 1,6-2,34 %-exs, bIbl rsssunmiin (A,) 0,72-15.30
%-exB-aup. pHa/pba smcanst HIIK st CH tunnu cynapna 1,13-a, MX B KX tunum
cynapnaa ucs 0,88-s1 raagapaup.

MI'-aun bIbIbl mopuzontynyn nait cynapsr HIIK, MX Bs KX tumim omy0,
MuHepautammMasel 9,7-56,2 r/n-gup. CylyH Ay3 TAPKUOWHHH sicaC KOMIOHEHTIISIPU
onad Ha" Bs b’ MOHNApLIHBEIH MUTAAPSL, YiibyH onapar 0,7-21,3 Bs 4,6-35.1 1/n, ba**
B Mo*" nonmapeHeiH Murgaps! — 0,03-1,1 Bs 0,03-2,3 1/, CO,” B3 ]JH)O3'+13032'
noHapeIHbIH MUTAps! ucst 0,01-3.5 Bs 0,2-9,6 /1 apaceinaa asiummpisp. L3Bl Bs
TeTpabop TypILy Ay3JapbIHBIH KOHCEHTpacuiiasel, yibyH onapar 0,1-2,0 Ba 0,03-2,0
r/n-nup. SyiyH bl ny3mynyey (C;) 18,54-93,44 %-exs, bIbl ny3mymysy 0,88-60,06
%-exB, bl ranssuauniin (A;) 1,28-33,54 %-exs, bIbl rsnsanmuiin (A,) 1,42-21,4 %-
exB-nup. pHa/pbn amcansr HUK tumnu cynapaa 1,76-ia rsaasp, MX Ba KX tunium
cynapaa ucg 0,23-0,98 apaceinga gsuumup.

MI'-uun bIB mopusonTtyHyH nai cynapsl, scacsd HILK, KX Bg MX turmum
oJ1y0, MuHepautammasel 11,7-62,8 r/a-nup. Tsacanudii mamiapaa HC tunm cynapa
na pact ssuHup. CynapblH KUMUSIBA TIPKUOUHIS UINTUPAK €ISTH KOMIIOHEHTIISIPUH
murgapsr, T/1-mst: Ha'™+K* - 3,3-22,2, ba® - 0,01-3,7, Ma** - 0,04-1,9, b - 4,1-37,0,
CO,* - 0,02-2,4, IIIbO;+BO;” - 0,05-5,7 apacsira asiinmmp. L[3Bi Bst TeTpaGop
TypIIy Ay3JapbIHBIH KOHCEHTpacuiiaskl, yitbyH onapar 0,01-2,1 Bs 0,03-0,3 r/n-aup.
Cynapsin bl nysnynysy (C;) 74,14-93,46 %-exs, bIbl ay3nynysy (C,) 0,38-22,72 %-
ekB, bl rsansasunumiin (A;) 0,7-22,3 %-eks, bIbl ransasunuiin (A;) 0,42-30,14 %-eks-
aup. HIIK taumm cynapma pHa/pbn smcanst 1,26-ia, KX Bs MX tumim cynapna
ucs Oy simcan 0,77-vs Ospadapaup.

MI'-aun Ba mopusontynyH nail cynapel, Tamamuias HIIK tummm omy6,

MUHepaiammMacse! 9,6 r/n-nup. bypana KOMIOHEHTASPUH MUTAPHI (I/71) alllabblIAKbI
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kuvuup: Ha™+K' - 2,8, ba”™ - 0,07, Ma®" - 0,04, B - 2,2, CO.* - 0,04, IIBO;5
+b05> - 3,8. LI3Bii Bst TeTpabop Typury my3Iapsl, yiibyH omapar 0,1 Bs 0,5 r/1-up.
Cyityn bl nysnynyey (C;) 48,04 %-cxB, bl rsuisBunmiin ucs 46,92 %-ckB-aup.
pHa/pbx smcaibr 2-iist 6sipabsipaup.

MI'-aun  Ba-BbIO oOiexktngpuauH  maii  cymapel HIIK tunmmm  omy0,
MuHepaiammMasel  10,3-39,3  r/n-gup.  bamra KOMIOHEHTISPUH  MOHJIAPBIHBIH
muraapsl (r/;1) amabsbiiakel belodir: Ha' - 3,2-16,6, ba?* - 0,04-1,3, M>»?* - 0,03-0,9,
br - 3,5-21,4, CO,* - 0,01-2,9, II[BO;+bO5> - 0,4-7,9. L3Bil Terpabop Typiy
Ty3apbIHBIH KOHCEHTpacuyassl, yitbyH onapar 0,01-2,1 Bs 0,06-0,3 r/m-gup. Cyityn
bl ny3mynysy (C,) 61,44-96,44 %-eks, bIbl rssBumuitn (A;) ucs 2,98-23,78 %-exs-
mup. pHa/pba amcainer 1,45-g 6spabspaup.

MI'-aun  Bbl  mopuzontynyn naii  cymapsl HIIK  Tunim — ony0,
muHepaammace! 13,2-30,9 r\ur-gup. CyityH KUMASBU TAPKUOWH/IS UIITHPAKBI CSTH
KOMIOHEHTIsIprH Muraaps! beladir (r/m): Ha*+K* - 10,4-42.2, ba®" - 0,05-0,3, M>*" -
0,03-0,4, bir - 2,2-13,7, CO,* - 0,02-1,4, IIBO5+bO5> - 1,1-9.4. 113Bii Bt TeTpadop
Typiry ny3iapsl, yibyH onapar 0,2-2,4 Bs 0,05-0,3 r/m-gup. Cyiiyn bl ny3nynyby
(Cy) 65,04-93,4 %-exB, bl rsansBunuiin (A;) ucs 2,06-37,72 %-exs-aup. pHa/pbiu
amcanbl 1,02-1,92 apaceinga agiummup.

MI'-aun  BBI-BbIbl  o6iiektunna  nait  cymapet  HIIK tummm — ony0,
MuHepaiammasel 8,8-37,5 r/a-nup. CyllyH KUMUSIBH TAPKUOUHAS WIUTUPAK €lsH
KOMITOHeHT/IspuH Muraapst belodir (r/1): Ha*+K* - 2,1-13,7, ba** - 0,01-0,3, M>*"* -
0,01-0,5, bur - 1,6-19,2, CO,* - 0,02-2,8, LI[bO5;+bOs> - 0,6-7,4. 138 Bst TeTpabop
TypIIy Ty3JapblHBIH KOHCEHTpacuiasel, yitbyH omapar 0,2-1,5 Bsa 0,06-0,3 r/m-mup.
CyiiyH bl ny3nynyey (C;) 39,46-93,84 %-ekB, bl rsusBunuiin (A;) ucs 0,36-44,0 %-
eKkB apacbkiHaa aaiuimup. pHa/pba ssmcanst 2,32-iis1 raasapaup.

MI-ueia BBIBI Bs BbIbla («®acuiist» JIJ1) mopuszontiapeiabid cynapsl HIIIK
TUIUIM 0Ny, MuHepayammassl 9,4-32,1 r/n-gup. CylyH KUMHSIBH TAPKUOUHS
MINTUPAK €JIH KOMIOHEHTIAPMH MUraaphl (r/m) amabbina stoctapunup: Ha'+K' -
3,5-11,3, ba’* - 0,02-0,8, Ma*" - 0,02-0,9, b - 3,2-13,8, CO,* - 0,03-4,0, LL{BO;
+b05> - 1,6-10,0. [[3Bii Bs Terpabop Typuly my3mapsl, yiibyH omapar 0,01-3.4 Bs
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0,06-0,5 r/n-gup. Cyiiya bl gyznynysy (C;) 40,96-97,50 %-eks, bl rsumsBrimiin (A;)
ucs 0,08-59,22 %-exs-aup. pHa/pbn simcansr 1,82-2,33 apacbinaa Aaiummp.

IIDJIA-aun cynapet HILIK Tummm ony6, munepammammMacel 11,7-31,7 r/n-
nup. Ballra KOMIOHEHTIApHH MUTAaphl (I/71) almabbina sroctsapunup: Ha' - 3,5-11,1,
ba?* - 0,01-0,05, M>** - 0,02-0,7, b - 3,4-15,4, CO,* - 0,04-2,8, LIIBO;+HO5> -
0,5-7,3. 1I3Bili Ba TeTpabop Typily Iy3JapblHBIH KOHCEHTpacuiasSekl, YHbYH oJjiapar
0,1-2,1 Ba 0,05-0,6 v/m-gup. Cyityn bl nmysnynyey (C;) 49,20-95,12 %-exB, bl
rsursBrIAiK (A1) ucs 3,20-44,68 %-exs-nup. pHa/pbna smcaner 1,01-1,96 apaceinna
DIE:1202000051 00

BbIbIbI, BbIbIbl; Bs BBIbIbl, (I'I'JI) mopu3zontnapsin cynapsr HIIK
TUILTU 0J1y0, MuHepayiammasel 8.3-32,7 r/n-aup. Bamira KoMIOHEHTISIpUH MUTAApPbI
belodir (r/n) : Ha*+K* - 3,5-11,5, ba®* - 0,01-1,7, M>** - 0,01-0,7, b - 2,7-15,1,
CO,* - 0,03-3,0, II[BO3+B0Os" - 0,2-8,4. 1[3Bii Bst TeTpabop TypILy dy3IApBIHBIH
KOHCeHTpacuiiasel, yiibyH onapar 0,2-3,2 Bs 0,04-1,5 r/n-nup. Cyityn bl ny3nynyby
(C1) 34,20-96,44 %-exs, bl rsursBmmiin (A;) ucs 0,04-12,04 %-exB-nup. pHa/pbi
amcansbl 1,13-2,47 apaceinga agiummp.

['JId-aun cynapsl HIIK tunmu ony6, munepamnammacsl 13,3-19,2 r/n-nup.
Barira kommosenTsipun muraps: belodir (r/m): Ha* - 3,7-10,2, ba®* - 0,08, M>*" -
0,06-0,2, b - 3,2-13,1, CO,” - 0,06-0,4, II{BO;+bO3> - 2,3-4,2. L[38ii Bs TeTpadop
TypIIy Iy3JapblHBIH KOHCEHTpacHuiiasel, yilbyH omapar 1,2-5,5 Bs 0,4-1,0 r/m-gwup.
Cyityn bl ny3nynysy (C;) 55,56-82,04 %-exB, bl rsnsasunmiin (A;) ucs 15,58-34,34
%-exB-aup. pHa/pbn smcanst 1,18-1,76-aup.

'AJI-pia cynapet HIIK tumnum ony0, munepamiammace 12,9-16,8 r/n-nup.
CyityH TApKMOMH/IS MIITHPAK €H KOMIOHEHTAspuH Muraapsl beladir (r/m): Ha™+K*
- 3,2-4,7, Ba** - 0,04-0,6, M>** - 0,01-0.3, b - 2,8-5,2, CO,* - 0,7-2,5, [I[BO5"
+b0s> - 1,1-4,7. 1I3Bil Bst TeTpaGOp TypIly Ay3TapbIHEIH KOHCGHTPACHHASH, yilbyH
onapar 1,3-2,7 Bst 0,1-0,4 r/n-mup. Cyiiyu bl ay3aynysy (C;) 57,06-83,96 %-exB, bl
rsutsiBIMK (A;) ucsa 0,46-41,54 %-exs-nup. pHa/pbna simcaner 1,37-1,95 apaceinna

JUSTUALLINAD.
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HTabanoas-Illyéanvi-Hacaman oapacu-Amawoauwy HamavblHbIH
HIUAPOKUMUASIBY csipbuiiisgcH HatabblH uNUIIHMSA oOuekTsipunasH (bIB, BbIbI,
Bblbla, BbIbIbl, I'JI/ B T'AJI/]) ToruiaHel0 CHUCTEMISIITUPUIMUII HIKUH CY
aHAIU3JISIPUHUH HATUBSICH SICACBIH]IA BEPUIIHDP.

bIB mopuzontyn maii cymapel KX, HIIK Bgs MX tumim omnyO,
MuHepaiammMassl 7,5-35,7 r/a-nup. CylyH KUMUSBH TSPKUOWHAS UINTUPAK €IsH
KOMIOHEeHTIsipuH Muraapsl belodir (r/m): Ha™+K" - 2,3-23,1, ba®* - 0,04-2,5, M>** -
0,04-1,1, ba - 1,9-20,7, CO,” - 0,06-1,8, H_["I)O3'+"I)ng' - 0,3-3,5. 1I3Bii Bs TeTpabop
TypIIy Ty3JapblHBIH KOHCEHTpacuiassel, yitbyH omapar 0,2-2,0 Bsa 0,06-0,2 r/n-aup.
CyiiyH bl ny3mynysy (C;) 78,44-95,62 %-exB, bl rsmssunmiin (A;) ucs 10,06-15,36
%-exB-nup. pHa/pbn smcaner KX, MX tummm cymapga 0,84-s Bas HUIK Tummm
cynapaa ucs 1,92-is rapsipamp.

BbIbI, Bblbla, «®acuns» JIJ| mopuzontnapsiabia cynapsl LIIKH tummu ony6,
muHepatammMasel  10,8-29,5  r/n-mup.  CyllyH KUMASIBU —TSPKUOMHUH  sicac
KOMIIOHEHTIApUHUH Muraapsl beladir (r/m): Ha'™+K" - 4,8-8.3, ba®* - 0,02-0,7, Mp?* -
0,01-0,4, b - 5,0-12,9, CO,* - 0,02-0,5, IIIbO3+BHO5> - 0,5-9,2. L13Bii Bst TeTpabop
TypIIy Ay3JapbIHBIH KOHCEHTpacHuiiaskl, yitbyH omapar 0,06-2,9 Bs 0,08-0,5 r/n-aup.
Cyitys bl ny3nynysy (Cy) 56,64-95,0 %-exB, bl rsusasunuiin (A;) ucs 2,12-40,32 %-
exB-nup. pHa/pba smcanst 1,02-1,85 apacsinna gsiummp.

BBIbIbI mopuzonTyn nait cynapel HIIIK tunim ony6, Munepasuiammacs! 5,8-
26,3 r/n-mup. CyilyH KUMUHSBH TSIPKUOMHHUH sicaC KOMIIOHEHTJISIPUHUH MUTIAPHI
belodir (r/n): Ha*+K" - 1,6-9,0, ba®" - 0,02-0,2, M»** - 0,002-0,5, bur - 1,8-8,9, CO,*
- 0,03-2,6, I[bO3+bO;> - 0,8-8,1. I[3Bii Bs Terpabop TypILy Iy3TapHIHBIH
KOHCeHTpacuiiasel, yitbyH onapar 0,2-2,2 Bs 0,06-0,4 r/n-nup. Cyityn bl gy3nynysy
(Cy) 47,28-93,92 %-exB, bl rsusBumiin (A;) ucs 1,72-44,98 %-exs-nup. pHa/pbn
amcanbl 1,09-2,08 apaceinga Jsiummp.

['JI cynapet KX, HIIK Bt MX tumnu ony0, munepamnammass 9,1-28,9 1/1-
aup. CyilyH KUMISIBH TAPKHOWHUH sicac KOMIOHEHTIIspuHUH Muraapsl belodir (r/im):
Ha'+K" - 2,5-8,6, ba’" - 0,02-0,4, Mo*" - 0,01-0,3, Bur” - 2,2-9,57, CO,” - 0,02-2,1,
[I[BOs+bOs> - 0,9-9,1. L[3Bii Bst TeTpabop TYpLIy Ay3IapbIHBIH KOHCEHTPACHHASHL,
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yitbyH osapar 0,1-9,2 Bs 0,03-0,6 r/n-mup. Cyiiyn bl ny3nynysy (C;) 44,46-86,50 %-
ekB, bl rsmsaBwmiin (A;) ucsa 2,68-49,62 %-exB-nmup. pHa/pbn smcamsr 1,07-2,21
apacbliHa ASUUIIND.

'AJII-sr cynaper HIIK tummm omy0, muaepamiammacer 10,9-40,6 r/n-mup.
CyilyH KUMUSBU TSAPKUOMHUH 5icaC KOMIIOHEHTISIPUHUH MUTIaphl (I/J1) amabblaa
DIOCTSPUIIHD: Ha'™+K" - 3,0-15,1, ba’* - 0,01-0,3, M»? - 0,003-0.4, b - 2,3-22,5,
CO,* - 0,05-2,1, II[BO;+B0O;” - 1,6-6,7. LI3Bii Bst TeTpabop TypILy Ay3IapbIHBIH
KOHCEeHTpacuiasel, yiibyH onapar 0,5-12,4 Bs 0,2-0,7 r/n-gup. CyityH bl ny3nynybsy
(C,) 41,88-83,76 %-exB, bl rsnsswmmiin (A;) ucsa 1,9-50,82 %-exs-aup. pHa/pbiu
amcansl 1,04-2,41 apaceinga agiuummp.

Kopasiws-T'vizvinmana-Illonzap-dunoaxm  idamavblHblh  TUIPOKUMUABU
xucyenitiiitu - bIB, B, Bbl b1  BbIbl mopusontiap 13ps  TOMIaHBIO
CUCTEMJISIIIIUPUIIMHUII ~ WJIKUH Cy  AHAIM3ISIPUHUH  HATUBSJISIPUHS  SICACSH
BEPUIIMUIILIUDP.

bIB mopuzontyn cymapel HIIK, HC Bt MX tunmu oiyd, MUHEpamiammMassl
12,5-66,6 1/n-gup. CynapblH KUMUASBU TSAPKUOISPUHUH 5CAC KOMIOHEHTISPUHUH
murgapsr beladir(r/m): Ha™+K* - 4,0-5,6, ba®* - 0,01-0,5, M>** - 0,04-0,7, b - 4,6-
16,3, CO,” - 0,013-2.6, LHLOg_‘i"])ng_ - 0,14-7,5. 1I3BU Bs Terpabop TypiIry
Ty3JapbIHBIH KOHCEHTpacuiiasel, yitbyH onapar 0,022-0,5 Bs 0,02-0,2 r/n-nup. CyityH
bl ny3nynyey (C;) 57,0-94,04 %-exB, bIbl aysnynysy (C,) 0,66-24,72 %-exsB, bl
rsusiBrnbn (A;) 3,36-40,08 %-exs Bs bIbl rsusBunuiin (A;) ues 1,20-12,12 %-exs-
nup. pHa/pba smcanst HILK Bs HC Tunnu cynapaa 1,61-s1, MX tunim cynapnaa ucs
0,91-s ragspamp.

B mopuzonTtynys cynapst HILIK tunim ony0, Munepamiammacs: 8,3-24,1 r/i-
aup. CynapbelH KUMISIBU TAPKUOWHUH sicac KOMIIOHCHTISIpUHUH Muraapbl belodir
(r/n): Ha*+K" - 3,0-8,6, ba*" - 0,02-0,5, M>** - 0,01-0,5, b - 2,6-13,5, CO,* - 0,02-
2.9, H_[T)Og'+"bOgZ‘ - 0,2-2,9. 1I3Bii Ba Terpabop Typuly Idy3TapbIHBIH
KOHCeHTpacuiasel, yiibyH osapar 0,03-2,5 Bsa 0,03-0,4 r/n-gup. Cyiiyn bl gy3nynybsy
(Cy) 42,34-91,76 %-exB, bl rsasumiin (A;) ucs 8,20-52,92 %-exs-nup. pHa/pbn
1,01-2,25 apackinga asiummp.
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BbI hopuzontyn cynaper HILIK Tarmmm ony6, munepamiammacer 12,0-33,4 1/7-
nup. CynapblH KUMUASBUA TAPKUOJISIPUHUH SCaC KOMIOHEHTIIIPHHUH MuTIapsl belodir
(r/n): Ha™+K' - 1,2-5,0, ba®" - 0,02-5,0, M>** - 0,02-0,3, b - 3,7-19,5, CO,.* -
0,014-0,9, IBO;+bOs> - 0,2-5,1. 1[3Bii B Terpabop Typuly Iy3TapbIHBIH
KOHCeHTpacuiiasel, yitbyH onapar 0,09-0,7 Bs 0,08-0,3 r/n-nup. Cyiiyn bl ny3nynysy
(Cy) 54,18-94,58 %-exs, bl rsuiaBummiin (A;) ucs 7,26-44,16 %-exs-nup. pHa/pbu
amcansl 1,81-g ragspaup.

BbIbI mopuzontys cynapsl ga HIIK Turmmu ony0, munepamiammass 8,5-19,0
r/n-pup. CynapblH KUMUSBH TAPKUOJSPUHUH $SCac KOMITIOHEHTJIIPUHUH MUTIAPHI
belodir (r/1): Ha*+K" - 3,0-6,3, ba®" - 0,02-0,14, M>** - 0,01-0,4, bur - 3,2-7,5, CO4*
- 0,01-3,9, I[bO;+bOs> - 0,4-4,5. L[3Bil B TeTpabop TypuIy dy3TapBIHBIH
KOHCeHTpacuiiasel, yiibyH onapar 0,1-0,7 Bs 0,06-0,2 r/n-mup. CyiiyH bl my3nymysy
(Cy) 67,76-97-42 %-exB, bl ranssunuitn (A;) 7,46-27,74 %-exs-mup. pHa/pbn
smcansl 1,01-2,10 apaceiHaa astiummp.

HNatapsia B, BBI B BBIb]l 1IOpH30HTIAPBIHEIH CynapbIHEH scacsH HIIK
TUILTM OJIMackiHa OaxMmaiapar, Oypana Tak-Tsak mamwiapaa KX, MX s HC tunm
cyJiapa Ja Tacaaid oJyHyp.

I'apaoav unamaveinetn vianusia B, BbIbl, BbIbIbI, T'AJI/I B1 Muocen
YIOKIHTIVISPUHSH WIKWH Cy aHAJIU3JISPY TOTUIAHMBIIIIIBIP.

B mopuzontyn nait cynapel Mmuxtsiiud (HC, HIIK, MX, KX) tunim woxa Bs
TSUSIBU CyJap oiy0, MuHepautammasel 5,6-33,4 r/n-mup. CynapblH KUMHSBH
TAPKUOMHMH sicac KOMIOHEHTIspuHuH muraapsl belodir (r/n): Ha'™+K" - 1,1-11,3,
ba® - 0,02-0,8, M>** - 0,01-0,5, b - 1,2-15,9, CO,* - 0-3,8, IIIbO3+HOs” - 0,1-
7,0. LI3BU B TeTpabop TypIly Ay3JIapbIiHBIH KOHCEHTpacuiasel, yibyH onapar 0,002-
3,0 Ba 0,03-0,34 r/n-mup. Cyiiyn bl aysnynysy (C;) 34,08-96,22 %-ckB, bIbI
Hyznayaywsy (C,) 2,08-20,84 %-exB, bl rsuisBunuiin (A;) 1,16-62,24 %-exs Bs bIbl
rsuisiBuHiK (Ay) ucsa 0,04-27,98 %-exs-nup. pHa/pbn smcansr von cynapaa 0,71-1,
TSUISIBU TUIUIM CyJIapia ucst 2,82-is Taasapaup.

BbIbI mopuzontyn cynapet HIIK tunmu omy0, munepamitammassr 3,5-41,5

r/n-ngup. Slcac KOMIIOHEHTISAPUH MuTAaphl (/) amabbiga Bepumup: Ha'+K' - 1,0-



73
11,1, ba®* - 0,02-0,9, M>”" - 0,01-0,5, Bur" - 1,3-19,0, CO4” - 0,05-4,6, L{BO5 +HO5”
- 0,2-4,4. 1138l Bs TeTpabop Typury My3JapbIHBIH KOHCEHTpAcHiasSel, YUbyH oJjiapar
0,06-3,5 Bsa 0,06-0,5 r/n-mup. Cyiiyr bl my3naynyesy (Cp) 55,04-98,02 %-exs, bIbl
ny3nyinysy (C,) 0,82-38,9 %-exs, bl rssBwmiin (A;) 0,02-37,32 %-exB Bsi bIbI
rsursBrimin (Ajz) ucsa 1,40-19,04 %-exs-nup. pHa/pba smcaner 1,00-2,01 apaceinga
JUSTUALLIAD.

BbIbIbI mopuzontyn cyiapst HILK tumnu ony6, munepamnammass: 4,2-24,2
r/n-pup, tacanudi mamapaa KX, MX s HC tunm cynapa na pact ssumaup. KX
TUIUTM CyJapblH MHUHepauiammacel 67,2 1/n-1  4varelp. CynapblH KUMHASBH
TAPKUOMHMH sicac KOMIOHEHTIsApuHuH muraapsl beladir (r/n): Ha'™+K" - 0,7-23,1,
ba®* - 0,04-1,9, M>** - 0,01-1,2, b - 1,4-39,4, CO,* - 0,6-2,9, [IbO5; +bHO;” - 0,05-
1,3. 1I3Bii Bs TeTpabop Typury Iy3iapbIHBIH KOHCEHTpacHuiiasel, yitbyH onapar 0,01-
1,0 Ba 0,03-0,3 r/m-gup. Cyiiyn bl nysnynyey (C;) 46,0-99,22 %-exB, bIbl
ay3nynayby (C,) 3,8-39,24 %-exB, bl rsseunuiin (A;) 0,06-17,96 %-cxB Bs bIbl
rsusBiain (Ap;) uca  0,46-20,66 %-exB-mup. pHa/pbn samcaner  0,94-1,44
moayayHaanabIp.

['AJIJI cynaper BbIbIbl 1mopu3oHTyH cynapbl wWig 4YoxX OXsar oiyoO,
MUHEpaIanmasel 6,5-23,6 r/n-gup.

MuoceH 4YIOKIHTIPISIpUHUH cylapel  Aa scacsH HIIK Tumm  ony0,
MuHepayuiammMacs! 3,9-55,6 r/n apaceigaa asitumup. Tsax-1sax mamiapaa HC s KX
(mgpscUHIAH OWp aHaNMM3) TUIUM cyiapa na pacT dsumHup. CynapblH KUMISIBU
TAPKUOJSPUHUH 5icac KOMIOHEHTISIPUHUH MuUraapbl (T/71) amabblia BEpUIIUD:
Ha'+K" - 1,3-17,8, Ba”" - 0,02-1,2, M>”" - 0,01-0,8, B - 1,7-25,4, CO,* - 0,08-3,6,
[IBO;+bO5> - 0,1-8,5. L[3Bii Bst TeTpabop TYpIIy Ay3TapbIHBIH KOHCEHTPACHHASHL,
yitbyH onapar 0,02-1,4 Bs 0,01-0,6 r/a-mup. Cyiiyn bl nysnynysy (C;) 29,40-90,18
%-exB, bIbl my3nymnysy (C,) 10,78-25,82 %-eks, bl rsusasuimiin (A;) 4,88-65,42 %-
ekB Bs bIbl ranssumiin (A;) ucs 2,26-21,66 %-exB-nup. pHa/p'ba ssmcanst 0,89-3,64
apacblHJa JAUULLIAD.

I'apaweiioam itamavbinvin ianusi3 BbIbIbI mopu3oHTyH1aH HKU Cy aHAIA3U

s enunmvutnaup. Cynap HIIK Bs MX tunnu ony0, Munepasiammaser 18,6-61,1
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I/7-7Up, TadaH KOMIOHEHTIAPUHUHE MUTAAps! (/1) amassia Bepumup: Ha'+K* - 6,4-
21,3, ba® - 0,04-0,7, Ma** - 0,02-0,98, b - 7,5-33,9, CO,* - 0-3,9, [I[bO; +H0O5* -
0,3-4,1. 1I3Bill Bs TeTpabop Typuly Ay3JapblHbIH KOHCEHTpacuiasel, yibyH oJiapar
0,1-0,5 Bs 0,05-0,1 r/m-mup. Cymapwein bl aysnynyey (C;) 74,8-88,86 %-cxB, bIbl
aysnynyby (Cp) 0-10,62 %-exB, bl ramsBumumitn (A;) 0-24,06 %-exB, bIbl
rsursBraiK (A;) ucs 0,52-1,14 %-exB-nup. pHa/pbn smcaner 0,96-1,14 apaceinga
DIE:1202000051 00

Ju30ax viatapblHblH HanHb3 BbIbIbI mopu3onTyHaan 4 cy aHanu3u amikap
olmusdur. Cymap HILK (2 ananu3), HC (1 anamu3) Bs MX (1 aHamu3) THTUTHIAD.
Munepamnammassl ucst 6,5-26,7 r/n-gup. CynapblH KUMUSBH TAPKUOISPUHUH sicac
KOMITOHEHTISIpUHIH Muraapst belodir (r/im): Ha*+K" - 2,1-9,8, ba*" - 0,04-0,3, Ma*" -
0,04-0,2, B - 3,1-15,6, CO,* - 0,1-1,1, II{BOs+bO5> - 0,5-2,4. L[3Bii Bs TeTpadop
Jy3JapbIHBIH KOHCEHTpacuiiaskl, yitbyH onapar 0,2-0,3 Bs 0,1-0,3 r/n-gup. Cyityn bl
ay3nyayby (Cp) 97,70-94,68 %-exB, bIbl nysaynyey (C,) 1.16-3,4 %-exB, bl
rsusBain (A;) 2,32-17,82 %-exs, bIbl rsnsBumuiin (A,) ucs 2,46-10,06 %-exs-
mup. pHa/pba amcainer 0,97-1,40 apacbinga asiuimmp.

1].3. Tavotitee aovina HI'9H y3psa

Tavvities  aovina  HI'YM-nun  HedT-raz-koHIEHcAT  HaTarjapbIHbIH
HUAPOKUMUASIBA CABUMMSIISAPY MIUISTHMSHUH WIKUH JOBPUHAS 3toTupuiaMum 1512
HIIMYHSTHAH KUMUSBY aHATU3JISIPUHUH HATUBSIISIPUHS S0P BEPYIMHIIIUD (BSIIBSIT
1.12).

by3oena-Mawmasva iniamabbiHblH TWATPOKUMUSIBU XIICYCUUMATA WIUISTHMS
IIOPU30HT BsI OOWEKTNIApYM I3pS  TOIUIAHMBIII WJIKWH CY aHAJIW3JISSPUHUH
HATUBSIIPUHS CACSH CABUNUSAIISTHIUPUIUD.
Cypaxawbl JI-uua (b B [ mopuzontnapsl) cynapsl KX Tummm oiyo0,
muHepatammasel  116,1-133,2  r/n-gup. CynapelH KUMUASIBU TSIPKUOWHUH sicac
KOMIIOHEHT/ISIpHHIH Muraapsl belodir (r/1): Ha™+K" - 35,1-41,8, ba’* - 5,2-5,6, Mo**
-2,7-3,2, b - 70,5-83,0, CO,” - 0,04-2,1. 1I3Bii Bs TeTpabop TypILy Ay3/Iapbl TSIHH
onyamaiieio. Cyiiyn bl mysmynyey (C;) 75,00-77,60 %-exB, bIbl my3nynyey (C,)
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22,36-24,94 %-exB, bIbl rsmsBunuitu (A;) ucsa 0,04-0,06 %-exs-mup. pHa/pbn
ssmcaibl 0,75-0,78-nup.

Cabynuy JII-uun (bIbl, bIB, bIBxa, biBe, bIBba B bIBbae mopuzoHTiapb)
cynmapel KX Ttumm omy6, munepamtammasel 33,2-191,6 1/m-aup, TAK-TAK Hiajuiapaa
HIOK, MX Bs HC tumm cynapa Tticaaud onyHyp (sicacan bIB miopuzoHTyH
cynapeiHaa). by cymap a3 munepamnammana mamuk (10,9-16,9 1/m) onmamapel wiis
csrpuitsTHAPIEIP. CyaapblH KUMIASBA TAPKUOWHUH sScac KOMIIOHEHTJIIPUHUH MUTIaphI
belodir (r/m): Ha'™+K" - 6,6-41,5, ba”" - 0,5-8,6, M>*" - 0,1-4,5, b - 10,0-119,5, CO,* -
u3u-1,2. Cyityr bl my3mynysy (C;) 53,80-98,60 %-exs, bIbl rsumssummiin (A,) ucs 0,02-
14,2 %-exB-mup. pHa/pbn ssmcansr 0,75-0,97-mup.

banaxanst JI/I-aun (B, BbI, BbIbl, BbIbIbI, X mopuzontiap) cynapsl CabyHuy
Jail AACTSCMHHWH CyJapbl WIS OXIIap OyO, KOMIIOHEHTJSIPHH MUTAApbIHA SI0ps az
bApTISTHAPIIAP.

['DJId-aun cynapsl, scacsn HIIK tummm ony6, munepamtammass 7,8-99,9
T/7-1up.

Tacamqudi mamnapna HC, MX Bs KX tumim cymapa ga pact 3sUIMHUDP.
CynapblH KUMISIBU TSPKUOMHHUH 5icAC KOMIIOHEHTISIPUHUH MUTAApbl (T/J1) alabblia
Beprtup: Ha™+K" - 1,8-37,0, ba®™" - 0,4-2,4, M>** - 0,3-0,8, B - 37,8-60,8, CO,” -
u3n-3,4. 138U Bs TeTpabop Typily my3JIapblHBIH KOHCEHTpacuiashl, YHbYH oJapar
0,08-3,0 Bs 0,2-0,9 r/m-mup. Cyityn bl mysnynysy (C;) 51,46-95,80 %-exs, bIbI
ay3nynyby (Cp) — 4,0-34,2 %-exB, bl rsusasunmiin (A;) — 0,06-47,06 %-exB, bIbl
rsuiaBrIniN (A,) uca 0,06-12 %-exs-nup. pHa/pba smcanst HIIK Tummm cynapaa
1,01-1,92, KX, MX tumum cynapaa ucs 0,88-0,99 apaceiana asummmp.

[T cynapst ['YOJI/I-HuH cynapbl Uisl 40X OXIIAPBIP.

[JIA-aun (BITJI, BIBITJIJI, BIBIBITJI/I, BIBI'JI B BI'JIJI) cynaps! sicacsH
HIIK tumm ony6, munepaiammase! 4,7-24,4 v/n-aup, TIK-TSK Maiapaa HUCOSTSH
Hikcsk muHepautamMeim (52,6-83,4 1/m) KX Bt MX tummm cymapa Ttacanid
onyHyp. A3 mamiapaa pact 3sunHsH HC Turm cynapelH MUHEpasuIalMachl HIKCSIK

nevnn. CynapblH KUMUSBH TAPKHUOWH[S MINTHPAK €75SH sicac KOMITOHEHTJISIPUH

murgapsr belodir (r/m): Ha*+K* - 2,5-31,3, 'ba’* - 0,01-0,9, M>** - 0,01-0,6, b - 3,1-
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50,4, CO,> - wm3m-2.8, LHBOg'+"bOgZ' - 0,2-8,3. II3Bl Bs TeTpabop Typiry
Ty3JapbIHBIH KOHCEHTpacHiiaskl, yitbyH onapar, 0,01-1,4 s 0,04-0,8 r/n-mup. Cyityn
bl aysnynyey (C;) 41,00-98,60 %-exB, bl rsmsBunmiin (A;) ucs 0,20-57,4 %-exe-
mup. pHa/pba amcanst 1,0-3,55 apaceinaa asitummp.

FAJII-pm0 (TAJIA;, TAJI 4, TAJ o3, TAJI3 Bt ['AJI3+4) cynapsl aa
scacssH HIK tunnu ony6, Munepamnammanss 8,2-23,5 r/n-nup. CynapblH KUMUSBU
TAPKMOMH/A UIITUPAK €lIsH Scac KOMIOHeHTIspuH muraaps belodir (r/n): Ha™+K" -
2,2-8,4, ba** - 0,014-0,7, Ma>** - 0,013-0,7, b - 1,6-10,6, CO,* - 0,017-3,2, II[bOg
+b0s> - 0.1-7,1. 1I3Bil Bst TeTpaGOp TypIly Ay3TapHIHBIH KOHCEHTPACHHASH, yilbyH
onapar 0,02-1,2 Bs 0-0,5 r/n-mup. CyiiyH bl nysmynysy (C;) 39,16-95,60 %-exs, bl
rsuisiBuIMiKM (A;) ucs 15,2-59,4 %-exs-nup. pHa/pbn smcanst 1,01-4,46 apaceinaa

JSANLLIAD.
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bansan 1.12
TawbriieB agpina HI'YM-auH HeT-ra3-KoHACHCAT HaTarIapbIHbIH JIail CyJapbIHBIH WJIKWUH KUMUSBY aHATM3JISIPUHUH HATHBSUIIPUHS S10PSI CHIXJIBITIIAPBIHBIH,
MUHEpAJUTANIMASBIHBIH, KOMIIOHEHTJISIPUH MUTJIAPhI Bs Oalra CApUUNSIISIPUHUH MUHUMYM (TICT/Is1) BS MAKCUMYM (QIT/1a) THAMSTIISIpU

MI-tun | Cyiiyn Cyityn CyiiyH TApKUOMH/S OJIaH HOHJIAPBIH MUTIAPHI, MI/JT HSSII?;I;,II) ;;Ci’p; (_:ZII;I;]H B.A.Cy-
LIOPU30H- | CBIXJIBI MuHepa 111§310) pHa/ T
Ty BSI bbI, H_ Ha'+ 2+ 2+ - 2- 3 - | I0bsO pbn JropA
o6iiexTn Cr/a’ Jlamma K ba M> 'bn COyq4 1 032 PBHOO B C C, Ay A, CYHYH
CBI, T/11 . THITN
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Bby3oBHa-Mamraba yatagi
b 1088,1 | 116,1 | 35103 | 5571 | 2711 | 70540 | 2076 73 - - 75,00 | 24,94 0 0,06 | 0,75 KX
i 1101,4 | 133,2 | 41757 | 5220 | 3156 | 83004 37 43 - - 77,60 2236 O 0,04 | 0,78 KX
| 10120 | 169 | 6569 | 40 | 10 |107%| 19 | 43 | - - | 7640 | 0 | 0 | 002 |076| KX,
1153,6 | 191,6 | 58953 | 8577 | 4499 0 1230 746 - - 98,60 23,8 0,6 0,80 | 1,01 HIIK
L | 10242 | 332 |12238| 132 | 111 | 19751 | M | 98 - - | 8300 | o | o | 008 |o0s3| }l\fé
1091,8 | 121,8 | 40496 | 4008 | 1921 | 75918 | 1445 | 1295 - - 97,00 | 16,92 | 0,2 3,4 1,05 i(
1095,8 | 1264 | 41467 | 4457 | 2116 | 78230 26 73 - - 82,00 | 17,96 0 0,04 | 0,82
bIBx i ) _ N i i i} _ i N - - _ i _ KX
BIBe 1036,0 50,2 | 18931 | 511 122 | 30360 | HUsu 183 - - 86,00 | 3,86 0 0,34 | 0,87 KX
1049,0 | 66,13 | 22878 | 1880 | 818 | 40807 | 191 244 - - 95,80 13,6 0 04 | 0,97
bIBia 1042,5 58,3 | 21040 | 1064 | 415 | 33408 74 98 - - 88,4 6,72 0 0,08 | 0,83 KX
1091,8 | 121,8 | 40496 | 4008 | 1921 | 75198 96 390 - - 93,2 11,0 0 0,6 0,92
bIBne 1065,4 88,0 | 29928 | 2585 | 1046 | 54145 | Usm 195 - - 85,20 | 134 0 0,2 | 0,85 KX
1068,4 91,8 | 31532 | 2645 | 1179 | 56316 - 256 - - 86,40 14,6 0 0,2 0,87
B 10076 | 109 | 3080 | 20 12 | 4526 0 122 80 414 | 53,80 0 0 018 | 0,73 | KX, MX,
1070,9 95 33035 | 2634 | 1179 | 57991 | 2677 | 7540 420 - 96,80 30,2 | 454 | 14,2 | 1,84 HIIIK
BEI 1025,0 345 | 12938 | 132 127 | 19043 | 152 122 - - 89,80 0,6 0 0,2 | 091 KX, HC
1067,8 90,8 | 32361 | 1980 | 696 | 55043 | 1445 830 - - 97,00 10,0 0 2,4 1,05 ’
BLILI 1062,2 84,3 | 30854 | 954 | 316 | 51211 | Usm 109 - - 91,80 4,2 0 0,2 | 092 KX
1079,3 | 105,3 | 38606 | 1828 | 730 | 64336 | 961 505 - - 95,40 8,0 0 04 | 0,97
BBIBIBI | 1040,0 54,6 | 19660 | 1002 | 350 | 32136 | 1236 189 - - 91,40 8,2 0 04 | 094 KX
X 1011,7 16,7 4034 316 122 | 9581 | Usm 195 - - 60,20 1,0 0 0,2 | 0,65 | KX, MX
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37202 | 1703 | 680 | 60957 | 1952 | 1586
4 5 6 7 8 9
1808 15 10 | 2351 | Uzm 61
37019 | 2433 | 778 | 60780 | 3380 | 4126
23630 | 431 | 299 | 37784 | 305 244
2203 14 7 2443 | Uzm 366
86763 | 834 | 539 | 43218 | 2727 | 327
1382 | 14 5 825 0 61
20399 | 2305 | 918 | 51570 | 2726 | 6530
2505 8 6 3137 | Usm 244
31262 | 862 | 520 | 50400 | 2374 | 9023
856 | 16 6 900 0 250
19992 | 718 | 342 | 31461 | 2107 | 8305
1389 8 7 996 15 61
8457 | 447 | 643 | 10580 | 2815 | 9217
2788 11 10 | 2912 | Usm 482
7666 | 565 | 602 | 9845 | 2949 | 8304
2610 14 6 2681 | Usm 244
8117 | 459 | 522 | 10266 | 2675 | 8634
2572 18 12 | 1633 17 813
4853 | 535 | 197 | 5403 | 2805 | 7243
2967 14 7 3273 21 61
6961 | 489 | 592 | 10170 | 3127 | 7137
3367 30 29 | 3354 36 2281
5764 60 34 | 6045 204 | 4989
3054 30 13 | 3759 64 1341
8471 40 24 10682 | 293 | 4062
2169 | 24 | 20 | 770 17 107
7710 64 734 | 8862 | 3292 | 7137
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I'asa yatagi

Cadval 1.12-in davami

«A» 1117,8 | 152,2 | 47338 | 7174 | 2954 | 94200 | 263 268 - - 77,30 | 22,52 0 08 |0,78 KX
1 2 3 4 5 6 7 8 9 10 11 12 13 |14 | 15 | 16 17
By 1103,8 | 136,3 | 42292 | 3910 | 2138 | 84339 79 49 - - 752 1952 | 0 0,04 | 0,16 KX
1140,5 | 177,3 | 56573 | 8396 | 6153 | 110369 | 2432 | 344 - - 80,4 24,6 0 0,20 | 0,81
BBy 11110 | 144,7 | 32823 | 6052 | 3040 | 89950 44 61 - - 548 | 2230 | O 0,04 | 0,55 KX
1119,6 | 154,1 | 48229 | 15070 | 5035 | 95750 | 658 2178 - - 77,60 | 45,00 0 0,20 | 0,78
by 1062,0 | 89,8 |21935| 267 220 | 56710 0 55 125 - 52,8 174 0 0,06 | 0,53 KX
11394 | 175,72 | 57861 | 398 809 | 107400 | 11006 | 768 143 - 82,2 46,8 0 040 | 0,85
BT 10415 | 56,37 | 10321 | 2866 | 1094 | 35690 0 4 46 22 44,04 | 14,42 0 0,04 | 044 KX
1136,1 | 1734 | 55103 | 8737 | 3834 | 106400 | 1656 | 458 71 35 8590 | 55,52 0 044 | 0,86
Iy 1103,6 | 1359 | 40889 | 5090 | 1554 | 84300 | Usm 62 - - 746 | 1824 | 0 0,04 | 0,73 KX
1130,0 | 165,9 | 51566 | 9489 | 3909 | 102700 | 1024 | 829 - - 8162 | 2830 | O 06 | 087
LI 1086,2 | 1140 | 35611 | 4610 | 1909 | 70580 | H3mu 49 143 - 44 11794 0 0,04 | 0,75 KX
11226 | 157,3 | 49091 | 8156 | 2993 | 96610 | 900 305 - - 890 255 | O 0,20 | 0,82
LILI 1082,2 | 109,9 | 25873 | 1245 | 1289 | 67370 0 30 7 - 74,8 10,7 0 0 0,77 KX
11147 | 1486 | 49756 | 8360 |4049 | 91780 | 13250 | 671 1036 - 892 24838 | O 044 | 0,92
bIbI- 10712 | 95,6 |29817| 3346 | 1309 | 58140 0 41 - - 7540 | 1520 | O 0,04 | 0,76 KX
bIbIbI 1140,7 | 177,8 | 55950 | 7698 | 3690 | 109900 | 1318 | 1220 - - 85,00 | 24,72 0 0,66 | 0,85
LIBILI 10918 | 121,1 | 30463 | 4460 | 1243 | 74650 0 24 13 17 59,40 | 16,62 0 0,02 | 0,59 KX
11054 | 138,0 | 84754 | 6613 | 7844 | 84978 | 1062 | 610 111 59 8332 | 4050 | 0 0,46 | 0,83
bIbIbI- | 10822 | 1094 | 24136 | 341 | 1265 | 65583 0 98 - - 5160 | 2,10 0 0,08 | 0,52 KX
bIB 1098,7 | 1295 | 45701 | 5130 | 9471 | 82520 | 848 610 - - 9780 | 4830 | O 0,40 | 0,99
LIB 1062,2 | 84,3 | 27407 | 3206 | 447 | 50920 | Uzm 73 86 - 788 | 1400 | O 0,04 | 0,78 KX, MX
1107,0 | 139,9 | 43212 | 5150 |2/736 | 80820 | 8437 | 3165 - - 87,0 | 20,06 0 240 | 0,95 ’
LIBa 1078 104,0 | 28635 | 3845 | 1404 | 63957 | Uzm 183 - - 65,40 | 17,42 0 0,14 | 0,66 KX
11054 | 137,7 | 44613 | 8430 | 2810 | 84900 | 704 433 - - 8240 | 3440 | O 0,34 | 0,83
BIB6 10679 | 915 |29941 | 2685 | 924 | 55500 | Wzm 49 229 - 77,40 | 12,22 0 0,02 | 0,78 KX
1106,2 | 139,2 | 44990 | 5671 | 8334 | 85866 | 868 512 257 - 87,34 | 22,28 0 0,60 | 0,60
LIBw 1068,6 | 92,0 |31959 | 2685 | 754 | 56330 | Usm 49 - - 81,8 74 0 0,04 | 0,82 KX
11214 | 156,4 | 57027 | 4966 | 1897 | 95280 | 319 451 - - 924 18,0 0 0,2 | 093
bIBx 1010,0 | 151 | 3790 484 668 | 7683 0 65 - - 57,2 11.4 0 0,06 | 0,57 KX MX
11250 | 159,3 | 45696 | 7675 | 6948 | 100200 | 3264 | 1464 - - 85,4 42 4 0 94 | 0,93 ’
LIBe 10110 | 16,3 | 2597 | 1975 | 522 | 8874 U3n 61 57 - 40,4 10,6 0 0,04 | 045 KX
1092,6 | 1229 | 40475 | 4931 | 1952 | 75823 | 1998 | 708 - - 89,2 58,56 0 104 | 0,89
bIBbg 10814 | 108,3 | 36736 | 3988 | 936 | 66510 | MHsm 98 - - 852 | 1472 | O 0,08 | 0,85 KX
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. 10435 | 605 | 20281 | 1382 | 423 | 35900 | Wam | 79 46 8 0Cal 1 o
BAC 1 10034 | 1234 | 40848 | 4537 |2213| 76290 | 1852 | 988 824 128 0
1 2 3 4 5 6 7 8 9 10 11 14 17
bBze | 10465 | 625 |21972 | 1113 | 771 | 37150 | 1068 | 427 ; - % KX
. 10600 | 816 | 21860 | 2008 | 382 | 49540 | Msu | 53 23 88 0 o
1079.8 | 1061 | 36790 | 3280 | 2058 | 64890 | 1605 | 1146 | 237 | 131 0
r | 10614 | 826 |28713| 1741 | 501 | 49980 | O 11 54 54 0 o
12210 | 2615 | 98741 | 3436 | 1322 | 159143 | 226 | 915 | 400 | 144 0
i | 10540 | 731 | 25445 1122 | 312 | 44220 | Mam | 98 3 B 0 x
1079.7 | 1059 | 38455 | 3471 | 1387 | 63770 | 1655 | 1122 | - : 0
10662 | 89.0 |33410| 1341 | - | 53863 | 0 | 342 3 3 0
BbIbla | “568's | 922 |33540| 1405 | 680 | 55800 | 273 | 525 : - 0 KX
i | 10590 | 758 |27195| 13801 | 84 | 45460 | Iau | 244 B B 0 KX,
1078.9 | 104.9 |38433 | 2605 |1228| 63940 | 555 | 1084 | - - 0.04 HILK
x| 10656 | 884 |32156| Ll62 | 268 | 51940 | Ulsu | 348 B B 0 o
10770 | 1031 | 38566 | 1743 | 450 | 62570 | 261 | 601 : - 0
o | 10090 | 671 [ 1930 | 134 | 45 | 3620 | M | 98 B B 0 KX, MX,
WA 19078 | 14009 | 49013 | 6922 | 1521 | 86500 | 3247 | 1856 | - - 0 HC
Moy | 10183 | 255 9658 | 96 | 68 | 14740 | 304 | LI 3 3 0 | 0 KX,
10774 | 1009 | 39290 | 5952 | 1933 | 62950 | 434 | 939 : - 25.2 HIIK
Moy | 10213 | 303 [ 8625 | 27 | 66 | 17680 | M | 98 | 143 3 0 | 0 KX, MX,
1076.3 | 102, | 39316 | 7861 | 812 | 62320 | 802 | 2101 | 400 - 32.6 HIIK
o | 10138 | 188 | 5175 | 35 | 46 | 9359 | 0 | 427 | 143 - 0 Igé}l\fx
O3 | J0620 | 849 |32731| 750 | 712 | 50422 | 2132 | 2197 | 679 - 258 km
oy | 10304 | 424 |15141| 34 | 11 | 22080 | Mow | 100 | 57 - 0 KX, MX
I | 70732 | 988 | 37407 | 1801 | 560 | 59830 | 560 | 3710 | 936 : 548 | % HIIK
10130 | 186 | 6097 | 16 23 | 5289 | Wisu | 276 | 125 ; 0 | 004
TIAL-2 | 90291 | 210 |15615| 160 | 114 | 23790 | 685 | 8250 | 1144 | - 0 | 502 HITIK
P4 | 10130 | 194 | 7339 | 20 | 1L | 6265 | M | 40 97 - 0o | o KX,
10430 | 599 |22878| 349 | 153 | 35634 | 495 | 5637 | 1006 | - 6.30 | 20.8 HILK
10092 | 132 | 4634 | 12 | 10 | 5086 | ¥am | 561 | 128 | 524 0 | 06
TJI5-6 | 70180 | 250 | 8588 | 54 | 183 | 12570 | 994 | 7201 | 1152 | 636 0 | 486 HIIK




Cadval 1.12-in davami
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Fire | 10105 | 186 | 5674 | 10 | 10 | 6627 | Uau | 1325 | 68 - 552 | 0 | 06| 06 |LOL| ;oo
10193 | 263 |12305| 101 | 311 | 21260 | 1287 | 9961 | 889 - 970 | 0 |430| 94 | 178
10076 | 10.6 | 4025 | 12 | 11 | 4939 | 0 | 276 | 36 | 528 | 476 | 0 | 04 | 04 | L0l
TII-12 1 90014 | 309 |11173| 515 | 124 | 14870 | 1201 | 9534 | 887 N 97.2 0 |514| 106 |188 | HHK
Fann | 10108 [ 158 [ 515 | 16 | 10 | 5154 | 0 | 4270 | 200 - 84 | 0 |98 06 [L30] o
10180 | 236 | 8087 | 89 | 120 | 8087 | 708 | 9175 | 1373 | - 714 | 0 |506| 58 | 212
10098 | 149 | 4913 | 20 | 22 | 5166 | Msu | 4003 | 270 - 526 | 0 |268| 08 | 143
TANAL 1 90152 | 211 | 6675 | 27 | 39 | 6130 | 365 | 7846 | 1115 - 72.0 0 |458| 16 |18 | HHK
Coige | 10100 | 150 4710 | 22 | 11 | 4984 | Hau | 3611 | 378 - 440 [ 0 [1L6[ 06 |L16] .o
A2 | 10232 | 332 |10539| 80 | 396 | 14030 | 1058 | 14349 | 9761 | - 926 | 0 |552| 86 | 230
10120 | 169 | 5336 | 41 | 29 | 4549 | 0 | 5027 | 272 - 538 | 0 |230 | 12 | 128
TAJUIS | 10173 | 239 | 7845 | 47 | 146 | 8265 | 2251 | 7101 | 515 - 740 | 0 |438| 38 |18 | HHK
241
range | 10086 | 133 | 4115 | 178 | 65 | 4303 | 547 | 3416 | 51 - | 6858 % > | 130|128
10120 | 170 | 5509 | 61 | 29 | 5628 | 386 | 4721 | 306 ; 67.0 0 | 256 | 22 | 144
PAJUIS | 70191 | 171 | 5582 | 68 | 127 | 5881 | 404 | 4780 | 582 - 68.8 0 |308]| 56 |153| HIK
Kromnus IN'ana yatagi
11396 | 1765 | 56017 | 6653 | 3831 | 108400 | 1605 | 30 - 5 788 | 2118 ] 0 | 0.02 | 080
«A» ) ) ) il i i i i N i} —’—_ i i i KX
1143.0 | 180.2 | 57886 | 6052 | 3976 | 110600 | 1632 | 85 - - [ 8000 | 1996 | 0 | 004 | 081
«b-b» B ) ) } } l i} i - i i i i KX
rig | L0071 | 104 [ 3622 | 14 | 11 | 4822 | Mau | 247 | 38 - [ 5640 | 0 0 | 02 |099 | MX. HC
10238 | 334 | 12146 | 246 | 267 | 18680 | 649 | 6809 | 1201 9760 | 20 | 416 | 42 |175| HIK
ranp | 10097 [ 137 [4174 [ 20 |17 | 5595 | O | 439 | 400 - [ 4700 | 0 0 | 08 |101| HC
2 | 20233 | 333 | 10355 | 484 | 449 | 8477 | 2980 | 14349 | 1144 8040 | 17.6 | 522 | 30 |214| HIK
Famp | 10069 | 99 [ 2286 [ 26 | 14 | 4689 | 0 | 244 0 B 542 0 [252 080 [057 | e
3 | 20243 | 339 | 11732 | 377 | 752 | 13500 | 552 | 10910 | 897 i 73.2 0 |450| 400 | 186
Famg, | 10091 | 135 [ 4239 [ 16 | L1 | 4789 | O | 915 | 154 | 385 | 580 | O | 28 | 08 103 o
4 110200 | 269 | 9117 | 212 | 452 | 12690 | 525 | 6577 | 1118 = | 9600 | 0 |392| 192 |172
rang | 10091 | 132 | 4485 | 16 | 11 | 4480 | 0 | 1788 | 17 - | 5400 | 0 | 48| 06 |LiL| Lo
5 | 10180 | 249 | 7854 | 575 | 370 | 10880 | 1511 | 8040 | 810 8620 | 0 |454 | 146 | 1.87
Fayn | 0082 | 122 [4179 | 14 | 1 | 4337 | W | 71 | 9 - | 6880 | 0 |12 08 |L85| o
allllL | 90139 | 198 | 6889 | 80 | 95 | 8208 | 472 | 4954 | 1070 ~ | 9440 | 0 |364| a8 |158




Cadval 1.12-in davami
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1 2 3 4 5 6 7 8 9 10 11 12 13 | 14 | 15 | 16 17
ram, | 10077 | ILT [ 4041 | 12 | 16 | 4732 | Ww | 181 | &7 - [ 8380 | 0 | 0 | 06 |104| HC
10119 | 169 | 5886 | 240 | 137 | 7425 | 872 | 4808 | 744 _ | 8960 | 46 |324| 58 |151| HIIK

Talll, 1005,7 | 89 | 2813 12 12 3464 Msu | 1098 0 - 70,2 0 0 08 | 103 HC,
10112 | 162 | 5488 | 240 | 190 | 7770 | 685 | 3691 | 652 i 92,6 0 |200]| 176 | 143 | HIIK

3ups yatagi

KX, MX

Py | 10339 | 485 | 17273 | 640 | 195 | 23660 | 160 | 311 | 1750 | - | 892 | 0 | 0 | 020 | 082 \& i
10780 | 1049 | 36685 | 306 | 681 | 61830 | 5865 | 976 i 948 | 1080 | 128 | 128 | 128 | "}

P | 10068 | 87 | 2590 | 20 | 22 | 3014 | 420 | 439 | 263 - | 32 1 o | o | 02 |08 ﬁgggj
10206 | 286 | 9918 | 384 |52l | 9941 | 5642 | 2617 | 2191 | - | 9160 | 202 |158 | 46 | 154 "p

Py | 10092 | 132 | 3314 | 12 | 10 | 5167 | 454 | 268 | 216 - | 6480 | 0 | 0 | 08 |092| HC
10151 | 214 | 7677 | 386 |713| 10430 | 3007 | 3603 | 1602 | - 926 | 332 | 222 | 150 | 154 | HIUK

Fapr | 10050 | 81 | 2502 | 16 | 9 | 2574 | 331 | 146 | 116 | 525 | 6400 | O | 0 | 08 |08 ﬁ)élﬁ/gl(
10240 | 329 | 10815 | 477 |803| 13810 | 5457 | 2022 | 3306 | - 924 | 340 |348| 52 |220 "%
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‘baaBanaspasH SFOPUHANNAI KUMU MIOPU30HT BS OOMEKTISAPAS OHJAp ITYITH
CIBUUNSABH OJIMaiiaH cylapa na Tsacamnd onyHyp. bems cymap, 4ox mamiapaa Oup
Heusi OOMEeKTH OUpJMKIS HCTHUCMAap €IsiH B Wa TEKTOHUK ThIpbUIMaliapa HaxblH
30HaNapAa MepIsIsaH TYWYJIapblH CyJIapbIHIa PACT ISUTUHUD.

I'ana namavvinvin Cypaxanst JIJI-uun (A, b, b-b, 'b, B/I, [, bl) cynapsr KX
TAIUIA 01y0, MuHepaymammMasel 56,4-177,3 r/n-gup. CyilyH KUMUSBU TAPKUOWMHUH
sicac KOMIOHEHTIIIpuHUH Muraaps beladir (r/im): Ha™+K" - 10,3-57.,8, ba®* - 0,3-15,1,
M>a?* - 0,2-6,2, b - 36-110,4, CO,* - uzu-11,6, LBO; +b0Os> - 0,04-0,8. PHOO' -
0,013-1,036; 111540, - 0,017-0,06. Cyiiyn bIbl aysnynysy (C,) 14,42-55,52 %-exB,
pHa/p’ba smcainsl ucs 0,6-0,86 apacsiHaaabIp.

Cabynuy JIJI-uun (bIbl, bIbI-bIbIbI, bIbIbI, bIbIbI-bIB, bIB, biBa, bIBO,
bIBs, bIBa, biBe, biBsa, bIBwae, blBne) cymapst na sicacssi KX Ttumniam onyo0,
MuHepaiammasel 15,1-177,8 r/n-gup. Hagup mamnappa MX tuniam cynapa na
tacamud enumup (bIB B  bIBm). Cyilyn kumiisiBu TApKUOMHUH  sicac
KOMIIOHEHTJIPUHUH MUTAaphl (/1) amabbigaksl kumuaup: Ha'+K' - 2,6-84.8, ba’* -
0,5-8,4, M3** - 0,7-9,5, bur - 7,7-110,0, CO,* - w3u-13,3, LIIbO;+b0Os” - 0,024-3,2,
PBHOO" - 0,013-1,1; 1I1B,O; - 0,017-0,13. Cyiin bIbI ay3nynysy (C,) 2,10-58,56 %-
exB, pHa/pbx samcainer ucs 0,45-0,92 apaceiHna AsAUIIMp.

bamaxansl JIJI-aua (B, BbI, BbIbl, Bblbla, BbIbIbI, bIX) cymapsr KX tumm
ony0, muHepaitammasel 73,1-261,5 r/n-gup. CyilyH KUMHSBH TSAPKUOMHUH scac
KOMITOHEHT/IIpHHIH Muraapsl belodir (r/1): Ha™+K" - 21,9-98,7, ba®* - 1,1-3,5, My*"
-0,1-2,1, b - 44,2-159.1, CO,* - wsu-1,7, II[bO3+bO5” - 0,01-1,2, PHOO™ - 0,02-
0,4, I11b4O7 - 0,05-0,2. Cyiiyn bIbl ny3mynysy (C,) 6,00-20,08 %-exB, pHa/pbi
ssmcasl ucs 0,86-0,96-np1p.

IR d-aun (I'HD,, TTD,, THD3) cymapsr KX, MX, HIIK Bt HC Tummu
ony0, munepamtammasel 18,8-102,9 r/n-mup. A3 MUHEpaJIAIIMBIII CyJap, SICACsH
HIOK Bs HC Tummsaps wsxcycnyp. CyilyH KUMISIBU —TApKUOMHUH — scac
KOMIOHEHTIApuHUH Muraapsl belodir (r/m): Ha™+K" - 5,2-39,3, ba** - 0,03-7,9, M»>**
- 0,01-1,9, B - 9,4-63,0, CO4> - m3u-2,1, II[bO;+bOs> - 0,1-2,2, PHOO" - 0,06-
0,7. Cyiiyr bIbl ny3ayaypy (C,;) — KX Bt MX tummum cynapaa — 25,20-32,6 %-exB,
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HUIK turmmm cynapaa ucs bl rsusBumuk (A;) — 0,7-2,4 %-exs, pHa/pba smcainsl,
yitbyH onapar HIIK tummm cynapaa 1,01-1,07, KX Bgs MX tunnu cynapna ucs 0,67-
0,95-nup.

I'IIJI-aun cymapsl sicacsH HIIK Tummm omy6, muaepamiammvase 42,4-98,8
r/n apaceiHga asiummp. A3 mamwiapga KX Bs MX tuminu cynapa nga Tscanid
onynyp. CynapblH KUMHASBU TAPKUOWHUH sicac KOMIIOHSHTISpUHUH Muraapsl belodir
(r/n): Ha'™+K* - 15,1-37,4, ba*" - 0,03-1,8, Ma>** - 0,01-0,6, b - 22,1-59,8, CO,” -
0,4-0,6, H_[T)Og'+"5032' - 0,1-3,7 (HIIK tumum cynapaa 3,7, KX Bg MX Turmiu
cynapaa ucs 0.1-nsa1 gox aevinn), PbOO™ - 0,06-1,0. Cyityn bIbl nyznynysy (C,) KX
B MX turum cynapaa — 5,48 %-exB-s ransap, HIIK turm cynapaa bl rsusBunuk
(Ay) — 43,72 %-exB; pHa/pba samcansr IIIKH turmm cynapaa 1,79-a, KX Ba MX
TAIUM cynapaa ucs 0,95-a rapapaup.

TJI-aun (TJId;-2, TJI 34, T'JIse, ['JIM17.g Bst I'J1/1g.12) cymapsl HIIIK Tumim
oiry0, muHepamiammasel 10,6-59,9 r/a-nup. CynapblH KUMUSBH TSPKUOWHUH scac
KOMIIOHEHTJIAPUHUH MUTAaphl (/1) amabbigaksl kumuaup: Ha'+K' - 4,0-22.9, ba’* -
0,01-0,5, M»** - 0,01-0,2, b - 4,9-35,6, CO,* - uzu-1,2, II{BO;+bOs> - 0,3-9,5,
PBHOO" - 0,1-1,2, 11,0, — 0,5-0,6. Cyiiyn bl rsnsewmiin (A;) 0,04-51,40 %-eks,
pHa/pba smcainsr ucs 1,01-2,07 apacsinia Asiummp.

'AJII-6 (TAJIy, TAJI,, TAJI s, TAJI, B I'AJIs) cynaper na HIIK Turmmm
ony0, muHepamnammMasel 13,3-33,2 r/n-gup. CynapblH KAMUHSIBM TSPKUOMHUH sCac
KOMITOHEHT/ISIpHHNH Murgapst belodir (r/m): Ha™+K* - 4,1-10,5, Ba** - 0,02-0,2, M>** -
0,01-0,4, brr - 4,3-14,0, CO/” - mwu-2,3, [I[bOs+bO5> - 12-144, PBOO™ - 0,1-1,3.
Cyityn bl rssBumiin (A;) 9,8-55,2 %-exs, pHa/pbn smcanst ucs 1,16-2,30 apaceiHna
JISTANILINAD.

Krwowna I'ana iiamavoinoitn Cypaxansl JI/[-aun (A, b-b) cynapet KX tumnum
onry0, munepamammass! 176,5-180,2 r/n-gup. CynapbiH KUMASBY TAPKHOUHUH sicac
KOMIIOHEHT/IIpuHIH Muraapsl belodir (r/1): Ha™+K" - 56,0-57,9, ba’* - 6,1-6,7, M>**
- 3,4-4,0, Bir - 108,4-110,6, CO,” - 1,6, IIIbO3+Bb0Os> - 0,03-0,09. Cyiiyn bIbI
ay3nyayby (Cp) 19,96-21,18 %-exB, pHa/pba smcansr ucsa 0,80-0,81 apacwinaa

JANULIIDP.
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CAJI-sm (TAJI,, TAJI3, TAJI, Ba T'AJIl5) cymaper HIIK Tummu ony0,
muHepautammasel - 9,9-33,9  r/n-gup.  CynapblH  KUMISIBU ~ TAPKUOMHHMH —sicac
KOMIIOHEHT/ISIpHHIH Muraapsl belodir (r/n): Ha™+K* - 2,3-11,7, ba®" - 0,02-0,6, M>**
- 0,01-0,8, b - 4,5-13,5, CO,* - m3u-1,5, IbO3+b0O3> - 0,9-10,9, PHOO" - 0,06-
1,1. Cyityn bl rsusBunmiin (A;) 2,8-52,2 %-exB, pHa/pba smcansr ucs 1,05-2,14
apacblHa ASUUIIND.

FAJId-smm  (CAJId;, TAJ,, TAJIJ3) cymaper HIOK tomm  ony0,
MuHepaiammMasel - 8,9-19,8  r/a-nmup. CynapblH KUMHSBH  TSPKUOMHUH  sicac
KOMIIOHCHT/IIpUHUH MuTAapbl belodir (r/m): Ha™+K" - 2,8-6,9, ba®* - 0,012-0,24,
Mb?* - 0,012-0,2, b - 3,5-8,2, CO.* - u3u-0,9, IO +b0Os> - 0,7-5,0, PHOO" -
0,06-1,1. Cyiiyn bl ranseunuiin (A;) 29,00-36,4 %-cxB, pHa/pbi simcanst ucs 1,04-
1,58 apacbinna psuump.

3ups iiamavbinein I'LDJ1J] cynapsl sicacstH KX turum ory0, MuHepasuianimashsl
48,5-104,9 r/n-mup. MX, HC s HIIK turumm cynapa na tacaaud omynyp. CynapbH
KMMIfIBY TAPKMOWHUH sicac KOMIIOHEHT/IAspuHUH Muraaps! beladir (r/m): Ha'™+K" - 17,3-
36,7, ba?* - 0,3-0,6, Ms** - 0,2-0,7, bir - 23,761,8, CO” - 0,2-5,9, IL{BO;+bO4* - 0.3
1,0, PBOO - 1,8. Cyiiyn bIbl ny3mynysy (C,) — 10,80 %-exs, bIbl rsusBummiin ucs 12,8
%-exB-gup. pHa/pbn smcanst KX, MX tummm cynapaa 0,92, HILK turum cynapaa ucs
1,28-51 Gspabspaup.

['JIJ1 cynapst scacsu HIIK tuniam ony6, munepasmiammasst 8,7-28.6 r/ma-aup.
KX, MX Bs HC tunuum cynapa na tacanud onynyp. CynapblH KUMUASBU TAPKUOWHUH
sicac KOMIOHEHTIApuHUH Murgapsl belodir (r/m): Ha™+K" - 2,6-9,9, ba®* - 0,02-0,4,
Mot - 0,02-0,5, b - 3,0-9,9, CO,* - 0,4-5,6, IIbO;+H0O3> - 0,4-2,6, PHOO™ - 0,3-
2,2. Cyityn bIbl gy3nynysy (C,) — 20,2 %-exB, bl rssBunmiin ucs 15,8 %-exB-nup.
pHa/pba smcanet HUIK turmm cynap muus 1,54, KX, MX tumiu cynap YUH HCs
0,82-mup.

'AJI cynapst na HIIK tummm omny6, Mmunepannammaser 13,2-21,4 r/n-nup.
CynapblH KUMISIBH TIPKUOWHHUH sCaC KOMIIOHCHTSIpUHUH muraapsl belodir (r/m):

Ha'+K" - 3,3-7,7, ba®" - 0,01-0,4, M>** - 0,01-0,7, ba - 5,2-10,4, CO,* - 0,5-3,0,
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LHBOg'+Bng' - 0,3-3,6, PbOO" - 0,2-1,6. CyityH bl rsusiBunmiin (A;) — 22,2 %-eks-
mup. pHa/pba smcanst 1,54-51 6sipabspaup.

["aJIJ] cynapsl scacssa HIK turm ony6, Munepaniammasser 8,1-32,9 r/n-gup.
bypaga KX, MX Bs HC tummm cynapa ma tiacaaud omnynyp. CyilyH KuMisiBu
TAPKUOMHMH sicac KOMIOHEHTIsApuHuH muraapsl belodir (r/m): Ha'™+K" - 2,5-10,8,
ba?* - 0,02-0,5, M>** - 0,01-0,8, b - 2,6-13,8, CO,” - 0,3-5,5, ILIBO; +HO5> - 0,2-
2,0, PbOO™ - 1,1-3,3, Il1b,O; 0,5 r/n1 apaceianga asuummp. Cyityn bIbl my3nynypy
(C,) — 34,0 %-cxB, bl ranssunmiin (A;) ucs 34,8 %-exs-nup. pHa/pba ssmcanst HIIIK

ALK cynapaa 2,29-a, KX, MX turmu cynapna ucs 0,93-9 rsaaspaup.
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banssan 1.13

AOGuiepoH HapbiMagachl HeT-ra3-KOHACHCAT HaTarjaapblHbIH CyJIapbIHBIH KUMUSBH TAPKUOMH/IS UIITHPAK €5TH MaKpO- B MUKPOKOMITOHEHTIIIPUH
MIXTUTH(] WIISPAS TAHUH OTYHMYII MUTJAPBIHBIH OPTa aChUTBLIBIT THUMSATIISIPU (MI/11)

Yataglar
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1 2 3 4 5 6 7 8 9 10 11 12 | 13 | 14 15 16 17 | 18 19
2 [ Na'+K" | 23964 [ 32186 | 3385 | 8064 | 7479 | 7302 | 6170 | 11021 | 11206 | 26842 | 28549 | 18307 | 9797 | 6400 | 23527 | 24154 | 7017 | 15028
< | Ca”’ 1258 | 2691 | 62 | 102 | 98 40 | 121 | 238 | 67 2022 | 1908 | 666 | 295 152 2009 | 1952 | 0 805
S | Mg™ 604 | 1507 | 63 | 133 | 177 | 80 | 116 | 182 | 179 981 | 695 | 553 | 192 48 696 | 615 0 401
£ lcr 38871 | 58562 | 2277 | 9443 | 7439 | 7262 | 6440 | 16300 | 16171 | 45946 | 44852 | 29801 | 17369 | 8042 | 40614 | 41101 | 5359 | 23286
é SO,” 71 95 72 | 109 | 341 | 402 | 1001 [ 392 | 146 181 125 | 313 | 48 636 166 147 | 3425 | 451
o) ngz_ 3214 | 1013 | 5081 | 4728 | 6711 | 6011 | 5057 | 2157 | 729 | 2553 | 1763 | 2063 | 2323 | 2061 | 2151 | 1818 | 2873 | 3075
RCOO | 362 | 282 | 245 | 308 | 1515 | 594 0 196 | 415 | 465 190 | 306 | 360 | 1700 186 189 | 2486 | 576
Li* 23 [ 33 | 27 [ 21 | 33 | 24 | 26 | 28 | 22 2.8 21 | 40 | 20 0 2.2 19 | 28 | 27
K* 101 | 196 | 168 | 175 | 262 | 199 | 210 | 210 | 179 141 137 | 251 | 163 0 22 148 | 28 | 153
s | Rb' 011 | 029 | 025 | 021 | 020 | 020 | 023 | 028 | 022 | 024 | 025 | 029 | 0.24 0 0.1 026 | 017 | 021
E | Cs 003 | o | 003 ] 021 | 02 [02 | 023 ] 014 [ 011 | 0.03 0 | 007 | 024 0 0.6 004 | © 0.09
£ | s 303 | 65.6 | 370 | 385 | 328 | 39.8 | 419 | 420 [ 336 | 480 | 253 | 753 | 406 0 4.6 296 | 06 | 342
3 | Ba” 63 | 98 | 67 [ 70 | 66 [ 112 | 93 [ 84 | 90 4.6 46 | 35 | 102 0 17 37 | 55 | 65
g [Mn” 11 | 20 [ 11 [ 11 | 13 | 12 | 14 | 14 | 11 1.9 19 | 10 | 10 0 4.4 19 | 22 | 14
S | Fe” 40 | 25 | 24 | 18 | 20 | 24 | 29 | 14 | 22 5.8 58 | 25 | 24 0 014 | 55 | 72 | 32
cu* 025 | 126 | 107 | 084 | 0179 [ 092 | 102 [ 112 [ 101 | 021 | 021 | 1.26 | 088 0 15 | 018 | 017 | 067
AP 16 | 05 [ 11 [ 07 [ 07 | 08 | 09 [ 14 | 10 16 16 | 06 | 07 0 16 15 | 17 | 106




Cadval 1.13-iin davami
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
B¥* 97.3 63.0 53.9 | 42.0 65.6 | 43.8 51.2 56.0 47.1 66.0 52.7 63.0 | 44.0 0 111 739 | 176.8 | 65.1
B,0; 313.1 | 202.9 | 168.3 | 140.0 | 236.2 | 155.4 | 181.6 | 182.1 | 157.0 | 2125 | 2125 | 202.9 | 142.5 0 357.4 | 238.1 | 552.5 215
Ge™ 0.002 | 0.006 | 0.056 | 0.035 | 0.033 | 0.036 | 0.037 | 0.042 | 0.045 | 0.009 | 0.015 | 0.006 | 0.051 0 0.011 | 0.007 | 0.017 | 0.024
J 21.8 24.0 19.1 14.0 13.1 15.1 14.0 14.0 135 22.3 23.2 17.6 13.7 15.7 22.2 21.6 22.1 18.1
Br- 99.8 | 140.0 | 84.2 | 49.0 65.6 51.8 56.0 56.0 48.2 136.0 126.4 | 54.8 31.5 30.0 24.1 131.1 | 1326 | 78.1
Minerallasma | 65496 | 97799 | 11730 | 23358 | 24453 | 22215 | 19478 | 31063 | 29429 | 78608 | 76531 | 52200 | 34700 | 19440 69647 | 69342 | 22092 | 43974
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Miisyyon olunmusdur ki, Abseron yarimadasi HedT-ra3-KoHAeHCAT Harariapi
sularinin torkibi yod vo bromdan basga, senaye ohomiyyatli konsentrasiyaya malik,
digor daha giymatli mikrokomponentlarlo zongindir (Li, Ge, Cs, Sr, Mn, Cu va s.),
cadval 1.13 [2].

Codval 1.13-don goriindiilyic kimi  Abseron yarimadasinin neftqaz ~ vo
gazkondensat yataglar1 sularindaki mikrokomponentlorin konsentrasiyasinin hiidudu va
orta asililiq giymetlori belodir (mg/l): Li* - 1.9+4.0, orta giymoti — 2.4; K - 22+262,
orta giymoti — 153; Rb" - 0.1+0.29, orta giymati — 0.21; Cs" - 0.03+0.24, orta giymoti —
0.21; Sr** - 0.6+75.3, orta giymeti — 34.2; Ba®* - 3.5+11.2, orta giymsati — 6.5; Mn*" -
1.0+22, orta giymeti — 1.4; Fe** - 1.4+7.2, orta giymati — 3.2; Cu®* - 0.14+1.26, orta
giymati- 0.67; AI** - 0.5+1.7, orta giymoti 1.06; B** - 42.0+176.8, orta giymati — 65.1;
B,0; - 140+552.5, orta giymati — 215; Ge**-0.002+0.056, orta giymeti — 0.028; J° -
13.1+24.0, orta giymati 18.1; Br - 21.1+140, orta giymati — 78.1-dir.

1.5. Geofiziki iisullarla karbohidrogen quyularinda sulu laylarin miiayyan
edilmasi

Karbohidrogen vyataglarinda gazilan quyularin  kasilislorini  6yronmoak vo
miigayisa etmok iiciin tocriibado geofiziki tsullardan istifado olunur. Bu tsullara
elektrokarotaj, gaz karotaji;, gamma-karotaj (QK), neytron gamma-karotaj (NQK),
gamma-gamma-karotaj (QQK) daxildir.

Elektrokarotaj — gazilan quyularda miisahids olunan lay sitixurlarinin ehtimal
olunan xiisusi miigavimatlorini (p) vo 6z-6ziina amalo golon tabii potensiallarin (PS)
6l¢mosi tisulundan ibaratdir. Bu tisulda miixtalif dorinliklords 6lgtilmiis p vo PS ayrilori
miiayyan miqgyasda kagiz izorinds birlikda geyd olunur ki, buna da karotaj diagram:
deyilir.

Quyularda ehtimal olunan xiisusi miigavimatin (p) olgiilma sxemi sokil 1.4-do,
0z-6zuns amola galon elektrik potensialinin (PS) 6l¢iilma sxemi iss sokil 1.5-do veril-
misdir. Gostorilon parametrlorin  dlgtilmosi  asagidaki  gaydada aparilir. Elektrik

monbayindon E torpaqda yerlosdirilmis B va quyuya endirilmis A elektrodlarina
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carayan vermokla quyu daxilinda elektrik sahasi yaradilir va yaranmis carayan siddati

mA ampermetr vasitasilo olciiliir.

E R mA
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Sokil 1.4. Ehtimal olunan xiisusi miiqavimatin Sokil 1.5. Oz-6ziino amoalo golon elektrik potensialiin
Ol¢iilmo sxemi: 6l¢iilmo sxemi:
E — elektrik moanbayi; A va B — carayan elektrod- P — potensiali 6lgan cihaz; M va N — 6l¢ma elektrodlari.

lar;; M va N — 6lgmo elektrodlari; P — potensialt
6l¢an cihaz; K —ii¢nagqilli kabel; mA — dovradaki
Carayani dlg¢an cihaz.

Bu halda, hom do M va N elektrodlar1 arasinda yaranan potensiallar forgi P
potensiometr vasitasilo geyds almnir. Olgii aparilan qurguda yerlosdirilmis cihazlar quyu
kasilisinda istirak edon laylar tizra p vo PS ayrilarini kagiz lent tizarinds geyd edirlar.

Karotaj diaqramlar1 diizglin oxunarkan (interpretasiya olunarkan) gil, qum (qum
das1), karbohidrogenli vo ya sulu qum laylarin1 asagida gostarilon alamatlarinae goérs bir-
birindan farglondirmak miimkiindiir.

Gil laylar — kigik miiqavimato Vo yiiksok PS-o malik olmalari ilo forglonirlor.

Karbohidrogenli qum laylari — yliksok miiqavimata Vo kigik PS-o malik olurlar.

Sulu qum laylar: — ki¢ik miigavimata Vo ki¢ik PS-o malik olmalari ila segilirlor.

Sokil 1.6-da oyani olaraq Rusiya Federasiyasinin Serafimo neft yataginda

qazilmis quyunun elektrokarotaji gostarilmisdir [39].
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Saokil 1.6. Rusiya Federasiyasinin Serafima
yatagindaki bir quyunun karotaj diagramu:
1-gil lay1; 2 — ohond dasi lay1; 3 — neftli qum

lay1; 4 —sulu qum layl.

Radioaktiv karotaj iisullar

Karbohidrogen yataqlarinin
Oyranilmoasi tacriibasinds radioaktiv
todqigat  tsullarindan da  genis
miqyasda istifade olunur. Bu {iisullar
yer qabigmin ¢okiinti siixurlarimin
radioaktivlik xassolorino malik
olmasindan istifads etmoyo asaslanir.

Miioyyon  olunmusdur ki,
cokintii stxurlarimin torkibindo az
miqdarda olsa da, radioaktiv maddo-
lor mévcuddur. Maraqli cohoat ondadir
ki, miixtolif laylarda olan radioaktiv
maddoalorin migdar: bir-birindon noazo-
ro ¢arpacaq doracados forqlonirlor. Mi-
sal iclin, gilli laylarin radioaktivlik
xassasi qumlu laylara nisboton daha
yiiksokdir.

Karbohidrogen yataqglarindaki
laylarin miioyyan olunmasi tocriibasin-
do onlarm miixtolif radioaktivliys
malik olmasina osaslanan asagidaki
radioaktiv karotaj tisullar1 yaradilmis-
dir: gamma-karotaj (QK), neytron
gamma-karotaj (NQK), gamma-
gamma-karotaj (QQK).
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Sakil 1.7. QK va NQK ayrilarini yazmagq ti¢iin
radioaktiv karotajin blok sxemi:
S — quyuya endirilon snaryad; 1 — QK saygaci; 2
— NQK saygact; 3 — qurgusun tocridedici; 4 — ra-
dioaktiv manba.
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Qamma karotaj tisulunda quyu govdasi
boyunca laylarin tobii radioaktivliyi miioyyon
edilir (ilkin radioaktivlik).

Neytron gamma-karotaj vo gamma-
gamma karotaj tisullarinda quyuya xiisusi ci-
hazlar vasitasilo radioaktiv monba endirilir (so-
kil 1.7.) va onun vasitasilo layin radioaktivliyi
yiiksaldilir (ikinci radioaktivlik yaradilir), vo
geydo alinir. Bu halda moanbanin neytronlari
istismar komarindan kegarak laya daxil olur va
stixurlarin tarkibindoki kimyoavi elementlarin
atomlarina taosir edarok onlarin radioaktivliyini

yiiksaldir.
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Il BOLMO
LAY SULARININ HASILAT QUYULARINA DAXIL
OLMA SORAITI

Karbohidrogen yataqlariin iglonmo prosesinds miixtalif lay sular1 hasilat quyula-
rina daxil olarag onlarin neft (gaz) hasilatinin asaslh doracads azalmasina sobab olur. Bu
hom do yataglarinin islonmosinin {imumi texniki-igtisadi gostaricilorinin xeyli doracada
pislosmasi ilo naticalonir.

Tocriibada gostarilon arzuolunmaz va yolverilmoaz hadisalorin garsisini alinmasi
imkan daxilindadir. Bu imkani reallasdirmaq {igiin hasilat quyularina daxil olan lay
sularinin manbayi miioyyanlosdirilmali Vo onlarin tocrid olunmasi moaqsadilo miivafiq
elmi-texniki todbirlor islonib hoyata kegirilmoalidir. Bunun {digiin birinci névbada
sulasmis quyularda miivafiq todqiqat islori aparilmali, sularin moanbayi vo torkibi,
onlarin hans1 yollarla quyulara daxil olmasi1 miiayyanlosdirilmalidir. Sonra lay sularinin
tocridi prosesinin ugurla aparilmasini1 tomin edon tocrid tsulu vo tocridedici material
secilib onun rejim parametrlori miiayyanlosdirilmali (tacrid materialinin névii va hacmi,
prosesin baglangic vo son tozyiglori vo s.) vo is plami tortib edilorok hoyata
kecirilmoalidir,

Molumdur ki, hasilat quyularinin istismar prosesinds lay sularmin miixtolif
yollarla onlarin igarisina daxil olmasi vo bununla da mohsulun sulasmasi miimkiindiir.
Hasilat quyularmin mohsulunun sulasmasi saboblori sxematik olaraq, sokil 2.1-da
verilmisdir.

Lay sularmin tocrid etmok {igiin onlarin quyulara daxil olma yollar
mioyyanlosdirilmalidir vo bu magsadlo ¢oxlu sayda iisullar yaradilmigdir. Bu
tisullardan har biri konkret olaraq miiayyan soraitds istifads oluna bilor. Asagida hasilat
quyularinin  istismart  prosesindo  sulasmanin  soboblorini  vo  xarakterini

miioyyanlasdirmok {igiin yaradilmis asas tadqigat tisullar1 nazardan kegirilir.
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Sakil 2.1. Hasilat quyularina lay sularin daxil olma sabablari.
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2.1. Yuxari lay sularinin hasilat quyularina daxil oldugu yerin tayini

Hasilat quyularina daxil olmus sularin manbayinin miiayyanlosdirilmasi, onlarin
Kimyavi torkibinin analizi vo yatagin kasilisindo movcud olan laylarin su analizlari ilo
miiqayisasi vasitosilo hoyata kegirilir.

Yuxar konar sularin hasilat quyularma daxil olmasi1 osason asagidaki hallarda
miimkiindiir:

— istismar komaori arxasindaki halgovi fozadaki sement dasinin keyfiyyatsiz oldu-
gu hallarda komar arxasi ilo axaraq siizgoC zonasina daxil olmasi naticasindo;

— istismar obyektindon yuxari intervalda istismar komarinin zadslonmis yerindon
suyun quyuya daxil olmas1 naticasindo.

Yuxar sularin hasilat quyularina daxil oldugu yeri diizgiin tayin etdikdoan sonra
homin yeri tocrid etmoklo onlarin giindalik karbohidrogen hasilatin1 boarpa etmok
miimkiindiir. Bunun igilin ilk ndvbado istismar obyekti quyu goévdasindan tacrid
olunmagla suyun hansi yollarla quyuya daxil olmas1 miioyyan edilmalidir. Tocriibads bu
moagsadla avvalco quyunun siizgac intervali qumla doldurulur vo onun {istiinde 2-3 m
hiindiirliikds sement korpiisii yaradilir. Sonra tozyiq altinda quyuya maye (su) vurmagqla
onun govdasinin hermetikliyi yoxlanilir. Bu zaman asagidak: iki haldan biri miisahido
oluna biler.

1. Istismar komorinin hermetik oldugu miiayyon olunarsa, bu slamat yuxari lay
suyunun istismar komori arxasindan quyuya daxil olmasina dolalst edir. Bu halda lay
suyunun qarsisini almaq ti¢iin quyunun siizgac intervali agilir, onun igarisina sementlo-
mo borular1 endirilir vo xiisusi is plan1 hazirlanaraq su osasli sement suspenziyasindan
istifado etmoklo sementloma prosesi aparilir. Bu proses aparilarkon siizgac intervalinda
sement korpiisii saxlanilir vo hamin korpii yalniz sementin barkimo miiddati basa cat-
digdan sonra qazilib tomizlana bilar.

2. Istismar komorinin hermetik olmadig: askar olunarsa, bu alamat istismar koamo-
rinin yuxari hissasinds miiayyan zads olmasinin alamatidir va yuxari suyun quyuya da-
xil olmas1 da homin zado ilo slagadardir. Bu halda istismar kemarindoki zadslonmis ye-
rin darinliyi miiayyan edilmali va su asasli sement suspenziyasindan istifads olunmagla

homin yer tocrid olunmalidir.
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Saokil 2.3. Rezistivimetr qurgusunun sxemi:
a — rezistivimetr cihazi; b — ii¢ naqilli kabel; 1 — elektrik
kegirmayan silindr; A,B,M,N — elektrodlar; 3 — pulsator; 4
— elektrik monbayi; 5 — rezistat; 6 — potensiometr; 7 — PS-i
6lgan kompensator.

liclin asagida gostorilon iisullar mévcuddur.

Bu halda istismar
komorinin diametrino uygun
ayirici rezin tixac (sokil 2.2)
quyuya daxil edilir, quyuagzi
Qermetiklendirildikdan sonra
sementloma aqreqati vasito-
silo tozyiq altinda quyuya
onun 1.2+1.5 hacmi gadar su
vurulur va bundan sonra
quyunun agzi agilir, xiisusi
cihaz vasitasilo rezin tixacin
dayandigi dorinlik  (suyun
quyuya daxil oldugu yer)

miiayyan olunur.
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Istismar komorindoki zodalonmis yerin

(quyuya daxil olan suyun yeri) toyin etmok

Tozyiq altinda quyuya rezin tixacin
basilma tisulu. Stizgoc intervalinin baglt vo-
ziyyotindo tozyiq altinda quyuda intensiv
udulma olarsa, onda quyuya rezin tixac bas-

magqla suyun daxil oldugu yeri toyin etmok
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Rezistivimetr iisulu. Rezistivimetr cihazi vasitaSilo yuxari suyun quyuya daxil
oldugu yerin miioyyon edilmasi quyu daxilindoki suyun elektrik kegirmoa Xassasinin
Ol¢tilmasing asaslanir.

Molumdur ki, sularin elektrik kegirmoa qgabiliyyati onlarin torkibinds hall olmus
mineral duzlarin miqdarindan asilidir. Belo ki, bu duzlarin miqdar artdigca sularin
elektrik kegiriciliyi do yiiksalir.

Rezistivimetr cihazi dord elektrodu olan karotaj qurgusundan ibarotdir (sokil 2.3).
Qurgunun A vo B clektrodlart quyuda elektrik sahosi yaratmag, M vo N elektrik sa-
hosinin iki ndqtesi arasinda yaranmis potensiallar forqini Olgmok ii¢lindiir (bu
elektrodlar arasinda mosafo ¢ox kigik olub, 4 sm-o barabor gotiiriiliir). Rezistivimetr
vasitasilo quyudaki suyun miigavimatini toyin edorkon asagidaki diisturdan istifado
olunur:

AV
r= kT’ (2.1)

Burada r — suyun miigavimati, mOm;

k — rezistivimetr omsali, eksperimental yolla tayin edilir va cihazin pas-
portunda geyd olunur;

AV — potensiallar forgi, mV

| — Carayan siddatidir, mA.

Istismar kamarinin zadalonmis yerindon yuxari suyun quyuya daxil oldugu yerin
rezistivimetr dsulu ilo toyin edilmasi asagidaki qaydada aparilir. ©vvalca quyunun
stizgoc intervali baglanilir, onun igarisi duzlulugu kenar suyun duzlulugundan 2+5 Be®
farglonan su ils doldurulur va rezistivimetr vasitasilo quyunun biitiin darinliyi boyunca
onun miigavimati Olgiiliir. Sonra quyudaki suyun saviyyasini asagi salmaqla laydan
quyuya su axini yaradilir va rezistivimetr vasitasilo quyuda yenidon 6l¢ma islori aparilir

(bu islor bir nec¢o dofa tokrar oluna bilar).
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Sakil 2.4. Rezistivimetr vasitasilo quyuya galon suyun
yerinin tayini grafiki:
1 — yoxlama olgiisii; 2,3 — quyuda maye Saviyyasinin
asag1 diisdiiyli zaman alinan ayrilar.
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Alinmis  naticolori  miigayiso
etmoklo yuxart suyun quyuya
daxil oldugu yerin doarinliyi
miioyyon edilir. (sokil 2.4).

9gor su galon layin tozyiq
altinda udma qabiliyyati Kifayot
godor yiiksok olarsa, onda rezi-
stivimetr vasitasilo su goalon
yerin toyin edilmasini, quyuya
tozylq altinda duzlulugu Ilay
suyundan forgli olan digar su
vurmagla da tayin etmok olar.

Elektrotermometr itisulu.

. Bu iisul quyuya daxil olan konar

suyun tayin edilmasinds quyu

daxilindo yaranan temperatur

~ anomaliyasmin miioyyen edil-

moasing asaslanir.

Quyularda istifado edilon elektrotermometr qurgusunun prinsipial sxemi soKil

2.5-do verilmigdir. Bu qurgunun is prinsipi metallarin elektrik kegirmo xassasinin

temperaturdan asili olaraq doyismasina asaslanir. Elektrotermometr cihazinin daxilindo

dord nagqil yerlosdirilmisdir. Qarsi-qarsiya yerlosdirilmis 2 vo 3 nagqillari temperaturun

doyismasina ¢ox hassasligla reaksiya verir Vo onlarin miigavimati temperaturun doyis-

moasilo doyisilir. Digar qarsi-qarsiya yerlasdirilmis 1 vo 4 nagillorinin miigavimatlori isa

temperaturun doyismasindon asili deyildir.
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Sakil 2.5. Quyu elektrotermometr qurgusunun
sxemi
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Elektrotermometr cihazi {i¢gna-
gilli  kabel vasitasilo quyuya
endirilir. Bu halda A vo B elek-
trodlar1 corayan monbayi ilo, M
vo N elektrodlar1 iso qurgudaki
potensiometrlo birlosdirilir. Ci-
haz elektrik manbayi ilo slage-
londirildikdo M vo N elektrod-
lar1 arasinda potensiallar forqi
yaranir Vo bu da potensiometrdo
geydo alinir.

Cihazda istifado olunan nagqillor
elo segilir ki, miloyyan tempera-
turda (To) M vo N elektrodlar

arasinda potensiallar forqi ya-

- ranmasin. Lakin digor tepera-

turlarda (T) onlar arasinda po-

tensiallar forqi yaranir.

Quyu daxilinde cihaz1 ohato edon miihitin temperaturunu asagidaki distur

vasitasilo tayin etmok miimkiindiir:

T:T0+Cﬂ
i

(2.2)

Burada T, — baslangic temperatur, C° (bu temperaturda potensiallar forqi sifira

boraboardir);
C — cihazin sabitlik omsals;
AV — potensiallar forgi, mV;
| — Ccarayan siddati , mA
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Sakil 2.6. Quyuya galon suyun yerinin
elektrotermometr vasitasilo toyin edilmasinin
grafiki:

1 — yoxlama olgiisii; 2 — Saviyyani asagi saldig-

dan sonraki1 6l¢tilma.
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Quyularda elektrotermometriya
omoliyyat1 asagida gostarilon gaydada ho-
yata kegirilir. ©vvalco quyunun siizgaC
intervali baglanilir va quyu su ile dolduru-
larag onun daxilinds temperaturun gorar-
lasmasi tiglin lazzim olan vaxt arzinds
sakitlikdo saxlanilir. Sonra elektroter-
mometr vasitasilo temperaturun doyismo
ayrisi ¢akilir (sokil 2.6-da 1 ayrisi). Daha
sonra quyudaki suyun saviyyasi asagi
salinaraq konar suyun quyuya axini
yaradilir vo elektrotermometr vasitosilo

temperatur oyrisi yenidon ¢okilir 2,

Quyuya asagidan daxil olan suyun

temperaturu yiiksok olduguna goro 2

ayrisi 1 oayrisina nisboaton anomal

vaziyyatdo yerlosocokdir. Bu anomalligin

baslangici yuxari lay suyunun quyuya daxil olmasi yerino miivafiqdir.

Radioaktiv maddalardan istifada zisulu. Istismar komorinin zaodslonmis yerindon

hasilat quyusuna daxil olan yuxari sularin yerini toyin etmok ii¢lin radioaktiv maddolor-

don istifads edilms tisulu yaradilmisdir [38]. Bu iisulda quyuya vurulmagq tigiin aktivlos-

dirilmis mayelordon istifade olunur. Bu mayelar iso kobalt, sink va ya sirkonium ele-

mentlorinin radioaktiv izotop duzlarinin sulu mohlullarindan ibarat olur. Bu tisuldan isti-

fado olunmasi ti¢iin asas sort odur ki, sulu layin tozyiq altinda udma qabiliyyati kifayot

godor yiiksok olmalidir. Bu sort 6donildiyi hallarda quyuda gamma-karotaj aparilir vo

kasilisdo istirak eden laylarin tabii radioaktivlik qrafiki cokilir. Sonra 1-2m* hacmindo

aktivlosdirilmis maye hazirlanir vo quyuya daxil edilir. Daha sonra homin maye tomiz
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sudan istifado edilmoklo tozyiq altinda laya basilir vo quyuda yenidon gamma-karotaj
aparilaraq kosilisin radioaktivlik diagrami lento alinir. Lento alinmis birinci Vo ikinci
diagramlar1 miiqyisa etmoklo yaranmis anomalliq askar edilir, bu da suyun quyuya daxil
oldugu yers miivafiqdir.

Misal 2.1. Mahsulu sulagmis neft quyusu asagidaki gostoricilora malikdir: istis-
mar komorinin diametri - 6", quyunun dibi— 2166m, siizgaC intervali —2147+2162m,
2MPa tozyiq altinda quyuda udulma vardir. Radioaktiv iisuldan istifads etmakla quyuya

daxil olan lay suyunun yerini tayin etmali.

2120 1

2130 T
2140 T

2150 +

Dorinlik, m

2160 T

2170 L

Sakil 2.7.Qamma-karotaj aparmaqla quyuya daxil olan suyun yerinin
miioyyan olunma sxemi:
1 — tobii radioaktivliyin grafiki; 2,3 — radioaktiv maye vuruldugdan
sonra radioaktivliyin grafiki.
Masalani hall etmok {igiin avvalca quyuda gamma-karotaj aparilaraq kasilisin to-
bii radioaktivlik diagram cokilmisdir (sokil 2.7-da 1 grafiki). Sonra quyuya 2 m°
hocminda radioaktiv ve arxasinca da 36 m® hacminda tamiz su (quyunun hacmi godar)

vurulmus, yenidon gamma-karotaj aparilmis vo radioaktivlik diaqramlar1 ¢okilmisdir
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(sokildo 2 vo 3 qrafiklori). Bu grafiklorin miigayisasi naticasinde moalum olur ki,
radioaktivlik anomaliyasi quyunun siizgac intervali gqarsisindadir. Demali, lay sular1 qu-

yuya onun siizgoc intervalindan daxil olmusdur.

2.2. Asag lay sularmin hasilat quyularia daxil oldugu yerin tayini

Bozi hallarda hasilat quyularinin istismari prosesinds asagi lay sulariin daxil ol-
mas1 naticasinds onlarin mohsulunun sulasmasi miisahido olunur. Asagi lay sularinin
quyuya daxil olmas1 asason iki haldan birinds miimkiin ola bilar: birinci halda hamin lay
suyu istismar kamorinin igarisindan, ikinci halda iss istismar komorinin arxasindan
kegib quyu mohsulunu sulasdira bilar.

Asagi lay suyunun istismar kamoarinin i¢arisindan galmasinin yoxlanilmasi

Karbohidrogen yataqlarinin islonma tacriibasinda har hansi istismar obyekti kon-
tur sulari ilo tamamilo sulasdiqdan sonra, istismar komori daxilinds sement korpiisii ya-
ratmagqla yuxarida yerloson diger mohsuldar lay: istismara daxil edirlor. Yaradilmis se-
ment korpiisii kifayot qodar keyfiyyatli olmadigi hallarda istismar prosesinds asagi lay
suyu istismar kamarinin igarisi ilo horakat edorak gquyu mohsulunun sulagsmasina sobab
ola bilir. Bels hallarda sulasmanin garsisin1 ugurla almaq ii¢iin asagi lay suyunun haqi-
goton istismar kamoarinin daxili ilo galmasi masalasinin aydinlasdirilmasi zaruridir. Bu-
nun ii¢lin quyuya nasos-kompressor borular1 endirilir vo yuma aparmagla quyu dibinin
(sement korpiisiiniin) yerinda olub-olmamasi yoxlanilir. ©gar quyuda yaradilmig sement
korpiisii dagilmigsa, onda su asasli sementloma suspenziyasindan istifado etmoklo se-
mentlomo aparilir vo sement korpiisiinii barpa etmoklo quyu yenidan istismara daxil edi-
lir.

Asagi lay suyunun istismar kamoarinin arxasindan galMasinin miiayyanlasdirilmasi

Ogor quyuda yaradilmis sement korpiisii yerindadirss, bu halda asagi suyun istis-
mar komoari arxasindan galmasi gonastina galmays asas yaranir. Bu halda asagi lay su-
yunun quyuya daxil olmasinin qarsisini almagq tigiin su osasli sement suspenziyasindan

istifado etmokla quyuda tezyiq altinda sementlomo isi aparilmalidir. Hom doa bu halda
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sementloms prosesinin aparilmasina ¢ox ciddi yanasilmalidir ki, osas istimar obyekti do
tocrido moruz qalmasin.

Sokil 2.8-do asag1 lay sularmin istismar komari arxasindan hasilat quyularina da-
xil oldugu hallarda onlarin tocrid olunmasinin miimkiin ola bilon texnoloji sxemlori ve-

rilmisdir.

X[~

9

e ? )

7777 2 5

a b c

e

Sakil. 2.8. Hasilat quyusunda asagi lay suyunun tacrid edilmasinin texnoloji sxemi:

a — mdveud texnologiya ilo; b — rezin paker vasitasilo mohsuldar layin tocrid edilmasi; ¢ — OPS

vasitasilo moahsuldar layin tocrid edilmasi; 1 — istismar kamori; 2 — NKB; 3 — mahsuldar lay;

4 — sement korpiisii; 5 — asag sulu lay; 6 — sementloma prosesinds yaranan tocridedici material;

7 —rezin paker; 8 — OPS; 9 — boruarxast siyirtma.

Tacriibado on ¢ox istifads olunan “a” voziyystindoki texnoloji sxemdir. Bu halda
asag1 lay sularinin tocrid edilmasi texnologiyasi agagidaki kimi aparilir. NKB-nin bas-
magi siizgac desiklorinin yuxarisina qadar endirilorok, boruarxasi siyirtmonin 9 agiq vo-
ziyyatindo onun igarisino hesablanmis hacmdos su asasli sement suspenziyasi va basici

maye (su) vurulur. Sement suspenziyast NKB-nin basmagina catdiqda boruarxasi siyirt-
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ma baglanilir va tozyiq altinda sement suspenziyasi laya sixigdirilir. Daha sonra NKB-
doki sement suspenziyasinin artdigi “oks-yuma” iisulu ilo yuyulur vo onun bagmagi siiz-
gacdon 50 m yuxariya qaldirilir. Quyuagzi hermetiklosdirilorak, quyu tozyiq altinda 24
saat sakit saxlanilir ki, sement borkisin. Bundan sonra quyu miivafiq tisulla monimsani-
lorak istismara daxil edilir.

Bu {isulun ¢ox ciddi négsan1 ondan ibaratdir ki, tacrid prosesini apararkan sement
suspenziyasinin hom do mohsuldar laya daxil olmasi1 vo onu da tocrid etmasi ehtimali
olduqca boyiikdiir. Bu isa tomirdon sonraki marhaloda quyunun karbohidrogenlor tizra
mohsulunun azalmasina vo ya tamamils itirilmasins sabob ola bilor.

Gostarilon nogsan1 aradan qaldirmaq mogsadilo “b” vaziyyetindoki texnoloji
sxemdon istifado oluna bilor. Bu vaziyyotdo quyuya istismar komori arxasindan golon
asagi lay suyunu tocrid prosesini aparmagq liciin NKB vasitasilo quyunun siizgac interva-
linin asagisina kimi rezin paker buraxmaq vo mohsuldar layin siizgac hissosini tocrid et-
moak olar. Lakin bu halda rezin pakerin slizgac intervalina oturdulmasi va oradan qaldi-
rilmas1 masalasi ds 6zliiyiindo problemdir.

Gostarilon problemi ugurla hall etmoklo, istismar komari arxasindan quyuya daxil
olan asagi lay sularini tocrid etmak moaqsadils yeni tocrid materiali vo onun tatbiq texno-
logiyas1 yaradilmisdir [30]. Homin texnologiyanin mahiyysti ondadir ki, lay sularini
tocrid edorkon su osash aktivlosdirilmis sement suspenziyasi (SOASS) istifads olunur
vo mohsuldar lay 6zlii-plastik sistem (OPS) vasitesilo qorunur (sokil 2.8.c). OPS-in fizi-
ki parametrlari elo hadds segilir ki, yaradilacaq yiiksok tazyiq altinda da sistem laya da-
xil ola bilmasin. Proses aparilarkon nasos-kompressor borularinin basmagi slizgoc de-
siklorinin asagisina qodor endirilorak, boruarxasi siyirtmenin (9) aciq voziyyatindo
NKB-ya hesablanmis hocmda OPS vo basici maye (su) vurulur vo OPS laym mahsuldar
hissasi qarsisinda yerlosdirilir. Sonra boruarxasi siyirtmonin bagh voziyystindo NKB-yo
hesablanmis hacmdo SOASS va basici maye vurmagla, SOASS tozyiq altinda laya
yeridilir. Daha sonra NKB-doki tocridedici materialin artigi “oks-yuma” isulu ilo
yuyulur vo onun basmagi siizgocdon 50 m yuxariya qaldirilir.  Quyuagzi

hermetiklondirilorak, quyu tozyiq altinda 24 saat orzindo sakit saxlanilir ki, sement
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barkisin. Bundan sonra quyuda miivafiq amaliyyatlar aparmaqla onu istismara daxil
edirlor.

Misal 2.2. Qazlift quyusu asagidaki texnoloji parametrlorlo istismar olunur: istis-
mar komorinin diametri — 0.127m, quyunun dibi — 1635m, siizgoc intervali —
1630+1582m, sulasmis asagi layin siizgaci — 1650+1640m, NKB-nin xarici diametri —
0.073m. Tadgiqat naticasinda miiayyan olunmusdur ki, quyu istismar kamari arxasindan
galon asagt lay SUYU ilo sulasdir. Yuma aparilarkon quyuda udulma miisahids edilir.
Yeni tacrid materialindan va onun texnologiyasindan istifada etmaklo asagi lay suyunun
qarsisinin alinmasinin hesabatint aparmall.

Bunun {i¢iin NKB-nin bagmagin1 1628 m-o endirib, boruarxasi siyirtmonin agiq
voziyyatindo borulara 0.785 (0.127° — 0.073%)-46 = 0.4 m* OPS vo onun ardinca
0.785:0.062%1628 = 4.9 m® basict maye (su) vurmagla OPS boruarxasina sixisdirilib
mohsuldar layin garsisinda saxlanilir. Sonra boruarxasi siyirtmo baglanilir vo NKB-nin
icorisine 1.5 m® hacminds SOASS vo arxasinca 4.9 m® hacminds su vurularaq sement
suspenziyasi laya sixigdirilir. Daha sonra “cks-yuma” tsulu ilo borular yuyulur vo
basmaq 1530 m-o qaldirilir. Quyuagzi hermetiklogdirilib, laya oks tozyiq yaradildigdan
sonra sementin barkimasi {liciin quyu 24 saat arzindes sakit voziyyatds saxlanilir. Ondan
sonra quyuda miivafiq tamamlama vo manimsama islorini aparmagla onu istismara da-

xil etmak olar.

2.3. Hasilat quyularinda daban sularimin daxil oldugu yerin tayini

Neftqaz vo qazkondensat laylarinin daban sular1 yataq boyunca onlarin asagi
hissasinda yerlogan sulara deyilir. Daban sularina malik olan karbohidrogen yataqlarinin
asas xisusiyyatlorindon biri onlarin ¢ox kicik yatim bucaqlarina malik olmalaridir.
Qarbi Sibirin Medvejye qazkondensat yatagi bu ciir yataqlara oyani misal ola bilor.

Medvejye qazkondensat yataginin uzunlugu 120 km, eni 13+26 km, timumi
sahosi 2000 km?-don artiq olub, tavam1 1060+1210 m dorinlikdo yerloson veo diinya
miqyasinda molum olan nadir yataqlardan biridir. Yataqdaki qaz-su kontaktinin (QSK)

miistovisi simaldan conuba dogru istigamatds uzanir vo onun miitlaq soviyya darinliyi
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comi — 1140 m-don -1129.6 m-o kimi doyisir. Istismar obyekti Senomondur (orta
tabasir) vo islonmonin ilkin morholesinde quyularin giindolik gaz hasilatt 1+2 min.m’
olmusdur. 1972-ci ildon islonmoys baslanan yataqda 1978-ci ilds illik gaz hasilat1 71.7
mld.m? -o ¢atmugdir [5].

Medvejye qazkondensat yataginda istismar obyekti osason 10701160 m
dorinlikds yerlosir, islonmonin ilkin morholasinds 11.75 MPa lay tozyiqinoe vo 32+38° C
temperatura malik olmusdur. Islonmonin baslangicindan 2-3 il kegondon sonra lay
tozyiqi 0.1+0.2 MPa asag1 diismiis vo hasilat quyularina kicik hacmdo (2+3 m®/giin )
daban sularmin golmasi miisahido olunmusdur. Quyularda aparilan neytron-gamma
karotaj todqigatlar1 noticosindo miioyyon olunmusdur ki, yatagin islonma prosesindo
QSK-nin soaviyyasi tadricon yuxar1 qalxmaqda davam edir.

Sokil 2.9-do 307 sayl hasilat quyusunun timsalinda aparilmis geofiziki tadqigat-
larin naticalori verilmisdir. 1974-cii ilin oavvalindo quyuda siizgoc agilarkon onun asagi
desiklori QSK soviyyssindon 5 m yuxarida olmusdur. Iki ildon artiq miiddotdo quyu 0.2
MPa depressiya soraitindo 1.5+1.8 mln m*/giin qaz hasilat1 ilo istismar edildikden sonra
onun mohsulunda 2 m®giin su misahide olunmusdur. Aparilmis NQK todgiqatlar
naticosindo miloyyan olunmusdur ki, layda QSK-nin soviyyasi galxaraq silizgoc interva-
lina daxil olmusdur.

Islonma prosesinds yatagdaki QSK saviyyasinin qalxmasi 307 sayl1 hasilat quyu-
sunun yaxinliginda yerloson 51 sayli miisahido quyusunda daha boyiik ardicilliq va ds-
qiqlikls geydo alinmisdir (sokil 2.10).

Sokil 2.10-dan aydin olur ki, 1974-cii ilin yanvar ayinda 51 sayli miisahido
quyusunda qaz yatagindaki daban suyunun saviyyasi 1205 m dorinlikds olmus va
yatagin islonma prosesi ilo oalagodar olaraq 1977-ci ilin fevral ayinda suyun saviyyasi
1185 m-o kimi qalxmusdir, yoani 3 il arzinds daban suyu 6z yerini 20 m doyismisdir. Bu
iso 307 sayli hasilat quyusunun (eloco do otrafdaki diger quyularin) mohsulunun

miioyyan gadar sulagsmasina sobab olmusdur.
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Sokil 2.9. 307 sayl hasilat quyusunda QSK-in qalxmasinin NQK vasitasilo tayin edilma
diaqramlart:
a — karotaj diaqrami; b — NQK diagramlart; 1-1 — QSK-nin ilkin saviyyasi; 2-2 — QSK-1n qalxmus
Soviyyasi

98



Dorinlik, m

99

1 -1974 X1 -1974 11 —1975 IV -1976 Xi-1976 i -1977

060810 09111315 121416 0.7 08091012 050.60.708091.0 0.750.80 0.85 0.90 0.951.00 s.v

&, -~

-N2ag.

Sokil 2.10. 51 sayli miisahide quyusunda QSK-in gqalxmasinin NQK vasitasilo tayin edilms diagramlari:
a — karotaj diagrami; b — NQK diaqramlari; ¢ — ¢ - quyuda QSK saviyyasinin doyisma dinamikasi.
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KARBOHIDROGEN YATAQLARININ ISLONMOSI PROSESINDO
LAY SULARI ILO OLAQODAR YARANAN PROBLEMLOR

Qeyd olundugu kimi, HedTras Bs ra3KoHJEHCAT HaTarJIAPBIHBIH HILISTHMSISI
MPOCECHH]IA MUXTSUIM( XapaKTepiu Jlail cyJapbl IMIACWIAT TyHyJapblHa Jaxuil OJIyp Bs
OyHyHJa syarsgap ojapar Oup cblpa TEXHOJIOXKH BS UTTHCAIU MPOOJIEMIISp HapaHbIp
Ku, OyHJIap J1a sicacsiH amlabblJaKbuIapaH HoapsTanp:

— TyWyJapblH TEXHOJOXH MCTHUCMAp PEXKUMISIPA  TMO3YJyp, OHJIAPBIH
Kap6OHII/II[p03€HJI51p L3P SHHAAINK MIACHIIATBI a3aJIbIP, CY O3PA IIACUIIATBI UCS apThIP.
Hartubsaas, quyunapbiH KapOOIMAPOIEHIISP 3PS MOTEHCHUANT IIaCUJIaT UMKaHIapblHIaH
HeTspunbs daigananmar redipu-MIMKIH 0JIyD;

— IIACKJI OJTyHaH HE()TUH BS Ta3blH Maila Iaisipyu apThIp;

— ﬁaTaFHaprH HIIUEIHMSACHMHUH TCXHUKU-UT'TUCAIHW SIOCTAPHUBHUILIPU HaﬁHHl}I
SIOCTAPHUBUIIAPUHSA HUCOATSAH IMUCJEAIINDP,

— KapOOIUAPOIEHIAPIIA OApadsp ep CATIIMHSA YbIXapbllaH, TAPKUOUHISA WLKCSIK
IAPSBSIIA MUXTIA( MHHEpan Bs M3BI] Iy3Jap B AUAAP KUMHSBH MaUIsUISIp OJIaH
KIUUTI MHTAapaa Jiad cynapbl sATpad MIITIH (TOpHAabblH, Cy IIIOB3SJISIPHHHH BsI
IIaBaHBIH) CKOJIOXKHM TapasJibIbbIHBI TO3yp Bs OYHYHJIA Ja BaHJIBI alsiM IT4IH ¢atin
npoOIemMIIsp HapaHsIp.

[mymuiiitsaTis, xapOomuapodeH #ararmapbiHbiH Iglonmo  prosesindo  mai
CyJIapbIHBIH HapaTIbIbbl MPOOIEMIISIPH (i¢ sicac rpymna OIJIMSIK oJap:

1. Quyularin istismar: prosesinds lay sularinin yaratdig: texnoloji problemlor.

2. Quyularin sulagsmasi naticasinds yaranan igtisadi problemlar.

3. Karbohidrogenlarlo barabar ¢ixarilmis lay sularinin otraf miihitin ekologiyasina
neqativ tasirindon yaranan sosial problemlor.

Asagida karbohidrogen yataglarinin islonma prosesinds lay sulari ilo slagadar

yaranan problemlarin hallins yonoaldilmis elmi-texniki tadbirlor nazardan kegirilir.
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3.1. Quyulann istismar prosesinda lay sularimin yaratdig
texnoloji problemlar

Hs3spy BAMATIASH KapOOIIUAPOIEH HaTarjJapblHbIH UIITHMISI TIPOCECUH IS J1ai
CYJIapbIHBIH HapaTAbIbbl TEXHOJIOXKH MPOOJIEMIISIPHH TapIIBICBIHBI aaMar MIIMKITHIIIP.
By MsTCsSIIa cylanMbI IMacuiaT TyHyJapbiHaa JJai CyJapblHbI TSBPUI €TMSK IYIH
MIBaUT TSAIOUPISAP MIA3BIPIANBIO MigiiaTa KeunpMsK onap. Muauiis kumu Oy canss
YOXJIy caijla eJIMH TSATUTATIAp anapbUIMBIII, HXTUpAIap CIMIMHI, TAKIADIAP
BEPWIMHII BS OHJIApJaH Os3Wsipu ucTemicangarna ceiHarman Kegirilmisdir. Jlakua
tsoccidis reia edilmoalidir ku, ybypiia HATHBSJISHSIH TAAOUPISPHUH Caiibl a3 B ajbIHAH
HATUBSUIIPUH CSIMSAPSST UCSI HCTSHUJISH TP WIKCsK aevnaup [24, 33, 34, 46 va b.].

[eiin eTMsIK JIa3pIMIBIP KU, KSUUPWIMHII TSAIOUPISPHH YbYPIIYIyby IT4 sicac
aMIUTAH OUPAIs HeKYHY WIS MIITHASHISIIARPUIAD: KapOOITUAPOICHIISAP T3PS IHISITHK
IIACWJIATBIH apPTHIMBI, CY I3psI SIH/SUTMK MIACUIIATHIH a3aJIMachl B Oy MIacHIIATIapbIH
JaBaM eTAMiM SUHISAPHH caifel. By Gaxeivpan A.M.MymaaniaoByH —amapisibbl
TAATATATIIAPBIH HATIBIAPH AMITATUIadiraplp. [L{aMiH Tsaruratiapiad aiibplH OIyp
ku, Tatapicran PecrnyOnukaceiHbiH HedTra3z HaTarjiapbiHia Jiaid CyJapbIHBIH TSbPUIN
CAISICUHIS y3YH WJUIAP BS YOX caiijia migiaTa KeYHMPUIMHII TSAOUPIISPUH YbYpPIyITyT
ssmcaibl 50 %-astH apThIT nernaup [85].

Bu va ya buna banzar vaziyyat diinyanin diger kapOomuaposeH #arariapbiHbIH
UILUITHMS TTPOCECUHIS T Tel s abiHMBIIbIp [69, 80 vo b.].

HNctncmap mpocecuHAs IMACHIAT TyWyJIapbIHBIH CyJaliMaia Mspy3 TaIMachl
MACSUISICM  IIsUISL  KeustH — scpuH  opTamapbiHga  M.Macker, K. A.Yapniii,
1.1 .ITonmu6apusoBa-Kounna B 6. SIOPKIMIM  amuMisip  TApAQUHIAH TAATUT
onyumyuinyp [24, 70]. lacunar ryiynapbelHbIH cynamMa csos0aspu msakui 2. 1-1aku
cxemas Bepwimp. ILsgMiH cXeMIsH SIOPIHIP KH, KapOOUTWAPOICH HaTarjapbIHBIH
UILISHMS IIPOCECHH/IA JIal CYJIaphIHBIH MUXTSIIA( CSIOSOISAp/AH MACKIIAT I'yHyIapbiHa
JaxXWi OJMachl BS OHJIAPBIH HOpPMaJl MCTHCMAp PEXMMHHH IO3MAachl MIIMKITHJIIIP.

MuBapur TEXHUKU-TEXHOJOXU TSAOUpISp IIsgiiaTa KEUUpMAKIS —TyWyJapblH
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WCTUCMApPBIH/IA apaHaH aHOMaJl BA3UUUATHN apaiaH rajablpbliMackl HeTrazusixapma
CaNSICUH/IS YaJIbIIIaH MITIXSICCUCIIIPUH MIIIIM BSI3U(SUIIpUHISAH 1iecad onyHyp. by
CallIIAKA TPOOJEMJISIpUH INSJUTMHA MoHorpaduiansiH V. bolmosings  0axbuibIp.
Alllapblla HCS KapOOUIMAPOIEHISIPIS Osipabsip Hep CATIIMHS YbIXapbUIaH Jiaid
cyiapbIHbIH yataglarin islonmosinin iqtisadi gostaricilarine vo stpad MIITsa HeraTus

TACUPUHHMH HATUBSUIIPUHS aua MAcsususip nazardon kegirilir.

3.2. Quyularnin sulasmasi naticasinda yaranan iqtisadi problemlar

Karbohidrogen yataglarinin islonmo prosesinds hasilat quyularinin mahsulunun
sulasma daracasindon asili olaraq ¢ixarilan moahsulun 1 vahidina diigon (1t nefto vo ya
1000 m® gaza) istehsal xorclarinin shomiyyotli dororcads artmas: miisahids olunur. Bu
iso istehsal olunan mohsulun hor bir vahidinin maya dayarinin yiiksalmosi ilo
naticalonir. Bunun asas sabobi , mahsulun ¢ixarilmasina sarf olunan enerjinin artmasi ilo
alagodardir.

Quyularin istismar prosesinda Mahsulun sulasmasinin enerji sarfina tasiri

Miiayyan olunmusdur ki, sulagsma soaraitinds istismar olunan quyulardan ¢ixarilan
mohsulun (1 t neftin va ya 1000 m> qazin) hor vahidina sarf olunan enerjinin miqdart
sulagma doracasindon asili olaraq yiiksalir.

Belo vaziyyat biitiin mexaniklosdirilmis istismar tisullarinda (ham gazlift, ham ds
dorinlik nasosu) miisahido olunur. Bu isa istehsal olunan mahsulun maya dayarins 6z
neqativ tosirini gostorir. Asagida ARDNS-nin “Bahar” doniz neft yataginda qazlift iisulu
ilo istismar olunan quyularin timsalinda bu massloys aydinliq gatirilir [28, 32].

1993-cii ildo “Bahar” yataginda foaliyyat gostoron qazlift quyularinin darinliyi
4500~ 4600 m, lay tozyiqinin anomalliq amsal1 0,4+0,6 olmus vo gazlift klapanlar1 ilo
tochiz edilmis birsirali qaldiricilar (diametri 114 x 73 mm) vasitasilo istismar
olunmusdur. Quyularin mohsulu miixtalif doracads sulagsmaya moruz qalmisdir.
Mohsulun sulagmasi ilo xiisusi qaz sorfi arasindaki olagoni aydinlasdirmaq {igiin onlar
iki asas qrupa boliinmiisdiir: I qrupa daxil olan 4 quyunun moahsulunun sulasmasi 89%,
Il grupa daxil olan 12 quyununki iso 43,6% olmusdur. Quyularin osas istismar

gostaricilarina aid malumatlar codval 3.1- da verilmisdir.
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Coadval 3.1.
Osas istismar gostaricilori I?liyularm qrupu - Sa}ﬁ 17
1.Hasilat, t/glin, 48,1 51,8
o ciimladan: neft 53 29,2
su 42,8 22,6
2. Sulasma doracasi, % 89 43,6
3. Qazin verilmo dorinliyi, m 3960 4041
4. Isci tozyiq, MPa 7,0 7,2
5. Quyuagzi tozyiq, MPa 2,2 2,3
6. Umumi qaz sorfi, m*/giin 111496 112613
7. Maye iizro xiisusi qaz sorfi, m°/ t 2318 2174
8. Neft lizro xiisusi qaz sarfi, m°/t 21037 3857

Cadval 3.1-doki molumatlar asasinda asagidakilart qeyd etmok miimkiindiir:

1. I vo I qrupa daxil edilmis qazlift quyular1 eyni soraitdo istismara maruz
qalmislar vo onlarin asas istismar gostaricilori bir-birine ¢ox yaxindir (glindalik timumi
hasilat, qazin verilmo dorinliyi, is¢i vo quyuagzi tozyiqlor, giindslik imumi qaz sorfi vo
s.), lakin onlarin asas forgi mahsulun sulasma doracasidir.

2. Sulagsma dorocosi 43,6 % toskil edon II qrupun quyularinda 1 ton neftin
cixarilmasina 3857 m® sixilmug qaz sarf edildiyi halda, sulasma doaracasi 89 % olan |
qrupun quyularinda bu parametr 21037 m® toskil edir, yoni 1l grupa nisbaten 5,45 dafo
yiiksokdir. Beloliklo , I qrupa daxil edilmis qgazlift quyularinin istismarinda enerji sof-
finin hodsiz doaracoads artmasi miisahids olunur.

Qazlift quyularinin istismar prosesindo mohsulun sulagmasinin enerji sarfina necs
tosir etdiyini aydinlasdirmaq tigtin masalanin halline asagidaki kimi baxmaq olar.

Forz etmok olar ki, “Bahar” yatagindaki I qrupa daxil edilmis gazlift quyularinda
lay sularini tocrid etmoklo, onlarin sulasma doracasini 43,6 %-o godor azaltmagq
miimkiin olmusdur (yani sulagsma doracesi II qrup quyularmin saviyyasine
catdirilmigdir). Bu halda homin quyularin bir giinliik istismarina sorf olunan sixilmig
qazin miqdar1 azalmig olacaq Vo onun gonast edilmis hocmini asagidaki kimi

hesablamagq olar:
AV= 4(111496- 5,3 - 3857)= 364216 m°.
Quyularin 1 il avval istismar miiddatinds ganast edilmis sixilmis qazin {imumi

hocmi isa;



104
V =365 - AU = 365- 364216=132,9 -10° m*-o borabor olar.

Nozors alsa ki, gostorilon ildo “Qum adasi” NQCI-do 1000 m® sixilmis gazin
maya doyori 26,8 ABS dollar1 olmusdur, bu halda qonaot edilmis sixilmis gazin
hesabina yaranan iqtisadi Somoronin miqdart:

E=132,9-10%-26,8 = 3,56 min. ABS dollar1 toskil edocokdir.

4 qazlift quyusunun istismar1t prosesindo bu godor boyiik iqtisadi samaranin
gotiiriilo bilmosi, “Bahar” yataginda foaliyyat gostoron quyularda lay sularmin tacrid
olunma masalasinin na gadar zoruri olmasina dalalat edir.

Qeyd etmok lazimdir ki, sulagsmis neft quyularinin dorinlik nasoslar1 vasitasilo
istismar prosesinds do kiilli miqdarinda olava enerji sarf olunur vo har bir neft yatagi
liclin onlarin migdarmi hesablamaq olar. Hom do unutmaqg olmaz ki, yaranan enerji

itkilorinin do qarsisini yalniz quyularda lay sularini tacrid etmoklo almaq miimkiindiir.

3.3. Karbohidrogenlarla barabar ¢ixarilmis lay sularinin atraf miihito
negativ tasirindan yaranan sosial problemlar

KapOomuaposeH #ararmapblHBIH HIUITHMSASI MPOCECHH[S YbIXaPBUIMBIII JIai
CyJapbIHBIH sATpad MIIIITIH €KOJo3Wachina HEraTUB TACUPU MACSUISUIAPU AOIIEpOoH
HapbIMaIaCbIHBIH TUMCAJIBIHAA JAPUHASH BS WIAPTAPSAQPIM TSATUT equamMuuanp [2].

Bu qiymatli todgigat oSorinin mipuudusapi srocTapup Ku, A3ssipOaitbanaa
He(TUH IacUIaThIHA YOX TSJIMM 3aMaHjap/JaH OaluiaHca 1a, OHyH CsiHaile MuriiacblHaa
ybixapbiiMackiHa XbIX scpuH opTanapeiHiaH OanuIaHBUIMBILIABLIP. By M10Bp sip3uHas
Azsipbaitban  PecryOnmuKachIHBIH sIpasucUHAS 33 MUHISH, O BUMISASH AOIIEpoH
HapbiManacbiHAa 27 MUHASH apThil quyu ra3puiMblii, 22 HedT-ra3 haragl MISHNsH
edilorok wnuistaMsiis a0 onmyamymdur. [smin Hararnapaan Oup sicp WapbIMAaH 40X
Miaatas 841 mutH. ToHAaH apThir HedT, 63,9 MJIpJ:[.M3 ra3 macwi eIuiMuil Bg 2,9
MIPA.M -ISH 90X Jaif Cynapbl YbIXapbUIMBIIIIBID. Bu cymap 6up raiima omapar,
KaHaJulap BSl apxJiap BaCUTSCHIISA Xs3sp ASHU3WHS aXbLABUIMBIIIIBIP BS LIaJI-LIIa3bIpia
7la axbIIbIIMAra JaBam eTIUPUITUp.

Ieitn eTMsik na3pIMIBIp KW, apxJjapia axblapUiaH lay cymapbl Bs csiHaiie

TYJJIAHTBUIAPHI WISl YUPKJISHMUIN Oamra cyjap Toprmaba Iomapar AOIiepoH
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HappIMaJachblHAa MIOBBYJl OJIaH WUMSUIA TPYHT CYJIApbIHBI Ja YUPKISHIUPMUIL BS
Hapapchl3 Imanga CamMBIILABIP. Msmymayp ku, AOIIEpoH HapbiManachlHIa TPYHT
CyJlapbl KEUMHIIJIA SIIAJTUHUH WUIMSK Uglin B cyBapmaaa ucTudans eTAuu ieraHs
TSAOWU Cy MSTHOSIIM OJIMYTIITYP.

OIOCTAPWIISIHIIAPIS ~ sarsigap oJjapar TCpPYHT CyJapblHbIH MHHEpauIalmMa
JSPSBSICHHUH apTMachl B KUMUSBU TSPKUOMHUH AsiiiuimMsicu Oamn BepMuaup. Llsm
N WapeiMazaza TPYHT CyJapblHbIH CABUUMACH [ Tajxapar SHOJIMSUSIISp, SIOJUISpP B
YOXJIy Cy TyTapjapbl SIMSJISL ISTUPMUILIUD KU, OYHJIAPBIH Ja HUCOSTSIH UPUIISIPUHHUH
caiibl 80-s1 yaThlp. KHUMK FOITULIIL SOJIMSYSIISIPUH SAKCAPU Wald ailmapblHAa TYPYHyp B
oHJyiapbiH Hepunasa ay3 optukisipu (Ha'bim, babn, Ba Oamra my3nap) ssMsis d4p Ku,
Oy Ja TPYHT CyJIapbIHJaKbl MUHEpaJUIAIIMaHbl Jama fa apTeipelp. Hduasp TapsbasH
AMSUISL  DSUIMUIN  1y3  IOPTHKISPY  KIUISIKIW  DIHJSPAS  1aBaidia SOBPYJIyp Vo
HappIMaJlaHbIH Oalira camsuispuHs [ Haiibiiapar stpad MuuiTi yupkiasaaupup. y3
TO3JIaphl, XIICYCSIH I TSJISBU BSl TSUISIBU-TOpIIAr METAJLIAp, XJIOPUAJISIP, abblp METAILIAP,
PaIMOaKTUB €JIEMEHTIISIP B C. MHCAHJAPBIH CabJaMIIblbblHA, OUTKWISIPS, OHJIAPBIH
MSAIICYJIIApIbibbiHA MsiHOU Tacup 3toctapup. Unasu-uns Oy mMajasuisip, XICYCSH i,
paIuoaKkTUB EJIEMEHTJISIp apTapar, MIiaJaHMaHblH (OHYHY HUKCAIaup, Oy naa
WHCAHJIAPbIH IISHaThIHA 103 MSH(DY TICUPUHU SIOCTSIPUP.

Jly3ayJyriiapbl apTMbIII TPYHT CYJIAPBIHBIH CSIBUMMSCH rainxapar ababjiapblH,
OUTKWISPUH, KOJIJIAPBIH, OTJIApbIH KIOKJISIPUHU TYpyayp. bensnukis, HedTubixapma Bs
Oamira csiHaile OOMEKTISpUHUH (sanuitiisaiTn AOmepoH HWapbIMaJachIHBIH TAOUSTUHS
MSH(H TICUP SIOCTIPAPSAK OHY Hapapchl3 ajia cajsbIp.

Ieiig eTMSK Na3bIMABIP KU, Xs35p ISHU3U HISIMMUIIS F03 THUMSTIHA Bsl 001 OasbIr
HIOBJISIPYU WJISL MSIIITYP OAMYII (ThI3bUT OaJIbIT, HAPS BUHCISPH, XAIISAM, 3UHAM, YSKH,
qanar B C.), Xsa3sp atpadbinaa Hamanian (0 sbUMISASH A5, AOepoH HapbiMagachiHIA)
AMATUHA 00 BS yby3 Oalbll MSIICYUIAphl WIS TSAMUH ETMHUIINAUAP. XX SCPUH
opTanapblHa KuMU AOIIEepoH HapbhIMaJachiHBIH sATpadbiHAa OIOWIK OadbIrYbLIBIT
Tacsappudariapbl GIUTUHNAT IOCTIPMUILINADP, JIAKWH al-11a3bIp/ia OHJIapbIH W31 1
raMaMbInbIp. Slcac ca040 ucs, Xa3spuH CynapbiHAa OanbITIapbIH HOX ASPSIBICUHS

radp asaaMachlaplp. by Heratus BS3UUNWATHH MapanMachlHAA IUdSP aMUJLIAPIIA
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Osipalsip, CrO3CI3 KU, KapOOIUAPOISHIAPIIA OUPIHUKAS YbIXapblIaH JIail CyJapbIHbIH BS
VRSP HEPT CAHAMECH TYJUIAHTBUIAPBIHBIH JSHU3S aXbIABLIMACH JIa «alapblbbDy POJI
OMHAMBIIIIBIP.

Hedrra3z fiaTarnapbiHbIH WIUISHMSCH MPOCECUHS YbIXapbUIaH JIail CyJlapbIHbIH,
eNsibsl 19 HePT emalibl MPOCECUHs HapaHaH TYJUIAHTHI MSUICYJUIAPBIHBIH KUMUSIBU
TAPKUOJSPUHUH FOUPSHWIMSICH HSITUBSICHUHIAS MUSHISH OXYHMYUIAYp KH, OHJIapbIH
TAPKUOUHISA XaJT TACIPPIIdATHI IUIH JIa3bIM OJIAH KUMUSBA MAJISUISIP BS €IEMEHTIISAP
BapabIp (1w 1.3).

Azsipbaitbanakbl KapOOIIMIPOIEH HaTarjapblHBIH Jail CyJapblHAaH Ty3JlapbiH
BSI IUASIp TUUMATIA MAaKpO- BSI MUKPOKOMIIOHEHTJISIPUH QJIbIHMACBIHBIH MIIMKITHJILIMIL
miarga  MsulymMaTiapa SIOpKAIMIM  HEeDTYM  IE0JIOT B HIMAPOIEOJIOTIApbIH
MSATAJSUSIPUH]IA B MOHOTpaduiiasiapeiHia 3eHui iiep Bepunmuiaup (Mansimek B.T.,
Memauiies 1.®., Memyauites LI.111., Illabbiiie @ .M., [Ignamm I11.M. Bs1 6.) [2, 3, 6, 9
Vo S.].

MsutyMayp Ku, 3aMaH KeUIUKIs HedT-ra3 WartarjapblHbIH UIJISTHMS TIPOCECUHIS
SIHSUIMK YbIXapbUlaH HEPTHUH MUTAAPHI a3aliblp, JIall CYHYHYH MHUTJAPhl UCS YOXAJbIP.
By ucs atarnapblH UIUISTHMSCUHUH TEXHUKU-UTTUCAAUN SIOCTAPUBUIISIPUHS 103 MsHDU
TACUPUHHU d3tocTsapup. KapOomuaposeH HaTarjgapelHbIH Jai  cynapbiaaaki  Ts0uu
pecypciapbiH (KUMIMSIBU MaJUSUISIPUH) alllKap €auiand HUCTH(aIsis BEpUIMSCU BS
onlarin dayarinin scac MsuICYyJNJaH ajdblHAH JsUMPS sUlaBs OJyHMachl, Yataglarin
UIIISTHMSISIHUH TEXHUKH-UTTUCAAN DIOCTIPUBHISAPUHUH HIKCSUIMSACHHIA MIIIIIM POJI
oifHalia OuJIsIp.

AGmepoH kapOOUIMAPOIEH HaTariapblHbIH JIail CyJapblHbIH TSAPKUOUHAS OJIaH
MaKkro- BsI MUKPOCIIEMEHTIISIPUH aiphIIMachl B UCTUDAISisT BEPUIMSICH ITUIH CsTHale
BAIATASIH WHKUIIA) EeTMUII FOJAKULIpAs MuBadUr TEXHHKAa B TEXHOJOAUHaIap
HapaJpUIMBIIIIBIP (MUCAT IYITH, YarloH TeXHOJIo0sunanapsl). JIakvuH, misaMiH aBalaHIIbIT
BS TEXHOJIOOWHAIAphIH AOIIEpOH HapbhIMagachl MISPAUTHHAS TITOUT EIUIMICUHU
WHJUKU TIOBpAS OUpChIpa YSTHHIUKISIp MSUUTYJAIIBIPIP KU, OHJIapa Ja, sSCacsH,

alllabblJIAKbLIAP AW OJJYHMAJIbLJIbIP:
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— MOXTSUTM( IMOPHU30HTIIApA MIXCYC JIal CyJIApBIHBI WbIbMar, HAMJIS Ia3bipJiaMar
BsI HATJI €TMSIK ITYIH aipbIba CUCTEMIISP Hapa bLUIMaJIBIIBIP;

— MIA3bIPIAHMBINI JIalk CYJNapbIHBI €Mal €TMSIK BsI OHJIAPBIH TAPKUOWHIISKH
KOMIIOHEHTJISIpH ~ alplpMar  M4YIH  MIOBa@Ur  TEXHOJOXKH  aBaJaHJIBITIIAP
T'YpaIIABIPBIIMAIIEI BSI HCTHCMapa BEPUIIMSUTUAIID;

— Oazap wurrtucanuyyatl IMISpauTHHAS HUCTEmIcan OJUNMYII MHUHEpal BS I3BI]
Ty3JIapBIH, b IS AUISIP KUMASBUA MaUSUIIPUH pPealiu3sl SIUIMSCH ITIIH MIBadUT
JAWHIISIISAD BSI albIbbLIap OJIMAJIBIIBIP.

OUKpUMU3HsI, THAUKA TIOBPIs AOIIEpoHIaKsl KapOOITUMAPOICH HaTarjapbiHa
He(THs Ospalsp YbIXapbUlaH JIald CyJapbIHBIH HapbIMaJadakbl €KOJIOKH MITIIIITITH
NUCIAIIMACing taSirinin rapiibIChIHbBl anMariia Osipalsp, HaTariaapblH HIUISTHMSICHUHUH
TEXHUKU-UTTCAJH SIOCTIPUBWISPUHUH THUCSAIMIMSACHHAH JII  TapIIbICBIHBI  ajMar
UMKaHbI MIOBBUUP. LL[sIMiH HIMKaHBIH MAIIUANATI OHIAIBIP KU, IIIACKIIAT TYHYJIapbIHIa
Jail  CyJapbIHBI CENEKTUB TSBPUA CTMSKIS OHJIAPBIH KapOOUTUAPOICHISP 3PS
MOTCHCHANT MACKIaT WMKAHJAPBIHIAH Jalla CSIMSAPSUIM HCTH(AIAS OJyHMAChl TSIMUH
edilsin. ByHnyH mumH Tans6 oJyHaH Yegano mispT, MIUBaQUT  €IMHU-TEXHUKHU
TAIOUPIIAPUH IIA3BIPIIAHMACHl BSl IIAHaTa KEYUPWIMSICH CAISICUHASKA WIUISPUH
CSIBUHIsICHHUN J1a3bIMbI daracsitst ranasipeuiMacelasip. Monografiyanin 5-ci bolmasinda

bu sahada istifads olunan miixtalif nov texnologiyalardan va tisullardan bahs olunur.

V. BOLMS
KAPBOIIUJIPODEH MATATJIAPBIHBIH LAY CYJIAPBIHBIH
TAPKUBUHIAKU MAKPO- BA MUKPOKOMIIOHEHTJIAPUH
ITOTEHCHAJIBI
Aparilmis genis miqgyash todgigat islori naticasinds miioyyon olunmusdur ki,
diinyada movcud olan biitiin karbohidrogen yataglarinin lay sularinin toarkibi ¢oxlu
miqdarda qiymatli makro-va mikro elementlorlo zongindir vo bunlardan samarali
istifado etmoklo yataglarin islonmasinin texniki-igtisadi gostaricilorini shamiyyatli
doaracado yiiksaltmok olar [9, 19, 22, 34, 37, 39 va s.].
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Asagida Abseron yarimadasindaki karbohidrogen yataglarinin timsalinda bu

sahads aparilmis elmi-tadgiqat islori hagginda malumatlar verilir.

4.1. AGIepoH iHapbIMaIacbIHAAKBI He(PTra3 aTarJaapbliHbIH CYJIAPbIHIAKBI
THIMATIN MAKPO- BI MUKPOKOMIIOHEHTJIAPMH MUTAAPBI

AnapbUIMBIII TAATUTATIAp HATUBSACUHAS MUSHWAH OJyHMYLIAyp KW, AOLIEepoH
HaTabbIHAAKBl He(PTra3 HaTaraapbIHBIH CAMT CyJapbl CsHaie sSsaMUnnaTIn duzmap Bs
MUKPOKOMITOHEHTIIAPISA 3sTHAIUHIUD (bsiaBsia 4.1) [2].

AOG1epoH HapeiManackiHBIH He(T-Ta3 HaTarfJapblHBIH alpbl-alipbl IIOPU30HT BS
OOMEKTASAPUHAH UITTHMSHUH SBBSUTUHASH 01.01.2004-b11 vitst raasip B 2003 -b11 wiiis
YbIXAPBUIMBIII CSIMT CYJIApbIHBIH BSl LISIMIH CyJapblH TAPKUOMHISIKH MaKpo- BS MHUKpO-
KOMIIOHEHTJISIPUH MMIJApbl MIAITBIHAA MsulyMaTiap bAABsUT 4.2-1 BEpUIMHULIIMD.
CaaBanasaH DJOpHHLP KW, UNOUBSIHMAHUH SBBUMHASH 01.01.2004-p11 wias KuMu

AOmepoH #apsiManacel yataqglarindan Hedtis Ospadsp ubixapbuian 2.17 mld. ton naii
+
cymapsiabH TapkuouHgs: Ha'™+K 57,6, ba’ 4,2, Mv** 1,9, B 103,1, CO,*0,21,

L]_[’I)Og-+1303-2—4,6, PBHOO+1b407 0,93 mun.T, XK Bs bp™ iSo yiibyH omapar, 50,2 Bs
266,2 MUH TOH THUUMSTIA KOMIIOHEHTJIAp [ 4YbIXapepuiapar stpad wmiiits
aTpuIMbIILIAp. benst ku, Hamuabz 2003-b11 WIAS aTBUIMBIII HISIMIH THAMSATIA KUMUSIBU
MaISUIIpMH MUTAaphl MHH TOHJIA allabbliakel KuMu onmyniayp: Ha'+K'348.6, ba®*
25,7, M>*"_38,1, bir—583,9, CO,*-51,1, I[bO;+b05> 24,3 1[5,0,-5,1 mun.T, XK
Bsl bp ucs ylibyH onapar, 288 B 1538 T.

2003-cii ildo Abseron yarmadasindaki neftqaz yataglarinin islonmasinin asas
gostiricilori vo ¢ixarilmis lay sularinin torkibinds olan va otraf miihito atilmis duzlarin
vo qgiymotli kimyavi kompanentlorin miqdari hagginda molumatlar cadval 4.3-do
verilmisdir.

Coadval 4.3-doki molumatlar asasinda asagidakoslara geyd etmok mimkindiir:

1. Abseron yarmadasindaki neftqaz yataglarindan comi 679.67 min ton neft vo
13095 min ton lay sular1 ¢ixarilmisdir. Bu halda mahsulun sulasmas: 95 % toskil

etmisdir.
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2. Neftlo barabar ¢ixarilmis lay sularinin tarkibindaki duzlarin imumi migdar: 925
min ton toskil etmis, yani har 1 ton neftlo borabar 1.36 ton miixtalif torkibli duzlar
cixarilaraq otraf miihito atilmisdr.
3. Igtisadi vo ekoloji baximdan Abseron yarmadasindaki neftqaz yataglarinin
islonmosi prosesinds yaranmis hal-hazirki vaziyyst ¢ox ciddi problemlor yaradir vo

onlar 6z hallini g6zlomakdadir.

4.2. AO1iepoH iapbpIMaJachbIHAAKbI He(PT-ra3 HaTarJIapbIHbIH lay cyJIapbIHbIH
TAPKUOMHISIKU Ay3JaAPbIH B MUKPOKOMIIOHEHT/ISIPUH ASWSAPU

bansan 4.3-agku MsuTymMaTIapbiHAAH alabiH oiyp Ku, 2003-p1 miias AOuepoH
HapbpIMaJlachiHAAKbl HE(PT-Ta3 MaTarjJapblHBIH HIUISTHMSCH TPOCECUHAS IacuiiaT
ryiynapeigaan 679,67 min t "Hedtas Osapabsp 13,1 muH. T lay cynapsl na macui
OJIYHMYIII BSI IISIMIH CYJIAPBIH TAPKUOUHASKA 925 MUH TOH MUXTanu@ Tsapkuonu duzlar
BS JIUDSIP KUMUSIBU MAASUIAP sATpad MIMIITO TY/UIAHBUIMBIII BSI OHYH YUPKISTHMSICUHS
CsI050 OMMYIITYp. AMApbUIMBIII TAATHTATIAP SIOCTAPHP KU, IISAMIH Jail CyJapbIHBIH
TAPKUOUHJISKN Ty3/1ap BS KUMHSBU MaIJsUIAp 40X OOMIK ASMsAps MaTUKIUPIAp Bs
OHJIAP XaJT TACAPPI(ATHIHBIH MIXTSUTH( CAISUSIPUHIS XaMMal KUMH UCTH(aS OJTyHa
Bl fia OeitHsuixanr O6a3apiapaa satila biloarlar.

ApamgpipManiap anapbUIapksH - J1ail  CyJapblHBIH TIPKUOWHASKYA KUMUSBU
MaISUIIPHH JISHSPUHA MITaAHMCSIN MSKAIAS askara deixapmar IUI(H IISPTH Iy
BaIMUIUHASH (§.p.V.) ucTUdaas ONyHMYIIAyp B Oy wmsrcsmis | T HedTuH Asisipu
2003-p11 wauH THAMATIOIS 245 ABII monmaper sroTnpuaMuomanp, Wsan 1 T HepTHH

nsisipu 245 s.p.v.-ys 0spadsip ra0yi oaTyHMYIIAYP.
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bansan 4.1

AOmepoH HapbIMagachIHBIH HE(PT-Ta3-KOHACH AT HaTarIapblHbIH alipbl-aliphl MIOPU30HT B OOHEKTIIIPUH/ISH aJIbIHMBIII JIai CyaapbIHIN

torkibindaki kimyoavi elementlorin migdari, mr/n

Cy mracujiatbl, MUH T

NnunssHMAHUH Cyityn + )
I_Hogfl 3OHT, SIBBSUIMHISTH 2003- MUWHEpAJI- Ha'+K* | ba®" | Mo®" | B CO42' Uﬁ)@f +II)EI)](S) g - X bp
OPHCKT 01.01.2004-b1x PUII | jamvacst, T/ i
WIS TSP
1 2 3 4 5 6 7 8 9 10 11 12 13
banaxanp-CaOyHuy-Pamana yatagi izro
I'ian 1914 0,9 52,6 20378 | 103 56 | 29260 3 9981 74 21,4 | 54,4
Cypaxansl JIJ] 18999 55 122,7 41141 | 4269 | 1711 | 74815 | 18 462 214 23,1 | 2279
Calynuy JIJ{ 198374 1337 96,5 32190 | 2823|1269 | 57567 | 24,4 1200 313 24,4 | 156,4
bamaxansr JI/] 233564 1823 60,5 22131 | 439 | 463 | 34224 | 3,8 2989 521 225 | 73
I'HDJIT 1646 1 50 19549 82 51 |28434 | 60 2898 269 18,1 | 93,6
I 25198 206 38,2 14642 | 108 | 122 | 19281 | 123 5547 437 21,2 | 43,3
TAJI 13389 46 32,3 12357 | 77,5 | 121 | 15950 | 349 5036 663 17,1 | 48,9
bubumeiibsar yatag: tizro
Cypaxansr JIJ| 15381 112 101 31177 | 3604 | 2593 | 61665 | 9,5 585 307 30 |193/4
Calynuy JIJI 42432 122 114 35635 | 5805 | 2229 | 68040 | 103 488 198 25,3 |199,3
bamaxansr JI/] 66547 681 113 36788 | 3448 | 1797 | 68449 | 95,2 467 247 23,4 | 158,7
TAJI 24109 37 13,6 5433 56 5 5055 14 5545 886 254 | 21,8
bunsaraau yatag: uzro
I 37266 531 44,3 16844 | 75,5 | 180 | 22510 | 307 3255 608 241 | 514
TAJIL 49756 260 28,4 9336 153 | 268 | 12343 | 40 4669 1201 23,7 | 88,7
Juatom JIJT 1499 57 24,1 8214 286 | 305 | 12711 - 2149 329 28,9 | 98,8
Cypaxansl yatag tizro
Cypaxansl JIJ] 30894 238 134 44670 | 4835|2480 | 84313 | 17,6 493 146 27,8 | 285,5
Cabynuy JIJI 256995 1588 114 37413 | 3719 | 1843 | 69410 | 18 823 343 25,7 1 191,0
Bbanaxansr JI/] 577849 2278 87 30357 | 1948 | 749 | 50827 | 38,4 2338 578 25,6 | 132,6
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Cadval 4.1-in davam

1 2 3 4 5 6 7 8 9 10 11 12 13
T'TDJI 14867 18 49,4 18314 | 72 60 | 25766 | 199 3791 812 172 32
I 6346 25 25,7 9058 | 25,3 | 17,7 | 10566 | 87 5067 787 13,7 | 30,7
TI'AJIJ 44765 125 20,6 6958 78 54 | 7872 | 586 4085 747 11,1 30,5
IaJI/{ 520 18 17,0 5221 ol 63 | 4871 | 3061 876 2331 16 S)
lapauyxyp yatagi iizro
Cabynuy JIJ 71504 76 65,4 24306 | 643 | 367 | 38698 | 17 1540 111 207 | 87
banaxans! JIJ{ 11986,7 342 62,7 23333 | 608 | 206 | 36789 | 26 1365 103 201 | 914
I 4067 41 18,8 6527 16 8 7930 4 3454 275 156 | 12
TAJIJ 21525 22 14,7 4911 23 5 5187 | 319 3499 125 199 71,0
JlrokOaran-Ilyra-I'ymxana yatagi izro
bIbIbI 4018 10,4 57,8 20173 | 691 | 973 | 34140 | 41 1625 117 17,1 | 855
bIB 16780 41 81,2 27843 | 1937 | 1016 | 47450 | 1612 | 1057 185 18,8 | 107
BbI 54242 438 42,2 15393 | 369 | 178 | 23360 S) 2450 258 14,0 | 454
BbIbI 40821 237 31,7 11413 | 42 | 204 | 15324 | 3 4055 652 210 | 22,6
1Ia6anab-111y6ans-Macaman aspsicu-ATsamar yatagi izro
bIB 100,8 3,0 34,4 12262 | 363 | 277 | 18950 | 57 2161 194 10,4 | 30,7
BbIbI 567 60,7 38,7 13861 | 593 | 210 | 21141 | 75 2572 125 12,6 | 56
I"apanasb yatag: tizro
Bx 395 8 10,8 | 3749 | 40 | 19 | 4527 | 39 | 2076 | 112 [112]| 24
by3oBHa-Mamrasa yatag: izra
MI nicr nnro0s 2994 10,4 113,9 38382 | 3734 | 1276 | 69826 | 101 231 118 2541 196,9
T'TDJIL 4432 35,6 21,2 8211 29 19 |10731| 38 2455 113 20,1 | 28
g 16582 63,1 18,8 6458 38 35 | 7045 | 270 4590 266 18,8 | 41,1
TAJIJ 9382 17,4 15,3 5348 36 25 | 4648 | 296 5002 397 159 | 184
INana+Kromnus [Nana yatag: uzro
Cypaxans! JIJ] 16222 101 141 45550 | 6029 | 2234 | 87372 | 202 165 72 29,9 | 289
Calynuy JIJ{ 78358 237 112 37993 | 4149 | 1162 | 69058 | 154 176 101 27 | 198,5
banaxans! JIJ{ 47864 4,8 93 32933 | 2521 | 598 | 56775 | 28,5 202 148 20,7 | 140,5
'O+ JIA 46652 215,4 61,1 23066 | 448 | 92 | 35788 | 36 1210 209 209 | 62
JIJ 30004 43,6 25,2 8971 77 48 | 11489 | 232 3239 248 18,7 | 78
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TAJIJL \ 27889 \ 70,4 \ 19,5 | 6394 | 44 | 41 | 5811 | 267 | 6205 | 315 [14,8] 665 |
‘banssan 4.2
AOmIepoH HapbIMalacbIHBIH HEPT-Ta3-KOHACHCAT HaTarjJapblHbIH apbI-alpbl IOPU3OHT B OOHUEKTISAPUHISH
QJIBIHMBIII JIAll CyJIapbIH/ia MaKpOKOMIIOHEHTIISIPUH, HOIyH B OPOMYH MUTIaphbI
KOMHOHCHTJ’IHpI/IH MU' Aapbl, TOH
Nuuisamsaud aesumvaagd 01.01.2004-b11 wiis raasap
Cy mracujiatbl, MUH T
2003-p11 wiias
OPHU30HT
H,_logﬁeKT Nnuiaamsan . PLOO"
1 2003- Ha'+K* ba®* Mp?* bir COs* HlBOz++ +1b4O7 X bp
SIBBSUTAHISH BIT BO .
01.01.2004- WIS
I WIS TALSP
1 2 3 4 5 6 7 8 9 10 11 12
banaxansl-CaOyHuy-Pamana yatagi izro
r, 1914 09 39003,5 197,1 107,2 56003,6 5,74 191036 | 1416 | 40,96 | 1041
an ’ 18,3 0,093 0,05 26,3 0,0027 8,98 0,067 | 0,019 | 0,049
CypaxaHbl 18999 e 781638 81107 32507 1421410 342 87775 | 40658 | 4389 | 4329,9
T 2262,3 2348 94,1 41148 0,99 25,4 11,8 1,3 12,5
CabyHuy 198374 1337 | 0385659 | 560009 | 251737 [ 11419796 4840,3 238049 | 62091 | 4840,3 | 30431
T 43038 3774,4 1696,7 76967,1 32,6 16044 418,5 32,6 209,1
BajaxaHsl 233564 1gp3 | 5169005 | 102535 | 108140 7993494 887,5 698123 | 121687 | 52552 | 17050
T 403448 800,3 844 62390,4 6,93 5449 949,8 41,0 133,1
321777 135 84 46802,4 98,8 4770,1 4428 29,8 154,1
TR 1646 1 0,02 i : 0,028 i 0,003 : i :
368949 2721,4 3074,2 485843 3099,4 139773 | 110115 | 534,2 1091
e 25198 206 30163 2225 2513 3972 253 11427 | 900 | 437 | 892
165448 1037,6 1620 213555 4673 67427 8877 229 655
FAJIL 13389 46 62.4 3.57 5,57 7337 1605 2317 305 | 079 | 225
bamu 493084 3469 | 12941879 | 747742,1 | 397269,4 | 21636903 | 13946,7 | 1176023, | 208316, | 11368, | 53815,1
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2 7 1
88772.6 | 48351 | 26656 | 1482043 | 8187 | 84622 | 15007 | 801 | 3659
BGnmeHGAT yatag izra Cadval 4.2-in davam
Cypmxann | 15361 11, | 4795334 | 554331 | 39883 | 0484694 | 1461 8998 4722 | 4614 | 2975
! A 5 4 5 6 7 8 9 10 11 12
i 3492 4037 2904 6906.5 11 655 344 | 336 | 2166
Cabyndy 12432 , | 1512064 | 246317,8 | 94581 | 2887073 | 43705 | 207068 | 840L5 | 10735 | 84587
B 257285 | 41912 | 16093 49125 744 3523 143 | 1827 | 1439
Banaxams | oo cgL | 2448131 | 200454 | 119585 | 45550756 | 63353 | 310775 | 164371 | 15572 | 10561
I 25052 | 23481 | 12238 | 466138 648 3180 | 1682 | 1594 | 1081
1309842 | 13501 | 1206 121871 3375 | 1336844 | 213606 | 6124 | 2256
FAJI 24109 37 201 2.07 0.19 187.0 0,52 205.2 328 | 094 | 081
L 148450 155, | 3209855 | 532555 | 254170 | 8512489 | 111804 | 194467 | 50921 | 37045 | 222203
54473 6945 2833 102832 140.8 9410 379 | 3851 | 2745
bunsaraau yatag: uzra
6277085 | 28136 | 6708 | 8388577 | 114407 | 1213008 | 22657.7 | 8981 | 19155
e 37266 531 o447 0.1 956 11952.8 163 17284 | 323 128 | 273
464522 | 76127 | 133346 | 6141383 | 19902 | 232311 | 59757 | 11792 | 1428
TAJIZL 49756 260 2427 4 398 6.7 3209 2 104 1214 | 3123 | 616 75
Tlnaton 1499 o, | 123128 | 4287 4572 19053 8 _ 32214 | 4932 | 433 | 1481
T 468.2 16 3 174 7245 1225 188 | 165 5.6
L I osg | 1104543 | 10855 | 20500 | 1472050 | 13431 | 356833 | 82908 | 2120,6 | 349156
118398 96.2 182.7 15886 5 1734 3065 | 6541 | 206 | 404
Cypaxa#nsl yatagi izro
Cypaxamnt | gooo rug | 1380035 | 1493725 | 766121 | 2604766 | 5437 | 152307 | 45105 | 859 | 8820
T 106315 | 11507 | 5902 200665 42 1173 348 6.6 68
Cabym1y | epags \cas | 9614954 | 055764 | 473047 | 17838022 | 46259 | 211507 | 88149,3 | 66048 | 49086
By 504118 | 5906 20267 110223 286 1307 | 5447 | 4085 | 3033
Banaxams | oo rp7g | 17541762 | 1125650 | 432809 | 29370331 | 221894 | 1351011 | 333997 | 14793 | 76623
By 691532 | 44376 | 17062 115784 875 5326 | 13167 | 583 | 302
TR 14867 18 | 2722742 | 10704 892 3830631 | 29585 | 563608 | 12072 | 2557 | 4757
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12929 7 13 11 463.8 36 68.2 147 03 0.6
57482 160 6 1223 670518 5521 | 321552 | 49943 | 85 105
A 6346 25 226.5 0.63 0.44 2642 22 1267 197 | 034 | 077
311475 | 34917 | 24173 350300 | 26232,3 | 182865 | 334395 h 552.91.|.1365,3
TAJA 44765 125 869 8 9.75 6.75 984 733 5106 934 | 139 3.8
1 2 3 4 5 6 7 8 9 10 11 12
2715 26,5 2.8 2533 15017 | 4555 | 12121 | 832 26
TaJll 520 18 04 0,02 113 87.7 55.1 158 42 0,29 01
478374 | 22658, | 136567,
L 0322365 4poo | 29180697 | 2235536 | 9865175 | 50618156 | 1003267 | 1849585 : i ;
15331655 | 11507 | 315728 | 2478732 | 5119 | 74716 | 2066 | 108 | 6786
I"apauyxyp yatagi uzro
Cabymiy 1508 o | 1737976 | 45977 | 26242 | 5281986 | 12156 | 1101162 | 7937 | 1480.1 | 6221
i 1003 49 28 2041 13 117.0 8.4 157 | 661
Banaxans: 11087 iy | 279693 7288 24693 | 4400897 | 3117 | 163623 | 12347 | 241 | 10956
B 7930 208 705 12479.2 8.9 466.8 352 | 688 | 313
26545 3 65.1 325 322513 163 140474 | 11184 | 635 | 488
T 4067 4l 2676 0.66 0.33 3251 0.16 1416 | 1127 | 064 05
1057093 495 1076 | 1116502 | 68665 | 75316 | 26906 | 4284 | 15283
FAJI 21525 22 108.0 0,51 011 1141 70 770 275 | 044 | 156
N 109083 Jo1 | 2149924 | 538251 | 288514 | 5866877 | 84101 | 215842 | 129807 | 2213 | 88937
AMHU 8456 258 2 99.0 15859 4 17.4 802.4 57.6 953 40
JlrokOartan-Ilyra-I'yimixana yatag: tizro
81055 27764 | 39005 | 1371745 | 1647 | 65293 | 4701 | 687 | 3435
bIbIbI 4013 104 2098 72 101 3551 0.43 16.9 122 | 018 | 0,89
- 15780 ;. | 4672055 | 32503 | 170484 | 796211 | 270494 | 177365 | 31043 | 3155 | 17955
1141 7 794 417 1045 6 66.1 433 76 0.77 44
834947 | 200153 | 9655 1267093 2712 | 132893 | 139944 | 7504 | 24626
Bbl 54242 438 6742.1 1616 78 102317 22 10731 | 1130 | 641 20.0
465300 | 17145 | 83275 625541 1225 | 1655292 | 266153 | 857.2 | 9226
Bblbl 40821 237 2705 100 48.4 3631.8 071 961 1545 | 50 5.4
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. 115861 2op4 | 18490975 | 570002 | 380404 | 28260195 | 276078 | 322688 | 441841 | 2000,8 | 5524.2
AMH ’ 10798,6 2582 1782 161642 69,4 20943 2763 | 12,05 | 30,69
1la6annap-111y6ansl-Macaman nsapscu-Atsiman yatag: izro
1236 36,6 27.9 1910,2 5,75 217.8 195 11 31
bIB 100.8 3.0 36.8 11 0.8 56.9 0.2 6.5 0.6 003 | 009
7859 336 119 11987 425 1424 08 1 b o2l | 318
BBIbI 567 60,7 841 36 1217 1283 4,5 152 u\—7u:tv ot -r.LO:J7|6ua a1113,4
1 2 3 4 5 6 7 8 9 10 11 12
9095 372.6 146.9 13897.2 4825 16418 90,3 8.2 34.9
bimu 667.8 63.7 887.8 371 135 1339.9 4.7 1585 8.2 0,79 3,49
I'apanasb yatagi 4zro
B 205 o 1481 15,8 75 1588 15,4 820 442 4.4 95
X 29.9 0.3 0.2 36.2 0.3 16.6 0.9 0,09 0.2
by3oBHa-Mamrasa yatag: uizra
M et 2994 104 114916 11179 3820 209059 302 692 353 76 589
1Ir00st ' 399 388 13 726 11 24 12 0.3 21
36391 128 84 47559 168 10880 501 89.1 124
TIA 4432 35,6 202 1.0 0.7 382 14 87.4 4.0 0.7 1.0
107086 630 580 116820 4477 76111 4411 312 682
T 16582 63.1 408 2.4 22 444 17 289 16.8 12 26
50175 338 235 43607 2777 46928 3724 149 173
TAJI 9382 17.4 03 0.6 0.4 80.9 5.2 87 6.9 0.3 0.3
308568 12905 4719 417045 7724 134611 8989 | 6261 | 1568
bavn 33390 1265 501 4238 16.3 1632.9 247 4658 28.9 25 6.0
I"ana-Kronus [Nana yatag: uzro
Cypaxambl 16229 101 738912 97802 36240 1417429 3277 2676 1167 485 4688
JIT 4600 609 226 8825 20 16,7 73 3.0 29.2
Cabymay Jg358 »37 2977055 | 325107 91051 5411247 12067 13791 7914 2115 | 15554
JIT 9004 983 275 16367 36 42 24 6.4 47
BaaxaHol 47864 18 1576305 | 120665 28622 2717478 1364 9668 7084 991 6725
JIT ’ 158 12.1 29 273 0.1 1.0 0.7 0.1 0.7
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T+ 16652 5154 | 1076075 20900 4292 1669581 1679 56449 9750 975 2892
TLIJI ’ 4968 96 20 7709 8 260 45 45 13,4
269165 2310 1440 344715 6960 97183 7441 561 2340
T 30004 43,6 301 3.4 21 501 10 141 11 0.8 3.4
178322 1227 1143 162062 7446 173051 8485 413 1855
FAJIA 27889 0.4 450 3.1 2.9 409 19 437 22 1,0 47
6815834 | 568011 | 162788 | 11722512 32793 352818 | 1 58404, 34054
bamn 246979 6722 19571 1706,6 528.9 34084 03,1 897,7 110 | 158 98,4
1 2 3 4 5 6 7 8 9 10 11 12
57570973, | 4218826, | 1893910, | 103087736, | 2154923, 928949, | 50244, | 266178,
Cani 21686858 12%36' 5 8 1 7 5 4605329 7 7 9
348636,7 | 25686,8 | 380902 | 5839126 11176 | 243751 | 50817 288 15382
*baaBsiApAs CyilyH MUTIApbIHAAKb! (DsIpT HaTaraapblH 0131 UILISHMS OOHEKTIISIPUHUH JIaid CyaapblHAa
MHUKPOKOMIIOHEHTIISIPUH TSHUUH OJlyHMaMmasl Wi sularsgapabip
‘banssn 4.3
AGuiepoH HapsiMagachiHAaKel HeT-Ta3 ararnapeingad 2003-b11 wins Hed TSt OUPIUKIS [IACHUTT
C,Z[I/IJ'IHpHK aTBUJIMBIII CAMT Cy.]'IapBIHI[a I[y3J'IapBIH MUT ,[[apbl
Hedt Cy Jy3napbIH MUT1apbl, MUH T
HIHH ma;ﬁﬁa;“’ ma;ﬁﬁa;“’ Haba | Maba, | babm | HapCOs | 5aCOs | Ha(Il[BOs) | MobO; | BabhOs | PHOO | Bawmu
BanaxansHedr 214.1 3533 169,2 - - 0,056 - 8,5 25 11 - 1814
Bubumeiioataedr | 120,0 1801 120,1 5.8 43 - - ; - 25 2.2 134,9
bunsrsauHedT 106,75 911 39,3 - - 0,14 - 48 0,5 - 1,31 46,05
CypaxanbsiHeT 106,0 5022 385,7 19,1 13,1 - 0,65 - - 7,2 75 4331
SIMHDOB ajbIHa 7114 944 296 - ; 0,007 ; 1,98 0,28 0,51 080 | 33,18
TanbliieB agblHa 61,77 884 82,8 4.3 8,2 - 0,16 - - 0,25 0,57 96,08
bamu 679,67 13095 8267 | 292 256 | 0203 0,81 15.28 3,28 1156 | 1238 | 9250
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AGmiepon HapbIMagachlHAaKel He(T-ra3 HararimapelHOAKbl JIall CyJapbIHBIH

TAPKUOUHISAKY sicac KUMISIBU MAIICyutapbiH  2003-b1] WIASKA MUTAAPHl B OHJIAPbIH
JIAUSpU MATTBIHAAKBI MSUTyMaTaap bAaaBsia 4.4-1s BEpUIMULIIUD.

‘banssan 4.4

AGmiepoH iapsiManackiHbIH He(T-ra3 ararnapeiaaad 2003-bi1 uas

YBIXaPBUIMBIII CAMT CYyJIapbIHAaH ajblHA OUJISTH MSIICYJIAPbIH MUT APl (MUH T)

BSI IMYMH JAWSpY (MUH IILI1.B.)

MsicynyH ansl Bs KUMUSIBU 1 T MAmcynyH MswcynyH MswcynyH
uiapscu THIUMSTH MUT 1aphbl IMYMH JSUSpU
1 2 3 4
Xropsik ny3y (Habi) 35 826,7 28935
Maruesuym x0p (Mabiy) 600 29,2 17520
Kancuym xnop (babiy) 380 25,6 9728
Kancuym kapoonat (babO3) 380 11,6 4408
Jlutrym (JIn) 48000 0,036 1728
Crponcuym (Cp°H) 25000 0,51 12750
Magnran (Mu®') 2100 0,022 46
AniivuanyM (A ") 1000 0,019 19
Hon (OK) 9500 0,184 1748
bpowm (bp) 4000 0,84 3360
Hedr 245 10,6 2597
‘bamu 82839

banesn 4.3 B 4.4-n9xku MsmyMataad S0puHaAnidn kumu, 2003-b11 wias msaMiH
natarmapgan 679,6 MuH T HedTnas OupaukAsS uYeIXapeuiMbimn 13,1 muH. T nai
CYJapbIHBIH TAPKUOUHJISAKN KUMUISBU MQUISUIAPUH UMyMU nsiisipu 82,84 MiH. §.p.V.
hocmindo ommymayp. by manma macun exwiMuin He@THH LMyMH JISHSIpU:
679,7x245=166526,5 MuH §.p.v.=166,5 muH. $.p.V.-1 Osipabsapaup. by psaramuspun
MITAHUCASH DIOCTIPUP KM, Jail CyNapbIHBIH TAPKUOWHIS OJaH BS ATpad MIIIIITS
TyJUIaHBLIApar UTIPWIAH KAMHSBA MaJIUISIPUH [IMYMHU JSHSPH, MACKIT SAMIMUII SCac
MSIICYIyH (HeQTHH) IMyMH ASHspuHUH toXminan itapeickiHa Osipadsapaup.

DIOCTAPWISHIIAP allabblIaKbl HIATHBSIUS DSAIMSHsS  scac Bepup: AOmepoH
HappiManacekl He(T HartarjgapblHBIH Jail CyJapblHBIH TAPKUOU TUUMSTIN KUMMHSBU
MaJIsuISpIIs 3HAIMHAUP B Muitlu cspBat Kimi AsspOaiibaH XaiarbIHbIH CTH()AIACHHS
BepwiIMscH oyinyrba BabuOdir. By manma msm as srpad MIMIITIH €KOJI0UHACKIHBIH

ropyny0 caxjJaHbIIMACHI MIgifaTa KEUUPUIMHUIIT OjIap.
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4.3. AO1epoH ifapbIMaiacbiHbIH HedTras HaTarjapbIHIAKBI JIAl CyJIapbIHbIH
AUISIP CHHEPIEeTHK Xiisusiyyatlari

Myxapbiia SI0CTAPUISHIAPIAH aiIbIH Oy KH, AGLICpPOH HapbIManachIHAAKbI
He(T-ra3 HaTarfJapblHbIH HUIUITHMSACHHUH €QQEKTIMIMAUHN apTelpMar IUIH Oy
MaTaryaphblH sulaBsi pecypciapbiiaad uctudazs oluna bilor. by Msarcsis, TyIaHTBICHI3
TEXHOJIOdWHAIAp TATOUT €TMSKIIA, JIA CyJapbIHBIH TAPKUOWHIASKA KUMUSBUA MaJIsUIAP
BS KOMIIOHCHTJIIPWH aJbIHMAChl Ieca0ObIHA sUTaBsS MSH(SAAT DIOTHPMAK ojap. [ein
CTMSIK Ja3bIMIBIP KH, CAMT CYJapblHBIH €MallblHAa Mal-1a3blpAa MIOBBY]l OJaH
gabaqcil TexHonmosuiianapaan (Myucai MUIH Y alloH TEXHOJO3HUHAIapbIHIaH) UCTU(AIS
oflyHapca, MM sTpad MIIITIH €KOJodHiackl TOpyHYO caxjaHbuiap, IIsIM s
HapbIMajiajia MIMSUIH CY TSbIIU3AaThl XEHIH AP HaxXibuiaiap.

MugiiiisiH oiyHMyIIyp Ku, AOmepoH HedT-ra3 MaTabbIHIAKbI JIAall CyJIapbIHbIH
OSI3UTSIPH, IIAM [ MIIM Myalubsl SISIMUAMSITAHS MaTUKIUPISAP Bs  OHJAp
WHCAHJIAPBIH CabJIaMJIBIBBIHBI TOPYWYO caxjiamar CallsCHHIS MIIIIIM poJl OiHamaba
raaplpasipisap. lan-maseipaa Azspbaitbanaa MepaiTsl CyJiapJiaH MIAIUbs MSATCSTAIIS
Cypaxanbiga, buoumeitostasa, amaanteinga, Mollakondds, Jlsaksapanma, Tsprapas,
Canifanna Bst 0. vepnsapas uctudans onyHyp. Jlakun Tosgccudias reia oyHMabIIbIP
KH, Oy canpsiisl SIOTIPISIH MIUISIPUH CSIBUMHSACUHM TSHAATOAXII Mecad eTMSIK MIIMKITH
JEUNIL.

CsaMT cynapblHAaH XaJr TACAppIdaThl IYIH THAMSITIA KOMIOHEHTISpUH emal
OJIyHMAaChl €KOJIOXKH, WITHUCAIH, COCHAJ, SIIAJTUHUH CabJIAMJIBIbBIHBIH TOPYHMACHI,
IOJIKSIMU3WH WHKHINA( €TMHUII FOIKSIISAPIIS WTTHCAAM BAMATIASH HHTETpAacUiiachl Bs C.
OaxpIMJIaH OFOMIIK SIIIMUAMHATS MAJTAKIUD.

Keumum CCPU msikanbiHaa HeT HaTarmapblHbIH Jail CyJlapblHAaH MO B OpoM
KAMH THAMSATIN KOMIIOHCHTJISIPUH CsSHAaile MUTHAChIHIA alIbIHMAacChl, WIK (s
Azsipbaitbanna, AOmepoH apeiMaaaceiaga bamaxanei-Ca0ynuy-Pamana, CypaxaHsl Bs

AIIapbIKIP YIOKSKJINMUHUH Hedruana faraginda ASHI'CAETJIN-aun
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«lunposeonosuiia B MUAPOKUMIAAY TabopaTOpUilachIHAA MA3bIPIAHMBIII TIKIUQIISAP
scacelHa IgiaTta keunpuwimuil, baker #on B HedTuana ioa-Opom 3aBojasapbl
uctucmapa OypaxwsuiMbliidip. Toosslif ki, han-maseipaa misiMiH 3aBojjiap TATOUT
CTAUKIISAPH TEXHOJIOSUHAHBIH KIOUIHSJIMICH BS PEHTAOCITMIMH aliabbl OJIMachl HIIS

sanarsiap oyapar 103 QpsanuiisaTISpuHy JaiiaHAbIPMBIILLIIAP.

V BOLMO
HASILAT QUYULARINDA LAY SULARININ TOCRIDI USULLARI
5.1. Hasilat quyularinda lay sularimin ugurlu tacridinin asaslari

Noazoari cohatdon karbohidrogen yataqlarmin islonmasi prosesinds sulasmis hasilat
quyularinda lay sularini tocrid etmokls onlarin potensial hasilat imkanlarini barpa etmok
miimkiindiir. Lakin bu imkanlarin tocriibads reallasdirilmasi ii¢iin asagidaki sortlorin ye-
rina yetirilmasi oldugca vacibdir:

1. Tadqiqat aparmagqla hasilat quyularina daxil olan lay sularinin monbayi vo on-
larin quyuya daxil olma yollar1 doqiq miioyyan olunmalidir.

2. Tacrid edici materialin novii vo miqdart els segilmoalidir ki, tozyiq altinda onu
laya daxil etdikds quyustrafi zonada ham sularin garsisina sadd ¢akilsin, ham do bu pro-
ses selektiv aparilsin, yoni yalniz layin sulagsmis hissasi tocrid olunsun vo onun karbo-
hidrogenli hissasinin kollektorluq xiisusiyyatlori qorunub saxlanilsin.

3. Sularin tacrid olunma prosesi aparilarkon elo texnologiya totbiq olunmalidir ki,
proses sona ¢atdirildigda tocrid materialinin laydan geri qayitmasina yol verilmasin vo
barkima miiddati arzinds quyunun tozyiq altinda saxlanilmasi tomin edilsin.

Gostarilon sortloro amol edilmadikda slava xarclora yol verilmoklo barabar, hom
quyularm karbohidrogenlar tizra giindalik hasilati barpa olunmur, hom ds yataqglarin
islonmoasinin  texniki-iqtisadi gostaricilorinin, o ciimladon, yekun neftqazgixarma
omsalinin asag1 diismasine sorait yaranir.

Toassiiflo geyd etmok lazimdir ki, tacriibada oksar hallarda miiayyan obyektiv va

ya subyektiv sobablorlo alagodar olaraq gostarilon sartlora amal olunmadigindan hasilat
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quyuarinda lay sularinin ugurlu tocrid olunmasi tomin olunmur. Faktiki modon ma-

teriallarinin todgiqi vo tohlili bela bir naticoya golmaya asas verir.

5.2. Hasilat quyularinda lay sularmin tacridi sahasinda faktiki madan
materiallarimn tadqiqi

Karbohidrogen yataqglarinin islonmosinin - miixtolif moarhalalarindo  hasilat
quyularinin istismart prosesindo onlarin mohsulu miixtalif tipli lay sularinin (yuxari,
asagl vo ya kontur) daxil olmasi ilo alagedar sulasmaya moruz qalir. Bu hallarda
quyularin neft vo qaz tzro potensial giindalik hasilat imkanlarindan yetorinca
faydalanmaq imkani1 Xxeyli mohdudlasir. Quyularda sulasmanin qarsisi vaxtinda
alinmadiqda isa hasil edilon neftin vo qazin maya doayari yiiksalir, yatagin islonmasinin
texniki-iqtisadi gostaricilori layiho gostoricilorino nisbaton xeyli doracads pislasir (o
ciimladan yekun neftgixarma omsal).

Neftgaz vo qazkondensat yataqlarinin islonmasinin somaraliliyinin yiiksal-
dilmosini tomin edon baslica elmi-texniki todbirlordon biri hasilat quyularinda lay
sularinin ugurla vo vaxtinda tocrid olunmasi hesab edilir.

Nozori cohoatdon hasilat quyularinda lay sularmi tocrid etmokls, onlarin
sulagmadan avvalki giindalik neft vo gaz hasilatin1 barpa etmok miimkiindiir. Lakin bu
mogsadlo soraito uygun olan miivafiq tocrid iisullarindan, tocrid materiallarindan vo
onlarin tatbiqi texnologiyalarindan istifado olunmasi vacibdir.

Neftqaz¢pixapma csHafieCHHIS IacKiIaT TyWyJIapbiHaa JIall CyJapbIHBIH TACPHU/
OJyHMAChl MSICSUTSICH HISIMHIIS aKTyaJl TpoOJieM OJIMyII BSl IMAI-IIAa3bIpla J1a o3
aKTyaJUTBIbBIHBI caxjiamarjga jgaBaM eaup. Jlobpyayp, MHIuHS KUMH Oy camisaas Oup
Chlpa IICYJUIap BSl TEXHOJOgUHamap Mapa-IbUIMBIINT BS UCTU(DAIANS BEPUIMHUIIIND.
JIakH MIOBCY IICYJUTApPBIH IIe¢ OMPU UHMBEPCAT XapaKTepJid OJMAMbIO, Iisp OUpH
HaJTHBI3 MISTANSH €0JI0jU-TeXHUKH NISAPAuTAS TATOWUT OJyHAa OWJIMP BS IIMyMH IIajijia
OHJIQPBIH CAMAPSUTIIIMAUHN TSHAATOSXII IMecad eTMsSK MIMKIH jaevmimaup. Bunu
ARDNS-in neftgazgixarma miiassisalorinin timsalinda da aydin gormok mimkiindiir.
By wmsrcsamis amabbiia bozi neftqazgixarma msicsucslorings bu sahadoki méveud

vaziyyato aid malumatlar nozardan kegirilir.
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“Neft Dagslar:” NQCI iizra
2004-2006-c1 illor orzinds “Neft Daslarr” NQCI-nin sulasmis hasilat quyularinda
lay sularini tacrid etmok maqgsadils hayata kegirilmis biitiin tadbirlor nazardon kegirilmis
vo tohlil edilmisdir. Illsip Oup HedTrazgeixapmMa cexw IBPS DIOCTSIPWISH HILTSIPAS
TAI0UP KECUPWISH TyiynapbiH caiibl Ba No-cH marreiHaa msuiymatiap csaaBsit 5.1- ns

BepriMuiaup [27].

“Neft Daslar’” NQCIi-ds hasilat quyularinda lay sularinin

tacriding aid msalumat

Csadvsl 5.1
NQCS- Quyularin Nesi Quyularin
nin Nesi 2004-ci il 2005-i il 2006-ct il say1
1 2117, 2167, 2178 1729 1738, 2356, 2206 7
2 2069’%%2%’1924’ 2097, 1928 1923, 1924, 1924. 1928 10
3 1340 1180, 1397, 1256 1342, 1130 6
1823 2390, 2187, | 1861 2025, 1861, | 2200: 799, 2025, 1554,
4 e frhotorpe 2203, 2182, 2223, 18
! 2186, 2356
2396, 2302, 2314,
5 2407, 2402, 2402, 2333, 2402, 2320, 2315, 2324, 14
2111, 2278
2402
NQCI 20 14 23 55
uzra

Canpsin 5.1-naxu Msmymatnapaad aiaeia onyp ku, 2004-2006-ce1 wuisp sp3uHIs
«Hedt HI'CU-ps

MMKAaHJIApbIH/IaH WeTApUHCA UCTU(Dans eTMIK MATCAIUIIS (J1ail CyJapblHbI TACPU]T €TMSIK

Jamuapsn»y CyJIAIIMBIII  TyWyJIapblH ITOTEHCHAJI  IIACHJIAT

B TyWynuOu 30HAHBI OSIPKUTMSIKIS) MIOBCIYL ICy/ulapAaH uctudans ermskis S0

ryilyaa 55 taa0up wsitata ke¢ipunmuiiaup. lsMun ucymnap, enscss a8 rydynapbiH
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TAOOUPIAAH SIBBSJIKA BSI COHPAKbl sICAC MCTUCMAp SIOCTAPUCWISIPU IIAIThIHIA OJIaH
MSUTyMaTJIap UCS CSABSUT O.2-71 BEPUIMHULILIND.

CagBan 5.2-msku  MsUTyMatriap sAcachblHAAQ allabbIOAKbUIAPhl TE€HJ  €TMSK
MIIMKIHLP:

l.«<Hedr Hammapery HI'CU-ng cymamMelin ryilyaapbiH HeQT L3ps MOTEHCHAT
IIaCHJIaT MMKaHJIAPbIHIAH CAMAPSUTM UCTU(AaS eTMSIK LIGIH amabbiaa gostorilon tocrid
tsullarindan istifans onmyamymiayp:

— TSA3UUT AITBIH/A CY SICACIIbl CEMEHTIISIMS;

— TSI3UUT aNThIHAA HE(T SCACITBI CEeMEHTIISIMS;

— TSA3UMI anThlHAA Cy scacibl B Ma HeQT scaciapl CEMEHTJISIMS amnapmaria

ryiyauou 30-HaHbIH OSIPKUAUIMSICH;



Codval 5.2

”Neft daslar” NQCI-ds hasilat quyularinda lay sularinin tscrid edilmssinin ssas gostaricilori
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Giindslik hasilat

Hasilat artimi (neft/su)

Prosesin - -
Quy}J Horizont Stizgac, m aparilma Tscrid tsulu tadbirdsn tadbirdsn .
Nesi - avvsl sonra t/giin:+ %-lst:+
tarixi
neft/su neft/su
1 2 3 4 5 6 7 8 9

1 sayli NQCS iizrs
2167 X 1748-1741 05.2004 Tsizyiq altinda su sisasli sementlsims 5/25 11/21 +6/+4 +120/+16
2117 X 1907-1899 04.2004 Tsizyiq altinda su sisasli sementlsims 2/6 3/5 +1/+1 +50/+20
2178 VIII 889-850 06.2004 " 1/1 0.5/1 -0.5/0 -50/0
1729 IX 882-886 08.2005 ! 8/25 5/18 -3/+7 -38/+39
2356 IX 1779-1776 | 062006 | |7vidaltindaxiisusi tomponaj mate-riahila | 5. 3/10 2/+8 _40/+80

sem. (kapsk, sement, neft vs s.)
1738 X 058-952 | 022006 | |*#viqaltmndasussash sementlams (QDZ- 21 1/2 A1 | 50150
nin bsrkidilmssi)

2306 FLD 2397-2389 08.2006 " 95/30 50/40 -45/-10 -47/-33

2 saylit NQCS iizrs
2069 QA-2 460-452 02.2004 Tszyiq altinda su ssasli sementlsims 9/- 9/- 0/0 0/0

' (QDZ-nin barkidilmsisi)

2091 QD-2 373-354 04.2004 Tsizyiq altinda su sisasli sementlsimst 4/16 4/16 0/0 0/0
1924 QalLD-1 433-389 09.2004 " 5/10 5/10 0/0 0/0
1923 QalLD-1 379-368 05.2006 ! 4/10 4/8 0/+2 0/+20
2097 QD-2 442-417 11.2005 " 2123 2/23 0/0 0/0
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CsanBsu1 5.2-HUH naBamebl

1 2 3 4 5 6 7 8 9
1928 QA-2a 648-639 01.2006
638-611 " 2/8 217 0/+1 0/+12.5
1923 QaLD-1 394-384 09.2004 Tsizyiq altinda su sisasli sementlsimst 7114 7114 0/0 0/0
) i Tszyiq altinda su sisasli sementlams
1924 QaLD-1 400-389 05.2006 (QDZ bsrkitmsk msgssdils) 5/10 5/10 0/0 0/0
) i Tszyiq altinda su sisasli sementlams
1924 QaLD-1 400-389 07.2006 (QDZ bsrkitmsk msgssdils) 5/10 5/8 0/+2 0/+20
1928 QA-1 636-611 08.2006 Yuxar: horizonta gaytarmag maqsadil 0/0 0/0 0/0 0/0
sement korpisii qoyulub
3 sayli NQCS iizro
1340 | QaLD-4 | 1690-1659 | 03.2004 | Yuxan horizonta gaytarmaq maqsadila tazyiq 0/0 0/0 0/0 0/0
altinda sement korptisi qoyulub
1180 QA 1177-1109 04.2005 " 0/0 0/0 0/0 0/0
1397 QaLD-4 1746-1722 04.2006 " 0/0 0/0 0/0 0/0
1256 QaLD-1 1217-1209 09.2005 Tszyiq altinda neft ssasl sementlssms 0.11 1/5 +0.9/-4 +/-4dsfs
1342 | QA2 | 1319-1313 | 09.2006 | Yuxar horizonta gayitmaq migsodils tizyiq 0/0 0/0 0/0 0/0
altinda sement korpiisii goyulub
1130 Qa-2 1185-1147 04.2006 ! 0/0 0/0 0/0 0/0
4 sayh NQCS iizrs
2187 | QUQ 895-857 | 052004 | Yuxan horizonta gaytarmag iigiin tizyiq 0/0 0/0 0/0 0/0
altinda su ssasli sementlsms
2197 QD-1 1343-1324 12.2004 Tszyiq altinda neft ssasli sementlsims 512 5/2 0/0 0/0
2390 QUQ 940-936 04.2004 " 2/11 3/13 +1/-2 +50/-18
2391 X 751-749 03.2004 ! 3/18 3/18 0/0 0/0
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CsanBsu1 5.2-HUH naBamebl

1 2 3 4 5 6 7 8 9
1861 FLD 600-593 07.2005 " 3/22 3/22 0/0 0/0
1861 FLD 600-593 08.2005 " (tokrar) 3/22 3/22 0/0 0/0
1861 | FLD 600-593 | 08.2005 | Y|XA horzonaqaytarmag hein tizyiq 0/0 0/0 0/0 0/0
2025 Vil-a 486-451 08.2005 Tszyiq altinda su ssasli sementlams 0.5/7 0.5/3 0/+4 0/57
1861 FLD 600-593 07.2005 Tszyiq altinda neft ssasl sementlsams 2/22 0.3/13 -1.7/+9 -85/+41
2391 FLD 854-840 09.2005 QDB msgsadilo su ssasli sementlssms 5/- 3/- -2/- -40/-
2200 VIl 440-411 03.2006 Tsizyiq altinda su sisashi sementlsims 3/20 1.5/4 -1.5/+16 -50/+80
2025 Vil-a 471-451 04.2006 Tsazyiq altinda su ssasli sementlams 0.1/5 0.1/5 0/0 0/0
799 VIl 498-464 03.2006 Tszyiq altinda neft ssasli sementlssms 4/13 1/17 -3/-4 -75/-30
1554 VIl 440-434 05.2006 Tsizyiq altinda neft sisashi sementlsims 3/35 4/28 +1/+7 +33/+20
2197 QD-2 1370-1347 12.2005 QDB msgssadils su ssasl sementlsimst 7112 217 -5/+5 -71/+41
2182 X 682-668 07.2006 Tsizyiq altinda su sisasli sementlsims 3/22 6/2 +3/+20 +50/+90
2223 | VI 477-450 | 07.2006 Tazyiq altnda neft ssash sementlmsa 4/39 Natics ah“m;;’;?ézﬁﬁa“ horizonta
2186 VIHI 562-542 08.2006 " 4/20 5/24 +1/-4 +25/-20

5 saylit NQCS iizro
2396 QA-2 1790-1775 02.2004 Tszyiq altinda su sash sementlsims 3/12 11/8 +8/+4 2.7dsfa/+33
2302 QA-1 1850-1810 04.2004 Tozyiq altinda neft sisasli sementlsims 4/10 6/6 +2/+4 +50/+40
2314 QA-1 1953-1917 03.2004 Tszyiq altinda su sisashi sementlsims 3/10 -/10 -3/0
2407 FLD 1456-1450 05.2004 Tszyiq altinda neft sisasli sementlms 2/- 2/- Samsrst alinmayib
2402 FLD 1595-1584 02.2004 " 5/5 1/5 -4/0 -80/0
2402 | FLD | 1595-1584 | o7.2004 | QDZbarkitmok iciin tazyiq altinda neft miisbot nstics anmayib

sasasli sementlams
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CsanBsut 5.2-HUH naBamebl

1 2 3 4 5 6 7 8 9
) - . miisbat
2402 | FLD S 07.2004 | QD% Prrictmak Betin bizviq alunda sussash |- e, 0/0 0/0 0/0
alinmayib
2402 FLD —"— 08.2004 " 1/5 1/5 0/0 0/0
2333 QA-3 1944-1921 11.2004 Tszyiq altinda su ssasli sementlsimsi, sement 0/0 0/0 0/0 0/0
' korpiisii goyulub
2324 QUG 1626-1595 | 06.2006 | QDZ barkitmak ;fn‘ifc‘;flf{ﬁg altinda su ssash 6/6 2/- -4/0 -66/susuz
2320 QA-1 1844-1834 04.2006 " 3/12 5/11 +2/+1 +66/+8
2315 QUQ 1533-1522 05.2006 ! 10/2
2111 IX 1458-1418 09.2006 Tsizyiq altinda su sisashi sementlsims 3/12 5/10 +2/+2 +66/+17
2278 FLD 1404-1394 10.2006 " 3/13 2/6 -1/+7 -33/+54
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— XIICyCM TOMIIOHa] MaTepuanblHAaH (KAMsIK, CceMeHT, HedT BsS 1ay3
rapbllbIbbIHAAH M0apAT) UCTU(AIT €TMSKISA TI3WUT alThIHAA JIal CYHyHYH TACPUA
EAUIIMSICH;

— TSA3UMI anThlHAA BSl Ma TA3WWAICH3 CY SCACIbl CEMEHTISIMS amnapmariia Tyhy
SIOBASICUH]I CEMEHT KIOPIIICI FOiiMasl.

2. lllsaiiaTa KeGUPUIMHUIL TAAOUPIAPUH SKCAPUUUSITH HAUHKA MIICOSIT HATHCS
BEPMSIMUIIL, AKCHHS TSAOUP/ISH COHPAKbBI AIOBP/S OHJIAPBIH HE(PT MACHIIATHI SIBBSIIKUHS
HUCOSTSAH Xeinu a3 onmymayp. by wuca nail  cynapblHBIH MIOBCYA  TACPU
ICY/UTapBIHBIH Vo Yya onlarin icra texnologiyasinin  HIOTCaHIBI OJIMAachl KUMH
TUUMATIASHIUPWIMSIA BS IISIMUH HIOTCAHJIAPBIH apajaH TalJIbIPbUIMACBIHBI TSIMUH
ensH tadbirlarin islonmasina va istifadoaya verilmasine zarurat olduguna asutanst eaup.

3. UMyMuddaras, gail CyJapblHBIH TSACPUIMHUH MIOBCYJ LCyJUIapinaaH
uctudas OJTyHMACBIHBIH CAMSPSUIMINK JSIPSICSICH ¢OX allabblAbIp, OyHY CSABSI 5.3-5

HA3Sp HeTUPMSKJIS Jala albIH SF0PMSIK MIIMKITHIIIP.

Csadvsl 5.3.
Istifads olunan tacrid tisulu Kegirilon todbirlor
say %
1. Tszyiq altina su ssasl sementlsmsi, 18 100
0 climlsadsn: ssmsrsli 4 22.2
SSIMsIrsSiz 14 77.8
2. Tazyiq altinda neft ssash sementlams, 13 100
0 ctimlsadsin: ssmstrsli 4 30.8
SIMsIrsSiz 9 69.2
3. Quyudibi zonanin bsrkidilmssi, 13 100
0 ciimladsn: ssmsrali, 1 8
SSIMsIrsSiz 12 92
4. Yuxar1 horizonta gaytarilmagq tigtin sement korpiisii goyulmasi 10 100
5. Xiisusi tomponaj materiali vasitssils tacrid edilmst, 1 100
0 climlsadsin: ssmsrssiz 1 100

Csanssin 5.3-nxu MsmyMatTiapaad aydin onyp Ku:
— TA3UUT aJIThIHJA CY SICAaciibl CEMEHTIISIMS anapbUIapKsH ryiynapsis 22,2 %-as,

TS3UUT aj-ThIHAA HE(PT sicacibl CEeMEHTJIAMS amapbutapksH oniapbiH 30,8 %o-ms,
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ryiynuOu 30HAHBIH OSp-KUIWIMSICH 3aMaHl Hcs WamHbi3 8 %-As MICOAT HATUCS
QJTBTHMBITIIIBID;

— XIICYCH TOMIIOHA] MaTepuabIiHaAaH uctudans onyamym 1 ryiyaa (2356) ucs
MIICOSIT HATUCS aJTbIHMAMBIIIIBIP.

Apasaplpmanap HATUCACHUHIS MITHISH OJYHMYIIAYp KH, CAMSpSUH Iiecad
ONTyHaH TAMOUPIApdo 15 TACUp MIVIAATH O TSASP N Y3YH OJIMaMbIil, (1Sa ZamaHaaH
COHpa T'yHyJyapja cyjaniMa apTMBIII Bs iia TaMamMuIIst Ospria OJIyHMYIITYP.

28 may NQCI iizra

01.01.2009-cu il tarixino “Azneft” IB-nin islonmodo olan neftgaz yataglarn
arasinda nisbaton on tozo vo daha ¢ox giindalik mohsul istehsal olunan yataq
“Giinagli”dir. Homin tarixo qodor yatagda foaliyystds olan hasilat quyulari va onlarin

asas istismar gostaricilari hagginda malumat cadval 5.4-da verilmisdir [27].

Csnssin 5.4.
Cripa I'yityna
NQB_IEH qcac 3£/Ic}$pllj/1§:;nﬂpi doHTtan [Mazkonnencar Qazmudt Csamvu
DgamunisaTad o1an
1 ryiynapblH Saiibl, 28 80 132 240
% 11,7 33,3 55,0 100
OuHAIMK 1acunat;
HedT, T 3916 - 8956 12872
% 30,42 69,58 100
ra3KoHJEHCcaT, T - 2340 — 2340
2 % 100 - 100
ras, MUH M 2454 27883 2299,3 32636,3
% 7,52 85,44 7,04 100
Cy,T 281 837 1778 2896
% 9,7 28,9 61,4 100
3 Ta3 capu MuH M°/31H - - 1660,7 1660,7
4 Cymammast, % 6,70 26,35 16,56 15,99

Csanpsut 5.4.-n19ku MsTymMaTiIap sicachlHIa «DIHSILIN» HaTabbIHAAKbI IACHIIAT
IIarThIH/a amabblAakbuIapsl e erMsak MiMKIHap (01.01.2009-cy wi Tapuxs):

1. Dunasanuk HedT macuiaaTel 12872 T TAMIKWI eTMUIIIUP KU, OyHYH 1a 3916 T1-
Hy (30,42%) dontan ryitynapeiHaad, 8956 1-y (69,58%) ucs raznudTt ryiynapbiHaaH

ACUJT €TUJIMUILLLID.
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2. T'azkongeHcaT TyWymapblHAAH YBIXaPBUIMBIII Ta3KOHACHCATHIH OSITHJISIIUK
Murgapsl 2340 T TAMKWIT €TMULILIUD.

3. YUpIxapbpulaH Ta3blH SIHIIAK ACMUA 32,64 MJIH.Ms, 0 COMJISISAH: (POHTaH
ryitynapsl mwps 2,45 mua.M® (7,52 %), Ta3KOHACHCAT Tyiynapsl m3ps 27,88 MIH.M®
(85,44 %) Bs ra3mudT ryitynapsl m3ps ues 2,3 MM (7,04 %) onMymiayp.

4. Yoxny caia macwiar  TyHyJapblHBIH MSAIICYJIYy CyjlalmMaia Mspy3
ranMeinablp. bemst ku, poHTaH TYHyNMaphIHBIH IIMyMHU MSIICYIyHAA cynamma 6,7 %,
ra3koHJieHcaT Bsl ra3nurt ryiynapeiHaa yilbyH onapar 26,35 % Bs 16,56 % Tsamikun
enup. ['yiAymapbiH UCTUCMaphl MPOCECHH/ISI OHJIAPBHIH MSIICYJIYHYH CYJAIIMachl IISIM
DIO3JISTHWIISIH, IISIM I TAOWW calbUIMaibiablp. JIaKWH HA3SIpS ajamar Ja3bIMABIP KH,
ryiyJiapblH MOTEHCHUAN IACWIIAT UMKAHJIAPBIHJIAH CAMSpsUM (aiinananMar M4l Jai
CYJapblHBIH TACPUIM  CAUSICUHAS YHbYH e(pQeKTi  TAa0UpIsp nigMara
KSUNPUIMSUTHIUD.

Cadvsal 5.4-dsn grorunduyr; Kimi «Quusiuiny #Harapbinga  01.01.2009-cy win
Tapuxsi QSATUAAAT DIOCTSPSH INMACWIAT TyHynapblHbIH 55 %-1 razmudT ncymy wis
HCTUCMAp OJYHYP Bsl OHJIApbIH HE(T 13ps MACKJIaThl HaTar 13ps IMyMH [ACUJIAThIH
89,6 %-uu Tamkun etmisdir. DCTAPUISTHIAPH HA3SPs anapar ra3iudrt ryiyaapbiHbIH
UCTHCMAapbIHa auj sicac pejuM mapamerpiisipu arasdirilmis vo naticalor csasn 5.5-do
verilmigdir. By CsaaBsimsku MsuIyMaTiap sCachlHIA allabblOaKbLIaphl TI'EHI €TMSK
MIIMKITHIIIP:

1. 01.01.2009-cy nn Tapuxs « UHSAIUIN» HaTabbIHIAKbl HE(PTIN MIOPU3OHTIIAP

aHomall
amyar jail Tsa3iurn mspantadgs islonmisdir Bs anomamneir smcansr 0,3+0,8 toskil
etmisdir.

2. T'yityap3bl TSA3MHIMH amabbl OJAMAachl CAOAOMHASH 4YOXJy caiga ra3nudr
ryiynapbl MICbypuiisiT TrapmibIChIHAAQ IO3IUUIAPAS TOMYJIMYII XILCYCH USHIIAPS
WIS AAIMIS Bs OyHYHJIA slarsiap oJjiapar misp S1H KIUUTI MUTIapaa KapOOoUUapoIeH
rasyiapsl IiaBaiia Oypaxpuiapar HTHpuIMisdup. By HeraTus MIAbIH TaPIIBICHIHBI aMar
ITYITH HEHU eIMU-TEXHUKHU TATOUPISAPUH UIUITHHO nCcTU(aasiiss BEpUIMICHHS enThiiac

BapABIP.
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3. QyitynapsH ra3 13ps SIHSIIMK MIACHIATHI, MM I Ta3nuQT MUIH ucTudais
OJIyHaH SITH/SUTAK Ta3 capdu 90X WIKcIkaup. by na ryiynapslH HcTUCMap MPOCECHHISA
ra3japblH IMOTEHCHAJ CHEPJUCHHISIH HETApHHCS HMCTH(aas OJlyHMaIblbblHA CIITHMAI
Hapanelp B Oy camisasd JEpHH TSATHTaT WIOUIIPUHUH arnapbUIMachlHAa CIITHHAC
RyHyITyp.
4. Miixtalif dorin doniz &ziillorindo (DDO) yerloson vo foaliyyotdo olan 132
gazlift quyusunda 48-nin mahsulu miixtalif doracads sulasmaya maruz galmisdir vs orta

sulasma doaracasi 16,56 % toskil edir.



Cadval 5.5

«QUHALLTNY HaTabbIHIAKEI Ta3MU(T ryiyIapiHbIH HCTUCMAP JFOCTAPUCHIIPH arreiaaa Msutymar (01.01.2009-cy un tapuxing)
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Hctuc.

Judr

3HH[[}UII/IK macujiiart

Chip Tsziiur, MlIla a3
a Tyity lop | wamsp bl ceipa bIbI ceipa . . LLISUTTSIB i capdu
u- araMeTp Cuzasic,m . ryity ryity 6opy gas, ;
Ne- | Ne-cu nai u MM | HedT,T | cy,T 3 ,min
30HT 1 bl JI pil| JI aou ab3bl apxacsl MHN M 3
cH i bs13a M°/3
1 2 3 4 5 6 8 10 11 12 13 14 15 16 17 18 19
JJIHO — 2 izro
1 110 bIX 5x6 3115-3111 | 3x2,5 | 3109 15 2000 8,5 7,1 2,2/13,3 6,2 7,4 10 10 10 10 15,2
2 12 bIX 5x6 2984-2972 | 4x2,5 | 2976 | 1,5x2,5 | 2033 9,5 7,2 2,225 | 6,1/6,2 7,4 14 28 27 17 15,3
3 2 X 5x6 3039-2994 | 4x2,5 | 2959 2,5 1239 | 10,3 6,9 1/1,2 2,9/2,3 6,1 19 40 - 22,8 14,6
4 102 X 5x6 3070-3031 | 4x2,5 | 3027 | 1,5x2,5 | 1897 | 123 10 1,7/1,9 4,1 52 16 30 - 14,6 14,6
5 104 X 5x6 3037-3027 | 4x2,5 | 3023 | 1,5x2,5 | 1785 | 12,2 9,8 2/3 5,6/5,7 8/8,1 14 50 36 15,6 18
6 105 X 5x6 3131-3107 | 4x2,5 | 3007 | 1,5x2,5 | 1806 10 7,8 1,6/1,8 | 4,3/45 58 17 45 - 18,2 9
7 106 X 5x6 3095-3056 | 4x2,5 | 3037 | 1,5x2,5 | 1802 2/2,2 4,8 6,2 12 42 62 12 13,4
8 107 X 5x6 3047-3013 | 4x2,5 | 3002 | 1,5x2,5 | 1800 2,5 4,3 5,6 9 14 - 6 10,7
9 108 X 5x6 3028-2994 | 4x2,5 | 2978 | 1,5x2,5 | 2301 2/2,8 59 6,9 10 37 - 18 7,2
10 109 X 5x6 3171-3166 | 4x2,5 | 3157 | 1,5x2,5 | 2405 2,213,2 6,5 7,6 10 45 - 11,2 127
JUIIO — 3 iizra
11 114 bIX 5x6 2879-2844 | 4x2,5 | 2841 | 1,5x2,5 | 2000 | 13,2 - 2,713,2 53 7,2 11 17 1 13,5 13,5
12 120 bIX 5x6 2785-2760 | 4x2,5 | 2749 | 1,5x2,5 | 2199 | 11,7 9,9 2,412,7 5,6 6,0 10 19 - 8,6 14,6
13 125 bIX 5x6 2957-2927 | 4x2,5 | 2925 | 1,5x2,5 | 2000 11 91 2,2/2,5 4,5 54 11 21 - 10,5 11,2
14 126 bIX 5x6 2782-2733 | 4x2,5 | 2730 | 1,5x2,5 | 1802 | 13,14 | 12,3 | 2,4/2,6 55 59 11 15 9 9,4 7,6
15 127 bIX 5x6 3043-3022 | 4x2,5 | 3015 | 1,5x2,5 | 2000 - - 2,0/2,2 47 6,3 11 3 4 4 7,5
16 290 bIX 5x6 2711-2689 | 4x2,5 | 2679 | 1,5x2,5 | 2095 | 11,6 9,9 3,1/3,4 4,8 7,6 8 20 - 9,8 10,7
17 111 OJIA 5x6 2860-2845 | 4x2,5 | 2869 | 1,5x2,5 | 1704 | 131 10,7 | 2,4/3,3 6,8 9,2 12 35 44 10 16
18 117 OJIA 5x6 2793-2781 | 4x2,5 | 2774 | 1,5x2,5 | 1600 | 22,2 20,4 | 4,4/5.2 9,5 13,2 12 74 68 38 7
JJY0 — 4 iizra
19 135 X 5x6 3148-3084 | 3x2,5 | 3068 - - 10,6 8,6 1,8/2,8 - 6,4 15 80 - 13,5 23,5
20 67 OJI 5x6 3453-3439 | 4x2,5 | 3505 2,5 1466 | 22,9 21,9 1,9/2,3 6,4 6,5 12 17 71 12,6 6,1
21 68 OJIN 5x6 3312-3234 | 4x2,5 | 3236 2,5 950 23,1 20,9 | 3,6/4,2 6,4 5,8/7 12 83 82 19 13,1
22 131 OJIN 5x6 3269-3195 | 3x2,5 | 3169 - - 18,4 15,9 | 53/54 - 7,7 10 100 9 19,5 6,8
23 134 DI 5x6 3323-3343 | 3x2,5 | 3234 - - 21,1 18,4 3,6/- - 7,3 16 56 56 32,5 12,7
24 138 bIX 5x6 2959-2938 | 4x2,5 | 2931 2,5 1801 13 11,5 3,2/4 - 7,6 9 41 - 16 11,5
25 293 bIX 5x6 3046-2970 | 4x2,5 | 2961 2,5 1903 - - 2,212,3 4 4,8 9 11 - 16,6 10,2
26 292 X 5x6 3105-3066 | 3x2,5 | 3042 - - 11,8 10,3 | 2,6/3,2 - 7 13 32 53 24,1 16,4




csanBs 5.5-im davami
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1 ]2 | 3 | 4 | 5 | 6 | 7 | 8 |9 [10 11 [12 | 13 | 14 15 16 17 |18 | 19
JUTIO — 5 iizra
27 |95 bIX 5x6 3063-3007 | 4x2,5 | 3000 | 2,5x1,5 | 2004 2.8/30 |58 7.4 9 14 16 6 16,2
28 | 226 | BIX 5x6 3111-3105 | 4x2,5 | 3100 | 2,5x1,5 | 2098 2.8/3,4 |69 7 7 14 5 5,4 12,2
29 | 241 | BIX 5x6 2968-2917 | 4x2,5 | 2910 |2,5x1,5 | 2107 |9 85 |3135 |6 6,4 10 16 10 9,2 15,7
30 212 | X 5x6 3097-3065 | 4x2,5 | 3058 | 2,5x1,5 | 2303 2,426 |46 5 12 14 - 9,2 16,8
31 |94 X 5x6 2839-2826 | 4x2,5 | 2818 |2,5x1,5 | 1799 | 10,7 |91 |28/32 |48 6,2 9 15 - 10,2 |10
32 219 |X 5x6 2965-2926 | 4x2,5 | 2918 |2,5x1,5 |2003 | 11,2 |10,1 |26/3 6,2 6,4 12 36 1 7 22,3
33 1223 | X 5x6 3019-2978 | 4x2,5 | 2969 | 2,5x1,5 |2107 | 12,3 | 10,8 |24/3 5,2 7,3 12 38 5 7,8 21,3
34 |85 DI 5x6 3146-3084 | 4x2,5 | 3070 | 2,5x1,5 | 1803 | 18 153 |2,8/32 |81 8,2 13 68 35 138 | 195
35 | 213 | ©JIf 5x6 3005-2982 | 4x2,5 | 2892 | 2,5x1,5 | 2006 32136 |78 8 10 65 - 7,8 13,3
36 | 216 | @I 5x6 3172-3120 | 4x2,5 | 3066 | 2,5x1,5 | 1804 | 16,2 | 138 |21/28 |8 10,6 16 105 46 13,9 | 189
JUTIO — 6 iizra
37 | 153 | ®oifg 5x6 2962-2940 | 4x2,5 [ 2940 |2,5x1,5 | 1410 | 126 [111 |05/0,6 3,738 | 14 6 - 11 74
38 | 144 | BIX 5x6 2925-2912 | 4x2,5 | 2899 |2,5x1,5 | 1911 1 - 15 3
39 | 145 | BIX 5x6 2893-2843 | 4x2,5 | 2819 |2,5x1,5 | 2039 | 13 11,9 | 3/3,2 45/55 | 8,7 12 11 13 8,5 16,5
40 |146 |BIX 5x6 2796-2762 | 4x2,5 | 2757 | 2,5x1,5 | 1900 3,4/35 |55 5,5 4,5 3 - 6 55
41 | 147 | BIX 5x6 2807-2782 | 4x2,5 | 2770 | 2,5x1,5 | 2002 | 126 |11,2 |2/32 6,1 8,4 8 23 1 14 6,1
42 | 148 | BIX 5x6 2848-2815 | 4x2,5 | 2810 |2,5x1,5 | 1803 | 132 | 11,1 |2/32 6,2 6,4 10 20 20 8,5 9,6
43 | 149 | BIX 5x6 2853-2829 | 4x2,5 | 2953 | 2,5x1,5 | - 155 | 146 | 1,8/26 4,6 10 12 8 7,4 12,2
44 | 151 | BIX 5x6 2082-2968 | 4x2,5 | 2965 |2,5x1,5 | 1858 | 115 |91 |18/22 |49 7 14 31 - 10 13,4
45 152 | X 5x6 2882-2868 | 4x2,5 | 2856 | 2,5x1,5 | 2105 2,228 | 4,4 4,5 9 11 - 10,7 | 113
46 | 157 | BIX 5x6 2975-2960 | 4x2,5 | 2950 | 2,5x1,5 | 2299 22,6 5,9 6 13 3 20 5 14,5
JUTIO — 8 iizra
47 | 141 | @JII 5x6 3046-2951 | 4x2,5 | 2945 | 2,5 1701 | 17,3 | 14,8 [3,7/44 |9 14,3 16 236 - 41 12,6
48 | 142 | @JII 5x6 3079-3020 | 4x2,5 | 3014 | 2,5 1507 | 19,8 |17,6 |3,5/36 |85 8,5 17 220 - 35 13,7
49 | 242 | @I 5x6 3123-3082 | 4x2,5 | 3065 |2,5x1,5 | 1777 | 186 | 176 |3,2/41 |93 14,3 12 78 28 154 | 19,3
50 |132 |rur 5x6 3840-3831 | 4x2,5 | 3809 |25 1703 6,4 129 |76 16 70 247 35 15
51 309 |X 5x6 2886-2837 | 3x2,5 | 2836 149 |12 1,6/2,4 6,3 17 125 - 3 17,8
52 | 232 | ©JI 5x6 2932-2895 | 4x2,5 | 2891 | 2,5 1506 | 22,5 |19,6 |4,7/48 |88 10,6 18 168 - 77 10
53 | 238 | @A 5x6 2900-2845 | 4x2,5 | 2841 |25 1650 | 22,2 [201 |4 9,8 15,6 18 283 - 42 16,5
54 | 297 | ®JI 5x6 2932-2897 | 3x2,5 | 2906 21 18,5 | 1,6/2 11,2 16 20 15 205 |25
55 | 299 | ®JIf 5x6 2960-2910 | 4x2,5 | 2896 | 2,5 1406 | 20,7 [ 17,8 |41 8,8 11,9 18 283 - 48 13,6
JIIHO — 9 iizra
56 |202 | BIX 5x6 3253-3251 | 4x2,5 | 3241 |2,5x1,5 | 2401 2,8/32 |53 6,4 9 16 2 8 16,4
57 | 208 |TUl 5x6 3772-3736 | 4x2,5 | 3543 |2,5x1,5 | 1700 | 24,1 |21,6 |24/34 |68/75|75 12 37 50 119 | 166
58 161 | X 5x6 3133-3103 | 4x2,5 [ 3091 | 2,5x1,5 | 1999 3/3,8 6,7 8,2 11 14 26 5 24,3
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[59 205 |X | 5x6 | 3070-3049 | 4x2,5 [ 3041 [2,5x1,5 | 2398 | | 12729 [74 |4 | 9 IE |43 |155
Csngsin 5.5-un davami
1 [ 2] 3 | 4 | 5 | 6 | 7] 8 | 9 [ 10 [ 1] 12 | 13 | 14 |15 ] 16 [ 17 | 18 | 19
JUTIO — 10 iizro
60 | 180 | BIX 5x6 | 2858-2803 | 4x2,5 [2797 | 2,5x1,5 | 2151 3,8/4,0 5,6 7,4 9 | 21 - 9,7 10
61 | 189 | BIX 5x6 | 2682-2645 | 3x2,5x1,5 | 2644 72 | 61 1,1/1,3 4,8 12 | 24 - 11 5,5
62 | 204 | BIX 5x6 | 2991-2942 | 4x2,5 | 2934 | 2,5x1,5 | 2296 3/3,4 5,7 5,5 8 2 3 5,5 12,6
63 | 182 | X 5x6 | 2891-2835 | 3x2,5 | 2833 10,2 | 74 1,2/1,4 10,3 16| 75 | - 19,3 6
64 | 194 | X 5x6 | 3022-2989 | 4x2,5 | 2987 | 2,5x1,5| 2340 | 9,9 | 81 1,812 4,8 4,8 14 | 26 - 271 3,8
65 | 196 | X 5x6 | 2873-2843 | 4x2,5 | 2841 |2,5x1,5| 1897 | 11,4 | 8,9 3/3,6 7,2 8,2 14 | 65 - 235 22
66 | 199 | X 5x6 | 2818-2759 | 3x2,5 | 2354 10 | 841 1,411,7 6,1 16 | 105 | - 20,5 6,3
67 | 143 | ®JIJL | 5x6 | 2941-2905 | 4x2,5 | 2893 | 2,5x1,5 | 1699 5 9,8 9,9 12 | 134 | - 35 45
68 | 167 | @I | 5x6 | 2941-2928 | 4x2,5 | 2676 | 2,5x1,5 | 2056 | 85 | 6,9 1/1,3 4,6 5 15 | 42 - 16,5 9,1
69 | 181 | ®JIJT | 5x6 | 2955-2941 | 4x2,5 | 2927 | 2,5x1,5 | 2000 0,8/1,3 4,4 5,2 14 | 40 - 17,6 7,5
70 | 183 | ®JIJT | 5x6 | 3046-2994 | 3x2,5 | 2988 17 | 14 212,1 10,2 16 | 194 | - 19 6,1
71 | 185 | @I | 5x6 | 3002-2948 | 3x2,5 | 2936 135 | 10,3 | 1,8/19 4,3 16 | 125 | - 18,4 6,6
72 | 187 | @I | 5x6 | 3024-3005 | 4x2,5 | 2919 | 2,5x1,5 | 2201 3/3,4 5,5 6,3 12 | 12 8,5 15,3
73 | 188 | @I | 5x6 | 3018-2965 | 3x2,5 | 2968 14,1 | 11,7 1,516 10, 17 | 185 | - 22 5,6
74 | 190 | @I | 5x6 | 2934-2880 | 4x3x2,5 [2862| 15 | 1680 | 15 | 133 2,8/4 8 16,5 11 | 62 - 19,3 10,8
75 | 198 | @I | 5x6 | 2815-2760 | 4x2,5 | 2758 | 2,5x1,5 | 1880 | 11,5 | 9,5 2,6/2,8 5,3 6,3 12 | 46 - 41 3,8
JUTIO — 11iizro
76 | 173 | BIX 5x6 | 2846-2831 | 4x2,5 [2835] 25 [ 1450 | 8 | 6,6 0,3/08 |[1,9/23 2,2 16 | 27 - 10 45
77 | 174 | BIX 5x6 | 3023-3000 | 4x2,5 |2995|2,5x1,5| 2182 | 10 | 8.1 1,5/1,6 2,2 3,4 13| 13 | 6 4,5 17,5
78 | 175 | BIX 5x6 | 3284-3264 | 4x2,5 | 3249 | 2,5x1,5 | 2099 1,9/2,0 4,4 5,8 11 | 12 - 8,6 12,5
79 | 176 | BIX 5x6 | 2966-2954 | 4x2,5 | 2945 |2,5x1,5 | 1806 | 9,1 | 7,2 3,4/3,9 5,2 6,8 9 | 22 | 7 7 14,4
80 | 166 | X 5x6 | 3047-3003 | 3x2,5 | 2997 | 2,5x1,5 105 | 8,4 0,7/0,8 5,4 15 | 52 - 7,6 6,6
81 | 170 | X 5x6 | 3188-3144 | 4x2,5 | 3144 |2,5x1,5| 2850 | 11,2 | 9,6 1,0/1,1 5,3 5,1 17 | 36 - 7,6 11,5
82 | 171 | X 5x6 | 3035-2998 | 4x2,5 | 2984 | 2,5x1,5 | 2446 | 7,9 | 59 0,6/0,8 4,4 3 17 | 38 - 7,4 9,3
83 | 172 | X 5x6 | 3018-2980 | 4x2,5 | 2967 | 2,5x1,5 | 1997 | 8,8 | 68 1,7/1,9 4 4,6 15 | 15 - 11 26,2
84 | 177 | X 5x6 | 3165-3124 | 4x2,5 | 3060 | 2,5x1,5 10,8 | 9,3 2,112,5 5 6,6 15 | 50 - 8 21
85 | 83 | @I | 5x6 | 3028-3018 | 4x2,5 | 3008 |2,5x1,5 | 2210 | 20,8 | 193 | 2,5/3,0 5,3 6,3 10 | 33 - 7,5 14,8
86 | 168 | ®JII | 5x6 | 3082-3030 | 4x2,5 | 3027 | 2,5x1,5 17,6 | 154 | 3,0/38 5 5,9 16 | 230 | - 25 6
87 | 178 | ®JII | 5x6 | 3467-3452 | 4x2,5 | 3440 | 2,5x1,5 | 2905 | 151 | 139 | 1,8/2,0 6,5 7,1 14 | 27 - 7,2 16
88 | 214 | X 5x6 | 2995-2982 | 4x2,5 | 2944 | 2,5x1,5 | 1704 | 11,1 | 8,4 9 2 - 1,5 3
JJHO — 13 {izra
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89 | 246 DJI]] 5x6 2855-2826 4x2,5 2819 2,5 1689 4.3/4,4 8,8 12 14 133 - 49 45
90 | 244 | @JIA 5x6 3042-3004 4x2.5 2990 2,5 2000 3,9/4,3 7,6 10,3 17 117 - 22 36,7
91 | 480 | @I | 5x6 | 2908-2871 4 2860 | 2,5 | 1457 3,8/4 76 11,8 1Codvab 5/5-in davanpe 17,1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
92 | 247 | BLBIbBI 6 2592-2556 4x2,5 2554 | 2,5x1,5 | 1253 - - 7,274 13,2 18,1 7 55 34 19 6,8
93 | 257 | BBIBI 5x6 2477-2464 4x2,5 2454 25 1272 - - 5,7/6 7,1 11,4 8 32 38 15,6 5,8
94 | 259 bIX 5x6 2995-2974 3x2,5 2977 24,3 | 21,8 3,9/4 11 16 268 - 46 15
95 | 269 X 5x6 2746-2736 3x2,5 2608 11 8,7 3,0/3,4 6,5 12 55 - 31,5 4
96 | 251 X 5x6 2916-2910 4x3x2,5 2896 | 2,5x1,5 | 2004 3,2/3,4 6,5 8,4 10 41 - 20 7,5
97 | 255 X 5x6 3045-3034 | 4x2,5x1,5 | 3031 10,5 8,9 0,8/1 3,2 14 20 - 10 7,8
98 | 261 X 5x6 2750-2739 4x3x2,5 2818 | 2,5x1,5 | 1693 19 16,8 2,8/3,23 58 7,6 12 41 - 18,6 9
99 | 401 DI 5x6 2870-2849 4x2,5 2844 2,5 1600 3,9/4 1,7 13,5 16 184 - 35 12,3
100 | 254 | ®JI] 5x6 2832-2799 4x2,5 2785 2,5 1450 | 21,2 | 19,1 2,7/3,4 7 15,2 13 30 76 21,2 16,5
101 | 263 | DJI] 5x6 2783-2777 4x2,5 2771 2,5 1700 | 23,3 | 20,9 4 7,8 9,4 12 87 - 25 12
102 | 266 | DJI] 5x6 2898-2853 4x2,5 2844 | 2,5x1,5 | 1799 243 | 21,8 1,2/1,3 8,2 121,3 14 100 - 23 4
103 | 402 | ®JI] 5x6 3039-3996 4x2.5 2968 2,5 1650 | 24,1 | 21,7 3,2/3,4 10,8 12,8 16 200 15 23,5 12,9
104 | 408 | ®JI] 5x6 2977-2943 4x2,5 2932 2,5 1547 23,7 | 21,3 3,6/3,9 9,3 8 14 118 92 28,2 11,1
DDO-15 iizra

105 | 98 bIX 5x6 3203-3090 4x2,5 3080 | 2,5x1,5 | 1800 7,8 52 2,5/2,8 4.4 7,1 12 10 14 11,4 14,2
106 | 275 bIX 5x6 3021-3004 4x2.5 2987 | 2,5x1,5 | 2205 8 5,4 2,4/2,8 8,5 11,5 13 81 - 225 15,8
107 | 280 bIX 5x6 3315-3217 4x2,5 3211 | 2,5x1,5 | 1800 7,8 5,2 2,8/3 51 5,9 10 1 17 - 13,9
108 | 281 bIX 5x6 3041-3002 4x2,5 2995 | 2,5x1,5 | 1905 8,1 53 2,8/3,2 5,6 9,5 10 14 - 9 14,8
109 | 282 bIX 5x6 3328-3322 4x2,5 3912 | 2,5x1,5 | 2596 8,3 5,7 2,8/3 5,6 8,5 8 15 - - 13,6
110 | 99 X 5x6 3085-3012 4x2,5 3000 | 2,5x1,5 | 1907 149 | 12,4 2,713 53 5,6 13 47 - 15,9 16,2
111 | 248 X 5x6 3086-3083 4x2,5 3113 | 2,5x1,5 | 1992 15,5 13 2,6/2,8 5,8 6,5 13 23 - 19,6 12,4
112 | 277 X 5x6 3058-3015 4x2.5 3006 | 2,5x1,5 | 1800 16 13,5 1,6/1,8 42 55 14 63 - 17,5 9,4
113 | 283 X 5x6 3064-3039 4x2.5 3032 | 2,5x1,5 | 1803 15,6 | 13,2 1,8/2 48 10,2 14 49 - 22 14,4
114 | 97 | TUr 5x6 3437-3433 4x2.5 3423 | 2,5x1,5 | 2122 2,4/2,8 45 54 10 15 - 15,6 15,2
115 | 278 | TUI" 5x6 3496-3490 4x2.5 3494 | 2,5x1,5 | 2002 2,9/3,1 5,5 5,7 10 14 13 8 16,7
116 | 272 X 5x6 3022-2973 4x2.5 2962 | 2,5x1,5 | 1801 3,6/3,8 8,1 8,3 11 55 - 25 9,7
117 | 89 DJI]] 5x6 3069-3032 4x2.5 3026 2,5 1707 23,6 | 21,9 2,8/3,1 7,1 7,5 16 152 - 28 12,6
118 | 93 DI 5x6 3055-2994 4x2.5 2963 2,5 1801 3,4/3,7 7,8 8,4 13 97 - 24 15,5
119 | 220 DI 5x6 3137-3093 4x2.5 3085 2,5 1476 17,2 | 14,8 2,8/3 5,2 6,5 17 120 - 23,6 26,7
120 | 235 DI 5x6 3147-3108 4x2.5 3050 2,5 1495 17,4 | 16,7 1,6/2 51 6 17 106 - 225 16
121 | 271 DI 5x6 3125-3090 4x2.5 2993 | 2,5x1,5 | 1751 17,4 | 14,9 1,8/2,1 6,3 6,8 16 139 - 26 6,2
122 | 273 DI 5x6 3084-3045 4x2.5 3032 | 2,5x1,5 | 1703 179 | 15,1 2,8/3 1,7 8,1 15 141 10 20 15,4
123 | 274 | ®JIO 5x6 3050-3027 4x2.5 3002 | 2,5x1,5 | 1515 17,4 | 15,9 1,8/2,2 8,2 8,4 14 95 - 18,6 10,6
124 | 276 DI 5x6 3104-3096 4x2.5 3089 | 2,5x1,5 | 2155 17,7 | 15,3 3,3/3,7 9,7 9,8 13 20 40 7,6 14,5
125 | 285 DJIT 5x6 3112-3052 4x2.5 2949 2,5 1492 17,8 | 15,3 2,9/3,7 7,1 7,2 16 80 64 21 20,2
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Csngsin 5.5-in davam

1 2 3 4 5 6 7 8 | 9 | 10 | 11 [ 12 | 13 14 15 | 16 [ 17 | 18 | 19
JUTIO — 19
126 | 28 DI 5x6 2764-2743 | 4x2,5 | 2736 | 2,5 | 1546 | 198 | 17,3 | 2,2/2,3 7 12,4 18 236 - 37 12
127 | 71 DI 5x6 2823-2779 | 4x2,5 | 2701 | 2,5 | 1378 | 20,8 | 17, | 3,4/3,6 | 82 13,8 19 235 - 30 9,8
128 | 73 DI 5x6 2940-2903 | 3x2,5 | 2875 | 2,5 | 1547 | 22,7 | 21,1 3,8 9,6 9,9 17 236 - 40 3,5
129 | 405 DI 5x6 2864-2817 | 4x2,5 | 2812 | 25 | 1453 | 226 | 19,1 4,2 9,9 11,9 13 166 - 25 13,6
130 | 406 DI 5x6 2828-2797 | 4x2,5 | 2787 | 25 | 1450 4,7 10,3 | 10,7 13 180 - 27 13,4
131 | 407 @I 5x6 3000-2933 | 3x2,5 | 2922 | 25 | 1600 | 23,2 | 21,2 3,9 104 | 147 15 106 123 19,2 6,6
132 | 410 @I 5%6 3005-2971 | 4x2,5 | 2957 | 25 | 1462 3,5/38 | 88 9,3 16 48 146 1,8 17,6
Camu: 8956 | 1778 | 2299,3 | 1660,7
Cymnammast, % - 16,56 - -
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CsanBan 5.5-As BepwIMHMII MsUTyMaTIapAaH aiablH oOlnyp KH, «OIHSIIILIN
HaTapblHAa (QAATURNAAT SHOCTIPAH Ta3nU(T TYHyNapbIHBIH SKCAPUMMATH WIKCAK ra3
aMWIMHA Mainukaup. I'yilyiaapaa MIOBCyA HCTHCMAp TEXHOJO3UNaNapblHIaH UCTH(ans
OJlyHMAcChl WJIS sUIarsiiap ojapar, Oy Iajja UCTUCMap MPOCECHHIs JUDT AaXUIHHIA
Maiie-ra3 TapbllblbbIHBIH SUIBEPUIICH3 CTPYKTYpJIapbl HapaHAbIbbIHAH (ThIXaCBaphbl Bs
fla oxBapl, Wa 1ga OHJAPBIH TapBIIIBIBBI) HIKCSK Ta3 aMHIM SIOCTSIPUCHCUHIISH
HeTspuHCa uctudans onyHMUr Bs TyHylapbl HIUIATMAK ITULH sjIaBsi ra3 capd eTmsiis
emruiiac fapaunsip, 1 t nefin ¢ixarilmasina sarf olunan enerjinin migdar: artir.

AnappuiMbII [IecadiaMaap 30CTAPUP KU, « DUHANUIN» HaTabbIHIAKbI Ta3au@T
TyWyJapblHBIH HCTUCMAapbl TMPOCECHUHIS Maile-ra3 TrapbllIbIbbIHBIH  SJIBEPUIICH3
HISPSIKAT CTPYKTYPJIAPBIHBI SoMorali IApSKAT CTPYKTypyHa YeBHPSH (eMyJICHAAIbI
pejuMs) TeXHoJo3uhanapaan uctudand eausipcs, OHIAPBIH Os3WISIpUHUA  (DOHTAH
LCYJdy WIS MCTUCMAp €TMSK MMKaHbl HapaHa Owisip. Bu wmsrcsans anapbUIMbIII
niecabiaManapbliH HATUCSUIAPH CSIBSUT 5.6-71a BEpUIIUD.

Csanpsin 5.6-nma ryitynap m3ps GakTUKA ra3 amiid (T), OHJIAPBIH Ta3Iu@T CyTy
WIS KCTUCMAPBIHBI TSMUH €TMSIK ITYIH JIa3bIM OJIaH XIcycu ra3 cspdu (Hs3spu P.)
B
K=r:P, Hucbaru Bepunmumgup (0ypama K-amgar naii Ts3iuru mspauTuHas HedT
TyilyJIapbIHBIH ¢doHTaHBYpMa dtocTspucucumup). K> 1,5 ommyrma, somoarali
TEXHOJIUUAHBIH TATOUTU WISl TYHyHY (DOHTaH ICylIyHa KEUUPMSIK UMKaHBI OJybYHY

rsi0yJ1 eTMSIK oJap.

CanBsn 5.6
Coipa | Tyity | Tans6 onmyHan l'a3 r: Py K=1,5 mspantunms
Noecu | Necm XIICYCH Ta3 amuni (1), aucostu (K) ¢doHTaH LICyTyHA
capou (P, MY/ T KEYUPUIMS
M/T SHITUMAaJIbI
1 2 3 4 5 6
1 2 154 570 3,70 Bap
2 102 267 487 1,82 Bap
3 105 264 200 0,76 Hoxmayp
4 106 207 343 1,66 Bap
5 107 396 429 1,08 Hoxmayp
6 108 184 324 1,76 Bap
7 109 205 249 1,21 YOXayp
8 120 253 463 1,83 Bap




9 125 356 500 1,40 Hoxayp
10 290 689 490 0,71 "
11 135 294 294 1,00 "
12 134 400 143 0,36 "
13 138 3217 390 0,12 "
14 293 448 1509 3,37 Bap

1 2 3 4 5 6
15 212 509 657 1,29 Hoxayp
16 94 470 680 1,45 "
17 213 126 120 0,95 "
18 153 2257 1833 0,81 "
19 146 679 2000 2,95 Bap
20 147 161 509 3,16 Bap
21 149 745 617 0,83 Hoxayp
22 151 189 323 1,71 Bap
23 152 514 973 1,89 Bap
24 141 74 174 2,35 Bap
25 142 62 159 2,56 Bap
26 309 209 119 0,57 Hoxayp
27 232 98 458 4,67 Bap
28 238 50 149 2,96 Bap
29 205 158 226 1,43 Hoxayp
30 180 749 462 0,62 Hoxayp
31 189 193 458 2,37 Bap
32 182 43 257 5,98 Bap
33 194 117 1058 9,04 Bap
34 196 141 338 2,38 Bap
35 199 115 195 1,70 Bap
36 143 90 261 2,90 Bap
37 167 126 393 3,12 Bap
38 181 122 440 3,61 Bap
39 183 70 98 1,40 Hoxayp
40 187 456 708 1,55 Bap
41 188 47 119 2,53 Bap

42 190 81 311 3,84 Bap
43 198 132 891 6,75 Bap
44 173 178 370 2,08 Bap
45 175 295 719 2,44 Bap
46 166 145 146 1,01 Bap
47 170 159 211 1,33 YoXIyp
48 171 127 195 1,54 HOXayp

135
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49 172 333 733 2,20 Bap
50 177 223 168 0,75 Hoxyp
51 83 367 227 0,62 Hoxyp
52 246 97 368 3,79 Bap
53 244 204 188 0,92 Hoxyp
54 420 96 153 1,59 Bap
1 2 3 4 5 6
55 259 117 172 1,47 Hoxyp
56 269 257 573 2,23 Bap
57 251 171 488 2,85 Bap
58 255 364 500 1,37 Hoxayp
50 | 261 199 454 2,28 Bap
60 401 117 190 1,62 Bap
61 263 193 287 1,49 Bap
62 266 24 230 9,58 Bap
63 275 77 287 3,61 Hoxyp
64 281 260 643 2,47 Bap
65 99 306 338 1,10 Bap
66 248 214 852 3,98 Bap
67 277 207 278 1,34 Hoxayp
68 283 169 449 2,66 Bap
69 97 492 1040 2,11 Hoxayp
70 272 106 455 4,29 Bap
71 89 99 184 1,86 Bap
72 93 111 247 2,23 Bap
73 220 217 197 0,91 Hoxyp
74 235 90 212 2,35 Bap
75 271 78 187 2,40 Bap
76 274 24 196 8,16 Bap
77 28 51 157 3,08 Bap
78 71 49 128 2,61 Bap
79 73 41 169 4,12 Bap
80 405 38 151 3,97 Bap
81 406 41 150 3,66 Bap
douran HCYyJIyHAa KCYHUPUIIMA CINTUMAJIBI OJIaH T’ yﬁynap: caiibl 53
Yo 65,43

MIIMKITHILIP.

CanBsan  5.6-makel

MAlIyMatiaap sdcCacCblHJa allabblAaKblIaphbl

reua eTMIK

01.01.2009-cy wunm Tapuxine «DUHALLIHY HaTabblHAa (OSIATHARAT

SIOCTAPSIH CyJammMaiia mspy3 ranMambiin 81 razmudt ryidycynnan 53-nuH (65,43 %)
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¢donrtan ncynyHa keunpuiMs uMmkansl Bapaslp. APIHII-aun ETU-ns iiapaapuiMbli
ryidynapslH HEHHM HCTUCMAp TEXHOJOAMHAChIHAAH HUCTUGAAS eauwisIpes, IISAMUH
ryiiynapbiH (JOHTaH LCYJIy WISl HCTUCMap OJyHMa MMKaHbI peajlailibIpbliia OUsp.

«OQUHANTN) HaTabblHAAa (QIATMANAAT DIOCTAPSH CyJalIMbBIII Ta3nmudT sicac

UCTUCMap PIOCTAPCHIApH marrbiaa Msaymar (01.01.2009-Cy un tapuxine) Csiassut 5.7-

ISl BEpUIIUP
Cadval 5.7

Cymnammaiia Msipy3 TaaMBIII Ta3Iu(T ryHyIapblHbIH Acac MIOCTIPUKUISIPU

Coipa | Tyity DIH/SUIMK [MIACHIIAT | Cynama,

No-cit No-cit [IlopuzonT Cuzask He(TbT, oy, T ras, s min 01151
1 2 3 4 5 6 7 8
1 110 IX 3115-3111 10 10 10 50
2 12 IX 2984-2972 28 27 17 49,1
3 104 X 3037-3027 50 36 15,6 41,9
4 106 X 3095-3056 48 62 12 56,4
5 114 IX 2879-2844 17 13,5 9,5
6 126 IX 2782-2733 15 94 37,5
7 127 IX 3042-3022 3 4 57,1
8 111 FLD 2860-2845 35 44 10 55,7
9 117 FLD 2793-2781 74 68 38 47,9
10 67 FLD 3453-3439 17 71 18,6 80,7
11 68 FLD 3312-3234 83 82 19 49,7
12 131 FLD 3269-3195 100 9 19,5 8,3
13 134 FLD 3323-3243 56 56 32,5 50
14 292 X 3105-3066 32 53 24,1 62,4
15 95 IX 3063-3007 14 16 6 53,3
16 226 IX 3111-3105 14 5 5,4 26,3
17 241 IX 2963-2917 16 10 9,2 32,5
18 219 X 2965-2926 36 7 2,7
19 223 X 3019-2978 38 7,8 11,6
20 85 FLD 3146-3084 68 35 13,8 34
21 216 FLD 3172-3120 105 46 13,9 41,4
22 145 IX 2893-2853 11 13 8,5 54,2
23 147 IX 2807-2782 23 1 14 42,2
24 148 IX 2848-2815 20 20 8,5 50
25 149 IX 2853-2829 12 8 7,4 40
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26 157 IX 2975-2960 3 20 5 87
27 242 FLD 3123-3182 78 28 15,4 26,4
28 132 QUQ 3840-3831 70 247 35 77
29 297 FLD 2932-2897 20 15 20,5 42,9
30 202 IX 3259-3251 16 2 8 80
1 2 3 4 5 6 7 8
31 208 QUQ 3772-3736 37 50 11,9 57,5
32 161 X 3133-3193 14 26 5 65
33 204 IX 2991-2942 2 3 55 60
34 174 IX 3023-3000 13 6 4,5 31,6
35 176 IX 2966-2954 22 7 7 24,1
36 247 VIl 2592-2556 55 34 19 38,2
37 257 VIl 2474-2464 32 38 15,6 54,3
38 254 FLD 2832-2799 30 76 21,2 71,7
39 402 FLD 3039-2996 200 15 23,5 7
40 408 FLD 2977-2943 118 92 28,2 43,8
41 98 IX 3203-3090 10 14 11,4 58,3
42 280 IX 3315-3217 1 17 - 94,4
43 278 QUQ 3496-3490 14 13 8 48,1
44 273 FLD 3084-3045 141 10 20 6,6
45 276 FLD 3104-3096 20 40 7,6 66,7
46 285 FLD 3112-3052 80 64 21 44,4
47 407 FLD 3000-2939 106 123 19,2 53,7
48 410 FLD 3005-2971 48 146 1,8 75,3
Comi: 2055 1775 659 46,34
Orta giymat: 42,8 36,1 13,73 45,8

CsanBsan 5.7-18 BepUIMHUII MsUTyMaTJIap SICAChIHIA alllabblIaKbIIaphl TeH eTMSIK
MIMKIHIUp:

1. 01.01.2009-cy un tapuxine dsamuititaT sroctsapsH 132 raznudT ryiycynyH 48-
uHas (36,4 %-1151) MAIICYTYH cyJaliMachl MIIIAUTUAS OJTYHYD.

2. CynammspIil TyHyJapblH SIHASIUK IMyMH IacuiaTel: HEPT 13pst — 20557, ras
13psa- 659 mun M, cy m3ps — 1775 T tamkun eaup. by manma 1 ryilyiia qumistH oprta
SUH/SIIMK IacuiiaT yibyH onapar 42,81, 13,73 mun M- BS 36,1 T onmymiayp.

3. MuxTsumng ryiynapaa cynamma faizi seanm uarepsanaa (2,7+80,7) asiiummp

BsI opTa 1mecadna 45,75 % TAmKUI eaup.
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«OUHANLTN» HaTabbIHAAKbl  CYJAIIMBIII  Ta3audT TyHyJapblHBIH HCTHUCMAp
3IOCT${pI/ICI/IJ'I$IpI/IHI/IH TAOUINIINHA sSACACAH alllabblIaKbI HATUCAUS DSIIIMSIK MIOMKIOHAOP:
SIOCTAPHUILIH ryﬁynapLIH IMOTCHCHAJI IACUJIAT UMKaHJIapbIHAAH ﬁeTﬂpHHX(H I/ICTI/I(i)a,ZI}I
CTMAK HOUIIH JIan CyJIapbIHBIH TSICpI/II[I/I calsACUHAA CAMAPAIN OCYJUIApbIH I/ICTI/I(i)aI[H
OJIyHMAacChIHA OIOMIIK emThiiaC BapbIp.

Aparilmis arasdirmlar gostorir ki, “28 May” NQCI-do do hasilat quyularinda lay
sularinin tacridi sahesinds istifado olunmus iisullar “Neft Daslar’” NQCI-doki iisullarla
eynidir. Toassif ki, alinan naticalor do onlardan farglonmir vo gasnastboxs hesab edils
bilmoz.

Nozoro alinmalidir Ki, golocokds yatagdaki hasilat quyularinda sulasmanin
miqdar1 todricon artacaq, bununla olagodar olarag onlarin karbohidrogenlor iizro
giindalik potensial hasilat imkanlarindan istifado etmok iss mohdudlasacaq, onda
problemin garsisin1 almaq iigiin daha samarali tacrid tisullarinin yaradilmasina va totbiq
olunmasina zarurat boyiikdiir. Oks taqdirds yaxin goalocokds quyularin karbohidrogenlor
tizro giindalik hasilatinin kaskin daracads asagi diismasi gozlonilondir.

Qeyd etmok lazimdir ki, Azneft iB-nin digor neftcixarma miiossisalarinds do lay
sularinin tocridi sahosindoki vaziyyat “Neft Daslar” vo “28 May” NQCI-dokilor
banzardir, ona gora da gostarilon problemin halli biitiin miiassisalorde 6z aktualligini
saxlamaqdadir vao bununla olagodar olaraq, gostorilon sahado axtaris ve elmi-

todgigatlarin davam etdirilmasi vacib sayilmalidr.

5.3. Hasilat quyularinda lay sularimin tacridi sahasinds moévcud olan
dsas tocrid materiallar:

Hasilat quyularinda lay sularinin tacridi sahasinds mévcud olan tacrid materiallari
Vo onlarin tatbiqi texnologiyalarinin saviyyasini miiayyanlosdirmok mogsadilo axirinci
20 il orzinds (1988-2008-c1 illar) hom inkisaf etmis xarici 6lkalordo (ABS, Rusiya
Federasiyasi, Boyiik Britaniya, Fransa, Almaniya, Yaponiya), hom do Azarbaycan Res-
publikasinda nogr edilmis elmi-texniki odabiyyat vo patent-lisenziya materiallar topla-
naraq sistemlosdirilmis va tohlil edilmisdir [1-14, 20, 27, 32, 42, 77 va b.].
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Tadgigatlar naticasinds miioyyan olunmusdur ki, miasir dovrdo sulasmis hasilat
quyularina daxil olan lay sularini tocrid etmaklo onlarin karbohidrogenlor tizro poten-
sial hasilatin1 barpa etmok mosalasi neftqaz¢ixarma sanayesinin an aktual problemlarin-
dondir. Bu sahads ¢oxlu sayda tocrid materiallarinin vo elmi-texniki tokliflorin olmasina
baxmayaraq, onlarin istehsalata tatbiginin somarasi gonastboxs deyildir. Biitiin 6lkalarin
neftqazgixarma sonayesindos lay sularini tocrid etmok mogsadilo eyni (oxsar) tocrid
tisullarindan vo tocrid materiallarindan istifado olunur. Homin tocrid materiallarini
asagida gostorilon ii¢ asas qrupa bolmok miimkiindiir:

1. Bork kiitloya (dasa) gevrilon portlandsement suspenziyalari (su vo ya neft osas-
11).

2. Bork kiitlaya ¢evrilon miixtalif torkibli kKimyavi reagentlor (gotranlar, polimer-
lar, glikollar va ya onlarin miiayyon nisbotds qarisigi).

3. Hela gevrilon miixtalif torkibli kimyavi reagentlor (polimerlor, gotranlar, gli-
kollar va ya onlarin miiayyan nisbatda garisigi).

Gostorilon osas tocrid materiallarindan tocriibads istifado olunmasinin naticalorini
giymatlondirmok moagsadilo asagida onlarin totbiq texnologiyalar1 va tatbigini mohdud-

lasdiran amillar nazardan kegirilir.

5.3.1. Bark kiitlaya (dasa) ¢evrilon portlandsement suspenziyalari

Tarixon neftqazgixarma sonayesinin inkisafinin ilkin morhalasindon baslayaraq
bu giina kimi portlandsement suspenziyalarindan neft vo qaz quyularinin qazilmasi pro-
sesinda quyu govdesinin mohkamlandirilmasi vo laylarin bir-birindon tocrid edilmasi
moagsadilo asas tocrid edici material kimi genis miqyasda istifado edilmokdadir. Daha
sonralar bu tocrid materialindan hasilat quyularinda lay sularini tocrid etmok mogsadilo
do istifado edilmaya baslanmis vo hal-hazirda da totbiq olunmaqdadir. Bu halda, ya su
asasli, ya da neft asasli sement suspenziyalar1 hazirlanir va tozyiq altinda laya daxil edi-
lir. Sonradan bark kiitlays (dasa) gevrilon bu tacrid materiallar1 lay sularmin quyuya
daxil olmasmin garsisini alir vo bununla da quyunun karbohidrogenlor {izro giindalik
potensial hasilatinin barpa olunmasina sorait yaradir.

Tamponaj sementlarinin torkibi va texnoloji xassalari
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Tamponaj sement materiali (klinkeri) oasasan ohong dasi vo gilin xiisusi
qurgularda (sobalarda) 1400+1500° C temperaturda bir-birilo birlogona kimi qizdirilma-
s1 (bisirilmasi) naticasinds alinir.

Tamponaj sementi miioyyan nisbatds su ilo qarisdirildigda suspenziya alinir vo
homan suspenziya hom havada, ham do sulu miihitdo tutusma Vo barkima xassasine
malikdir. Homin materialin torkibindo miioyyon nisbotdo asagidaki oksidlor vardir:
kalsium (CaO), silisium (SiOy), aliiminium (Al,O3) vo domir (Fe,O3). Gostorilon
oksidlar sarbast halda deyil, kimyavi birlosmoalar halinda olurlar [23].

Sobalarda sement materialinin bisirilmo prosesinds kalsium, silisium, aliiminium
vo domir oksidlari bir-birilo reaksiyaya girorak klinker adlandirilan materiali amalo
gotirirlor. Homin materialin torkibi asagidaki minerallardan ibarat olur:

ic kalsium silikat 3Ca0-SiO,;

iki kalsium silikat 2Ca0O-SiO;

ti¢c kalsium aliiminat 3Ca0O-Al,O3;

dord kalsium aluminferrit 4Ca0O-Al,O3-Fe,03;

Uc kalsium silikat — portlandsement klinkerinin osasin toskil edir. Bu mineral
klinkerin tarkibinda 40+60%-dir. Onun molekulyar kiitlasi 228,3 olub, bunun da 73,7%-
ni CaO va 26,3%-i SiO; toskil edir.

Portlandsement materialinin  torkibindoki  digor manerallarin  miqdari
doyismoklo ham sement suspenziyasinin, hom do yaranmig Sement dasinin
gostaricilarini istonilon istigamatds doyismok (tonzimlomok) miimkiindiir.

Tamponaj sementlori torkibine gora asagidaki névlars ayrilir.

— Klinker torkibli portlandsement;

— gil torkibli klinker;

— klinkersiz tarkib.

Neft vo gaz quyularinin ingasi prosesindo asason QOST 1581-85-0 uygun
portlandsementlordan istifads olunur.

Portlandsement materiallari torkibino gors asagidaki novlors ayrilir:

— olava mineral gatilmayanlar;
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— olavo mineral qatilanlar. ©lavo mineral kimi domna slaklar1 (20 %-o godor),
vulkanik va ya ¢okiintii stixurlar1 (20 %-o qodar), kvars qumlari (10 %-o goadar), shong
dasi tozlarindan (10 %-o godor) istifads olunur.

Istehsalatda istifado edilmok ti¢iin sement suspenziyalar sixhigma (kg/m®) gora
asagidaki Kimi hazirlanir:

— yiingiil (1400-dan az);

— ylingiillagdirilmis (1400-+1600);

—normal (1600+1850);

— agirlagdirilmis (1950+2300);

— agir (2300-dan ¢ox).

Sement suspenziyalarimin hidrotasiya va barkima mexanizmi

Sement suspenziyalarini digar adi suspenziyalardan forglondiran asas cohat ondan
ibaratdir ki, onlar miiayyan vaxtdan sonra bark kiitlays ¢evrilirlor. Bu xiisusiyyatindan
istifado edorok onlardan tikinti sahalorinds, 0 ciimlodon do neft-gaz quyularinin
ingasinda genis miqyasda istifads olunur.

Elmi cohotdon sement suspenziyalarmin barkimo mexanizminin &yronilmosi
oldugca maraghidir va yiiz ildon artiqdir ki, bu sahads galisan todqiqatcilarin diggatini
calb etmokdadir. indiya kimi bu sahads ¢ox sayda va genis miqyaslh elmi-tadgigat islori
aparilmis, monoqrafiyalar ¢ap olunmusdur. Lakin bu prosesin mexanizmi halo do
Kifayat godor agilmamigdir [23, 53].

Akad. A.A.Baykovun nazariyyasina gora sement mahlulunun tutusma va barki-
masinds asagidaki ti¢ morhalo mévcuddur:

1. Hall olma marhalasi. Bu morhalads sement tozunun bir hissssi suda hall
olmagla kimyavi reaksiya gedir vo maye fazasi reaksiyanin moahlulu ilo doymus olur.
Bununla slagodar hall olmamis bark fazanin sathinds silikatlarin hidrotasiyasi yaranir
va kalsium-hidrooksid mohlula kegir.

2. Kolloid morholosi. Suda holl olmaga imkani olmayan bork fazanin kigik
hissalori hel strukturu yaradir.

3. Borkimo maoarholasi. Bu marholodo yaranmis kolloid-dispersiya sementinda

kristallagma-hidrotasiya prosesi gedir va sistemin barkimosi bas verir.
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Akademik P.A.Rebinder vo onun omokdaslarinin apardiglar1 todgiqatlarin
naticasinds tutusaraq barkiyan sistemlorin nazariyyasi daha do tokmillosdirilmisdir. Bu
sahoda A.Q.Bulatov, L.S.Molikaslanov, A.V.Voljenski, R.Kondo, K.Tpin va b. gérkom-
li alimlorin da ¢ox doyarli elmi-todgiqatlar1 olmusdur.

Tamponaj mohlulu hazirlanarkon onun parametrlori elo hadds olmalidir ki, nasos
vasitasilo onun quyuya vurulmasi miimkiin olsun vo lazimi yers ¢atdirildigdan sonra az
vaxt arzinds barkiyarak dasa ¢evrilmasi tamin edilsin.

Sement mahlulunun tolob olunan parametrlorini almaq ti¢iin ¢ox sayli tacriibalor
apartlmis, miixtolif soraitloro uygun vasitolor vo kimyoavi reagentlor toklif edilorok
sinagdan ¢ixarilmigdir.

Miiayyon olunmusdur ki, lazimi keyfiyyatdo sement suspenziyasi hazirlanmaq
ticlin birinci névbada portlandsement tozunun tarkibi kifayat godor xirda donaciklardan
ibarat olmalidir. Bu maqsadls, portlandsement tozunun keyfiyyatini yoxlamaq ti¢iin onu
hor 1sm? sahosindo 4900 desik olan olokdon kegirirlor. Yoxlama zamani gétiiriilmiis
niimunanin 15%-dan az1 olokdo galarsa, belo sement tozu istifado olunmagq tigiin yararh
hesab edilir.

Hasilat quyularinda lay sularini tocrid etmok ti¢iin portlandsement tozundan sus-
penziya hazirlanarkon iki név mayedon istifads olunur: sudan (igmali va ya doniz su-
yundan), ya da ki¢ik sixliga malik maye karbohidrogenlardon (dizel yanacagi, kerosin,
qaz kondensat1 v S.).

Sement suspenziyasi sudan istifado olunmaqla hazirlandiqda bels suspenziyalara
su asasl suspenziyalar deyilir. ©gar bu halda maye karbohidrogenlardan istifads olu-
narsa, onlar neft asasli suspenziyalar adlanir.

Fiziki vo kimyavi xassalorino gora su va neft osasli sement suspenziyalari bir-bi-
rindan asasli daracads farglonirlor. Hasilat quyularinda lay sularinin tocrid edilmasinda
onlarin bu xassaloarindan diizgiin vo maqsadyonlii istifade olunmasi olduqca vacibdir.

Su asasli sement suspenziyalart

Su oasasli sement suspenziyalari (SOSS) hazirlanarkon istifado olunan su vea
sementin ¢oki ilo nisbati su-sement amili adlanir. Su-sement amili 0.5-o borabor

oldugda, yaranan sement suspenziyasi normal hesab olunur vo suspenziya asagidaki
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gostariciloro malik olur: sixliq — 1800+1850 kg/m?, 30 dogige arzinds stabillik — 0.00
sm®, AzNii konusu iizro yayilmasi — 1621 sm.

Su-sement amili 0.5-o borabar olan sement suspenziyasinin dasa ¢evrilmasi pro-
sesini 75° C temperaturda Vik cihazi vasitasilo toyin edirlor (sokil 5.1). Yoxlama zama-
n1 cihazdaki iynonin ucu 1.5+2.0 mm dib sathindon yuxarida dayandigi an tutusmanin
baslangici, yuxari sathdon gostorilon godor asagida dayandigi an iSo tutusmanin sonu
hesab olunur. Gostorilon soraitdo normal sement suspenziyasinin tutusma baslangici 1

saat 45 dogigadan ¢ox, tutugsmanin sonu isa 2 saat 45 dogigodon az olmamalidir.

Sakil 5.1. Vik cihazi
1 — oturacag; 2 — niimuns {igiin stokan; 3 — iyno; 4 — stok
saxlayicisi; 5 — ol¢ii skalasi; 6 — stok.

Movcud standarta gora sement dasindan hazirlanan ¢ubuglarin 2 giindoan sonra
ayilmaya garst miiqavimati asagidaki toloblora cavab vermalidir: igmoali sudan istifado
edildikdo 2106-10* N/m?, doniz suyundan istifads edildikds iss 2496-10* N/m?.
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Elmi-texniki adobiyyatdan malumdur ki, su asasli sement suspenziyasi hazirla-
narkon miixtolif torkibli kKimyovi reagentlordon istifado etmoklo onun fiziki-kimyavi pa-
rametrlorinin (sixligmni, tutusmanin baslangict vo sonunu, yayilmasini va S.) giymatini
istonilan istigamotdo doyismok miimkiindiir. Belo reagentloro misal olaraq agsagidakila-
r1 gostormok olar: sintan, karbooksilmetilselloiz (KMS), sulfid-spirt bardasi (SSB),
kalsium-xlorid (CaCl,) va s.

Neft asasli sement suspenziyalart

Neft asasli sement suspenziyalarinin (NOSS) hazirlanma texnologiyasi SOSS-in
hazirlanma texnologiyasindan yalniz onunla farglonir ki, bu halda sement tozunu hall
etmok tiglin su avazins kigik sixliga malik maye karbohidrogenlordon istifado olunur.
Lakin hazirlanmis NOSS 6z keyfiyyotino gora SOSS-don ¢ox farglidir, belo ki, otraf
miihitdoki temperaturun giymotindon asili olmayaraq onun barkimasi vo dasa ¢evrilmasi
bas vermir. NOSS-in bark kiitloys ¢evrilmasi ii¢lin yegana sort ondan ibaratdir ki, har
hansi temperaturda onun su ilo garigdirilmasina sorait yaradilsin. Bu halda NOSS-in
torkibindoki maye karbohidrogenlar su ilo avaz olunur va naticada sement hissaciklori
ilo suyun garismasindan SOSS yaranir, bununla da suspenziyanin bark kiitloya
cevrilmasi prosesi bas verir.

Tacriibada hasilat quyuylarinda lay sularini NOSS-don istifado etmoklo tacrid
edorkon, tozyiq altinda onu hom layin sulasmus hissasine, hom do karbohidrogenli
hissasina daxil edirlor. Bu halda, layin sulagmis hissasindo NOSS lay suyu ilo garisaraq
bark kiitlaya ¢evrilir vo hamin hissani tacrid edir. Lakin layin karbohidrogenli hissasin-
do NOSS 6z maye aqreqat halin1 saxlamaqda davam edir vo quyunun tomirdon sonraki
istismar marhalasinds onun mohsulu ilo barabar yer sathino cixarilir. Belaliklo do,
NOSS vasitasilo hasilat quyularinda lay sularmin tacrid olunmasi il barabar quyunun
karbohidrogenlor iizro giindalik potensial hasilati1 barpa etmok miimkiin olur.

Tadgigatlar naticasinds miiayyan olunmusdur ki, tacrid materiali kimi portlandse-
ment suspenziyalarinin (ham su, ham do neft asasli) miisbat cohati ondadir ki, lay
soraitinds onlar barkiyarak dasa ¢evrilir vo quyuya daxil olan sularin garsisinda sadd ya-
radir, monfi cohoti iSo — onlarin laylarin mikrokanallarina daxil olmasinin qeyri-

miimkiinliyidiir (6lgtilar nisbatinin uygun olmamasi sobabindan) [27, 32].
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5.3.2. Boark Kkiitlaya cevrilon miixtalif tarkibli kimyavi reagentlor

Elmi-texniki odobiyyatda hasilat quyularinda lay sularini tocrid etmok moagsadila
Kimyavi reagentlordon istifadoys asaslanan ¢oxlu sayda iisullar mévcuddur. Bu tisullar-
dan on ¢ox diqgat ¢okanlori maye halinda laya daxil edilon vo orda bark kiitloys ¢evril-
moklo sularin tacrid olunmasini tamin edonlordir [32, 35, 76 va s.]. Asagida onlardan
bozilorinin torkibi vo asas gostaricilori nozordon kegirilir.

TSD-9 reagenti. Bu reagent polimer oasasli fenol-formaldehid gotranindan ibarat
olub, onun boark kiitloys ¢evrilmasi tigiin alave olaraq formalin va ya paraformaldehid
reagentlorindon do istifado olunmalidir. Normal soraitdo TSD-9 reagentinin osas gosto-
ricilori: maye halinda sixligi — 1010+1100 kg/m®, dzliilityii — 6090 mPa-s-dir. Hall ol-
mast: spirtdo — yaxsi, suda 1/3 nisbatinda hall olur, maye karbohidrogenlards iss hall
olmur. Barkimasi — 20+40° C temperaturda miimkiindiir.

TS-10 reagenti. TS-10 termoreaktiv fenolformaldehid gatraninin miirakkab tor-
Kibli polimerlarindan ibaratdir. Bu reagentin bark kiitloya ¢evrilmasi ti¢iin alave olaraq
formalin vo ya urotropin, ya da onlarin miiayyan nisbatds garisigindan istifads olunma-
lidir. Maye halinda TS-10 reagentinin sixlig1 1160 kg/m® olub suda yaxst hall olur, lakin
maye karbohidrogenlards hall olmur. 50-80° C temperaturda barkiyir.

SNPX-81 reagenti. Bu reagent poliefiruratendiizosionat asasinda toliolendiizosio-
nat vo polioksiterametilenglikoldan ibarstdir. Reagentin asetonda hall olmus 50 %-li
mohlulundan istifado olunur ki, onun da adi soraitdo ozliliiylii 48 mPa-s toskil edir.
Reagentdon amala galmis bark kiitlonin sixilmaya qars1 miigavimati 1.8 MPa togkil edir.
Adgeziya miigavimoti iso metalla 7.4 MPa, siixurla 3.3 MPa-dir.

SNPX-82 reagenti. Bu reagent metakril polimeri tursusu va dietilammonium duz-
larinin asasinda yaradilmigdir. Reagent ag rongli toz halinda olub, suda yaxs1 hall olur
va onun 1 %-li sulu mahlulundan istifads olunur ki, adi soraitdoki ozliliyii 3.5 mPa-s
toskil edir. Bu moahlulun lay sulari ilo qarigdirilmasi naticasinds ¢okiintii yaranir.

SNPX-83 reagenti. SNPX-83 reagenti epoksid vo fenol gotranlarinin osasinda
yaradilmigdir va onun tarkibi kiitlo %-la: 10+30 % epoksid, 7090 % fenol gatranindan

ibaratdir. Komponentlorin migdarindan asili olaraq reagentin ozliiliiyti 170-800 mPa-s
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arasinda doyisir. Bork kiitloys cevrildikdon sonra onun sixilmaya qarst miigavimoti
20+50 MPa, metalla adgeziyasinin miiqavimati 35+40 MPa, siixurla adgeziyasi1 iso 7+12
MPa toskil edir.

1321805 sayli SSRI-nin miialliflik Sohadatnamasindo [10] aseton vo glikol
reagentlorinin miiayyan nisbatds qarisdirilmasindan yaranan kiitlonin lay sularmin ugur-
la tacrid etmasi masalasi inandirici deyildir. Clinki hamin reagentlorin quyuya vurulmasi
texnologiyasina goro, onlarin laya daxil edilmasi ayri-ayriligda vo ardicilligla hoyata ke-
c¢irilmoalidir. Bu halda onlarin ham nasos-kompressor borularinda, hom ds laym mikro-
kanallarinda bir-birilo istanilon nisbotdo garisma ehtimali ¢ox azdir. Homin prosesda
yalniz bir mayenin bagqa maye ilo sixigdirilmasi bag verir vo onlar yalniz goriismo Sot-
hinda bir-birils ciizi nisbatds gariga bilarlor.

Bu qrupa daxil edilmis tocrid materiallarinin miisbat cohati ondadir ki, onlar la-
yin darinliklorina daxil etmok miimkiindiir, manfi cohatlori iso — barkidikdon sonra onlar
laymn sulagmis hissasini tocrid etmoaklo barabar, ham do karbohidrogenli hissasini do
tocrid edirlor. Bununla da, todbirdon sonraki morhalods hasilat quyularinin potensial
hasilat imkanlarindan samarali istifado etmok sansi itirilir.

Hasilat quyularinda lay sularimi tocrid etmok magsadilo toklif olunmus noazardan
kegirilon kimyavi reagentlordan istifads tisullar1 (eloca do digor analoji lisullar) asagida
gostarilon ¢ox ciddi ndgsanlara malikdirlor:

1. Lay sularinin tacridi prosesinds kimyavi reagentlor tozyiq altinda hom layin su-
lasmis hissasing, ham doa onun karbohidrogenli hissasino daxil edilir vo reagent bark
kiitlaya ¢evrildikdon sonra layin sulagsmis hissasi kimi, onun karbohidrogenli hissasi da
tocrido moruz qalir. Bununla da, tomirdon sonraki istismar morhalasinda nainki
quyularm karbohidrogenlor {izra giindalik potensial hasilatin1 barpa etmok miimkiin
olmur, hatta bazi hallarda onlarin foaaliyyst imkani da mohdudlasir.

2. Kimyavi reagentlor vasitasils hasilat quyularinda lay sularimi tocrid etmok tigiin
toklif olunmus mdveud iisullar selektivliyi toamin etmadiklarine gors, tacriibads onlardan

istifads etmoklo miisbat naticalors nail olmaq ehtimali olduqca asagidir.

5.3.3. Lay daxilinda hels ¢evrilan kimyavi reagentlar
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Hasilat quyularinda lay sularini tocrid etmok magsadils, tozyiq altinda laya maye

halinda daxil edildikdan sonra hels ¢evrilon kimyavi reagentlordan istifads edilmasina

aid tisullar da movcuddur [4, 32, 35, 62, 63, 6569 vo b.]. Bu isullarin mahiyyatini
aragdirmagq {igiin agagida onlardan bazisi nazordon kegirilir.

Qipan reagenti. Qipan reagenti hidroliz edilmis poliakrilmetil tursusunun natrium

golovi miihitds polimerizasiyasindan alinir. Reagentin torkibino asagidakilar daxildir,
kiitlo %-lo:

natrium akrilati - 80
akrilamid - 10
akrilnitril - 10

Reagentin molekulyar ¢okisi — 10°, sulu mehlulunun qatihigi —16-18 %, dzliiliiyii
— 3042000 mPa-s, sixligi — 10601070 kg/m*-dir.

Lay daxilinds reagentin duzlu lay sular1 ilo garismasi naticasinda hel amals galir.

Poliakrilamid (PAA) reagenti. Tocriibads istifado edilmok ii¢lin bu reagent ya
bork (dogranmis), ya da hel halinda istehsal olunur. Dogranmis PAA-nin 6l¢iilori 8 mm-
don kigik oldugu halda, iki ¢esiddoa istehsal olunur (A va B ¢esidlori). Reagentin ¢esidlor

uzra tarkibina aid malumatlar cadval 5.4-da verilir.

Cadval 5.4
Reagentin torkibi, %-lo
Cesid akrilamid polimeri | ammonium sulfat hg.l.l q.lm_:'iyan nomlik
¢cOktintiilor
A > 50 <38 <5 <16+20
B >45 <40 <5 <16+20

Lay sularini tacrid etmoak ti¢iin PAA-n1 sulu mahlulundan istifads olunur va sulu
mohlulun duzlu sularla garismasi naticasinds hel amalo golir. Lay daxilindo amala golon
hel lay sularinin quyuya daxil olmasinin garsisini alir.

MAK-DEA reagenti. Bu reagent metakril tursusu polimerinin vo onun dietilam-
monium duzunun dietilamin miihitdo polimerlogmasi naticoasinds alinir.

MAK-DEA reagentinin tarkibi, %-ls:

metakril tursusu - 60

dietilamin — 40
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Reagentin polimerizasiyas1 70° C temperaturda aparilir. Hasilat quyularinda lay
sularin tacrid etmoak tigiin onun sulu mahlulundan istifads olunur. Bu halda reagent toz-
yiq altinda laya daxil edilir vo lay daxilinds onun lay sulari ilo qarismasi naticasinds hel
amolo golir. Bu da lay sularinin quyuya daxil olmasinin qarsisini alir.

Elmi-texniki odobiyyatda yuxarida gostorilon reagentlorin diger analoglari da
movcuddur. Onlarin kimyavi torkiblori bir-birindan farglonss doa, hel amoalagatirma vo
tosir mexanizmlori eyni vo ya oxsardir. Misal tiglin 2133337 sayli Rusiya patentindo
[63] tocrid materiali almaq moaqgsadilo poliakrilamidin sulu mohlulu, kalsium bixromat
va ikivalentli domir ionlar garisigindan yaranan heldon istifado olunmusdur. 2196877
sayli Rusiya patentindo iSo [65], istifado olunan kimyoavi reagentlor asagidakilardan
ibaratdir: CaSO,—iin 2 %-li sulu mahlulu, CuSO, —tin 10 %-li mahlulu v etilsilikat. Bu
reagentlorin garismasindan yaranan helin uzun miiddot lay sularinin garsisini ala bilmasi
geyri-miimkiindiir. Todqiq edilon digar patentlords va texnoloji proseslards do bir-birils
miioyyan nishbotdo qarigdirildigda hel amalo gatiron miixtalif kimyavi reagentlordan
istifado olunmusdur vo onlarin hamisinin lay sularimi tocrid mexanizmi eynidir [64,
6669 va b.].

Hel omalo gatiron tocrid materiallarinin miisbat cohati — onlarin layin doarinliklori-
no daxil olmaq xiisusiyyatine malik olmasidir, manfi cahoti iss, hel halinda oldug-
larindan quyunun istismari prosesindo qisa vaxt arzindos sixisdirilaraq oradan konar
edilmasidir.

Noazordan kegirilon reagentlorin timasalinda lay daxilinda hel amala gatiran tacrid
materiallarindan istifade olunmasina aid asagidakilar1 gostormok miimkiindiir:

Hasilat quyularinda lay sularmi tocrid etmok moagsadilo lay daxilinds hel amalo
gotiran reagentlordon istifado edilmasi qisa miiddatli miisbat notica vera bilar. Lakin
nozars alinsa ki, quyunun tomirdon sonraki istismar marhalosinds lay daxilindoki hel to-
bagasi tadricon quyunun dibins sixisdirilarag onun mohsulu ilo oradan konar edilocok-
dir, onda hel amals gatiran reagentlordan istifads olunmasinin geyri-Samarali olmasi as-
kar olar.

P990016 sayli Azarbaycan Respublikasiin patentinda yeni tarkibli tocrid mate-

rial1 vo onun toatbiqi texnologiyasi yaradilmisdir [32]. Burada tocridedici material Kimi
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su osasli aktivlesdirilmis sement suspenziyasindan (SOASS) istifados edilir vo onun tor-
kibino asagidaki komponentlor daxil edilmisdir, kiitlo %:

popTiandceMeHT- 28,45 - 66,42;
kayctuk coma - 0,59-1,12;
Sy - rajiaHsbl.

SOACC-HUH XapaKTepUK bSIISATH OHAAABIP KU, aId CEMEHT CyCIIEH3UMaChIHIaH
Gbspriv oa-par OHYH TS3WWT aJIThIHAA Kamwidapiapiia jaia Jaxuia ojaMmar Bs opaaa
OSIPKUHSAPSIK CEMEHT JAlllbl SMSIJIS dATUPMSK XaSSaSi BapbIp.

CeMeHT cycnieH3UMachlHbIH aKTUBJISIIIAUPUIMSICH alllabblIaKbl TEXHOJIO3MIIa WIS
nisiaTa Keun-puiaup. SABBsUT KAyCTUK COJIaHBIH CYJTy MSIITYJIyHJAA aJy raijiazia CEMEHT
CyCIIEH3UWMachl IA3bIpJia-HbIp, COHpAa MCS MWa MEXaHUKH Icyiia (MEXaHUKHU
rapbILIBIPBIBEIAA), a Aa MUAPaBIUK ICyiUia (IUAPABIMKN aKTUBISIIIAPUBUISN) aK-
TUBJSIANPUWIND. By IIanga cCeMEHT MUCCIBUKIAPUA WIKCIK OSIPSIbsAs XbIpJajaHbIp,
OIOMIIK Cy-CEMEHT aMUWJIMHAS MIKCAK JApsIbsiis CaOWUTIMAS MaiauK — KIITJISS,
OSIPKUAMKISH COHpa HUCs KeMpuuiaTam nama yeBpuinp. Jlaboparopuiia mspauTUHASA
ma3bipianMbiin SOACC-HUH sicac mapameTpiisipu baABSI 5.5-19, oHyH 1 M°-H I4IH

J1a3bIM OJIaH MaTepUaIapbIH MUTIAPHI UCSA BAIBSA 5.6-1a BEPUIMULLIUD.

‘bsiassan 5.5.
Ceixuibr, | Maiibiima, 75" C-nis1 OSIPKUMSICH, CaaT-IsT
Cy-ceMeHT aMuiu 3
r/cMm cM OanuIaHbbIbbI COHY
0,5 1,87 18 1-40 2-15
1,0 1,54 12-22 2-10 3-50
15 1,38 13-24 2-30 4-45
2,0 1,30 14-22 2-56 6-40
2,5 1,25 14-23 3-35 8-10
bsanssn 5.6.
Corxmir, r/er’ MatepuanblH MUTIapHI, Kr/M°
ITopTnanaceMent Kayctuk cona Cy
1,87 1250 --- 620
1,54 769 9 759
1,38 556 11 815
1,30 435 12 854
1,25 357 14 884
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SOASS vasitasilo lait cynapbiHbIH TSBPHI SIUIMIACHHUH CAMSPSICHHU HoXJiamar

IMUIIH XICcycH Jaboparopuila TypbyCy HapaiplIMBIII BS TABPLUOS HIUIIPU
anapbUIMbIIIABIP (ki 5.3). ypeyita HIKCIK TS3iuray masa o0amony (1), pexykrop
(2), TammoHax marepuainsl UIH rad (3), manomerp (4), nmapanen OUPIAMIUPUIMHULI

WKH J1ai Mmojienu (5) B MOACIUISIPISIH CIBIJITH MalieH! WbIbMar 4 rad (6) qaxuiaup.

Sokil 5.2. Su asasl aktivlegdirilmis sement suspenziyasinin somarasini yoxlamagq ii¢iin
laboratoriya qurgusu: 1 — yiiksok tozyigli gaz balonu; 2 — reduktor; 3 — SOASS mohlulu
ticlin metal balon; 4 — manometr; 5 — lay modeli; 6 — menzurka.

Jlait mopmenmnsipu (usip OupunuH y3yHiayby 100 cm, xapubu B JaXuid
nuameTpiisipy yubyH onapar 4,30 cM Bs 3,35 ¢M onaH MeTas 60py) MIXTSIIA( FOITYIII
KBapC TO3y WIS €Js JOJAYPYIAyp KH, OHJAPBIH KECUUPUBWIMNK MUXTSIU( OJICYH.
JlaiimapbIH CyJaIIMBIII IUCCSCUHUH HEMTIM MIMCCSIs HUCOSATSH jJamia OMIK
KCUMPUBWINMS MaJIMK OJIAYbYHY HSI3Apsl ajapar, TSbplOsi anapbUIapKsH MIIKCSIK
KCUMPUBWINMKM OJIaH MOJEN Cy Wi, a3 KEUUPUBUIUUU OJaH MojAea ucs HeTs
JOJIIYPYJIyp BSL OHJIAPbIH KEUUPUBIIIMKIISPU MSUTYM LICYJUIA TSIMUH €UTUp.

Tabpulsiap amabblakel raigagaa amapbutblp. Hlap 1ads  mexanuku
aktuBatopaa 500 mu SOACC ma3eipaansi0 Typbyiia JaXuil enuaup (Cy-CEeMEHT aMUJTn
— 1,5; cexueir — 1,38 F/CMS). Penyxropy aumarma 0,5 MIla Ts3iiur anteiaga SOACC
Jai MoneNsipuHs OachUiblp. By manma MoAeIUIApUH YBIXBINIBIHIAKE Tab0a MaleHUH
CIBIVIMSCH CEMEHT CYCIIEH3UMACHIHBIH OHJIAPBIH JaXU-JIUHS KEUMSICUHS JSTIAIAT €Aup.

HpOCCCI/IH ABBAJIMHAA CH3IJIMSAHHUH WHTCHCHUBJIMNU Jala ﬁHKCHK 0JIyp, COHpa ucCA
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azanmaba Oammaiielp. [Ipocec WIKCSIK KEUMPUBWIMUKA OJIAaH MOJEIISIH CIBIIMSI-HUH
KACWJIIMIM aHa KUMM JaBaM eTtaupuianp. CoHpa OHJIApblH KEUUPUBWINUM HEHUISH
TAWMH eIWISIPAK SIBBSJIKM WISl MIraiiucs enunup. JlabGopatopuilia WIUISPUHUH

HATUBSUISIPYU BSIABSI S.7-110 BEpUIUP.

‘bsanpsin 5.7.
7
T?\E)ffﬁ %Si? ﬂiZinHBHHHK’ M(I;Z[Hpa Tsacpunun csmspsutuliiin, %o
1 1 (cy) 4,0 0,31 92,25
2 (uedr) 2,5 1,95 23,60
9 1 (cy) 33,49 0,58 98,27
2 (uedr) 3,22 2,95 8,39
3 1 (cy) 2,33 0,23 90,13
2 (uedr) 0,40 0,38 5,00
4 1 (cy) 3,70 0,19 94,86
2 (uedr) 1,45 1,24 14,48
5 1 (cy) 9,39 1,52 83,81
2 (uedr) 1,93 1,78 7,77

JlaGoparopuiia TABPUOSUIIPUHUH HATUBSISPUHS sSCACAH allabblJaKbulapbl Iein
€TMSAK MIIMKLHJLID:

1. Mugiiiisia Ts3iur anteiaga SOACC-HUH Kanuaiapiiap BaCUTSACHIIS JTaiia Tax
OJIMachl MUMKIHILP Bsl OSAPKUAUKASH COHpA Jail CyJlapblHbIH TAbPUAN TAMUH €IUITHUP.

2. Tappua IpocecuHUH cAMAPsUTH TN HIKCAK KEUHMPUBUIIMKIIN Jlainapaa (JaibH
CyJIAIIMBIII MIMC-CSICUH/S) Aalla MUKCSIK oJyp. by HMCs CylamMbliil JailjlapblH ceUMS
LCYJIy WIS TAbPUJ OJyHMAacblHA UMKaH BEPUD.

Taxknmud enuaMum TaMmoOHaX MaTepualliapbl JallbIHBIH MEXaHUKH MIOII-
KSAMJIMHY MTOJIMMEP JAlllbIHBIH MIOMIKIMIMMHUHIAH Jala WIKCIK OJIybYHY BSABSI 5.8-
ISKA  Msutymatinap Oup pgama culyt enup. by wucd nail cynapblHBIH - TAAPUB
enuiIMsIcuHUH caMsapsumlliinan  apThipMar I4IH 40X BabHOIMP.

baaBsn  5.8-mH  SOpUHALMI  KMMH, — aKTUBJIALLAMPWIMMIL  CEMEHT
CYCIEH3MMAChIHAAH SAMSUIA ASUIMUII JAIIbIH MEXAHUKU MIOUIKSIMIIMIK TTOJIUMEP NAIIbIH
MIIMKITH 0Jia OUJISH sTH OFOMIIK MIOIIKAMIUUUHASIH (50% HUCOSTHH/S TaphIIIbIT) XESUTH

WILKCSAKIUP.
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AKTUBISLIIIUPUIIMUII  CEMEHT  CYCHEH3MMACBIHAAH  CsAHAile  MUIHachlHIA
ucTudans eTMSIK I[UIH XICYyCH IIUAPABIUK AaKTUBJSAMIIUPUBUA HapaJbLIMBIII B

TABPLUOAA ybypaa ceiHargan Kegirilmisdir (msikumo 5.3).

‘bsanss 5.8.
Tamnonax MaTeprasbIHbIH Jambin 48 caatnan coHpa MexaHuky MIOIIKAMIIAIUANH
CBIXJIBIBBI, I/SM° JabbUIMA 3SPIUHIINIHU, KT/ o’ HIKCSUIMS ASIpsibsICH, (s

el

. Homumep nmarubia srocTsapubmisapu [10]

['mukonyH aceToHAaKbI

rapsiibibbl 50% onmyraa 14,9 ---
0,967
I1. SOACC pambIHbIH HOCTAPUBIISIPU

1.30 16,1 1,10
1,50 24,0 1,61
1,54 34,4 2,31
1,63 41,3 2,77
1,67 67,2 4,51

Sokil 5.3. Hidravlik aktivlasdirici:
1 —tighogazli boru; 2 — tez baglanan qayka; 3 - ayri boru; 4 — qisa boru; 5 —
gayka; 6 — stuser; 7 — stuserin oturacagi; 8 — gévdo.

By munpaBivk akTUBIAIMIAUPUBUISIH UCTU(DAS STAUKIS CEMEHTIISAMS MPOCECHUH IS
TEXHOJIOKH aBaJaHJbIbblH Tyily LCTHHIA HWEpPASIAUPMS CXEeMU MKW S.4-as

BEPUIMUILIIUDP.
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X
Bt 5 Sokil 5.4. Sementloma prosesi iigiin texnoloji
avadanligin quyustrafinda yerlogdirilmasi
sxemi: 1 — dizel yanacagi tigiin ¢on;
A 2 — sementloms agreqati; 3 — sement

qarigdiricist aqreqati; 4 — hidravlik
aktivlosdirici; 5— NOASS y1gmagq iigilin ¢an;

( 2 ' 6 — kaustik soda {igiin ¢on; 7 — quyu.
3

SOACC-nan wuctudans eTMAKIA Jlail CyNapblHBIH TSBPUA CAUIMS MPOCECH

alllabbIAKbl KUMHU alapblIbIp: SBBIBbS JIaiiblH  3eosioxku-texniki - mapamerpispu
scacbinga SOACC-HUH TS0 OJyHAH CHIXJIBIbBI BS HISBMU, €JIsIbs I bAJBSUIT S.7-110H
uctudans eTMAKIS TsUSIO OJMyHAH MaTepuaulapblH MUTAApbl TsahuH equnup. CoHpa
HOPMAaJI CEMEHT MSILUTY.Ty (ChIXIbIbbI 1,87 r/cM®) Bsl KayCTHK CONAHBIH CYTy MSIUTYITY
na3bIpiiaHapar ryity arpadsisga HepasuaupuiIMULI YSTHISIpS UbIbbUTBIP. ByHan conpa
CEMEHTJISIMSl arperamiapbl BacUTACWIS UIAMIH MSOUTyJUlap MUSHIASH HUCOSTIA
LIIMIPABJIMK aKTUBJLSIIIAUPUBUNS, OpaJlad Ucs ryiyha Bypyiayp. Jlama coHpa mpocec
aay 1CyJUIA Jal CYJIAPBIHBIH TSbPUJ CIWIIANN TEXHOJIOAUA Ui JaBaM €TAUPUIUD BS
COHA YaTAbIPBLIBIP.

Tabpubsing, sAKkcsp mawiapaa MSICYaaap JaWaapblH CyJalIiMachl OHJIAPbIH
OIITIIH TaJBIHIBIbBI 3PS JEeUNII, HaTHbI3 MISTUMSIH TaJIBIHIIBIBBI 3PS Oarn Bepup. bens
njajuiapja TAbPUI MPOCECU CEJIEKTUB arapbUIMAbIIbIP, USHU TaMIIOHAX MaTepHUallbl
aHbar JIalblH CYJAIIMBIII HIUCCICUHS BYPYJIMaNbIAbIp. SKC Imanaa jaibiH HedTIu-
razjibl IIUCCSCHUHS ~ MIPIAWSH TSAAAp TaMIOHAX MaTepuayibl Jaxuil OJyp B OHY
YUPKISHAUPIPAK  KOJUIEKTOPIYT DIOCTAPUBHIAPUHUH  Pislosmasine  c¢s1056  omyp.
bynynna snarsnap TAMUPASH COHpa TyWyJapblH IacWjiaT M3pd HUCTHUCMAp

SIOCTSPUBWISIPH XEWIIH JApsIbsifs NUcIsmup. By BS3UHNWATHH TaplIbICBIHBL ajMar

78
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MSATCSIIWIISL JTald CYJIApBIHBIH TSBPUJA €IWJIMSICUHUH WEHU TEXHUKA B TE€XHOJIOAMUACHI
HapaapUIMBIIIIBIP [32]. TSA3MHUT anThiHAa Ja Jaiia Jaxwil ojia OMIMSCHH.

By TexHo03MtaHbIH MaIuiAiATH oHgaabIp ibarotdir ku, JaibIiH CyIaIMBbIII IHC-
CSICUHM aKTUBJISIIIIMUPUIIMHUIIL CEMEHT CYCHEH3UHAChl WISl TABPUJI EISpKSIH, OHYH
HedTurasnel 1mumccsicu tosni-enactuk cuctem (FOEC) tozyiq altindada laya daxil
olmasin.

[Isxun 5.5-As1H SIOpUHIALNAI] KUMH, JallblH cynamMbii muccsicu (1), nedrau-
rasiipl MUCCACUHSA (2) HUCOSTSH Y BSI3UHMATON Hepisims Owisp: ammabbina (a
BS3UMIATH), opTana (O BA3MItsATH) B Hyxapbiaa (C BASUUMITH).

a) — BI3UWWATHHAA Jail CyJapblHBIH TABPUA EOWIMSICH TEXHOJIOSMHACHI
allabblJaKbl KUMH alapbuIbIp: HACOC-KOMIIpeccop OopynapbiHbH (3) Garmabbl CI3ISb
JNEUMKJISIPUHUH alllabbIChIHA TANAP CHAUPWIAPSIK, O0pyapXachl CHMUPTMSHUH (4) aubIr
BSI3UMUATUHIA opaia mecabimama 13ps FOEC Bs Gaceibbl maiie Bypymyp Bsi FOEC
JaiibiH He(TIUTa3sbl MUCCSICUHUH rapiibichkiaa Hepismaupuinp. CoHpa 0opyapxachl
CUMMPTMSAHUH OabJibl Bs3ukisaTuaAs HKB-iis mecabmama 13ps su osaslh akTussimu-
PUJIMHII CEMEHT CyCIeH3Hachl Bsl 0ackIbbl Maiie Bypysapar, SOACC Tsa3iur anTeiHaa
JaWbIH CyJamMbll ImuccsacuHs  vepuawmp. Jama conpa HKDB-psxku cement
CYCIICH3UMACBIHBIH apThIbbl «SIKC-yMa» LCYlNy Wi HyWyJayp BsSi OHYH OaliMabbl
cuzasbAsH S0 M ityxapeiiia rangaslpbuiblp. ['yily ab3bl MIEPMETUKISIIIUPUIISPSK, YLy
TA3UUT anThiHaA 24 caar cakuT caxyaHbllip KU, ceMeHT OspkucUH. byHaaH coHpa ryity

HCTHUCMapa JaxXuljl CAUINDP.
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I

a) b) c)
Sokil 5.5. Neft-qaz quyularinda layin sulagsmis hissasinde selektiv tecridin
texnoloji sxemi: a) — sulasmis hisse asagida yerloesdikda; b) — sulasmis hissa
ortada yerlesdikds; c) — sulagsmis hisse yuxarida yerlesdikde. 1 — sulagmis hisss;
2 — neftli-qazl hisss; 3 — NKB; 4 — siyirtma; 5 — OES.

0) — BSI3UMUATUHAS Jail CyJTapbIHBIH TapIbIChl alllabblAakbl KuMu anbiHblp: HKbB-
HUH OalliMabbl CL33S/bHH alllabbl JCIHIMKISIPUHA KUMHU EHAUPUIUp, Oopyapxachl
cuituptMsHuH aublr BsuidsTuaal HKbB-its mecabnama 1m3ps KOEC-un Oupunbu
HIMCCSICU B apXachlHba OachIbbl Maile enst Bypynyp ku, FOEC amabbiakel HEQTIuU-
ra3iabl IMMCCSIHUH rapibichiHaa MepasimicuH. CoHpa HKDB-aunH Oammabbl  J1aiiblH
CyJIAIIMBIII IIUCCSCUHHUH allabbl WHTEPBAJblHA KUMHU TaJJbIPbUIBID Bs IMpPOCEC a
BA3UMUUATUH]A OJITybY KUMU J1aBaM €TAUPUIINO COHA YaTABIPbLUIBIP.

C) — VA3MUHATHH]IA UCS JIai CyJaphl alabblAakbl KUMU Tbpu oayHyp: HKb-HuH
OamMabblHBI  CIBISBUH  alllabbl  JIEMIUKISIPUHS  TAASIp CHAUPSIPAK Oopyapxachl
CUUUPTMSHUH aubIT BI3UUUATUHAS OHYH nusipucuns mecabnama u3ps FOEC Bst 6achibbl
Mmaiie Bypyayp ku, JOEC HedTnmm-raznsl muccSHUH TapiiblchiHAa Wepismicud. Jlama
COHpa MPOCEC a BI3UUUATUH]IA OJIIybY KUMU JJaBaM €TAUPHUINO COHA YaTABIPBUIBIP.

Asagida «Hedr Jlanuape» HaTtabblHIAKbl Tyldyiapaa JIall CyJapblHBIH TSBPHUIL

CIMIMSICHHS au]i OUp HEedsl MUCAN HA3APASH Keuupilir,
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Misal 5.1, 1939 caiiner  eaziugpm - eyuycy  auiavblOakbl  MEXHOI0NCU
napamempiApis UCmucmMap eounup: ucmucmap kKamsapunun ouamempu 0,127 wm,
ucmucmap oduexmu Nl wopusonm, cyzzav 1630 — 1582 m, HKB-num xapuvu
ouamempu 0,073 m, synosnux nepm 65 cy wacuramel yivyn olaraq 6 m es 19 m.

Tsa02ueam HAMUBACUHOSL MYAUAH eOUTMULLOUD KU, JIAUBbIH CYAAUMbIUL WUCCACU
1630 — 1600 m ummepsanvinoa (tisHu OHYH AUIAbbL WUCCACUHOS) UEpAUUD, UYMA
npocecunos 2yiyoa matie 008pamnsl uapanslp, 40 amm maziue armvinoa 2ytyoa yoyima
8apovIP.

[yityna naii cyilyHyH TSABpUJ €IWIMSICH TPOCECH TEXHOJIOKU CXEMHUH a)
BA3UMUATUHA YyHbyH anapbliMaiblablp. byHyH mmunH HKb-wun Oammabser 1600 M-s
CHIUPHIHG, GOpyapXachl CHIMPTMSHIH aubIr Bs3HitisTHHIs Gopymapa 0,785 (0,127 -
0,073%) x 25 = 0,2 m° FOEC Bst onyH apasiasa 0,785/0,062% - 1630 + (0,127 - 0,073%) -
30/ = 5,17 M> GachIbbl Maiie BypyaMasiasp. COHpa 60pyapXachl CHIHPTMSHIH OabJibl
Bsi3uiiaTuHad HKb-uuH wusipucuns 1,5 M nbMUHII SOACC B OHYH apXachlHba
4,9 m° GachIbbl Maiie BypyJiapar CEMEHT CYCII€H3UMACHI Jlaila ChIXBILIIBIPUIMAIIBIIBIP.
Jlama coHpa «ikc-ityma» 1cyny wisg Oopymap Hyityamansl Bs Oammar 1530 Mm-s
raIBIpUIMANIBIABIP.  ['yily  ab3bl  HIEPMETUKISAIIAUPWING, Jlaila  SKC-TSA3MUT
HapaapUIIBITIaH COHpAa CEMEHTHH OSPKUMSCH ITYIH TYHy 24 caaT CaKUT BS3HUHATIA
caxJlaHbUIMaNTbLIBIp. OHNIaH COHpa Tyly MSHUMCSHWIMSUIM BSI HCTHUCMapa Jaxuil
S IVIIMSUTATAD.

Misal 5.2. 1241 caiiner eaznugpm 2yiycy auiavblOakbl MexXHON0NCU Napa-
MEMPAAPJIS UCMUCMap eounup: ucmucmap Kamapunun ouamempu 0,127 m, ucmucmap
ootiekmu X wopuzoumu, cyzssnv 1016-981 m, HKb-nun xapuvu ouamempu 0,073 m,
SYHOAIUK Hedm 65 cy wacunamol 4 m 61 11 m. Taoeueam HAMUBACUHOS MYAULAH
eounmumoup Ku, aauvin cyaauwmvid wuccsacu 1000-992 m unmepeanoa, iisanu oHyH
OpMAcCHIHOA Uepasauup, tUyma 3amanvl matie 0r8paHvl Uapanvlp 6s yoyima 35 amm
Ms3LUe AIMmblHOA MYUAWUOSL eOUUP.

[yityna nait CyiyHYH TSIBPHI €AUIMSICH TEXHOJIOKU CXEMHH 0) BSI3UHUSTHHISH
uctudans enunmskisa anapbuiManbablp. byayn muma HKB-aun G6ammvaner 1016 M-s

SHANPUIMSITN, OopyapXachl CUMUPTMAHUH aybll BI3UWUATHHAS Oopylapa iiecabnama
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m3pst FOEC (0,2 M°) B OHYH apxachlHba OachIbbl Maiie (4,23 M) BYPYJIMAJIbIIBIP.
Conpa HKB-aun 6ammabbl 1000 M-s ranasippuiMaisl, OopyapXachl CAUMPTMSHUH a4ybIl
Bsi3un-sTunas HKbB-its meca6bnama 13ps ukuasn asaps FOEC (0,17 M3) Bs1 0OACBIBBI
maiie (3,1 M°) Bypyamambimelp. Jlama coHpa GOpyapXackl CHHMPTMSHHH OabIIbI
Bs3unmsatuaast HKb-ia 2 M masMuHIsT SOACC Bs 3 M GachIbbI Maife Bypapar CEMEHT
CYCIIEH3UUACHIHBI TSI3WUT alThIHJA Jlaiia ChIXBIIIIbIpMAr Ja3siMIbIp. COHpaKsl Mpocec
Mucan 5.1-19Kku KUMH JaBaM €TIMPHIIHO COHA YaTAbIPbUIMAIIBIIBID.

Misal 5.3. 977  caiinvl  eaziugpm - 2yUycy — aulabblOaKbl  MEXHOL0NCU
napamempiApis UCMUCMap eounup: ucmucmap xamsapunun ouamempu 0,127 wm,
ucmucmap oouekmu X wopuzoumu, cy3zav 1795 — 1755 m, HKB-nun xapuwvu
ouamempu 0,073 m, synosnuxk wacuram: wegpm 1 m, cy 7 m. Apawovipmanap
HAMUDBACUHOSL AUIKAD eOUIMUuoup Ku, JauviH cyrawmviud wuccsacu 1700-1755 wm
UHMEPBANbIHOA (UAHU OHYH UYXAPbl WUCCACUHOAOUP) Uepasuup, YUy Uyiuyianoa mae
0108PAaHBL AMAIA IAAUP, 25 amm mAazuueos yoyima oaul eepup.

by srocTsapubpnisps scacsH rydyaa Jal CyUyHYH TABPUI €OUIMSACH TEXHOJIO0XKHU
CXeMHUH C) BS3UHHATHHSA yibyH oJjapar amapbuiMaibiablp. by manga HKB-aun
OamMabblHbl 1795 M- eHnupuO, 60pyapxackl CAHUPTMSHUH auybIl' BI3UUUATUHAS OHYH
naxuiauHs mecabmama m3ps 0,32 M° FOEC Bs 5,4 M> GachIbbI Maiie BYpIyT/1aH COHpa
Oammanbl 1770 M-g rangsipMar ja3bivasip. CoHpa Gopyapxackl CUHMPTMSHUH Oablibl
ps3uititsrruaas HKB-ist 2 m° mgsmuaas SOACC Bs OopynapbiH misgbMU raasp (5,3 M)
O0acelbbl  Maiie BypyJapar CEMEHT CYCICH3MHachl TS3WWT  alThlHAA Jiaiia
CBIXBIIIBIPEUIMANTBIABIP. [IpocecHH maBamMbl BS COHA YaTIBIPHUIMACHl MHCAT 5.1-msKu
KUMU WEPUHS UETUPWIMSITUAMD.

SOASS tocrid materialindan istifado tisulunun ciddi négsan1 ondadir ki, layin su-
lasmis hissasinin tacrid olunma prosesinda onun mohsuldar (neftliqazli) hissasi do
miioyyan godar tacride maruz galir. Buna sobab layin sulasmis hissasi tacrid olunarkan,
SOASS eyni zamanda hom da miiayyan goadar onun mohsuldar hissasina daxil olmasi
va barkidikdan sonra hamin hissani do tocrid etmasidir. Bununla slagodar olaraq, lay
sularmin tacridi prosesinin samoarasi xeyli asagi disiir vo tomirdon sonraki doévrdes

quyunun potensial hasilat imkanlar1 yetarinca istifado olunmamus qalir.
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Neft vo gazkondensat quyularinda lay sularinin tocridi sahasindo mévcud olan
ndgsanlari aradan qaldirmagla goriilmis islorin somorasini yiiksaltmok holo do neftqaz-
¢ixarma sanayesinin aktual problemlarindon hesab edilmokdadir. Bu aspektds proble-
min ugurlu hollini tapmagq {i¢iin bu sahads elmi-todgigat vo laboratoriya eksperiment is-
larinin  davam etdirilmasina, yeni torkibli tocrid materiallar1 vo onlarin totbiq
texnologiyalarinin yaradilmasina ehtiyac duyulur. Bu halda goriilacak islorin asagidaki
tolablori nozars almaqla hayata kegirilmasi asas gotiirilmalidir:

1. Lay sularinin qarsisinin alinmasi ti¢lin yaradilan sadd layimn darinliyinda, yani
stizgac zonasindan xeyli uzaqda yerlosdirilmolidir.

2. Tadric edici material yerli xammal asasinda yaradilmali, onun torkibins az tapi-
lan vo ya bahali materiallar daxil edilmamalidir.

3. Tadric edici materialin hazirlanmasi va onun tatbiq texnologiyalar1 sads olmali,
prosesin aparilmasi zamani texnoloji ¢atinliklor yaratmamalidir.

4. Lay sularmin tocridi prosesi selektiv aparilmalidir, yani proses layin yalniz
sulasmis hissasindo hoyata kegirilmoli, onun karbohidrogenli hissasi iso tosiro moruz
qalmamalidir.

Aparilacaq yeni tadgigatlarin istigamatini diizgiin miiayyanlosdirmoak iigiin hasi-
lat quyularinda lay sularinin tocrid edilmasi sahasindo mévcud olan digar iisullar vo on-
larin istehsalatda totbiginin naticalori do nozars alinmadir. Yuxarida hel amola gatiron
tocrid materiallarindan istifado olunmasmin miisbot vo monfi toroflori aydin-
lagdirilmisdi: belo ki, hel torkibli maddslor layin mikrokanallar1 vasitasilo onun
darinliklorina daxil olsalar da, onlarin lay sularini tocrid etmok xiisusiyyati gonastboxs
deyil. Ciinki, avvala, homin maddslorin taponaj materiali kimi mexaniki méhkomliyi
asag1 saviyyadadir, ikincisi, onlarin lay ilo adgeziya etmoak (birlogsmok) xiisusiyyati
yoxdur. Gostarilonlorlo slagodar olaraq, todbirdon sonraki istismar prosesinds hamin
maddalor qisa miiddotdo sixigdirilib laydan ¢ixarilir vo lay sularinin quyuya daxil olmasi
barpa olunur.

Hasilat quyularinda lay sularmin tacrid edilmasinin somarasini yiiksaltmok, yerli

xammal asasinda, yani asan tapilan materiallardan istifado etmoklo yeni tarkibli tacrid
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materiali yaratmaq moQsodilo asagida gostorilon istigamotlords genis spekterds todgigat
islori hoyata kegirilmisdir [27]:

1. Neft osasli aktivlosdirilmis sement suspenziyast (NOASS) yaradilmasi saho-
sindo genis miqyasli laboratoriya islori aparilmisdir.

2. Miixtolif torkibo malik NOASS yaradilmis, onlarin optimal torkibi vo osas
parametrlori miioyyanlosdirilmisdir.

3. NOASS-in neftli vo sulu miihitds barkimo xiisusiyyatlori dyronilmisdir.

NOASS torkibinin yaradilmasi va tadqiqi ii¢lin laboratoriya qurgusu vo ondan is-
tifado metodikas1 yaradilmigdir (sokil 5.6). Qurgu stative (1) boarkidilmis elektrik miihar-
riki (2) ilo horokato gotirilon firlangicdan (3) vo NOASS-in hazirlandigi qabdan (4) iba-
rotdir. NOASS-in hazirlanmasi1 prosesindo sement hissaciklorinin pargalanmasi vo
aktivlosdirilmasi ticiin kaustik sodadan (KS) istifads olunmusdur. Miiayyan olunmusdur
Ki, amoliyyatin aparilmasini sadalogdirmok moqgsadilo KS-in kristalindan deyil, onun
sulu mohlulundan istifado etmok daha alveriglidir. Bu moagsadlo avvalca onun sulu
mohlulu hazirlanir, bunun ti¢iin 100 q KS kristali 100 g suda hall edilib onun hacmi va
sixlig1 miisyyonlesdirilir (V=140 sm® va p=1.4286 g/sm°). Belolikls, 1 sm*® mohluldaki
KS-in miqdart 1.4286 @-dir. Tocriibo aparilarkon bu amildon istifado olumusdur.
Laboratoriya tacriibalorinds Qaradag Sement zavodunun M-400 markali sementindan
istifado olunmusdur (normal su asasli sement suspenziyasinin parametrlori: sixliq —
1850 kg/m°®, yayilma — 18 sm, tutusmanin baslangici — 1 saat 50 degige, tutusmanin
sonu — 2 saat 15 daqigs. 48 saatdan sonra sement dasinin miiqavimati: sixilmaya qarsi —
62 ka/sm?®, syilmoya qarsi — 28 kg/sm?). Her tocriibado 200 g sement tozu gotiiriil-
miisdiir. Bu halda maye karbohidrogen kimi 0.8 g/sm® sixliga malik dizel yanacagindan
(DY) istifads olunmus va suspenziya firlangicda 5 daqiqe arzinds garisderilmisdir.

Asagida laboratoraiya soraitindo NOASS-nin hazirlanmas1 vo parametrlorinin to-

yini lizro aparilmig tocriibalordon misallar verilir.



161

>

e
&

Sokil 5.6.NOASS-in hazirlanmasi tigiin laboratoriya qurgusunun sxemi:
1 — stativ; 2 — elektrik miiharriki; 3 — firlangic;
4 —NOASS hazirlanan qab;
5 — elektrik acari: 6 — elektrik sobokasi.

Misal 5.4. Normal maye-sement amilina malik (m:s = 0.5) neft asasli sement sus-
penziyast (NOSS) hazirlayib onun asas parametrlorini (hacmini, sixligini, yayimasini vo
stabilliyini) tayin etmoli.

Qabul edilmis sarto géra quru sementin ¢akisi 200 q gotiiriiliir. Bu halda maye
karbohidrogenlorin talsb olunan ¢akisi 100 g, hacmi isa: 100:0.8=125 sm® olmalidir. Bu
materiallar1 adi qaydada qrisdirdigda (al ilo) alinmis NOSS-in parametrlori asagidaki

kimi olmusdur:

hacm —  185sm’,

sixliq — 1.62q/ sm?®,
yayilma — 20 sm,

stabillik (24 saat orzinds) — 20 sm®ayrilma.

Misal 5.5. Qarisdirmant laboratoriya qurgusunda aparmagla misal 5.4-doki

tocriiba tokrar edilmis Vo alinmig NOSS-in parametrlori asagidaki kimi olmusdur:

hacm —  185sm’,
sixliq —  1.62qg/sm’,
yayilma — 10 sm,

stabillik —  0.00sm’
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Misal 5.4 vo Misal 5.5-doki parametrlori uygun olaraq miiqayiso etdikdo aydin
olur ki, laboratoriya qurgusunda hazirlanan NOASS-in stabilliyi tomin olunsa da, onun
yayilmasi 10 sm-o kimi azalmisdir, yani gatilig1 normadan artiq olmusdur. Bu parametri
azaltmaq {li¢iin maye karbohidrogenlorin miqdarini artirmaq zoruridir,
Misal 5.6. Maye karbohidrogenlarin hacmini 200 sm® gétiirmakls misal 5.5-doki
tocriiba tokrar olunmusdur.

Proses aparildigdan sonra alinmis NOASS-in parametrlori asagidak: kimi olmus-

dur:
hocm - 260 sm”,
sixliq — 1.38 g/sm’,
yayilma — 19 sm,
stabillik - 30 sm® ayrilma.

Bu parametrlordon aydin olur ki, alinmis NOASS-in yayilmasi normal olmus,
lakin onun stabilliyi tomin olunmamusdir. Demali, fiziki tasir naticasinds sement sus-
penziyasinin parametrlori xeyli dorocods yaxsilagsmisdir, lakin alinan notico gonaotboxs
deyildir. Bu prosesds kimyavi tasirin na kimi rol oynamasini dyranmok magsadils asa-
gidaki tocriibalor aparilmigdir.

Misal 5.7. 3 ml KS mahlulu (4.3 g NaOH) alava etmokla misal 5.6-dak: tocriiba
tokrar olunmusdur.

Tacriiba noticosinds alinmig NOASS-in parametrlori agsagida verilir:

hacm - 263 sm’,

sixliq — 1.38 g/sm’,
yayilma — 16 sm,

stabillik — 15 sm® ayrilma.

Bu parametrlordon aydin olur ki, alinmis NOASS-in yayilmasi normal hadds olsa
da, stabilliyi bir o godar gonastbaxs deyildir.

Misal 5.8. 5 ml KS mahlulu (7.1 g NaOH) alava etmaklo misal 5.7-daki tocriiba
tokrar edilmisdir.

Tacriiba naticasinda alinmig NOASS-in parametrlori asagidaki kimi olmusdur:

hacm — 265sm’,
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sixliq —  1.386 g/sm’,
yayllma —  15sm,
stabillik ~0.00 sm’.

Misal 5.9. Dizel yanacaginin hacmini 250 ml gétiirmaklo misal 5.8-daki tocriiba
tokrar edi/misdir.

Tacriibanin naticalori asagida verilir:

hocm —  315sm’,

sixliq — 1.292 g/sm’,
yayilma — 14 sm,

stabillik — 16 sm® ayrilma.

Misal 5.10. 10 ml KS mohlulu (14.3 q) alava etmaklo misal 5.9-daki tocriiba
tokrar edilmisdir.

Alinmis NOASS-1n parametrlori asagidaki kimi olmusdur:

hacm — 320 sm’,

sixliq —  1.295 g/sm’,
yayilma — 14 sm,

stabillik —  0.00 sm® ayrilma.

Misal 5.11. Dizel yanacaginin hacmini 300 ml gotiirmakla misal 5.9-dak: tocriiba
tokrar edilmisdir.

Alinmig NOASS-in parametrlori asagidaki kimi alinmisdir:

hacm — 370 sm’,

sixliq —  1.228 g/sm’,
yayilma — 18 sm,

stabillik — 20 sm®ayrilma.

Yuxarida gostarilon laboratoriya tocriibalorinin naticalorindon aydin olur ki, an
yaxst parametrlor 5.8 vo 5.10-cu misallara moxsusdur. Homin misallar osasinda
NOASS-in optimal tarkibi asagidaki kimi miiayyoan olunmusdur, kiitlo %-la:

Sement —  48.27+54 .48,
Dizel yanacagi — 48.27+43.58,
Kaustik soda  — 3.47+1.94.
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Laboratoriya iglori aparilarkon NOASS-in karbohidrogenli vo sulu miihitdoki
aqreqat hali da yoxlanilmis va alinan naticalor codval 5.9-do verilir.

Codval 5.9

20-+22° C temperaturda 48 saatdan sonra NOASS aqreqat hali

Tocriiba nimunasi Karbohidrogenli miihitdo Sulu miihitdo

Ne5 maye bork

Ne7 maye bork

Coadval 5.9-dan aydin goriindiiyii kimi, hazirlanmig NOASS niimunolori karbo-
hidrogenli miihitdo 48 saat orzindo maye halinda qaldiglar1 halda, sulu miihitdo
barkiyarak das halina kegmislor. Bu da hasilat quyularinda lay sularinin selektiv tacrid
olunmasi ii¢iin ¢ox vacib amildir.

Tocriibado NOASS vasitosilo hasilat quyularinda lay sularinin tocrid edilmasini
haoyata kegirmoak ti¢ilin layin udma gabiliyyatindon (mohsuldarligindan) vo quyunun tex-
niki vaziyyatindon asili olaraq onun hocmi vo komponentlorinin migdar1 gabagcadan
hesablanmalidir. Belo hesablamalar1 asanlasdirmaq mogsadilo codval 5.10 vo cadval
5.11 tortib edilmisdir.

Cadval 5.10
NOASS sixligindan asili olaraq 1m®-do olan komponentlorin miqdari
3 Maye-sement Komponentlorin miqdari, kq
Sixlig, kq/m amili Sement DY KS
1386 0.8 755 603 26
1294 1.0 625 625 44
1228 1.2 541 649 38
Coadval 5.11

Sixligdan asili olaraq 1t sementdon alinan NOASS-in gostaricilori

3 Maye-sement NOASS-in hacmi, Komponentlorin migdari, kq
Sixliq, kg/m amili m3 DY KS
1386 0.8 1.325 800 355
1294 1.0 1.600 1000 71.5
1228 1.2 1.850 1200 71.5
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Laboratoriya soraitindo aparilmis tocriibalor naticosinds asagidaki cox miihiim qo-
nasts golmok miimkiindiir:
1. Fiziki-kimyavi tosir etmoklo neft osashi aktivlosdirilmis sement suspenziyasi
(NOASS) yaratmaq miimkiindjir.
2. Yerli xammal asasinda yaradilmis, toklif olunan NOASS alverisli gostariciloro
malik oldugundan (sixliq, stabillik, yalniz sulu miihitds barkimo gabiliyysti) ondan ha-

silat quyularinda lay sularimi tocrid etmok moqgsadilo ugurla istifads edilo bilar.

@

6 ()]

Sokil 5.7. NOASS vasitasilo quyuda lay sularinin tacrid edilmasi {igiin texnoloji avadanligin quyu
otrafinda yerlogdirilmasinin sxemi:

1 — dizel yanacag igiin ¢on; 2 — sementloma aqreqati; 3 — sement qarisdiricisi aqreqati; 4 — hidravlik

aktivlogdirici; 5 — NOASS yi1gmagq ti¢iin ¢on; 6 — kaustik soda ti¢iin ¢on; 7 — quyu.

NOASS-in senaye miqyasinda hazirlanmasinin hidravlik aktivlesdirici vasitasilo
hoyata kegirilmasi nazardas tutulur (sokil 5.3) vo bu halda sementlomo prosesinds istirak
edacaok texnoloji avadanliq sokil 5.7-do verilmis sxema uygun yerlosdirilir. NOASS-in
hazirilanmasi asagidaki qaydada aparilir:

Owvalca dizel yanacagi 1 sementlomo aqreqati 2 vasitasilo sement qarisdirici
aqreqata 3 verilir vo hazirlanmis neft osasli sement suspenziyasit hidravlik

aktivlosdiricidon 4 kegmoklo digar ¢ona 5 yigilir. Sonra kaustik soda g¢anindoki 6
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reagent agreqat vasitasilo hazirlanmis NOASS-in {izorina daxil edillir (5 ¢anina) va
onunla qarigdirtlir. Qarigdirilma sementlomo aqreqati vasitosilo, verilon mayenin
hidravlik aktivlosdiricidon ke¢masi soraitinds aparilir.

NOASS-in hazirlanmasi basa ¢atdigdan sonra onun parametrlori yoxlanilir vo isti-
fadoyas verilir.

NOASS-don istifads etmoklo neft vo gazkondensat quyularinda lay sularmin se-
lektiv tocrid olunma prosesinin texnoloji sxemi sokKil 5.8-do verilmisdir. Bu halda tocrid

prosesinin aparilmasi ii¢ marhalods yerino yetirilir:

——  — w— —
11 1 1] 1 Il -
- 9 - \ ..
~— 4 2 .
- 3 | L
4 5 4
o )
\ s 3 / N /
a b c

Sakil 5.8. NOASS vasitasilo neft va gazkondensat quyularinda lay sularinin selektiv tocrid
edilmo prosesinin texnoloji sxemi: 1 — sementlomo borulart; 2 — istismar kamoari; 3 — NOASS;
4 — laym mohsuldar hissasi; 5 — laym sulasmis hissasi.

— birinci morhalada (a vaziyyati) sementloma borular1 1 quyuya 2 siizgacin asagi
intervalina kimi buraxilir vo quyu agzinin agiq vaziyyetinds onlarin daxilino su vurmag-
la dovran yaradilir. Sonra hesabat iizro borulara NOASS va ardinca basict maye (su) vu-
rulur. Bu halda amaliyyat els aparilir ki, boru daxilinds va boruarxasindaki sement sus-

penziyalarinin soviyyslori eyni olsun;
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— ikinci marholada (b vaziyysti) sementloms borularinin bir hissasi qaldirilir vo

on-larin bagsmagi sement suspenziyasi saviyyasindon 10+15m yuxarida saxlanilir. Sonra
qu-yunun agzi sementloma basligi ilo hermetiklonir;

— Tglincli morhalodsa (C vaziyyati) NOASS tozyiq altinda laya basilir (ham

mohsul-dar, ham do sulasmis hissays). Sonra sementin barkimasi {i¢iin quyu 48 saat

arzinds tozyiq altinda sakit saxlanilir. Bundan sonra iso digor lazimi omoliyyatlar

aparilaraq quyu manimsanlir va istismara daxil edilir.

5.4. lllacunar ryidyJapbinaa Jaii cyJapbIlHbIH TABpuanN sahasinda
maévcud olan bazi mithiim iisullar

[I{acunat ryiynapblHia jdail CyJapbIHbl TIbPU €TMSIK MTCSIWIS UHIUNS KUMU
SCHUII MWTHACIbl €JIMHU-TAATMraT WUUISIPU anapbUIMBIII, YOXJY Cala HXTUpAJIAp
CAWIMHUIL, MIUXTSUIA]  TAPKUOIM  TABPUIL MaTEepUaUIapbl, OHJAPBIH  TATOUT
TEXHOJIOdUHaIaphl HapaJbUIMBIII BSl HCTEIICAlIaTAa TATOMT onyHmymayp [8, 10+14,
54+69 Bs c.]. JlakwH, msamg g OU MIMIIIM TPOOJIEeMHH UISJUTMHS TaM  HaWJl
OJIyHMaMbIIIAbIp. '€l eTMSAK J1a3bIMIBIP KU, MIOBbYJ TABPUJ LCYJUIAPBIHBIH 1IEY
Ovpu yHUBEpPCal XapakTepiu OJMailbib, oHmapmaH mgp OupH WaHBI3 MIISTHISTH
AEOJIOKU-TEXHUKHU IISPAUTAsl TATOUT oOJiyHa Owidp B IUMyMH [Iajja OHJIapbIH
CAMAPSUTWIMHUIHY TSIHASTOAXI 11ecald eTMSK MIIMKIIH JEHUIIUp.

Pycuiia ®enepacuiiacel Tarapicran PecriyOimkachiHBIH HEPT HaTariapblHaa Jiai
CYJIAPBIHBIH TABPUIM CALIACUHIA Y3yH MIUIAST anapbUIMBIII YOXJy caiaa WUUISpU
manuman - ensH AJLMymamunoB  refin  eamp kW, TATOMr ONyHAH — TABPHI
MaTepUaJIJIapbIHBIH TAPKUOWHISH BS TEXHOJOXMMaNap/laH achUlbl OJIMaapar MIsIMUH
UILISIPUH YBYPITyIyT simcaitbl 50%-asta dyxapbl aeiunaup [85].

AnappuiMbiil - taaruratinap  swoctapup  ku, APJHII-uun  HedTubixapma
MISICCUCSUIIPUHAS 11 Jlaid CyJapblHBIH TABPUAM CAUIACUHASA DIOPIVISIH HUIUISIPUH

HATUBSUIIPUHH 151 TIHASTOSXII miecad eTMSIK MIMKIH aeiumaup [27].
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lelim erMsk maspIMABIp KW, Mald-1la3blpjla [MACWIAT TyHylapblHAA Jan

CYJapBIHBIH TABPUJT OJIYHMACHl MPOOJIEMH 03 aKTyaJUIBILBIHBI caxjamaraanaslp Bs Oy

callsiisl axTapblIUIAPbIH BSl €JIMU-TSATUTATIAPBIH JaBaM ETAUPUIMACHHS eIITUHab

orortikanp. [IpoGieMuH ybypiy NSUUTMHA TamMar IUI(H WCsI, sicacsiH, OHY WapajaH

CA0SOMSIp AIBAUH  MIFHNAAH eQuiIMSUIM  Bsl  amnapbulabar MHEHW TSIATUraTIapbiH
UCTUTAMSITIISIPU aliIbIHIIAIIIBIPBIMAIBLABIP.

By GaxpIMIaH WK HIOBOSIS Jail CyJapbIHBIH YbYPIY TSBPUANHU TSIMUH €ISH
sgcac aMUWUIAP MISTHUSH OJyHMaNbLAbIp. Hs3sipu bAMSATASH Oy MSCAISHUH UISULTAHISA
WKH sCac aMIJIMH MIIIIIM pPOJ  OWHAMachl MIIMKIHAND: OWUPHHBA — TSBPUI
MaTepHaLIaPBIHBIH XaCCSUIPH; UKUHBH — TABPUI OJTYHMAHBIH TEXHOJI03ualar.

Jlait cynapblHBIH YbYpy BSl CAMSPSUIM TSbPUIU ITUYIH DIOCTAPWISH aMUIUISIP
asagidaki TssOnspst baBad BEPMSUTUAUD.

Tavpuo mamepuanvt — maiie waiblHOa 01Y0 UYKCAK MA3LUUS ANMBIHOA AAUbIH
MUKPOKAHANNAPBL 8ACUMACUTISL OHYH OAXUNUHS KeUMSIU 851 UANIHbL3 JIAUbIH CYAAUMbILUL
WUCCACUHOSL OAPKUMAKISL CYILAPLIH CEIeKMU8 MAbPUOUHU MAMUH emMTUOUT .

Tsropuo mexnonosutialar: — wazapos mymynan wsavmos msavpud Mamepuaiblibl
UYKCAK mastiue aimviHoa (Oypaxviia OunaH ws00s) aaua OaculiMAaCblHbl MSAMUH
eMmMIU, MABLPUO MAMEPUATLIHLIH APMbIbbIHGL UYHUAPKAH AAUO0aH 2YUyld aXbIHbIH
2apPUIbICHIHbL  AIMAIbLL 851 MABPUO MAMEPUATbIHLIH OAPKUMS MUOOSAMUHOS 2VUVHYH
MA3UUS AIMBIHOA CAKUMAUKOSL CAXTAHBLIMACLIHA UMKAH 8ePMAIUOUN .

Asagida hacuiar ryiynapelHAa Jlaii  CyJapblHbIH  TABPUAA  IPOCECHHIS
SIOCTAPWISH TSISAOIAPS TABPLUOSIS HEBSA AMSUT OTYHIybYHA JUITAT etupilir.

Hcemughaos onynan mavpuo mamepuaiiapol
Hctndans onyHaH TAbpUI MaTepraLIapbIHBI HKH TPYIIa OI0JIMSK oJiap.

1. bsipk kuTastiis (nama) 4eBpUIIsIH CEMEHT MSHILSIIM CyclieH3uianapa (cy Bd Ha
HeT scacisl).

2. Henst 4eBpWIIsiH pea’eHT MSHIISUTA Maensips (IoJiuMep, TATpaH, TIUKOT BS C.).

CeMeHT MSHILSIN TSbpUJ MaTepuasuiapblHa MICOAT BAMISATH — JIal MISIPauTUH]IS

OSIpKUUSPSK Jaria 4YeBPUIIMSCH Bs CyllyH rapiibichiHga csidd iapatMachiablp, MsHGU



169
BALSITH UCSA JIablH MHUKpOKAHAJUIapblHA AaxXui oyia OmnMsMsicunup (Sement tozu
hissociklori vo lay daxilindoki mikrokanallar romgmsapinin  yiieyH oiamamacsl
CSIOSIOHISIH).

PeaseHT MSHIISUIM MaTepuayulapblH  MUCOSAT BALKMTA — MHUKpOKaHAJLIAp
BACUTSCHUIIA JalblH JASPUHIMKISIPUHS JaXWil ojla OUIMACUIIUD, MIHGU BSIIATH UCA —
TAMUPASIH COHPAKbl MSPUIUISAS HCTUCMAp MPOCECUHAsA JaidaH ChIXBIIIABIpbUIApAT
KstHap equiaMsacuaup (OSpK arperat majablHa KEUMSIMSICH CAOSOMHISMH).

Hemughaos onynan mavpuo mexHonrosuuaiapvl

Tsaepubsins  uctibags  odyHaH  TIBPUI  TEXHOJIOOHMUANAPBl  TSABPU
MaTepUaUIapbIHBIH TSA3MHUI aiThIHIA Jaila OachUIMAachIHBl TAMUH eaup. JIakuH TSbpa
MaTepUaJJIapbIHBIH apPThIbbIHBI yMa MPOCECHHU IsiiaTa KEYUPSAPKSIH JalJaH Tylhyia
OJIaH aXbIHBIH TraplibIChl KU(GAUAT AAPSbsiAsl albIHMAAbIbbIHAAH, Jaiia 1axuil eIUIMUII
TAbPUJl MATEPUAIIBI THCMSIH BSl la TAMAMWIISL 3€pU rablaapar ryily1iad KaHap eIniuip.

bensinukns, Wyxapblia SHOCTIPWIAHISIPISAH aWIblH OJyp KM, LIajid-1ia3bipaa
TABpUOSAS ucTU(daad OJyHAaH TABPUJ MaTepuauiapbl BS OHJAPBIH  TSATOWUT
TEXHOJIODMHAAJIApBl 40X BUAAM HIOTCaHJIapa MaJIUKAUp. by Hca  keunpwisaH
AMSUTMAMATIAPBIH YZYPCy3 Bsl la redpu-TAHAsTOSIXII 0JIMAaChIHA 3IMHUH HapazbIp.

[lacunar ryiynapeiHAa jJad CyJapbIlHbIN ybypiia Bsl MUKCAK CSAMSPS WIS TAbPUL
OJIYHMACBIHBI HIsIaTa KEYUPMSK MUMKUHILP. By MMKaHnapel peajanmgblpMar UIH
Hyxapplia MUSHASH OJYHMYII TSJISOMSps YilbyH TSABPUJ MaTepuauiapbl Bsl OHJIApbIH
TATOUT TEXHOJIOAUHANTAPHI HapaIbUIMalTbl B UCTU(DASANS BEPUIMSITUAND.

Alllapblla CyJIAIIMBIII IIACUJIAT TyHJIapblHBIH HCTHCMAp IMPOCECHUHIsS HWapaHaH
NpOOAEMISIPUH LISJUTMHS WIOHSJIAWIMHIL OS3M MIIIILIM €JIMU-TEXHUKH TSIIAOUPIIAp Vo

tisullar nazardan kegirilir.

5.4.1. Hedr saiibiHa TACHP €TMAKJIA IyilyJ1apaa cyJ1aliMaHbIH
TAH3UMJIAHMSCH iisulu
Karbohidrogen yataglarinin islonmo prosesinds hasilat quyularinin sulasmasinin

asas Ssaboblari monografiyanin Il bélmasinds todqgiq olunmusdur (bax: sokil 2.1.).
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Gostarilon hor bir halda quyuya daxil olan lay sularinin tocrid olunmasi tigiin uygun
tacrid tsulu va tacrid texnologiyasinin tatbig olunmasi zaruridir.

Quyuya daxil olan kontur sularin1 (vo ya lay tozyigini saxlamaq mogsadi ilo
vurulan sular1) tocrid etmok iiciin ibrahimov Q.Z. vo b. somorali iisul toklif etmislor
[34]. Onlarin totgigatina goro OupbuHCIM HE(PT JNalIapbIHBIH TaBaH Bsl JaOaHbIHA
HaxbIH HIUCCSUISPIS, OHJIAPBIH OpTa MIUCCAISIPUHS HUCOSATAH HEe(DTUH FO3IILILINAILL Jaria
HIKCsk omyp. byHyHna smarsiap omapar, HeTHH Cy WIS CHIXBIIIABIPHUIMA MPOCECHHIS
JaliblH OpTa IIUCCACHUHJISKN CBHIXBIIIBIPIIMA CHUPSATH Jaia OIOWLK OJyp B IISIMIH
hissads cyityH ryityiia maxmi oiamachl Te3simup (MKt 5.9).

DIOCTApPUIISIH  ap3yoJiyHMa3 BSI3UMUSTUH TapIIbICBIHBI anMmar Bs OyHyHJa Ja
TYHYHYH CYCy3 HCTHCMap OJYHMa BaXThIHbI y3aTMar MSTCSAWIS, MIBULTUDISD
CYBYpYbY I'yiynapa MUSHIisSH masMAs 030n-mnacTuk cuctemisap (OPC) BypyiIMachIHbI
TAKIAQ enuomsip.

By Taxmudun upgiiata KeUMPWIMSICH HATWBICHUHIA Jall AaXWIUHAS CyHyH
HISPSAKAT CUPSATIASPUHN TAH3UMIIAMSK BSl CTAOMJUISIIAUPMSIK MIIMKITH OJIMYIIIYD.

KapOomuaposeHn wHaTariapelHbIH HUIUISHMS TPOCECUHIs Ja0aH CyJapbIHBIH
KOHYCBapH Tajixapar a3 BaxT Sp3uUHIS TyHylapblH MSUICYylyHYy cynaniaslpMachl
MATyMayp. By ImanbiH rapmibIChIHBL aaMar MSrCSIuis, Jlad JaxuluHas (ryiyarpadbl

3oHana) HeT-cy KoHTakThl (HCK)
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Sokil 5.9. Bircinsli neft layinin sulagmasinin sxemi:
H; — neft laymin qalinligi; Hy — neft laymin ilkin yuyulan
hissasi; Hz — neft laymin timumi yuyulan hissasi; 1 —
quyunun siizgaci; 2 — neftin harokat sahosi; 3 — suyun
harokat sahasi.
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Sokil 5.10. Daban suyunun quyuya daxil olmasinin qarsisinin
alinmas1 sxemi:
Hn, — layin neftli hissosinin qalinlig;; Hs — laym sulu hissasinin
qalinligi; 1 — quyunun siizgaci; 2 — NSK saviyyasinds yaradilan sodd;
3 — neftin va suyun harokat sahasi.

CABUMUSACHHIS MISIMASH paadyca MaluK BS KCUHPUBWIUNI OJIMaaH  CSJIJI
HapaapuimMacsel TAKIHQ onyHyp (wsikua 5.10) [18,19].

AnapbulMblll  iecalnamanap SIOCTApPUpP KU, HapalablUlaH COIIUH PaJuyCYHYH
Y3YHJIIybYHJAH acbulbl OJapar TyWyHyH TaMaMWisl CyJIAIIMAachbIHbIH BaxXThIHbI
AISAMUNKAATIA ASPABAAA y3aTMar UMKaHbl Hapanblp. Bens ku, P=5 M onanpa cynamma
Mipasaty 7,5 suH, P=10 M onanna cynamma mMigaata 12 e onaysy manaa, P=30 M
TAIIKWI €TAUKIS CyJlaliMa MIUISITUHY 2 WIS TSASp y3aTMar ojap.

1995-1999-by winsp Ap3uHIS SIOCTAPUISH TexHoosukanapaan ['sspou Cubupux
Bs1 Tatapictan PecriyOnukacsinbiH He(T aTarinapbiaa 67 cyaammbIin HeT ryilysusia
ybypia uctudaas oxyHMyII B HATUBANA 99200 T sinaBs HeDT MIACKUI €IUTIMUILIUD.

bens xu, nmsp 6up ryityan uybixapbulaH suiaBs He()TUH MUTAAphl opTa mmecadna 1480 T,
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CAMSPSIHUH MIUIATA 1 ui, TAAOUPISIpPUH YBYpPIYydAyr sMcaibl ucs 85% TsIKui

ETMULILAUD.

5.4.2. Harpuym-cyadarla rapsiibIpbUIMbIII CEMEHT CyCIIeH3Hiaiapbl
vasitasila sulasmanin tanzimlanmasi

Paxmarynua M.P. B 6. amapaplriapbl TAATUTATIAp HATUBACUHAS MISHASH
OJIYHMYUIIAYP KH, MOPTJIAHICEMEHT CYCICH3UMHUANApbIHBIH TAPKUOUHS MUSHISH TAIp
HatpuyM-cyindar (Ha,CO,4) rapeimabipmariia msgM CyCleH3UHAHBIH TapamMeTpIispuHu
(cyBepMsICHHM, HaHBUIMACHIHBI, OSIPKUMS MIUISITUHN) BS IISIM 11 HapaHMBIII CEMEHT
JAUIBIHBIH SIOCTAPUBUISIPUHN  (MIOIIKIMIUUUHYU, aI3€3UMACBIHbI) SICACIBI ISP
HaxmpianasipMar MOMKOHAOP [54]. baassa 5.12-as toklif olunan iisulla sirin sudan
istifado etmoklo mIa3pIpIaHMBIIT CEMEHT MSUUIYJYHYH BSI CEMEHT MJAlIbIHBIH scac

DIOCTAPUBUIISIPU BEPUIMUIIIHP.

banssn 5.12
Cement msmptyynun tarkibinds
- 0
GrocTApUBHIISD ot narpuyM-cya(artelH sIaBsICH, KT %o
1 2 3 5
Uaiiblima, cM 22 22 23 24 24
TyTymima GanutaHbbIbbL, CaaT-JIsT. 6-00 5-30 5-00 4-30 4-00
2 SUHAAH COHpA SHUIMS MIOIIKSIMITHIH, 3.2 40 4.9 5.2 5.2
MIla
2 SIHSIH COHpa aj3e3uiia MIOIIKSIMITHIH,
Mifa: . 0,90 1,10 115 | 123 | 1,28
m?;;‘;:" 0,82 0,90 1,15 1,22 1,55
0,60 0,85 1,03 1,20 1,31
suxypia

‘bsaassan 5.12-naxu msmymatnapaad aydin goriinir ki, NopMaj CEeMEHT MSITyIyHa
onyH 3+5 %-u MurgapsiHaa HATPUYM-CyJI(aT raTMaria amabbifa SIOCTSIPUIISH MIICOST
JTSUUIITAITAKIISPS HAauI OJTYHMYIIAYP:

1. CemeHT MAUUTYJIyHYH TyTyliMa OaluiaHbblbbl 6 caaTdaH 4,5+4 caaTta KUMU
alabbl CaJLIHMBIILIIBIP.
2. CeMeHT JamIbIHBIH — SHHIMSHS — rapmbl  MOmKIvimin 62,5 %

WLKCSITTAIMUALLLIUD.
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3. CeMeHT malbIHBIH MeTasuia afde3uiiacel S0 %-asH, cuxypiia aade3uiiachl Ucs
100 %-gsH 9OX apTMBITIIBIP.
2005-pu wiagH Oaraiapar JIOCTSIPWISAH TSAPKUOIM CEMEHT MSIUIyJyHIaH
bamqipnicran PecnyOnmukacklHBIH HeQT TyHyJapblHIAa SEHHUII MHTHAacna HCTU(AIs
OJlyHMAacChl HSTUBSACUHAS MCTUCMAp KAMSIPUHHUH apXacblHOaH Jaxwil oOJlaH Jial
CYJapbIHBIH TSABPUJ OJYHMACHl CAIlCUHIS JIOPLUISH HUIUIIPUH CSAMSPSICH sICACIIbI

TSAPSTbSIS WIKCATIMUII B OHJIApBIH ybypirytygu 80 %-s1 4aTABIpBIIMBILIIBID.

5.4.3. Qum tazahiirlii sulasmis hasilat quyularinda
lay sularinin mahdudlasdirilmasi

Qum tozahiirlii sulasmis hasilat quyularinda lay sularini tocrid etmoaklo (mohdud-
lasdirmaqla) onlarin tomirarasi islomo miiddatinin (TIM) yiiksaldilmoesi masoalosi neft-
qazgixarma sanayesinin an aktual problemlarindan sayilir. Dogrudur, indiya kimi bu sa-
hoda hartarafli elmi—tadqigat islori aparilmis, miivafiq elmi-texniki tokliflor hazirlanmig
vo onlarin boazileri istehsalatda sinagdan kegirilmisdir [11, 12, 57+60 va s.]. Lakin,
toossiiflo geyd olunmalidir ki, gostorilon problem holodo 6z miikommal hallini
tapmamusdir.

Aparilmig tadgigatlar naticasinds miioyyan olunmusdur ki, belo vaziyyatin osas
sobablori ham istifado olunan tocrid materiallarinin, hom do totbiq olunan texno-
logiyalarin mohsuldar laylarin quyuatrafi zonadak: real vaziyystino miivafiq olmamasi
ilo olagodardir. Misal {iglin, malumdur ki, hasilat quyularinin istismari prosesinda
mohsuldar laylarin quyustrafi zonasinda bdyiik Ol¢iilora malik kahalar omalo golir
(bozon onlarin hocmi bir nego m*-o catir). Belo hallarda su osasli sement
suspenziyalarindan istifado etmokls hasilat quyularinda lay sularini tocrid edarkan laymn
quyuatrafi zonasinda miioyyan qalinliga malik sement dasi1 kiitlosi yaranir. Homin
sement das1 kiitlasinin Slgiilari boylik olduqda, lay ilo quyu arasindaki alaganin garsisi
alinir vo naticads todbirdon sonraki marhalads quyunun hom neft, hom do su iizrs
hasilati kaskin daracoads azalir vo ya sifira enir.

Gostarilon neqgativ hallarin garsisin1 almaq magsadils hasilat quyularinda lay sula-

rin1 mohdudlasdirmaq iigiin yeni samorali iisul toklif olunmusdur [12].
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Texnoloji miikommaoalliyina vo alinan miisbat naticalorina goérs bu lisul daha somo-
rali olmasi ilo secilir. Usulun mahiyyati ondan ibarastdirki ki, gapali sistemds sement
suspenziyasi kigik gatiligl xlorid tursusunun sulu mohlulu asasinda hazilanir vo hamin
suspenziyaya miioyyon miqdarda neft garisdirildigdan sonra nasos Vvasitesilo tozyiq
altinda laya daxil edilir. Bu halda xlorid tursusu ilo sement tozunun komponentlori
arasinda gedon Kimyovi reaksiyalardan yaranan gazlar (esason CO,) suspenziyanin
daxilindo qalaraq miixtolif Olgiilii mosamalorin yaranmasima sobob olur. Sement
suspenziyast borkidikdon sonra yaranmis mosamolor vo kanallar sement dasmin
miayyon kegiriciliyo malik olmasini tomin edir. Belaliklo, mohsuldar layin quyuatrafi
zonasinda yaranmis sement dasi kiitlosi bir torofdon quyu ilo lay arasinda olagenin
yaranmasini tomin edir, digor torofdon quyuya daxil olan lay sularmin va qumun
miqdarini miiayyan godar mohdudlasdirir.

Gostorilon tisulla yaradilan masamali sement dasinin kegiricilik vo méhkomlik
gostaricilorinin doyismo dinamikasina tosir edon amillor laboratoroya soaraitinds horto-
rofli todqiq olunmusdur. Yaradilmis masamoli sement dasinin kegiriciliyi sokil 5.11-do
gostarilmis laboratoriya qurgusunda, méhkamlik haddi iso méveud 2 T1I'-10 qurgusunda
toyin olunmusdur.

Xlorid tursusu konsentrasiyasinin sement daginin
kegiriciliyina Vo méhkamliyina tasiri

Miisyyan olunmusdur ki, xlorid tursusunun konsentrasiyasini doyismoklo ham se-
ment daginin kegiriciliyini, ham do méhkomlik haddini genis intervalda doyismok miim-
kiindiir (sokil 5.12).

Sokil 5.12-don aydin olur ki, sement suspenziyasi hazirlanarkon suyun torkibindoki
xlorid tursusunun konsentrasiyasini 5 %-don 9 %-o kimi artirmaqla sement dasinin ke-
¢iriciliyini 25-10™ m?-don 117-10™"° m*-o kimi, yani 4,68 dofs artirmaq miimkiin olmus-
dur. Tacriibalor naticasinds hom do miisyyan olunmusdur Ki, xlorid tursusunun konsen-
trasiyast yalniz 12 %-o godor artila bilar, bu haddon sonra dasin strukturu pozulur vo
onun dagilmas1 bag verir(2 ayrisinds qiriq xatt). Sokil 5.12 - don goriindiiyil kimi, xlorid
tursusu konsentrasiyasinin artmasi sement dasinin mohkamlik hoddinin azalmasi ilo

miisahida olunur. Belo ki, xlorid tursusu konsentrasiyasinin 5+8 % hoaddinda sement
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dasinin méhkomlik tempinin azalmasi tempi nisboton az oldugu halda, onun 9 %-don
boyiik konsentriyasinda dasin mohkomlik hoddi siirotlo azalir vo 12 %-lik migdarinda
1S9, yaranan kiitlo dasa ¢evrilmadiyindon mohkamliya malik olmur (Sakilds qiriq xattlo
gostorilmisdir).

Yeni torkibli sement suspenziyalarinin su asasli normal sement suspenziyalarin-
dan ¢ox miihiim farqi ondadir ki, eyni soraitdo bu suspenziyalarin barkimo baslan-

gicinin (ayri 1) vo sonunun (ayri 2) miioyyan godor uzanmasi bas verir (sokil 5.13).

11

j‘i —
8

Sakil 5.11. Sement dasinan kegiriciliyin toyin edilmasi tigiin qurgu:
1 — sement das1 niimunasinin yerlosdiyi kamera; 2 — vakuum nasosu; 3 — iigchogazli kegirici; 4 —
manometr; 5 — qif; 6 — yiiksok tozyiq Xotti; 7 — maye ti¢iin metal balon; 8 — kran; 9 — reduktor; 10 —
stizgac; 11 — yiiksak tazyiqli gaz balonu.

Maohkamlik, MPa
Kegiricilik, 10™°m?
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S9k1151 Xlor, u osasinda aradllml sement daginin gostaricilari;
oIk A SR LG PN S A Bt kleftin sement
dagnin kegiriciliyina toSiri
Laboratoriya tacriibalari naticasinds miisyyan olunmusdur ki, xlorid tursusunun
sulu mohlulu 3sasinda®sement’suspefiziyasi Razirlatfarkortbna mitdyyon tiqdarda diger

HCl-un konsentrasiyast, %
olavalor edildikdo yaranmis sement dasmin kegiriciliyini daha da yiiksatlmok

miimkiindiir. 1Byi§}%fgﬁ§%&,ﬁ'ﬂé%%}2%y%§{hﬁ ar?] 191m ?@jﬁ?ﬁﬁﬁ%&ﬁi&@%!}%{m&l naticalor
verir (sokil 5.14). Sokil 5.14-dan goriiniir ki, 5 %-1i xlorid tursusunun sulu moahlulu ilo
hazirlanmis vo 2 % (sement tozu kiitlasino nisbaton) neft qatilmis sement dasinin
kecriciliyi 40-10°m? toskil etdiyi halda, 8 % tursunun sulu mohlulundan istifads
edilmokls hazirlanmis ve 10 % neft gatilmis sement daginin kegiriciliyi 210-10™ m*-a
godor yiiksalmisdir, yoni 5,25 dofo artmusdir. Bu isa yeni torkibli sement
suspenziyasinin qum tozahiirli  sulasmis hasilat quyularinda lay sularmin

mohdudlasdirilmasi sahasinds genis imkanlara malik olmasina ayani siibutdur.



= 6"
g
= 9 1
a
>
[¢) o
e 4
= 2
@ 31
2 w 1
»
1 1 .
o ]
5 6 7 8 9 10 11

HCl-un konsentrasiyasi, %

Sakil 5.13. Xlorid tursusunun konsentrasiyasinin sement suspenziyasinin barkima

vaxtina tasirinin grafiki:

1 — barkima baslangicinin doyismasi; 2 — barkima sonunun doyismasi.
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Sakil 5.14. HCl-un konsentrasiyas1 va neft miqdarinin sement dasi kegiriciliyina tasirinin grafiki:

L
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HCl-un konsentrasiyasi, %

1, 2, 3, 4 vo 5 —istifados edilon neftin migdar1, %-lo, uygun olaraq: 2, 4, 6, 8 vo 10%
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Aparilmisg laboratoriya tocriibalori naticesindo miisyyon olunmusdur ki, todqiq
olunan sement suspenziyasina neft alava olunduqgda diger sinergetik effektlor do yaranir.
Belo ki, olave olunmus neftin miqdar1 artdigca sement suspenziyasinin tutusma
baslangici (sokil 5.15) vo tutusma sonu xeyli doracads uzanir (sokil 5.16).

Yeni sement suspenziyasimin barkimasina temperaturun tasiri

Moalumdur ki, temperaturun yiiksalmai ilo sement suspenziyasinin hom tutusma
baslangcinin, ham do onun barkimasinin sonu qisalir. Miiayyan olunmusdur ki, yeni
sement suspenziyasina neft olavo olunmasi naticosinds gostarilon parametrlori artirmaq
miimkiindiir. Bu parametrlorin qarsiligl slagolori miioyyon edilmis vo alinan naticalor
sokil 5.17-do verilmisdir.

Sokil 5.17-doki grafiklor asasinda asagidakilari geyd etmok miimkiindiir:
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Neftin miqdar1, %

Sokil 5.15. HCl-un konsentrasiyasi vo neft miqdarinin yeni tarkibli sement
suspenziyasinin tutusma baslangicina tasirinin grafiki:
1, 2,3 va 4 —uygun olaraq HCI-un 5, 7, 8 vo 11 %-li
konsentrasiyasinda.
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1. Xlorid tursusunun 7 %-Ii sulu mohlulu asasinda hazirlanmis va 4 % miqdarda
neft gatilmis sement suspenziyasinin temperaturunu 293° K-don 319° K-o kimi doyis-
dirdikds, onun tutusma baslangic1 0,87 saatdan 0,67 saata kimi (xatt 1) vo tutusmanin
sonu ise 0,93 saatdan 0,70 saata kimi azaldig1 halda (xatt 2), neftin miqdar1 6 % olduqda
homin temperaturlarda tutusmanin baslangici 2,1 saatdan 1,6 saata kimi (xott 3),
tutusmanin sonu iss 2,3 saatdan 1,7 saata kimi (xott 4) azalmisdir.

2. Xlorid tursusunun 8 %-li sulu mohlulu asasinda hazirlanmis vo 4 % miqdarinda
neft qatilmis sement suspenziyasinin temperaturunu 293° K-don 319° K- kimi yiiksalt-
dikds onun tutusma baslangici 1,2 saatdan 0,8 saata kimi (xatt 5) vo tutusmanin sonu isa
1,3 saatdan 1 saata kimi (Xott 6) azaldigi halda, neftin migdar1 6 % oldugda homin
temperaturlarda tutugsmanin baslangici 3,3 saatdan 2,5 saata kimi (xott 7), tutusmanin

sonu isa 3,5 saatdan 2,6 saata kimi (Xatt 8) azalmisdir.
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Sokil 5.16. HCI konsentrasiyasi vo neft miqdarmin yeni torkibli sement suspenzoyasinin

tutusmasinin sonuna tasirinin grafiki:
1, 2, 3 vo 4 — uygun olaraq HCI-un 5, 7, 8 vo 11%-1i konsentrasiyasinda.
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Sakil 5.17. Yeni torkibli sement suspenziyasinin barkima vaxtina temperaturun tasirinin grafiklori:
1,2 Vo 3, 4 — 7%-li HCI-dan istifads edildikdo uygun olaraq — 4 Va 6 % neftin istiraki ilo;
5, 6 vo 7, 8 — 8%-li HCI-dan istifado edildikdo uygun olaraq — 4 vo 6% neftin istiraki ilo.

Yeni torkibli sement suspenziyasinin modon soraitindo sinagi “Bibi-heybot”
NQCi-nin 2375 sayl neft quyusunda hayata kegirilmisdir. Tadbirdan avval quyunun is-
tismar gostaricilori asagidaki kimi olmusdur: istismar obyekti — XI+XII horizont, quyu-
nun dibi — 625 m, siizgocin intervali — 603+597 m, hasilat: neft — 0.5 t/giin, su — 23
m?*/giin, qumun konsentrasiyasi — 0.5 %, tomiraras1 islomo miiddati — 21 giin.

Quyunun istismar gostaricilorini yaxsilasdirmaq magsadilo 1990-c1 ilin mart ayin-
da adi sement suspenziyasindan istifado etmoklo quyuda todbir kegirilsa do (sementin
miqdar1 — 5 t, basqi tozyiqgi — 5 MPa) miisbat natica alinmamisdir.

Bu mogsadlo 1991-ci ilin may ayinda quyuda yeni torkibli sement suspenziyasin-
dan istifado olunmagla todbir hoyata kegirilmisdir (sementin migdar1 — 5 t, 7 %-li xlorid
tursusu — 2.5 m®, neftin miqdart — 0.3 m®, basqi tozyigi — 3 MPa). Tadbirden sonra
quyunun istismar gostaricilori asagidaki kimi olmusdur: giindalik hasilat: neft — 1.5 t, su
— 18 m®, qumun konsentrasiyasi — 0.03 %, tomirarasi islome miiddsti — 56 giin.

Bu gostaricilordon aydin oldugu kimi, gostarilon tadbirin kegirilmasi naticasinds 2375
saylt quyunun istismar gostaricilori xeyli doracads yaxsilasmigdir. Bununla slagodar
olaraq, gostarilon tadbir hamin NQCI-nin 2470 sayli vo diger quyularinda ugurla totbiq

olunmusdur.
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5.4.4. Jlaii cyJ1apbIHBIH CeJIEKTHB TACPHII

Hedr ryitynapsiHa naxuii oyiaH jlail CyJapbIHbIH TapIIbICBIHBI alMar I4YIlH OHYH
TaxXuauHsa hen sAMss ISTHPSH PEadeHTISIPUH CYIy MSIUIYJIyHY BypMar MIIMKITHALP
[15, 16, 55, 76 vo s.]. By manna naieia mgM Sulasmis, oM As kKapOOIIUAPOICHIIN
muccsacuras hel HapaHaplbbIHIAH, TSMHUPASH COHPAKbl MSAPHUUISIA TYWYJIapblH CY
[acuiaThl Wi Ospadsip KapOOIIUIPOICHISP L3P SUHAUIMK IIAaCUIaThl Ja a3albIp,
lakin anapeiiaH TAIOUPUH CAMAPSTMINNN KU(BaUIT Tap WIKCSAK aTbIHMANBIP.

DI0CTAPUISIH HIOTCAHBIH TapIIbICHIHBI aJIMar IYIH JaIa CAMSIPSIN LUCYT TAKIAD
onyamytiayp [61]. LsaMin ncynyH MaluiisiTd OHIAIbIp K, Oa3a MaTepualbl KUMU,
HeTUN eMaibl MPOCECHHMS au3eN HaHababbl ajbiHarkon WapaHaH U3EN-TSIISBU
tysmanTeicbiHaan (AI'T) uctudana onynyp. AI'T — xapubu 310pHNUMILHS 310ps TLHH]
DSBSy pAHAIA Made ony0, KUMUSBU TAPKUOWHS 3I0ps HaTpUyM-Ha(TaHATHIH
(PbOOHa) cyny wmsmlynynmgan uOapstaup. By MAmpynyH TIpKUOWHAS HATPUYM-
HadTaHaTeiH Muraapsl 40-50 %-s kumu yata Oummp.

JlabopaTopuiia MIIpauTUHAS aNapbUIMBIII TSIATUTATIAP HATUBACUH]S MUSHIASIH
onyamyminyp ku, AI'T-Hun ranssu-ropmar metamnapbiH Xjopuuisipuaud (‘babiy,
Msbn, B c.) cyiay MALUTYJUIapbl WIS TapbIIABIPHUIMACE HATUBSICUHISA €JIaCTUK
YFOKIHTI] HapaHbIp BS IISMIH YIOKIIHTI] JIall CyJapbiHbI CEIEKTUB TABPUI €TMAK IUIH
Hapapiel Matepuan osia Owisp. LM As msMIH TapbIIbIbBIH IB3SAPUHS MISTHNASH
murgapaa cubk-uwadranar [(PBOO), 3H] smaBs eIuaauKas HapaHMBIII €IacTHK
KITJISIHUH  aage3udachl (OApK BUCUMIISIpS HambIIMachl) SIISIMUNWUASTIA AP
nikcanup. TappuOsysip anappUlapkaH MISHISH — ONyHMYIIAYp KW, HapaHaH
qIOKIHTIHIH onTtuman wmuraapel JI'T-uei B ‘babm, nysyayn 10 %-mu cymy
MApTyTyHYH 1:1 HUCOATHHIS TapbllbIpbLIMachkiHAan Hapansip. Illsmginin amkap
CAWIMUILIIUD KW, WapaHaH YIOKIHTIHIH MUTIAPBIHBI SIIMARUATIN  ASPSIbSIIS
apteipMar mimkiindiir. bynyn 1unH cunk-Hadranatein 4 %-mu cyny MSIUTYJyHIaH
uctudans onyHa ounsp. Tabpuosusip anapbiiapksiH cunk-Hadranatein muraapsl A1T-
uuH 0,5; 0,75; 1,0; 1,5 %-u rsiasip S10THPIIIMITIT B TabarbaaH OHYH TAPKUOWHS sUTaBs

OJIYHMYIIYP.
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MapaHMbIi  eMacTHK-OAPK KUT/ISHUH XAaCCSAUSIPHHM  IOMPSHMSAK IYIH UKH
UCTUTAMSATAS JIabopaTopuifa TABPIOSISIPYA JaBaM €TIUPYIIMHIIIAD:

1. Enactuk-Osipk  KUTJISHUH  aJ3e3uiia  MIOMKAMIMUMHUH  FOUPSHUIMSICH

CAIISICHHISL.

2. Enactuk-0sipK KITJISHUH JIad CIHXYpJIAphIHNIN  OSAPKUIUIMSICUHS TSICUPUHUN
rorpsHilMsACH carscuHs.

Enacmux-6apx kymnanun adse3utia MOWKAMIUUUHUN MAUUHU

Msutymayp K, henm sMsiist SATUPSH MaUIsUIAPIsSH UCTU(AAsS STMSKIIS IACHIAT
TydynapblHAa Jlall CyJapblHBI TSBPUI €TMSIK IYIIH YOXJIy caija Icymiap TIKIug
olyHMyliayp. By 1ncymnapeiH siH OroMuk (USUrU oHJaH HOAPSITAUDP KU, TAAOUPISH
COHpaKbl UCTUCMAP MPOCECHHJS ThiCAa BAaXT SP3UH[IA JIall CyJNApbIHBIH Tyilyla Iaxuil
OJIMAcChI OsIpIIa OJIYHYP, Yoni miaMIiH TSAOUPIApuH Somoarasi yiiksok deyildir.

Miisyyan olunmusdur Ki, grocTspuissH HeraTMB INajblH scac Ccs0s0u
TABpUACIUBA MaTepuanla mait cuxypiapbl apaceiHia agdesuitanin Kifayot dorocodo
mohkom olmamasidir. Tsakmud onyHaH ncy/uta WapaasliaH eAacTHK-OSPK KIITISTHUH
MsuTyM hen TSIpkuOnuM TSabpu MaTepHaUTApBIHAAH (SPIIIM BS YOX ICTIH BAIISTH
OHJAABIP KU, Oy TSBbPUA MaTepPHANIBIHBIH JIAW CUXYpJapbl Wi amde3uiiast Yiksokdir.
Taxnmud onyHan 1icyma  HapaAbUIMBIII  TAbPUA — MaTEPHAIBIHBIH  aade3uiia
XICYCUMUATUHUH IOUPSHWIMSACH IISAM €JIMHM, IIAM 18 TIbpuOl OaxbpIMIaH 4YOX
MaparJbIIbIp.

AnappUIMBIII JTabopaTopuifa TSbPUOSIISAPU HATHSICHUHAS MITHASH OJUNMYIIITYD
Ki, Oy TAbpUJ MaTepUaIbIHbIH TIPKUOMHS Jaxusl enuisiH cuHk-HadTaHaTbhIH
MUTApbIHBI B~ MIIIITIH  TeMIeparypunu  ASHUIIMSKISA ~ OHYH  ajje3uiia
MIOIIKSIMIIMHUHN WIKCSITMIK MIMKIH-IUIp. Taspuosisap cunk-nadranareia 0,5; 0,75;
1,0 B 1,5 % wmurmapeiama Bs temmeparypun 273° K, 313° K, 333° K Bs 353° K
THUMSTIISIPUHIA anapbUIMBIIIARIP. By manga fdapaaplIMBbIIl €IacTUK-OSpK KITISHUH
aJpe3niia MIOIKSAMIIMIN alllabbIAAKbl raiaaaa TAUUH € JUIMUIIIAD. VKW s JTroBIIs
apachIHa IA3bIPIAHMBILI HIMYHSUISH HaXbUIMBILI (camsic | cM? Bst TaIbIHIIBIBGT 0,5 MM
oiMaria), 1 Kr MK anTeIHAA B BEPWIMHIL TEMIIEpaTyp/a Jlaii CyHyHyH AaxuiuHas 24

caaT CaxJIaHbUIMBIIIABIP. By MIOAJAT KEYAHAAH COHPA HOIMYHS CyAaH YbIXapbIJIMBIII B



Adgeziva méhkomlivi, 10 MPa

Adgeziva méhkamlivi, 10 MPa
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Oup-OUpHUHS SIKC OJIaH IIOPU30HTAJ TLUBBSUIAP TATOUT €TMSIKIIS LIS JIIOBIISIISAP Oup-

OMpPUHISTH

alppUIMBIILABIP. [ UBBAISApMH  alipbuIMa  AHBIHAAKBI  THUMATISAPU

aJPe3UMaHbIH MIOIIKAMITMK IS KAMU TS0y € TUIMHIIIND.

Dama conpa iyxapelia 310CTIpUIMHUIL raiiaza ma3bipJaHMbIIl UKUHBU HIIMYHS

HCA MIaryJiv IruBBAJIP TATOUT €TMSIKIIS aﬁpLIHMaﬁa ﬁOXJI&HBIJIMBIHI,HBIp.

Siiso 16vha

Elastik kiitla

0.25

0.50 0.75

1.00 1.25 1.50

Sink-naftanatin miqdari, %

Sokil  5.18. DQT vo 10%-li kalsium-
qarisiginda  yaranan  elastik  kiitlonin
adgeziyasinin horizontal qilivvalora qarsi
mohkomliyinin  sink-naftanatin miqdarindan
Vo temperaturdan asililiq qrafiklori:

1-293°K;2-313°K;3-333°K;4-353°K.
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Siiso 16vho

Flastik kutla

10-

Sokil 5.19. DQT vo 10%-li kalsium xlorid
qarisiginda yaranan elastik kiitlonin saquli
qivvaloro  garst  mohkamliyinin - sink-
{ naftanatin miqdarindan vo temperaturdan
2 7 asililiq grafiklori:

1-293°K;2-313°K; 3-333°K; 4-353°K.

0 025 050 0,75 1,00 1,25 1,50

Sink-naftanatin miqdari, %

ANapbUIMBIIT TABPUOSASH aJIbIHAH HATUBSIISP MIOPU3OHTAN TIBBSUISIPUH TATOUTH
IISIPauT MUIH HISKUIT 5.18-115, marynu ruBBsuIIpyuH TATOUTH MISIPAUTH ITYITH UCS IISTKIUT
5.19-na Bepunmumgup. Lsmid mSkumsapasku rpadukisap sicachlHAa aabblIaKbUIaphl
réi eTMIK MIMKIHIIP:

1. Jlail cyilyHyH TeMmmepaTypunuH apTMachbl WIS €JIacTHK-OSpK KITISHUH
azpe3uia MIOIIKIMIMNA I UIKCSIUP.

0 2. Enactuk-6sipx KUTISHUH JaxXWIMHIAAKA CUHK-Ha(TaHATBIH MHTJIAPBIHBIH
apTMachl OHYH aJipe3uiia MIOIIKSIMIMHMHIH WIKCSIIMSICHHS 10510 otyp. Bunadan olava
cunk-nadranateia 0,25+0,75 % murmapeiHaa ag’e3uiia MIOUIKSIMIUNAN Aallla UHTCHCUB
nuakesump, 0,75+1,5 % wmurgapeiHga HcsS ajade3uiia MIOMKIMIMUUHUH HIKCSIIMS
WHTEHCUBIIMIAN a3anblp B cTaOWuIsmMsis Haxeianawslp. Onyp ku, 4 %-li cunk-
HaTaHATHIH MUTAAPbIHBIH 0,75+1,5% VHTEPBAJIBIHIA SHOTLUPIIIMSACU
MATCANAYUBYHIYD.

Enacmux-6sapx kymnasiHum nati cyxypaapolHolH OSpKUOUIMACUHSA MACUPU
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Tsaxaud onmyHaH enacTUK-OSPK KUTIASHUH JIall CHXYpPJIAPBIHBIH OSPKUAUIMACHHS
TACUPUHU FOUPAHMSIK MSrCAnuis jgabopatopuiia msspauTHHAS genis migqyash TsabpuOs
WLUISIPU anapbUIMbIIIAGIp. Jlalh Mogenu kumu y3yHiyby 0,6 M B JaxXuid JuaMeTpu
0,04 m oman moman Oopyman uctudanas odyHMyHayp. bopyHyH wuspucu dpakcuiia
Tapkuou 0,25 mm (1 %), 0,25+0,10 mm (26,5 %), 0,10+0,01 mm (51,7 %) Bs 0,01 MMm-
nsH knavk (20,8 %) omad rymta nonaypyamyuiayp. (tppuosi TypbyCYHYH TEXHOJIOXKH

cxemu Hsiku 5.20-151 Bepriup).

A , X—] 1%
: Y

15

4 19 | |20
a||6|]|5 |]|4 3 | :
, b 18

Sokil 5.20. Laboratoriya qurgusunun texnoloji sxemi:
a — neft iiclin tutum; 1 — layin modeli; 2 — termostat; 3 vo 8 — 6l¢ii qab1; 4 — araliq mayesi ii¢lin tutum; 5
— 10 %-li kalsium xlor moahlulu tigiin tutum; 6 — DQT Va sink naftanat garigigi li¢iin tutum; 7 — nasos;
9,10,11,12,13,14,15,16,17,18 — vintil vo kranlar; 19 — lay suyu {igiin konteyner; 20 — yiiksak tozyiqli
hava balonu.

1=
o
T
X

JlabopaTopuiia  TABpUOSISPH  allabblia DJIOCTAPWISIH — Taiijgana  MepuHs
WETUPWIMULLINAD. ABBSAIBSA MISHUNSAH WA3BIPJIBIT MIUISPU arapbliaraq jJad MOJICIMHUH
mMsAcamsIIpuHuH 230 oM’ OJIybY MISTHUSHISIIIAUPpHIMUIIL, Hacoc (7) BacUTICHIS a
mabMUHASKH HedT naik Moaenuus (1) monmypyamymayp. Conpa (20) GamoHyHIAKbI
CBIXBUIMBIII T1aBa BacuTscwis (19) OaoHyHIaH J1aii Cyily MOJIENS BEPUIIPSK OPaIaKbl
HEe(PTUH TaMaMUJIsl CHIXBIIBIPBUIBIO YbIXapblIMachl HisgifaTa keuupuamuiaup. Jama
copa 0,25 MIla Ta3¥ur anTelHAa MOJENAS Jail CyMyHYH CL3LUIMS SIOCTSIPUBUISIPH
MIISHISIH eAUIMUIIIRP (MOJIEIISH YbIXaH CYiyH msabMHu (3) raObIHIAa WBIBBUIBIP.

TaspuOsIsap amapblIaKbl MIAPTIAP JAXUIUHISA IIgiiaTa KeaupuaMuiaup. Jlaia
BypyJacar MaJJsUIIpUH LIMYMH IISITbMH OHYH MsicamsuisipuHuH 50 %-u muraapbiHia

gatirilir (115 cm®), ormapsin naiia gaxun edilmosi ucs aifpsi-aiipsuisiraa aparilir, s
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maddolorin Gup-Oupwis rapeimmanasi HamHbI3 JTald TaXWIHH[S misgiiata keaupuiaup. by
manga seBsmbs JUI'T, apablHba nail cyilyHmaH WOapaT ailipersbl Maiie (4 oM’
HITBMUH/IS), COHpA HUCA KAJICUyM-XJIOPUJIMH CYJTy MYy Jlail MOJENUHS JaXuil
enmmup. Asagida tocriibalorin aparilma ardicilliglar: verilmisdir.

Tawposs 1. By manga mojaenss WalHBI3 Jlaii Cydy BYpYJIMYII, OpajaH 4YbIXaH
CYWyH TAPKUOMHISKH qUMUN MUTJAPHI Bs ppakcuiia TApKUOU TAWUH €AUIMUILITUD.

Tawppubs 2. by manga naii maxuiauHAS €TACTUK-OAPK KITIS HaparMar IT4ilH
opaua 57,5 cm® HI'T Ba 57,5 em® KaJICMYM-XJIOPHU MUYy BYpYJIMYII Bl BEPUJIMHUIILL
LIAPTIIAP JaXWUIUHIA Janja HapaHaH JIAUIIIAKIISAP MUSAWSHISIIIUPAIMULLLIAD.

Tsepuds 3. By tappuds 2-cidon onynna dsaprasaup ku, Oy manga maia JII'T Bs
KaJICHyM-XJIopuamsH sutasst 0,43 cm® 4 %-mu cunk-nadranar na Bypymmymnyp (JI'T-
HuH 0,75 %-u rsasp).

Tabp1i0s 4. By Tabp10siig npocec TABPLUOS 3-A9KU KUMU anapbuiblp. Lakun ¢spr
oHmanbIp ku, 4 %-mu cunk-nadranateia mgeMu 0,57 CMS, vissan I’ T-aun 1 %-u murna-
pBhIHAA FOTUPIIIMIIIII.

AnappsuiMblII 1aboparopuiia TABPUOSUSIPUHUH PEKUM TTapaMeTPIIsipu Bsl albIHAH
HATUBSJSIP IMArTBIHAQ MsutymMaTinap BaaBsia  5.13-mg  Bepunmumgup. [lsamin
MsTyMatiapa sicacon amabblIaKbIIAPhl TeH]T €TMSIK MIIMKIIHJLIP.

1. Jlaii MomenuHs €NacTUK-OSIPK KIS SMSJIA JSITUPSIH MaIJsULsp JTaXuil
equnmsMutasH sBBs1 333° K temmepatyp pesxxumunas Bs 0,25 MITa Ts3iur anTeiHIa
OHYH JaXWIMHISH CIBIUIH cyityr hacmi 26,3 cm®/caH, TAPKHOHHIAKE TYMyH MHTIapbl
ucs 0,1 % (1>0,01 Mmm) onmymiayp.

2. Enactuk-0spK KUTIS SIMSIISL SSITUPMSIK ITYI[H MOJEINH JaXWinHs 57,5 oM JAI'T
Ba1 57,5 oM’ KaJICHYM-XJIOPH MSILITYJIy Bypayraad conpa msamin pexumas (T=333°K,
AT1=0,25MTIla), cipwisa cyiwyd hacmi 10,4 cm/can-o KUMH, TAPKUOWHISIKUA TYMYH
muraapsl ucst 0,05 %-g (1<0,01 mm) kumu azanmbimasip. Ts3iurmsp dspru 0,5+2,5
MIIa apaceiHna ASHUIIAUPYIIIUKAS MOJETASH CIBLJISH CYlyH MUTaapsl aptca na (17,8
cM>/caH), OHYH TSPKUOMHIS I'yM MIIITAIIAIS OTyHMAMBIIIIBIP.

3. MojenuH naxuInHS eIaCTUK-OSPK KT SMsiis daTupMsik 1iaiH I T+4 %-mm

cunk-HadpTanat+10 %-mu KancuyMmM-XJOpUA MUYy BYPYJAYT/IaH COHpa IISIMIH



187
pexxum  mapamerpiaspuaas (T=333° K, AII=0,25 MIla) cuBwisH CyiyH MHUrAaphbl
TBpUOs 2-iis HUCOATSH 2 st asanMbi (5,3 cM>/caH OIMyII) BS TAPKHOMHIS T'yM
onMambinaelp. Jdama conpa mopenmsaku ciamiams T=353° K s All=0,5+4,2 Mlla

PCKUMICIPUHAA JaBaM CTAUPHUIIMMUIIL,



bansan 5.13
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Tsapxkubas uctudans MopenasH ci3LUIaH . Texuonoxu
. . . Bypma Tasiiury, . .
OJIyHaH Ma yIsIsipin hacmi, MaileHUH IABMH, AMSUTHMAATAaH COHPA UbixaH MalieHUH TAPKUOU
3 3 MIla .
Tawpros cM cM/caH cipMs Ts3iuru, Mlla
No-cu 10%-mu | 4%-mu Temnepatyp pexxumu, TemmepaTyp pexumH, bsipxkunnbsu
< Lymyn
JAI'T | kancuyM |  CHHT- K OanutangiC | coH K Y KITISSHUH
-xyopuy1 | madranar | 293 | 313 | 333 | 353 293 | 313 | 333 | 353 HapeL, 7o muraapsl, %
WnKuH 310CTIpUBUISIP
1 | -] - | - ]158]205]|263]275] 025 0,25/025[0,25]0,25]0,25]| 0,1 (1<0,01mm)
JAU'T+10%-11 xkancuym-XJI0pua Bypyiayria
2 SYA) 57,5 - 6,6 | 87 |104| - 0,13 0,20 10,25 0,25| 0,25 | 0,25 | 0,05(x<0,01Mm) Hoxayp
12,5 0,50 itoxyp -
14,3 1,50 -~ -~
17,8 2,50 " "
JIU'T+4%-1mm cuar-nadranat+10%-1u KaJIcHyM-XJI0pHT BypMa
3 57 57 0,43 34 139 1]53]|65 0,13 0,28 10,25 |0,25| 0,25 | 0,25 Hoxmyp Hoxmyp
4 o7 57 0,57 30| 32| 48 | 58 0,13 0,32 10,25(0,25|0,25 | 0,25 - -
6,5 0,50 " "
7,3 1’00 " "
9,4 2’50 " "
11,5 3,50 " "
12,9 4,20 " "
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JaKUH MOJENISH YbIXaH CYHyH TSAPKUOMHIAA HS TyM, HS A €JacTUK-OSIpK KIITIs

mumamuag edilmoamisdir.

5.4.5. Sulasmis quyularda neftli-kapak tarkibli Tammonaxx maTepuasnb
BaCHTSICHJIA qyiyauou atrafi sahasinin ospkuanamsacn
Msiicyny cynammeii HeT ryitynapsinaa ryiyaunou 3oHans! (I'13) 0apkurMsik
ITYITH HEPTIU KAMSK-CEMEHT TAPKUOJIM TaMmoHaxX Mmarepuaisl (TM) HapaaplaMBbII BS
APJIHIII-auH macunat ryiyiapbiaaa TATOUT oyHMytiayp [73, 74].

TM-HUH TApKUOUHS allabblIaKbl KOMIIOHSHTIISIP JaXWi €IUIMUILIND, KT %o-

la:
POpTIaHICEMEHT — 60;
HepTIM abab KAMSHU — 10;
cy — 30.

18.05.2006-pb1 win Tapuxino swoctapwisH TM-nsH wuctudans oJyHMaria
«AOwmeponnept» HIUU-nun 283 cainbl cynammbiin HepT ryidycynna ['J[3-Hun
OSIPKUAMIMSCH 13PSA TAAOUp Histitata KeunpuaMuinaup [74]. TaaOupasu sBBsa 7 ay
arzinds ryityHyH sicac uctTucMap roctapubmisipu belo olmusdur: uctucmap KSIMSpUHHH
muamerpu — 0,1 M; ci3assuH nHTEpBaidsl — 529,5+508 M; suHmasuMK macunat: Hedt —
2,11, cy— 8,6 T; rymna snarsuap Wepaitbl TAMUPISIPUH Caiibl — 2.

AmapbeuimbI mmecadiamanap sicacbigga TM ma3sipiaaMar muiH 0,3 T CeMeHT/IsH,
0,05 T Hedtim agac ksmsyinasa Bg 0,15 T ngHU3 cyilyHAaH UCTH(AAS OIyHMYIIAYP.
TM-uH maseipaanMasinin Bs ryilylia BypyJIMACBIHBIH TEXHOJIOKH CXE€MM IIsAKuI 5.2 1-
151 SFOCTSIPUIMUILTUD.

CeMeHTIISIMS arperaThlHbIH YSHHHS HbbblmMbiir 0,15 M° a3 cyily BaCHTACHIS
0,3 T cemeHT rapbelIAbIpbUIMBII, coHpa 0,05 T HepTIM KAMAK sAJaBS EAWIAPSIK
CEMEHTJISIMSI arperaTblHa BYPYJIMYII Bs oOpaaa Hacoc BacuTscwis daha S5 nmarurs
SIP3MH/IS TapBIIIIBIPBIIMBIIIIBIP. Bundan conpa maseipaaamsin TM Bs ardinca 0,8 m°
(6opymnapbiH mIHEMU) OackIbbl Maiie (Cy) ceMeHTIsIMs OopyrapbiHa Bypyiapar 2 Mlla
TA3UWAT anThlHAA Jaha ChIXBILABIPBIMBIIABIP. by omsliyyatdan conpa cyiy

Oopyapxacsl (sizaiia BypMaria CeMeHTIsIMS Oopyapsl Hyityamyin B TM-UH ybIXMachl
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MITIIATIAAS OJTYHMaMbIIALIp. bopynapeia 6ammanbl 100 M HyXapbl TalabIPBUIILITIAH
COHpa Tyilyab3bl MIEPMETUKISTHANPUIMUII B TM-uH OupkuMscu IdiH quyu 48 caat
CaKUTIUK/IA CaXJaHBUIMBIIILIP. By MIAST KeusHIsSH COHpa ryily MuBadur Icysuia
MSIHUMCSIHIJISIPSIK UCTHCMAapa Jaxuil €IHIMULLIUD.

TanOup KEUMPUIIUKASH COHpaKbl 7 all Ap3uHAA €HHU IIApauTias TYWYHYH
UCTUCMAp BIOCTSPUBUIISIPH alabblaki KUMH OJIMYUIAYDP: SUHJSIUK IMacuiatr: HedT —
2,51, cy—10,2 T; rymna sumarsgap #epanTsl TIMUP UIIH allapbUIMaMbIIIIBIP.

Miiayyan olunmusdur ki, quyu tadbirdon avval vo sonra eyni soraitdo istismar
olunmus, lakin tadbirlo alagadar onun neft iizra gundalik hasilat: 0.4 t artmis, su hasilati
iSo 2.4 t azalmisdir, yani istismar gostaricilorinda miisbat doayisikliklor alda edilmisdir.
On asas1 is9, hamin vaxt arzinds todbirdan avval qumla slagadar olaraq 2 yeralti tomir

isi aparildigi halda todbirdon sonra bela xarakterli yeralt: tomir isi aparilmamisdir.

-

2 ;f; T

Z ‘ _I%GT:;];— /10

2 14 L

5 | |1|| A .F?"—_’
| 9 L
¢z 11 12

.
i

| 7
C_-‘;,-‘;:l’.:z 9/ °

Sakil 5.21. Quyudibi zonanin barkidilmasinin texnoloji sxemi:
1 — manometr; 2 — sementloms bashigi; 3 — siyirtmo; 4 — sementlomo kamari; 5 — basici maye;
6 — tamponaj mahlulu; 7 — quyunun siizgaci; 8 — mohsuldar lay; 9 — sementlomo aqreqati;
10 — sement qarisdirict aqreqat; 11 — neftli kopak; 12 — gobuledici tutum; 13 — sementlomo
aqgreqati; 14 — boru arxasi siyirtma.

5.4.6. Ferromagnit siixurlarimn tatbiqi ila lay suyunun

MALYTY IANIBIPLIMACHI
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JlaGoparopuiia TABPUOAIAPH HATUBSICHHISA MILIHISH ONyHMYIITYp KU, JailblH
CIB3IBATPadbl 30HACBIHIA JaUMHU MarHWT CalllCy Hapaabuiapca, TyHyJapblH Cy L3ps
SIHASIIMK [ACKIIATHI AIAMUANRAATIH aapsabsaag azldila 6unsp. Bu halda magnit sahasini
yaratmaq tgiin tobii galig maqgnit goarginliyina malik olan ferromaqnitli siixurlardan
istifado olunur [42].

DIOCTAPUIISH UXTHPAHBIH MAIMHHAATH OHAAIBIP KU, JTAaMMH MAarHUT campscunin
Jall CyNapbIHBIH TAPKUOWMHASKA MsSHOHU B  MICOAT WK WOHIApa (aHUOH BS
KaTHOHJIapa) TACUp eTMsacwisa sarsgap HilyroH Xaccsiu nail cynapbeiHaa, Tepu-
HityToH xacucsnu Maiensps XaS CTaTUK CIPIIIMS ISpPIUHIUNN (T,) HapaHbIp BA
OyHyHJIa sjarsjap ojapar Jial NaxWiIMHIAS OHJIAPbIH HIAPSIKAT €TMACH IUIH sJIaBs
TA3UUT TpaAuyeHTH TsIsi0 oyiyHyp. By wucsd macwiar rylylapblHBIH HCTHCMap
IPOCECUH/IS Cy LB3PS SIH/SUIAK IACKUIaThIH azalmasinel TAMUH eup.

JlabopaTtopuiia TABpUOSUISIpY anappuiapkaH y3yHiayby 1500 MM Bs auametpu 40
MM OJIaH Jail MOJENuHASH uctudans omyHmyuiayp. by manna sBBsuIbs jnail Monenu
upu donali Tymna AOIAYpYIMYII B J1ail CyiHy BaCUTSACUIISL CAaOUT TSI3UUTIISIp (DSIpruHis
OHYH CyKEUUpMsl MapaMeTpu MUSAWNgaH onyHmywmayp. CoHpa Mopaens MIXTsUU(d
uHteHcuBuiis manuk Respublikanin Daskason domir filizi yatagindan gotirilmis
ferromaqnit  siixurlart  doldurularaq, sBBsANIKM — T3WMIIIAp  QIPTHHAA  MOJICITHH
cykeunpmsicu parametrlori HeHuasH TAHWMH OJYHMYII BS OHYH WJIKHH THUMSATH WIS
MIIFAHUCS OJIYHMYIIYpP. AJBIHMBIII HATUBSISP IIArrblHAA MSIymar baaBsul 5.14-ns
BEPUJIUD.

‘banssn 5.14

[TapameTpisip JIAANIITAIMS IS I01

1. Margur calrsCuHUH
WHTEHCUBIMIN, Epcren

0 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400

2. CykeuMsIHUH a3aibuiMa

avcanss. K=B./B* 1 115|126 | 148|182 | 202|230 | 193 ]| 1,76

* oypama: B, B B, yiibyH omapar MarHuT CalisgCi WHTEHCHBIUHMHUH Sifif BS bapu THAMATIAPHHIS

MOJIENISH KeUstH CyityH nrbmudir.

‘bsansin 5.14-151 BepuIMHUIL MsITTyMaTIap SICACHIH/A alllabblIaKbLUIAPhI €I €TMSIK

MIIMKIHALP:
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1. MarauT cansici MHTEHCUBIUUUHUH JSUUIIMICH CYKCUMPMSIHUH a3ajiibliMa
SIMCAJIBIHBIH JASHUIIMSCUHS cA050 omyp. benst ku, MarHuT caupiCHHUH MHTCHCHUBIMNHU
0-man 300 epcrenss KUMU IAUMIITUPWIIUKISL, CYKCUHPMSHUH a3ajaMma siMcaibl 1-AsH
2,3-1 KUMHM apTMBIII, COHPAaKbl MAPIIAISAS HCA OHYH THUMATH a3ajiMaba
Oammameliaelp. bemsukis, wMarHuT campgick uHTeHcuBIuMinHUH 300  epcren
TUAMATUHAS €MHU WIAPAuTAsT MOJEHASH CUBIUISIH CYWyH WISbMU MUHHUMYM LSS
YATMBIII BSI WIIKWH BSI3UAASATASKAHISIH 2,3 1s1ds a3 OIMYIIIYP.

2. Cynammslil MACWIAT TyHyJIapblHbIH CUBASbITpadbl 30HACHIHA CAOUT MarHuT
CalsiCy MaparMariia Jau CyJapbIHbIH I'yWyla axbIHBIHBI MLy UIAIIAbIpMar ojap. Bu
moagsadlo quyularin siizgacatrafi zonasinda tobii ferromaqgnitdon istifado etmoaklo sabit maqgnit
sahasi yaratmaq toklif olunur.

Bu tsuldan istifado etmok figlin ta6uu ¢eppoMarHuT GUIM3HHIIH MISHASH
bpakcuifanapa MalMK JSHSBapU MaTepuai IMia3plpjaMar Bs IISAMIH MaTepHaIbl
IIUAPABIIMK apMa 1cyiy ilo nailbiH cu33sabsATpadbl 30HaCkIHA AaXUil eTMSK lazimdir. Bu
halda mam ryitynapsiH KapOOIIMAPOICHIIAP B3PS SUHSINK MACKUIIATBIHBI apThIpMar,

IISM [ Cy IIACUJIATBhIHBI XCWIIH JSPSbAId MALTYJIalAbIpMar IYIH UMKaH HapaHbIp.

5.4.7. JabaH cyJIapbIHbIH TAbPHU/ OJIyHMA LCYJIY

Macunat ryiynapeiHaa AabaH CyJlapblHBIH TABPUA OJIYHMAChl MSCSAJISCH
He(TrazublxapMa CsSHAWECHHWH SH aKTyal MpOoOJIEMIIIPUHISH Iecad OJyHYyp.
Msnymayp ku, nabaH cCyilyHa MajduK KapOOIIMAPOIEH MaTarjapblHbIH HUIUISTHMS
MPOCECUH/IA ThICAa BAaxXT SIP3UHISA bu cymapbin macwiar TyiyjapblHa JaXWjid OJIMACHI
HATUBSACUHJIA OHJIAp ChIpajnaH uybixbipiap. [l[saMiH ryilymapsl HOpMasl ucTHCMapa
raiTapMar ucs TEXHOJIOXKH BSIIATISH OJAyrba MIUPKKA0dir. logpyayp, MHIUUAAIK Oy
calpsiasl 4oXJy caiifia eIMU-TSATUraT WIUIAPY anapbUIMBIII, MIXTSIUG TAKITUGISP
BeprMutdir, JJakuH MpoOIeM MIsUIs /s FO3MHITH TaM NUULTHHU TanMaMbinyisp [39, 71,
75vab.].

CxoponeBcku b.I'. Bs 6. reéin emupisp Ku, macwiar TydynapeiHaa mgadaH
CYJapbIHBI TABPUJ €TMSIK IYIH SIH HaXIIbl BaCUTS Jall NaXWIUHAS HEPT-CYy KOHTAKTHI

(HCK) 6oiiynpa OIOMIIK MIOIIKSIMIIMMS MaJIUK MISIHASH caa HapaTMaraslp. by manaa
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CANIUH MIOWIKAMIMK WIAIA, WCTUCMAp NPOCECHHAS IISM OHJAH MHyXapblaa Bs
alrapbia HapaHaH TS3UUTIAP (DSIPTUHS 1aBaM IMTUPMSUTH, MM IS JTa CIIXypJIaphbl WIS
Haxmiel amde3uida  (OupisamMs) HapatManbiAblp. By cspaauH  al  MaXWiIdHISKA
paanyCyHYH Y3YHITybYy HCS TYHysTpadbIHIa HapaHaH Cy ThIPBIHBIH paanycyHa 0spadsp
ofiMaiia 1a Ousap (HSA3SIpsl aIbIHMAJIBIABIP KU, CY Thihbl PAIUYCYHYH Y3YHIYbY OsI3sH
i3 M Bs gama boyiik hoddos cata oummp) [75].

DIOCTAPWISH MITAISTHUH MIBULTUGISpUHIH GukpuHs 310pst J1ai gaxwmaas HCK
CABUMMACHUHS Ja3bIMbl MIOHNIKAMIINNSA Manuk csaan Haparmar muuH AKOIT MIT Bs
AKIIOI] mapkansl HOJUMEPIAPAsH UCTU(AIL OTYHMACHl OJIIYI'ba SIBEPULILITUIUD.
bens xu, maMsaH nonmuMepisapasH uctudans erMskist naiein HCK caBuititsacuuas 1+2
M TaJbIHIBITAA B 3+5 M y3yHiuyraa (paguyc I13ps) Caai HapaibUiabiraa, OHYH
MOIIKSIMIUK a4 4+8 MITa/m wata 6uiiop.

AKOIT MI' Bgs AKIIOHI nosumepisipy 40X KHYMK FO3JIUILNS MaJIUK Maiie
miaiblHAa MCTenican onyHypiap. [yilyna uctudansg eTMsK HUIH OHJIAp MISHIMSH
HUCOSATASL Cy WIS TapbIIIBIPBULABITIAH COHpa Jaia maxwn emwmp Vo bu halda
OHJIAPBIH FO3JIUIIAI] Jalia jga a3anaral HilyToH xaccsim Maie moaddine catir. By ma
OHJIAPBIH JIalia JAaXWJ €JWJIMSICH LUYLOH 4YO0X SUIBEPULUIAANAP. JIaKMH MISHNAH BaxT
KEUSHITH COHpPA, OHJIAPBIH FO3JIUIIAL TSAPWbSIH HIKCAIMP BS Jallla COHpa 1S9 03JIIl-
wiacTuK Kuiasiis (hemst) yeBpumpiiap. BaxT keuaukbs AMsIIst dsUIMUIT Nel KITscH
MIPTHASH MIOIIKAMIIMAS Maauk Dork KoTis mmansiHa Kedup. Bensmukiis, S1oCTapuisH
NOJIMMEPJISIPUH  Jlaia JaxXuil eJWIMSICH HATUBACUHIA Tyilystpadsl 3oHama, HCK
CABUMUSACUH/IS Ja0aH CYJApbIHBIH TapIlIbICHIHBI ajiMar IMYIIH MIOIIKSIM Csiija HapaTtMar

MIIMKI[H OJIYP.

5.5. Sulasmis hasilat quyularimn lift borularinda duz
¢okmasinin garsisinin alinmasi
CynasMmbIn HeT, Ta3 B Ta3KOHJEHCAT TYHYyJapbIHBIH UCTUCMAPhl IPOCECUHS
mudT OopynaphiHAA Iy3 YIOKMSISH HATUBICUHIA OWUP ChIpa TEXHOJIOXH SHISIUIAP
Meraana 9bixeip. Jly3 drokmsuzsipu udT OOpyIapblHBIH €H KSICHIHU CaISICHHU TUCMSH

B4 la TamaMuJIsl OabiablbblHA SI0PS TYWyJIapblH UCTUCMApP MPOCECH MO3YIyp, WepaThl
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TSAMHP WIUISIPH anapMar Ja3biM dsup. by ucs doxmy muraapaa HedT B Ta3 UTKHUCH,
SIMSIK BSI MQJIZT BSICAWT CAP(PH WIS HATUBSIITHUD.

Jlait cymapbl TApKHOWHAS ULULT OJNMYII MHHEpal Iy3JapblH YIOKMSCH
TEPMOJUHAMUKHN MISPAUTHH ISHUIIMSICH IBIHIASH Oam Bepup. by YIOKIHTIVISpUH
KUMUASBH TAPKUOM sCACSAH TSUIABH-TOpIAr MeETaJIapblH KapOoHAaT Bs cyjdar
nysnapsingad (CaCOs, CaSO4, MgCO3, BaCO3, BaSO, Bst ¢.) ubapsTaup.

['yitymapein nudt OGOpynapeiHIa Ay3 YIOKMSASHHH JISbB €TMSK ITUIIH XJIOPH
TypuiycyHaan uctudang emunmscu 1cyiay Mmoalumdur [35]. By mcynyH KroMsiinis
UCTUCMAp TIPOCCCHHIIS Ay3 YIOKMSIONHWH TapIIbICBIHBI ajaMar MIIMKIH JICHHIIHD,
OHJIaH aHbar YIOKITHTIL IMSUIS DSUIAUKISIH COHpa uctudans eauis owisap. by ucs msmuH
ICYJIYH THCYPIY BSIISATHIND.

Hctucmap npocecunas Mt O0pyaapbiHaa Ay3 YFOKMISHHUH TapIIbICHIHBI aIMar
MSATCSTUIIS JIald CYyJapbIHBIH TAPKUOUHIISAKYM JY3JIapbhlH Ty JaXWINHJA alpbUIMachbiHa
HaAWJI oJMar Vo coupadan mpIMiH Iy3napbl TYHYHYH 03 MAIICYIY WIS OUPIUKAS Hep
CATIIMHA YbIxapMmar 1cyiay ma movcuddur [14]. Illsmun ncynyH Oup cblpa HIOTCaH
BAUTISPU OHYH MCTElIcaNaTia CIMAPSIN TATOUTHHS UMKaH BepMup. BU Hiorcanmap
alrabbIIaKbLIAPIBIP

1) ucynyH TATOMTM TEXHOJIOdMHACKl  MIPSIKKIOAMp; eyni zamanda mudr
OopynapblHIa Jy3 YIOKMSUISIPU TaplIbICBIHBIH aQJIBIHMAChl MIBSITATA XapakTep
JTAIIBIABIP;

2) MIIISAWISTH KUMISIBY PEAdeHTHH XIICYCH CAphH Oayrba HIKCIKAup; misp 1
M Jail CyiflyHYH HeHTpalIaliIbIphIMACKIHA SH a3bl OWp O TSP [ a3 TamblIaH B
Oamanbl KUMHSBU PEadeHT — aceTOH TsuiA0 ONyHyp. Sdsp H3sAps alblHCA KH, AY3
YIOKMSISH SICACSIH MIIKCAK JSIPSAbSNA CYJNAIIMBIII Tyiyigapaa Oam Bepup B Oy
ryiHynapblH SUHISUIHK Cy macuiatel 10 ToHmapia romIdiiip, oHaa MACSIISHS Jaia 40X
AW IBIHJIBIT JSIISP.

Hlan-maseipaa  gudT  OOpyaapblHIa Ay3 YIOKMSASINSG  rapiibl  CAMSPSIIH
TAOOUPJIAPUH IIA3bIpIaHBI0 UCTenicaaTaa TATOMTU HedT-razybixapMma CsiHaWeCHHUH
rapumeiChlHAA  JypaH  MIMIIM  OpoOJeMisipasiHaup.  byHyHma  sarsjgap

«daanznedrraznaiiungsy JETJIW-as ifienu ucyn B OHYH MCTH(AAsS TEXHOJI03UMACHI
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UIUITHAO — 1maseipiaanMeiaplp  [31]. By mamma wertucmap mpocecuHAs  TUQT
OopynapblHIa Ty3 YIOKMSSHHUH TapIIbIChl Jamia CAMAPSIN OUp KOMIO3WCHUaIaH
uctndansd  eOWIMAKIS  ANbIHBIP. MeHM LCYIyH MAIUMHHATH OHZAABIp KH, JTHU(GT
OopymapbeiHIa JOy3 YIOKMSSHNIN  TapIIbICBIHBIH ~ aJbIHMAChl IMUYIH  TAPKHOWHJIS
alabbIIaKbl YbY3 Bs asan tapilan KOMIOHEHTIIAPS MaJMK KOMITO3UCHIaTaH MUCTH(DAI
enauaup, Kuris, %-lo:

Hatpuym nadgrenarnmap — 17,93 + 30,60;

['a3 koHIEeHCcaThI — 7,94 +-43,63;

Cy —  ralaHsbl.

Kommosucuiia eitnn wpuHCcau maite onyd 20° C temmeparypa Bs  903,5 - 988,3
KI/M° CBIXJIBIbA MAIHKIUP, ZOHMA Temreparypy ucs Msadu 40° C-IsH alabbibIp.
DIOCTApUIISIH TapaMeTpisip Oy KOMIO3UCHUMaNaH IIAp BUP MIApautias uctudais
eAWIMSICUHS WMKaH Bepup. Jlupt OopynapblHaa TEPMOAMHAMUKUA —UISSPAUTHH
JTAUIIMSCA HATWBSCUHIS TOPIAr-TSUIIBH METAJIapblH TeUpU-13BU Iy3JIapbl YIOKIIP
(xapOonaTnap, cyiadariap Bs c¢.). by 3aMaH nail cynapbIlHAAKbl Jy3JIapblH YIOKMSICH
IMYIH sicac MIAPT - JOMMYII Ay3 MSIUTYJUIAPBIHBIH aiblHMAachAblp. bens mspauntis
OopyJnapaa YIOKMSUSIPUH TapIIbIChl alpPBUIMBIIIT AY3JIAPBIH TABPHUI CAWIAPSAK TYHymaaH
KsTHap OJIyHMAcChl WIS ajibIHA OUJIsIp.

Toklif olunan #iern tcynnan uctudans etaukas ucs KOMIo3ucHia ryiy TuOuHs
BEPWJIAPSIK JIall Cynapbl WISl TapbIIABIPHUIBID BS HATHBSAS allabblIaKbl KHUMUASIBU
peakcuiianap ajabIHbIP:

2RCOONa + Ca = (RCOO),Ca + 2Na (5.1)
2RCOONa + Mg = (RCOO0),Mg + 2Na (5.2)

byHyHna pa maid CyJnapelHAAKbl TSUIABU-TOPIIAT  METAJUIAPBIH  TeWpHU-L3BU
Jy3JapbIHBIH KOHCEHTPACHMACHl Aalllabbl CAJBIHBIP B JAOWMYII MSIUTYJ IIAJIbIHBIH
MapaHMa IISpauTH apajaH TajIbIpbulbp Vo Oopyiapia Iy3 YIOKMSSUHUH TapIIbIChl
anbiHbIp. Peakcuita MAOICyJly oOJlapar ajdblHMBIIl  TSJIIBU-TOpPIIAT  METaJIapbIH
HadTeHaTIapbl KCs hesl ManblHaa OJ1ybY IUIH TYHYHYH MSILCYJy Wisi OUpIUKAs Hep

CATHIWHA YbIXapbLIbIP.
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Taxnug olunan yeni UCyTyH MEXaHM3MHMHM aJIbIHJIANIIBIPMAr MSTCSIUIIA
nabopaTtopuiia TABPUOAIAPH amapslIMeI B Oy 3amaH «['ym amace» NQCI-nin
HaTtaryiapelHIaH DIOTHPIVIMINI Jlall  cynapelHAaH wucTudans exuamuuanp. Jlai
CyJIapbIHBIH sicac mapameTpisipu: temmeparypy 20° C, ceixibibbl 1,048 r/em’, Bome
ny3nylupy 6,7, X(Ca + Mg) 42,08 mr/i, X(katnonnap + anuonnap) 2429,8 Mr-exs/.
JlaGoparopuiia TabpuUOSISIpY anapbutapksH upip asapsa 100 mo jmait cyityHy
SIOTUPIO IBSPUHS MIHNASIH MUrgapjaa HaTpuyM-HadTeHaTnap suiaBs €IUJIMUII BS
rapblIBIPEUABITAaH coHpa HeHuasH Ca B Mg HWOHIApBIHBIH MUTAAPHl TAWUH

eaumumaap (bsaassut 5.15) [32].

banssn 5.15
Tanpu6s Jaii cyiiynyn Hadrenatsin (Ca+Mg) (Ca+Mg)
Nowcit LISTEMIL M csapou, KaTHOHJIAPBIHBIH KaTHOHJIAPBIHBIH TSBPHU]T
r MUTJAPBI, MI/I enunmscu, %

1 100 --- 42,08 -

2 100 0,031 25,45 39,52
3 100 0,093 22,84 45,72
4 100 0,155 18,04 57,14
5 100 0,216 14,43 65,72
6 100 0,278 10,21 75,73
7 100 0,340 9,02 78,57
8 100 0,402 8,70 79,32
9 100 0,484 8,58 79,60

‘banesn 5.15-asu swopuHAnin kumu, 100 M jgaid cyllyHa s1aBs  eAWIISTH
HadTeHaTnapelH Muraapel apTapidpa (CatM(Q) KaTHOHJAPBIHBIH TSABPUA  CIUIMS
WHTEHCUBIUWN s apThip. JlakuH MISHNASH UAsH cOHpa Oy mpocec HaBaliblibIp,
Jlala CoHpa UCs TaMaMUJIS a3ajiblp. DIOCTAPUIISH KaTHOHJIAPBIH TABPUJ AWIMSICUHUH
sH onTuMai ruAMSTIsIpU (57 %-asu apThir) 4-7 No-mu TABPUOSUISIPAS ATBIHMBIIIIBIP.
by mannapna nadrenarnapsin capdu 0,155-0,340 r megaauHas qadummp.

Hatpuym HadTeHatnap cyaa Haxiibl Hisuul oaUp, TaspuOsuisipas onynapeiH 30 %-
T Cylly MSITyayHAaH uctudans enunmunianp. HagreHatnapbia cyimy MSIUTYJIIAaKbI
MUTIAPbl TSHHH OJYHMYII BSI MSIUTYJIYH CBIXJIBIBBIHIAH achLIBLIBIT quHamMuKacel tohlil
edilmisdir (pssaBsin 5.16).

banssan 5.16

\ My nyH | Harpuywm HadTenat- \ I M1 MALIUTYII A HATPUYM \
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CBIXJIBIBBI, JapsIH MUTAAPEI, %o Ha(TeHATIIAPBIH MUTIAPbI, M
r/sm°
1,007 10 0,102
1,015 20 0,203
1,030 30 0,309
1,034 40 0,414
1,036 50 0,518

«'ym amacer»y HIUU-gs nmudt OopyiapblHaa Oy3 YOKMSASIHMH TapIIbICHIHBI

alIMar IUIH Ja3blM OJIaH KOMIIO3MCHMAaHBIH MUIAphl JabopaTopuiia TSbpUOSISpH

sgCaCbIHAA TSUUH CAWJIMHIIN BA HATUDBAILAP MHFaﬁHCHHH HIAKWIAA BCPHUIMHIOIANUP

(st 5.17).

banssn 5.17
. Peasentun (koMro3ucuitanbiz) csiphu
DIOTUPIVISH CYHYH IAbMU
M ‘ %
. [14] -nsaxu tcysnan uctudaast eauIauK s
1.1. 210 mu gy3mny cy 90 42,9
1.2. 180 mu gy3ny cy 120 66,7
1.3. 150 mn gy3ny cy 150 100,0
Il. Uenn ucynnan uctudans enuiaukas
2.1. 210 mn naii cyity 1,1 0,52
2.2. 210 mun naii cyity 1,5 0,71
2.3. 210 mu naii cyity 1,8 0,85

Sokil 5.21. Quyularin lift borularinda duz
¢okmalosinin  qarsisinin  alinmasinin

texnoloji sxemi:

1 — istismar komori; 2 — lift borular;; 3 —

reagent Xatti; 4 — nasos; 5 — reagent ¢ani.

yeni

Cadvel 5.17-don goriindiiyii kimi, toklif
olunan yeni isuldan istifade edildikde
sulasmis quyularin lift borularinda duz
cokmasinin qarsisini almaq ucin
kompozisiyanin ~ serfinin  quyunun  su
hasilatinin  0,52-0,85 % hoddindo olmasi
kifayetdir.

Ogor bunun iiglin [14]-deki {isuldan
istifade edilorso, reagent sorfi 42,9-100 %
miqdarinda olmalidir. Bu ise toklif edilen
tisulun movcud tisuldan no goder {istiin

oldugunu gostorir.
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Amabblia eHH TCYIAaH TIbpUOAas ucTudans eIuaIMsICUHS aup SHaHu MUCcal
H3pAsiH Keunpilir.

Mucan 5.12. «l'ym aoacvry HI'YU-nun Illtoscan iiamavvinoaxsr 1702 catinsl
eaznugm 2yuycy aulavblOaKvl NAPAMEmpAApis UCMUCMAp eOunup: UCUCMAap
wopuzonmy I'JI/], cyzssvurn unmepsanvt 3613 — 3603 m, aau mastiueu 290 amm, 4 x
2,5” HKb-0sn1 ubapsam oupunvu colpausin y3yayvy 3589 m, 2,5” HKb-0s1 ubapsam
UKUHBU cblpaubii V3YHayey 1059 m, synosnux wacunam: nepm 16 m, cy 80 m, aau
cyiiynyn conxnvivbl 1,075 m/m®. [ys ssns ssamsacu ysynoam wsap 100-120 syndsm 6up
uxunvu coipa HKB osvuwoupunup. Taxiug eounsn ycyn una eyuyoa 0y3
YIOKMAIAPUHUH 2aPUIbICHIHbL AIMA2 YYYH KOMNOUCULIAHBIH SYHOSAIUK CAPDUHU MAUUH
eMmMSLIU.

['yiilyHyH DSUHIIMK Cy — IIacWiIaTblHA  sicacsiH  UCTU(dalsd — eQWISTbsIK

KOMITO3UCUMAHBIH SIHISUIMK CAppU amabblIakbl UDaas Wil TSHUH eIUIup:

V = (Qc: vo)'C, M*/omn (5.3)

bypana Q. - ryiilyHyH Cy IIacuiaThl, T/311H;
Ye - CyifyH CBIXJIBIBBI, T/M°,
C - komno3ucuiianbiH csapd sMcanbl (bAABII 5.17-10H sroTHpIVIID). bensamukis,
V = (80:1,075) - 0,0071 = 0,528 m*/3um.

Hemsimu, wsp sua 0,528 M

KOMITO3UCHUMAHbl Tyily AUOWHS BypMaria, JUQT
OopynapbiHAa JTy3 YIOKMSUIASIHUH TrapiibichbiHbl anMar MiMKoHdir. Menu ncyn ws
macwiaT ryiynapbliHbIH - TUGT  OopynapbiHAa Ay3 YIOKMSSININ  TaplibICHIHBIH

AJIBIHMACBIHBIH TEXHOJIOXHU CXeMU IISKIII 5.21-do BepuimMuamp.
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VI BOLM®S
HASILAT QUYULARINDA LAY SULARININ TOCRID EDILM8&Si UCUN
TEXNOLOJI AVADANLIQ VO AQREQATLAR

Sulagsmis hasilat quyularinda tozyiq altinda lay sularmin tocridini ugurla hoyata

kecirmok {igiin tocridedici materialin hazirlanmas1 vo laya catdirilmast miioyyan

texnoloji sxem va texnologiyalar vasitasilo miimkiindiir. Bela texnoloji sxemlards ham

yeriistii, hom do yeralt1 avadanliglar elo yerlosdirilmalidir ki, tacridedici materialin

hazirlanmas1 vo tozyiq altinda laya ¢atdirilmasi amoliyyatlart miioyyan ardicilligla vo

he¢ bir miirokkoblogsmaya yol verilmodon hoyata kegirilsin. Sokil 6.1-do hasilat

quyusunda tozyiq altinda lay sularinin tocridi prosesinin texnoloji sxemi verilmisdir.

| I" A
b
5 (i
e
NiEs
1 5
-
] SIS )
HIT 3
Bige
S 2
Ul
FIF
; f L‘ 1
T .’:;,;-;-I‘;' —
S i B SR

Sakil 6.1. Hasilat quyusunda lay sularinin tocrid
olunma prosesinin texnoloji sxemi:
1 — istismar obyekti; 2 — istismar kamori; 3 —
NKB; 4 — sementloma armaturu; 5 — sementloma
aqreqati; 6 — sementqarigdirict aqreqat.

Sokildon goriindiiyti kimi, bu proses
icra olunarkon istismar komori, nasos-
kompressor borulari, sementlomo armaturu,
sementqarigdirict aqreqat, sementloma aqre-
qati va s. texnoloji avadanliglardan istifado
olunur. Nozoro alimmalidir ki, hamin
avadanlhiglarin hor biri miixtolif c¢esiddo
hazirlanir  vo ayri-ayr1 texniki istiSmar
gostoricilorine malik  olurlar vo yalniz
mioyyon soraitdo istifado oluna bilarlor.
Odur ki, hor hansi hasilat quyusunda lay
sulariin tozyiq altinda tacridinin ugurla basa
catdirilmasi liclin biitiin texnoloji
avadanlhglar soraito uygun olaraq diizgiin
secilmoali vo istifado olunmalidir. Bununla
olagadar olaraq asagida lay sularmin tocridi
prosesindo  istirak edon avadanliglarin

istismar gostoricilori nozordon kegirilir.



195

6.1. Qaldiric1 aqreqatlar
Hasilat quyularinda lay sularmin tacrid edilmo prosesinds sementloms borularini
endirib-qaldirmaq tigiin qaldiric qiillalordan va mexanizmlardoan istifads olunur. Bu hal-
da ya stasionar galdirici qiillolor (dordayaqli vo ya ikiayaqli viskalar), ya da 6zii horokot
edon galdiric1 aqgreqatlar totbiq edilir. Iqtisadi baximindan 6zii harokot edon galdirici
aqregatlardan istifado daha olverisli hesab olunur. Asagida ARDNS-nin neftqaz¢ixarma
miiassisalarinds an ¢ox istifade olunan 6zii horokat edon galdirici agreqatlardan bazilori

nozordan kegirilir.



Sakil 6.2. “Bakili-3M” aqreqati:

1 — tal sistemi; 2 — qiillo; 3 — arxa dayaq; 4 — 6tiiriicii; 5 — bucurgad;

6 — qiilloni galdiran mexanizm; 7 — qabaq dayag.
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“Bakili-3M” aqreqati. Bu
agreqat T-100M markal1 traktor
osasinda  yaradilmigdir. Onun
yiikqaldirma qabiliyyati 37 ton
olub, doarinliyi 2900 m-o Kkimi

quyularda yeralt1 vo osasli tomir

~ islorini aparmaq iigiin olverislidir

(sokil 6.2).

A-50U agregati. KrAZ-257
markali  avtomobilin  sassesi
tizorinda qurasdirilmis bu
aqreqatin yiikqaldirma gabiliyyoati
50 ton olub, darinliyi 3500 m-2
kimi olan quyularda yeraltt vo
osasl tomir islori aparmaq ficiin
yararhidir (sokil 6.3.).

Gostarilonlordon basqa 6zii
horakot edon galdirict aqreqatlarin

digar novlari do vardir.
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Sakil 6.3. A-50U aqreqati:
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7
8
7
9
10
11
® 2
13

1 — gabag dayaq; 2 — orta dayaq; 3 — kompressor; 4 — étiiriicii; 5 — araliq val; 6 — qiilloni qaldirmaq
ti¢tin hidravlik qaldirici; 7 — tal sistemi; 8 — blok qalxmasinin mahdudlasdiricisi; 9 — bucurgad; 10 —

qiillo; 11 — idaro olunma yeri; 12 — dayaq domkratlari; 13 — rotor.

6.2. Istismar kamori borulari vo onlarin asas gostaricilari

Neftqazgixarma sonayesindo istifado olunan istismar komori borulari, eloco do

nasos-kompressor borulart C, D, K, E, L, M vo P markali poladlardan hazirlanir. Bu

polad borularin asas mexaniki xassalori haqqinda malumat cadval 6.1.-do verilir.

Codval 6.1.
Boru poladinin markast Dartlln;]aya qarst mu avimat Axma haddi, kg/mm?
addi, kg/mm
C 55 32
D 65 38
K 70 50
E 75 55
L 82 60
M 85 65
P 95 70
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Neftqaz vo qazkondensat quyularinda istifado olunan istismar kamarlorinin asas

Ol¢iilori hagqinda malumatlar iss coadval 6.2.-do verilmisdir.

Cadval 6.2.
Borunun .. ) . . M_uf_taila
. Xarici Divarimin Daxili 1 m-nin birlikda
nominal diametri, mm alinlig diametri, mm sirlig, k 1 m-nin
diametri, dyum ’ q £l mm ’ agitiiet, xq NI
agirhigl, kq

7 107 19.7 20.2

4 3/4 121 8 105 22.3 22.8
10 101 27.4 27.9

7 127 23.1 24.0

8 125 26.2 27.0

2 9/16 141 10 121 22.3 33.2
12 117 38.4 39.3

7 132 23.9 24.8

8 130 27.2 28.1

53/4 146 10 126 33.5 34.4
12 122 39.3 40.2

7 154 27.8 28.7

8 152 31.6 325

9 150 35.3 36.2

6 5/8 168 10 148 39.0 39.9
11 146 42.6 435

12 144 46.2 47.1

14 140 53.2 54.1

8 178 36.7 37.9

10 174 45.4 46.6

758 194 12 170 53.9 55.1
14 166 62.2 63.4

8 203 41.6 43.1

9.5 200 49.1 50.6

85/8 219 11.0 197 56.4 57.9
12.5 194 63.7 65.2

Hasilat quyularinda lay sularinin tozyiq altinda tocrid edilmo prosesinds istismar
komori daxilinds yaradilan tazyigin giymati elo hadds olmalidir ki, bu zaman kamarin
hermetikliyi pozulmamali, yoni komar qaliq deformasiyaya moruz qalmamalidir. Komar
borularinda axma haddi garginliyini yaradan daxili tozyigin giymetini asagidaki diistur
vasitasilo hesablamaq miimkiindiir:

> 0230,
D ,

Burada P,— boruda axma haddi yaradan daxili tazyiq, MPa;

6.1)

d — borunun galinligi, sm;




04 — metalin axma haddi garginliyi, kqg/sm?;

D — borunun xarici diametri, sm.
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Cadval 6.3-do iso miixtalif markali poladdan hazirlanmis istismar kamari borula-

rinda axma gorginliyi yaradan xarici va daxili tozyiglorin giymotlori verilmisdir.

Coadval 6.3.
Borunun Divarin Poladin markasi
n_omina_lqahnhglC|D|K|E|L|M|P CID|IKJE[L|M]P
d';.?;ilm’ mm Xarici azici tazyig, 0.1 MPa Daxili tazyiq, 0.1 MPa
7 285|330 | 410 | 435 | — - — | 370|440 | - |635| - - -
43/4 8 345 | 395 | 510 | 550 | — - — | 425|505 | — | 725 | - - -
10 455 | 535 | 690 | 755 | — - — | 530|630 | — |910| - - -
7 225 | 255|300 | 315 | — - — | 320|375 | — |545| - - -
5 9/16 8 280 | 320 | 395 | 420 | — - — | 360|430 | — |625| - - -
10 375 | 440 | 565 | 615 | - - — | 455|540 | — | 780 | - - -
12 465 | 550 | 715 | 780 | — - — | 545|645| — | 935 | -— - -
7 215|240 | 280 | 290 | 300 | 310 | 315 | 305|365 | — |525| - - -
53/4 8 265 | 305 | 370 | 390 | 410 | 425 | 440 | 350 | 420 | — | 600 | - - -
10 360 | 420 | 535 | 580 | 625 | 660 | 700 | 425 | 510 | — | 755 | - - -
12 450 | 530 | 685 | 750 | 815 | 875|930 | 545|625 | — | 905 | - - -
7 165 | 180 | 200 | 205 | 210 | 215 | 220 | 265 | 315 | 415 | 460 | 500 | 540 | 585
8 210 | 240 | 275 | 285 | 300 | 305 | 310 | 305 | 360 | 475 | 525 | 570 | 620 | 665
9 255 | 295 | 355 | 375 | 390 | 405 | 420 | 345 | 405 | 535 | 590 | 640 | 695 | 750
6 5/8 10 300 | 350 | 430 | 460 | 490 | 515 | 535 | 380 | 450 | 595 | 655 | 715 | 775 | 835
11 340 | 400 | 505 | 545 | 580 | 615 | 645 | 420 | 495 | 655 | 720 | 785 | 850 | 915
12 380 | 445 | 570 | 620 | 670 | 710 | 755 | 455 | 540 | 715 | 785 | 855 | 930 | 1000
14 460 | 540 | 700 | 765 | 830 | 890 | 950 | 530 | 635 | 835 | 915 | 1000 | 1085 | 1170
8 160 | 175 | 195 | 200 | — - — | 265|315 | — |455| - - -
75/8 10 240 | 275|330 | 345 | — - — | 33039 | — |565| - - -
12 315 | 365 | 460 | 495 | - - — | 395|470 | — |680| - - -
14 385 | 450 | 580 | 630 | — - — | 460|545 | — | 790 | - - -
8 125|130 | 140 | 145 | — - — | 235|280 | — |400| - - -
85/8 9.5 180 | 195 | 220 | 230 | — - — | 280|330 | — |475| - - -
11.0 230 | 265|310 | 325 | — - — 3201380 | — |550| - - -
12.5 280 | 325|400 | 425 | — - — [365/435| — |625| - - -

Hasilat quyularinda lay sularinin tacridi prosesini apararkon istismar komari daxi-

linda yol verils bilan tazyigin maksimal giymatini asagidak: diisturla hesablamaq olar:

I:)mzk 'Pa,

burada P, — kamar daxilinds yol verils bilon maksimal tazyiq, MPa;

k — ehtiyat omsali (k = 1.5+2.0 gétiiriilo bilor)

6.2)
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6.3 Nasos-kompressor borularinin asas gostaricilori

Hasilat quyularinda lay sularini tozyiq altinda tocrid edoarkon texnoloji prosesin

aparilmasi {i¢iin nasos-kompressor borularindan (NKB) istifads olunur. Bu halda, sorait-

don asili olaraq NKB-nin ¢esidi, 6l¢iilori Vo buraxilma dorinliyi diizgiin toyin olunmali-
dir.

Neftqaz¢ixarma sonayesindo miixtolif diametro malik C, D, K, E, L, M markali

poladlardan hazirlanmis NKB-don istifado olunur ki, onlar da 6z konstruksiyalarina

gora iki nov olurlar: hamar xarici sotho malik va xarici sathinin hor iki uc torofi

qalinlasdirilmis (bu borularin méhkamlik haddini artirmaq mogsadils edilir sokil 6.4).

3
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Sakil 6.4. NKB-nin uc va araliq hissalori
1 — hamar sathli boru; 2 — mufta; 3 — xarici sothi galinlasdirilmig boru.

Coadval 6.4-do NKB-nin asas gostaricilori verilmisdir.

NKB-nin buraxiima darinliyinin tayini
Quyuya buraxilmis NKB komorinin biitiin agirligi on yuxarida yerloson boruya diisiir.
Ona gora do NKB-nin buraxilma darinliyi elo se¢ilmalidir ki, yuxarida yerlogan boru
NKB komarinin biitiin agirligina dozs bilsin vo qirilmasin. Bu halda nazors alinmalidir
ki, borularin deformasiyaya qarsi an zaif yeri — yiv birlasmoaloridir.
Ona goro do boru komorinin buraxilma dorinliyini hesablayarkan yiv

birlosmolorinds galiq deformasiyasi yaradan qiivvonin giymatini Yakevlyevin asagidaki
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Cadval 6.4
Nasos-kompressor borularinin asas 6l¢iilari
Qalinlagsmis hissonin -
Olgtilari, mm Agirhg, kq
Sarti Xarici Daxili kecid kecid
diametr, | diametr, Qalinhg, diametr, | xarici | hissays | hisse- 1m boru-
mm mm mm mm diametr, Kimi nin hamar | "un har mufta
iki ucu
D uzunlug, | uzun- boru )
I, lugu, 1, uzra
Uclar1 hamar borular
48 48.3 4.0 40.3 - - - 4.39 - 0.5
60 60.3 5.0 50.3 - - - 6.84 - 1.3
73 73.0 5.5 62.0 — — — 9.16 - 2.4
7.0 59.0 - - - 11.39 - 2.4
89 88.9 6.5 76.0 - - - 13.22 - 3.6
102 101.6 6.5 88.6 - - - 15.22 - 4.5
114 1143 7.0 100.3 - - - 18.47 - 5.1
Uclar1 qalinlagdirilmis borular
33 334 35 26.4 37.3 45 25 2.58 0.1 0.5
42 42.2 35 35.2 46.0 51 25 3.34 0.2 0.7
48 48.3 4.0 43.3 53.2 57 " 4.39 0.4 0.8
60 60.3 5.0 50.3 65.9 89 " 6.84 0.7 1.5
73 73.0 55 62.0 78.6 95 " 9.16 0.9 2.8
7.0 59.0 78.6 95 " 11.39 0.9 2.8
89 88.9 6.5 76.0 95.3 102 " 13.22 1.3 4.2
8.0 73.0 95.3 102 " 15.98 1.3 4.2
102 101.6 6.5 88.6 107.9 102 " 15.22 1.4 5.0
114 114.3 7.0 100.3 120.7 108 " 18.47 1.6 6.3
diisturu vasitasilo hesablamaq lazimdir [76].
ndDo,
Paer = , (6.3)

1+ ; ctg(o + @)

burada Pges — yiv birlogsmolarinds qaliq deformasiyasi yaradan qiivve, Kg;
0 — borunun birinci tam sapmin dibindoki gqalinligi, sm;
D — borunun xarici diametri, sm;
6, — boru materialinin axma haddi, kq/smz;
| — yivin uzunlugu, sm;
a — Yyivin dayaq sathi ilo boru oxu arasindaki bucaq (o = 62.5°);

¢ — poladin siirtiinmo bucagidir (¢ = 18°).
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Quyuda NKB komoarinin tohliikasizliyini tomin etmak {i¢iin onun maksimal agirli-
g1 asagidaki diistur vasitosilo hesablana bilor:
Prmak = Paet ~ k1, (6.4)
burada Ppq — boru kemarinin tohliikosiz maksimal agirlig, kq;
k; — ehtiyat omsal1 (tocriibado k;=1.5 gotiiriiliir).
Boru govdasindo metali axma haddino gotiron dartici qiivvoanin giymatini

asagidaki diistur vasitasilo hesablamaq miimkiindiir:

P, =0.785(D? —d?)-o

dar a s (6.5)
burada Py, — boru metalin1 axma haddins gotiron dartict qiivvo, Kg;
D vo d — uygun olaraq, borunun xarici va daxili diametridir.
Yuxarida gostorilonlori nozoro alaraq miixtalif markali vo Olgiili NKB iigiin
onlarin tohliikasiz olaraq maksimal buraxilma dorinliklori hesablanmig vo naticalor

cadval 6.5-ds verilmisdir.

Coadval 6.5

Borularin sorti diametri

Osas gostaricilor 33 | 4 [ 48 | 60 [ 73 | 89 [ 102 [ 114

Xarici sathi hamar borular

4 5 55 6.5 6.5 7.0
1. Divarinin qalinligr, mm
2.Yivds qaliq deformasiyasi
yaradan qiivvo, KQ:
C markal1 polad 10000 | 17500 | 24800 | 37500 | 38600 | 47800
D markali polad 11870 | 20800 | 29400 | 44600 | 45900 | 56700
K markali polad 15600 | 27450 | 38700 | 58500 | 60200 | 74600
E markali polad 17150 | 30150 | 42600 | 64500 | 66400 | 82200

3. Boruda axma haddi gargin-
liyi yaradan qiivvo, KQ:

C markal1 polad

D markali polad 17800 | 27800 | 37300 | 53800 | 62100 | 75400
K markali polad 21100 | 33000 | 44300 | 63900 | 73700 | 89600
E markali polad 27800 | 43500 | 58300 | 84000 | 97000 | 118000

30600 | 47750 | 64100 | 92500 | 106800 | 129700

4. Boruda axma haddi gargin-
liyi yaradan daxili tozyiq,

ka/sm?:
C markal1 polad 531 531 482 467 409 392
D markali polad 631 631 572 555 485 465
K markali polad 830 830 753 730 638 673

E markal1 polad 913 913 829 803 703 673
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5. Ehtiyat omsali 1.5 oldugda
borularin maksimal buraxil-
ma dorinliyi, m:

C markal1 polad 1480 | 1700 | 1710 | 1810 | 1660 1700
D markali polad 1760 | 2000 | 2050 | 2170 | 1910 2000
K markali polad 2310 | 2650 | 2680 | 2840 | 2530 2640
E markal1 polad 2550 | 2800 | 2950 | 3150 | 2800 2920
Uclar qalinlagdirilmis borular
1. Divarmin galinligi, mm 3.5 3.5 4.0 5.0 5.5 6.5 6.5 7.0

2.Yivdo qaliq deformasiyasi
yaradan qiivvo, KQ:
C markali polad | 10000 | 13600 | 17800 | 28800 | 37300 | 53800 | 62100 | 75400
D markal1 polad | 11900 | 16150 | 21100 | 33000 | 44300 | 63900 | 73700 | 89600
K markali polad | 15600 | 21300 | 27800 | 43500 | 58300 | 84000 | 97000 | 118000
E markali polad | 17200 | 23400 | 30600 | 47750 | 64100 | 92500 | 106800 | 129700

3. Boruda axma haddi goargin-
liyi yaradan qiivva, KQ:
C markali polad | 10000 | 13600 | 17800 | 28800 | 37300 | 53800 | 62100 | 75400
D markali polad | 11900 | 16150 | 21100 | 33000 | 44300 | 63900 | 73700 | 89600
K markali polad | 15600 | 21300 | 27800 | 43500 | 58300 | 84000 | 97000 | 118000
E markali polad | 17200 | 23400 | 30600 | 47750 | 64100 | 92500 | 106800 | 129700

4. Boruda axma hoaddi goargin-
liyi yaradan daxili tozyiq,
kq/sm?:
C markali polad | 700 531 531 531 482 467 409 392
D markali polad | 830 631 631 631 572 555 485 465
K markali polad | 1090 | 830 830 830 753 730 638 673
E markali polad | 1200 | 913 913 913 829 803 703 673

5. Ehtiyat amsali 1.5 oldugda
borularin maksimal buraxil-
ma darinliyi, m:
C markali polad | 2610 | 2025 | 2550 | 2650 | 2575 | 2600 | 2560 | 2650
D markali polad | 3100 | 2410 | 3025 | 3130 | 3020 | 3075 | 3025 | 3100
K markalipolad | 4060 | 3160 | 3980 | 4150 | 3990 | 4070 | 4000 | 4140
E markali polad | 4500 | 3500 | 4370 | 4550 | 4400 | 4475 | 4400 | 4520

6. Uclan galinlagdirilmis bo-
rularin buraxilma doarinliyinin
sothi hamar borulara nisbaton

artimi, %:
C markali polad 723 | 559 | 506 | 436 | 54.2 55.9
D markali polad 718 | 565 | 473 | 417 | 584 55.0
K markali polad 723 | 56.6 | 489 | 433 | 581 56.8
E markali polad 714 | 625 | 492 | 421 | 57.1 54.8

Codval 6.5-doki molumatlar osasinda asagidaki miithiim naticoys golmok miim-
kiindiir: uclar1 qalinlasdirilmis borulardan istifade etmoklo xarici hamar borulara nisbs-

ton NKB komorinin quyuya buraxilma dorinliyini biitiin hallarda shomiyyatli daracada
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artirmaq imkan1 vardir. Belo ki, diametri 89 mm olan borular {igiin bu artim orta hesabla

43 % oldugu halda, diametri 48 mm olan borular tigiin 70 %-don artiq olur.

Sementloma borularimin buraxilma darinliyinin hesablamasi
Nisbaton dayaz quyularda sementloma borular1 bir pilladon ibarat oldugu halda,
(eyni diametrli) darin quyularda NKB komari bir ne¢a pillodan ibarst (miixtalif diametr-
li) gotiiriiliir. Bu halda on asag1 pillo nisbaton kigik diametrli borulardan, yuxari pillalor
ISo standart {izro novbati boyiik diametrli borulardan ibarat gotiiriiliir vo hamin pillalarin
uzunluglar1 (m) asagidaki diisturlarla miiayyan edilir.

Birinci pillonin uzunlugu:

Pl
h, =& 6.6
1 kq1 (6.6)
Ikinci pillonin uzunlugu:
P” _ Pl
h. = def def
2 kq, (6.7)
Ucgiincii pillonin uzunlugu:
Pl” _ P”
h — _ def def
3 kq, (6.8)

burada P'gef, P"ger Vo P"gef — uygun olaraq birinci, ikinci va tgiincii pillo boru
yivlarinds galiq deformasiyasi yaradan qiivvo, Kq;
01, J2 Vo (3 — uygun olaraq birinci, ikinci va ugiincii pills borularinin 1
mm agirhg, kq;
k — tohliikasizlik omsalidir (k = 1.5).

Misal. Siizgoc intervali 46404630 m darinlikda yerlagon neft quyusunda lay
sularim tacrid etmok ticiin neft asasli sement suspenziyasi vasitaSilo sementloma isi
aparmag talab olunur. Diametri 73 mm, 89 mm, 114 mm, galinliglar: uygun olaraq:

55 mm, 6.5 mm vao 7.0 mm olan “K” markali poladdan ibarat borulardan istifada
etmakla, sementlomani aparmag iiciin NKB kamorinin se¢ilmasinin hesabatint aparmall.

Coadval 4.5-don istifado etmoklo asagidakilar miiayyan olunur: P'es = 42600 kaq,
P"ger = 64500 kq vo P""4er = 82200 Kkq, g1 = 9.7kq, g, = 13.7 kg va g3 = 18.8 Kq.



205
(6.6), (6.7) va (6.8) diisturlarindan istifado etmoklo agsagidakilar miioyyon olunur:

1 :—42600 =2927 m ,
1.5-9.7
- 64500 —-42600 1065 m.
1.5-13.7
- 82200-64500 _ 627 m.
1.5-18.8

Belolikla, sementloms isini aparmagq ii¢tin NKB-nin iimumi uzunlugu:

H=h,+h, +h,; =2927 +1065 + 627 = 4619 m

toskil edacakdir.

6.4. Quyuagz1 hermetiklosdirici armaturlar
Hasilat quyularinda tozyiq altinda lay sularimi tocrid etmo prosesini hoyata kegir-

mak ii¢lin quyuagzi xiisusi armaturlar vasitasilo hermetiklosdirilir.

Sakil 6.5. ASZ-160 markali sementloma armaturu
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Sokil 6.5-do ASZ-160 markali sementlomo armaturu gostorilmisdir. Bu armatur
quyuagzint hermetiklosdirmoklo yanasi asagida gostorilon omaliyyatlarin da yerino ye-
tirilmasini tamin edir: quyuda hom diiziino, hom do oksina dévran yaratmaq, sement
mohlulunu quyuya vurmaq va tozyiq altinda laya daxil etmok, lazim oldugda sement
mohlulunun artigimi yuyub ¢ixarmaq, sementin barkimo miiddstinds quyunu tazyiq al-
tinda saxlamaq va S.
Darin quyularda sementloms islori apararkon eyni zamanda 3 vo daha ¢ox se-
mentloma aqreqatindan istifado etmok lazim golir. Belo hallarda ASZ-160 armaturu
homin aqreqatlar1 gabagcadan hom sementlomo borularina, ham do quyunun boruarxasi

fozasina qosmaqla prosesin normal aparilmasini tomin edir.

6.5. Sementloama aqreqatlar:

Hasilat quyularinda lay sularimin tocrid olunmasinda sementlayici agreqatlardan
istifado olunur. Bu aqreqatlar vasitasilo asagida gostarilon ¢ox ciddi vo moasuliyyatli
omoliyyatlar hoyata kegirilir: yliksok keyfiyyoto malik sement suspenziyalarmin hazir-
lanmasi, onu sementlomo borularina vurmaqla tozyiq altinda laya c¢atdirilmasi, lazim
goldikda sement suspenziyasinin artigini yumagqla quyudan konar edilmasi va s.

Sementlomo aqreqatinin prinsipal texnoloji sxemi sokil 6.6-da gostorilmisdir.
Agreqat vasitasilo sement suspenziyasinin hazirlanmasi va quyuya vurulmasi amaliyyat-
lar1 belo qaydada aparilir: avvalca halledici maye nasos 3 vasitasilo hidravlik qarigdiri-
ciya 4 verilir. Bu halda, maye bdyiik siiratlo stuserdon kegir vo yaranan vakuum natico-
sindo qifa daxil olan sement tozu ilo maye garisaraq sement suspenziyasi yaradir. Bu
suspenziya axaraq aqreqatin gobul ¢onina 5 daxil olar va oradan porsenli nasos 2 vasi-
tosilo quyuya gedon atqr xattine 6, 7 géndoarilir. Bundan sonra aqreqat vasitasilo borulara
basic1t mayeni vurmaqla sement suspenziyasinin tozyiq altinda vurma amaliyyati apari-
lir. Bunun ii¢iin avvalca basict maye aqreqatin ¢onina yigilir vo dlgiilorok miioyyan edil-

mis hacmda (is planina uygun) tozyiq altinda quyuya vurulur.
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- Sokil 6.6. Sementlomo agreqatinin prinsipal texnoloji sxemi:
1 — mayeni 6l¢mok tigiin ¢on; 2 — porsenli nasos; 3 — suvurucu nasos; 4 — hidravlik sement
qarigdiricisi; 5 — sement mohlulunun gobul ¢oni; 6,7 — sement mohlulunu quyuya
istigamatlondiran Xatlor; 8 — aqreqatin durdugu meydanga; 9 — gobul xotti; 10,11 — ¢ona
daxil olan su xatlori; 12,13,14,15 — kranlar.

Sementloma aqreqatlar1 boylik yiikgotiirmoa gabiliyyatli avtomobillarin asasinda
yaradilir va alava olaraq xiisusi avadanliglarla tachiz olunurlar.

Sokil 6.7-do Azorbaycan Neft Masigayirma Institutunun layihosi esasinda UAZ-
206 avtomobili {izorindo qurasdirilmis SA 4.1/300 markali sementlomo aqreqati

gostarilmisdir. Bu agreqatla sementlomo prosesinin icrasinda ham UAZ-206
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avtomobilinin oz miitharrikindan, hom do masinin iistiindo alavs olaraq qoyulmus B2-
300 markali miiharrikindan (300 a.q. malik) istifads olunur. SA4.1/300 sementloma
aqreqatt vasitasilo doarinliyi 6000 m-o kimi quyularda sementloms islori aparmaq

mumkuiundiir.

Sokil 6.7. SA 4.1/300 sementlomo aqreqati

Quyularin sementloma prosesinds an ¢ox istifado olunan sementlomo aqreqatlari-

nin texniki xarakteristikasina aid malumatlat codval 6.6-da verilir.

Cadval 6.6.
silind Miiharrikin siirati
Oymellcll?ar:mn Mahsuldgrhq

diamteri, mm Vo tozylq I I i v
SA-300

100 Q, m*/doq 0.19 0.35 0.63 0.82

P, MPa 28 15 8.3 6.5

115 Q, m*/daq 0.25 0.47 0.85 1.10

P, MPa 20 11 6.2 4.8

197 Q, m*/doq 0.30 0.58 1.06 1.35

P, MPa 16.5 8.9 4.9 3.9
SA-150

197 Q, m*/daq 0.28 0.52 1.05 1.86

P, MPa 15 9.0 4.5 2.5

6.6. Sementqarisdirici aqreqatlar
Sementloma proseslorini apararkon sement itkilorinin garsisin1 almaq vo sement

suspenziyasinin keyfiyyatini yiiksoltmok moqgsadilo xiisusi sementqarisdirict aqreqatlar
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yaradilmigdir. Sokil 6.8-do SMN-20 markali sementqarisdirict aqreqat gostorilmisdir.
Homin agreqat MAZ-200 va ya UAZ-200 avtomasinlarin sassesi tizarinds yerlosdirilir.

Sakil 6.8. SMN-20 markali sementqarisdirict aQreqat:
1 — bunker; 2 — sementqarigdirict qurgu; 3 — saquli snek; 4 — sementgobuledici qurgu.

SMN-20 aqgreqgati tutumu 20 t sement olan bunkerdon 1, sementqarisdirici hisso-
don 2, bunkera sement doldurmaq ii¢iin qurgudan 3, 4 ibaratdir. Agreqgat vasitasilo
sement mohlulu hazirlanarkon onun parametrlorini avtomatik olaraq tanzimlomok rejimi
yaratmaq miimkiindiir. Bels ki, verilmis program asasinda sement mahlulunun sixligin
1700+2000 kq/m®, onun hazirlanma siirstini 0.8+1.6 m*/dagige heddindas tenzimlomok

mumkiindiir.
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VII BOLMO

HASILAT QUYULARINDA LAY SULARININ TOZYIQ ALTINDA
TOCRID OLUNMA TEXNOLOGIYALARI

Hasilat quyularinda lay sularinin tocrid edilma prosesinin reallagdirilmasindan
owol quyunun cari istismar gostoricilori va texniki voziyyatino aid asagidaki
molumatlar miioyyon olunmalidir:

— quyuya daxil olan lay suyunun kimyavi torkibi, monbayi va harokat yolu;
— quyunun giindalik hasilat1 (neft, su vo qaz iizro);

— lay tozyiqinin ilkin va cari giymati;

— istismar kamarinin texniki vaziyyati;

— tozyiqden asili olaraq layin udma qabiliyysti (m*/deq) va s.

Gostarilon parametrlor asasinda quyuda lay sularinin tocrid olunmasi iizro is pla-
1 tortib edilmolidir. Is planinda yerina yetirilocok biitiin amoliyyatlar ardiciligla vo do-
qigliklo gostarilmoaklo barabar prosesin texnoloji parametrlori, o climladon: NKB-nin
diametri, buraxilma dorinliyi vo hocmi, laya basilacaq tocrid materiallarinin névii va
miqdari, prosesda yol verilo bilon borudaxili vo boruarxasi tozyiqin maksimal haddi,
istifado edilocok texnoloji agreqatlarin markasi vo say1 va s. gostarilmalidir. Is planina
hom do prosesds istirak edon biitlin yeriistii vo yeralti avadanliglarin yerlogdirilmo
sxemi do olavo olunmalidir.

Gostarilonlardan slavs is planinda lay sularmin tocrid edilmasi {igiin hansi tacrid
tisulundan istifado olunacagi va prosesin aparilmasi iizro miivafiq texnoloji hesablama-

lar da verilmolidir.

7.1. Lay sularinin tazyiq altinda tacrid olunmasi iisullar:
Hasilat quyularinda lay sularinin tacrid olunma prosesi tacrid materialinin tazyiq
altinda laya basilmasi ilo hayata kegirilir. Bu halda tacrid olunma prosesi els aparilmali-
dir ki, hom yiiksok samars aldo edilsin, ham do hor hanst miirokkoblosmoys yol veril-

masin. Bu baximdan an ¢ox narahatgiliq yaradan hal su asasli sement suspenziyalariin



211
istifado olundugu proseslordir. Bununla olagodar olaraq asagida su osasli sement
suspenziyalarindan istifadenin miimkiin olan tisullar1 nazordon kegirilir.

NKB endirilmis quyuda sementi stizgac intervalinda saxlamagla tazyiq
altinda sementloma tisulu

Bu iisuldan istifado edildikdo NKB-nin basmagi siizgocdon 10-15 m yuxarida
saxlanilmaqla, sement suspenziyasi tozyiq altinda laya basilir vo aks-yuma ilo onun arti-
g1 yuyulur. Sonra laya oks-tozyiq yaradilaragq quyu sementin barkimo miiddatine Kimi
sakitlikdo saxlanilir. Bundan sonra siizgac intervalindaki sement qazilir vo quyu uygun
istismar tisulu ilo manimsanilorak istismari daxil edilir.

Kombinali sementloma disulu

Bu halda NKB slizgocin asagi intervalina kimi endirilir, boruarxasit kranin agiq
vaziyyatinda avvalco miioyyan edilmis hacmdos sement suspenziyasi vo arxasinca basici
maye NKB-ys vurularag quyudibins ¢atdirilir. Sonra NKB-nin basmagi quyudaki se-
ment suspenziyasinin saviyyasindon 10+15m yuxariya kimi qaldirilir, quyuagzi herme-
tiklondirilorok oks-yuma iisulu ilo NKB yuyulur. Daha sonra quyuagzi hermetiklondiri-
larok sement suspenziyasi tozyiq altinda laya basilir vo quyu sementin barkimo miiddati
arzinds tozyiq altinda sakit saxlanilir.

Tozyiq altinda sementloma aparmaqla siizgac intervalimin yuyulmast iisulu

Bu {isuldan istifads edildikdo sementlomo prosesi 1-ci tisuldaki kimi aparilir. La-
kin bu tisulda sement suspenziyasi tozyiq altinda laya basildigdan doarhal sonra quyunun
agz1 acilir, NKB siizgacin agag1 intervalina kimi buraxilaraq yuyulub tamizlanir.

NKB-ni siizgacdon asagi endirmaklo tozyig altinda sementloma disulu

Bu iisuldan istifado edildikdo NKB-nin basmag: siizgocin asagi intervalina kimi
buraxilaraq sement suspenziyasi tozyiq altinda laya daxil edilir, sonra sementin borki-
mo miiddati basa ¢atanadok hamin darinlikds tozyiq altinda oks-yuma prosesi apartlir.

Laya qum daxil etdikdan sonra tozyiq altinda sementloma tisulu

Bu isulun ohamiyyati ondadir ki, intensiv udulmaya malik vo ddvran
yaranmayan quyuya NKB endirib, avvalca onun igarisindon ke¢moklos laya su-qum qari-
s1g1 daxil edilir, dovran yarandiqdan sonra iso yuxarida gostorilon iisullardan uygun olan

biri segilorok, tozyiq altinda sementloms isi aparilir.
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Perkens tisulu ila sementlomo
Bu iisuldan istifado edildikdo bilavasito istismar komoarinin igarisina avvalca
sement suspenziyasi, ardinca iss tozyiq altinda miioyyan olunmus hocmds basici maye
vurulur. Sement suspenziyasi laya basildiqdan sonra, sementin borkimo miiddotinda
quyu tozyiq altinda saxlanilir.
Salnik (paker) vasitasilo tazyiq altinda sementlomo tisulu
Bu tsulun forgli cohoti ondadir ki, NKB-nin bagsmaq hissasinds oturtmaqla
quyuya salnik (paker) buraxilir vo silizgacin listlinds yerlosdirilir. Bu halda sementloma
prosesindo paker istismar Komorinin yuxart hissasini yaranan tozyiqin tasirindon
goruyur, oks-klapan ise oks-yuma zamani sement mohlulunun laydan geri qayitmasinin
qarsisini alir.
Tacriibado miioyyan olunmusdur ki, tozyiq altinda lay sularinin tocrid olunmasin-
dan o hallarda daha yiiksok samara alinir ki, sement barkiyan miiddotds lay tozyiq al-

tinda saxlanilsin.

7.2. Tazyiq altinda lay sularimin tacrid olunma prosesinin asas texnoloji
parametrlari

Lay sularinin tazyiq altinda tacrid olunma prosesinds iki asas parametr halledici
rol oynayur va daim nozarot altinda saxlanilir: tocrid materiallarinin laya basilma
tozyiqi vo tocrid prosesi amoliyyatlarinin aparilmasina sarf olunan timumi vaxt. Hor iki
parametri mohdudlasdiran miiayyan hadlor movcuddur. Basilma tozyiqi istismar
komarinin yol verilon daxili tozyiqi ilo mohdudlasirsa, tocrid prosesina sorf olunan
imumi vaxt isa tacrid edici materialin barkima vaxti ilo mahdudlasir.

Sokil 7.1, 7.2, 7.3, 7.4 vo 7.5-do su asasli sement suspenziyasindan istifado edil-
dikdo, miixtolif {isullarla lay sularinin tocridi prosesinin hoyata kegirilmasinds

quyuagzinda yaranan tozyiqin dayisma grafiklori géstorilmisdir.
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Prosesin tozyigi, MPa -

1. f3 a4 _le 7[\()
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Prosesa sarf olunan vaxt, dag

Sakil 7.1. Siizgac intervalinda sement saxlamagqla tozyiq altinda sementloma prosesinin grafiki:
1-2 — udulmaya yoxlanilma; 2-3 — tozyigin endirilmosi; 3-4 — sementin NKB-ys vurulmasi va sixigdirilmast;
4-5 — sementin laya basilmasi; 5-6- NKB-nin yuyulmasi zamani tozyiqgin endirilmasi; 6-7 — NKB-nin asagi
endirilmasi; 7-8 — NKB-nin yuyulmasi; 8-9 — NKB-nin qaldirilmasina hazirliq;

Sokil 7.1-don aydin olur ki, siizgoc intervalinda sement saxlamaqla tozyiq
altinda sementlomo apararkon quyuagzi tozyigin 3 dofo 0-dan miioyyan haddo Kimi
artmasi1 miisahido olunur (1-2 xotti — laym udulmaya yoxlanilmasi; 4-5 xotti — sement
mohlulunun laya sixigdirilmasi; 7-8 Xotti — sement mohlulunun artiginin yuyulub

quyudan kanar edilmasi amaliyyatlarinda).
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Prosesa sarf olunan vaxt, dag

Sakil 7.2. Kombina edilmis sementloms tisulu prosesinin qrafiki:
1-2 — udulmaya yoxlanilma; 2-3 — tozyiqin endirilmasi; 3-4 — sementin NKB-ys vurulmasi va sixigdirtlmast;
4-5 — NKB-nin bir hissasinn galdirilmasi; 5-6 - oks yuma; 6-7 — sementin laya basilmasi; 7-8 — quyunun
tozyiq altinda saxlanilmasi
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Sokil 7.2-don goriindiiyli kimi, kombins edilmis sementloms tisulunun aparilmasi
zamani quyuagzi tozyiqgin 2 dofo 0-dan miioyyon hoddo godor yiiksalmosi bas verir.
(1-2 xotti — laym udalmaya yoxlanilmasi amoliyyatinda vo 6-7 Xotti — sement

mahlulunun laya sixisdirilmasi amoliyyatinda).

Prosesin teZyiqi, MPa

10

Prosesa sarf olunan vaxt, dag

Sokil 7.3. Tozyiq altinda sementlomo aparmagq|la siizgoc intervalinin yuyulma iisulu prosesinin
aragdirilmasinin grafiki:

1-2 — udulmaya yoxlanilma; 2-3 — tozyigin endirilmasi; 3-4 — sementin NKB-ys vurulmasi vo
sixigdirilmast; 4-5 — sementin laya basilmasi; 5-6- tozyigin endirilmasi; 6-7 — NKB-nin asagi
endirilmasi; 7-8-9 siizgoc intervalinin yuyulmasi; 9-10 — NKB-nin qaldirilmasina hazirliq.

Sakil 7.3-don malum oldugu kimi, tozyiq altinda sementlomo aparmagla stizgac
intervalinin yuyulma tisulunun reallasdirilmasi zamani quyuagzi tozygin 3 dofo 0-dan
miayyan hadds gogor yiiksalmosi bas verir (1-2 Xatti — layin udulmaya yoxlanilmasi
omoliyyatinda; 4-5 Xotti — sement mohlulunun laya basilmasi vo 7-8-9 Xxotti — siizgoc
intervalinin yuyulma amaliyyatinda).

Sakil 7.4-don goriindiiyii kimi, NKB-nin bagsmagina siizgacdon asag1 saxlamagla
tozyiq altinda sementlomo iisulunu hoyata kegirorkon quyuagzi toztigin 2 dofo
yiiksalmasi miisahido olunur (1-2 Xotti — layin udulmaya yoxlanilmast omoliyyatinda; 4-
5-6-7 xotti — sement mohlulunun laya basilmasi vo “okS-yuma” aparmaqla sement

mohlulunun quyudan konar edilmasi amoliyyatlar1 zamani).
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Prosesin tozyigi, MPa
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Prosesa sarf olunan vaxt, dag
Sakil 7.4. NKB-nin bagsmagini siizgocdon asagi saxlamagqla tozyiq altinda sementlomo usulu prosesinin
grafiki:
1-2 — udulmaya yoxlanilma; 2-3 — tozyiqin endirilmasi; 3-4 — sementin NKB-ys vurulmasi vo
sixigdirilmasi; 4-5 — sementin laya basilmasi; 5-6-7 - oks yumanin aparilmasi; 7-8 — NKB-nin bir
qaldirilmasina hazirlg;

Prosesin tozyigi, MPa

Prosesa sarf olunan vaxt, dag

Sakil 7.5. Perkens tisulu ilo sementloma prosesinin aparilmasinin grafiki:

1-2 — udulmaya yoxlanilma; 2-3 — tozyiqin endirilmasi; 3-4 — sementin istismar komorina vurulmast;
4-5 — sementin laya basilmasi; 5-6 — sementin barkimo miiddotinds quyunun tozyiq altinda
saxlanilmasi

Sokil  7.5-don aydin oldugu kimi Perkens isulu ilo sementlomo prosesini
apararkon quyuagzi tozyiqgin 2 dofs 0-dan miiayyan hodds godar yiiksalmasi miisahido
olunur (1-2 xatti — laymn udulmaya yoxlanilmasi oamoaliyyatinda vo 4-5 Xatti — sement

mohlunun laya basilmasi1 amaliyyatlari arzindo).
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7.3. Lay sularimin tazyiq altinda tacrid olunmasi prosesinda
layda yaranan dayisikliklor

Hasilat quyularinda lay sularmin tazyiq altinda tocrid olunma prosesini hoyata
kegirorkon lay daxilindo asagida gostorilon doyisikliklorin yaranmasi miimkiindiir vo

onlarin nozars alinmasi zaruridir.

Masamoali miihitda yiiksak basict tazyiqin tasirindon sement suspenziyasi
hacminin Kigilmasi

Laboratoriya soraitindo aparilmis tacriibalor naticasinds miisyyan olunmusdur ki,
mosamoli miihitds yliksok tozyiq altinda sixilmaya moruz qalan sement suspenziyasinin
hacmi avvalkina nisbaton xeyli daracads kigilir. Bunu cadval 7.1-ds verilmis laborato-

riya iglorinin naticalorindon daha aydin sokildo gormok miimkiindiir [1].

Codval 7.1.
Su-sement Sixilma tazyiqi, Sement suspenziyasinin hacmi, litr Hacmin

amili MPa avval sonra kicilmasi, %
0,40 14 238 165 31
0,40 28 238 140 41
0,40 42 238 130 45
0,89 14 366 180 51
0,89 28 366 155 58
0,89 42 366 130 65

Coadval 7.1-do verilmis molumatlar osasinda asagidakilar qeyd etmok miimkiin-
diir: mosamali miihitdo yliksok tozyiq altinda sixilmaya maruz galan sement suspenzi-
yasinin hacmi xeyli daracads kigilir, kigilmanin daracasi sixilma tazyiginin va su-se-
ment amilinin artmasi ilo daha da artir.

Gostarilonlari nazars alaraq asagidaki naticaya golmok olar: su asasli sement sus-
penziyalarindan istifado etmokls hasilat quyularinda lay sularini tacrid edarkan kigik su-
sement amilino malik suspenziyalariin totbiq olunmasi daha magsadouygundur. Bu
halda ham da basici tazyiqin asagi olmasini tamin etmak tiglin agreqgatin verimini miim-
kiin olan minimum hoadds godor azaltmaq lazimdir (lazim goalarss, aqreqatin  vurdugu
mayenin bir hissasini atqi xattindon geri gaytarmaq olar).

Tazyiq altinda laya basilmis mayenin geri qayitmasi
Hasilat quyularinda lay sularmi tocrid edorkon, bozi hallarda quyudibi tozyigin

asag1 salinmasindan sonra laya basilmis mayenin geri qayitmasi miisahido olunur. Bu



217
hadisonin Oyranilmosino hoasr olunmus xiisusi madon tadqgiqatlarinin naticalori codval

7.2-do verilmisdir [4].

Cadval 7.2.
Istismar komari Laya basilan su Geri qayldar} su, litr
Quyunun o climlodon Layt(jlan
No-si diametri, %Zﬁﬁﬁn?a hocm, | tozyiq, | hacm, | Comi: uvudan | lavdan q;};l (yao N
ditym . Yoo hie | MPa | ditr auy Y !
H.Z.Tagiyev adia NQCI
2000 6 1661 30000 6,5 5600 2000 90 1910 34
934 6 2065 37200 50 2000 800 85 715 35,8
1304 6 3165 57000 11,0 2200 500 288 212 10,0
Binagodineft NQCI
906 6 2034 22000 55 1200 700 60 640 53,3
1674 6 1668 30000 | 12,0 2900 600 160 440 15,2
1406 6 2034 36600 4,0 3000 1300 64 1238 41,3
Bibi — heybot NQCI
3103 6 1247 21600 6,0 4600 500 60 540 11,7
3103 6 1247 21600 3,0 1600 300 30 270 16,9

Cadval 7.2-doki molumatlardan aydin olur ki, quyudibi tozyiq asagi salindigdan
sonra biitlin hallarda tozyiq altinda laya basilmis suyun miioyyan hissasi (10+53,3 %-i)
geri qayitmisdir. Goriiniir ki, suyun geri qayitmasinin az vo ya ¢ox olmasinda bir sira
amillarin birgoe tesiri vardir. Belo ki, bu hallarda asagida gostarilon amillarin tasiri daha
miithiim rol oynayir: quyustrafli zonada layin kegiriciliyi, lay tozyiginin giymati, vurulan
mayenin hacmi, udulma tazyiqi va s.

Qeyd etmok lazimdir ki, hasilat quyularinda tozyiq altinda lay sularmin tocridi
prosesinds laya basilmig tocrid materiallarinin geri qayitmasina yol verilmoasi goriilon
islorin somoarasinin asagi diismasi, bazon isa tamamila hega endirilmasi ila naticalona bi-
lir. Odur ki, tacrid prosesi aparilarkan buna yol verilmomalidir. Xiisusilo do, quyuda se-
ment suspenziyasi artiginin aks-yuma tisulu ila lagv edilorkan quyudibi tazyiqin lay toz-
yigindan asagi salinmasinin qgarsisini almaq olduqgca vacibdir vo bu proses tozyiq altinda

aparilmalidir.
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7.4. Sement suspenziyasi vasitasilo tozyiq altinda lay sularinin
tacrid olunma mexanizmi

Sement suspenziyasindan istifads olunduqda hasilat quyularinda lay sularii toz-
yiq altinda tocrid edarkon tocrid edici materil layin mikrokanallarina daxil edilmali vo
borkidikdon sonra sularin quyuya daxil olmasinin garsisini almalidir. Bunun iiglin  Sus-
penziyan1 amalo gatiron sement tozu hissaciklari 6lgtlarinin lay daxilindoaki mikroka-
nallarin en kosik dlgiilorindok kicik olmasi asas sortdir. Asagida bu sortin no doracado

odonilmasine aid tadqgigatlar nazors gatdirilir.
Neftqaz¢ixarma sonayesinds istifado olunan tamponaj sementlori tozlarinin dlgii-

larina aid malumat coadval 7.3-doa verilir [23].

Cadval 7.3.
Sement tozunun tarkibindaki hissaciklarin

Olgiisii, mm miqdari, %

0,01 20+49
0,01+0,02 1728
0,02+0,06 1626
0,06+0,10 5+8
0,10+0,20 1+4

Miigayiso aparmaq ii¢iin qumdasina malik bozi neft yataqlarina aid molumat

codval 7.4-dos verilmisdir.

Codvoal 7.4.
Olka Horizont Mikrokanallarin en kezlql:n olgiilori (orta giymat),
Azarbaycan . _ B
Respublikasi Qirmakualtt lay dostosi 0,012+0,016
Rusiya Federasiyasi Devon (T}lymaz1 0,004+0,005
yatag1)

Codval 7.3-do va 7.4-do verilmis molumatlarin miiqayisosi gostorir ki, qumdash
neft yataglarindaki mikrokanallarin en Kasik dlgiilori lay sularinin tocrid edilmasinds is-
tifado olunan sement tozlar1 6l¢iilarinin orta giymatindan xeyli doracads kigikdir. Bu isa
sementlomo prosesinds yaradilan sement suspenziyasinin laya daxil olmasi ehtimalinin
oldugca mohdud olmasina doalalst edir. Bunu laboratoriya soraitinds aparilmis tocriibalo-

rin naticalari do tasdiq edir. Homin tacriibalor naticasinds miioyyan olunmusdur ki, se-
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ment suspenziyasinin laya daxil olmasi iiglin sement hissociklorinin 6lgiilori lay daxilin-
doki mikrokanallarin en kasik 6l¢iilarindon 4+5 dafs kicik olmalidir.

Yuxarida gostarilonlor asasinda belo gonasto golmak olur ki, qumdash yataqlarda-
ki hasilat quyularinda sement suspenziyasini istifado etmoklo lay sularini ugurla tocrid
etmoak tigiin layda yiiksok daracali drenaj kanallar1 yaradilmalidir.

Qeyd etmok lazimdir ki, karbonat ¢okiintiilii karbohidrogen yataqglarinda yiiksak
keciricilikli kanallar oldugundan, belo soraitdo sement suspenziyasini istifado etmoklo,

lay sularinin ugurla tacrid olunmasi ehtimali daha yiiksokdir.

7.5 Tacridedici materialin laya basilma rejimi

Hasilat quyularinda lay sularinin ugurla tocrid olunmasini tamin etmak {igiin an
asas sart odur ki, suspenziyanin laya basilma prosesinda quyudibi tozyigin giymati lay-
da yaranan miiqavimat qiivvalorindan iistiin olsun. Prosesin rejimi yaradilarkon nazors
alinmalidir ki, basilma tozyiginin maksimal giymati istismar kamarinin daxilinoe buraxi-
la bilon maksimal tozyiglo mohdudlasir.

Basilma tozyiginin giymati layin udma qabiliyyatindon vo sementlomo aqreqati-
nin verimindan (siiratindon) asili olaraq genis miqyasda dayiso bilir. Bu halda tacrid ma-
teriallarmin laya basilma rejiminin diizgiin se¢ilmosi miithiim shamiyyat kasb edir. Pro-
sesin rejimi elo secilmoalidir ki, mohdud vaxt arzinds nozords tutulmus hacmds tocrid
materialim1 laya basmaq miimkiin olsun. Bunun ii¢iin aqreqatin verim siirati bir ne¢o
dofa doayisdirilo bilar: birinci marhalods miimkiin ola bilan an bdyiik siiratdon, sonraki
moarhalalords iso daha kigik siiratlordon istifado olunmalidir. Sonuncu moarhalada
basilma tozyigi maksimal haddo ¢atdirilmalidir. Gostoarilon rejimi yaratmagla tacrid
edici materiali laymn sulagmis hissosinin kanallarina catdirmaq vo aparilan prosesin
Somarasini yiiksaltmok miimkiindiir.

Asagidaki misalin timsalinda hasilat quyularinda lay sulariin tocridi prosesinds
rejim parametrlorinin nazarstds saxlanilmasi vo icrasina aydinliq gatirilir.

Misal. Diametri 6" olan istismar kamoarinin buraxila bilon daxili tozyiqi 20 MPa,
siizgac intervali 25602550 m va lay tazyiqi 15M Pa olan neft quyusunda 1.5 m®

hacminda su asasli sement suspenziyasindan istifada edilmakla, lay sularini tacrid etmak
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Nozorda tutulmusdur. Tocrid prosesinin ugurlu hallinda rejim parametrlori arasindaki
astlilig grafikini qurmal.

Gostarilon quyuda lay sularinin tocrid olunma prosesinin rejim parametrlori ara-

sindaki asililigin faktiki qrafiki sokil 7.6-da verilmisdir
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Sement suspenziyasinin laya vurulma vaxti, dag.

Sakil 7.6. Quyuda lay sularinin tocrid olunma prosesinin rejim grafiki:
AD — proses zamani tozyiqin doyismoasi (AB — birinci rejimds; BC — ikinci
rejimdo; CD — Giglincii rejimdo).

Qrafikdon goriindiiyii kimi 1,5 m® hocmindos sement suspenziyast 42 dagigo or-
zindo, izafi tozyiqin 8+16 MPa doyismo haddinds laya basilmis olur. Bu halda tocrid
materialinin 0,8 m® (53,3 %) 15 dogjigs orzinds (iimumi vaxtin 35,7 %-i) 0,4 m® (27,7%)
12 dagige (28,6 %) vo 0,3 m® (20 %) isa 15 dogige arzinds (35,7 %) laya basilmisdir.
Qrafikdon aydin olur ki, prosesin aparilmasinin son moarhoalasinds, tocrid materialinin
20 %-nin aqreqatin kigik siiratindo vo boyiik tozyiq altinda laya basilmasi yiiksok

somara alinmasi ehtimalini artirir.



221
7.6. Lay sularmn tacrid olunma prosesina siizgacatrafi sahanin

vaziyyatinin tasiri

Karbohidrogen laylar1 yiiksok méhkomliys malik qumdaslarindan ibarat olduqda,
quyunun istismar prosesindo siizgoCotrafi zonada layin strukturunda doyisiklik
yaranmadigindan, yani drenaj kanallar1 amoalo galmadiyindan onun ilkin kegiriciliyi sax-
lanilir. Bu halda quyuda lay sularinin tocrid edilmasi prosesinds sement suspenziyasinin
laya daxil edilms imkani olmadigindan, goriilon islorin somarasiz olmasi labiiddiir.

Lakin, tocriibada nisbaton zoaif méhkomliys malik qumdaslarina malik laylarda,
quyularin istismar prosesindo (xiisusilo do sulasmis quyularin) siizgoCotrafi zonada
catlar vo ya drenaj kanallar1 yarandigindan, hamin sahoadoki kegiricilik ilkin kegiriciliyo

nishoton dofoloro artir.
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Sokil 7.7. Kegiriciliyi 0.1 mkm?® olan layda miixtelif ena malik catlar yaradildigdan
sonra kegiriciliyin doyigsma ayrilari:
1 —g¢atin eni 1 mm; 2 —¢ati eni 1.5 mm; 3 — ¢atin eni 2.5 mm; 4 — ¢atin eni 3 mm; 5 —
catin eni 4 mm; 6 — ¢atin eni 5 mm.
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Bununla olagodar olaraq quyularda tozyiq altinda lay sularini tocrid prosesini
hoyata keg¢irmok ti¢ilin sorait yaranir, yoni sement suspenziyasini tozyiq altinda laya
daxil etmok miimkiin olur.

Bu baximdan M.A.Abdullayevin digor miialliflorlo birlikds apardiglar1 todgigat
islorinin naticalari diggeto layiqdir [1]. Bu tadgigatlar naticasinds miisyyan olunmus-
dur ki, miixtalif qalinliga malik laylarda miioyyon 6lciilii catlarlar yaratmagla onlarin
keciriciliyini ilkin kegiriciliya nisbaton ¢ox boyiik hadds ¢atdirmaq miimkiindiir, yani
yiiz dofalorlo artirmaq olar (sokil 7.7).

Sokil 7.7-don aydin olur ki, kegiriciliyi 0,1 mkm?® vo qalmligi 10 m olan layda
1mm-lik cat yaradilarsa, onun kegiriciliyi 8,43 mkm?-o kimi, yoni 84,3 dofo artar. Ogor
eni 2,5 mm olan cat yaradilarsa, onda onun kegiriciliyi 130 mkm?®-o catar, yani 1300
dofo artar. Beloaliklo, lay daxilinds yaradilan ¢atin enini artirmaqla, onun Kkegiriciliyini
daha boyiik haddos ¢atdirmak olar.

Sokil 7.7-doa verilmis molumatlar, sement suspenziyalar1 vasitasilo hasilat quyula-
rinda tozyiq altinda lay sularinin tocrid olunmasi mexanizmini izah etmok iigiin ¢ox tu-

tarli dalillordir.
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VIII. BOLMO

ANOMAL LAY TOZYIQI SORAITIND® LAY SULARININ TOCRIDI
TEXNOLOGIYALARI

Anomal lay tozyiqi soraitinds, yani lay tozyiqinin hidrostatik tozyigden al¢aq vo
ya yiiksok oldugu hallarda, hasilat quyularinda lay sularinin tozyiq altinda tacrid olun-
masini ugurla hoyata kegirmok yalniz xiisusi texnologiyalarin totbiqi ilo reallasdirila bi-
lor. Bu baximdan, asagida anomal lay tozyiqi soraitindo xarakterik hallar ii¢lin hasilat
quyularinda lay sularinin tozyiq altinda tocrid olunma texnologiyalar1 nazardon kegirilir.

Hasilat quyularinda lay sularmin tozyiq altinda tocrid olunma prosesini hoyata
kegirmok tiglin onlarin cari istismar gostaricilori asasinda miifassal is plani tartib olunur.
Tocrid edici material kimi sement suspenziyasindan istifado olunmasi nazards tutulan
hallarda homin is planinda sementloma borularinm 6lgiilari vo buraxilma darinliyi, se-
ment suspenziyasinin va basicin mayenin hacmi, basici tozyiqin buraxila bilon hoddi va
s. parametrlor gostorilir.

Quyularda lay sularinin tocridi prosesi hoyata kegirilorkon is planina tam omoal
olunmagla borabar hom agregatda, ham do boruarxasi fozada yaranan tozyiqglor daim
nozarat altinda saxlanilir vo bu tozyiglorin buraxila bilon hoddon yuxariya galxmasina
yol verilmir. Prosesi apararkon asagida gostorilonlor do diggat moarkazinds saxlanil-
malidir:

— sement suspenziyasinin NKB-ya vurulma prosesinds onun hiindiirliiyii artdiqca
agregatda tazyigin tadricon azalmasi va sifira enmasi miisahida olunur. Bunun sababi —
NKB-nin igarisindo sement suspenziyasinin horokot siirotinin artmasi (sement suspen-
ziyasi va quyu daxilindoki mayelarin sixliglar fargina goéra) vo aqreqatin yaratdigi haro-
kot sitiratindon ¢ox olmasi ilo oalagedardir. Bunun naticesinds NKB-nin daxilinds va-
kuum yaranir vo sement suspenziyast boruarxasi fozaya daxil olur. Boruarxasi
siyirtmonin miioyyan Qodor sixmaq vo boruarxasinda oks-tozyiq yaratmagla bu
hadisonin qarsisini almaq miimkiindiir. Oks-tozyiqin yaradilmasi miimkiin olmadigi

hallarda, boruarxasi siyirtmoni tamamilo baglamaq olar;
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— sement suspenziyasi quyudibi zonaya ¢atdirildigdan sonra aqreqatin kigik stiro-
tindo onun laya basilmasi hayata kegirilmalidir. Bu halda agor boruarxasi tozyiq buraxi-
la bilon hodds ¢atarsa, onda proses bir nego doagigliys saxlanilmali vo tozyiqin asagi
diismosino sorait yaradilmalidir. Bundan sonra suspenziyanin laya basilmasi davam
etdirilmalidir. Bu amaliyyat udulma kasilonadoak bir nega dofa tokrar oluna bilar;

— sement suspenziyasinin laya basilma prosesi basa ¢atdirildigdan sonra NKB-nin
icarisinds onun artiq galmis hissasi oks-yuma ilo quyudan konar edilmolidir. Bu amaliy-
yat1 apararkon, suspenziyasini laydan geri gayitmasina yol vermomok ii¢iin quyudibi
tozyiq ciizi olaraq asag1 salinmali vo oks-yuma prosesi sementin barkimo baslangici ba-
sa catana kimi davam etdirilmolidir.

Anomal lay tazyiqi soraitinds hasilat quyularinda lay sularinin tacrid olunma tac-
riibasindo asagida gostorilon miixtalif hallara (variantlara) tosadiif etmok miimkiindiir.
Hor bir halda lay sularmin tacridini ugurla aparmaq {g¢iin onlarin moaxsusi tacrid
texnologiyalarindan istifado olunmalidir.

Birinci variantda — quyuda yuyucu mayenin dovrani yaranir va tozyiq altinda la-
yin mayeni udmasi kifayot godor yiiksokdir. Belo hallarda kitabin VII bdlmasinds
verilmis tocrid tisullarindan miivafiq olan birini totbiq etmoklo lay sularmin tacridini
ugurla hoyata kegirmok olar.

Ikinci variantda — laym udmasi ifrat derocods yiiksok oldugundan quyuda yuyu-
cu mayenin dévranin1 yaratmaq geyri-mimkiindir.

Uciincii variantda — quyuda yuyucu mayenin dévrani normaldir, lakin tozyiq al-
tinda layin udmasi zoaif oldugundan tocrid edici materiali kifayat hocmdos oraya daxil et-
mok miimkiin deyildir.

Dérdiincii variantda — lay tozyiqi hidrostatik tozyiqdon yiiksok oldugundan yu-
yucu maye olaraq quyuda boyiik sixliga malik (sudan agir) mayeloardon istifads olunur.

Ikinci, {igiincii vo dordiincii variantlar xiisusi hallar oldugundan asagida bu va-

riantlarda lay sularinin tocridi texnologiyalari nazordon kegirilir.
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8.1. Ifrat doracali udulma saraitinds hasilat quyularinda lay sularinin
tacridi texnologiyalar

Molumdur ki, tiikonma rejiminds islonan neftqaz vo qazkondensat yataqglarinda
miioyyon zamandan sonra lay tozyiqi todricon azalaraq anomal algaq hoddo ¢atir. ©Ogor
bu halda istismar obyekti zoif sementlosmis qumlardan vo ya qumdaslarindan ibarat
olarsa, onda layin strukturunda, asasan do onun quyustrafi zonasinda bdyiik 6lgiiya ma-
lik kanallar vo ya bosluglar yaranir. Bununla alagodar olaraq quyularda yuma islori apa-
rarkon maye dovranmin yaradilmasi geyri-miimkiin olur, yani quyuda vurulan maye lay
torafindon tamamilo udulur. Belo soraitdo sement suspenziyasindan istifado etmoklo ha-
silat quyularinda lay sularini tocrid etmok masalasi problems gevrilir vo asagida gosto-
rilon yolverilmoaz vaziyyatlor yaranir:

1) quyustrafi zonada yaranmis bosluglar1 doldurmagq {igiin boyiik hacmda sement
suspenziyasinin vurulmasi talob olunur va bunu sementlomo prosesini dofalorls tokrarla-
magqla icra etmok olar, yoni bunun {igiin boyiik miqdarda maddi vasait va vaxt talab olu-
nur;

2) quyuatrafi zonada boyiik 6lgiilora malik bark sement kiitlasi yaranmasi natico-
sindo mohsuldar layla quyu arasinda oslagonin son doracads pislogmasi, bazon hotta ta-
mamilo kasilmasi miisahido olunur. Bununla da tomirdon sonraki morholods istismar
obyektinin siradan ¢ixmasi tohliikasi yaranir.

Gostarilon nogsanlara yol vermamok iigiin laya sement suspenziyasi vurmazdan
avval quyuda maye dévrani yaradilir. Bu moagsadlo asagidaki tisullardan istifads olunur.

Laya qum daxil etmaklo quyuda maye dovranmt yaratmagq iisulu

[frat dorocods udma soraitino malik hasilat quyularinda lay sularnm tocrid olun-
mas1 prosesini ugurla vo Samorali aparmag moqgsadilo laya gabaqcadan miioyyan
migdarda qum daxil etmoklo quyuda maye dévrani yaradilir. Bunun {igiin quyuya NKB
buraxi-lir va siizgac intervalinin agiq vaziyyatinds borularin basmagi siizgocdan 5-6 m
yuxarida saxlanilir. Sonra borular quyuagzinda elevatordan asilir, yuxaridaki mufta
tizorindo qif yerlosdirilir vo NKB-nin igarisine su axidilir. Axidilan su agirliq
qiivvasinin tosiri altinda boyiik siiratlo asagiya dogru harokat edir vo bunun naticasinds

boru kamarinin yuxari hissasinds vakuum yaranir. Bu halda qifa su ilo barabar olokdon
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kecirilmis qum da (dagigeda 0,01-0,02 m® olmagla) verilir vo su-qum garisigindan
ibarat kiitlo quyudibina dogru harokot edorak laya daxil olur vo orada ¢okorok todricon
quyu-otrafli zonadaki boslugu doldurur. Bu omoliyyat quyuda maye dovram
yarananadok davam etdirilir. Bundan sonra siizgoc intervalinin agiq voziyyetindo is
plan1 asasinda qu-yuda lay sularmin tocrid edilmasi isi hoyata kegirilir.

Gostarmok lazimdir ki, quyuya qum daxil edilorkon su-qum garisiginin boruarxa-
s1 fozaya kegmosino yol verilmomolidir. Ciinki bu halda boruarxasi fozada qumun
¢okmoasi Vo NKB-nin tutulmasi bas vera bilor. Bunun garsisini almagq tigiin borulara su-
qum qarigigr daxil edilorkon, eyni zamanda boruarxasi fozaya su axidilmasini da tomin
etmok lazimdir.

Laya hacmi genislonon sement suspenziyast daxil etmaklo quyuda maye
dovrant yaratmagq tisulu

Ifrat doracali udma soraitindos hasilat quyularinda tozyiq altinda lay sularmi tacrid
etmok mogsadilo laya gabagcadan hocmi genislonon sement suspenziyasi daxil edilir vo
onun barkimasindan sonra quyuda maye dovrani yaradilir. Bu mogsadlo sement suspen-
ziyasina aliiminimum tozu garisdirilmasi tisulu toklif olunmusgdur. [4]

Miisyyan olunmusdur ki, portlandsement su ilo garisdirildigda onun torkibindoki
kalsium oksidinin su ilo hidrolizi naticasinds Ca(OH), mohsulu alinir. Sement
suspenziyasiin torkibino aliiminium (Al) tozu qarisdirildiqda asagidaki kimyovi
reaksiya gedir:

3Ca(OH), + 4Al=Ca,(Al,0,), +3H, (8.1)

(8.1)-don aydin oldugu kimi, reaksiya naticasinds hidrogen qazi (H,) ayrilir vo bu
qaz sement suspenziyasinin torkibinds yayildigindan onun hacmini miiayyan godar ge-
nislondirir. Miioyyon olunmusdur ki, 1q H, 0° C temperaturda vo 0.1 MPa tazyiqde
11,13 litr hacmo malik olur va 1 g aliiminium tozundan 1,2 litr hidrogen qaz1 yaranir.

Tarkibinds hidrogen gazi olan sement suspenziyasi quyuatrafi zonadaki boslugda
barkidilondan sonra quyuda maye dévrani yaratmaq miimkiin olur. Bundan sonra tokrar

sementloma aparmaqla quyuda lay sularini tacrid etmok {igiin sarait yaranir.
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Neftin ¢ixarilmasi iizro Azorbaycan Elmi Todgiqatlar institutu (indiki ARDNS-
nin Neftagazelmitodgigatlayihs Institutu) torafindon aparilmis todgigatlar neticasinda

asagidaki torkiblor toklif olunmusdur:

1-ci tarkib 2-ci torkib
Sement tozu — 100 % Sement tozu — 100 %
Aliminium tozu — 0,2 % Aliminium tozu — 0,2 %
Doniz suyu - 50 % Kalsium xlor — 2%
Donizsuyu — 50 %

Aliiminiumlu sement suspenziyasindan istifado edilmoklo hasilat quyularinda lay
sularmin tacridini prosesinds asagidakilar nazors alinmalidir:

1. Torkiba daxil olan komponentlor sement tozunun c¢okisina faiz nisbatinds
gotirilmalidir.

2. Aliminiumlu sement suspenziyasinin kigik lay tozyigli (2 MPa-a kimi) dayaz

hasilat quyularinda istifado olunmasi magsadouygundur.

8.2. Zsif udulma sararaitinds lay sularimin tacridi texnologiyalari

Zoif udulma soraitinds olan hasilat quyularinda tozyiq altinda lay sularinin ugurla
tocrid olunmas1 mosalasi neftqazgixarma sanayesinin ¢atin problemlarindan sayilir. Bu
problemin yaranmasina asason iki amil tosir gostorir. Birincisi, layin udmasi zoif oldu-
gundan basici tozyiq qisa vaxt arzinds yiiksalir vo buraxila bilon haddos ¢atir, yoni laya
kifayat hocmdo tocrid edici material daxil etmok imkani mohdudlasir. Ikincisi, tocrid
edici materiali laya basmagq iiglin ¢cox az mohsuldarliga va yiiksok tozyiqe malik agreqat-
larin (nasoslarm) talob olunur. Gostarilonlara slagadar zsif udulma soraitinds hasilat
quyularinda lay sularinin tozyiq altinda tocrid olunma texnologiyalarinda asagida
gostarilonlor nazars alinmalidir:

1. Quyuda lay sulariin tacrid prosesinin aparilmasindan avval miimkiin gadar in-

tensiv drenaj islori aparmaqla layin udma qabiliyyati yiiksaldilmalidir.
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2. Sement suspenziyasi siizgoc intervalina catdirildigdan sonra onun tozyiq
altinda laya basilmasi tiglin kigik mohsuldarliga vo yiiksok tozyige malik agreqatlardan

istifada olunmalidir.



229
Gostarilanlarla slagodar olaraqg tac-

riibodo sement suspenziyasini siizgaC
intervalina ¢atdirmaq giin asagidaki
vasitalordon istifads olunur.

Jelonka vasitasila. Bu halda sement
suspenziyasi xiisusi jelonkaya doldurulur

/ vo kanat vasitasilo quyuya endirilmaklo

stizgoc intervalina gatdirilir.

Sokil 8.1-do sement suspenziyasi-
nin jelonka vasitasilo quyudibina ¢atdiril-

masinin sxemi verilmisdir.

6" vo 5" diametrli istismar komaor-

lorindos istifado edilmok ii¢lin uygun ola-

rag 3" vo 25", diametrli 8-10 m

uzunluglugda NKB-don istifade olunur.

Bu halda sement suspenziyasinin quyudi-

bina ¢atdirilmasi asagidaki qaydada hoya-

ta'.kegirilir.
Quyuagzinda jelonka 2 sement sus-

penziyasi ilo dolduruldugdan sonra kanat

1 vasitasilo quyuya endirilir vo quyudibi-
no yonaldilir. Quyudubuns 5-6 m galmis

. jelonkanin sorbast diigmasine  imkan

verilir. Bu halda klapanin 4 stoku 5 qu-

yudibino doyarok klapanin agilmasini to-

.\\

min edir vo sement suspenziyasi jelonka-

dan quyuya axir. Sement suspenziyasinin

jelonkadan tamamilo ¢ixmasi ii¢iin onu

Sakil 8.1. Sement suspenziyasini quyu dibins ¢atdirmaq blr_negg dofo 3-4 m-5 kimi yuxart qaldirib

li¢iin jelonka:
1 — kanat; 2 — sement suspenziyasini doldurulan

kamera; 3 — klapan yerlagon govdo; 4 — klapan; 5 — g5 rhqgt diismasini tomin edirlor. Bundan
stok; 6 — saxlayici.

yenido quyudibina endirmakls, onun
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sonra jelonka yer sothino qaldirilir vo yenidon sement suspenziyasi ilo doldurularaq
quyuya endirilir vo amaliyyat tokrar olunur. Bu tisulla nazards tutulan hacmda sement
suspenziyasi quyudibino ¢atdirilir. Bundan sonra quyunun agzi hermetiklondirilir vo
sement suspenziyasinin laya basilma prosesina hoyata kegirilir.

Jelonkadan istifado etmoklo sementlomo prosesinin aparilmasinda asagida gosto-
rilon mahdudiyyatlor vardir: birinci mohdudiyyat — istifads olunan sement suspenziyasi-
nin hacmi 400 litrdon ¢ox olmamalidir, ikinci mahdudiyyat quyunun zumpu 5 m-dan
¢ox olmamalidir.

Borular vasitasila. Bu halda quyuya NKB endirilir, sement suspenziyast onun da-
xilina vurularaq quyudibina gatdirilir. Sonra borularin basmagi quyudaki sement sus-
penziyasinin saviyyasindon 5-10 m yuxariya qaldirilib, “oks-yuma” vasitasilo borular
tomiz suya kimi yuyularaq tomizlonir. Daha sonra quyuagzi hermetiklondirilib sement
suspenziyasinin tozyiq altinda laya basilmasi hoyata kegirilir.

Zoif udulma soraitinds hasilat quyularinda lay sularinin tocrid edilma prosesinds
on xarakterik vo vacib masalolordon biri do odur ki, sement suspenziyasinin laya basil-
mas1 nasosun c¢ox ki¢ik veriminds aparilmalidir. Lakin mévcud sementloms aqreqatlari
istonilon kigik verimo malik olmadiglarindan, bu magsadlos tacriibads kigik verimo ma-
lik olan QD-1-300 markal1 xiisusi nasoslardan istifado olunur. Bu nasosun texniki xa-
rakteristikas1  asagidaki kimidir: elektrik motorunun giicii — 1,8 kvt, 1 silindirla
islodikda gostoricilori: verimi — 120 litr/saat, tozyiqi — 30 MPa, 2 silindrlo islodikdo
gostaricilori: verimi — 600 litr/saat, tozyiqgi — 5 MPa.

Zoif udulma soraitino malik hasilat quyularinda lay sularinin tozyiq altinda tocridi
prosesini hayata kecirarkon jelonkadan istifado etmok imkani1 olmadigi hallarda sement
suspenziyasini siizgac intervalina ¢atdirmaq tigiin NKB-don istifads edils bilor. Amma
bu hallarda da sement suspenziyasi tozyiq altinda laya basilmas1 QD-1-300 nasosu vo ya

digor uygun nasoslar vasitasils apariimalidir.
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8.3. Anomal yiiksak lay tozyiqi soraitinds lay sularinin tacrid
texnologiyalar:

Molumdur ki, anomal yiiksok lay tozyiqi soraitinds islonan neftqaz yataqglarinda
quyular fontan tsulu il istismar olunur. Bu quyularda lay sularini tocrid etmoazdon ov-
val onlar fontandan saxlanilmali vo sakitlosdirilmalidirlor. Bu prosesi hoyata kegirmok
liclin lay tozyiqinin giymatino uygun yuyucu maye hazirlanmali vo quyuya vurulmalidir.
Bu moagsadla gilli mahluldan vo ya agirlagdirilmis xiisusi yuyucu mohlullardan istifado
oluna bilor.

Quyunun sakitlogdirilmasinin somarali aparilmasi {igiin yuyucu mohlul nasos va-
sitosilo boruarxasi fozaya vurulur vo bu halda laydan aximin qarsisint almaq magsadilo
quyuagzinda aks-tozyiq yaradilir. Quyunun sakitlogdirildiyina aminlik slamati: quyuya
vurulan va quyudan ¢ixan mohlullarin sixliginin eyni olmasidir.

Nozors almaq lazimdir ki, adi gillordon istifado etmoklo yuyucu mayenin six-
ligim 1300-1350 kg/m®-0 kimi qaldirmaq miimkiindiir. Daha yiiksok sixliga malik
(2000+2400 kg/m®) yuyucu mohlul hazirlamaq ticiin barit (BaSO,4), gematit (Fe,O),
maqgnetit (Fe,O,) va s. kimyavi maddalordon istifado olunur. Agirlasdirilmis yuyucu
mohlullardan istifads olunarkan onlarin hom 6zliiliiyii, hom do statik siiriismo garginliyi
yiiksolir. Bunlar da lay sularinin tocrid prosesini apararkon bir sira ¢atinlik yaradir vo
isin somarasina 6z moanfi tasirini gostarir.

Agirlagdirilmis yuyucu mohlullardan istifads etmoklo quyularda lay sularimi tac-
rid edarkon asagidaki neqativ hallarin bas vermasi miimkiindiir:

1) yuyucu mahlul sementloma borularmin daxili vo Xarici Sathino yapisaraq onla-
rin en kosik olgiilarini doyisir, bu da aparilmis noazoari hesablamalarin dagigliyina xalal
gatirir;

2) yuyucu mayenin Ozliiliiyiliniin yiiksalmasi ilo alagadar olaraq hidravlik miigavi-
motlar artir, bu isa sementloms tozyiqinin yiiksalmasina sabab olur;

3) sementlomo prosesinin sonunda quyu tazyiq altinda saxlanilarkan, lay tozyiqi
quyudibi tozyiqdon yiiksak olarsa, laydan quyuya qazin daxil olmasina sarait yaranir, bu
ISo sementin barkimasinin garsisini alir. Bununla da, goriilan islarin somarasi heg¢a endi-

rilo bilor.
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Fontan quyularinda lay sularinin tocrid olunma prosesinds gostarilon neqativ hal-
lara yol vermomok ticiin asagida gostarilonlor nozors alinmalidir:

1. Agirlasdirilmis yuyucu mayenin yaratdigi hidrostatik tozyiq lay tozyigindon
10+15 % artiq olmalidir.

2. Agirlasdirilmis yuyucu mayenin sixligi ilo sement suspenziyasinin sixligi ara-
sindak1 forq 400500 kg/m?*-dan artiq olmamalidir. Buna nail olmagq {i¢iin, lazim galorss,
sement suspenziyasini agirlasdirmaq da olar. Belo hallarda laboratoriya soraitindo mii-
vafiq todqiqat islori aparilmali vo agirlasdirilmis sement suspenziyasinin biitiin para-
metrlori miiayyan olunmalidir.

3. Layim udmasi kifayat godor yiiksok oldugda (0,2+0,3 m*/deq va daha ¢ox) se-
ment suspenziyasinin laya daxil edilmasinds “poliperkins” tisulundan istifado edilmasi
magsads uygundur.

4. Layin udmasi zaif oldugda (0,1-0,15 m*/daq) quyuda lay sularmni tocrid etmok

lictin kombinali iisuldan istifade olunmasi daha slverislidir.
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IX BOLMO. KARBOHIDROGEN QUYULARINDA
LAY SULARININ TOCRIDININ YATAQLARIN ISLONILMSSININ
SOMOROLILIYINO TOSIRI

Monografiyanin V bolmasinin 5.2.bandinds lay sularmin tocridi sahasindo faktiki
modon materiallarinin arasdirilmasi va todqiqi gostordi ki, karbohidrogen yataqlarinin
islonmoasinin miixtalif morhalalorinds (yeralti sularin mohsuldar laylara vo ya konar
laylara moxsus olan) hasilat quularina daxil olmasi noaticesindo onlarin neft vo gaz
hasilatinin qismon azalmasi vo ya tamamilo kasilmsi miisahids olunur. Bu iss quyularin
giindolik hasilat imkanlarinda yetorinco faydalanmasina mane olmaqla barabar, hom do
yataqlarmin islonmasinin texniki-igtisadi gostaricilorinin asasli doracodo pislogsmasine
sorait yaradir.

Quyularin mohsulunun sulagmasi istismar prosesinda bir sira neqativ hallarin
yaranmasi ilo miisahids olunur: onlarin karbohidrogenlor iizro glindilik hasilat1 intensiv
olaraq asagi diisiir, su hasilat1 iso artir; istismaq miiddoti qisalir; sulasma dovriindo
istismar xarcloari xeyli doracods artir va s.

Karbohidrogen yataglarinin islonma prosesinds sulagmig hasilat quyularinda lay
sularin1 vaxtinda va ugurla tocrid etmoklo gdstarilon neqativ hallarin garsisini almaq va
kiilli migdarda iqtisadi samara gétiirmak olar. Bu magsadlos, yiiksok somaraliliya malik

tocrid materiallarindan vo onlarin totbiq texnologiyalarindan istifado olunmalidir.

9.1. Lay sularimin tacridini yiiksok saviyyada tamin edan yeni iisul

Neftqaz¢pixapma csiHaliecHHAS MacUiIaT TyWyJIapblHAA JIald CYJapbIHBIH TSCPH]L
OJIyHMAachl MSICOJISICH IIAMMIIS aKTyasl MpoOjeM OJIMyll Bsl HIai-IIa3bipAa Ja 103
aKTyaJUIBIbBIHBI caxJjiamarjga fgaBaM enup. Jobpyayp, unauiis kumu Oy caupsas oup
Chlpa IICYJUIap BSl TEXHOJIOgUHanap Mapa-abUIMBII B UCTU(hAIANS BEPUIMUILIUD.
JlakuH MIOBCYJ IICYJIIAphIH Ie¢ OMPH UHHMBEpPCAJ XapakTEpJid OJIMAaWbIO, missp Oupu
MaJHbI3 MUAHNASH 3€0JI0jU-TEXHUKU HISPauTAs TATOUT OJyHa OWIMp B LIMyMH INajjaa
OHJIAPBIH CAMAPSIWIMIUUHN TAHAATOAXII wiecad eTMsSK MIIMKUH Aedwnaup. Bunu

ARDNS-in neftqazgixarma miiassisalorinin timsalinda da aydin gérmoak miimkiindiir.
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Faktiki madon materiallarinin todqiqgi naticasinds miioyyon olunmusdur ki, karbo-
hidrogen yataqlariin hasilat quyularinda lay sularinin tocrid olunmasi islarinin somao-
rasi ¢cox asagidir (somaralilik omsali 22+50% arasinda doyisir) vo oksar hallarda todbir-
don sonraki istismar dovriinds qisa vaxt arzindo quyulara daxil olan lay sularinin mig-
dar1 avvalki saviyyada barpa olunur. Bunun asas sobabi — istifads olunan tacrid mate-
riallarinin va tacrid texnologiyalarinini soraito uygun segilmomasi va ya qiisurlu olmasi
ilo izah olunmalidir. Tacrid islorinin somorasini yiiksaltmok tigiin gostorilon amillorin
asagidaki toloblora cavab vermaosi zaruri hesab edilmolidir:

— tocrid materiallart maye halinda olub yiiksok tozyiq altinda layin mikrokanallar
vasitosilo onun daxilina niifuz etmoli vo yalniz layin sulagsmis hissasinda barkimaklo
sularin selektiv tocridi tomin olunmalidir;

— tocrid texnologiyalari nozords tutulan hacmdo tocrid materialinin yiiksok tozyiq
altinda (buraxila bilon hoddo) laya basilmasini tomin etmoli, materialin artig1 yuyular-
kon laydan quyuya olan miimkiin axinin qarsisint almali vo onun barkima prosesi miid-
datindoa quyunun tazyiq altinda siikunat halinda saxlanmasina imkan verilmalidir.

Toassiiflo qeyd etmok lazimdir ki, yiiksok somaraliliya malik tacrid iisullar1 olma-
mas1 saboabindan, tocriibads lay sularina qarsi kifayat doracads effektli miibarizo apar-
maq miimkiin olmur vo istismar quyularinin mohsulunun sulagmasi giindon-giino yiik-
solir. Bu iso, onlarin karbohidrogenlor tizra giindslik hasilatinin azalmasi ilo naticalonir.

Yuxarida gostorilmis talablora cavab veran vo bir sira digar yeni keyfiyyatlora
malik, diinyada analoqu olmayan neft osasli aktivlosdirilmis sement suspenziyasi
(NOASS) va onun tatbiqi texnologiyasi yaradilmigdir.

NOASS-i onun diger analoglarindan farglondiren daha bir mithiim cahot ondan
ibaratdir ki, adi soraitdo (yer sothinds) istonilon miiddatdo onu qorxusuz olaraq
saxlamaq miimkiindiir (bu zaman na barkima, no do ayrilma bas vermir). Yeni tocrid
materialinin bu xiisusiyyati imkan verir ki, onu istonilon yerds hazir-layib (masalan,
tomponaj sexinds va ya asaslhi tomir sexinds vo S.), sonra sistern vasite-silo quyunun
listiino ¢atdirmaq olar. Doniz karbohidrogenlor yataglari {igiin bu cox vacib va

olverislidir.
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9.2. Lay sularmin tacrid olunmasinda iqtisadi samarani
tamin edan amillar

Karbohidrogen yataglarinda lay sularmin tocrid olunmasindan yaranan iqtisadi
Somaranin hesablanmasinda asagida gostorilon amillor nazors alinmalidir:

— quyular iizra giindslik neft hasilatinin artima;

— quyular tizra giindalik gqaz hasilatinin artimi (qaz amilina gors);

— neftin maya doyorindo istismar Xorclorinin azalmasi (lay sularmin

cixarilmamasi hesabina);

— quyularin istismar miiddatinin artirilmasi ilo olagodar imumi neft vo qaz

hasilatinin artima.

Gostarilonlordon aydin olur ki, karbohidrogen yataqlarina lay sularin
tocridindon yaranan iqtisadi somaronin hesablanmasi masalosi hom ¢ox amilli va
miirokkabdir, ham do islonmonin yekun neft-vo gazvermo qiymatlori ilo olagodar
olmalidur.

Masalanin hallini sadalogdirmok vo timumi tasavviir yaratmag moqsadilo, asagida
todbirin kegirilmoasindon yaranan iqgtisadi somoranin hesablanmasi yalniz bir amil —
quyularin giindalik neft hasilatinin arttimi tizro noazordon kegirilocokdir. Bu halda
gozlonilon iqtisadi somoronin hesabati aparilarkon todbirin ARDNS-in “Giinasli”
yatagindaki 48 qazlift quyularinda hoyata kegirilmasi nazords tutulur vo onlarin
gilindoalik orta hasilati: neft — 42.8 t, su - 36.1 t vo sulasma doroacasi 45.8 % olmusdur
(cadval 5.7).

Qeyd etmok lazimdir ki, “Giinagli” yataginda lay sularinin tocridine aid todbirin
kegirilmasindon gozlonilon igtisadi Somoronin hesabatinda asagidakilar nozozro
alimmamusdir:

1) Sulagmus gazlift quyularinda tadbirin kegirilmasi ilo slagadar olaraq, onlarin
giindolik neft hasilatinin artimi yalnmiz 25% miqdarinda (10.7 t) gotiirilmiisdiir,
hagigoatds isa bu artim daha ¢ox olacaqdir;
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2) 01.01.2009-cu il tarixino yataqdaki sulasmis qazlift quyularindan slave ¢oxlu
sayda sulagmis fontan vo gazkondensat quyular da foaliyyat gostormisdir vo bu todbirin
homin quyularinda da kegirilmasina ehtiyac boyiikdiir.
9.3. Gozlanilan iqgtisadi ssamaranin hesablanmasi
Molumdur Ki, nedt Bs raskoHaeHcAaT HaTarjJapblHbIH HIUITHUIMSICHHUH
MIXTUTH(] MAPULUBIBIPUHAS HepanThl CyJapblH (MSLICYJIap Jiaidnapa BS ya KsSHap
Jaiaapa MSIXCyC OJiaH) IAaCHJIaT TyHyJapblHa JaXWia OJMAChl HATHCSICHHIS OHJIAPBIH
HE(T BS ra3 MACHIATBIHBIH THCMSH a3aJIMachl Bl la TaMaMUJIsl KSICUJIMSICHA MITIIAIITUIS
onyHyp. By wucs TyilymapelH OSIHIUIMK —[IACHIaT HWMKaHIApbIHAAH —HWETAPUHCS
¢dalifananmMacblHa MaHe oJiMaria Ospalsp, WM A8 HaTariapblH UIUISHWIMACHHHUH
TEXHUKU-UTTUCAIN SIOCtIPUCHIIIPUHIH SICACTBI AAPACSIS MUCIAIIMSICHHS CSI050 Oyp.
Toklif olunan yeni elmi-texniki todbirin tatbigindon gozlonilon igtisadi samare-
nin hesablanmasi 2002-ci ildo “Danizneftgazlayiha” institutunun isladiyi “Donizda
neftgixarma investisiya layihalarinin vo informasiyanin asaslandirilmasina dair metodik
gostaricilori”na asason asagidaki diisturla hesablanir:
DXM =[AMH -(SQ - MD) - ACX - 1Q -CVO] - a,
Burada: DXM — tadbirin tosir dovriindoki diskontlandirilmis xalis monfoot, man;
AMH — tadbirdan sonra mohsul hasilatinin vo ya buraxiliginin hacminin
artmasi, man;
SQ — mohsulun 6l¢ii vahidinin satis qiymati;
ACX — todbirin tatbigindan sonra comi xarclora edilmis ganast vo ya is-
raf, man;
IQ — tolob olunan investisiya qoyulusu (miigavilo gaymati do daxil ol-
magla), man;
CVO — moanfaot vergisi va ya yeralti sorvotdon istifadoys goro ddome-
larin comi, man;
a — diskont vurugudur, vahidin hissosi; o = 0.892.
Tadbirin kegirilmasi alagadar gozlonilon igtisadi somoranin hesablanmasina dair
molumatlar cadval 9.1.-ds verilmisdir.
Cadval 9.1.
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. Tadbirdan
Sira Gostaricilorin ad1 Olg_u_
sayl vahidi avval sonra
1. | Tadbir aparilan quyularin say1 quyu 48 48
2. | Quyularin orta neft hasilatt t/giin 42.8 53.5
3. | Birildo alava neft hasilati, AMH t - 48-10.7-340 = 174624
4 t?uzg? bir asashi tamirin giymo- man 9337.00 933700
5 1 ton neftin 2007-ci ildo maya man 244,91 244 91
dayari, MD
6. Respublika bﬁdcgsinda 1 barel dollar 60 60
neftin satig qiymoti
7. | 1ton neftds barellorin migdari miqgdar 6.3 6.3
8. | Dollarin kursu man 0.82 0.82
9. | I ton neftin satig qgiymati, SQ man 60-6.3-0.82 = 309.96 60-6.3-0.82=309.96
10. | Miiqavilenin giymati (illik), IQ man — 57500
11. | Monfoot vergisi, CVO man Tolob olunmayir
12 Tadbirin totbigindoa gézlanilan ig- man DXM =[(309.96 — 244.91)-174624 — 57500 —
" | tisadi somora, DXM —48-2337]-0.892 = 11189615.00

Coadval 9.1-doki malumatlar osasinda asagidakilari geyd etmok miimkiindiir:

1. Yuxarida gostorilon sortlor daxilindo NOASS tocrid materialindan istifado
etmoklo “Giinasli” yatagindaki sulagmus qazlift quyusunda lay sularinin tocrid
olunmasindan il arzinds 11.2 min. AZN iqtisadi somars gotiirmok olar.

2. Nozoro alinsa ki, “Gilinogli” yataginda fazliyyst gostoron sulagmis hasilat
quyularinin sayl hesabatda nozords tutulandan daha c¢oxdur vo todbirdon sonraki
istismar dovriindo quyularin neft iizro hasilat arttmi 25 %-don xeyli dorocods cox
olacaqdir. Bu zaman gozlanilon igtisadi Somoronin timumi miqdari da cadvaldokindan
dofalorls artiq olacaqdir.

Qeyd etmok lazimdir ki, gozlonilon igtisadi somoranin hesablanmasinda yalniz
neft hasilatinin artimi amili nazora alinmigdir. ©gor hesablamada yuxarida gostarilon
biitlin amillor nozoro alinarsa, onda gozlonilon timumi iqtisadi somaronin no godor
boyiik rogamlarls ifads olunmasini tasavviir etmoak olar.

Belaliklo, yuxarida gostirilonlorin yekunu olaraq, bele bir imumi ganasts golmak
miimkiindiir:

Neft asash aktivlasdirilmis sement suspenziyalar1 va onlarmn tatbiq texnolo-

giyalarindan hasilat quymarinda lay sularm tacrid etmoklo ¢ox boyiik miqdarda
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iqtisadi samoars gotiirmok miimkiindiir, bununla da yataqlarin islanmasinin
texniki-iqtisadi gostiricilorinin yiiksaldilmasi sahasinda genis perspektivlor acihr.
Odur ki, karbohidrogen yataqlarmin islonmasi prosesinds bu imkandan genis
miqgyasda istifada olunmasi tovsiyya olunur.

ODOBIYYAT

1. AOnymraee M.A. u gp. I'ungpaBmuueckuid paspbiB Iiacta. baky,
«AznepTu3gar», 1956.

2. «Abseron yarimadasinin osas neft yataqlarinda neftlo birlikdo hasil
edilon sularda qiymotli mikrokomponentlorin, duzlarin &6yronilmasi va
onlardan somorali istifado olunmasi mogsadilo tovsiyalor hazirlanmasi» adh
(2003. 1.60. 2004 V sayli miiqabils iizra) elmi-tadqiqat isi haqqinda hesabat.
Baki, 2004. AZNQSDETLI-nin fondu, Dévlot gqeydiyyat Ne-si 0104 Az 00017.
(Mialliflor: F.M.Haciyev vo b.).

3. Amu-3ane A.A., Axmenos I''A., Amues A.K., 3eiinanoB M.M. I'eosmorus
He(TAHBIX M Ta30BBIX MECTOPOXICHHH AszepOaimxkana». M., U3a.: «Hayka», 1966,
392c.

4. AmupoB A.Jl. u np. KanuranbHbiil peMOHT HE(TSHBIX U TA30BBIX CKBXKUH. M.,
«Henpa», 1975.

5. AnapeeB O.@., I'pon M.U., Temun JI.C., AxoByk JI.U. OneiT pa3zpaboTku
MecTopoxieHus Measexne. M., BHUMOraznpowm, 1980.

6. AxyanoB A.P., MextueB VY.III., Paunnckmit M.3. CnpaBoYHHK TIO BOJaM
He(TerazoBbIX M TA30KOHJCHCATHBIX MECTOpPOXAeHUM A3zepOaitmkana. baky, Uzm.:
«Maapud», 1976, 327 c.

7. AxynnoB A.P. OcHOBHbIC BOMNPOCHl THAPOJUHAMHUYECKHX HCCIICIOBAHUIN
He(TEera30KOHIEHCATHBIX MECTOPOXKIACHUN A3epOaipkaHa B MPoIlecce X pa3padOTKu
u 3aBogHeHus. Pedepar qokropckoit quccepramuu. M., 1965.

8. Azorbaycan Respublikasinin P990016 sayli patenti. BPT E21B33/138, 19909.
(Miolliflar: F.O. Hiiseynov, ©.B. Siileymanov, N.B. Nuriyev va b.).



239

9. «Azorbaycan Respublikasinin quruda yerloson neft vo qaz
yataqlarinin hidrogeokimyovi materiallar toplusu» elmi-todqigat isi iizro
hesabat. II kitab, 177 s., I1I kitab, 298 s., Baki, 1997.

10. A.C. CCCP Nel1321805, MKII E21B43/32, 1987. (ABtopsr: Ctporuii A.4.,
AnekceeBa M.E., CtpuxoB B.A. u np.).

11. A.C. CCCP Nel689589A1. Cnioco0 kperuieHus: npru3abOWHON 30HBI IIacTa
(ABtopsi: O.X. I'yceiinoB, M.K. barupos, III.I1. Ka3simoB u ap.), 1995.

12. A.C. CCCP Nel758214A1. Tamnonaxusiit pactBop (ABTOphL: JI.C. Menuk-
Acnanos, .YO. D¢denaues, 111.I1. Ka3zpimoB), 1992.

13. A. C. CCCP Nel1714100 A1, k1 E21B43/32, 1992 (Astopnl: A.M. Xacaes,
E.M. Anues, N.YO. Ddennues, I11.I1. Ka3umos).

14. A.C.CCCP Ne1432198, MKI K21 B37/00, 1986.

15. A.C. CCCP Ne138907, k. E 21 B39/13, 1961.

16. A.C. CCCP Ne962995, xn. E21 B43/32, 1982

17. bacapurun HO.M., bynnukoB B.®., bynmatoB A.M. Teopus u mnpakTtuka
OPEIyNpeXICHUs OCIOKHEHUH M PEMOHTAa CKBaXHUH IPU HUX CTPOUTEIBCTBE U
skcrryatauuu. M., Henpa, 2002. Towm 4, 335 ctp.

18. bapanos F0.B., ManmukoB M.A. u np. O HEKOTOPBIX acCMEKTaX MOBHIIICHHUS
3 PEKTUBHOCTH BOJOU3OIAIIUOHHBIX paboT. «HX», 2000, Ne 11, ctp. 34-35.

19. bapanos 10.B. u ap. [IpumeHnenne TEXHOJIOTUN HA OCHOBE JPEBHUCHON MYKH
JUUISL TIOBBIMICHHS HE(DTEOTAAYM U M30JISIIUKA TTPUTOKA BOAbL. «HX», 1998, Ne 7, c1p. 24-
228.

20. bnaxesuu B.A. u ap. CoctaB s U30JISIITUOHHBIX PabOT B CKBAXUHE Ha
OCHOBE BOJHOI'O pacTBOpa TEXHUYECKOW CHHIOCYJb(aHATOB M OTBeauTess. MoOcCkBa,
xKypHai «OTKpbITHE U N300peTenue» Ne 7, 1991.

21. boiixo B.C., I'puboesckuii P.B., [lerpunck B.A. TexHosorus orpaHu4eHus
OPUTOKAa BOJBI, MyTEM CO3JaHUs YIUIOTHEHHOW AMCIIEPCHOW NPOOKM B CKBa)KUHE.
Kypuan «Hedrerazopas npomsinuieHHOCTE» Ne5, 2000 (Mocksa).

22. bonmapenko C.C., Kynukos. [logzemMHubie 1 IpOMBINUIEHHBIE BOb. MOCKBa,

«Henpa», 1984.



240

23. bymaroB A.W., Mapuammnonckuii H.A. PerynmupoBaHue TEXHOIOTHMYECKUX
MOKa3aTeserd TaMIIOHAXXHBIX pacTBOpoB. — M., Henpa, 1988.

24. Yapuwii M.A. CoBMecTHbII NPUTOK HEPTH U TOJOIIBEHHON BOJABI K
HecoBepieHHo ckBakuHe. «3Bectuss AH CCCPy». OTH, 1955, Ne 2, C. 27-40.

25. Edpemouxknn H.B. Ilojcuer sKcmuTyaTallUOHHBIX 3amacoB ITOMYTHBIX BOJT
He(TAHBIX MeCTOpOXIeHUU. Pa3Beka u oxpana Heap. 1986. Ne 6, c. 42-45.

26. “Giinasli” yatagindaki quyularin potensial hasilat imkanlarindan somorali
istifado magsadilo yeni istismar texnologiyalarinin islanilmasi, sinagdan kegirilmasi vo
totbiqi” movzulu, 2245 sayli elmi-todqiqat isinin hesabati (Miuolliflor: F.O. Hiiseynov,
B.H. ©hmodov, F.S. Blaskorova va b.). “Danizneftgazlayihs” DETLI-nin fondu, 2006.
Inv Ne 2542.

27. “Hasilat quyularinda laymn dorinliklorino niifuz etmoklo sularin selektiv
tocridini tomin edon, yerli xammal osasinda aktivlesdirilmis sement suspenziyasi
torkibinin yaradilmasi vo totbiqi texnologiyasinin iglonilmasi” moévzusu, 2007.H.2622
2008 sayli elmi-todqiqat isinin hesabati. (Miolliflor: F.Hiiseynov, F.Olaskarova,
T.Mommodova va b.). “Elmi-tadgiqatlar” Institutunun fondu, 2008. InvNe

28. Hiiseynov F.O. Qazlift iisulunun somorali istismar texnologiyalari. Baki,
“Miitorcim’, 2004.

29. Hiiseynov F.O. vo b. Qazlift quyularinin potensial hasilat imkanlarindan tam
istifado etmoklo onlarin istismar rejiminin tayin edilmasi. Baki , “Elm” , 1999. Soh.
159+164.

30. Hiiseynov. F.O. Qaz-kondensat quyularmin giindolik hasilatina istismar
texnologiyalarinin tosiri. ANT jurnali, Ne 10, 2008 , soh. 17+21.

31. Hiiseynov F.O., Siileymanov ©.B., Nuriyev N.B., vo b. “Neft vo qaz
quyularinin lift borularinda duz ¢6kmolorinin qgarsisinin  alinmasi1”, Azarbaycan
Respublikasinin P990017 sayli patenti, 1999-cu il.

32. Hiiseynov F.O. Quyularin istismar texnologiyas1 va hasilati. Baki, “Elm”,
2000, 165s.

33. XacaeB A.M. M3omsanus Bos B OKCIUTyaTallMOHHBIX CKBakuHax. M., «Henpay,

1965, 112 c.



241

34. UbparumoB I'.3. u ap. OmneIT orpaHuveHus 3aKkadykd U oTOOpa BOABI Ha
NO3JHEN cTaauu pazpadoTku mectopoxaenuid. M., BHUMOSHI', 1990.

35. Ubparumos I'.3. u ap. Xumuueckue peareHTsl B o0bue Hedtu, M., Henpa,
1986.

36. MBanoB H.®. K Bompocy 3kcutyaTallui IJIaCTOB € TOJIOIIBEHHOM BOOM.
«M3Bectuss KOAH CCCP», cepus (uzmKo-MaTeMaTHYECKUX U TEXHUYECKUX HAYK»,
1955, Ne 8, ¢. 137-150.

37. UoBueB P.U. u np. CoBpeMeHHOE COCTOSIHUE KOMILIEKCHOTO MCIIOJIb30BaHMUS
MOI3EMHBIX BOJ] MECTOPOKIECHUIN TOJIE3HBIX UCKOMAeMbIX. [Ipo0iaemMbl THAPOTCOXUMUT
¥ TIPOMBITIUICHHBIE paccoibl. MuHck, Hayka n Texauka, 1983, c. 86-95.

38. Isgondorov M.O. Neft-modon geologiyasi. Baki, “Azorneftnosr”, 1954,
458soh.

39. KapueB A.A. T'maporeonorust HedTsAHbIX MecTopoxkiaeHui. M., «Hempay,
1972.

40. KoMIuIeKCHOE MCTIOIb30BaHIE MUHEPATBHO-CHIPhEBBIX PECYPCOB B HEDTIHOMN
MPOMBIIIUICHHOCTH B HEJSAX TOBBIIICHUS 3KOHOMHYECKOW 3(PPEKTUBHOCTU OCBOCHUS
MECTOPOXKICHUH YriIeBOOPOIHOTO Chiphs. KosmekTuBHast MoHOTpadus 1o pelaxkiuen
KaHauaaTta s3koHomuueckux Hayk A.3.Ky3pmuna. M.: Henpa, 1985, 420 c.

41. Koran b.M., HazpanoBa B.A. [IpombliisieHHOE MCIIOJIB30BAaHUE MPUPOIHBIX
MUHEPATN30BaHHBIX BOJ 3a pyoexkom. Tp. UMI'PD, 1974. Bem. 10, c. 4-102.

42. Kszumos IILIT. K npumenenuto MmaraeTutoB B HedTenoObue. TemaTudeckuit
COOpHUK HayYHBIX TPYAOB. «Y COBEPIICHCTBOBAHUE TEXHUKHU U TEXHOJOTHH pa3pabOTKH
MECTOPOXKIACHHUH MOJIE3HBIX HCKOTaeMbIX». baky, 1991, ctp. 62-65.

43. Tamxues @M. Tmaporeonormdyeckue ycioBus (HOpMUpOBaHHS W
pa3menenust MmectopoxaeHnii Hedtu u raza B IOxuHo-Kacnuiickoil meraBnaaute. M.:
Henpa, 1998, 386 c.

44. T'yceliHOB ®.A. , KsazsimoB IIII. TexHoloruueckue MPOLECCHI
HedTOra30100614M ¥ MPOU3BOAUTEILHOCTh CKBaKHUH. baky « MTHW» THKAP, 2009 , 417

C.



242

45. JIspos b.C. I'eneobpasyromuii cOCTaB Il H3OJISAIIMOHHBIX Pa0OT B CKBAKUHE.
P.2K. «["opuoe neno» Ne§, 2000 (Mockga).

46. MarBeeB [[.®. u np. IlpumMeHeHHne TuapaBIdYeCcKOro pa3phbiBa IlacTa Ha
mectopoxkaeHusix CraBpomonbekoro kpas. O030p wundopm. Cep. PazpabGotrka u
AKCILTyaTalMs Ta30BbIX U Fa30KOHICHCATHBIX MecTopokaeHui. M., BHUIMD I"aznpow,
1975.

47. Mapunun H.C., Speiues I''M., MuxaitnoB C.A. u ap. Meroasl OOpbOBI C
otnoxkenuem coneit. O63opHas unpopmarnus. Cepus «HedrenpomeicioBoe neno», M.,
1980.

48. Mextue II.®. Bompocsl mnpoucxoxaeHus HepTn U GOPMUPOBAHUS
He(TAHBIX 3anexeit Azepbaitkana. M3-so AH A3CCP, baky, 1956.

49. Mextues UI.O. O ruaApOXMMHUYECKON 30HAIBHOCTHA IUIACTOBBIX BOJI
HedTerazoHocHslx obnacreit HOxHo-Kacnmiickoil nempeccun. «YueHble 3amUCKN»
ATY, Nel, 1967.

50. Mextues I1.®., Axynnos A.P., Bopommnos E.A. BnusiHue ncKycCTBEHHOTO
3aBOJIHEHUA Ha TUAPOXUMHIO HedTsaHOrO acTa. baky, 1U3-Bo «Maapud», 1969.

51. Mextues L.®. ®opmupoBanue coseBoro cocrasa Boa 11K cButel. Xypnan
«T"eonorust HegTu» Neb, 1957.

52. Mupunnk M.®. HedrenpomsicnoBas reonorus. M., 'octontexusnar, 1946.

53. HoBoe Bsokymiee s TAMIOHUPOBAHUS CKBaXWH JOKIanoB IV
pecnyOIuKaHCKOW KOH(MEpeHIMd Mo (PU3UKO-XUMHUH, TEXHOJIOTHH TOJYYCHHUS U
MPUMEHEHUSI JTUCIEPCHBIX CHUCTEM, IPOMBIBOYHBIX KHUIAKOCTEH U TaMIOHAXHBIX
pactBopoB. — Kues, Ctpoutusaar, 1977.

54. Tlarent P® 2302444. Tamnonaxueiii coctaB (ABTopsl: M.P.Paxmarynum,
A.B.IIueanog, FO.B.JIykesaHoB 1 ap.), 2005.

55. ITarent CLIIA Ne4031958, k1. 166-270, 1977.

56. Patent Ne P990015, 1998. Azorbaycan Respublikasi. Darin neft vo gaz
quyularmin moanimsanilmasi tisulu ( Miislliflor: Hiiseynov F.O. , Siileymanov O.B. ,

Nuriyev N.B. va b.).



243

57. Patent Ne P970002, 1997 Azorbaycan Respublikasi. Sulagsmig laylarin tocrid
olunma tisulu (Miolliflor: Bagirov M.K., Kazimov $.P., Sirinov S.H. vo b.).

58. Patent Ne 120070086 , 2007. Azorbaycan Respublikasi. Neft quyularmin
sulasmasonan qarsisinin alinmasi iisulu ( Miialliflor: Mehdiyev U.S. , ©fandiyev 1.U. ,
Kazimov S.P. va b.).

59. Patent NeJ20000197, 2000. Azarbaycan Respublikasi. Layin quyudibi zonasi-
nin barkidilmasi {igiin tamponaj mohlulu (Miislliflor: Xasayev A.M., Bagirov M.K.,
Kazimov S.P. va b.).

60. Patent NoJ20080089, 2008. Azarbaycan Respublikasi. Lay sularinin axininin
tocrid edilma tisulu (Mioalliflor: ©liyev Y.M., Kazimov S.P, Rohimov C.O. va b.).

61. Patent Ne 120080089, Azarbaycan Respublikasi, 2008 (Miialliflor:

Oliyev E.M., Kazimov $.P., Rohimov C.O. va b.).

62. Ilatent Poccum No2157880. CoctaB i H3OJALMH BOJOIPHUTOKOB B
ckBaxkune. (ABtopel: EBcreeB C.B., KarenpuukoB B.A.). P.K. «['opHoe nemno», Ne29,
2000 (Mocksa).

63. Tlatent Poccum Ne2133337. T'eneoOpasymiuii cocTtaB JJisi  H3OJISILIUU
BOJONPUTOKOB B ckBaxkuHe (ABTopbl: KOxxanunoB II.M u ap.). P.JK. «I"opHoe nemo»
No20, 1999 (Mockaa).

64. Ilatrmer Poccum No2184836. Cnoco® CENeKTUBHOTO OTpPaHUYCHHUS
BOJONPUTOKOB B IKCIUTyaTaluoOHHbIX ckBaknHaX. P.OK. «I'oproe nemo» Ne5, 2002.

65. Tlatent Poccum No2196877. CocraB sl W30JSIMU TUTACTOBBIX BOJ B
HEe(PTAHBIX U Ta30BbIX CKBXKMHaxX. (ABTOophl: Kiemenko M.M., Aradapos A.K.). P. K.
«I"opnoe aeno» Ne§, 2003 (Mockga).

66. ITatent Poccun No2186039. Crioco6 u3momsiuu BOJOPUTOKOB B HEDTSIHOU
ckBaxkue (ABtopsl: FOHucoB . M., Kacumos P.C). P. K. «I'opnoe neno» Nel8, 2002
(Mockaa).

67. Ilatent Poccum Ne2213214. CocTaB i1t M30JISIIMN TUIACTOBBIX BOJ (ABTOPBI:
[Tasun A.M., TkaueB A.E., Ilactryxoa H.H.). P.K. «lopnoe nemo» Ne9, 2003
(Mockaa).



244

68. I1aTtent Poccum Ne2199647. CocTaB 1Jis1 M30JIAIMHA MPUTOKA TIIACTOBBIX BOJ B
HepTaHBIX ckBaxknHax. (ABTopsl: lllypoB M.b., Mazaes B.B., A6yropos C.B.). P.)K.
«I"opuoe aeno» Ne9, 2003 (Mockga).

69. Ilarent Benuxobputanum Ne9726335. TDenupyromas KOMIO3UIUS K
KHJIKOCTAM JUIst peMOHTa ckBaxkuH. (ABTopbl: Jones T.G.J., Tustin G.J.). P.XK. «I["opHoe
neno» Ne5, 2000 (Mocksa).

70. TlomybapunoBa-Koumna II.5I. Teopust nBWKeHHS TPYHTOBBIX BoA. M.
I'ocTexTeopernsaar, 1952, 674 c.

71. PabunoBuu H.P. MHXeHepHble 3a7aull MEXaHWKH CIUIOIIHOM Cpelbl B
oypenun. M., Henpa, 1989.

72. Salavatov T.S. , ©liyev Y.M. , Kazimov S.P. vo b. Quyularda su axinin tacrid
edilmosi tisullarinin somaraliliyina dair. ANT jurnali, Ne 6, 2010, sah ...?

73. Cacuites I.T'., Mammsnos K.I'., Cuneiimanosa 11I.A. T'yityni0u 30HaHbI
OSPKUTMSIK IUIH HEPTIU KAMSIK-CEMEHT TIPKUOIM TammoHax Marepuanbl. AHT
jurnali , 2006, Ne 2, ¢. 22-24.

74. Caduiies 1.T., Mammsnos K.I'., Illupunos .M. HepTiu KAnsak-ceMeHT

TAPKUOJIN TaMIIOHAX MaTepuanblHbiH TATOWTH marreiaaa. AHT jurnali , 2007, Ne
7, csamr. 34-36.

75. CxopomueBckuit B.I'., Ilypeirun M.H. um np. Pemenue mnpoOGiemsl
OTPaHUYEHUS BOJOMPHUTOKOB B CKBOXMHAX C TOJOIIBEHHBIM 3aJleTaHUEM BOJIBI.
«Hedtaaoe xo3siicTBo», Ne 3, 2008, c. 82-85.

76. Smith F.W. The Behavior of partially hydrolyzed polyacrylamide in porous
media . Journal of Petroleum Technology. 1970, 11. V. 22- Ne 2 Pp. 148+156.

77. CipaBOYHUK MO KAMUTAIBHOMY PEMOHTY HE(DTSHBIX U Ta30BbIX CKBXUH. M.,
«Henpa», 1973.

78. CnpaBouHoe pykoBOJCTBO. [[0ObI4a, MOArOTOBKA U TPAHCIOPT HPUPOJAHOTO
rasza u konjaeHcara. M., «Heapa», 1984, Tom 1.

79. CyneitmanoB A.b. m np. TexHHWKa W TEXHOJIOTHUS KaMUTAIHHOTO PEMOHTA

ckBaxuH. M., «Hempay, 1987.



245

80. Cynranos b.1. O6 nu3sMeHeHNN XUMHYECKOTO COCTaBa BOJI MO BO3JICHCTBUEM
rasza u Heptu. Azepuenip, 1936.

81. Cypryue M.JI. O palMoHANBHBIX YCIOBHUSAX JKCIUTyaTallMd OOBOTHEHHBIX
ckBakuH. Tpynsl ['unpoBoctokuedTh, 1965, BoIN. X, C. 221-230.

82. Ymet0aiter B.I'. , Myp3nskoB B.®. , Bonouko H.C. KanurtanbHblii peMOHT
ckBaxuH. M3onsmonnsie pobotsl. Yda , PUL[ AHK «bammuedt» , 2000 , 424 c.

83. BaxuroB T.M., Kamanernunosa P.M., Emaneraunosa A.Jl. u ap. PazpaboTka
U BHEJPEHHE HOBBIX TAMIIOHAXXHBIX COCTABOB W TEXHOJIOTUH PEMOHTHBIX pabOT Ha
mecropoxaeHussx OAO AHK «bamuedts», «HX», Ned, 2008. cTp. 61-63.

84. Te3ucel nokimanoB X Haydno-mpaktudeckoi koHdpepenmun. Amradan 1990
(FO.H. Koznos, M.X. Xomxkanus3oB. M3mMeHeHHWE MHUHEpaIU3allid MUHEPAIbHBIX
TUTACTOBBIX BOJ U TA30HACHIIICHHOCTH IO TUIOIIA I TPOTHO3 00BOAHEHUs JlIOHME3CKOT0o
MECTOPOKICHHUS.

85. IOmamunoB A.1O. M3onsuus mmactoBeix Boa. M., «Henapay», 1976, 111 ctp.



246

Nosriyyat redaktoru:
Texniki redaktor:
Kompiiter tortibati: Hidayot Olizads

Operatorlar:

Fazil Osraf oglu Hiiseynov
Stikiirali Pasa oglu Kazimov
Karbohodrogen yataqlarinin lay sular1 va islanmonin texniki-igtisadi gostaricilari

(Monografiya)
Capaimzalanib: ............................ Hocmi- ...l
Tira): oo NUSX0 - ceivieiannnn,

ARDNS — nin «NQLETI»> motboasinda ¢ap olunub.
Tel: oo



247



