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BanepHH HHCTRKOB, Hmcojiaii BHL1IHEBCKHH, Huían-a MAJIblJEB 
CaHKT-IIeTepGyprcKHH locyuapcTBCHHhiH ropiib iii HHCTHTyT (TexHuuecKHH yHHBepcHTex)

n O B b llU E H H E  KAHECTBA O TBO PA KEPHOBBIX n P O B  IlPH  
E YPEH H H  CKBA2KHH HA n P H P O ^ H b lE  TA3 0 BBIE TH^PATBI

Pe3K)Me. OcBoeHHe rasornapaiHbix pecypcoB xpe6yex paspaóoTKM hobhx, ropasao 
oojiee 3(j)(l)eKTHBiib[x u 6e3onacHbix xexHOJiorHH hx riOMCKa, pa3BeaxH u noobiuu. Oahoh H3 
BamreHiiiHx 3a,xali coBepmeHCXBOBamw MexoAOB noncKa h paiBeaKH npHpoAHtix 
rar30rn,ripaTHb[x 3ane>KeH mnaeTCH coBepuieHCTBOBaHHe a pa3pa6oTKa hobbix chocooob h 
TexHHnecKHX cpeziCTB OTGopa HeHapyuieHHMX KepnoBbix npo6 H3 l aaorH^paTHbix tojiiii.

IMPROVEMENT QUALITY OF CORING AT NATURAL GAS HYDRATES 
WELL DRILLING

Summary. Gas hydrates - the firm crystal connections formed water (liquid water, an ice, 
water vapor) and low-molecular waterproof natural gases such as carbohydrates (mainly 
methane), CO2, Nj and others, whose crystal structure effectively compresses gas: each cubic 
meter of hydrate can yield over 160 m3 of methane. The current estimates show that the 
amount of energy in these gas hydrates is twice total fossil fuel reserves, indicating a huge 
source of energy, which can be exploited in the right economical conditions. The further 
perfection of prospecting methods in the field of studying gas hydrate containing sediments in 
round extent depends on improvement of methods of sampling native-state core from these 
sediment keeping not only original composition, but structural - textural features of their 
construction. A pressure and temperature core sampler comprises a tool for recovering cores 
specifically enabling the evaluation of methane hydrate resources. Because methane hydrate 
tends to decompose under conditions of pressure decrease and/or temperature increase as the 
samples are retrieved to the surface, a coring tool in accordance with the present invention 
provides a self-contained system for retrieving core samples at or near in situ conditional. The 
coring tool is preferably a wire line retrievable device that provides for nearly continuous 
coring during the drilling operation. In present time for sampling native-state core in natural
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gas hydrates deposits we are development the sampling device using the effect conservation 
gas hydrates at negative temperature conditions.

Fa30Bbie rHflpaTbi hbhjuotc» nepcneKTHBHbiM erne HeocnoeiiHbiM hctohhhkom 

npupoflHoro ra3a Ha 3eMjie. Ohh npeacTaBjisiOT coQoh CKonneHHH ra3a b ocooom, CBJBaHHOM 

Ha MOJieKyjiapHOM ypoBHe c boaoh coctohhhh. 3 to KpucTanaHHecKHe TBepabie coeaHHeHHa 

Tuna M-nHiO, b kotopmx ra3 c MoneKynapHOH Maccoii M yaepHCHBaeTC» BHyTpu n MOJieicyji 

boa hi c noMonjbio BaH-flep-BaajibcoBCKHx CBH3eii. B KauecTBe rHapaTOoSpaioBaxenii Moryr 

SbiTb ra3bi hjih ra30Bbie coeAHHeHHH c oTHOCHTenbHO neooabWHM MOJieKynapHbiM BecoM 

TaKHe, KaK yrneBOAopoAbi Ci -  C4, C 0 2, N2 h npyrwe. B npiipoAHbix ycjiOBnax 

npH6jiH3HTeJibHO 90 % Bcex rasoxHapaxoB iipeacTaBaeHbi rHapaTaMH MeTaHa (Tadn.l) [3].

T a o n m j a  1

T H n o B o i i  c o c T a B  n p n p o a H o r o  r a io iM A p a x a

KoMnoHeHT
CoaepvKaiiHe, % 

( m o j i .)
KoMnoHeHT

Coaep>KaHne, % 

( m o b .)

CH4 87,2 C5H,5 0,3

c 2h 6 7,6 n 2 0,4

c 3h 8 3,1 0 0 0,1

C4 H 10 0,8

U3 0 -  C4 H10 0,5

3 th  coeflHHeHHH oopaiyKixca n p n  hh3khx TeMnepaTypax h bmcokhx AaBJieHHHX h b 

3thx ycnoBHax coxpamnoT arperaTHoe cocTOUHHe xBepaoro KpncxajuiHHecKoro BeuiecTBa, 

HanoMHHaiomero pbixjibift jiea hah cnpeccoBaHHbiH cHer. Ohh Macro HMeioT xapaKTepHbifi 

3anax npnpoAHoro ra3a, h Moryr ropeTb. IlpH H3MeHeHHH TepMoSapmrecKHx ycnoBHH 

rHApaxbi nerico pacnaaaioTca Ha ra3 h Boay. OrpoMHbie pecypcw raaornapaTOB, 

cocraBaaioiiiHe 6oaee 50 % Bcero opraHHuecKoro yraepoaa, MoryT cocTaBHTb peajibHyio 

KOHKypeHUHio rpaaHUHOHHbiM Mecxopo'/KaeHHaM yxaeBoaopoaoB.

K oaH M ecT B o  M O Jiex y a  yaepacH B aeM O H  B o ab i K o a e S a e x c a  o t  6  a o  17. B 3 3 b h c h m o c th  o t  

T e p M o S a p H u ec K H x  y c ao B H H  1 o 6 b e M  B o ab i C B a ib iB a ex  70-210 o G x c m o b  r a 3 a .  143 o a H o r o  

K y 6 o M e T p a  n p H p o a H o r o  r n a p a i a  M eT aH a MO>KeT B b ia e a H T b c a  b HopMaabHbix aT M o c if je p u b ix  

y c a o B H a x  n o p a a K a  160 m 3 M eT aH a r a 3 a  h  0.87 m 3 B o ab i.
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P ecypcti npupoaiibix ra30Btix ruapaTOB noapaaaeajnoTCH no h x  reorpacftnuecKOMy 

noao/KCHHro Ha KOHTHHeHTaabHbie h  m o p c k h c , a  no reHe3ncy ra3a b raztpaTax -  Ha 

KaTareHHbie h  xeMoreHHbie. K ax  ycTaHOBJieHO MHoroHHCJieHHbiMH oypoB bivm  h  

ceHCMopa3Beao>iHbiMH paooTarvtn b pasaHMHbrx nacTsx MHpa, ra30Bbie ruapaTbi o6pa3yioT 

CKoruieHHM iojibKO b ocaaoHHbix Toamax, pacnoaaraionjH xca b panoHax pacnpocTpaHeHHH 

MHoroaeTHeMep3abix riopoa, b ApKTHnecKHx oacceiiHax h  Ha o x c u h c x o m  ane. npnneM  

ripnpoaHbie rnapaTbi MoryT Haxoanxbca x ax  b  nopoaax c  xopouiHMH (jtnabTpannonno- 

eMKOCTHblMH CBOHCTB3MH (neCKH, neCHaHHKH, TpeiHHHOBaTbie H nOpHCTbie Kap60HaTHbie H 

apyrw e nopoabi), Tax h  b  caa6onpoHHnaeMbix oTaoaceHnax (raHHbi, Haw, aneBpoaHTbi, 

aprnaaHTbi) [1],

Phc. 1. flnarpaMMa, xapaKTepHiyioinaa coctohhhc npnpoaHhix rarornaparOB npn H3MeHeHHH 
repMoQapnaecKHx ycaoBHH 

Fig. 1. P-T diagram  natural gas hydrate conditional

3oHa arperaTHofi y cto h m h b o c th  npnpoanbix ra30Bbix rnapaTOB MotxeT SbiTb 

caa6nabHOH h MeTacTaoHabHoit. CraSHabHaa 30Ha ycTOHHHBocTH ra30Bbix rHaparoB 3 C r 

Haxo/tHTCH b OTHOCHaeabHO y3K0M flH ana30H e HiMeaieHHa T eM nepaT ypbi h flaBjieHHfl, 3a 

ripeaejia.M H KOToporo H aH H H aerca nepecTpoHica xpitCTaanHHecxoH cTpyKTypbi rtiapaTO B  h
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CBH3äHHafl C 3THM HX flHCCOIIHaUHH. 3 ja  3 0 Ha XapaK TepH3yeTC a BbICOKHMH AaBJieHHSIMH HJIH 

HH3KHMH T eM nepaT ypaM H , n p n  K O T optix r u a p a i  M oaceT He to j ib k o  o ö p a a o B b iB a T b ca , h o  h  

cyL ueciB O B aT b. M eT a c T a ô h . ib i m a 3 0 Ha ycTOHHHBOCTH o o e c n e a n B a e r  j ih iu b  cym ecT B O B aH H e  

n p H p o a H b ix  raaorH apaT O B  b ecT ecT B eH H bix ycjiO B H ax h  x a p a K T e p r o y e T c a  oTpHuaTejibHbiM H  

T eM nepaT ypaM H , n p n  KOTopbix n p oaB JiaeT ca  3<łx})eKT caM O K O H cepsanH H  rnapaT O B , 

n p ea y n p ev K a a to u iH H  h x  n H c c o u H a n m o  b ycjiO BH ax h h 3 k h x  aaBJieHHH ( p n c .  1 )  [3 ].

nocne onyônHKOBaHHH nepBbix pe3ynbTaTOB HCCJieaoBaHHH, BbinojiHeHHbix b 

nocjieflHeft TpeTH XX Beica b Harnen CTpaHe h 3a pyôeacoM no nporpaMMe ripnpo/iHbix 

THflpaTOB MeTaHa, HHTepec k  h x  pecypcaM pe3KO Bbipoc h reorpatjjHHecKH pacuiHpHjica. B 

paMKax peanH3anHH pa3JiHHHbix HannoHanbHbix h MeawyHapoAHbix nporpaMM b 

BejiHKoßpHTaHHH, ï epMaHHH, KaHaae, KnTae, Mhhhh, Pocchh, CLUA, IOvkhoh Kopen, 

XnoHHH h np. 6buio OTKpbiTO (fwHaHcnpoBaHne HccjieaoBaHHH no noncxaM, paiße.TKC h 

ocBoeHHK) MecTopoayjeHHH npnpo/iHbix l aaornapaiOB.

B Pocchh caMbiM KpynHbiM ra3orcmpaTHbiM MecTopo/KaeHneM cHHTaeTca MeccoaxcKoe 

ra30Boe MecTopo/Knen ne b 3aiiaaHOM Cnonpn, rae BnepBbie 6biJia orxpbiTa nepBaa 

npoMbiuuieHHaa raaornapaTiraa 3ajieacb. ITomhmo MeccoaxcKoro ra30KOHaeHcaTHoro 

wecTopo/Kaeima b HacToamee BpeMa b Pocchh naaHHaeTca nsyneHne rasorHapaTHMx tojiui 

Ha HOBbix KOHTHHeHTajibHbix raîOKOHaeHcarHbix MecTopoataeHHax, TaKHx Kan ÎÎMÔypKCKoe 

h EoBaHeHKOBCKoe, Ha ra30Bbix MecTopoaçgeHHax b paüoHax YnaH-IOpaxcKOH aHTHKjiHHajin 

h ajiMa30H0CH0H rpyoKH Ynaniiaa (BxyTHa), a Taioxe Ha 30Ji0T0H0CHbix poccbinax KoiibiMbi 

h ByKOTKH (pnc. 2) [6],

B HacToamee BpeMa pasBcaxa MecTopoaeaeHHH npHpoatibix ruaparoB npeacTaBaaeT 

c o ô o h  coneTaHHe a syx  o c h o b h h x  m c to a o b :  naomaaHbie reo<j)H3HHecKHe HccneaoBanna h  

reo(J)H3HHecKHe HccaeaoBaHna b CKBaacHHax (rHC). IlpHMeHeHHe 3 th x  MCToaoB He aaer 

B03M05KH0CTH onpeaeaaTb maBHyio xapaKTepncTHKy m yaaeMbix nopoa -  ncxoanyio  

BejiHHHHy h x  rHapaTOCoacp>[<aHHa, h t o  He no3BOJiaeT oanoinanHo HHTepnpeTnpoBaTb h x  

pe3yjibTaTbi.

Tax, cornacHO nojryHeHHbiM aaHHbiM reo(l)H3HHecKHX HccaeaoBaHHii h  ceiicMopasBeaKH, 

b BepxHeH nacTH npoayk th b h o to  pa3pe3a MeccoaxcKoro MecTopoacaeHHa npeanoaaraeTca 

cymecTBOBaHHe npnpoflHbix rn/ipaTOB. OaHaxo caeayer oTMeTHTb, h to  npaMbie 

HCCJieaoBaHHa rHapaTOHOCHOCTH MecTopoacaeHHa Ha ocHOBe KepnoBoro onpoôoBaHHa He 

npoBoaHJiHCb, a Te npraHaKH, no KOTopbiM S b ijih  BbiaBJieHbi rnapaibi, h o c h jih  KOCBeHHbin 

xapaxiep h aonycKaiiH pa3JiHHHyio TpaxTOBKy. t loaroMy k HacroameMy MOMemy to t  

eaHHoro MHeHHa o rnapaTOHOCHOCTH oxaejibHbix t o jiu i MeccoaxcKoro MecTopoacaefflia [6].
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P h c . 2. PafioHM KOHTHHeHTajibHbix r a io rn ;ip a i  iimx npoHBJiemffl b P occhh :
1 — BoBaHeHKOBCKoe ra'soKomeHcarHoe M - e ;  2 -  ilvtoyprcKoc raaoKOH.iencaTiioc M -e ;

3 -  MeccoaxcKoe ra30Boe M-e; 4 -  ycTbe p. OneHeK; 5 -  3airaanaa Lhcy™«; 6 -  Kojimmo- 
HnnHrHpcKaa HH3MeHHOCTb; 7 -  ceBep n-OBa LfyKOTKa 

Fig. 2. Continental gas hydrate deposits in Russia
1- Bovanenkovsk gas hydrate deposits; 2 - Yamburgsk gas hydrate deposits; 3 - Messoyahsk 
gas hydrate deposits; 4 - A mouth o f the Olenek river; 5 - The western part o f the Yakutia; 6 - 
Lowland of the Kolyma; 7 - The north region o f the Chukotka

B 3tom OTHOtueHHH HanSojiee noKa3aTejibHMM aBJiaeTca npHMep npyroro 

npettnojiaraeMoro THttpaTOHocHoro paitOHa -  ceBepHoro CKJiOHa Ajisckh (CILIA). /Ionroe 

Bpexia no pe3yjibTaTaM HHTepnpeTaitHH reo(j)H3HHecKHX MaTepnanoB h opeHKe ra30H0CH0CTH 

oobiHHbiMH MerojaMH CMHTajrocb, h to  /taHHbiH paitOH HMeeT 3HaHHTejtbHbie 3anacbi ra3a b 

rnttpaTHOM cocToaHHH. C itejibto ¿lerajibnoro nsyueHHa ycnoBHii 3aneraHHa rtptpaTOB Ha 

AjiacKe h oneHKH hx pecypcoB b KOHne 2002 r. Sbuio 0praHH30B3H0 oypenne patBexiounoii 

CKBa>KHHbi. HecMOTpa Ha pan KOCBeHHbix npH3HaKOB HajiHHtw rnapaTOB, a Taicace Ha 

OjiaronpHATHbie TepMoOapmecKHe ycjioBtw, rnnpaiOB, npe/tCTaBJiatoiuHx npoMbmuieHHbiii 

HHTepec, noKa b rio/inarbix tcepHax o6Hapy>KeHO He Sbuio. 3 t o  eme pa3 no/tTBepayjacT Te3HC 

o tom, h to  e/tHHCTBeHHbiM H3tte>KHbiM chocoGom ooHapy/Kenna Ta30TH/tpaTHbix 3ajie>KeH H 

KanecTBeHHOH oqeHice hx pecypcoB stBjiseTca pasBeaounoe oypeHHe c o rGopoM KepHa.

Ha ttaHHbiH MOMeHT c noMoutbto KepHOBoro onpoOoBaHtni nottTBep>tyteHa 

THapaTOHocHocTb jiHiHb zmyx MecTopo>KvieHHH npHpo/tHbix rtmparoB, npe/tcTaBJitnoittHx
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HaH6ojibiiinfi HHTepec c tohkh 3peHHa nx npoMbiuineHHoro ocBoemia: sto  KaHaacKoe 

MecTopo/KAeuHe M a l l i k  h anoHCKoe MecTopowaeHHe H a H K a ń  [ 7 ,  8 ] .

H a  n e p B O M  3 T a n e  O T S o p  K e p H a  H 3 r a a p a T o c o a e p / K a m H x  t o j i i u ,  K aK  3 a  p y G e w o M , T a K  u  b  

H a m e f t  C T p a H e  o c y m e c T B J ia n c a  T eM H  w e  cn ocoG aM H  h  TexHHHecKHMH c p e a c T B a M H , K O T o p b ie  

np H M eH H JiH C b  o j is i  3 t h x  u e j i e i i  n p n  n o n c K a x  h  p a i a e / m e  n e ^ r s i H b i x  h  r a 3 0 B b i x  

M e c T o p o w a e H H i i .  O flH a K O  K a n e c T B O  K e p H O B o ro  o n p o G o B a H n a  O K a 3 a j io c b  h h 3 k h m ,  T aK  KaK 

n p n  o y p e H H H  h  n o / t b e M e  K e p H a  H 3 C K B aw H H bi G o j i b i n a a  n a c T b  c o a e p w a u i H x c a  b  H eM  

rH jip a T O B  B C J ie f ld  B H e H iM e n e H H H  e c T e c T B e H H b ix  T e p M o G a p m e c K H X  y c jro B U H  p a 3 J i a r a i i a c b .

C y m e c T B y r o m H e  C H a p a a b i  f l j i a  O T 5 o p a  K a n e c T B e H H o r o  K e p H a  H 3 r n a p a i o c o a e p w a m H x  

n o p o f l ,  H a n p H M e p ,  c n a p a a ,  c o a a a H H b iH  aM e p H K a H C K o ii cjm pM O H  C h r i s t e n s e n ,  O K a 3 a n n c b  

C JIO W H bl B K O H CTpyK TH BH O M  O TH O U ieH H H  H  T pC O O B ajIH  3H aH H T ejIb H b IX  3 a T p a T  C peflC T B  H 

B p e M e H H  zijth n p O B e a e H H a  B c e x  H e o S x o a H M b i x  o n e p a m m  [ 5 ] .

flna peinemia npo6neMbi riOBbimeHHH KanecTBa KepHOBoro onpoooBauMa npn noncKax h  

pa3BeflKe MecTopoacaeHHH npnpoflHbix ra30Bbix rwaparoB Ha Kacjieape TexHoaorHH h  

TexHHKH 6ypeHHB CKBawHH C n r rH  (TY). npoBoaaTca HceaeaoBaHHa h  pa3pa6oTKH h o b b ix  

cnocoGoB h TexHH'iecKHx cpe/tcTB oTDopa HeHapymeHHbix KepHOB H3 rHapaTocoaepwamHx 

nopoa h  OTJioweHHii [ 4 ] ,

H c c j i e a y e M b i i i  h  p a 3 p a 6 a T b iB a e M b i i i  b  n a c T o a i n e e  B p e w a  c n o c o S  o T O o p a  H e H a p y m e H H b ix  

K e p H O B b ix  n p o 6  H 3 r H ; ip a T o c o z i e p > K a m n x  n o p o a  n  O T j i o w e m r i i  ri p e a y  c  m  a i p  h  b  a e r  

H C n 0 J Ib 3 0 B a H H e  3(j)(})eK T0B C aM O K O H C epB anH H  HJIH npH H y /IH T ejT b H O H  K O H C epB aU H H  

r a i o r i i a p a T H b i x  B K jn o n e H H H  b  y c n o B H a x  c o x p a H e H a a  h j i h  n o a a e p w a H H H  O T p H p a re j ib H O H  

T e M n e p a T y p b i  K e p H a . B n p o i t e c c e  B b iS y p H B a H H a  K e p H a  H 3 r n / i p a T o c o a e p w a i H H X  n o p o a  

( o T J io w e H H ń )  b  K e p H o n p n e M H O H  n a c r a  6 y p o B o r o  c n a p a a a  n o a a e p w H B a i o T c a  

T e p M O O a p m ie c K H e  n a p a M e T p b i ,  e o o T B e T C T B y io m H e  a H a n o rH H H H M  n a p a M e T p a M  m r a c T a  b  3 0 H e  

3 a 6 o a  C K B aw H H b i. JJj i h  r i p e a y r r p e w a e H H a  p a 3 J io w e H H a  r a 3 o r i m p a T H b i x  B K jn o H e H H ił b  

y c n o B H a x  p e 3 K o r o  H 3 M e H e H H a  T e p M O o a p n a e c K H X  n a p a M e T p o B  n p n  n o f l b e M e  c n a p a n a  H a  

n o B e p x H O C T b  K e p H  n p e / i B a p H i e i i b H o  o x a a w a a e a c a  a o  6 o n e e  h h 3 k h x  o r p H u a T e a b i i b i x  

T e M n e p a T y p ,  n o 3 B O j ia io m H x  c o x p a m i T b  h x  M e p 3 J io e  c o c T o a H H e  H a  n o B e p x H O C T H , n p H  

K O T o p o M  n p o a B . i a e T c a  3(t)(|)eK T  c a M O K O H c e p B a n H H  r a s o r n a p a r o B .  B y c j iO B H a x  H 3 M e H e H H a 

e c T e c T B e H H b ix  r e p M O o a p H H e c K H x  n a p a M e T p o B  a n c c o u n a u H a  m o r n a p a r o B  c o i i p o B o w a a e r c a  

n o a B J ie H H e M  n jie H K H  B o a w  H a  h x  n o B e p x H O C T H , K O T o p a a  n p n  O T p H ita T e jib H O H  T e M n e p a T y p e  

3 a M e p 3 a e T  h  n p e B p a m a e T c a  b  K o p o n K y  J ib / i a .  T a x  K aK  a H c c o i m a i o i H  r a 3 0 B b i x  r n a p a  ro B  m j i q t  c  

n o r j i o m e H H e M  T e ru iO T b i, t o  H a m m n e  a e a a n o i i  k o p k h  h  O T p i m a r e a b H a a  T e M n e p a T y p a  

T H a p a T O B  p e 3 K O  y M e H b in a io T  c K o p o c T b  h x  a n c c o i i H a u H H ,  n o 3 B o a a a  c o x p a m r r b  r a a p a T b i
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npaKTHHeCKH B HeH3MeHeHH0M C0CT03HHH n p H  H3BjieL(eHHH KepHa H3 CKRażKHHbl Ha 

noBepxHOCTH, T.e. b ycnoB H ax  aTMOC(J)epHoro aaB aeH H a h  no jio H arre jib H b re  T eM nepaT yp [3].

Etan rnapaTocoaep'/KaiHHe nopoaw h m c io t  ccTecTReHHy fo nojioacHTeabHyio 

TeMnepaTypy, t o  c ifo c o S  ocHOBbiBaeTca Ha ncnonb30BaHnn acjajjeKTa npHHyaHTeabHoii 

KOHcepBaiiHH, n  peny c m a rp  h  b a fo m  h  ii nepea H3BjieHeHHeM KepHa Ha noBepxHOCTb oxjia>KaaTb 

ero ao onpeaeaenHbtx OTpHuareabHbix TeMnepaTyp c nejibK) HcnoabiOBaHHM npH 

noHH>KeHHH aaBJieHHH Ha noBepxHOCTH Hcnojib30BaTb 3(j)cj>eKT caMOKOHcepBauHH 

iaiorHaparnbix b k jh o h c h h h . npeaBapnTeabHbie pe3yjibTaTbi nccjieflOBaHHH i io 3 b o jm fo t 

CHHTaTb, HTO JUIA HCnOJIb30BaHHa 3(j)(j)CKTa caMOKOHcepBauHH KepH C BKJHOHeHHHMH ra30BbIX 

THapaTOB c ecTecTBeHHOH orpHuaTeabHOH TeMnepaTypofi Mep3Jibix nopon nepea 

H3BaeneHHeM ero H3 CKBa>icniibi Heo6xoaHMo aonoaHHTeabHO oxaaaHTb b KepHonpHeMHHKe 

flo OTpHuaTeabHbix TeMnepaTyp nopaaica -2°C — 10°C, a npn ncnoabsoBaHHH 3(jx|)eKTa 

iipHHyaHrejibHOH KOHcepBauHH -  ao -15°C — 25°C. 3 th  ananaiOHbF TeMnepaTyp aoaacHbi 

cooTBeTCTBOBaTb KaaecTReHHOMy npoMBJteHHFO Hcnoab3yeMbix 3(jK|)eKTOB.

/lonoaHHTeabFiaM coxpaHHOCTb KepHa oSecneanBaeTca YBeanMeHHeM ero npoHHOcra h 

repMeTHHHOcra 3a cneT nac i n a  nor o h jih  noaHoro sawep saHRM Haxoaameiica b HeM nopoBoii 

Boabi. OTHocHTeabHo He6ojibiiiHe oipHLtaTeabHbie TeMnepaTypbi, HeooxoanMbie aaa 

upoMBaeHHa b innparax 3(jxj)eKTOB caMOKOHcepBauHH h b h  npHHyaHTeabHoił KoncepBanHH, 

B03M0>KH0CTb OTOOpa H TpaHCnOpTHpOBKH KepHOBbIX npo6 npH a'IMOC(|)epHOM aaBaeHHH 

npaKTHnecKH b TeneHue HecKOJibKHX nacoB cymecTBeHHo c h h m o fo t  rpyauocTH c 

TexHHHecKOH peanroanHeii npeflJiaraeMoro criocooa, noBbiuiawT KanecTBO 0T5HpaeMbrx 

oopaiuoB h  cHioKaioT 3aTpaTbi Ha npoBeaeHHe KOMnneKCHbix HccjieaoBaHHH.

npH  pa3pa6oTKe ycipoiicrB a aJia peajiH3au,HH aan n o ro  cnoco6a 3a ocHOBy ćbWH B3aTbi 

aBoiłHbie KoaonKOBbie cHapaabi co cteMHOH HeBpamapomeiica BHyrpeiifFeii KepHonpneMHOH 

TpySoii, Mcnoab3yeMbFe n aa  noayMenna KanecTBeHHoro KepHa npn Sypennn pa3BeaoHHbix 

CKBaacHH Ha TBepawe, aoinKHe u ra30o6pa3Hbie nojie3Hbie HCKonaeMbie.

Pa3pa6aTbiBaeMbifi a a  a 3 t h x  neneii T epM ornapaT ooTG opH biH  cnapaa ( p h c .3 .)  

npeacTaBaaeT coGofi a bo  ii h o  ii KoaoHKOBbiii CHapaa co cbeMHoii HeBpamaFOLHeiica 

BHyrpeHHeii TpySoS, KOTopaa aonoaiiaerca cneuHajibHOH c h c tc m o h  oxaa>KaeHHa, 

BKJiioHaiomeH b ce6a ceKprao c 6annoHOM oiaoKenHoro ra3a h  apocceanpyFOiHHM 

yCTpOHCTBOM H CeKLFHFO C OXJia>KaaiOFHeH /FCHaKOCTbFO (npOMeSKyTOHHblM XOaOaOHOCHTeaeM) 

h  c o  ciiHpajibHO-ipy6lFaTbiM Teruiooó mcff fihkom  . /taa noBbimeHHa 3(jxj)eKTHBHOCTH 

oxaaacaeH M a KepHonpweMHHK oSopyayeTca cnenHaabUbiM Koa<yxoM, b KOJibpeBOM
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npocTpaH CTBe KOTOporo 3a cn eT  ecTecTBeHHOH k o h b c k u h h  U HpKyjiHpyeT oxjia>K£aK>ma5i 

>KH£KOCTb.

PN
III

11
12
13
14
15

17

18

19
2(1

21

22

a) 6)
Phc. 3. CxeMa TepMorcwpaxocrfiopHoro CHapapa:

a -  Hapy>KHaa KOJioHKOBaa Tpy6a: 1 -  coeuHHHxejibHbiii nepexoaiiHK; 2 -  ceiama nonBecKH h 
(¡)HKcaunH BHyTpenHeii cbeMHoft Tpyfiw; 3 -  cckuhh c OaiuiOHOM c>KH>KeHiioro ra3a; 4 -  
KOJibueBOH KaHaa Meayiy Hapy>KHOH h BHyTpeHHeii TpyfiaMH; 5 — cckuhh c oxjiaxyiaioiueH 
acHflKOCTLio h co cmjpajibHO-xpySuaTbiM Teiuroo6MeHHHKOM; 6 -  Hapyxaras KOJiOHKOBaa Tpyfia; 
7 -  KcpHonpHCMHaa cckiihh; 8 -  pacnmpHxejib-cxa6ium3axop; 9 -  rioponopaBpymaioiuHH 
HHCTpyMeHT; 6 -  BHyxpeuHHH KOJioHKOBaa Tpy6a: 10 -  y3en iio/ibcckh; 11 -  coe/iHHHxejXbHbiH 
nepexoaiiHK; 12 -  nopnyc cckuhh c fianjiOHOM oKHaiennoro ra3a; 13 -6ajui0H co c'/kh/kchhbim 
ra30M; 14 -  apocceuHpyiomee ycTpoiicTBo; 15 -  coeaHHuxejibHbie iaeMenxbi KpeiuieHHa; 16 -  
cocaHHHTCabHbiii nepexcflHHK; 17 -  Kopnyc cckuhh c oxaa>Kaaioii[CH jKHUKOCTbio h co 
cnHpajibHO-TpyOuaTHM xeiuioofiMeHHHKOM; 18 -  cnHpanbHO-xpyfiuaTbiH xenaooGMCHHHK; 19 -  
coeuHHHTejibHbiH nepexoaHHK; 20 -  UHpKyjiauHOHHbiH KaHaa; 21 -  KepHonpHeMHHK; 22 -  
KOiKyx KepHonpHeMHHKa; 23 - Kopnyc KepHopBaxean; 24 -  KepiiopBaTCjibHoe KOJibuo; 25 -  
oxaaaipaKimaa ¡KHUKOCTb hjih npoMOKy iOMHhiH xoaoao hoc urea b; 26 -  o6paTHbra KJianaH; 27 -  
npo6Ka c pe3b6oil 

Fig. 3. Scheme of thermogashydrate probe
a -  outer core barrel: 1 -  adapter; 2 -  swivel and locking device; 3 -  liquefied gas section; 4 -  
annular channel; 5 -  refrigerating fluid section with pipe spiral cooler; 6 -  outer core tube; 7 -  
core receiver; 8 -  reaming shell; 9 -  core bit; b -  inner core barrel: 10 -  swivel and locking 
device; 11 -  upper adapter; 12 -  case o f liquefied gas section; 13 -  liquefied gas container; 14 -  
strangler; 15 -  connecting elements; 16 -  middle adapter; 17 — case of refrigerating fluid 
section; 18 -  pipe spiral cooler; 19 -  low adapter; 20 -  circulating channel; 21 -  core receiver; 
22 -  case o f  core receiver; 23 -  core-lifter case; 24 -  core-lifter; 25 -  cooling liquid; 26 -  back 
pressure valve; 27 - threaded plug
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CeKUHH Meacay co6 oh coeaHHaioTca asyM a cnemianbHbiMH nepexoflHHKaMH. B hhdkhcm 

nepexoflHHKe pacnoaaraioTca impKyaaimoHHbie KaHanw an a  oxaaacaaiomeH ikm/Ikocth h 

o6paTHbiii KJianaH, oSecneHHBaiomHH Bbixoa npoMbiBOHHoii vkĥ kocth h3 KepHonpweMHUKa 

npH 3ano;iHenHH ero  KepHOM b rrpouecce 6ypeHna. B BepxHeM riepexoaiiHKe paiMematoTCH 

PHpKyjiaiiHOHHbie KaHajibi c o6paTHbiM KJianaHOM h aaeMeHTbi Kpenaemia apoccejibHoro 

ycTpoiicTBa h crTHpajibHO-ipyo'faxoro TermooGMeHHHKa a a a  iwpKyjianHH xoaoannbHoro 

areHTa b CHCTeMe oxjiaacaeHHa n p o m e >icy to h h o r  o xoaoaoHOCHTeaa.

B ee ocTajibHbie y3Jibi h  aexajiw ycTpońcTBa ocraiOTca CTaHaapTHbiMH, xapaKxepHbi.vm 

a a a  cnapaaoB co cbeMHHMH KepHonpneMHHKaMH.

B COOTBeTCTBHH C 3THM, OflHOH H3 OCHOBHbIX 3aflaH flJW 060CH0BaHHH KOHCTpyKUHH 

repM orwaparoox6opHHKa aBaaerca Bbi6op h p acae r ch c tcm h  oxaaacaeHHa KepHa 30 

TpeSyeMbix OTpHuaxejibtibix TeMnepaTyp.

H a nepBOM sra n e  HCcaeaoBaHHH a a a  nocTaBaeHHoir saaaiH  6biaa onpeaeaeHa 

opneHTHpoBOHHaa xoaoaonpoH3BoanTeabHocTb CHCTeMbi oxaaacaeHna.

1. Jl/in oxaaacaeiiHa KepHa c BKmoHeHHHMH rnapaTa a  o xpeSyeMOH OTprmareabHOH 

TeMnepaxypbi xpeoyeTca HeKOTopoe KoanaecTBO o i BeaennoH TeruiOTbi, KOTopoe mo>kct Smtb 

onpeaeaeHO m caeayram ero  SaaaircoBoro ypaBnenHa:

r a e  Q 06 -  KOJiHHecTBO SHeprHH, aarpaxM BaeM OH Ha o x a a a ca eH H e KepHa b

K epH onpH eM H oii K aM epe, ,H>k; k -  k o 3 4 )( |)h u h c h t, y w r b iB a io m m i  noT ep H  x o x io a a  b CHCTeMe 

o x a a w a e H n a ;  c r, c„, c B,, c;, -  TermoeMKOCTb r w a p a x a , B M em aiom eH  nopoati, b o p h  h  jibaa, 

fl)K/Bcr*K; G r, G n,G B, G j , ,-  M acca  b KepHOBOH n p o 6 e  cooTBeTCTBeHHO r n a p a x a , n o p o a w ,  boam  

h  Jibaa , k t ;  ti, t2 — H aaaab H aa  h  KOHennaa T eM nepaT ypb i KepHa, °C; A tB, At-,. -  n e p e n a a  

T eM n ep a x y p b i n p n  oxaaataeHHH B oab i h  a b a a ,  °C; rB -  T ejiaoT a  a r p e r a r a o r o  n e p e x o a a  B oaa- 

aea, /Jhc/kt.

Pacaer 6bia caeaaH aaa KepHa aaHHHoft 1K =  1 m, anaMeapoM dK =  0,04 m. BMemaiomaa 

nopoaa - necaaHHK c njiomocxbio p =  2800 kt/m3, cn =  0,81 /1>k/ k i*K. CoaepwaHHe rHapaxa 

20 %, necaaHHKa - 70 %, Boabi -10% , HaaaabHaa TeMnepaiypa +10°C , Koneanaa - -25°C.

PacaeTbi, BbinoimeHUbre b Excel, c y ieroM  k =  1,5, rB =  3,3* 105 pr =  680 kt/m3,

cr =  2880 4 tK/icr*K c no3BoaaiOT oueHHTb xoaoaonpoH3BoaHTeabHOCTb CHCTeMbi 

oxaaacaeHHa:

( 1)

Qos =  83583 /i>K
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2. ripH HCn0JlB>30BaHHH B CHCTeMe OXJia'/R'AeHHH a n a  BbipaÓOIKH XOJIOAa OKIÜKeHHblX 

ra30B (a30T, yrjieKHCJiOTa h  np.) iico6xo,anMyio nx Maccy m o > k h o  oueHHTb c ncnojib30BanneM 

caeay iom ero  BbipaíKeHHa:

G , =  ^ 7 — ^r +c At n \aep ea3 â3 )

rae Gx -  Macea cjKHHceHHoro ra3a; rarp -  TenjiOTa arperaraoro  riepexoaa >KHaKOCTb-ra3, 

/Jac/icr; cra3 -  TenjioeMKOCTb xoaoaoHocuTeaa b  ra30o6pa3Hoñ 4>a3e; Atral -  nepenaa 

TeMnepaTypbi xojroaoHocHTejia b  ra30o6pa3HOH (¡>a3e Atra3.

Jlflü pacneTOB Hcnoiib30BajiHCb napaMeTpbi cacHaceHHbix ra30B: 1 - a30T h  2 —

yrjieKHCJioTa.

1) I I p H  rarp =  2*105 f l a c / i c r ;  c n 2 =  1,04 k ¿ B k / k t * ° C ;  At =  -25-10=-35°C , n o j i y a a e M :

Gn = ------- ^ --------= 0,51x2
2 % + G v , A/ot

2) npH  rarp =  5 ,7*105 JJjk/ kt; Cco2 =  0,85 K/]^c/Kr*0C; At =  -25-10=-35°C , 

n o j i y n a e M :

Grn = --------^ -------- =  0,16x2
2 r^ + c COlAt¿ín

H a c u o c o G  h  y c T p o í ic T B O  aíra e ro  p e a j i  m a n a n  b  HacToaipee B p e M a  n p o B e a e n  n a T e i m i b i H  

noHCK h  o c j jo p M J ia e T c a  3 a a B K a  H a  H 3 o 6 p e T e H H e .
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