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CLARIFICATION INDICATORS OF DEVELOPMENT OF VILHIVSKYI’S CONDENSATE FIELD
BY FALLING RESERVOIR PRESSURE

P.B. Yopnenvkuii YTOYHEHHA ITOKA3HHKIB /[OPO3POFKH BIIBXIBChKOI'O I'A30KOH/IEHCATHOI'O PO-
JAOBHIIA METOJAOM IIAJJIHHA IINIACTOBOI'O THCKY. Posznsanymo memoo nadiHHs Niacmogo2o mucky, Ak 0OUH i3 0CHOG-
HUX MemOoOi8 AKI GUKOPUCTNOBYIOMbCA OISl BUPTULEHHS NUMAHb 00PO3BIOKU 2A30KOHOEHCAMHUX po0osuwy (Ha npuxiadi Binvxiecvkoeo
T'KP). 3a yum memoodom Oynu npogedeni 8iOn0GiOHI pO3PAXYHKU, 30 AKUMU GUKOHAHO VIMOUHEHHSI NOKA3HUKIE PO3POOKU HA MEPMIH 3
2013 no 2018 p. Ipoananizosano nomounutli cmaH po3pooKu 2a30KOHOEHCAMHUX NOKAadie Binbxiecvrkoco podosuwa i npogedero
06Ipynmyeanns eapianmis po3pooku. Ha Binvxiecokomy podosuwi 6 npomuciosiii pospodyi suaxooameca I, 11, 11l ma 1V excnayama-
yiuni 06 'exmu. Cmanom na 01.10.2013 poxy na cxionomy ckneninni I 06 ’ekm po3pobasemvcsi 00HIE c8epOnosunor (c6.24), wo Ha
Oanull yac 3naxooumucs 6 kanpemoumi, 11 06 ’ekm — 06oma ceeponosunamu (ce. 57, 61), 111 06 'ekm — oduicto ceeponosunoio (cs. 60),
1V 06’exm — cvoma ceeponosunamu (cs. 51, 52, 53, 54, 55, 58, 84). Ha 3axionomy cxneninni I 06’exm pospoonaecs cg.26, axa 6yna
nikgidosana 6 1993 p. uepes 06800HenH:, 1l 06 ’exm po3pobasicmobcs ooHicto ceeponosunoro (ca. 9), Il 06 ’ekm — ooHieto ceeponosu-
Hotwo (c8.81), IV 06 ’exkm — desambma ceeponosunamu (ce. 59, 62, 63, 64, 65, 70, 80, 82, 83.

Knrwuosi cnosa: niacmosa cucmema, ananiz po3pooxu, npoOyKmusHa Xapakmepucmuxa, y2nes00Hesiooaud, 0o po3pooxa.

PB. Yépuenvkuii. YTOYHEHHE ITOKA3ATEJIEH JOPA3PABOTKH OJIBXOBCKOI'O TA30KOHJEHCATHOIO
MECTOPOK/IEHHA METO/IOM IIA/IEHHA ILVTACTOBOI' O JIABJIEHHA. B cmamve paccmompen Memoo nadenus niacmo-
6020 0aGleHUs, KaK OOUH U3 OCHOBHBIX MEMOO08, UCNONb3YeMbIX O PeuleHls 60NPOCcO8 00PA38eOKU 2A30KOHOEHCAMHBIX MEeCHO-
podcoenutl (na npumepe Onvxosckozo I'KM). Ilo smomy memody 6viiu npogedeHvl coomgemcmayiowue paciensl, no KOMmopvim 8bi-
NOIHEeHO ymouheHue noxkasamenei paspabomiu na cpox ¢ 2013 no 2018 2. Ilpoananuzuposano mexkywee cocmosHue paspabomxu
2a3zoxkoHOenHcamuwix 3anexceil ONbX08CKO20 MeCmOpOXCOeHUs U Npo8edeHo 000CHo8aHue sapuanmos paspabomxu. Ha Onvxoeckom
Mecmopodcoeruu 8 npomviuiientol paspabomke waxoosmea I, II, 11l u 1V sxcnayamayuonnvie obvexmsl. I[lo cocmoanuro Ha
01.10.2013 200a Ha socmounom ceode I obvekm paspabamuiéaemcss 0OHOU CK8ANCUHOU (CK6. 24), komopas 6 Hacmosujee epems
Haxooumcs 6 kanpemonme, 1l o6vexm — 0eyms cxkeascunamu (cke. 57, 61), Il o6vexm — oonou ckeasxcurnou (cxe. 60), IV o6vexm —
cemblo ckeadxcunamu (cxke. 51, 52, 53, 54, 55, 58, 84). Ha 3anadunom ceooe I obvexm pazpabamuléancs ckg. 26, komopas 0viia JuKeu-
ouposana 6 1993 2. uz-3a 06600nenus, Il o6vexm paspabamviéaemcs 00HOU ckeadcunoul (cke. 9), Il obvexm — 00HOU CKEANCUHOU
(ck8.81), IV obvexm — desamuio ckeaxcunamu (cks. 59, 62, 63, 64, 65, 70, 80, 82, 83).

Knrouesnle cnosa: niacmosas cucmema, ananus papabomru, npoOYKMUGHAsS. XAPAKMEPUCMUKA, Y2lle8000p0000moaid, 00-
paspabomka.

The general formulation of the problem.

The need to perform this work due to the deviation where P; - reduced reservoir pressure and

of actual indicators of development Vilhivskyi well-wrong; o _
GCF from approved design. Based on the opera- n - number of existing wells;
tional analysis of development of deposits of raw , - Reduced the volume of drainage and

data and substantiated written specification devel-
opment of indicators of Vilhivskyi GCM for the
period from 2013 to 2018 [2,4]. Wu —W T, (13)

The basic material. Counting the initial vol- . T, -me,
ume of gas reserves in developing gas deposit in

. r i Adjusted volume of drainage wells is deter-
terms of regime made by material balance equation mined by the graph of P, (Q)) as cotangent of the

wrong-hole [1]:

[1]: angle of inclination of the axis of the line of gas
Q%OUU - and corresponds to the reduction in reservoir pres-
Q, = (1.1), sure reduced on a straight section depends P; (Q)),
my—m,. ie [1]:
where Q,,o- the total volume of gas production — dQu AQU
including losses, m*; W,=—=—+ (1.4).
I - dB, Am,
Po, P, - Initial and the current value of the When weighted by reduced reservoir pressure
reduced reservoir pressure, MPa. specific volume of drainage wells is achieved by
The current average value reduced reservoir matching between pressure and volume and ac-
pressure in the deposit determined by the formula counted for differences in reservoir temperatures
[1]: and coefficients over pressure gas reservoir, which
Zn:’h W !ncreases the reliability and accuracy of the count-
T " 12 ing of gas reserves.
m=-—— (1.2), For specific volume of drainage wells also is
Z:Wu conducted an evaluation count of remaining gas
n= reserves in the deposit [5]:
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Fig. 1. Schedule dependencies Z (Ppl) and P/Z (Ppl) for I-1V of development objects Vilhivskyi GCM
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in wells Vilhivskyi deposits as at 1.10.2013

Table 1

Results of calculation of reserves reservoir of gas by the method of formation pressure drop

Ne w. Pressure, MPa Current | The specific vol- [ Remaining re- Beginning stocks reser-
initial current mining, ume of drainage, | serves, million voir gas, million m®
million m*® | million m*MPa m®
Qext Qrem=Pcur
Py Py Pcur Pcur Qo=Po | Qo=Pcur+Qext
Object I (eastern vaults)
21 in 1984 transferred to the supervisory 139,7 139,7
23 in 1985 transferred to the supervisory 134,0 134,0
24 4,90 | 5,35 | 2,92 3,07 226,9 73,53 2257 3934 452,6
56 in 1985 transferred to the supervisory 15,4 15,4
Medium-object
0 6,36 | 7,10 2,92 3,07 516,0 73,53 2257 3934 741.7
2257 522,0 741,7
Object I (western vaults)
26 | 649 | 727 | 304 321 | 129 | 26,95 | 86,5 195,9 199,4
Medium-object
0 6,08 [ 6,76 3,04 321 112,9 26,95 86,5 195.9 1994
86,5 1822 199,4
Obiject II (eastern vaults)
57 8,24 9,43 5,03 5,48 218,1 55,21 302,6 520,6 520,6
61 8,85 10,21 4,14 4,45 184,036 58,48 260,2 597,1 4443
Medium-object
0 924 | 10,72 4,52 4,95 402,1 113,69 362.8 1005.1 264.9
562,8 12188 964,9
Object II (western vaults)
9 | 966 | 1127 | 287 301 | 382 | 4,62 | 13,9 52,1 52,1
Medium-object
0 9,58 | 11,16 2,87 3,01 38,2 4,62 139 2.1 52,1
13,9 51,6 52,1
Object III (eastern vaults)
Horizon M-7w?
56 production (1976-1981 yy) 380,7 380,7 380,7
57 10,22 | 11,93 2,38 2,47 270,0 78,74 194,5 939,4 464,5
61 5,56 6,11 3,74 3,98 2,1 0,98 39 6,0 6,0
Medium-object
0 10,98 | 12,92 2,40 2,49 652,8 79,72
1984 1326.1 8512
198.4 1030,0 851,2
Horizon M-7n?
60 | 11,14 ] 1313 | 373 3,97 176,0 28,41 112,8 373,0 288,8
Medium-object
0 11,66 13,81 3,73 3,97 176,0 28,41
112.8 373.0 288.8
112,8 3923 288,8
Object III (western vaults)
81 | 1265 | 1511 | 446 481 | 3083 | 39,37 | 1894 594,9 497,7
Medium-object
0 11,66 | 13,81 4,46 4,81 308,3 39,37 1894 694.9 497.7
189,4 5437 497,7
Object IV (eastern vaults)
51 | 1446 | 1716 | 543 | 590 165,7 9,21 | 543 | 1580 220,0
51 | production from horizon B-5h (1977- 85.) 2149 translated into vistalago horizons 2149
52 | 1065 | 1234 [ 720 [ 803 91,4 37,04 [ 2074 | 4571 388,9
52 production from horizon B-5h (1976-95) 452,8 translated into vistalago horizons 452,8
53 | 1633 | 1950 | 433 [ 460 255,0 19,37 | 891 | 3777 344,1
53 production from horizon B-5h (1975-82) 123,7 translated into vistalago horizons 123,6
54 16,54 | 19,76 4,52 4,84 255,8 62,5 302,5 1235,0 558,3
55 12,78 | 15,04 8,76 9,95 461,3 59,17 588,7 889,9 1050,1
58 16,32 | 19,48 4,33 4,62 264,6 12,5 57,8 2435 3224
84 (12,57(14,77| 3,53 3,72 21,7 3,306 12,3 48,8 40,0
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Q.= ivvu-n%u : (1.5)
u=1

Inventories of gas wells are defined as the
sum of the extracted gas and residual [1]:

Q,~A~n = Q%auu + Q,.A.o (1'6)

The above method to determine the pressure
and gas reserves only in drained of gas deposits. If
the deposit is not fully bored and not covered by
the development, gas reserves over time as the
drilling and involvement drainage will be increased
[1,3].

Evaluation of gas reserves by falling reser-
voir pressure method

Determination of average deposits by com-
mercial reserves of reservoir pressure and tempera-
ture on the development of selected objects (I-1V)
Vilhivskyi GCM was conducted in accordance
with the results of calculation of absolute marks
midpoints deposits, reservoir pressure and tem-
perature in the producing horizons. Critical param-
eters of gas were calculated by the relevant reser-
voir of gas.

To these data were made graphs dependence
of gas over compressibility of gas Z (R) and re-
duced pressure from the reservoir pressure P / Z
(R) (fig. 1).

According to the results of measurements of
reservoir pressure was built depending static im-
age, and reduced reservoir pressure from the total
gasextraction for each hole Vilhivskyi GCM. In
order to determine the drained gas reserves in dy-
namics and control the reliability of current values
drained reserves, taking into account the gradual
isolation and opening horizons with different gas-
dynamic parameters were built overall dependency
graphs P / Z of Qvyd. On | object the development

facility in eastern vault (w. 21, 23, 24, 56), on the
second object design eastern vault (w. 57, 61) and
on the fourth object of western and eastern vaults.
Due to the fact that w. 56, 57, 61 to their transfer to
above bedding horizons exploited separately
mountains. M-7v2 (Il operational object astern
arches) and w. 51, 52, 53 - the mountains. B-5H
(main reserves horizont IV facility on the eastern
arch), they were built some dependency graphs P /
Zof Q.

From the graphs as of 10.01.2013 current val-
ues lifted reduced reservoir pressure and the corre-
sponding formation pressure in each of the facili-
ties evaluated drained gas reserves. Stock assess-
ment is performed by a specific volume of drain-
age wells, and the resulted in the average reservoir
pressure by draining the specific volume of the
object.

The results of evaluation of performance of
gas facilities Vilhivskyi deposit method falling res-
ervoir pressure are shown in table 1.

Conclusions. These materials allow the fol-
lowing conclusions:

1. On the basis of falling reservoir pressure
analyzed the current state of development of gas
condensate deposits and Vilhivskyi deposits held
justification of options for development. According
to data was performed specification of the indica-
tors of development Vilhivskyi GCM for the period
from 2013 to 2018.

2. According to data calculations was con-
structed dependence graph of gas factor Z (R) and
reduced pressure on the reservoir pressure P/ Z (R)

3. All calculation results are listed in table
evaluation of operating gas facilities Vilhivskyi
deposit by method falling reservoir pressure.

Jimepamypa
1. Coepemennoe cocmosanue ucciedosanuii 2asa yeHmpanvHobaccelinogoeo muna 6 [[nenpoecko-/loneyxoii naoume
[Texem] / FO. Kabvuues, C. Boxkapuyx, B. Cmpwioicak u op. // Teonoz Yrpaunvl. — 2011, —Ne 2. — C. 120-125.
2. Jlypve, A. U. O npunyunax cocyuwecmeoganus 2uOpOOUHAMULECKUX U 2eOMEMNEPAMYPHbIX AHOMANUL 8 Hedhme2a30-
Hocubix nposunyusx [Texem] / A. U. Jlypve // Bicnux Xapriecvrozo nayionanvrozo yuieepcumenty. Cepis: «leo-

noeis—eeocpaghisi—exonozisy. — 2011, — Ne 956. — C. 38-42.

3. Tepewenro, B. A. I'uopozeonoeuueckue ycnosus eazonakonienus 6 /[nenposcko-/Joneyroi enadune : Monoepagus
[Texcm] / B. A. Tepewenxo. — X. : XHY umenu B.H. Kapasuna, 2015. — 244 c.
4. Texnuueckas UHCMPYKYUsi NO NPOBEOCHUID 2e0PU3UYECKUX UCCIe008aHuUll 8 cKkeadxcunax. — M. : Hedpa, 1985. —458 c.

-87-



