Drilling — Russian APl Formula Sheet

Pasgen 1. YnpaxHeHusi No 3anonHeHHOMU KapTe rnyweHus — Mepbl, NpuHUMaeMble B CBA3U C
nokasaHUsiMM MaHOMeTpPOB

YnpaxHeHuns 4nsa peweHns 3agad no nokasaHusam npnbopos cocTaBneHbl, UCXoAsa U3 3anofIHEHHOTO fmMcTa
rNyLeHns C yxe NponsBedeHHbIMY BCeMU HEOBXoaUMbIMKU pacHéTamn 06 bLEMOB 1M JAaBMNEHUN.

Kaxgbin BONpPOC OCHOBaH Ha AaHHbIX O CYMMapHOM 4ucrne Xxoaos, Npon3BognUTESIbHOCTU HACOCa U NOoKa3aHUAX
MaHOMETPOB Ha CTOAKe 6prJ'IbeIX pr6 1 ob6caHOM KONOHHE B KOHKPETHble MOMEHTbI onepaunun rmyLleHna
CKBaXUHbI. JTloboe 13 NnokasaHUM Unn nx KoMouHauus MOryT yKa3biBaTb Ha nencTeus, KOTOpble HeobxoaMmo

npeanpuHATb. BapMaHTbI AaHbl B BUae OoTBETOB Ha Bbl60p.

JaeneHus Ha ycTee B KN n/vnu 6ypunbHeIx TpyGax noTpebyoT NpeanpuHSaTb COOTBETCTBYIOLME AEVNCTBUS, TOINBKO

ecnu:

e [laeneHus B Kl u/unu B 6ypunbHbix Tpybax, 4aHHbIE B BOMPOCE, HUXKE OXMAAEMbIX AABMEHUNA, UK
e [aenenus B KIM n/unm B 6ypunbHbix Tpybax, AaHHbIE B BOMPOCE, Bbille OXUAaeMblx AaBrneHuin Ha 70 psi

unu bonee.

Paspen 2. PacuéTtHble chopmynbl

A66peBunartypa 3HaueHue

0.052 KOHCTaHTa

6appenb 6appens (CLUA)

6appenb/dyT 6appeneit (CLLA) Ha dyT
6appenb/MuH 6appeneii (CLIA) B MuHyTY
6appenb/xoq oappenen (CLUA) 3a xoq

oyt yTe!

dyT/Hac dyTOB B Yac

dyT/MUH PYyTOB B MUHYTY

dyHT/Gappenb dyHTOB Ha Bappenb

2l ncnbiTaHue nnacrta Ha NpUeMmncTocTb
MAASP Eﬁkcmmaano OOMyCTMMOE YCTbEBOE AaBMEHVE B
yHT/rannox hyHTOB Ha ranmnoH

psi (hYHTOB Ha KBagpaTHbIN A0NM
psi/cyT hYHTOB Ha KBagpaTHbIN AWM Ha yT
psi/y (hyHTOB Ha KBagpaTHbIN A01M B Yac
SICP naBneHune ctabunusaumm B Kl

SIDPP AaBrieHve ctabunusaummn B 6ypunbHbIX Tpybax
Xoa/MvH XO4O0B B MUHYTY

CB rnybvHa CKBaXXWHbI MO BEPTMKANN

KM KoSbLeBoe NPOCTPaHCTBO
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Drilling — Russian APl Formula Sheet

1. 'mppocTtaTtnyeckoe nasneHue (psi)

MnoTtHocTb pntonaa (dbyHTt/rannoH) x 0.052 x 'CB (dyT)

2. [pagueHT paBneHus (psi/cyT)

MnoTtHocTb pntonaa (pyHT/rannon) x 0.052

3. MnotHocTtb chnronpa (byHT/rannoH)
Mvopoctatuyeckoe aaenerue (psi) + MCB (dyT) + 0.052
nnm

vopocTatuyeckoe aasnexve (psi)
CB (cyT) x 0.052

4. TlnacToBoe aaBneHue (psi)

MmopocTaTuyeckoe aaeneHve B 6ypunbHoi konoHHe (psi) + SIDPP (psi)

5. MNopaua Hacoca (6appenb/MUH)

MpounaBoanTenbHOCTbL Hacoca (bappenb/xon) x CkopocTb Hacoca (Xoa/MUH)

6. O3KBMBaneHTHas NMOTHOCTb LUPKYyNAUuun (pyHT/ransnoH)

MnotHocTb pntonaa (pyHT/rannoH) + (Motepu gasnenus B KI (psi) = MCB (¢yT) + 0.052)

nnn

MNotepu aasnexHus B KM (psi
MnotHocTb cpritonaa (PyHT/ransoH) + < pna (p )>

FCB (cbyT) x 0.052

7. MnoTtHocTb donronaa (chbyHT/rannoH) c y4étom 3anaca 6esonacHoctu (psi) npu CrNno

MnoTHocTb dontonaa (pyHt/rannoH) + (Banac 6e3onacHoctu (psi) = M'CB (dyT) + 0.052)

nnn

3anac 6e3onacHocTu (psi)
MnoTHocTb chntonaa (pyHT/rannoH) +

CB (cpyT) x 0.052

8. [MpubnuxéHHoe 3HaYeHUe AaBreHUs Ha Hacoce (psi) Npy Npokayke ¢ HOBOW CKOPOCTbLIO (XO04/MUH)

2
HoBasi ckopocTb Hacoca (Xoa/MUH) >

Crtapoe 3HayeHue aaeneHuns (psi) x
P A (psi) Crapas ckopocTb Hacoca (xoa/MuH)
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10.

11.

12.

13.

14.

15.

Drilling — Russian APl Formula Sheet

MpubnuxéHHoe 3HaYeHne AaBreHUA Ha Hacoce (pPSi) Npy Npokayke pacTBopa HOBOMW NJSIOTHOCTU
(dyHT/rannon)

HoBasi nnoTHocTb dontonga (pyHT/rannoH) >

Ctapoe 3Ha4yeHue gaBneHust (psi
P A (psi) (CTapaﬂ NNoTHOCTL chrntonaa (PyHT/ransnox)

MakcnmanbHO gonyctumasi NNoTHOoCTb dononaa (¢pyHT/rannoH)
MnotH. orironaa npu UMM (pyHt/rannoH) + (Ycteesoe gasn. npu UMMM (psi) + NCB 6awmaka (pyt) + 0.052)

nn

YcTtbeBoe gaBsneHune npu UMM (psi))

MnotHocTb dontovaa npy UMM (dyHT/rannoH) + < FCB 6awmaka (pyT) x 0.052

MakcumanbHo gonyctumoe yctbeBoe aaBneHue B KIM (MAASP) (psi)

(Makc. gonycT. nnoTH. dntomaa (pyHT/rannoHr) - MNnoTH. dontomaa B ckBaxuHe (pyHT/rannoH)) x CB bawm. (dyT) x 0.052

MnoTHoCcTb pacTBopa rnyweHus (hyHT/rannoH)
MnoTHocTb pacTBopa B ckBaxuHe (pyHT/rannoH) + (SIDPP (psi) + FCB (dyTt) + 0.052)

nn

SIDPP (psi) >

MnoTHOCTb pacTBOpa B CKBaXKMHE ((PYHT/ranmoH) + (FCB (@yT) x 0.052

HayanbHoe aaBneHue uupkynsuum (psi)

[aBneHune npokayku Ha ckopocTu rywenus (psi) + SIDPP (psi)

KoHeuyHOe paBneHue uupkynauum (psi)

< MnoTHocTb pacTBopa rnyweHus (QyHT/rannox)

x [laBneHne NpoKaykn Ha CKOPOCTU rnyLueHns (psi
[noTHoCTL pacTeopa B CKB&])KI/IHe(beHT/FaJ'IJ'IOH)) A P P y (psi)

CkopocTb murpauum rasa (dpyT/4)
CkopocTb pocTa gasneHus B OypunbHbix Tpybax (psi/v) < MNnoTtHocTb pacTtBopa (pyHT/rannoH) <+ 0.052
Unm

CkopocTb pocTa AaBneHust B 6ypunbHbix Tpybax (psi/v)
MnoTtHocTb pactBopa (dyHT/rannoH) x 0.052
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Ma3oBbIe 3aKOHbI

P1 x VI = P2 x V2

o P2 x V2 Vi P2 x V2
Y - T Pq

P P1 x V1 V2 P1 x V1
2T TVv2 T T P2

CHuXeHMe naBneHusi B CKBaxuHe npu noabéme 1 cpyta 6ypunbHomn Tpyobl 6e3 cucoHa (psi/dyT)

MnoTtHocTb dontomaa (pyHT/rannoH) x 0.052 x YaenbHbin 06bEM MeTanna Tpybbl (6appenb/dyT)
Ya. BHYTp. 06bEM 06c¢. Tpybbi/pandepa (bappenb/cdyT) - YaenbHbii 06bEM MeTanna Tpyobl (6bappens/dyT)

CHuMxeHne paBneHusi B CKBaXKMHe npu noabéme 1 ¢pyta 6ypunbHon Tpyobl ¢ cucoHom (psi/dyT)

MnoTtHocTb dontomaa (pyHT/rannoH) x 0.052 x YaenbHbIn o6Wwmin o6bem Tpyobl (6appenb/dyT)
Ya. BHYTp. 06bEM 06c¢. Tpybbi/pandepa (bappens/dyT) - YaenbHbi 06wmii 06bém Tpybbl (6appens/dyT)

CHMXeHMe ypOBHS B CKBaXkKMHe nNpu usBnevyeHumn octaBwmnxcs YBT 6e3 cudona (¢pyr)

OnuHa YBT (dyT) x YaenbHbii 06bEM MeTanna Tpyobl (bappens/dyT)
Ya. BHYTp. 06bEM 06c¢. TpyObl/pan3epa (6appens/dyT)

CHuxeHue ypoBHS B CKBaXkuHe npu ussneyeHun octaswmxcs YBT ¢ cucboHom (yT)

OnuHa YBT (pyT) x YaenbHbI 06wwmii 06béM Tpybbl (6appens/dyT)
Ya. BHYTp. 06bEM 06c¢. Tpybbi/pan3epa (bappens/dyT)

OnuHa Tpyb, KOTOPYIO MOXHO M3Bre4Yb U3 CKBaXUHbl 6e3 cudoHa, Jo Toro, Kak 3abonHoe AaBrneHue
CTaHeT HMXe nnacTtoBoro (¢yT)

Penpeccus (psi) x (YA.BHYTp. 06BbEM 06cC. TpyObI/paridepa (bappenb/dyT) - Ya. 06bem MeTanna Tpybbl (6appens/dyT))

MpagueHT dntomaa (psi/dyT) x Ya.obbéM meTanna Tpyobl (6appenb/dyT)
unu

Penpeccus (psi) x (YA.BHYTp. 06BbEM 06C. TpyObI/paridepa (bappenb/dyT) - Ya. 06bem MeTanna Tpybbl (6appens/dyT))

MnoTtHocTe dpromaa (pyHT/rannoH) x 0.052 x Ya.obbém metanna Tpybbl (bappens/dyT)
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AnuHa Tpy6, KOTOPYIO MOXHO U3BJleYb U3 CKBaXWUHbI C CU(hOHOM, [0 TOrO, Kak 3aboMHOe AaBneHune
CTaHeT HMXe nnacTtoBoro (¢yT)

Penpeccus (psi) x (Ya. BHyTp. 06béM obc. Tpybri/paiisepa (bappenb/dyT) - Y4. obwmin obbem Tpyosl (6appens/dyT))
pagueHT cntonaa (psi/dyT) * Ya. obwmin o6bEM Tpybbl (6appenb/dyT)

nnn

Penpeccus (psi) x (Ya. BHYyTp. 06bEM 06c. Tpybbi/paiidepa (6appenb/dyT) - Ya. obwmin o6bem Tpyobl (6appenb/dyT))
MnoTtHocTb chrtompa (dbyHt/rannoH) x 0.052 x Yp. obwun obvem Tpybel (6appens/dyT)

O61bem rasa, ctpaBnuBaemMoro BcrneacTeue Murpauum rasa B BepTuKanbHOM CKBaXuHe (6appenb)

YaenbHbin o6bem K (Gappenb/q)yT)>

CrtpaBnuBaemoe paboyee gasneHue (psi) x < FpamvenT pasnenns (psiibyT)

nnn

YaenbHbin 06bem KM (6appens/dyT) >

CTpasnusaemoe pabouee pasnerme (psi) x <I‘In0THOCTb dnronga (pyHt/rannoH) x 0.052

O6BbEM Nayvku yTsKenéHHoro pacteopa (6appenb), 3akauMBaeMoun B TpyObl Ans npeaynpexaeHus
cucoHa

OnuHa nycteix Tpy6 (dhbyT) x YA.BHYTP. 06bem TpyObl (6appenb/dyT) x MNOTHOCTE pacTBopa B CKBaXMHe (QyHT/ransoH)
MnoTHOCTL yTspkeneHHoro pacteopa (byHT/rannoH) - MnoTHOCTb pacTBopa B ckBaxkuHe (pyHT/ranmnoH)

YBenuyeHne oo Léma B EMKOCTU BCreacTBUE CTabunusaumm nayvykm yTskenéHHoro pacteopa B
Tpyb6ax (6appenb)

IMnoTHOCTB yTsKeneHHoro pacteopa (pyHT/ranmnoH) )

O6beM naykm yTspkeneHHoro pacteopa (bappenb) x
y P pa (6appent) MnoTHoCTb pacTBopa B CkBaXxUHe (QyHT/ranmoH)

3anac NNOTHOCTU pacTBOpa Ha cry4yau yaaneHus pansepa (pyHT/rannoH)

((Bbic. poTopa Hag yp. Mopsi (dyT) + ry6. Mopsi (yT)) x nroT. p-pa (pyHT/ranmoH) - (rny6. mopst (PyT) x NoT. BoAb! (hyHT/rasnsioH))
'CB (¢pyT) - Bblic. poTopa Hag yp. mopsi (yT) - rny6. mops (pyT)

CHMXeHne rmapocTaTuyecKoro gaBreHnA Npu pa3pyLieHMn o6paTHOro KnanaHa o6cagHom KONOHHbI
(psi)

Mnot. orronga (pyHT/rannon) x 0.052 x Ya. BHyTp. 066EM 06¢. TpyObI (6appenb/dyT) x BoicoTa He3anonH. yactn 06¢. KONoHHbI (yT)
Ya. BHYTp. 06bEM 06c¢. Tpy6bl (bappenb/dyT) + Ya.o6vém KI (6appenb/dyT)
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