
Bibliography

[1] KHAN, M.I.; YASMEEN, T.; SHAKOOR, A.; KHAN, N.B.; MUHAMMAD,

R.. 2014 oil plunge: Causes and impacts on renewable energy.

Renewable and Sustainable Energy Reviews, 68:609–622, 2017.

[2] U.S. EIA. International energy statistcs. https://www.eia.gov/

beta/international/, 2017.

[3] ANP. Dados estat́ısticos. http://www.anp.gov.br/wwwanp/dados-

estatisticos, 2017.

[4] POTTMAIER, D.; MELO, C.R.; SARTOR, M.N.; KUESTER, S.; AMADIO,

T.M.; FERNANDES, C.A.H.; MARINHA, D.; ALARCON, O.E.. The

brazilian energy matrix: From a materials science and

engineering perspective. Renewable and Sustainable Energy Reviews,

19:678–691, 2013.

[5] U.S. EIA. Trends in u.s. oil and natural gas upstream

costs. https://www.eia.gov/analysis/studies/drilling/pdf/

upstream.pdf, 2016.

[6] SILVESTRE, B.S.; GIMENES, F.A.P.. A sustainability paradox?

sustainable operations in the offshore oil and gas industry: The

case of petrobras. Journal of Cleaner Production, 142:360–370, 2017.

[7] WIKIPEDIA. Drilling rig. https://en.wikipedia.org/wiki/

Drilling_rig, 2017.

[8] BOURGOYNE JR, A.T.; MILLHEIM, K.K.; CHENEVERT, M.E.; YOUNG

JR., F.S.. Applied drilling engineering. SPE Textbook Series, Dallas,

TX, 2, 1991.

[9] THOMAS, J.E.. Fundamentos de engenharia de petróleo.
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[118] TOUMI, S.. Contribution à la suppression du phénomène stick
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Carthage (Tunisie), 2017.

[119] CUNHA LIMA, L.C.; AGUIAR, R.R.; RITTO, T.G.; HBAIEB, S.. Analysis

of the torsional stability of a simplified drillstring. In: DINAME

2015—PROCEEDINGS OF THE XVII INTERNATIONAL SYMPOSIUM ON

DYNAMIC PROBLEMS OF MECHANICS, p. 22–27, 2015.

[120] LIMA, R.; SAMPAIO, R.. Energy behavior of an electromechanical

system with internal impacts and uncertainties. Journal of Sound

and Vibration, 373:180–191, 2016.

[121] REAL, F.; BATOU, A.; RITTO, T.; DESCELIERS, C. ; AGUIAR, R..

Hysteretic (non-reversible) bit-rock interaction model for

torsional vibration analysis of a drillstring. In: PROCEEDINGS OF

THE 10TH INTERNATIONAL CONFERENCE ON ROTOR DYNAMICS –

IFTOMM, p. 491–504, Cham, 2019. Springer International Publishing.

DBD
PUC-Rio - Certificação Digital Nº 1322084/CA



A
Coefficients of the characteristic polynomial

The coefficients of the characteristic polynomial of the Jacobian matrix of

the test rig system around the reference velocity is

a1 = 34.6260dTr1 + 304.2343
a2 = 1.0510(104)dTr1 + 1.2236(105)
a3 = 4.2283(106)dTr1 + 5.3915(105)
a4 = 1.5317(107)dTr1 + 1.6501(107)
a5 = 4.0190(108)dTr1 + 2.4730(107)
a6 = 4.2755(108)dTr1 + 1.1503(108)
a7 = 1.1475(108),

(A-1)

The principal minors are

∆1 = |a1| , ∆2 =

∣∣∣∣∣∣ a1 a3

1 a2

∣∣∣∣∣∣ ,

∆3 =

∣∣∣∣∣∣∣∣∣
a1 a3 a5

1 a2 a4

0 a1 a3

∣∣∣∣∣∣∣∣∣ , ∆4 =

∣∣∣∣∣∣∣∣∣∣∣∣

a1 a3 a5 0
1 a2 a4 a6

0 a1 a3 a5

0 1 a2 a4

∣∣∣∣∣∣∣∣∣∣∣∣
,

∆5 =

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

a1 a3 a5 0 0
1 a2 a4 a6 0
0 a1 a3 a5 0
0 1 a2 a4 a6

0 0 a1 a3 a5

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣
, ∆6 =

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

a1 a3 a5 a7 0 0
1 a2 a4 a6 0 0
0 a1 a3 a5 a7 0
0 1 a2 a4 a6 0
0 0 a1 a3 a5 a6

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣
,

∆7 = |H| .

(A-2)
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