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Debris Flows: Disasters, Risk, Forecast, Protection
Proceedings of the 7t conference (China)

Extreme rainfall event affecting a Brazilian Pipeline — emergency
evaluation and mitigation works

H.R. Oliveira, P.V.S. Mascarenhas, J.D.G. Neto, T.C. Santos, W.C. Russo Jr

Petrobras Transporte S.A., Rio de Janeiro, Brazil, hudson.regis@transpetro.com.br

Abstract. The aim of this paper is present the emergency evaluation and mitigation works
on a Brazilian Pipeline, located in the city of Sdo Sebastido, at the coast of Sdo Paulo state,
affected by a unprecedent intense rainfall in February 2023. The pipeline is one of the most
important lines to Brazilian crude oil and due this extreme rainfall event, it had to be
preventively stopped until a strict evaluation and mitigation works were performed to
liberate its operation, with continuous monitoring and definitive stabilization and
protection works in course. The event resulted in numerous landslides and mud/debris
flows, affecting both the community and local infrastructure. The pipeline was affected by
52 geotechnical risk points with 5 of them were consider impeditive to continue operation
of the oil pipeline. A careful assessment was carried out and mitigation measures were
implemented to allow pipeline operation return. A group of internal and external entities
technical experts were mobilized to carry out the evaluation criteria and the mitigating
measures. Existing geotechnical monitoring points had extemporaneous readings carried
out. Daily inspections by helicopter, drones and ROW patrols by geotechnical engineers
were carried out for the purpose of mapping and classifying risk points. From an integrity
point of view, an inertial PIG was sent, and pressure tests were also performed after
displacing the oil with water. In places with large mass flows that crossed the ROW,
emergency excavation works was carried out to remove the load on the pipeline and to
check the visual conditions of integrity, which, once confirmed, were subject to emergency
protection works. After 20 days, the pipeline could return its operation with safety, together
with monitoring and definitive works in progress. The paper will describe the steps of the
evaluation and criteria adopted and the major preventive/mitigation solutions and making
discussing about lessons learned in this challenging integrity situation after this extreme
rainfall event.
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JKeTpeMajibHbIe 0CAAKU, 00pylIuBIIMecs HA bpa3mibckui
TPYOOIIPOBO/: OLIEHKA YPe3BbIYANHON CUTyallMd U Pad0ThI
10 CMSAT'YCHUIO MOCJIeACTBUI

X.P. OsmmBeiipa, I1.B.C. Mackapenbsic, K. JI.T'. Hero, T.K. Cantoc, B.K. Pycco (m1.)

Petrobras Transporte S.A., Puo-oe-)Kaneiipo, bpazuaus,
hudson.regis@transpetro.com.br

AHHoTanus. llenp naHHOM CTaTbu — IOKa3aTb PE3YJIbTaThl OLEHKH YPE3BBIYAWHOMN
CUTyaluu M paboT N0 CMSTYEeHHIO ee MOCJIeACTBHH Ha bpasmnsckoMm TpybGompoBoje,
pacrionoxxeHHOM B ropone Can-CebactbsH, Ha mnobOepexbe mrata Can-llayiy,
MOCTpa/iaBIIeM OT WHTEHCHUBHBIX 0caakoB B QeBpaie 2023 r. OToT 00BEKT SABISETCS
OJTHMM M3 BaKHEHIINX TPyOOINpOBOAOB Opasmibckol chipoil Hedru. M3-3a ykazaHHOTO
9KCTPEMAILHOTO JIMBHS TPAHCIIOPTHPOBKY HE(PTU MPUILIOCH MPEBEHTUBHO OCTAHOBUTH
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710 TeX HOp, OKa He OyyT BHIIOIHEHBI OLIEHKA M CMATYeHHE OCIEACTBHIA, a TaKXkKe I0Ka
He OynmyT oOecredeHbl HENpephIBHBIH MOHHTOPHHT ¥ 3aBEpIICHBI Pa0OTHI IO
crabmnm3anmyl W 3allUTe JWHEHHOTO coopyxkeHus. CoObITHE TPHUBEIO K
MHOTOYHCIICHHEIM OIIOJI3HAM WU TPS3€BBIM/TPA3CKAMEHHBIM CEJIsIM, 3aTPOHYBIIUM Kak
HaceleHWe, TaKk MW MeCTHylo uHOppacTpyktypy. Ha T1pyOompoBon moBmusian
52 reoTeXHUYECKHX PHCKA, 5 M3 KOTOPBHIX OBUIM OLEHEHBl KaK MPEIsTCTBYIOIIUE
NIPOJIOJDKEHUIO DKCIUIyaTalu HedTenpoBoaa. beina mpoBeneHa neranbHas OLEHKA U
NIPUHSTBL MEPBI 10 CMSTYEHUIO IMOCJEACTBUI COOBITHS, YTO IO3BOJMJIO BO30OHOBHTH
9KCIUTyaTanuo TpyobonpoBoaa. beiia MoOwiIM3oBaHa rpyIia TEXHUYECKHX IKCIIEPTOB
(KaK BHYTPCHHHX, TaK M W3 CTOPOHHHX OpPraHM3al[Mil) I HPOBEACHUS OLCHKH U
pa3paboTKu Mep HO CMSATYCHHUIO MOCNEeNCTBUH. EjkelHEBHO B LeNsAX KapTUPOBAHHS H
KIacCH(HUKAIIMK TOYEK PHCKA MNPOBOIWINCH IIPOBEPKH C BEpPTOJETa, C ITOMOILIBIO
OCCITUIIOTHBIX JIETATSNILHBIX aIlllapaToOB ¥ MATPYIUPOBAHUS IIOJIOCHI OTBOJA HHKECHEPAMU-
reotexHukaM. Jns TpoBepKM  IEJOCTHOCTH  TpybompoBoma  ObLT  3aIyIleH
BHYTPHUTPYOHBII CHapsi ¥ NMPOBEACHBI HCIIBITAHUS O] NaBJICHHEM IIOCIC BBHITCCHEHUS
HedTH BOJOH. B MecTax cxoja KpyNHBIX CEJEBBIX ITIOTOKOB, IEPECEKAIONINX MOJIOCY
0TBOJIa, OBUIM OPraHW30BaHBI aBApUIHBIC 3eMIISTHbIE PaOOTHI JJISI CHSATHS HArpy3Kd C
TpyOOINpOBOJa U BHU3yaJbHOW NMPOBEPKU LEJIOCTHOCTH (BBISIBICHHBIE HAPYIICHHUS ObUIN
YCTpaHEeHbI B XOJIC aBapHUHBIX 3aIlUTHBIX padot). Yepes 20 mHedl TpyOOmpoBOx cMOT
BO300HOBHTH CBOIO pabOTY B LITATHOM PEXUME, NapaJUIEIBEHO IPOBOUINCH MOHUTOPUHT
U 3aBepIIANICS KOMIUIEKC HEOOXOAUMBIX padoT. ABTOPHI IPECTABIISIOT 3TAMbl OLEHKU U
NPUHATBIE KPUTEPUM, a TaKXKe OCHOBHBIC NPCBEHTHUBHBIC/CMATYAIONIME PELICHHS H
00CYKIAFOT YPOKH, U3BICYCHHBIE U3 ATON CUTYalHH.

Knroueewie cnoea: geotechnical emergency, extreme rainfall
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