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Te3ucbl BbICTYNJ/1IeHUA

* PUCKN — BEPOSATHOCTHbIE BE/INUYMHbI, UX aHA/IN3 W
yrpas/ieHne TPpebyeT KOMYeCTBEHHOIo nNoaxoaa Ha
OCHOBE CTOXaCTUYeCcKNx Moaenen

* [padpoBbie MOAEeNU — MOLLHBIN U MHTYUTYBHbIN
MHCTPYMEHT ANA CTOXaCTMYEeCKOro MoaeiMpoBaHuA

e [pachoBble MOAENMN 3TO YHUPULMPYIOLWLMN NOAXO0A, K
KONInyeCcTBEeHHOMY aHa/n3y PUCKOB
(TOCT P NCO 31000)
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B3anmocBA3aHHOCTb COObITUU B INMOOA/IbHOM
ObICTPO MeHsLWeMCcs Mupe

OwWwunobKN B ynpaBneHnn puckaMmm OTHUMAKT MUaMapapl



MonynsipHble nogxoAbl

* PeecTpbl puckoB
* Puck matpuupbl
* AHanus MancTtyk-babouka

A | B T [ D E F | G H | F) [3
i Project
LEVEL 2 - RISK REGISTER Project Name: Broken-Down Bridge DIST-EA | 13-12346 Manager
Risk Identification Risk Assessme
|__Category Title Risk Statement Current status/assumptions Probability | Cost Imy Cost Score] Time
[As & result of propey owners denying
access io the State andior their
consuttants for the purpose of Additional studies are needed for the
Active 1 Threat | Ervironmental Access for studies oexTipliing s scn rsrial o next stage of this project which will | o e | 4 Moderate 12 8-High
engineering studies, delays finalizing  |require access to properties. PTES
the DED and FED may ocour which [will need to be requested
would lead to increased support costs
4 and schedule delays
s & result of unexpected
environmental constraints that impact  [The PDT 1o initiate early consuitation
bricige construction, an increase inthe  |with resource agencies inan effort fo
number of working days may ocour  [determine all feasibie environmental
Hahve 2 Theest | Ex = which would lead o an increase in loonstraints early in the process ana | >-Moderate | 4 -Moderate 12 B-High
constrnuction support costs, increased  [to develop a realistic project
construction capital costs, and delay  [schedule.
5 construction contract acceptance
[As 2 result of public opposition to
project alternatives that propose to
replace the existing bridge, a signficant [FDT fo intiate public outreach with
" numiber of comments following he commurity in an effort to gain .
e | 3 Thiest | Emvionmental [ Public Opposiion i jafion of the DED andlor permit  [broad support for preferred A | Aelbaal F-une
appeals prior to RTL may oocur which  [altemative
would lead to increased support costs
. and schedule delays
There is an opportunily 1o adust he
project footprint fo avord resources
Avoid Environmental _|Vetiand impacts are currently dioseto |Current assumption is that design
Active 4 Opportunity | Environmental R&‘UM the acreage required for an Individual  fcan be adpsted in order to reduce 4-+High 1 Very Low 8-High
[Permit from the USACE. Reducing Jwetiand impacts
these impacts would aliow the project to|
7 obtain a NWP.
s a result of legal challenges to
elements of the environmental
documert, £ may become necessany (o o e o wsuts
Actve 5 Threat Environmental Challenge to EIR revise and recircutate the EIR which cing for this 3-Moderate | 4 -Moderate 12 4 -Moderate
may delay PARED, permit submittals |75 0 pocject
and RAN acquisition delaying RTL
milestone:
8
A ngorous altematives analysis will
A% & result of design changes that are  [be performed to accurately determine
outside of what was addressed inthe  [temporary and permanent impacts
Ervironmental Document, a rom full range of project alternatives.
suppiemental EIR may be required lunder consideration. The
Active [} Threat Design Supplemental ER which would lead 1o a delay for publc  [gectechnical investgation and 2Low 2-Low 2-Low
comment period, delay in meeting the  |prelminary gectechnical design
[PASED misestone, increased support  [report is expectad to be compieted in
cost, delay RW acquisition, RWC, and |the PASED phase which should
RTL milestones. |serve 10 minimaze design changes
9 lduring the PSAE phase
A a resull of the project falling within
he State and Local coastal
il il el Environmental impacis from curent
[permits are required and a delay in beines
Actie 7 Theeat | Environmental Coastal Permits appiication for andor receipt of permis |7 P determined unti arigh | 4-Moderate 8-High
A oompietion of preliminary studies. A
or appeals may ocour, which woukd 1633 eaiicatied permit s anticipated for
o2 delay in the project and possible  [For50 9 5 P! e
project changes to comply with permit L
10 conditions




NMonynsipHble noaxoabl

* PeecTpbl puckoB
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MonynsipHble nogxoAbl

* PeecTpbl pycKoB
* Puck matpuubl
* AHanuns lNancrtyk-babouka

Potential
Causes
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MonynapHble noaxoabl

e KauyecTBeHHble/CEMUN-KONMNYECTBEHHbIE a He
KO/INnyeCTBE€HHbIE OLEHKUN

e OLleHKN BEPOATHOCTEN UM pa3mepa yulepba
He N3MEHSAITCSA Npu HOBOM MHAopMaL

* He yunTbiBalOT B3aMMOCBSA3€ei MeXay puckamu

e YacTHble (ad-hoc) meToabl

BmecTe: Cnucrtema peaktmBHa 1 He NpoakTMBHa



Cepwusi ICO 31000

PuckK: BNusiHne HeonpeaesieHHOCTU Ha Lienu

[NocneacTBnsa MOryT ObITb Kak
oTpuLUaTeNnbHbIM, TaK U NONOXNTENbHbIM

ICTOUHUKK pUCKa
[ToTeHUMaIbHbIE COObITUA
[locneancTBuA

Bce 310 MeeT BEPOATHOCTHbIN
Xapakrtep
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Metric |
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BaincoBckuii noaxopn K aHasiu3y pUCKoB

* Teopema Baiieca - kak aganTupoBaThb OLEHKN Ha
OCHOBE MPOLL/ION MHhOPMALIMM U HOBbIX AAHHbIX.

« 3anoxeHa B Ctoxactuuyeckyro N'padoByto
Mopgenb B ocHoBe MBayes

()
. event

‘ risk




BaincoBckuii noaxopn K aHasiu3y pUCKoB

* Teopema Baiieca - kak aganTupoBaThb OLEHKN Ha
OCHOBE MPOLL/ION MHhOPMALIMM U HOBbIX AAHHbIX.

« 3asioxkeHa B BeposiTHOCcTHY1O MpachoByto
Mopgenb B ocHoBe MBayes
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BaincoBckuii noaxopn K aHasiu3y pUCKoB

* Teopema Baiieca - kak aganTupoBaThb OLEHKN Ha
OCHOBE MPOLL/ION MHhOPMALIMM U HOBbIX AAHHbIX.

« 3asioxkeHa B BeposiTHOCcTHY1O MpachoByto
Mopgenb B ocHoBe MBayes
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BaicoBCKUM Noaxon K aHa/in3y pUCcKoB

* Teopema Baiieca - kak aganTupoBaThb OLEHKN Ha
OCHOBE MPOLL/ION MHhOPMALIMM U HOBbIX AAHHbIX.

« 3asioxkeHa B BeposiTHOCcTHY1O MpachoByto
Mopgenb B ocHoBe MBayes
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Brainstorming
Delphi technique
Nominal group technique
Structure/semi-structured interviews
Surveys

B.2 Identification of risks
Checklists/classifications/taxonomies

Failure models & effects analysis (FMEA,FMECA)

Hazard and operability (HAZOP)
Scenario Analysis

B.3 Determing sources, causes and drivers of risk

Cindynic approach
Ishikawa analysis

B.4 Analyse existing controls
Bow tie analysis
Hazard analysis (HACCP)

Layers of protection (LOPA)

B.5 Understanding impact and likelihood
Bayesian analysis, Bayesian networks
Business impact analysis
Cause-consequence analysis
Event-tree & Fault tree analysis
Human reliability analysis
Markov Analysis
Monte Carlo simulation

MCO 31010 (2019) — MeToAbl OLLEHKN PUCKOB

B.1 Eliciting view from stakeholders and experts B.6 Analysing dependencies and interactions

Causal mapping
Cross impact analysis

B.7 Providing measures of risk
Toxicological risk assessmenta
Value at risk (VaR)

Conditional value at risk (CVar)

B.8 Evaluating the significance of risk
ALARP & SFAIRP
Frequency diagrams
Pareto charts
Reliability centered maintenance (RCM)
Risk indices

B.9 Selecting between options
Cost/benefit analysis
Decision tree analysis
Game theory
Multi-criteria analysis

B.10 Recording and reporting
Risk registers
Risk matrix
S-curves

&
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B.9 Selecting between options
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Mopaenu MoryT 6biTb MHOTOYPOBHEBDIE
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MO)XHO 3anycKaTb pas/iuiyHble aJITOPUTMbI
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CNnoXHo nu co3faBaTb Takue mogenu? - Hert




AnHamMmunueckasi agantalusi NPOrHo3oB

Geometric Brownian Motion
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MBayes

* Lenb: YnpouleHne NpMMeHeHns CTOXacTUYeCKoro
MoaennpoBaHnst u baliecoBCKUX METOMIOB A1t aHa/IM3a
PUCKOB

* [M03BO/SIET NO/Ib30BATE/NO CPOKYCUpOBATCH HA
MoJeNIMPoBaHUM a He peannsaunnii anropuTMoB

« CokpaujaeT KonmyecTsa OWMOOK B KoAe 1 ycKopsieT
pa3paboTKy NnpuKnaaHbIX Moaenemn

* YnpouwaeT o6CcnyXnBaHue Moaeneii n ux agantauunio
noA, HoBble YC/IOBMS 3KCMNyaTauun

Low Code pegakTop Bubnmnotekn Bubnunotekn obyyeHns  BplyncnutenbHble
mMoaenen rpadooBbIX MozZenen Ha JaHHbIX LIBVKKM

anropuTMoB

19



Apyrne npumepbl Mogeneu
PerpeCCI/IOHHbIe MoAdenn
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Cnacno6o 3a BHUMaHue!

Bonpock!?
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