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About PA Consulting Group

PA Consulting Group (PA) is a leading management, system and technology consulting firm

founded in 1943.
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= PAis global: we employ over
2,100 consultants operating
from 25 offices in more than 10
countries

= PAis experienced: our advice
is founded in deep sector and
industry expertise across a
wide range of consultancy
services

= PAis innovative: we have
proven hands-on experience in
bringing innovative ideas and
technology successfully to
market

Nuclear Specific Expertise

= Business Case Development

= Capital Project Prioritization

= Cost and Schedule Risk Modeling
= Plant Life Extension Assessment
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= Regional Economic Impact Analysis
= Strategic Sourcing and Procurement
= Operations Rightsizing

= Contract Review
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When can Decision Analysis be applied to the energy sector?

The energy industry is experiencing significant change. Decision analysis can and has been
effectively employed across a wide array of capital projects, programs and initiatives.

Solar Power

Energy Efficiency

Real Estate

Nuclear Power

Ol
N

With any Estimate, Schedule or Plan there are only a finite number
of things that can go right, but there are an infinite number of things
that can go wrong.

mCOnsulting
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The Nuclear Industry Overview - International

Nuclear energy is undergoing a renaissance around the world. Globally, 58 new reactors are under
construction, and 148 new reactors are planned to be in operation before 2030.* An additional 331
reactors have been proposed.

Conada: Russia:

. 32 Operating
104 Operating 10 in Construction
0 in Construction

UK: 14 Planned
19 Operating
0 in Construction

4 Planned
=

0 Planned

China:

13 Operating
23 Construction
39 Planned

Germany:
7417 Operating
0 in Construction

uUsS:

104 Operating 0 Planned

1 in Construction ¢ 55 Operating

30 Planned 2 in Construction

12 Planned

Q G S. Korea:
India: \ ® m 20 Operating
19 Operating 6 in Construction
4 in Construction 6 Planned

20 Planned

*This map represents
over 60% of all
planned and ongoing
construction.

v fb

Source: World Nuclear Association October 2010,
http://www.world-nuclear.org/info/reactors.html
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The Nuclear Decision

Given the inherent challenges surrounding constructing a nuclear plant, it is important that the

decision to build a nuclear power plant carefully consider all the factors that influence this major
investment of resources.

Licensing
Reliable Process
Energy Build Cost
Supply Uncertainty
Clean Air
Value

I Need for

Current Fleet Project Lead Times  Supply

Performance and Costs
Protection New Technologies .
Economic Against New Process
Development CO, Less Prolonged Weak
Forward High Risk Dependence Ecpnom|c
Price Capacity on QOil Environment
Stability Factors and Natural Gas Energy
Job Safety Transportation Risk Conservation
Creation Record
Majority of
Total Cost
Fixed
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Using Risk Analysis to Evaluate the Nuclear Decision

One individual decision can have multiple significant effects—impacting the entire industry and
spreading externalities to a frustrated customer base.
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/"~ If the wrong decision is made, whose burden™  / Aside from cost, why are nuclear decisions so ™,
IS it? complex?

» Cost of wrong decisions in pharmaceutical industry * Public/hostile environment

is passed to consumers - Dated experience
: « Shifting environment
motorists

» Wrong policy decisions by government will be * Resource scarcity

passed to taxpayers » Asymmetric information

» Ratepayers in some states are paying today for * Various stakeholders

.’
i  Dry hole cost in oil and gas industry is passed to
. nuclear plants expected in operation in 2020
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/' * Multiple & competing objectives )
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The Cost of New Nuclear — What Happened?

Since the beginning of the initial wave of commercial nuclear plant construction in the early 1970’s,
costs have escalated wildly, making nuclear plants very expensive to build.

3500 Northeast Utilities 1.800 - Duke 2000 Commonwealth Edison
3,000 1,600 - 1,800
| 1,400 - 1,600
2,500 /200 1,233

2,000 ] ,
E S 0 Z 1,000
& 1,500 3 800 - 3 agp
1,000 600 - 600
400 - 400
500 200 -
0 | N 0
1971 1975 1986 1974 1984 1987 1971 1974 1984 1987

————

The trend of severe escalation has continued
today:

* Florida Light and Power, Southern Company, and
TVA all expect to spend around $3,000/kw for
new plants.

» South Texas Project units 3 & 4 cost estimates
range from $12 - $17 billion.

B\Consulting
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The Cost of New Nuclear — What Happened?

Since Three Mile Island, the NRC has continued to “ratchet” up safety regulations. This continual

process of enhancement has resulted in continually increasing operating costs and unprecedented
increases in the cost of a new plant.

How much does a
Pinto cost today?

1970 Ford Pinto More safety costs 2011 Ford Fiesta
| money.
\
[
Features: optional mirrors, windshield Features: traction control, anti-lock disc
wipers, locks, emergency brake brakes, 6 airbags
Cost: $1,850 » Cost: $17,400

Even discounting 40 years of inflation, the 2011 model is twice as expensive as the 1970 vehicle.
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What's the Problem?

When dealing with billion dollar, multi-year projects, a single point
estimate Is not going provide credibility to the project manager or instill
confidence in stakeholders.

Consulting
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A Nuclear Case Study: New Build Risk Analysis

In an effort to determine the expected cost and schedule

[ 1 - pecision

Identify & Quantify
Risks

m — Uncertainty (external event

© PA Knowledge Limited 2010.

Establish Baseline
Project Schedule
Project Budget

Allocation of Cost

Perform Monte
Carlo Analysis
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Analyze Results:
Range of
possibilities
Sensitivities
Critical risks

o 52

|

5.26 #0.04 Reliability =87 6%
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Modeling Techniques: Determining the Base Case

Define Project Cost Estimate

Define Project Schedule

A

AP 1000 Estimate Area

F

Single Unit
Estimate

H

Single Unit

Estimate

il in Mov 2007% in Dec 2009%

2 Standard Plant 4 507077 $48,204,738
3 Equipment 5.832.409 T7.260.942

4 Transportation 1.859.319 1.961.582

5 |Proj Mgmt 1.066.047 1.124 630

6 |Engineering 5.835.086 9.324 181

7 |Purchasing 5.134.051 5416 424

8 | Construction Directs 1.246.942 1.315.524

9 | Construction Indirects 5.703.154 5.016.827

10 | QA 3.613.824 3.812.584

11 |Insurance 770057 312410

12 | Other T.761.920 5.188.825

13 Subtotal 542 875,809 545 233,979
14 |Contingency 52.815.886 $2.970,759
15

16 | Site Specific $35.775,123 $37.742,755
17 |Equipment 2.961.129 3.123.991

18 | Transportation 1.735.964 1.834.607

19 |Project Management 2.290.885 2.416.884

20 |[Engineering 261,214 275,581

21 |Construction Direct 4.308.125 50726572

22 |Construction Indirect 5,620,687 5,929 536

23 QA B8.749.770 9.231.003

24 [Insurance 5.651.930 T7.017.786

25 Subtotal 533.082.716 534 902, 265
26 |Contingency 52,692 407 52,840,490
27

23 Other Plant Costs $34,011,685 $35,882,328
29 | Simulator T7.802.403 B8.231.536

30 | Startup 4 604792 4 855.055

31 Import Duty 2.303.977 2.430.696

14 4 » M Project Cost Estimates U1 Cost by Project Phase U3 Cost by Project Phase
Ready S

Determine costs by line item or WBS.
Costs by individual activity may muddy the picture

© PA Knowledge Limited 2010.

UNIT 3 COMTAINVENT
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Task Mame Duration 2009 2010 m 012
Gir 1 [Qtr 2 et 3ot 4 |Gt 1ot 2ot 3] Gir 4 2t 1t 2]t 3|2t 4 Gt 1@t 2t 3 (et 4 @ir1 |
- Bellefonte Unit 3 - LICENSING & PRE-CONSTRUCTION §3.13 mons 16
UNIT 3 & 4 COL APPLICATION & ER SUBMITTAL 0days
UNIT 3 & 4 COL APPLICATION ACCEPTED BY NRC (0163 mans
LICENSING - Inchuding NEPA Impacts 6.5 monz —— 18
TVA Board Decision - Unit 1 or Unit 3? 0 mons 54 ‘
= UHIT 3 & 4 SITE STUDIES, ENGINEERING (SHAW) 3.5 mons 21
INITIAL UNIT 3 & 4 SITE REYIEW 2.5 mons
UNIT 3 LARGE CRANE RESERYATION Omong "’ 6
UNIT 3 PRE-SITE ENGINEERING 12 manz
UNIT 3 & 4 SITE DEWELOPMENT 18 mong
= UHIT 3 LONG LEAD MATERIAL Todmons
LNIT 3 FORGING RESERYATIONS 0monz
NEGOTIATE UNIT 3 Enginesting Procurement Construction (EPCYC) 7.5 mans
UNIT 3 STEAM GENERATOR QRDER PLACEMENT & FABRICATION, 42 mons
Fabricate and Delwer Unit 3 CA20 Module 24 mang
OTHER UMIT 3 LLMW 40 manz
Qrder Simulatar 0mang
- CONSTRUCTION 59 mons 1047
= UNIT 3 & 4 SITE PREPARATIONS & HUC ISLAND CONCRETE 18.3 mons pm—
UNIT 3 & 4 EXCAVATE NUC ISLAND BASEMAT 10 mans { ]
UMIT 3 PLACE CONCRETE WILC ISLAND 8.3 mons
= UHIT 3 CONTAINMENT | 19 mons
UNIT 5 Assemble & Erect STRUCTL MODULE CADM 3 manz
UNIT 3 Containmert Construction through SET REACTOR VE! 8 mang
UNIT 3 SET & ALIGH STM GEN1 &2 2mans
UNIT 3 Complete CONTAINMENT CONSTRUCTION B mong
= UHIT 3 AUXILIARY BUILDING 53.8 mons L o
Unit 3 Ste Assembly of CA 20 Module 12 mans
UNIT 3 Erect CA20 MCDULE ON BASEMAT 1.5 mons
UNIT 3 AU BLDG - CONSTRUCTION 3.5 monz
LINIT 3 & Bidg Construction thru CONTROL R COMPL 28 mang
UNIT 3 TUREIME BUILDING 30 mans
UNIT 3 DIESEL GENERATOR BUILDING CONSTRUCTION 4.5 mons
UNIT 3 ANKE? BUILDING 23 manz
Mid I |
Determine baseline project schedule and
expected critical path activities
Consulting
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Modeling Techniques: Establishing the Risk Framework

Key drivers and uncertainties must be identified to build the model. Some examples include:

Technologies to be considered
« ABWR

« APWR

« AP 1000

* EPR

* Modular (NuStart, mPower, etc.)
Fuel Prices

* Natural Gas

 Coal

* Nuclear

Environmental Regulation

+ Carbon

+ SO2

° Hg

* Flyash

+ Other

© PA Knowledge Limited 2010.
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Retirement of Existing Facilities
* Which plants?

* What sequence?

* What schedule?

New Nuclear Capital Costs

* Siting

 Design/Engineering

* Procurement

* Materials

* Labor

New Nuclear Operating Costs
+ O&M

* Fuel

* A&G

Licensing, Development & Construction Timeline and

Decision Points

PA



Modeling Techniques: Building the Risk Register

Risk
Categories

Risk Type —

Project Risks

Project
Management

Personnel/
Labor

Licensing

Material

Design

© PA Knowledge Limited 2010.

Contractor/
Supply Chain

Design Basis
Issues

N\ (
Estimate — Escalation
Accuracy
J (&
N\ (
Scope Currency
Growth Valuation
J G
-
Supply Chain
Pressure
\
Page 14

~
Weather/
Acts of God
J
A
Labor
Disruption
J
™
Labor
Shortages
Y,
™
Material/
Supply Chain
J
A
Equipment
Availability
Y,
Consulting
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Modeling Techniques: Building the Risk Register

Once identified, risks are appropriately defined, categorized and compiled in a risk register.

Risk Category

External
External

External
External
External

Financial
Financial
Financial
Financial
Performance

Performance
Performance
Performance

Performance
Performance
Performance
Performance
Performance
Performance

Performance

© PA Knowledge Limited 2010.

Risk Type

Availabilty of Qualified Labor
Equipment Awvailability

Labor Dizrupticn
Material Availability
Weather Force Majuer

Currency Valuation
Currency Valuation
Ezcalation

E=zcalaticn

Contractor Supphy Chain

Contractor Supphy Chain
Contractor Supphy Chain
Contractor Supphy Chain

Contractor Supphy Chain
De=ign

De=ign

De=ign

Katerial

lMaterial

Material

Risk Item

Unzpecifisd Rizk
Unzpecified Rizk

Unzpecified Rizk
Unzpecified Rizk
Unzpecified Rizk

Severe economic recezgion within in next vear
Unzpecified Rizk

Expediting Coztz

Unzpecifisd Rizk

EPC Contract

Obzolete Componentz and/or partz
Late ldentification of Procurement Needs
Availability of Expediters

Unzpecified Rizk

Field Changes

De=ign Changes
Unzpecifisd Rizk
Component Failures
Equipment Operabilty lezues
Unzpecified Rizk

Input lteration Input Input Ouput Input Input
b |
Distribution Distribution Prohahility of Occurrence  Cost  Schedule
Type Percentile Occurance Decision Impact

Rizkpertalt G59% 100% 1 E *
Rizkpertalt 67 % 100%: 1 x X
Rizkpertalt G9% 5% 0 x *
Rizkpertalt 45% 100%: 1 ® ¥
Rizkpertalt 51% 5% 0 x *
Rizkpertalt 39% 0% 0 ®
Rizkpertalt 47% 100% 1 *
Rizkpertalt 25% 0% 0 *
Rizkpertalt 41% 0% ] E
Rizkpertalt 4% 100%: 1 x X
Rizkpertalt 35% 0% 0 *
Rizkpertalt T2% 0% 0 ¥
Rizkpertalt 83% 100%: 1 x *
Rizkpertalt 61% 100%: 1 ¥
Rizkpertalt TE% 100% 1 * *
Rizkpertalt 35% 100% 1 *
Rizkpertalt 33% 100% 1 E
Rizkpertalt G8% 100%: 1 x
Rizkpertalt G8% 100% 1 ®
Rizkpertalt 45% 100% 1 *

Page 15

Impact
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Modeling Techniques: Building the Risk Register

Once identified, risks are appropriately defined, categorized and compiled in a risk register.

Note that at this point,
we have not quantified
any risks, simply
aggregated and
qualified.

© PA Knowledge Limited 2010.

Risk Category
External
External
External
External
External

Financial
Financial
Financial
Financial
Performance

\

Risk Type

Auvvailability of Qualified Labor
Equipment Availability

Labor Dizruption

Material Availakility

Weather Force Majuer

Currency Valuation
Currency Valuation
Ezcalation

Ezcalation

Contractor Supphy Chain

v
—
—
—
—
—
—
_—
—
-—
—
—
—
—
—
—
—
—
—
—
—
—
-—
—
—
—
—

Risk Item

Unzpecified Rizk
Unzpecified Rizk

Unzpecified Rizk
Unzpecified Rizk
Unzpecified Rizk

Severs economic recession within in next year
Unzpecifisd Rizk

Expediting Costz

Unzpecified Rizk

EPC Contract

7

Combine Category, Type
& Item to define a
unique risk

—
_—
—
-—
—
—
—

Input lteration Input
hl

Distribution Distribution

Type Percentile
Rizkpertalt 65%
Rizkpertalt 67%
Rizkpertalt 65%
Rizkpertalt 45%
Rizkpertalt 51%
Rizkpertalt 35%
Rizkpertalt 47%
Rizkpertalt 25%
Rizkpertalt 41%
Rizkpertalt 4%

Designate distribution type
and bounding

Define “Correlations”

Page 16
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Modeling Techniques: Building the Risk Register

Once identified, risks are appropriately defined, categorized and compiled in a risk register.

Input Ouput Input Input
Prohahility of Occurrence  Cost  Schedule

Risk Category  Risk Type Risk Item ..
Occurance Decsion Impact Impact

External Availability of Qualified Labori Unzpecified Rizk 100% 1 * *

External Equipment Awvailability Unzpecified Rizk 100% 1 * ®
Note that at th|3 External Labor Dizruption Unzpecified Rizk 2% 0 X X
point, we have External Material Availability Unspecified Risk 100% 1 x x
not quantlﬂed External Weather Force Majuer Un=pecified Rizk 5% 0 * x
any ”Sks’ Slmply Financial Currency Valuation SEevere economic recesgion within in next vear 0 X
aggregated and Financial Currency Valuation Unzpecified Rizk 1 ®
quallfled Financial Ezcalaticn Expediting Coztz 0 *

Financial Ezcalation Unzpecifisd Rizk 0 *

Performance Contractor Supphy Chain EPC Contra 1 x

Designate whether risk
will impact cost
or schedule

Define probability that Binomial function deciding
the risk occurs occurrence

Consulting
© PA Knowledge Limited 2010. Page 17 Group



Modeling Techniques: Quantifying Individual Risks

In consultation with project experts, possible risk impacts are identified, likelihoods assessed and

impact magnitudes assigned.

Engineering Dezign
Direct Indirect
Rizk Categary Riizk. Type Risk. ltem Risk Occurred? % Chance Lty ’ iATeeh le.elu IR i Low st Likely High Distribution Low Fost Likely High Distribution
Percentile Perzentile Perzentile
Construction Awailability of Engineering and Construction Lab{ Unzpecified Fisk 1 00 05| M. Likely a0 (1800,000) 1] 4 500,000 3066 602 1] 1,250,000 3,800,000 BREFR4
Construction Commaodity Price Increases Unzpecified Risk 0 174 05| M. Likely a0
Construction Commadity Price Increases Currency 1 fo0e 05| M. Likely a0
Construction Commodity Price Increases Escalatign Beyond CPI 1 100 05| M. Likely a0
Construction Fargings, tubing and shop awailability Unzpe isk ] 134 02| M. Likely a0
Construction Forgings, tubing and shop availability Steam Fabrication and Delivery 1 100 05| M. Likely a0
Construction Gieneral Uncertainties not included elzewhere | Unspe 0 |74 05| M. Likely a0
Construction Iaterial & Equipment Auyailability Unzpe, ] 174 05| M. Likely a0
Construction Paterial & Equipment Auailability 100 05| M. Likely a0
Construction Iaterial & Equipment Auailability . . 1 02| M. Likely a0
Canstruction Material & Equipment Avilabiit Determine all possible i 105¢| B Likel A 0| zooogoo | 5000000 | 4020352
quip 4 !l
Construction Obzolescence lssues . . 14 02| M. Likely a0
Construction Project Scope rl S k Im paCtS b ased 0 n 174 05| M. Likely a0
Construction Project Scope : H H H 174 05| M. Likely a0
Construction Project Scope rs k re g ISte r (CO m bl n atl ons 100 10| M. Likely amx|  [4.500,000) 0 4,100,000 406,243 | [8,326,000) 0| 12,560,000 2,958,051
Construction Project Scope H H 17 05| M. Likely a0
Construction Project Scope Of CategO”eS, typeS1 Items) 0 02| M. Likely a0
Construction Project Scope = 7 T fo0e 05| M. Likely a0
Construction Riecords { Document Management Unzpecified Risk 0 |74
Construction Fiecords { Document Management AN Packages [ASME Festatement Fequireme i m 1 iliti
Construction Seismic lssues Unspecified Fisk 1 00 TI e p rO b ab I I Itl eS ] 5,000,000 1,773,760 1] 2,000,000 5,000,000 3004, 342 |
Construction Technical lssues Unzpecified Risk 1 00 ] 4,576,600 299,120
Construction Technical lzsues Alloy 600 Remediation |szues ] 174 Of OCCU rrence from
Construction Technical lzsues Diezign Evaluation of ERCW System [Resizing A 0 174 rIS k re g Iste r
Construction Technical lssues Fire Praotection Requirements 1] 0
Construction Technical lzsues Giround W ater Intrusion - Licensing Concerns ] 174 0 ‘(r/' a0
Construction Technical lssues HWALC System ] 134 “Tikely a0
Construction Technical lzsues Low Level Radioactive Waste ] 174 05| M. Likely a0
Construction Technical lzsues Fieactor Coolant Pump Motors 0 174 05| M. Likely a0
Construction Technical lssues Steam Dumps ] 154 1022 | M. Likely a0
Construction Technical lssues Underground Piping 1 00 05| M. Likely a0 1,000,000 1,750,000 2.800,000 1795491
Construction Technical lssues waste Ponds ] 134 02| M. Likely a0
Financial Buziness Caze “Threzhold of Combart® Broke| Unzpecified Risk 0 I 05| M. Likely a0
Finaneial Buziness Caze “Threshold of Combart® Broke| Energy Effeciency and Demand Reduction 0 174 05| M. Likely a0
Financial Buziness Case “Threshold of Combort™ Erckel Fomward Gas Prices ] 154 1022 | M. Likely a0
Financial Busziness Caze “Threshold of Combart® Broke] Reduced Demand due to Economic Diownturn 1] 17 05| M. Likely a0
Financial Buziness Case “Threshold of Combort® Erokef Uncertainity around Carbon ] 134 02| M. Likely a0
Consulting
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Modeling Techniques: Quantifying Individual Risks

In consultation with project experts, possible risk impacts are identified, likelihoods assessed and
impact magnitudes assigned.

Engineering Dezign

Direct Indirect
Rizk Categary Riizk. Type Risk. ltem Risk Occurred? % Chance Lty ’ iATeeh le.elu IR i Low st Likely High Distribution Low Fost Likely High Distribution
Percentile Perzentile Perzentile P
Construction Awailability of Engineering and Construction Lab{ Unzpecified Fisk 1 00 05| M. Likely g0 [1,BDD,DV l 4 500,000 3066 602 1] 1,250,000 3,800,000 BREFR4
Construction Commaodity Price Increases Unzpecified Risk 0 174 05| ML Likeslu A0
Construction Commodity Price Increases Currency 1 fo0e 0| ML .
Construction Commodity Price Increases Escalation Beyond CPI 1 100 10| WL Determ ine the areas ) .
Construction Forgings, tubing and shop availability Unspecified Risk ] 114 05| M. L . CaICu |ate d |Str| buted
Construction Forgings, tubing and shop availability Steam Generator Fabrication and Delivery 1 100 10| WL Wh ere COSt IS to be i . ) .
Canstruction General Uncertainties not included elsewhere | Unzpecified Risk 1] G 10z | M. L Val ue. T| e d | St” b ut| on
Construction Iaterial & Equipment Auyailability Unzpecified Fisk ] 174 0| ML al I Ocated B .
Canstruction Material & Equipment & ailability Consartium Construction Demandtendar Cap i 100z iz | M. Ly L typ e fro m ris k re g | Ste r
Construction Iaterial & Equipment Auailability Counterfeit Parts ] 1 02| M. Likely a0 _
Construction Paterial & Equipment Auailability Long Lead Procurement 0 Al 05| M. Likely 30 / 2,000,000 5,000,000 4 020,352
Construction Obzolescence lssues Unzpecified Rizk ] 14 02| M. Likely a0
Construction Project Scope Unzpecified Fisk ] 174 05| M. Likely a0
Construction Project Scope Biv Lessons Learmed 0 174 05| M. Likely a0
Construction Project Seope Estimate Accuracy 1 00 02| M. Likely 30| [4.500,000) 1] 4,100,000 4,106,843 [ [6,326,000) 0| 12560,000 2,958,051
Construction Project Scope Ewalving Project Seope 0 17 05| M. Likely a0
Construction Project Scope Prower Uprate Evaluation ] 14 02| M. Likely a0
Construction Project Scope PS50 Seope [Switchyard & Transmizsion) 1 fo0e 05| M. Likely a0
Construction Riecords { Document Management Unzpecified Risk 0 |74 05| M. Likely a0
Construction Records { Document Management AN Packages [ASME Restatement Fiequireme ] 134 02| M. Likely a0
Construction Seismic lssues Unspecified Risk 1 1003 10| M. Likely a0 0| 2000000 5000000 1,773,750 0| 2000000 ( 50000000 3034542
Construction Technical lssues Unzpecified Risk 1 00 02| M. Likely a0 1] 1,830,640 4,576,600 299,120
Construction Technical lzsues Alloy 600 Remediation |szues ] 174 05| M. Likely a0
Construction Technical lzsues Diezign Evaluation of ERCW System [Resizing A 0 174 05| M. Likely a0
Construction Technical lssues Fire Praotection Requirements ] 134 02| M. Likely a0
Construction Technical lzsues Giround W ater Intrusion - Licensing Concerns 0 17 05| M. Likely a0
Construction Technical lssues HWALC System ] 134 02| M. Likely a0
Construction Technical lzsues Low Level Radioactive Waste ] 174 05| M. Likely a0
Construction Technical lzsues Fieactor Coolant Pump Motors 0 174 05| M. Likely a0
Construction Technical lssues Steam Dumps ] 154 1022 | M. Likely a0
Construction Technical lssues Underground Piping 1 00 05| M. Likely a0 1,000,000 1,750,000 2.800,000 1795491
Construction Technical lssues waste Ponds ] 134 02| M. Likely a0
Financial Buziness Caze “Threzhold of Combart® Broke| Unzpecified Risk 0 I 05| M. Likely a0
Finaneial Buziness Caze “Threshold of Combart® Broke| Energy Effeciency and Demand Reduction 0 174 05| M. Likely a0
Financial Buziness Case “Threshold of Combort™ Erckel Fomward Gas Prices ] 154 1022 | M. Likely a0
Financial Busziness Caze “Threshold of Combart® Broke] Reduced Demand due to Economic Diownturn 0 17 05| M. Likely a0
Financial Buziness Case “Threshold of Combort® Erokef Uncertainity around Carbon ] 134 02| M. Likely a0
Consulting
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Modeling Techniques: Calculating the Result

Projected Engineering Design Construction Work Comp & SU Testing Comp Dept QAQC
Spend Categories Start Task  End Task Direct Indirect Direct Nmrem Indirect Direct Indirect
Project Initiation & Site-Specific Design 5 9 13,603,849 146 561 11,587 223 065 AAT. ——GOE] 117RApRd] GSA307R3| 10934401
Site Preparation 10 20 13,503,849 777,718 9,331,936 1,193 9,745,300
Engineering & Procurement 5 15 58,019,245 724,320 7,214,191 5,862 Create summary 10,788,128
Construction 21 45 27,207,598 535,955 5,408,539 5,508 level risk-adjusted cost 9,457 395
Startup 44 43 13,603,849 820,488 | 12,388,425 reerl . ; h q 1,427 479
7 \ 136,038492 3304724 46428415  23507] allocationsfor each spen 42,353,203
/ \ category
If cost risks must be tied
_ 100% -
directly to scheduled
. 0% -
activities, allocate spend 90%
accordingly 80% 1
70%
60%
50%
40% A
30%
20%
10% -
0% - —t—
3,000 3,500 4,000 4,500
Consulti
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Modeling Techniques: Calculating the Result

Projected Engineering Design Construction Work Comp & SU Testing Comp Dept QAQT
Spend Categories Start Task  End Task Direct Indirect Direct Indirect Direct Indirect Direct Indirect
Project Initiation & Site-3pecific Design 5 9 13,603,849 446 561 11,587 223 965,554 7015808 | 11,286,264 5,539,763 10,934 401
Site Preparation 10 20 13,603,849 777718 9831034 1,193,546 547,699 [ 10137831 5,217,649 9,745,300
Engineering & Procurement 5 16 68,019 246 724 320 7,214 181 §,862,023 568,152 8,742 695 9,647,345 10,788,128
Construction 21 44 27,207 698 535,956 5,406,639 6,508 325 | 12264655 4158 184 1888474 9,457 894
Startup 44 48 13,603,849 a20, 168 12,388 426 7687 403 8,126 476 5,832 361 8762253 1,427 479
136,038,492 3,304,724 46,428415 23,307,750 28,622,787 40157 337 32055485 42,353,203
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Model Results: Risk Prioritization Method

All unmitigated risks must be prioritized based on impact and probabilities, with the focus of
mitigation being on the high priority risks.

Assessment of Impacts: Characteristics Prioritization of Risks

* Types of Impact
— Direct/indirect Need for Mitigation
— Physical/economic Aot M
 Timing of impact Certain
—Short/long term
* Financial implication
» Magnitude of impact Likely
» Aggregation of exposure to same drivers 5
g c
- Possible (o))
* Probability of incidence %
« Timing and/or frequency of incidence L
 Data for analysis varies by type of risk Rare 2
z
Very Low Medium Major Huge
. H = High priority L = Low priority
» Extent that the company can control and mitigate I - Medum priofy | vi — Very Low prioriy
each risk individually
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Model Results: Risk Mitigation

With the understanding gained of the highest priority risks, a risk management strategy is developed

to effectively manage project risk.

Risk Management Options

* Insurance, or asking a third party to
Transfer take on the risk in another way

 Contracting out some operations

* Ability to take action may be limited

* ‘Watch’ the risk to ensure that
Tolerate likelihood or impact does not change

* Track for new mitigation options as
they arise

» Actions to contain the risk
« Contingency plans

* Quick and decisive action to eliminate
Terminate risk, for e.qg.
- Introduction of new technology

© PA Knowledge Limited 2010. Page 23

Considerations

Proportionality of response

Cost-benefit analysis

Precautionary approach given
subjectivity of risk

Linkages between exposures

Counter-measures
(actions in place)

Contingencies (actions that get
activated based on event)
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Conclusions

« Decision analysis techniques offer flexible and adaptable methods for decision-making and management that
can be applied to almost any situation where risk and risk impacts are concerns.

« Decision analysis techniques are proven and useful tools to aid executives in arriving at decisions on high cost,
complex investments such as new nuclear plants, nuclear plant life extensions and power uprates.

+ Due to their complexity and vast number of variables associated with nuclear plant capital decisions, the
decision analysis methodology offers significantly more useful results than deterministic (point value)
methodologies can offer.

« The outputs of decision analysis models can be extremely useful in helping managers to identify the most
important risks and cost drivers and to apply their resources accordingly to mitigate them.
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