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De-Risking the O&M of T&D Assets SIEMENS
How comfortable are you with your risk exposure?

You own a 125 MW It is 2:00 o’clock In
wind farm the morning

The single MV/HV

__4, transformer at the e e FEEnTE A
% farm has just been

- & devastating event
taken out of service = ¢ your business?

Strong winds are
for a yet unknown e blowing tonight
reason. All power .
production has

stopped!

The answer is a function of decisions you made in the past
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SIEMENS

De-Risking the O&M of T&D Assets
How large can the impact of the outage be?

30 $5.4

After 30 days
your lost

revenues will
be $5.4 million

Outage Days
S

125 Mw

Total Installed MW =
3 Plant Factor = 0.4
10 $1.8
3 Average Annual Energy = 438,000 _MWHh
1 Price of Energy = m
| 1 Average Daily Revenue = $180,000 USD
$0.0 $1.0 $2.0 $3.0 $4.0 $5.0 $6.0

Lost Revenues (Millions of USD)
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De-Risking the O&M of T&D Assets SIEMENS
About risk

Risks are the hazards to which
one is exposed because of
uncertainty

Risk is a characteristic of
decisions, with two dimensions:
(1) robustness, or the likelihood
of a decision being regrettable,
and (2) exposure, the amount
by which the decision is
regrettable

The risk profile is ultimately a function of the decisions that are made

Page 4 April 4, 2011 Dr. Ramén Nadira Copyright © Siemens Energy, Inc. 2011. All rights reserved.



De-Risking the O&M of T&D Assets SIEMENS
Decisions are made throughout the life cycle of the assets

Maintenance
Preventive, Corrective,
Availability Guarantees,

Costs

Condition Assessment
Inventory, Diagnostic,
Testing, Monitoring

Operation
Balance Run Time,
Best Efficiency Point,
Energy Management, OpEx

A | y 4

Acquisition
Planning, Design,
Procurement, Commissioning,
Licenses, CapEx

Financial Management
Accounting, Taxes, Revenues,
Expenses, Cash Flow, Legal

Risk Management
Technical, Economic,
Regulatory

Disposal
Rescue Value,
Environmental, Legal
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De-Risking the O&M of T&D Assets SIEMENS
Important decisions are made during the network design phase

Layout of T&D
Single or Network Standards of

(fully?) quality of
redundant equipment
' (high end vs.
low end)

CapEx vs. OpEx

trade-offs!

Single or | ' RN Sizing of
(fully?) - s equipment/
redundant & ; | RN reserves (n-1
circuits? ’ redundant?)

monitoring
capability?
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De-Risking the O&M of T&D Assets SIEMENS
Important decisions are made during the network design phase

Formal network planning studies of the integration of the renewable power

plant into the T&D network need to be undertaken. These must address all
relevant technical, commercial, and regulatory risks

Targets,
Concepts, Requirements
Fegmbﬂ@ _. Concepts,
Visiona > Feasibility,
Economics
= Renewal i
Consulting, : Extension Scope =
Calculatlohs _ Project= ® Planning

Modification

Maintenance L.
Commissioning

SR = Maintenance Detailed Design,
Settings
Economics and N gperﬁtlonal S :
Regulatory xcellence )
Compliance Operation *®
| « Disturbance Performance
Failure ' Analysis

Investigation
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De-Risking the O&M of T&D Assets SIEMENS
Important decisions impact the O&M performance

Insource O&M?

Outsource O&M? Service
Standard ST
Warranty? Service
Warranty? \ Support

L aat— \ A A }“
{:{ 4 Availability \ |

Spare Part Guarantees? mot
Management One for the LD coverage Monitoring

% .
T entire plant? for non- Services

Separate for performance
WTGs and

T&D Network?
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De-Risking the O&M of T&D Assets SIEMENS
The key is to be able to assess and mitigate the risks

= Network Analysis
and Reliability Studies
» Equipment Sizing
= Scenario Analysis
* Benchmarking Analysis

Network
Performance
Assessment

Risk Management
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De-Risking the O&M of T&D Assets SIEMENS
Examples of possible risk mitigation measures

Purchase a spare MV/HV * Reduces risk exposure against * Increases CapEx requirements

transformer catastrophic transformer failure events . o : Less
) : * No risk mitigation for the failure of
(Risk Reduction)

other equipment (e.g., array or
interconnection cables)

» Tends to be costly. Carries relatively
large deductibles

Install redundant MV/HV e Minimizes risk exposure against » Further increases CapEx requirement +
: . S

Eggifggn;isﬂon) catastrophic transformer failure events No risk mitigation for the failure of E
» T&D network becomes n-1 resilient other equipment (e.g., array or S

for transformer failures interconnection cables) @)

Purchase Business » Makes asset owner whole for » Only provides coverage for certain °
Interruption Insurance specific, catastrophic events (i.e., low pre-determined failure events o
(Risk Transfer) probability, high impact) =
(@)

&)

A

Enter into a care-free service  « Care-free option for asset owners for » Could be relatively more costly than

contract the entire O&M of the assets measures above
(Risk Transfer) e De-risks the O&M of the T&D
assets: (1) costs are predictable, (2) More

performance is guaranteed, (3) shields
asset owner from the consequences of
all failure events (excluding force
majeure)
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De-Risking the O&M of T&D Assets

SIEMENS

Make sure to have arisk profile you are comfortable with!

Care-Free
Service Program

PERFORMANCE
GUARANTEES

Mobilization Time
Spare Parts Availability
EBoP Availability
Extended Warranty

SPARES MANAGEMENT

Required Stock
Storage & Dispatch
Procurement

FAULT RECOVERY

2nd Line of Support
Corrective Maintenance

FIRST LINE
OF SUPPORT

On-Site Staff

MONITORING

Hot Line

Remote Diagnostic Center
Cable Condition Monitoring

SCHEDULED
MAINTENANCE

Inspections
Preventive Maintenance EBoP
Preventive Maintenance Other
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| have a care-
free service
contract in
place!

| am covered

against the
transformer
outage event!
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Thank you for your attention!
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De-Risking the O&M of T&D Assets SIEMENS
For further information please contact

Ramon Nadira, Ph.D. Roland Knobloch
Director Director BA

Network Services Network Services

Siemens Energy, Inc. Siemens AG

E D SE AS NE E D SE AS NE

Energy Sector Energy Sector

14521 Old Katy Rd., Suite 100 Humboldtstr. 59

Houston, TX 77079, USA 90459 Nuremberg, Germany
Tel: +1(281) 809-1938 Tel.: +49 (911) 433-5320
Mobile: +1 (713) 254-0564 Mobile: +49 (173) 707-2689
ramon.nadira@siemens.com roland.knobloch@siemens.com

network-services.energy@siemens.com

www.siemens.com/enerqy
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De-Risking the O&M of T&D Assets
Important decisions impact the O&M phase

Siemens Wind Park Service Programs

Value

300W
(Warranty)

! B Warranties
(Availability)

Availability
Warranty

s

Availability
Warranty
Scheduled

Service

Scheduled
Service

Scheduled
Service

t
8

& 4 Sy e

R T

SIEMENS

4000 series
(Offshore)

Offshore
Selected
Services

Availability

%

Scheduled
Service

This may/shall include our innovative service portfolio elements like condition monitoring,
remote diagnostics, availability guarantees, extended warranties, hotline services etc.

Dr. Ramoén Nadira
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