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What I've Seen, Heard, Observed... (@’

- ™
o

= Global Wind Market is Exciting...High Expectations
— Expansion and growth

— Technology improvement opportunities
— Generation mix...A Real Alternative

= Reliability is an Important Issue
— Performance relative to pro-forma expectations...ROI

— Design issues vs. O&M experience...Field Knowledge & Expertise
— Uniform performance metrics

= Young but Rapidly Maturing Industry
— However, infrastructure exists for value and payback
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Who Is SPS? (@’
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= Reliability Engineering and = Industry Methodology
Information Technology
Company — Common coding structure

(EBS & KKS)...taxonomy
to a component level

— Compile RAM data from global _ IEEE and ISO standards
power plants through ORAP® _
— NERC and WEC compliant

— Initiated to meet industry need

= Focus...
_ — Strong support from EPRI
— Gas and steam turbine plants and DOE
« Power generation
« Oil and gas

e Mechanical drive

Applicable to Wind???
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What Is ORAP? (@’ _

o

= RAM Database = Close Relationship With
— All OEM gas and steam OEMs & Operators
turbines — ORAP supports design
— Simple and combined cycle Improvement and
— All applications enhanced O&M practices
— Duty cycles = Open Minded...Unbiased

= Benchmarking

— Your unit vs. the Fleet and
best in class

— Market comparisons

Applicable to Wind???
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So...Is ORAP Applicable? (@’
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Key Features wind
= Taxonomy...Component Level Detalil w4
= Operating Data V|

— Service Hours, MWH, Counters, Life Time Parameters, Starts,
Reserve Hours, etc...

= Event Data ZI

— Forced Outages, Maintenance (Scheduled & Unscheduled)
Outages, Concurrent Maintenance, Deratings, etc...

= Performance Data ZI
— Fuel (Wind), Energy...Efficiency

Standard Methodology
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The Taxonomy is the Key for ORAP® SPS

A TOTAL PLANT | PLANT AND UNIT COMBINED CYCLE MULTI-SHAFT
APPROACH MAJOR SYSTEM GAS TURBINE
SYSTEM COMPRESSOR
COMPONENT GROUP ROTOR GAS PATH
| COMPONENT BLADES

COND/ FEEDW.

TURBINE
STEAM TURBINE
> §  1.Blades
compressor - GAS TURBINE Code Tree (All Codes) 2 Rotor
GT GENERATOR -
=-EBS Codes = | ! 3. Pitch
[ Aera Engine (GE) - i 4. Brake
: . 5. Low-speed shaht
-- Accessory Drive (GGAD) 6. Goar hox
[+l Besrings (GGER) ! 7. Generator
| n P | ace (- Cambustion (GGCE) ; :wrn“crl
(- Cooling/Esdraction Alr (GGCA) N
-- Gas Fuel (GGEGF) 11. Nacelle
=+ High Pressure Compressor (GGCH) 12 High-spesd shah
: : o 12 Yaw drive
-- Casing - HPC (GGCHCS) 14. Yaw motor
-- Ducts - HPC (GGCHDLD 15. Tower
-- Inzpections-HPC (GGCHIM)
-- Instrumentation - HPC (GGCHIC)
-- Rotor - HPC (GGCHRO) . .
=) Ratar Gas Path - HPC (GGCHRG) E asi |y Ap pl e d

- Blade Locks and Retainers (GGCHRGO31 )
- Compressor Rotor Blades - 10th Stage (G
- iCampressor Rotor Blades - 11th Stage (G
- Compressor Rotor Blades - 12th Stage (G
- Compressor Rotor Blades - 13th Stage (G
- Compressor Rotor Blades - 14th Stage (G
- iCampressor Rotor Blades - 15th Stage (G
- Compressor Rotor Blades - 16th Stage (G
- Compressor Rotor Blades - 15t Stage (GG

o - Compressor Rotor Blades - 2nd Stace (GCT
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So...Is ORAP Applicable? (@’

—— ™
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Key Features wind
= Taxonomy...Component Level Detalil w4
= Operating Data V|

— Service Hours, MWH, Counters, Life Time Parameters, Starts,
Reserve Hours, etc...

= Event Data ZI

— Forced Outages, Maintenance (Scheduled & Unscheduled)
Outages, Concurrent Maintenance, Deratings, etc...

= Performance Data ZI
— Fuel (Wind), Energy...Efficiency

Yes... ORAP is Applicable
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So...iIs ORAP Applicable? @_

= For Example...Two 400 MW Plants

Combined Cycle Plant Wind Farm

And the Technology Exists to
Capture Data at the “Right” Level
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We Believe ORAP is Applicab

= As an example...

H
E F_I & H ! d: Sl ] [ B [T A N
| 1 Number of Tm]
Diumber of| Data Set Parts Repair
Failures in| Total Fired | Assumed Time 5td Dev Repair
nt|[EBS Code Data Set hrs per Howrs | Time Hours e
] Mode
~ | EBs o~ ~lo - ~|  site [*]| Pland~]| Unit(~] Coowf~| BeginDatel™ - | |
HULL [GGAD 1 3 55 1 077 = 1w
NULL GGAD FS |Noiss, Not Wi{Company 1 [Site 1 Plamt1 (Uit 1 SAC | 11/05/2005 13.01 " —
| N e
i N NP e, R
i i = 5 i ;
HULL GGADEER 2 3,043,855 59 1 037 = ° 2
GGADER. | MU |Wom, ExcessiCompany 1 [Site 1 Pl 1 (Ut ] SAC | 0S/1172006 0641
| SPS
i -
NULL GGADER. | MU |Maintenance, {Company | [Site | Flut 1  [Unmit] SAC | 0B/16/2006 0632
i CGHI Company
G| GGADERDO - 3,043,839 59 1 77 Operational Reliability Analysiz Program
Aerasroiy Gu : _3.04332’;2 : ;’ (ORAPE)
NULL GGADCS | CM [lwpection |Company | [Site Phnt1  [Unit2 AC | D2/0412004 2322 Fourth Quarter 2003
i Market Report
i XYZ Desizn
- Strategic Power Systems, Inc.®
D4/18/2003 0700 11121 Carmal Commons Boulavard
Suite 100
Charloss, NC 28226
exapispeine som
04/19/2003 0700
et
RST Division of GHI Company
.................. 80 Rural Read M/S 20
05/18/2003 0700 Azywhere, World
Serasagic Powsr Syssers, Inc. (SPS™) i providing Oparasiozal Ralssbility Analys Program (ORAPE) anslyes and
‘ruports (dar) and thet e b mensed 23 2 iy
This sepert is =0t to'be copied for distri=So cr e cutsida eur compeny witho:t o expressed aTitie fogic
‘Powar Sysiess, Iecw
ORA = in ks of Strategic Powes S

Component & System Level Detail

- MTBF
- MTTR

- Failure Rate, etc.

3 - Equipment Trends: Standby Peaking Dry

Customer Market Reports

Benchmarking
RAM Trends
Inspection Data

Unit Specific Information, etc. 9/18/07
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Our Approach is Applicable @_

= |Information from SCADA

= Work Order System...

For Input to ORAP®

Uniform Data with Minimum Effort
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ORAP Benefits e

= Preventative Maintenance

— Trends across the Fleet and Market

— Breakdown by components and sub-components (total plant)
— Availability

— Reliability

— Service Factor

— Outage Factors

— Mean Time Values

= Benchmarking

— Your unit vs. total Fleet and Market (all technology alternatives)
— Your unit vs. Best in Class Performers

= Forecasting Major Maintenance and Forced Outages




Revenue Opportunity & Risk Mgm't (@:
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Full Management Reporting... Insurance, Financial, Executive Staff

Extended Intervals Between Maintenance... Process for RCM

Determine Source of Downtime... Frequency & Duration

Define Parts Life Limits Empirically (Critical Spares Planning)

Industry Expectations... Return on Investment

Reduction in inventory...

Reduction in planned maintenance...
Reduction in unreliability...
Reduction in RO costs...

Structured Method to Measure Continuous Improvement for Your Units
and the Fleet




If you are interested, a demonstration
can be arranged.

Thank you

WWW.Spsinc.com
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