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LA SNET Benchmarking 2008

Remarque préliminaire :

Le benchmarking Eon est interne.
Les résultats sont strictement confidentiels et non diffusables.

Périmetre du Benchmarking 2008 :

« Unités charbon/lignite
« 27 centrales - 55 unités

Les Base de données (data pack) portent sur des informations
techniques et économiques :

- Opération : exploitation, manutention, laboratoire
« Maintenance

« Sécuriteé

 Formation

Plan de travail :

» Collecte des données a partir du 4 janvier 2009
« Emission du rapport définitif par UMS (cabinet d’audit): le 3 avril 2009
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LA SNET Benchmarking 2008

Remarque préliminaire :

Le présent document reprend un nombre limité des planches issues du
document de synthese réalisé par UMS sous contréle du CoC.

Comparaisons importantes a faire :

-Des disponibilités / indisponibilités par site et unités
-Des LTIF par site

-Des colits de manutention site

-Des colts d’opération / MWi

-Des colits de maintenance / MWi

-Des respects des plannings de révision

-De la flexibilité des tranches

-Des formations

Certains indicateurs apparaisent également dans les indicateurs de
qualité / service (CSL = Composite Service Level)

Rueil, le 5 mai 2009 3



LA SNET Benchmarking 2008

GWhn MWI H fonct | nb unitbench| >500 MW [499<MW<300| <299 MW

R... 11000 2000 5500 4 4

K... 7082 1940 3651 4 4

G... 12506 1911 6544 4 4

S.. 8043 1711 4701 4 1 3

M... 10370 1501 6909 4 4

B... 10237 1500 6825 2 2

S.. 3120 1132 2756 2

M... 7318 1062 6891 2 2

Emile Huchet 3

Provence

Lucy 836 245
Hornaing 729 240
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LA SNET

Breakdown of Plant Level Functional Drivers

Benchmarking 2008

Plant Management
The Plant Management section shows the
aggregate performance at the plant level. I
benchmarks 4 key areas in regards to service
level and effectiveness.
Service Level Drivers
* 25% - Unplanned Unavailability
v 25% - Availability
» 25% - Lost Time Injury Frequency
* 25% - Mumber of Environmental Incidents
Cost Driver
Total Adjusted O&M Cost (Non-Fuel) per MWh

Asset Management
Aszzet Management combines a trend of plant
performance as well as cost efficiency compared
to the amount of megawatt hours generated.
Service Level Drivers

* 20% - 3 Year Avg. Unplanned Unavailakility
+ 20% - 2 Year Avg. Availability
+ 20% - Total O&M Cost (Non-Fuel) per MWh
* 40% - Performance Trend (Above 3 Service
Level drivers combined trend)

Cost Driver

Total Adjusted Non-fuel O&M cost per MWI

Materials Handling
The Materials Handling secfion compares the
impact that the handling of materials (fueis, ash &
byproducts) has on lost MWh, as well as the unit's
efficiency in handling fuel.
Service Level Drivers
* 75% - Unplanned Unavailakility due to Materials
Handling
* 25% - Byproduct Net Costs per net MWh
Cost Driver
Met Adjusted Materials Handling Costs per
100,000 Tons of Fuels Burmed

Training
Training iz benchmarked by type of fraining
technical, safety, quality assurance, etc.

Service Level Drivers
Training hours by category per plant FTE

2 2008 UMS Group Inc., All Rights Reserved
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Safety & Health

Safety is compared at the plant level, and
accountz for plant employees and contractors
separately.

| | Dri
Lost Time Injury Frequency (LTIF)

Total Recordable Injury Freguency (TRIF)

e-on V6.0

Miscellaneous Services
Miscellaneous Services are those activities which
are non-core to the operation, maintenance, or
enginesrning of the generation assets.

Sorvice | 1 Dri
Mo Service Level Drivers needed for single metric
function

Cost Driver
Total Adjusted Miscellaneous Services Cost
per Plant Total FTEs
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LA SNET

Breakdown of Unit Level Functional Drivers

Benchmarking 2008

Thermal Efficiency
Themal Efficiency is measured at the generating
unit level. It iz calculated as the ratic of Total
Heat Input (excluding start up) divided by gross
generation in the most recent study year.

Service Level Drivers
Thermal Efficiency (Heat Rate (Kj/KWh))
Energy Exported (GJ)

Operations
Operations section iz ufilized to make a
comparison of the cost effeciveness and
performance of the unit’s operational activities.

Service Level Drivers
* 30% - Unplanned Unavailability
» 30% - Availability
* 15% - Mumber of Environmental Incidents
* 15% - Mumber of Hot Starts

Maintenance
Maintenance measures a 3 Year Average of unit
performance combined with maintenance work
quality.

Servi L Dri
* 40% - 3 Year Avg. Unplanned Unavailability

= 40% - 3 Year Avg. Availability

* 20% - Ratio of Corrective to Total Maintenance
Work Crders lzsued in Most Recent Year

* 10% - Byproduct net cosis Cost Driver
Cost Diriver 3 Year Average Total Adjusted Maintenance
Total Adjusted (Hon-Fuel) Operating Cost per Cost per MWI
MWI
Outage Planning & Management Environmental Control Flexibility

Outage Planning & Management analyzes the
cost efficiency of managing outages by comparing
costs spent to plan outages ws. total cost of
outages.

Service Level Drivers
* 33% -Outage Schedule Deviation {delays)
= 33% - Outage Budget Deviation {O&M and
Capital)
* 33% - Unplanned Unavailability within 90 days

Cost Driver
3 Year Average Total Adjusted Maintenance
Cost per MWI

The Environmental Control section benchmarks
poliuficn viclations and the effect control limitz
placed on unavailability.

Service Level Drivers
Unplanned Unavailability (due to environmental
control limits)

CostDriver
Total Adjusted Environmental Control Cost
per GWh generated

The Flexibility section benchmarks the ability of a
unit to come off or come on line in order to mest
market demands.

Service Level Drivers
= 25% Flexibility — (Hot Starts + Cold Staris) —
Planned Cutages — Unplanned outages)
* 25% Commercial Starts — (Hot Startz + Cold
Starts) — Unplanned outages)
* 25% - Availability
* 25% - Net Capacity Factor

Lost Driver
Total Adjusted (Mon-Fuel) Operating Cost per
MWI

2 2008 UMS Group Inc., All Rights Reserved
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How to read scatter charts.
Peer Group's average cost (2007 &

2008 combined)

Peer Group's average g
service level (2007 & I
2008 combined). I High Cost Low Cost
High Service Level High Service Level
el High Cost  Low Cost
'\ Low Service Level Low Service Level
H| 1 1\ |2
Hinill ' | | Cost \L\-— Low
B 2000 UMS Group Inc., All Rights Reserved e'ﬂﬂ V6.0 UMS Group | Performance Optimization | 19
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Exemple de Systeme de normalisation des indicateurs de qualité -
Plant management :Application aux centrales de 0 a 499 MW

*» 25% - Unplanned Unavailability

Plant Management
The Plant Management section shows the
aggregate performance at the plant level. It
benchmarks 4 key areas in regards to service
level and effectiveness.
Service Level Drivers

*» 25% - Availability
« 25% - Lost Time Injury Freguency
+ 25% - Number of Environmental Incidents

Cost Driver

Total Adjusted O&M Cost (Non-Fuel) per MWh

LA SNET Benchmarking 2008

indispo non Nb incidents
prog. (%) dispo (%) LTIF (%) envir. SLD

brute [normée brute [normée¢ brute [normée brute normégnormée
5/ 1,78 94| 2,00 2| 1,75 o 2,00, 2,00
2,00 82 1,00 6,8 1,15 0 2,00 1,48
0,20 80 0,83 6 1,25 0 2,00, 0,76
o 2,00 i| 1,00/, 0,27
2,00 Oof 2,00, 1,82
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E.ON Fossil Generation Benchmarking Functional Areas of Focus

Safety &

Training s Materials

Handling

Asset

Miscellaneous Management

Plant Level Services

Functions

Plant
Management

Environmental
Control

Maintenance

Thermal Operations

Efficiency

Outage
Flexibility |Planning &
Mgmt.

Unit Level
Functions

Note: Materials Handling benchmarked for Coal and Lignite Plants Only

{008 UMS Group Inc., All Rights Reserved e-ﬂr‘? V6.0 UMS Group | Perfiormance Optimization | 16
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PLANT SUMMARY CHARTS COAL/LIGNITE PLANTS 500-999 MW

DATA POINT LEGEND
@ 2007 Plant ) 2007 BP Avg
4 2008 Piant’ 2008 BP Avg
= Coal Plant Average

Materials Handling Performance

NMormalized Performance of Materials Handling Function in Most Recent Year Metrics:
Service Level Driver
20 r * LBO8 = 5% - Unplanned Unawvailability due
& LBOT to materials handling
{®) BPAVG DB = 5% - Byproduct Met Costs per net
18 + MWk
HEY 08
- HEYOT
- ® TCo7 - BP AVG 07 Cost Driver
] ® BRT = Net Adjusted Materiale Handling
Costs per 100,000 Tons of Fuel
14 ° Foor ° ol Cros L Burned
® IROOT

| + IRDOS
31.0 * pRo4
= * WIL0OS
'g_ﬂ-_ﬂ 3 {(®) PRO0E
un_s L + TCOB +* SCHOB
04 r + Foos
02 F
0.0 s cHOT i
| 2008 UMS Group Inc.. All Rights Reserved e'ﬂﬂ V6.0 UMS Group | Performance Optimization | 52

Analyse : Cout de manutention maitrisé
Recettes liées a la vente de cendre de P5
CSL impacté par la mise en décharge des cendres du LFC de P4
Importantes indisponibilité fortuites liées a la manutention sur Pro4
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UNIT LEVEL CHARTS COAL/LIGNITE UNITS 300-499 MW

Outage Planning & Management Performance

Normalized Performance of Outage Planning & Management Function

DATA POINT LEGEND
@ 2007 unit @ 2007 BP Avg

@ 2008 unit @ 2008 BP Avg
== Coal Unit Average

20 r ® SCHALO7
+ SCHBL.08
& MC407
18 t ® MC207 Metrics:
© IR02-08 * RO1-08 Service Level Driver
! - 33% _Outage Schedule Deviation (onl
' - BPAVG 08 “‘*‘ﬂ!‘s'mge ooy
scop.07 ¢ & BPAVGO = 33% - Outage Budget Deviation (O&M
14 - * KIN1-08 and Capital)
(®)CEH5-08 B IR0 MEEIF % BR3.08 - 33% - Unplanned Unavailability within
90 days
12 | MC.SW KIN1-07 ® GH4.08
§ ® IRO207 Méﬁ:ﬂ‘ KNEC07e |scol o8 Cost Driver
8 * 806E-66—BRAN7 SCAALOE BT * 3 Year Average Adjusted
51'0 [ KIN4-OT ® ¢, ° %)OB-(ﬂ . * SCHBLO7 o GHyg7 Maintenance Costs per Megawatts
8 KEfI08  KIE1-07® MC4-08 Installed
‘@ ® KIN307| * KNEC-08
gos f ¢ scoc-08 * GH208
E . #® KIN4-08 SCOE-07
o6 BUSDL08 * KIN207 | Mc208
04 r
® CH108 ® GH307
02
(®CEH507 BUSDLO7 KIN3-08
0.0 — : . ¢ GH3.08 ¥ KIN2-08

Analyse :

Three Year Average Total Adjusted Maintenance Costs per Net MWI

Colit de maintenance élevés sur EH5
Dépassement dates de révision
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UNIT LEVEL CHARTS COAL/LIGNITE UNITS 0-299 MW

Maintenance Performance DATA POINT LEGEND
@ 2007 unit @ 2007 BP Avg

4 2008 Unit @ 2008 BP Avg

=== Coal Unit Average
Normalized Performance of Maintenance Function

20 BR2-0) BPAVG 08

® BR207
18 + ¢ FO308e Fo307 ® TY307 Metrics:
Service Level Driver
16 + GR3-08 = 40% - 3 Year Avg. Unplanned
= F Unavailability
+ FO408 , CRADB mand @esew = 40% -3 Year Ag. Availability
1 b . 2t BR1-07 PR = 20% - Rafio of Corrective to Total
GRA-08 Fo447 Maintenance Work Orders lesued

3 ® CR507 in Most Recent Year

172 | ® CR407
8 Cost Driver
é 10 + TY3-08 = 3 Year Average Adjusted
g @ Maintenance Costs per Megawatts

LuUC3-08 Installed
g 08 + CR50Be BR1-08 + PLL10B
[ * CRe07
+ CR6-08
06
(®HOR308

04 * GR407)

02 r

on e
© 2008 UMS Group Inc., All Rights Reserved E'a" V6.0 UMS Group | Performance Optimization | 121

Analyse : Niveau du CSL bas lié a une disponibilité faible sur 2006-2008 (RG Luc3)
et probleme d’indispo fortuites (Hor3)
Colits maintenance élevés sur Luc3 (RG), correct sur Hor3
Les LFC sont hors épure du fait des dispo faibles et indipo fortuites élevées
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LA SNET Benchmarking 2008

UNIT LEVEL CHARTS COAL/LIGNITE UNITS 0-299 MW

DATA POINT LEGEND
@ 2007 unit @ 2007 BP Avg
@ 2008 Unit € 2008 BP Avg
== Coal Unit Average

Outage Planning & Management Performance

Normalized Performance of Outage Planning & Management Function

20

(®Lucaos

oy FO3OT Metrics:
trics:
CR5.08 (®HoR308 52n -
18 s Sg:lne Level Driver
- -Outage Schedule Deviation {only
16 aclanl. »
° PLLIOE = 33% - Ouiage Budget Deviation (O&M
FO308 and Capital)
14 FC.H . = 33% - Unplanned Unavaiiabilty within
90 days
. * BR2OT
H TV ® BPAVGT Cost Driver
BR107 = 3 Year A Adjusted
51{] .CFH-{E ® CRYOT = PN Mﬂ‘:‘:nﬁ::;#cmwmﬂs
L& + ER108 & Installed
2
048
G * CRMT
8 o FO4f7
06 ® * TY3.08 + BR2-08
* GR&D
04 * GRUT
02
* GR3.08 CRE-0B
oe =
Three Year Average Total Adjusted Maintenance Costs per Net MWV
© 2008 UMS Group Inc., All Rights Reserved E'a” V6.0 UMS Group | Performance Optimization | 124

Analyse : Bon niveau de CSL sur Hor3 & Luc3 : respect programme révision, budget
révision et indispo fortuite en sortie révision

Colits maintenance élevés sur Luc3 (RG), correct sur Hor3
Les LFC sont hors épure du fait des dispo faibles et indipo fortuites élevées

Rueil, le 5 mai 2009 13
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PLANT SUMMARY CHARTS COAL/LIGNITE PLANTS 1000+ MWV

COl LIMN CHART LEGEND:

2007 Plant |':| 2008 Plant

Plant Management Service Level Drivers

Lost Time Injury Frequency (LTIF) in Most Recent Year — — Coal Unit Average
25

20 Fo
ot

15 2 =
P hore
Tias R

10 BERE oy M
% 2 i
i ] L

5 Eeni LT forir B
e i e e [ — i
. _ — P = 2 | Mk A [ B
MPP BG RAT KIN GH MC BP AVG STA SCO CEH

NMumber of Environmental Incidents in Most Recent Year

5

4 —
B3
T

3 S

2 i .
[t

1 T

G S
0 n . M . . " . ey " Bt
BP AVG SC0 STA RAT MC BG MPP GH CEH KIN
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Analyse : Résultats sécurité trés pénalisants
1 incident environnemental sur LFC - EH4
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UNIT LEVEL CHARTS COALJ/LIGNITE UNITS 0-299 MW

COLUMN CHART LEGEND

2007 Unit || 2008 Unit

— — Coal Unit Average

Operations Service Level Driver and Cost Driver

Number of Hot Starts in Most Recent Year

90
80
L]
60
50 H
m =
30 1 Fﬁ; oy i
i G :g‘ 233 oy :3 5o :3
o HEH e L R e ;
g i H oy i
g ny N 5 ] ) B ) 5 ) 2 i

=

LUC3 HOR3I BR1 GR3 CR6E CR4 BPAVG GR4 FO3 CR5 FO4 TY3 PLL1 BR2 CEH4 PRO4

Total Adjusted (non-fuel) Operating Costs per Net Megawatts Installed in Most

Recent Year EU Indicates out of range
[ —
o :n’-:- -‘:ﬁ ﬁ‘:‘
HEH EH B
i o5 1 5
23 e 2 f
ST BT 21 EE
i o5 i o8
23 ot i E l
A 5 02 Juc ] it
i T o i3 H i 2%
LB L E
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Analyse : Nombreux démarrages sur Luc3 - Hor3 (moyenne x 4)
Colit des opérations élevé : voir annulation processus de normalisation
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PLANT SUMMARY CHARTS COAL/LIGNITE PLANTS 0-499 MW

COLUMN CHART LEGEND

2007 Plant [ | 2008 Plant

— — Coal Unit Average

Plant Management Service Level Drivers

Total Unplanned Unavailability in Most Recent Year
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Availability in Most Recent Year
100%
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Analyse : Indisponibilité fortuite élevée sur Hornaing, bonne sur Lucy
Disponibilité sous la moyenne en 2008 :
RG sur Lucy

Indispo fortuite élevée sur Hor
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UNIT LEVEL CHARTS COAL/LIGNITE UNITS 500+ MW

Flexibility Service Level Drivers e

2007 unit [ | 2008 Unit

— — Coal Unit Average

Starts/Trip Ratio - MRY (Hot + Cold Starts / Unplanned Outages)

" JU L TT . o o, oy o,

SCOF BPAVG WIL1 HEY! MPP1 RAT2 RAT4 BGZ MPP2 RAT1 RAT3 BG1 LB1 TC1 PRO5 CEHE STAS
No. of Commercially Requested Starts in MRY {Hot + Cold Starts - Unplanned Outages)

I L I L M

180
160
140
1

1

i L | I i - o BT

o8 588828

CEHE FPROS SCOF HEY1 BPAVG STAS WIL1 RAT4 RATZ2 3’1 RAT1 MPFPZ2 RAT3 LB1 BG2 BG1 TC1
& 2008 UMS Group Inc., All Rights Resenved -9 V6.0 UMS Group | Performance Optimization | 95

Analyse : Treés bon ratio déclenchements/démarrages
Trés bon niveau de démarrages sur demande marché
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UNIT LEVEL CHARTS COAL/LIGNITE UNITS 500+ MW

LUMN CHART LEGEND

2007 unit || 2008 Unit

— — Coal Unit Average

Flexibility Service Level Drivers

Availability
100%

EEEREERE

V]

*

TC1 CEH6 PROY MPPZ2 MPP1 WIL1 HEY1 RAT4 BGZ2 RAT3 BPAVG RATZ BG1 SCOF STAS LB1  RATI

Capacity Factor
100%

90%
B0%
T0%
G0%
50%
40%
30%
20%
10%

0%

SCOF LB1 PROS CEHE RAT1 STAS BP AVG HEY1 &bﬂ—fﬂ RAT4 RATI BG1 MPP1 MPPZ BG2 T o .
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Analyse : Trés bon niveau de disponibilité en 2008
Tres faible facteur de charge
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UNIT LEVEL CHARTS COAL/LIGNITE UNITS 0-299 MW
Flexibility Cost Level Drivers ; LUMN CHART LEGEND
2007 unit [ 2008 Unit

— — Coal Unit Average

Total Adjusted Operations Costs per MWI

W

———
| |
—-1

BRA1 BR2 CR5 CReé EBPAVG CR4 GR3 GR4 PLL1 LUC3 HOR3I PRO4 Y3 FO4 FO3 CEH4

[:j Indicates out of range

Analyse : Coit des opérations élevé
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Conclusions :

« Les centrales SNET font apparaitre des colits dans la fourchette haute des
tranches analysées :
« Réunion prévue au CoC pour analyser le systeme de comparaison des
codts
« Les SLD : « Service Level Driver » / mesure de qualité sont souvent bons :
« Indisponibilités fortuites bonnes (hors LFC et Hor 3)
« Disponibilités bonnes (hors LFC et groupes avec RG car arréts longs)
« Vente de cendres avec recettes significatives

« La SNET présente également des points importants a améliorer :
« Seécurité : LTIF, aujourd’hui TRIF

« Certains points sont a revoir :
« Analyse des colts de maintenance : attention a I'impact disponibilité
« Analyse des colts d’exploitation
« Analyse des colts de personnel
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