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Provide copies of all benchmarking studies performed since 1992 relating to

electrical system or generating station performance.

The only benchmarking study performed was performed by Haddon Jécksqn '
Assbciates, Inc. (HJA). Hydro engaged HJA in 2000 to do a benchmarking
study of all of Hydro’s hydroelectric generation (referred to Bay d’Espoir in
the report). This study entailed collecting a large range of data and
submitting it to HJA. This data was complied and analyzed by HJA along
with the data from 244 other stations or groups participating in the study.

Hydro is unable to provide the full text of the study results summary due to
confidentiality agreements with HJA and the other participants. However,
HJA has authorized the release of the study summary in a modified format to

exclude the confidential information. The report as modified is attached.
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Panel Composition
« HYDRO program includes 244 stations, comprised of over 950 units that represent over 75,000 MW of installed
capacity.
» Participants are predominately from the United States and Canada, but represented companies from around the globe
from Europe to New Zealand.

+ The panel of stations is diverse in size, type of facility and age, and includes a mix or run of river, reservoir and
pumped storage stations.

* The 244 stations are grouped into approximately 108 station groups. Study results are presented on a station group
basis.

Functions Benchmarked |
+ The hydro business is broken down into distinct functions.

-Operations | -Buildings& Grounds Maintenance -Public Affairs & Regulatory
-Plant Maintenance -Investment -Engineering Services
-Waterways & Dams Maintenance -Support
Study Segmentation >
* The study results were segmented into various groupings that were flexible and changed based on the area being
analyzed.

- For the most part, segmentation is dlfferent for each function.
- Drivers that determined segmentation were: unit sizes, number of units, age, station group capac1ty or head.
- Segmentation was ultimately driven by the cost distribution curves for each function.

Expected Costs

«  HJA can now predict costs — with a high degree of certainty using our data base - for the Operations, Plant
Maintenance and Waterways & Dams Maintenance functions, based on the specific characteristics of your station

group.,
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Function Cost Segments

First, We Separated Speclal Purpose Stations From the Others. Then the Hemalm'ng Stations Were Segmented Based on ‘
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Findingé

. Eggngmjgs_g_ﬁg_alg_axg_gﬂ_dgm overall, and in most of the functional areas. Cost comparisons recogmze
and address these structural differences.

Where economies of scale were present, costs were very closely aligned with the average size of ghg units in
_h_ssa:mgm_p .aml W

on costs for some of the functions.

Ih&n_mmmnm.m_hﬂ.taswa was a significant cost driver.
Costs for special purpose stations were mmmmmmmm in some of the functions,
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BARTIAL Function Cost/MWH - The sum of the following function costs (Operations, Plant Maintenance, WW&D Maintenance, B&G Malntenance and
Support), divided by the MWHs produced by the Station Group, No investment costs or PA&R costs Included.

Long-Term Praduction AVG-  Long-Term Production Average was reported based upon average yearly energy SMWH) produced over an
extended period of time (i.e., over the life of the facliity or as long as records permitted)

All Costs Expressed In U.S. Dollars ) . 6
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Study Overview | |
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Bay D‘Espbir
(Medium Hydro)
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Operations (21 %)

Support (41 %)

B&G Maintenance (4%)
WW&D Maintenance (8%)

Operations (22%)

Support (38%)

Plant Maintenance (27%)

B&G Maintenance (6%)
WW&D Maintenance (7%)

Plant Méintenance (26%)

L
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Hydro

Operations (18%)

Support (35%)

Plant Maintenance (28%)

Support (23%)
Operations (31%)

WWA&D Maintenance (9%)

| ' Plant Maintenance (31%)
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Benclzmarkmg

Haddon Jagkow Awséian, Inc.
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Bay D'Espoir
(Medium Hydro)

Operations (18%)

Support (25%)

Plant Maintenance (39%)
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Cost Performance By Station Group " |

« For each station group in the study, a summary spider chart compares the cost per unit of output for each function to
the expected costs or the average of the low-cost segment leaders and the segment averages.

+ For each axis on the spider the expected costs, or the cost performance of the leading quartile stations for that
segment and the segment averages, as well as the actual costs for the Station Group in question are displayed.

- Participant station group values are identified by an “X” on each axis.

- Expected costs are identified by a “hollow box” on the appropriate axes.

- Segment averages are identified with a “solid box.”

- Averages of the low-cost quartiles are identified by a “hollow triangle” on each axis.

« Shaded areas identify where the function cost per unit of output exceeded the expected cost or segment average.
Performance / Improvement Opportunities
+ Anoverview of performance at the function level for key functions is presented.

» Opportunities for performance improvement are also presented for these key functions . Discussions are e at the
Station Group or company level, as necessary,

+ Key functions that are singled-out in this overview for performance and improvement opportumtles include:

- Operations

- Plant Maintenance

- Other Maintenance

- Investment

- Support

- Public Affairs & Regulatory ,

- Engineering Services o ' 18
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Bay D' Esponr
Function Cost as Compared to Leadmg Quartiles / Expected Costs / Averages
Operations
. (CosVMWH)
Public Affairs & Regulatory
(CostMW) Plant Maintenance -
(CostMWH)
Lowest Cost
Quartile
Support Waterways & Dams
(CosVFTE) {Cost/Unit)
. Highest Cost o ’ r . - . 1
Logggmg uartile ¥ Bay DEspolr
] Expected Costs
- Segment Averages
Investment Build;ggfs, % G)rounds 4
CostM 08! oler] | ;
e * e mersopsassonor | | A AVa-Leadng Quarti
segment averages. : ’ ’ |

All Costs Expressed In U.S. Dollars ' » ' A 19
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Performance

: +  Operations cost for the Bay D'Espoir station group was poorer than expected, exceeding
Leader R - expected costs by about 50%.

There are special circumstances for both the Bay D'Espoir
stations and , however:
- Not all the stations in the Bay D'Espoir station group are fully automated. It is

recognized that the Bay D'Espoir station itself has operators in the control room.
Better Than '
Expected

» HJA’s regression models for operations predict costs based on four primary drivers: automated
operations vs. fully staffed on-site control room, number of units, average unit size and MWHs

generated.
Expected

Improvement Opportunities

‘ «  The Bay D'Espoir station group appears to have opportunities for improvement. Other leaders

Poorer Than| e have shown that:

Expected - Elimination of routine technical operator staffing at automated remote facilities will
take full advantage of station automation and reduce costs. ‘ ’

- If operators must be present at automated facilities for risk or other reasons, then
performance can be significantly improved by broadening the operator's role to
perform other functions, especially routine maintenance work. At these leading
companies, multi-skilled and multi-functional workers perform both operations and

Deficient B —— -7

Wi
Bay O'E

SooT plant maintenance functions.

Performance Score

21
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Plant Maintenance

Leader

Better Than
Expected

Expected

Poorer Than
Expected

Deficlent.

Benchmarking &
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Performance

Bay D'Espoir

Performance Score

+ Bay D'Espoir station group cost performance in the Small/Medium <45 Yrs. Old segment was
poorer than expected with costs about 28% above that predicted by the models. The service level
measure [combination of equivalent forced outage rate, equivalent availability and forced outage
rate trend] was about average and placed just about in the middle of the group when ordered from
high to low. This results in an overall performance score that was poorer than expected.

. HJA’s regression model for plant maintenance predict costs based on four primary drivers: age,
average unit size, MWHs generated-and number of units.

Improvement Opportunities

«  For Bay D'Espoir, overall plant maintenance staffing levels are higher than the leaders, resulting in
higher overall costs. Leaders have reduced maintenance costs with the following strategies:

- Reducing layers of management (flatter organization) and increasing workforce flexibility

 iskey to good cost performance, Leaders have learned that traditional discipline oriented
work groups (i.e., operators, electrical, mechanical, protection & controls, general
maintenance, etc.) with rigid craft boundaries increases costs.

- Other Leaders have purposely established plant maintenance strategies that minimize day-
to-day maintenance staffing levels, and subsequent costs, in favor or periodic infusions of
capital for station maintenance. In certain areas, there may be opportunities for
considering this approach.

- Maintenance appears to be performed primarily based upon time-based cycles. Leaders

‘are generally moving toward condition-based assessments or triggers.

22
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Performance
" Leader «  WW&D maintenance costs for both the Bay D'Espoir station group and were
higher than average. Bay D'Espoir costs were about 55% higher than expected by our
regressions models,
- Bay D'Espoir station group, however, had three times the dam surface area than the
Better Than | R next highest station in its segment.
Average .

*  HJA’s regression model for waterways & dams maintenance predicts costs based on four-
’ primary drivers: single or multiple stations, number of units, weighted average head and dam
Average ST surface area. | |
l * Buildings & Grounds Maintenarice costs were poorer than average for both stations in the
program, with both stations placing in the highest cost quartile.

QUARTILE T/Sq. M.
AVG Cost of Data Base $30.70
B ' B : i K
Poorer Than P‘Eggel! ..... .0 E:ga" = ' ' ' %832?3&?5’ t()%ﬁgllée $%.Zg
- Average ki ki : ' Upper-Mid Quartile $32.78
4 Highest Cost Quartile . $67.96

- Improvement Oggortun‘ities.

+  For both Bay D'Espoir and in WW&D maintenance, configﬁrational issues (high
number of large dams) appears to be driving the costs higher than data base averages.

Deficient : . .
_l [ I | . For the Bay D'Espoir station group, the same issues identified in plant
MaVWSD  BA&G Malntenance maintenance (flatter organization, flexible workforce, reduced maintenance strategies in favor

of periodic investment may offer opportunities here as well).
Performance Score P . Y PP )

23
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Highest

Above
Average

Average

Below
Average

Lowest

Bay D'Espoir

5 Yr. Spending Pattern

Benclzmarkmg

M/.Q:} AgcLiates Inc,
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Performance

¢ The average investment spending per MW capacity over the last five years for the Bay
D'Espoir station group was significantly below data base averages for stations of similar
age (about 65% below average). '

+  The profile for the expenditures, concerning where the money was spent, was similar to the
segment averages for the Bay D'Espoir group, but significantly lower.

Bay D'Espoir - . : .
Gen Equip $/MW 1,617
Cont/Monit $/MW. 87
WW&D $§/MW 91
B&G $/MW 166
P/F&Wild §/MW 0
TOTAL 1,961

+ Since both N&LH and are spending, on average, significantly
less than other participants, espec1ally in the generating equipment area, needed
investments on station equipment may be going unmet. Continued low investment
spending on these stations could jeopardize the status in the other functions (impacting
O&M costs), as needed plant investments are overlooked or delayed.

24
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Performance

W » Support costs for the Bay D'Espoir station group was $26,183 per station FTE. This compares to
an overall average of $32,795 for the data base and results in above average performance.

Leader

* Expressed as a per cent of "O&M" costs (minus PA&R), Bay D'Espoir support costs averaged
about 25%, o The data base average of for all

stations was 32%. Cest-Per StationFFE Chvemps  BayDEspair !
Fleet Services f2,448 0
Purchasing 1,116 1,182

" Materials/Warehouse 2,614 2,363
Acctg./Budgeting 5,530 2,954
Legal : 843 0
Human Resources 3,035 295
Information Services 3,329 0
Train & Safety 1,514 . 295
Security ] 965 2,363
Corp. Mgt/Staff/Facil. 6,250 0
Telecommunication ' 573 .0
Other (Not Identified) 4,579 16,731
TOTAL 32,795 26,183

Improvement Opportunities
+ Given the current levels of support costs for both the Bay D' Espoxr station group
there does not appear to be any significant opportunities for improvement. However, other
leaders have shown that the following practices can reduce overall support costs:
- Leaders have shown that improved visibility and control over support costs that are
~ passed on to the hydro projects is the first step in getting a handle on costs.
- Flattened management structures for support services provider organizations have
eliminated bureaucracy and reduced costs for some utilities.

Above
Average

Average

Below
Average

Deficient

Bay D'Espolr ' ~ Sharing of support services with other organizations can reduce overall support costs.
= Decentralizing and moving certain support services to the line organizations (i.e.,

Performance Score purchasing, warehousing, human resources) decreased overall costs and increased the
level of user satisfaction and control of the service at other utilities. 25
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Leader

Above
" Average

Average

Below
Average

Deficient

Bay D'Espoir

Performance Score

Performance

«  PA&R costs for both the Bay D'Espoir station group were among the
lowest of any stations in our hydro data base and both placed in the lowest cost quartile.
+ Environmental compliance related costs appear to be the only major PA&R issue impacting

both Bay D'Espoir and
Bay D'Espoic
. % $ /MW
Visitor Cntr, Parks, Rec 0.0% 0
Fish/Wildlife Ops 0.0%. .0
Fish/Wildlife Study/Analy |  0.0% 0
" Relicensing 1 00% 0
Real Estate Management 0.0% 0
Environmental Compliance | 97.2% 97
FERC & Reg Fees 0.0% 0
Taxes 0.0% 0
Water Usage Fees 0.0% 0 .
Other 2.8% 3
TOTAL 100% 100

Improvement Opportunities |

+  Given the low level of expenditures, there does not appear to be any significant potential
for improvement.

«  For the future, however, others have shown that proactive and aggressive management of
PA&R activities, limiting future commitments is essential -- especially in the fish and
wildlife areas. Companies with the highest PA&R costs are those that pay water
rental/usage fees, followed not far behmd by those that are impacted by fish and wildlife
issues. Both N&LH and . ' S should attempt to limit future
commitments in the fish and wildlife areas.

- 26
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Highest

Above
Average

Average

Below
Average

Lowest

Bay D'Espoir

1 Yr. Spending Pattern

Performance

» Bay D'Espoir station group engineering expenditures were somewhat below average in
their segment ($75,055 per unit vs. a segment average of $84,282),

s The profile of Bay D'Espoir _ engineering expenditures were similar
to data base averages, with the exception of plant maintenance and investment. More
engineering dollars went into plant maintenance than investment. These results are
consistent with the low investment spending illustrated on page 24. |

DerCentof Engineering ~ Data Base Bay
% Operations 5% 0%
% Plant Maint 17% 33%
% WW&D 22% 27%
% B&G 3% 7%
% Investment 34% 14%
% Support 5% 15%
% PA&R : ' 13% 5%
TOTAL : 100% " 100%

Improvement Opportunities
- Engineering services expenditures appear to parallel the low level of investment. No
significant opportunities identified. |

27




