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The Mesaba Energy Project

By
Excelsior Energy, INC.

1626165

Preliminary Powerflow Studies Performed

2009 Sumimer Penk Base Crse with Arcpwhead - Weston 3458y
line in-service and prior 1o any Mesaba Propect
dEvelapmeiil

Mesabn Lnit 1 with no Ketnforcements
Mesabi Unit 1 with 3455Y Plan Phase | Reinforcements
Beih Mesabna Units with 345KV Flen Phade | Banlorcsments

hoth Mesabs Units with 345V Plan Phase 1 and I
Relnloroemeands

Brth MEsahs Lnits with Modidied 345K Fan Remforoements

Mesaba Unit 1 with 230KV Plan Phase ] @xinforcements

Key Study Findings

» Interconnecting the Project directly to Forbes
500/230KY Substation (POI) results in minimal
impact on the underiying Minnesota Power
system Including the already congested North
Shore loog,

« When the first Mesaba unit (Phase T) 15 added
with no reinforcements beyond the generator
autlet facllities 66% of the output [365MW ) fiows
south on the S00KVY line. The increasad loading
or the Sguth 500KV line causes the fiow on the

Morth 500KV line to drop off by 60-70MW,




Key Study Findings

# Phase | development of either a new 230 or
3A5KY Forbes to Arrowhead line results in
minirmal flow an the 500KV line

o Wikl B new 345K Hne neady all [455MW) of undt outpat
Nows on nesw line

e WiEh 230KV line development, increase in SO0V line
Mow is less 100MW and nortly SO0Kw ondy Dacks off
s LAY
s With both Mesaba units in eperation (Phase 11,
the addition of a second 345KV line from Forbes
ta Arrowhead eliminates any thermal ovierioad

IRsues,

Key Study Findings

Both the 230KY and 345KV generator outlet
canfigurations performed satisfactonly and
demonstrated that the full output of the Project
can be Injected inta either the Forbes 230 o
SO0KY buses

" E;hzu' 16 rECommnded based uptn Lhe Significant wevings in
1t |5 possible that no new transmission wisuld
need to be developed from Arrowhead south o
the Twin Cities for first unit operaticn and that
only ane new 345Ky line fram Arrowhead south
would be required for both units

Key Study Findings

The studies showed that development of 345KV
lines Inte and out of Arrawhead Substations
causes the 230KV phase shifter installed to
cantrol the flows anto the Arrowhead-Weston
345KV line to become ineffective as the phase

shifter is effectively by-passed

= This fssue has Deen broughd to the alfemtion of the
moject develspers- Minnesola Fower and Ameriranr

Tiansmission Company-and & being mviduafed

- e —————




Special Note

= No stabllity analysis or fault duty analysis were
performed as part of this evaluation, It is
possible that stability llmits may be more
restrictive than thermal limits and therefore
additional reinforcements would be required.
Likewlse thie fault dutT analysis at and around the
Forbes POI may identify over duty on existing
substation equipment which would require ks
upgrading or replacement

Additional system studies under ‘system stress
canditieons’ and with full understanding
(modeling) of existing operating guldes and
speclal protection systems are necessary

Conclusions

= Forbes Substation Is the mest logical Peint of
Interconnection
* studies Indicate that by going directly from
the units to Forbes there is minimal impact gn
the already constrained lecal transmission
PaElwGrk

Simllar high level rellabllity can be achieved with
‘staged’ development of either three 230KV or
twa 345KV outlet lines to Forbes to deliver the
outpit of both units

Conclusions

» Development of 8 new 230KV line from
Forbes to Arrowhead will be reguired, at
minimum, to effectuate delivery from the
first unit

= Two new 345KV circults from Forbes to
Arrowhead and at least one new 345KV
circuit from Arrowhead south to the Twin
Cities will be necessary te deliver both
units




Conclusions

It does appear possible to minimize new ROW by
routing the new generator cutlet lines and
netwark relnforcemnents on existing transmission
line rights of way (ROWSs) by either upgrading the
exlsting lines or rebuilding them as double circult
lacilltios

Assuming that the MISO processes are initiated in
the fourth quarter of 2004, the proliminary
schedule for transmission development indicates
that the necessary facilities can be in service to
support the first Mesaba unit startup/testing in

first quarter of 2010

MISO Generator Interconnection
Requested

PROJECT G477

s Queue Number 38288 0

« For hirst unit of S30-550MW in Spring 2010

+ Project location is Cliffs-Erie property (old LTV
mining site) north of Hoyt Lakes, MN

« POl |s proposed as Forbes S00/230KV Sub




