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dentify medium and long range
UP transmission system
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gathering ] Preliminary Solution Set Development
U.P. Stakeholders/Customers (excl. White Pine) 7/31/08 (done in July) Preliminary transmission-only solution 12131108
"White Pine 8/15/08 (cbne, Brett) identification process developed
i) 8[p2/08 (done 8/25/08) Preliminary non-transmission  [ERY.
Hydro One 8/31/08 (done 9/5/08) solution ID process developed
MISOrXcel 8/31/08 (done 10/3/08) Preliminary transmission-only solution identification for all 2018/2024 Futures
Solicit needs from other ATC discipiines (A, Protection...) AN, Protection done, met with SysOps o lst yet
generationftransmission solution e
-ation for all 2018/2024 Futures
Obtain cost estimates for all preliminary solutions 415109
8/15/08 (dotfe, migs on 7/31 & 8/13)
"y 6/16/08 (prhiminary concept done, final Behind) Obain cost estimates for all generation addition components of solutions 415/09
igh-level done, final TBD) ‘Communicate
11108 (ot sarted) transmission-only
and transmission/
18109
Futures Development
Populate futures matrix 7/31108
ning review of futures and drivers itg 10/24108)
Final Planning review ing?)
te UP. Futures/orkplan wiother ATC di 121/
Communicate U.P. Futures wiATC execuives 0/08 (nitial done, final before|U.P. Business Forum)
ATC communicate futures with customers. 0/08 (U.P. Business Forum ¢n 10/28/08)
Develop short-term PRFs for any
Comments/feedback from stakeholdersicustomers 8/31/08 (maybe 12/1/06?) projects authorized to move
Finalize futures matrix 12/8/08 forward that affect 20092011
budgets
Identify U.P. Needs (Drivers) Develop short-term PRFs for
(1) - Perform Preliminary Planning Load Flow Analysis 12/1/08 any projects authorized to
move forward that affect 2012
Develop Analysis Models. 1119 budget
Develop short-term PRFs for
Obtain MISO Reference PSSIE caseftopology, solve/save | 10/14/08 (ddne) any projects authorized to
[Develop UP. Load IDEV files for all 12 futures | @/17/08 (dpne) move forward that affect 2012
| Develop UP. Generation modification template files for all futuresiyears | 10/15/08 (dofe)
Develop UP. Fulures 2018724 corel
cates ~ DOE 20% Wi ‘ 10128 prelim dong. 11/12 final Identify preliminary corel cb:nﬂngen(
Develop U.P. Futures 2018/24
e s e | o
Perform Load Flow o includes manager-level approval.
Single Contingency Analysis ATC Exec. feedback
[ Develop process (flestfoldershest) 10117108 (éone), 1151 updated of preliminary U.P.
corelcont. projects.
R Modify core/
ACCC= 2018124 | 44 cont. projects
Other 5 futures L2 based on ATC
Exec. feedback.
Review Planning Load Flow Analysis Results 121 Comm. Projects
to Stakeholders,
[ Devetop review process (spreadshests, ete) | 10/4/08 (done) request feedback
Create restlts ouput | 41147100
6/15/08
11/19/08 |
Discuss study resufs Perform Detailed Analys
2018124 Wind future | 11721,
within ATC Team PSSIE Load Flow cases with ATC Futures & MISO topologies Wilen available
3::‘55;55"«?.5'2“‘ . [ Stabiliy Studies ( needed) | »»
iscuss Sudy esis [ Multiple contingency analyses 77
remaining 5 futures 1127108 [ Other Models
Wirter peak (eastern U.F.), power factor review EzZ e
12/1/08 — - -
within ATC Team Finalize U.P. Core and Contingent Projects (>
[@ - Finalize Other UP. Need Drivers | 109
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longterm plans, System Protection needs/projects, System Operations — 1214108 Communicate o Execs, get approval (TBD)
maintenan operating conditions/SPS, G/T & DT, others Communicate 1o Siakeoiders (T80) ¢
Finalzeldocument all P needs o the nor-Planning AT discipines | 15908
. . Identiy/document U.P. transmission constraints | 100 [ Develop Provisional Projects
ATC Energy Collaborative — Mlchlgan ‘Summarize all UP. needs 19100 | (2010111112 Tssued earlier (TBD)
WOI’kpl an [Develop PRFs for new projects that impact the 2010/11/12 budgets. (237 Qtr08) (>
[ icate U.P. Needs 2/15/09 beyond the 2012 (T8D[
[A-Pranning final review of all U P. needs (incl managemen) [ e ules to c project {
[T Team (ncl. managemen) finaize all U P needs for i ulues | rse S i s
Revew UP Needs ATC | 4o [Propoposed (TE0, 180 097) |
Execuives [ =
Proj
Communicate U.P.
Needs to Stakeholders L
[Feedback from Stakeholders? | 211500
2/26/2009
111108 2/1109 2/26/09 31109 41109 5/1109 71109 /1109




Analysis Technique

» Used the Strategic Flexibility process
introduced in the Paddock — Rockdale
study

» Developed six “Futures” based on
MISO and ATC models

» Customized the Futures using UP
specific drivers



Definition of Futures

N+ Futures are:
— Robust Economy -Slow Growth

— Environmental  -High Retirements

— DOE 20% Wind -Fuel and Investment
Limitations

— Drivers are:

— Demand and Energy Growth
« Scalable and Point Loads

— Generation
« Additions, Retirements and Dispatch of Existing Units

— Market Flows



Stakeholder Process

*Plausible Bounds for Drivers were Developed with Stakeholder Input

ATC Futures - ATC Energy Collaboraf - higan
January 2, 2009 (ATC Internal Use Only Di: ion) (Rev 4.0)
Load Assumptions Generation Assumptions
Demand Generation
Total UP | Total UP Growth in Northern
Demand Growth Within UP | Energy Growth Within UP (Energy | Total Point Loads MW added in the UP | Growth | Growth Existing UP Generation Profile (Note: U.P. generation on-ine only if dictated by merit order Lower
nd MWHrs) (201812024) 018) | (e020) | (uws) dispatch, or unless noted below UP Generation Additions UP Generation retirements. Wind Generation Michigan
West Central East West Central East West Cents East U.P. UP. West Central East West Central East West Central East West Central East
Fossi (-151MW Total) ‘PI5-6
Fossil (-69MW Total) ‘WP Mine1| Derate (40) + ESC1-2 (26) +
2-3(40) + SM-ST (11) + Warden | Neenah-MUN (5)+NP7 Plus (55)
(6/0) (-111/0) (2/0) (18) MBLP (25) 9.4MW Diesel Available 5MW 116 MW
0.10% 0.08% 0.10% -0.10% 0.08% 0.10% -6 MW 111 MW -2 MW 1.44% -0.86% 0.5% Hydro 20% of max Hydro 20% of max OMW Hydro Availabl None None SMW Diesel None_ PlI3-4 (116) None Zero Zero Zero Zero
Fossil (-134MW Total) PIS6
Derate (40) + ESC 1-2 (26) +
(-51MW Total) WP Mine1-2-3 | Neenah-MUN (5) + MBLP (25) +
(-40/0) (40) + SM-ST (11)
[ Mid-Lower_ 0.36% 0.48% 0.40% 0.36% 0.48% 0.40% No Change -40 MW No Change -0.24% -0.05% 1.0% Hydro 20% of max Hydro 20% of max None
(-4OMW Total) WP Mine1-2-3 |~ Fossil (-65MW Total) PI5-6
(+5/0) (+29/0) (+33/0) (40) Derate (40) + MBLP (25) 11.4MW Diesel Available 1omMw 29 MW None None
10MW Bio | SMW Diesel + 24MW Bio
M o73% | osa% | o7s% | o7sw | osaw | o7sw | .sww | scomw | ssww [ tra% | osw | a7ew Hydro 40% of max Hydro 40% of max. 20MW Hydro Available | None | Mass iU Mass None | osww | somw | soww | toomw
(+167+3) | (+79/+20) | (+35/+5) Fossil all available Fossil (-40MW Total) PI5-6 (40)|  11.4MW diesel Available soMW. 93w, None None
10 NMU350
Sawyer Bio | 24MW Bio Mass + SMW
ic-Upper 120% | 125w | 1psw | veaw | vosw | 1osw | vtoww | .oomw [ wsomw | 200w | teow | oo Hydro 50% of max Hydro 50% of max 32MW Hycro Available Mass | Hydro + 60 MW Mascoma soww | toouw | 1o0mw
(+19/422) | (+134/450) | (+46/+10) Fossil all available Fossil all available 16MW Diesel Available oMW 101 MW None 138 MW None
10 NMU+100f 8MW Diesel + 24MW Bio
Sawyer Bio | Mass + SMW Hydro + 60 PI3-4 (116)
190% | 200% | 200w | 1os% | 200% | 200w | saruw | sieamw [ usemw | soow | osew | sow Hydro 60% of max Hydro 60% of max 44MW Hyoro Available | None |  Mass MW Mascoma +GLAD (22) soomw | zoomw | zoomw | soomw
(1.83%) | (-2.00%) | (+200%) | (+183%) | (-2.00%) | (-200%) | (19MW) | (+13a VW) | (+46MW) | (+3.00%) 30% B ey ZOMW Fydo Trone) | 6oMw 101 W) Tmone) TTGMW) | (none) | (+25 MW) | (+50 MW) | (50 MW) | (+ 600 MW)
Robust Economy Upper Upper Upper Upper Upper ipper Upper Upper Upper Upper Upper Upper_ Mid Upper | Mid-Upper Upper Lower Lower Lower Mid Mid Mid jpper
(40.73%) | (-0.84%) | (0.75%) | (+0.73%) | (0.84%) | (-0.75%) | (x5MW) | (r29MW) | (33 MW) | (+1.14%) 175% “69MW EEI) T2MW Hydro (none) [ (none) (-29MW) (none) T138MW) | (none) | (+25 MW) | (+50 MW) | (+50 MW) | (+ 600 MVW)
[High Retirements Mid Mid Mid Mid Mid Mid Mid Mid Mid Mid Mid Lower Lower Mid-Upper_ Lower Lower Mid Lower Upper Lower Mid Mid Mid Upper
(30.36%) | (+0.48%) | (+0.40%) | (+0.36%) | (+0.48%) | (+0.40%) | (nochange) | (40MW) | (nochange) | (-0.24%) 1.0% SIMW “13aMW 20MW Hydro (none) [ (none) (+5 MW), (none) 116 MW), (none) | (+50 MW) | (+100 MW) | (+100 MW) | (none)
[High Mid-Lower | Mid-Lower | Mid-Lower | Mid-Lower | Mid-Lower | Mid-Lower | Mid-Lower Mid-Lower | Mid-Lower | Mid-Lower Mid-Lower Mid-Lower Mid-Lower Mid Lower Lower Lower Lower Lower Lower | Mid-Upper | Mid-Upper | Mid-Upper Lower
(0.10%) | (+008%) | (+0.10%) | (0.10%) | (+0.08%) | (+0.10%) | (6MW) | (111MW) | (2MW) | (-1.44%) 05% ~40MW 65 ZANW Hydro (none) | 1omw 5 MW) (none) THGMW) | (none) | (+100 MW)| (+200 MW) [ (+200 MW) | (none)
[Slow Growth Lower Lower Lower Lower Lower Lower Lower Lower Lower Lower Lower Mid Mid Upper Mid Mid Lower Lower Lower Lower Upper Upper_ Lower
(+1.28%) | (+1.25%) | (+1.25%) | (+128%) | (+1.25%) | (+1.25%) | (+16MW) | (:7OMW) | (+35MW) | (+2.00%) 2.0% “SOMW ESTV 20MW Hydio Tnone) | (none) (293 MW) (none) T138 MW) | (none) | (+100 MW) | (+200 MW) | (+200 MW) | (+ 100 MW)
(Wind)
DOE 20% Wind Mid-Upper | Mid-Upper | Mid-Upper | Mid-Upper | Mid-Upper | Mid-Upper | Mid-Upper | Mid-Upper | Mid-Upper | Mid-Upper Mid-Upper Lower Lower Mid Lower | Lower Mid-Upper Lower Upper Lower | Upper Upper Upper Mid
(40.73%) | (+0.84%) | (+0.75%) | (+0.73%) | (+0.84%) | (+0.75%) | (nochange) | (+6 MW) | (no change) | (0.48%) 13% ~20MW £ oUW Hydro (none) [ 10MW (45 MW) (none) (116MW) | (none) | (none) | (none) | (none) | (none)
Fuel and Invesiment
Limiations Mid Mid M Mig Mid M | widlower | Midtower | Wid-Lower | Mid-Lower Mig-Lower Mig Mid Lower Mid Mid Lower Lower Lower tower | Lower | tower | tower | ower
2024 Futures
Descriptions
(+1.93%) | (+2.00%) | (+2.00%) | (+193%) | (+2.00%) | (+200%) | (+41 MW) | (+184 MW) | (56 MW) (256%) |80 oW oMW 20MW Hyaro (none) | 110MW (101 MW) (none) (T16MW) | (none) | (+25 MW) | (+50MW) | (+50 MW) | ( 600 W)
Robust Economy Upper Upper Upper Upper Upper Upper pper Upper Upper Upper Upper Upper Upper Mid Upper | Upper Upper _ Lower Lower Lower Mid Mid Mid
(10.73%) | (+0.84%) | (10.75%) | (+0.78%) | (+0.84%) | (+0.75%) | (+5MW) | (r29MW) | (33 MW) (40.84%) | 1.75% BT I51MW, 32MW Hydio (none) | (none) r29Mw) (none) (138MW) | (none) | (+25 MW) | (+50 MW) | (+50 MW) | ( 600 MW)
[High Retirements Mid Mid Mid Mid Mid Mid Mid Mid Mid Mid Mid Lower Lower Mid-Upper_ Lower Lower Mid Lower Upper_ Lower Mid Mid Mid Upper
(:0.36%) | (+0.48%) | (+0.40%) | (+0.36%) | (+0.48%) | (+0.40%) | (nochange) | (-40 MW) | (no change) T0.05%) [ 1:0% SIMW “raanw 20MW Hydio (none) | (none) (45 MW) (none) THGMW) [ (none) | (+50 MW) | (+100 MW | (+100 MW)| (none)
igh Mig-Lower | Mid-Lower ower | Mid-Lower | Mio-Lower | Mic-Lower | Mid-Lower Mig-Lower Mig-Lower § Mid-Lower Mig-Lower Mid-Lower Mid Lower | Lower Lower Lower Lower Lower | Mid-Upper | Mic-Upper | Mic-Upper | Lower
(0:10%) | (+0.08%) | (+0.10%) 10%) | (+0.08%) | (+0.10%) | (-6 MW) 2MW) (086%) | 05% ~40MW 65 ZANW Hydro (none) | 1omw 5 MW) (none) THGMW) | (none) | (+100 MW)| (+200 MW) [ (+200 MW) | (none)
[Slow Growth Lower Lower Lower Lower Lower Lower Lower Lower Lower Lower Lower Mid Mid Upper Mid Mid Lower Lower Lower Lower Upper Upper_ Upper_ Lower
(+1.28%) | (+1.25%) | (+1.25%) | (+128%) | (+1.25%) | (+1.25%) | (+19MW) | (+99 MW) | (40 MW) 1.60%) | 20% “SOMW T5IMW, 20MW Hydro Tnone) | (none) (393 W) (none) (138MW) | (none) [ (+100 MW) | (+200 MW) | (+200 MW)] (= 100 MW)
(Wind)
DOE 20% Wind Mid-Upper | Mid-Upp jpper | Mid-Upper | Mid-Upper | Mid-Upper | Mid-Upper | Mid-Upper | Mid-Upper Mid-Upper | Mid-Upper Lower Lower Mid Lower | Lower Mid-Upper Lower Upper Lower | Upper Upper Upper Mig
(10.73%) | (+0.84%) | (+0.75%) | (+0.78%) | (+0.84%) | (+0.75%) | (nochange) | _(+6 MW) | (no change) 045% | 18% 40MW G5 QMW Hyaro (none) | 10MW (+5 MW) (none) THGMW) [ (none) | (none) | (none) | (none) | (none)
Fuel and Invesiment
Limiations Mid Mid Mg Mig Mid M | Mig-tower | Wid-tower | Wid-Lower Mig-Lower | id-Lower Mig M Lower Mid Mid Lower Lower Lower Lower | tower | tower | tower | ower




UP Need Summary

« Aggregation of ATC Need Drivers

— Planning Studies

« Line Loadings and Voltages
— System Operations

« Special Operating Guides
— Asset Management

» Poor Line Performance

« Transformers, Circuit Breakers and Relays
— New Interconnections

» 14 Load Requests under Study

« 2 Wind Generation Studies in progress
— Smart Grid Initiatives

 Fiber Optic corridor additions

« RTU and SCADA projects
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in the Various Futures

Core Line Overloads are
Highlighted
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Four Line Overloads Found

Eastern UP Load and Voltage Needs
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Next Steps

* Needs Summary Communication with
Stakeholders

» Solution Development Process

— Joint Meetings with Planning, Asset
Management, System Operations and
Project Management

— Solicit Non-Transmission Solutions from
Stakeholders
 Right size, Right Place Generation
« Demand Response

« 2010/2011 Budget Inputs
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