TABLE UP-4-E

PERFORMANCE CRITERIA LIMITS EXCEEDED AND OTHER CONSTRAINTS — Overloaded Facilities, U.P. Eastern Zone

Robust Economy High Retirements High Environmental Slow Growth DOE 20% Wind Fuel & Invest. Limit.
2018 2024 2018 2024 2018 2024 2018 2024 2018 2024 2018 2024
Map % of % of % of % of % of % of % of % of % of % of % of % of
U.P. Item Facility Facility Facility Facility Facility Facility Facility Facility Facility Facility Facility Facility
Zone # Criteria Exceeded/Need Facility Outage Rating Rating Rating Rating Rating Rating Rating Rating Rating Rating Rating Rating
Straits-Brevort 138 kV, Brevort-Lakehead
cason | 1| SveloTeRueranwsute | 10 Lokneatoveto WO, | goneqaun | tomprase | RN | DRI | toomaien | oowrion
River 69 kV, Straits-Pine River 69 kV
Eastern 2 Straits-McGulpin 138 kV #1 & #3 Straits-McGulpin 138 kV #3 & #1 107% 129% 143% 151% 97% 99% 116% 127%
Eastern 3 Hiawatha 138/69 kV #2 Hiawatha 138/69 kV #1 102% 105% 106%
Pre Ruerudyard g0 0, Rugyard- | oo igedne B0 V. onde,
Eastern 4 Tone 69 kV, Tone-Kincheloe 69 kV, . , . . ’ 97% 134%-176% 144%-182% 96%-101% 117%-176% 106%-189%
Kincheloe-9 Mile 69 kV Brevort-Straits 138 kV, Pine River-Rudyard
69 kV
TABLE UP-4A-E
PERFORMANCE CRITERIA LIMITS EXCEEDED AND OTHER CONSTRAINTS - Low Voltages, U.P. Eastern Zone
Robust Economy High Retirements High Environmental Slow Growth DOE 20% Wind Fuel & Invest. Limit.
2018 2024 2018 2024 2018 2024 2018 2024 2018 2024 2018 2024
% of % of % of % of % of % of % of % of % of % of % of % of
U.P. Nominal Nominal Nominal Nominal Nominal Nominal Nominal Nominal Nominal Nominal Nominal Nominal
Zone Criteria Exceeded/Need Facility Outage Bus V Bus V Bus V Bus V Bus V Bus V Bus V Bus V Bus V Bus V Bus V Bus V
Hiawatha, Lakehead, Brevort, Indian
Eastern | | aKe 138 KV bus votages; Michigan Base Case 94.5%-96.0% | 92.2%-95.8% | 86.9%-91.7% | 84.6%-90.6% 95.9% 95.5% 91.0%-94.7% | 91.3%-94.1% | 83.6%-912% | 74.2%-95.2%
imestone, Talentino, Rockview, DeTour
69 kV bus voltages
Hiawatha, Lakehead, Brevort 138 kV bus | gy s Brovort 138 kv, Brevort-Lakehead
Eastern voltages; Michigan Limestone, Talentino, 138 kV Lakehead-Hiawatha 138 kV 80.3%-82.7% Did not solve Did not solve 90.8%-91.4% 90.3%-91.8% 90.9%-91.0% 90.4%-90.7% 59.2%-76.6% 49.8%-70.2%
Rockview, DeTour 69 kV bus voltages ’
Eastern Hiawatha, ';g'gelt‘\‘fiddsBng‘t’;’gés'”d'a” P'a'”S'AkU"O,:/?Olgasn'f\l_/m';';é”;'\é'wa” 345 91.7% 85.8%-92.0% | Didnotsolve | Did notsolve 91.2%-91.9% 78.0%-912% | 73.4%-90.6%
Indan k/la:rﬁ;t%i'gv(;gi ‘J’Z':]ige'v';f;” Amold-Perkins 138 kV #1, Amold-Perkins
Eastern Bl’ane Park D Tour 69 k\} b ’ 138 kV #2, Perkins-Indian Lake 138 kV #1, 84.4%-91.1% 83.1%-88.6% 88.8%-88.9% 87.5%-87.6% <81% <75%
y Fark, belour us Perkins-Indian Lake 138 kV #2
voltages
Rudyard, Tone, Kincheloe, DeTour, Pine River-Rudyard 69 kV, Rudyard-Tone 69
Eastern Talentino, Michigan Limestone, 3 Mile, kV, Tone-Kincheloe 69 kV, Kincheloe-9 Mile 59.4%-90.1% 53.7%-85.5% 59.9%-91.9% 51.1%-85.4%
Roberts 69 kV bus voltages 69 kV, Pine River-9 Mile 69 kV
. Hiawatha-Engadine 69 kV, Engadine-
Engadine, Newberry, LouPac, Newberr .
Eastern H%spital, Roberts, Hulbert. Eckerman. Newberry 69 kV, Newberry-Newberry 80.7%-91.4% | 74.9%-92.0% | 90.5%-91.0% | 91.5%-91.9% Did not solve, | - pyy 11t salve

Raco, Brimley 69 kV bus voltages

Hospital Tap 69 kV, Newberry Hospital Tap-
Roberts 69 kV

35.7%-55.4%
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Figure UP-8A-E
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Figure UP-8B-E
Eastern U.P. System Operations
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Figure UP-8C-E
Eastern U.P. Core Transmission
Solutions Considered
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