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Who We Are

I E A s
B ~ 123,000 sg miles service territory in MT, NB and SD

B ~ 7,000 miles of transmission

® Peak Load

» Summer/Winter peaks
» 1,805 MW peak
» Serve ~ 70% of load

B MT generation
» Existing: 222 MW coal regulated Jan 2009
> . 3 - ' '
Future: 3 - 50 MW natural gas turbines for regulating reserv&o T Western
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NWE Load and Resource
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Planning
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Resource

Planning

Real Time

Transmission <€ > Operational
Considerations

|

Adequacy of the NorthWestern
Planned System Energy
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But ...

___ss e |
Plans are just plans

Must expect the unexpected
Must be flexible

Must be implementable

“The significant problems we face
cannot be solved at the same level
of thinking we were at when we
created them.”

Albert Einsteln
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WECC PSA 2009 Planning Reserve Guideline

Resource Adequacy 13.7%
Contingency Reserve 6.0%
+
Regulating Reserve 2.0%
+
Forced Outage Reserve 2.6%
+
Weather Reserve 3.1% NorthWestern
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Real Time Transmission Performance

CPS 2 Performance
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CPS2 measures the load/resource balance over each 10-minute period of each month; must

“pass” this measurement in at least 90% of the 10-minute periods in every one-month period. N()FﬂlWe%tem
Hﬁl‘gy
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Real Time Transmission Performance

CPS 2 Performance
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Why

CPS 2 Performance
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Transmission — CPS2

CPS 2 Performance 2009 not as W|ndy

}

100

98 e §
% |
94 |

92 -

90 A

CPS 2 Percent

88 -

86 -

84 -

82 -

80
Jan05 Jan06é Jan07 Jan08 Jan0g9 Jan10

sononcons ([ 510 —40% —00%

NorthWestern

Energy

Delivering a Bright Future

0 N EEENEBEN



Transmission — CPS2

|
2010 more wind

¥

CPS 2 Performance
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OPTION: Acquired More Regulating Reserve

CPS 2 Performance and Regulation Reserve
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OPTION: Participate in ADI

CPS 2 Performance and Regulation Reserve
100 100
98 - 4 90
96 - 80
= 94 | 70
c
[}
o 92 60
&
o~ 90 50 g
0 (O]
0. >
@) 88 40 -
4
86 - 30 [0
(@]
c
84 - 20 =
=
82 - 10 2
o
80 T T T 1 O
Jan05 Jan06 Jan07 Jan08 Jan09 Jan10
asnnnere CPS2%0 e Regulation MW

- N |
ADI = ACE Diversity Interchange orthWestern

Delivering a Bright Future

13 B EEENEBEN



NWE Current Regulation Requirement

Must provide, if requested, for projects in Balancing Area

MW requirement:
Ability to meet CPS2 - measured by actual performance

~ 18% of wind resource
~ 7% of peak load

Thus - 3,000 MW new renewable resource
Will need ~540 MW of regulating reserve @ 18%

Impact to resource and transmission requirements NorthWestern

Energy
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OPTION: Regional Wind Zone Diversity

o1 MT1 KMT2 W73 OR1 oR2 OR3 OR4 ORS5 WAl WAz WA Wad O WYl W2 WYs  wWyd | CAZ M2
1000 01% 0275 0283 035 0406 0166 0385 0407 0364 03N0E 0447 0327 0481 0432 0364 O0XEE 0210 0226

1000 0453 028% | Q1 | 0053 0QOS57 0073 0063 0165 0141 0150 0124 0is2 0322 0286 0317 0.056 0.152

1000 0746 | 0150 | 0337 0203 0311 0220 035 0233 0387 0235 0309 0631 0523 0383 -0002 D432

1000 | 0212 | 0354 0182 0324 0261 0337 02628 0371 0268 0335 0QE32 0428 0551 0.005 @115

1000 0670 0ib6d 0290 0262 0482 0728 0550 0745 0285 0QiBL 0141 0134 0227 D115
1000 0306 03521 045 0O648 0578 0704 067 0301 0335 0292 0322 0135 0107

1000 0420 04562 0361 0120 0476 0159 0015 0251 0203 0.X56 0.0z2  0.003

1000 0716 0473 0267 0535 0402 0316 0385 0327 0203 0167 0162

10060 D229 0196 0473 0338 0313 0353 0297 0352 0158 0134

J.000 0598 0631 0646 0266 0317 0220 0244 0,115  0.0%4

ia 0517 0713 084 010 03145 0137 0IIE D42

1000 0528 0338 0402 0306 0368 0128 0147

CO r rel ation Of MT 1000 0340 0254 0205 O0186 0190 0124
WI n d W | t h 1000 0485 0530 0455 0218 ©.230
COlU m b|a Gorge 1000 0673 0703 0019 0124
WI n d 1000 0508 0097 @185

1.000  DUDET D223
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1000 D342
1.000
Wind Integration Study Team Analysis, May 2009
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OPTION: Wind Zone 10 Minute Ramp

0.60 Ten Minute Ramps: OR1, MT1, Average of OR1 & MT
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OPTION: Correlation Wind Zone to Load

Correlation of 2002 Oregon and Washington Load with Wind Generation Zones

WY234  WA240R12  OR45  MT23  MTL WYL  WA3

All hours 0.227 0.031 0.146 0201  0.093 0073 0388
Summer 3-6 PM -0.109 0.113 0263  -0.177 -0.086  0.41 0.36

Dec/Feb 6-9 AM 0.075 -0.184 0242 0075 0091 -0.062  -0.056
Jan/Feb 6-9 AM 0.135 -0.148 0205 0074 006 0042  0.066
Dec 6-9 AM -0.143 -0.411 -0.39 0.08 019 0322  -0.367
Dec/Feb 4-7 PM -0.036 -0.197 -0.023 0.127 -0.033 -0.156 0.031

NorthWestern

Wind Integration Study Team Analysis, May 2009 Energy
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OPTION: Diversity — Reqgulation Needs

United States - Wind Resource Map
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Geographic Diversity - Regulating Reserves for 1450 MW

26% less

2 Regions

0% 20% 40% 60% 80% 100% 120%
Genivar Wind Study Nov 13, 2008




Actions May Reduce Regulation Requirements

 ACE Diversity Interchange (ADI) — multi party sharing of Area Control Error (ACE)
L Other diversity measures -e.g., pooling generation from different entities

O Intra-Hour Scheduling - allowing with-in hour schedule changes

d Dynamic Scheduling System (DSS) — multi party dynamic schedule exchange
O Intra-Hour Transaction Accelerator Platform (I-TAP) —facilitate intra-hour

bilateral transactions within and outside of BA’s area through electronic platform that provides
information

[ Better wind forecasting methods

O Existing transmission and generation utilization
O Understand/model the “big” picture

O Smart Grid application

Other?
er NorthWestern
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Questions?

john.leland@northwestern.com
J @ NormWe%‘Elem
€]

gy
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