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Bonneville

Transmission Briefing

By
Vickie VanZandt
VP, Transmission Operations & Planning
May 14, 2001

Bonneville
[

i

Transmission Assessment

Boaneville
Tyww Adnivistration

““"BPA Transmission System

+ BPA operates 80% of the high-voltage grid in its
service area (OR, WA, TD and western MT).
= More than 15,000 miles of line
- Two fully redundant contrel centers
= Over $5 billion federal investment
- About $540 million in annual revenues
« About 50% of the grid looking at the U.5. portion
of the NW Power Pool (add eastern MT, WY and
uT).
* BPA voluntarily complies with FERC open access
rules,




Bom}s:_\;llle
b Fragmentation of the NW Grid

+ Five investor-owned utilities also own NW
transmission facilities.

+ Inaddition, some consumer-owned utilities

own transmission and 10 operate control

areas.

Fragmented ownership and “parallel paths”

have made it difficult to fix some

transmission bottlenecks, and certainly

leads to less than optimal solutions.

Bonneville
b o

2 x

R

Combined Transmission Grid

Bonneville Current
W,af"'." e Situation

- The system is under stress because it is operating
at or near capacity
+ System constraints are af fecting our ability to use
& core for the system
- Availability pressures exists o run the system harder
- Outages for Maintenance & Construction are mare difficult
to obtain and are compressed in Yime, due 1o high
wtilization by the markets,
« Likelihood of system failure is increasing
= The system facilivies are aging (500kv grid is over 30
years old)




NW Constrained Paths

Bonneville Current
W s Situation

+ Approximately 27 000 MW of generation is
potentially being sited in the Northwest
- The Transmission System will become more stressed with
the addition of generation if nothing is done to reinforce
the existing network
- RTO will begin operation in FY04, at the earliest
{sets time baseline) 4 s

Boaneville Transmission Line
. Pewer

B A Construction:
: Little construction has ocourred since 1987

1847

Il

MWES

s iV YEEDEND

ST ANMNE T RASEE AN AN AR N AR HN
YLAR
+  New ransmission constrection in dhe past 14 yaars has boen replaced by additionsl reactive
suppont mad ateer mechanical sad operaticaal chat s thet sllow the cuisting ryricm la
bansmi more power ®




Bonneville
' Reactive Support Additions

12600
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Bonneville System
Arca Stress

We Ars Here

Normal ciccumstances:
When transmission capacity is i bakince
with load

Current circumstances:
When reactive is used to support
additienal laad without grid expansion

Volage
asme

Power

Observations
We ore seeing unexpected “wiggles' on the system which indicates lack of
stability
System studies are revealing more constraints
There is kttle or no system margin keft

Bonneville

Shmuiaied COi Power
This Is What
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Bonneville System
Pover Admladot rotion

Stress
How Did We Get Here?

+ Deregulation has created different users and
results in unusual generation patterns
- Reliability criteria changes due to market pressures
- Gaming may occur which could be detrimental fo system

+ The western interconnection's energy crisis isn't
just a generation issue -- it's the transmission
system to move it around too

* We've used controls and communications to safely
use the margin that was built in, but we've taken
this about as far as we can

+ California Market conditions are stressing the
interties and existing congested paths "

Ronneville
Povry Abmlalstrathen

Regional Transmission Is Not
Keeping Up With Needs
{From NW Power Pool 10 - YR Forecast)
1998 2008 % Increase
Winter Peak 59972 66,952 12%
Load - MW
Transmission 61415 62,352 2%
Circuit Miles

‘Bom}_e-\;ille Solutions

+ Recognize that tfransmission investments are needed
now

+ Encourage Generation be built near load or uncongested
paths as possible

- Seek all conservation & renewable resources available
to reduce & manage loads

+ Understand the problem has been building over the last
decade and there are no quick fixes.

- It takes two ta five years to plan, site & build a major tronsmission
hrve

- Seek cooperation and support of other transmission
owners { IOU's & Publics) in the Pacific Northwest to
meet this challenge s




Bonneville We Need A Bunch
D O of Wire

- Infrestructure Proposal
- Puget Sound 1-5 Corridor
- Seattle Area Load Service
+ Canadion Entitlement
- North of John Day Relief
= Allows Use of Southern Intertie
- 8i-Op Commitment
- Adds Flexibility for Low Water Years
- Waest of McNary
* Somebody Will Site Near Hermiston
- West of Hatwai and Idoho to the NW
- California Won't Help Us Any Time Soon, Making Montane and
Tdshe 1mports More Critical To Mecting Regional Winter Peak
- De-Couple From Sub-6rid
* Minimizes Effects of Main &rid Outages on Underbying Sub-Grid
and distribution Systems

16

Bonpeville We Need A Bunch
Tower boldimintoion. .
2 of Wire

* Infrastructure Proposal (continued)
- Proposal Assumes Some Generators Integrate -- But Not
All
+ epending on Which Ones Site and Their Location: between
BOOO to 12000 MW Can Be Integrated
- Relisves Crippling Congestion
+ We Don't Want Gur Own Path 15
+ Puts A Little Margin Back Inte the &rid
- Needed For A Competitive Market To Wark
- S0 We Can Mext Regional Load During Owtages
- S0 We Can Meet Lood and Move Power When Load Goes Away

- 50 We Can Actually Do Some Maintenance Without Horming the
Market

- So the RTQO Doesn't Stort with the Regional Brid heavily
congested "

Boaneville
Tour

' = Planned PNW Regional CT and Wind
Additions On-line 2001-2004

Ao Gapacty (W)




Bonneville How Does This
Get Paid For?

- This infrastructure plan reflects an
additional $775 over our current
expenditure plan for 2002-2006 of $138

: The integration of between 5000 - 5500
MW of generation -- and corresponding use
of the transmission system recovers the
cost of the new wires

- More generation than that should lower
rates

Bonneville's Remaining
.%l,lﬂi!‘ls“m Borrowing Autharity




Bonneville
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Bonneville )
A Pewnr idaslohatracion i =T
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'Bon:;::_'ﬁlle : Qur Concerns

% o
A

* Resource Requirements will be large
- Capital - BPA will need access to
additional borrowing authority
- Staff
- System & Processes
* Keeping the system going as we
address these issues will be difficult
- The system may fail before we can
act




Bonneville

WMMI&-
Generation Integration
- Queue is 27,000 MW Deep!

- Other Transmission Owners
Reporting Similar Traffic

Bonneville
b Pty Miministration
Generation Integration
How To Cope?

* Apply More Resources to the
Question

+ Some Other Work Will Take Back
Seat for the Short Term

Bonneville
Pwirer

Generation Integration
How To Cope?

« Under Consideration

- Close the Big Queue for Now?
* Work Through Existing Backlog

- Possible ‘Open Season’ for Integration Requests
a Few Times per Year?

2




Bonneville
" 'h-w

Generation Integration
How To Cope?

- Under Consideration

- Different Queue Criteria
+ Require Tariff Mod? Move Up in Rank if:
- Have Eaz Supply?
- Don't Require Transmission Construction Beyond
Local Integration Facilities?
- Relieve Seasonal Transmission Congestion?

Bonneville
o Pover Sdmisistrotion

st b

Generation Integration
How To Cope?

- Check Out Synergies With Gas Siting
~ Common Use of Right of Way
* Good and Bad
- Discussed Infrastructure Plans with
Washington EFSEC Director
- Are there potential siting efficiencies - Joint
Queue with Gas?

10



Bonneville
Powrr idesalstration

Montana Transmission
Briefing

By
Vickie VanZandt
VP, Transmission Operations & Planning
June 1, 2001

Bonneville
. ‘_m

Transmission Assessment

Bonneville
Power

BPA Transmission System

+ BPA operates BO% of the high-voltage grid in its
service area (OR, WA, ID and western MT),
- More than 15,000 miles of line
- Two fully redundant control centers
- Over $5 billion federal investment
- About $540 million in annual revenues
+ About 80% of the grid looking at the U.S. portion
of the NW Power Pool (add eastern MT, WY and
uT).
+ BPA voluntarily complies with FERC open access
rules.

somperl,__
“mFr‘agmenfqﬁon of the NW 6Grid

- Five investor-owned utilities also own NW
transmission facilities.

* In addition, some consumer-owned utilities
own transmission and 10 operate contral
areas,

+ Fragmented ownership and “parallel paths®
have made it difficult to fix some
transmission bottlenecks, and certainly
leads to less than optimal solutions.

Bonneville
B Tewer

R

. . . L. e mo-
Combined Transmission Grid e
. [

v .
moRr -
[

Bon(}.e:iuc Current
Pl Mt Situation

* The system is under stress because it is operating
at or near capocity
+ System constraints are affecting our ability to use
& care for the system
- Awilability pressures exists to run the system harder
- Outages for Maintenance & Construction are more dif fieult
to ebtain and are compressed in time, due to high
utilization by the markets.
+ Likelihood of system failure is increasing
- The system facilities are aging (500kv grid is over 30
years old)




NW Constrained Paths

Searthern Inierranmection

FORNT .JH.
» \

Bom:a:i‘llgm_‘ Current
R Situation

- Approximately 27 000 MW of generation is
potentially being sited in the Northwest

- The Transmission System will become more stressed with
the addition of generation if nothing is dene to reinforce
the existing network

* RTO will begin operation in FYO4, at the earliest

Bonneville
B T

Transmission Line Construction:
Little construction has eccurred since 1987
™7

OPERATING CRCUIT MILES

Il

ALER

S d A NUR T NS E N AN AN EO N SN NN
YEAR
+  New transimimion constuciion in the past 14 years has bern replaced by additional reactive
support and other mechanical wid oporetional changes thai allow the existing system 1o
WRnamil more power

Bonoeville

P o

Reactive Support Additions

SHUNT CAP ALITOR ADOITIONS
aEDOPm ¢ . 1987

12,000,600

9 0 00

= / %Mf

A g S R

Boaneville System
IR Ml Stress
We Are Here

Normal circumstaonces:

When franamission capacity is in balance
with load

Current circumstances:

‘When reactive is used 1o support
additional load without grid expangion

Yolage

P amswmsmmma®

Power

Obsarvations
We ore secing unexpected “wiggles” on the system which indicates lack of
stabikty
Syrtem studies are revesling more constraints
There is ktthe or no system margin left

L )
N ) 0
Boaneville
Pamar Mdminivirathen
... - ] ]
. Simulatad GO Powwr
This Is What
We Thought | ™
Would !—
Hoppen -
-
- .
Ll
Y
Thiz Is What O\ Pe
Actually -
Happened -
4, 2000 K
then l -
Aloarte -
Beparation
-
T T R e A E e e %




Bonoeville System
: Stress
How Did We Get Here?

Deregulation has created different users and
results in unusual generation patterns

- Reliability criteria changes due to market pressures

- 6aming may occur which could be detrimental to system
The western interconnection’'s energy crisis isn't
just a generation issue -- it's the transmission

Bonneville
. Tower

)

" Regional Transmission Is Not
" Keeping Up With Needs
(From NW Power Pool 10 - YR Forecast)

1998 2008 % Increase
Winter Peak 59972 66952  12%

system to move it around too Load - MW

We've used controls end communications to safely .

use the margin that was built in, but we've taken Transmission . 61415 62,352 2%

this about as far as we can Circuit Miles

- California Morket conditions are stressing the

interties and existing congested paths " "
Bonneville Solutions Bonneville We Need A Bunch
, Puer Mbvadalecraine ; Power Mdmiskeritin
e

+ Recogrize that transmission investments are needed
now

Encourage Generation be built rear foad or uncongested
paths as possible

Seek all conservation & renewable rescurces availabie
to reduce & manage loads

* Understand the prablem has been building over the last
decade and there are no quick fixes.
- II? takes two to five years te plan, site & build a major transmission
e
Seek cooperation and support of other transmission
owners { IOU's & Publics) in the Pacific Northwest to
meet this challenge

15

of Wire

= i
" Infrastructure Proposal
- Puget Sound I-5 Corrider
- Seattle Area Load Service
- Canadian Entitlement
- North of John Day Relief
« Allows Use of Southern Intertie
- Bi-Op Commitment
+ Adds Flexibility for Low Water Years
- West of MclNary
- Somebody Will Site Meor Hermiston
- Waest of Hatwai and Idahe to the NW
+ California Won't Help Us Any Time Soon, Making Montana and
Idaho Imports More Critical To Meeting Regional Winter Peak
- De-Couple From Sub-Grid
* Munimizes Effects of Maoin Grid Outages on Underbying Sub-&rid
and distribution Systems

113

Bonneville We Need A Bunch
Puwir hdunlabet ratios .
; of Wire

- Infrastructure Proposal (continued)

- Proposal Assumes Some Generators Integrate -- But Net
Al
+ Depending on Which Ones Site and Their Location: between
B0OOO to 12000 MW Can 8e Tntegrated
- Relieves Crippling Congestion
* We Don't Want Our Own Path 15
* Puts A Little Margin Back Into the Grid
- Needed For A Competitive Market To Work
- S0 We Can Meet Regional Lood During Outages
- 50 We Coan Meet Load and Move Power When Load Goes Away
- S0 We Can Actually Do Some Malntenance Without Harming the
Market

- 50 the RTC Doem’t Start with the Regional Grid heavily
tongested. £

Bonneyille

vesstsoram  Planned PNW Regional CT and Wind
sood Additions On-line 2001-2004

EEREEER




ville How Does This
2 A Get Paid For?

* This infrastructure plan reflects an
additional $775M over our current
expenditure plan for 2002-2006 of $1.38

Bonne
Y Tower,

: The integration of between 5000 - 5500
MW of generation -- and corresponding use
of the transmission system recovers the
cost of the new wires

* More generation than that should lower

Bonneville

Canrand Expandiiury Plan Capital Nesiels
-— e L

. h
..
B W e o sl BITS iiton

B4 s Ourvert Capie! el recuares il 11,133 Bion

Tatal Capital Neadt

]

Combined Capital Needs will be $22 Billion

Expenditure Plans

rates
Ronneville Bonnevi{le's Rzmaiqing
o Borrowing Authority

k]

g

Bonneville
_Mwﬂd:hnu—

i

e

Bonneville A WA T S m s
Power iwisisirotias e

i ﬁ 2{ o




Bom}g_\:rille Qur Concerns

Adasinlstratine

* Resource Requirements will be large

- Capital - BPA will need access to
additional borrowing authority

- Staff
- System & Processes
- Keeping the system going as we
address these issues will be difficult
* The system may fail before we can
act
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Transmission Briefing
for BLM Management Team
By
Vickie VanZandt
VP, Transmission Operations & Planning
June 13, 2001

i

Bonnevilie
h Py

Transmission Assessment

Bonneville
. yn-u-umu- o
“BPA Transmission System

* BPA operates BO% of the high-voltage grid in its
service area (OR, WA, ID and western MT).
- More than 15,000 miles of line
- Two fully redundant control centers
- Over $5 billion federal investment
- About $540 million in annual revenues
+ About 50% of the grid locking at the U.S_ portion
of the NW Power Pool (add eastern MT, WY and
uT).
* BPA voluntarily complies with FERC open access
rules.

Bonneville
*WFmgmen'raﬁon of the NW Grid

« Five investor-owned utilities also own NW
transmission facilities.

+ In addition, some consumer-owned utilities
own transmission and 10 operate control
areas.

+ Fragmented ownership and "parallel paths
have made it difficult to fix some
transmission bottlenecks, and certainly
leads to less than optimal solutions.

Bonneville
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Combined Transmission Grid | nre

Current

Bonr}fnville
R Lmiakesetios Situation
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 The system is under stress because it is operating
at or near capacity
* System constraints are af fecting our ability to use
& care for the system
- Awilability pressures exists to run the system harder
- Outages for Maintenance & Construction are more dif ficult
10 obtain and are compressed in time, due to high
utilization by the markets.
- Likelihood of system failure is increasing
- The system facilities are aging (500kv grid is over 30
years old)
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NW Constrained Paths

Norihern Intercannedt

Bonnevilie
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Transmission Line Construction:

Little construction has ocqurred since 1987
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Bonneville System
I ddslsinodn Stress

Wa Are Hars

Normal circumstonces:

When trarsmission capacity is in bakence
with load

Current circumstaonces:

When reactive is used to support
additienal load without grid exponsion

Power

Observations
© Weare seeing urexpected “wiggies® on the system which indicates lack of
stabikity
System studies are reveaking mare congironty
There is kttle or no system margin left

Bonneville Current
. Abiaunan Situation

+ Approximately 27,000 MW of generation is
potentially being sited in the Northwest

- The Transmission System will become more stressed with
the addition of generation if nathing is done to reinforce

the existing network
RTO will begin operation in FYC4, at the earliest
(sets time baseline)
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Bonneville System

R Stress
How Did We Get Here?
+ Deregulation has created different users and
results in unusual generation patterns
- Reliability criteria changes due to market pressures
- Gaming may occur which could be detrimental to system
+ The western interconnection’s energy crisis isn't
just a generation issue -- it's the transmission
system to move it around toc
+ We've used controls and communications to safely

use the margin that was built in, but we've taken
this about as far as we can

+ California Market conditions are stressing the
inferties and existing congested paths

Bonneville

ot
Reglonal Transmission Is Not

Keeping Up With Needs
(From NW Power Pool 10 - YR Forecast)

‘ 1998 2008 % Increase
Wirter Peak 59972 66,952 12%
Load - MW
Transmission 61415 62,352 = 2%
Circuit Miles

Bonneville Solutions
Wh"m

+ Recognize that transmission investments are needed
now

- Encourage Generation be built near load or uncongested
paths as possible

+ Seek all conservation & renewable resources available
1o reduce & manage loads

* Understand the problem has been building over the last
decade and there are no quick fixes.
= It tokes two to five years to plan, site & build a major transmission
line.
* Seek cooperation and support of other transmission
owners ( IOU's & Publics) in the Pacific Northwest to

meet this challenge s

Bongeville We Need A Bunch
%w of Wire

rastructure Proposal
- Puget Sound I-5 Cerrider
- Secttle Area Lood Service
- Canadian Entitlement
- Nerth of John Day Relief
= Allows Use of Southern Intertie
- Bi-Op Commitment
- Adds Flexibility for Low Water Years
- West of McNary
- Somebody Will Site Near Hermiston
- West of Hotwai and Idaho to the NW
+ California Won't Help Us Any Time Soon, Making Montana and
Tdoho Imports More Critical To Meeting Regional Winter Peak
- De-Couple From Sub-&rid
+ Minimizes Effects of Main Grid Outoges on Underlying Sub-&rid
and distribution Systems

Bouneville We Need A Bunch
A of Wire

» Infrastructure Proposal (continued)
- Proposal Assumes Some Generator: Integrate -- But Not
All
+ Lepending on Which Gnes Site and Their Location: between
8000 to 12000 MW Can Be Integrated

- Relieves Crippling Congestion

+ We Don't Want Cur Own Path 15
* Puts A Little Margin Back Into the 6rid

- Netded For A Competitive Market To Work

- 50 We Can Meet Regional Load During Outages

- Sa We Con Mect Lood ond Move Power Whan Lood Goes Away

- S0 We Can Actualty Do Some Molntenonce Without Harming the
Market

- So the RTO Doesn't Start with the Regional 6id heavily
congested. 17

( Bonneville

\Pﬂaﬂmd PMW Regional €T and Wind
Additions On-line 2001 -2004
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Bom;g_\:rille How Does This
- Get Paid For?

+ This infrastructure plan reflects an
additional $775M over our current
expenditure plan for 2002-2006 of $1.3B

* The integration of between 5000 - 5500
MW of generation -- and corresponding use
of the transmission system recovers the
cost of the new wires

* More generation than that should lower
rates

Bonneville
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Expenditure Plans

BPA's Currant Caphiel Budpe requesis ioled 1,187 Alban. B R ramd o wattcred 1771 MM
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- Puget Sound Area
North of Hanford/
N. of John Day
West of McNary
Starbuck Generation
Lower Monument &
McNary Area
. 6. Cross Cascades
North

7. Celilo
t 8.1-5 Comdor
Spokane Area
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Bottt%gli!.lc QOur Concerns
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. Resource Requirements will be large
- Capital - BPA will need access to
additional borrowing autherity
~ Staff
- System & Processes
+ Keeping the system going as we
address these issues will be difficult
+ The system may fail before we can
act
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Transmission Infrastructure
Briefing
for Oregon PUC

By
Vickie VanZandt
VP, Transmission Operations & Planning
Jure 2001

Bonneville

Transmission Assessment

Bonneville
" BPA Transmission System

- BPA operates BO% of the high-voltage grid in its
service area (OR, WA, ID and western MT).
- More than 15,000 miles of line
- Twao fully redundant control centers
- Over $5 billion federal investment
- About $540 million in annual revenues

« About 50% of the grid looking at the U.5. portion
of the NW Power Pool (add eastern MT, WY and
UT).

* BPA voluntarily complies with FERC open access
rules.

Bomlg'ville
“*WFmgmenTaﬁon of the NW 6rid

- Five investor-owned utilities also own NW

transmission facilities,

In addition, some consumer-owned utilities

own transmission and 10 operate control

areas.

+ Fragmented ownership and "parallel paths"
have made it difficult to fix some
transmission bottlenecks, and certainly
leads to less than optimal solutions.
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Combined Transmission Grid
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Bonneville Current
I L itetea Situation

* The system is under stress because it is operating
at or near capacity
+ System constraints are af fecting our ability to use
4 care for the system
- Awailability pressures exists to run the system harder
- Outoges for Maintenance & Construction ore more difficult
10 obtain and are compressed in time, due to high
utilization by the markets.
- Likelihood of system failure is increasing
- The system facilities are aging (500kv grid is over 30
years old)




NW Constrained Paths

[3— Norihern buteriosstcl e

B°“‘}$;¥.“..'£__. Current
he 4 Situation

 Approximately 27,000 MW of generation is
potentialty being sited in the Northwest
- The Transmission System will become more stressed with
the addition of generation if nothing is done to reinforce
the existing network
+ RTO will begin cperation in FYO4, at the earliest
(sets time baseline) 4R
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: Transmission Line Construction:

Little eenstruction has occurred since 1987
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Bonneville System
T —— Stress
Wa Are Here

Narmal circumitances:
When transmission capacity 13 in balance
with load

Current circumsTances:
When reactive is used te support
additional lead without grid expansion

Voltage
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CObzervations

W are seaing uwexpected “wiggles® on the system which indicates lack of
rabikity

= Syrten studies are rewisbng more conttraints
There ix kttle or no system morgin beft

Bonneville
Y Fower Mdminisiration

Reactive Support Additions
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Bonneville System
R Stress

How Did We Get Here?
- Deregulation has created dif ferent users and
results in unusual generation patterns
- Religbility criteria changes due tc market pressures
- Gaming may occur which could be detrimental to system
+ The western interconnection's energy crisis isn't
Jjust a generation issue -- it's the transmission
system to move it around too
- We've used controls and communications to safely
use the margin that was built in, but we've taken
this about as far as we can

- Californta Market conditions are stressing the
interties and existing congested paths "

Bonneville
"*Regional Transmission Is Not
Keeping Up With Needs

(From NW Power Pool 10 - YR Forecast)
: 1998 2008 % Increase

Winter Peak 59972 66952  12%
Load - MW

Transmission 61415 62352 2%
Circuit Miles

Bor.lylgﬂlte Solutions

- Recognize that transmission investments are needed
now

+ Encourage Generation be built near load or uncongested
paths as possible

+ Seek all conservation & renewable resources available
to reduce & manage loads

* Understand the problem has been building over the last
decade and there are no quick fixes.

- It takes two to five years 1o plan, site & build a major transmission
line.

* Seek cocperation and support of other transmission
owners ( IOU's & Publics) in the Pacific Northwest to

Bonneville We Need A Bunch
Pywer Adwinivicoiion .
= of Wire

A ace
TUYRfrastructire Proposal
- Puget Sound I-5 Corridor
+ Seottle Area Load Service
- Canadian Entitlement
- Morth of John Day Relief
= Allows Use of Southern Intertie
- Bi-Op Commitment
- Adds Flexibility for Low Water Years
- West of McNary
- Semebady Will Site Near Hermuston
- West of Hatwai and Idahe to the NW
- Califernia Won't Help Us Any Time Soon, Malung Montana and
Idahe Imports Mare Critical To Meeting Regional Winter Peak
- De-Couple From Sub-6rid
~ Minimizes Effects of Main Grid Outages on Underlying Sub-Grid
and distribution Systems

meet this challenge W 16
Roaneville We Need A Bunch Bonneville

. " . Pover Aok

ST of Wire

* Infrastructure Proposal (continued)
- Proposal Assumes Some Generators Integrate -- But Not
All
- Depending on Which Ones Site and Their Location: between
8000 to 12000 MW Can Be Tntegrated
- Relieves Crippling Congesti
- We Don't Warit Our Own Path 15
* Puts A Little Margin Back Into the &rid
- Meszded For A Competitive Market To Work
- 56 We Con Meat Reglonal Load buring Ovtages
- 50 We Can Meat Lood ond Move Power When Load Goes Away
- S0 We Con Actualty Do Some Maintenance Without Harming the
Market

- 50 the RTO Doemn't Start with the Regional &rid hecvily
congested. "




Bom}g'\'rrille How Does This
S Get Paid For?

* This infrastructure plan reflects an
additional $775M over our current
expenditure plan for 2002-2006 of $1.38

* The integration of between 5000 - 5500
MW of generation -- and corresponding use
of the transmission system recovers the
cost of the new wires

* More generation than that should lower
rates

19

Bonneville
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Curranl Expendiiiee Phan Capital Needs
Prothiatst bt

Combined Capital Needs will be $2.2 Billion

Expenditure Plans

Bonneville's Remaining

-Bonﬂille Borrowing Authority

b 3 4

Bonneville

- 4. Starbuck Generation

. 6. Cross Cascades

. 7. Celilo

G-9

1. Puget Sound Area
2. North of Hanford/
N. of John Day
3. West of McNary

5. Lower Motument &
McNary Area

North

8. I-5 Corridor
9. Spokane Arca

2

.'BoqlE_\;ﬂle - Our Concerns

- Resource Requirements will be large

- Capital - BPA will need access to
additional borrowing authority

- Staff

- System & Processes

Keeping the system going as we

address these issues will be difficult

* The system may fail before we can
act
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Transmission Infrastructure
Briefing for
Oregon Public Utilities Commission
Oregon Office of Energy

By
Vickie VanZandt
VP, Transmission Operations & Planning
July 12 2001

Bonneville

Transmission Assessment

Bongeville

Power Adwigintratlen

“BPA Transmission System

+ BPA operates 80% of the high-voltage grid in its
service area (OR, WA, ID and western MT).
- More than 15,000 miles of line
- Two fully redundant contrel centers
- Over $5 billion federal investment
- About $540 million in annual revenues

- About 50% of the grid looking at the U.5. partion
of the NW Power Pool (add eastern MT, WY and
uT).

- BPA voluntarily complies with FERC open access
rules.

Bonneville
W*’Fﬁdgfﬁ"en'raﬂon of the NW 6rid

* Five investor-owned utilities also own NW
transmission facilities.

- In addition, some consumer-owned utilities
own transmission and 10 operate contral
areas.

+ Fragmented ownership and "parallel paths”
have made it difficult 1o fix some
transmission bottlenecks, and certainly
leads to less than optimal solutions,

Boaneville
. Power bwimistraibon
AT

Combined Transmission Grid

o

Bonneville Current

G- vacn Situation

+ The system is under stress because it is operating
at or near capacity
* System constraints are affecting our ability 1o use
& care for the system
- Availability pressures exists to run the system horder
- Outages for Maintenance & Construction ore more difficutt
to obtain and are compressed in time, due 1o high
utilization by the markets.
« Likelihood of system failure is increasing
- The system focilities are aging (SO0ky grid is over 30
years old)




NW Constrained Paths

Bonneville Current
N Situation

- Approximately 27 000 MW of generation is
patentiaily being sited in the Northwest
- The Tronsmissioh System will become more stressed with
the addition of generation if nothing is done Yo reinforce
the existing network
* RTQ will begin operation in FY04_ at the earliest
(sets time baseline) w3 ¥R

‘ Boaneville

e %hﬁ'ﬁ\ission Line Construction:
Little construction has occurred since 1987
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Bonneville System

R Stress
How Did We Get Here?
+ Deregulation has created different users and
results in unusual generation patterns
- Reliability criteria changes due to market pressures
- Gaming may occur which could be detrimental to system
+ The western interconnection’s energy crisis isn't
just a generation issue -- it's the transmission
system to move it around toc
+ We've used controls and communications to safely

use the margin that was built in, but we've taken
this about as far as we can

+ California Market conditions are stressing the
inferties and existing congested paths

Bonneville

ot
Reglonal Transmission Is Not

Keeping Up With Needs
(From NW Power Pool 10 - YR Forecast)

‘ 1998 2008 % Increase
Wirter Peak 59972 66,952 12%
Load - MW
Transmission 61415 62,352 = 2%
Circuit Miles

Bonneville Solutions
Wh"m

+ Recognize that transmission investments are needed
now

- Encourage Generation be built near load or uncongested
paths as possible

+ Seek all conservation & renewable resources available
1o reduce & manage loads

* Understand the problem has been building over the last
decade and there are no quick fixes.
= It tokes two to five years to plan, site & build a major transmission
line.
* Seek cooperation and support of other transmission
owners ( IOU's & Publics) in the Pacific Northwest to

meet this challenge s

Bongeville We Need A Bunch
%w of Wire

rastructure Proposal
- Puget Sound I-5 Cerrider
- Secttle Area Lood Service
- Canadian Entitlement
- Nerth of John Day Relief
= Allows Use of Southern Intertie
- Bi-Op Commitment
- Adds Flexibility for Low Water Years
- West of McNary
- Somebody Will Site Near Hermiston
- West of Hotwai and Idaho to the NW
+ California Won't Help Us Any Time Soon, Making Montana and
Tdoho Imports More Critical To Meeting Regional Winter Peak
- De-Couple From Sub-&rid
+ Minimizes Effects of Main Grid Outoges on Underlying Sub-&rid
and distribution Systems

Bouneville We Need A Bunch
A of Wire

» Infrastructure Proposal (continued)
- Proposal Assumes Some Generator: Integrate -- But Not
All
+ Lepending on Which Gnes Site and Their Location: between
8000 to 12000 MW Can Be Integrated

- Relieves Crippling Congestion

+ We Don't Want Cur Own Path 15
* Puts A Little Margin Back Into the 6rid

- Netded For A Competitive Market To Work

- 50 We Can Meet Regional Load During Outages

- Sa We Con Mect Lood ond Move Power Whan Lood Goes Away

- S0 We Can Actualty Do Some Molntenonce Without Harming the
Market

- So the RTO Doesn't Start with the Regional 6id heavily
congested. 17

( Bonneville

\Pﬂaﬂmd PMW Regional €T and Wind
Additions On-line 2001 -2004
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_Bonl;g_'ﬂlie How Does This
- AN Get Paid For?

+ This infrastructure plan reflects an
additional $775M over our current
expenditure plan for 2002-2006 of $1.38

* The integration of between 5000 - 5500
MW of generation -- and corresponding use
of the transmission system recovers the
cost of the new wires

More generation than that should lower
rates

Bonneville
. G

Expenditure Plans

Addttionsd Grid Fackitias Hesds

Curran| Expandiura Piin Caphal Needs
- e

BPA'S Curmam Cagns IR vty el §1 353 Saorn P ol vt s oot 775 e
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Combined Capital Needs will be $22 Billion .

Bonneville's Remaining
Borrowing Authority

'Bom:?_tille G-9

Puget Sound Area
North of Hanford/
N. of Iohn Day
West of McNary
Starbuck Generation
Lower Monument &
McNary Area

¢ Cross Cascades
North

Celilo

. 1-5 Corridor

. Spokane Area
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‘Bonngyll.le : Qur Concerns
* Resource Requirements will be large
- Capital - BPA will need access to
additiona! borrowing authority
- Staff
- System & Processes
+ Keeping the system going as we
address these issues will be difficult
+ The system may fail before we can
act
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Transmission Assessment
Transmission Infrastructure
Briefing for
Association of Washington Cities
By
Vickie VanZandt
VP, Transmission Operations & Planning
August 8, 2001
Bonneville Bonneville Infrastructure
gL uedeea Summary R Mmialarain Proposal

- Current Situation

- Loads growing steadily at 18% per year

- Little new transmission since 1987

- Transmission use growing steadily at 2% per year

+ Objectives

- Keep the lights on — reinforce the system to comply with
national reliability standards

- Interconnect needed new generation

- Remove constraints that limit economic trade & our
ability to maintain the system

Pre.
* Requested Borrowing Authority Will Allow

Completion of Transmission Infrastructure
Additions to Accomplish 3 Main Objectives:
1 Assures Service for Existing Firm Transmission
Contracts & Reduces Bottlenecks.
* Lood growth in region has been occurring steadily af 1.8
percent per year over the past decade.
* Little new transmission has been constructed since 1987,
* Congestion points {called cutplanes) are increasing to the
point BPA is having to curtail firm power deliveries.
= Examples:
© Colstrip gentration into Washington and Oregon since kite May
© Curtailment scheme imto Puget Sound Area within this next year.
¢ Imability to get exparts 1o intertie becouse of congestion within BPA's
network. 4

Bonneville Infrastructure
Pewer Admigistration
B > T Proposal
2 Reinforcements of Transmission to Assure Minimal
Conformance with Reliability Standards for Major Load
Centers (Seattle, Portland, Spokane)

= Increased Relobility Standards imposed by NERC and WSCC as a
result of 1996 outages have reduced the avaikible transmission
capacity on certain paths in our interconnected systems (BPA-SOL,
BPA-Avista, BPA-PGE/Pacif iCorp) (amalogous to introducing n
restriction in a pipeline).

« Adding transmistion lines fo these interconnected systems increases
relobility (decreases probability of blackouts) and allows
maintenance without interruption to service.

3 Interconnect New Generators into BPA Grid

= 28,000 MWs of new generation requests (50+ generators)

= Only 1/4 10 1/3 of these will probably materialize

= Generators pay for intercohnections, however “downstream”
tronsmission will become mare congested

Boaneviile
Powwy.

R

" BPA Transmission System

* BPA operates BO% of the high-voltage grid in its
service area (OR, WA, ID and western MT).
- More than 15,000 miles of line
= Two fully redundant control centers
- Over $5 billion federal investment
- About $540 million in annual revenues
* About BO% of the grid looking at the U.S, portion
of the NW Power Pool (add eastern MT, WY and
uT)
* BPA voluntarily complies with FERC open access
rules.




Bonneville

‘Fragmema'rion of the NW Grid

- Five investor-owned utilities also own NW
transmission facilities.

- Inaddition, some consumer-owned utilities
own transmission and 10 operate control
areas.

+ Fragmented ownership and “parallel paths®
have made it difficult to fix some
transmission bottlenecks, and certainly
leads to less than optimal selutions.

Bonneville
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Bonneville The Need for
.«%’"' - Transmission
+ Infrastructure Proposal
- Reinforces Load Centers
- Integrates Needed Generation Resources
+ bepending on Which Ones Site and Their Location: between 8000 to
12000 MW Can Be Integrated (30 to 5O New Plants)
- Relieves Crippling Congestion
« We Don't Want Our Own Path 15 (Constraint in Central Calif ornia)
- Puts A Littie Reliability Margin Back Inte the &rid
- ToReduce Exposure to Cascading Electrical Qutages with Big Impacts
« Needed For A Competitive Wholesale Market To Work
* 50 We Can Meet Regional Load During Outoges
+ Se We Can Meet Load and Move Power When Large Load shut Down
+ 50 We Can Actinlly Do Some Maintenance Without Harming the Market
-+ S0 the RYO Doesn't Start with the Regional Erid heavily
cangested

The Need for

Bonneville

AT Mg Transmission

* Market Effects

- Unreguiated Generators Can Exercise Local Market
Power if Transmission Is Constrained

- Transmission Represents Only 3-10% of the Total Cost of
Wholesale Power Transactions and Represents Cheop
Insurance Against the Potential Abuse of Market Power

- Such Transfers of Wealth Become Significant Losses to
Society - Potentially Eliminating the Benefits of
Deregulation for Consumers and the Economy

- Transmission Can Play a Vital Rale in Ensuring These
Benefits of Competition

Boaneville Why Is This
W T Necessary Now?
* We Need to Restore Some Margin (Especially for
Summer 6rid Operations)
- Curtailments needed to Maintain Margin
- Vulnerable to Cascading Electrical Outages
- Ability to Maintain the System Seriously Impaired
* We Don't Want to Delay Integration of Needed
Resources
- Major Transmission Facilities Take 3-5 Years
- Generators Can Be Up in 18 Months

- Even with Aggressive Schedule Planned (2002-2006), We
Will Not Accommodate Some Generators’ On-Line Dates

L

Boaneville Current
s Situation

* The system is under stress because it is operating
at or near capacity
+ System constraints are affecting our ability to use
& care for the system
- Avaikability pressures exists to run the system harder
- Outoges for Maintenance & Construction are more difficutt
10 obtain and are compressed in time, due 1o high
utilization by the markets.
+ Likelihood of system failure is increasing
- The system facilities are aging {B00kv grid is over 30
years old)




Ponﬂme Constraints

* The Transmizsion System Is Heavily Congested

- Little transmission has been built since 1987

- East to West paths are constrained in the fall and winter
as eastern generation serves western load center peaks

- North to South paths are used up in the spring and
summer as loads go down in the NW and pick up in the SW

- The margin that wos built into the transmission has been
used up as regional loads and through-transactions have
grown {transmission system load up by 2% per year for
over 8 years - see data next page)

- Outages for Maintenance and New Construction Seriously
Hampered "

Transmission Use Has Grown 2%
W e Per Year For Over 8 Years
W (Load 6rowth and Thru-Put)
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NW Constrained Paths

— “orthern [nterconnection

Bonaoeville How Constrained
) Pover Missinlvtraliva.

g Is The System?
* North of John Day

- Transmission Service Requests In Hand Exceed Capacity by
I700MW by 2001

- Deficit Grows to Over 500G MW by 2004
* Cross-Cascades North
- Only 200 MW Left on 10.000 MW Path
- Requests Exceed Capacity by 400 MW in 2004
- Deficit Grows te Over 750 MW by 2005
* West of McNary
- Sold Out

~ Over 5000 MW of Generaticn Waiting in the Queue - Some
Under Construction Now

- The First Line Will Allow About 2800 MW to Connect

Bonneville How Constrained
5. Is The System?

* West of Hatwal
- Path Limits Reduced by W5CC Review This Spring
- Approximately 700 MW of Actual Schedules Cut on
May 22
- Firm Contract Holders Have Been Restricted in Pre-
Schedule Every Day Since Then

* Idaho to the Northwest
- 25 MW Deficit Today
- Requests Exceed Capacity by 97 MW by October
- Deficit Grows to Over 200 MW by 2004

Boaneville
. bl

~ Transmission Line Construction:
Little construction has occurred since 1987
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Bonneville System
oy bdanliltrisian
W Stress

We Are Hore

Normal circumstonces:

When Tronsmismion copocity 15 1n bakance
with load

Current circumstances:
When reactive it used to suppoct
additional load without grid expansion

Vohape

Power

Observations

©  Weore sezing unexpected “wiggles™ on the system which indicates lock of
stabiliy

- System studies are reveaiing more constrants
There i3 litthe or no system margin left
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* Rolling- Blackout Reliability Problem?
- Constrained Transmission Means Curtailment of Transfers
- Generation May not be Available where Needed

- Result is a Rolling Blackout - Manageable Load Reduction
Actions by System Operator

- Some Warning, Limited in Scope and Duration
+ What Happens Too Often in California
+ Cascading Reliability Problem?
- Operation at Risk May be Unavoidable
- Exposure to Voltage Collapse or Loss of Synchronism
- Sudden - Generally Only System Restoration Manageable
- Widespread Load and Generation Loss, Equipment Damage
Possible

kil

‘Bo'f:‘:&ﬂue Increased Risk?
* Line Maintenance Compromised

* Reduced Transmission Capacity Reserve
Increases Risk of Operating Outside Safe
Limits

* Greater Vulnerability to Unexpected Events

* Greater Difficulty in Managing Schedules to
Maintain Reliability Margins

* Loss of Operational Flexibility Leads to
Operating at Risk

oL . Reliability?

. Sys;em Dampi@ it a Good Indicator of the Grid's
Ability to Withstand and Recover from Problems
Without Cascading Electrical Outages

- Lightning Strikes, Equipment Outages or Failures

* The Next Slide Demonstrates that the Western
Transmission System is Not Very Well-Damped
Anymore (particularly in the summer)

- Upper &raph - Well Damped (Simulation of Event)

- Lower &raph - Not Well Damped (Actual Response to
Event)

* Like a Car With Worn Out Shocks going Over a Bump
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onerl e Reliability?
A
* The Most Important Reason for the
Infrastructure Praposal is te Reduce the Risk of
Rolling Blackouts and Sudden, Cascading Electrical
QOutages with Big Societal Impacts

« These Events are Rare, But Historical U5 Data
(through 1996) in the Next Slides Indicate Not
THAT Rare. Events Affecting Over 1,000,000
Customers Occur About Once Per Year.

- These Events Will Become More Frequent Absent
Intervention with Infrastructure

Big Power System
BO““,S_‘fiu!!°l wam Disturbances Are Not As
o Rt Rare As You Might Think
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Similar Types of Events That
Boumeville Have Huge Societal Impact -
= 4 Also Not that Rare
Hurrlcane and Earthquake Losses 1900-1989

4Bomﬂi]lle. - System
A - Stress
How Did We Get Here?
+ Deregulation has created different users and
results in unusual generation patterns
- Reliability criteria changes due to markey pressures
- Goming may occur which could be detrimental to system
* The western inferconnection's energy crisis isn't
Jjust a generation issue -- it's the transmission
systent to move it around too
* We've used controls and communications te safely
use the margin that was built in, but we've taken
this about as far as we can

+ California Market conditions are stressing the
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“ “Regional Transmission Is Not
Keeping Up With Needs
(From NW Power Pool 10 - YR Forecast)
1958 2008 % Increase
eak 59972 66952  12%
Transmission 61415 62,352 2%
- Circuit Miles

interties and existing congested paths n
eville .
ﬁ:}:-w Solution?

* The Projects on the Following Map Represent
Our Proposed Solution to The Four Issues:

- Reinforcement of the Load Centers
= Integration of Needed Generation Resources
- Depending on Which Ones Site and Their Lecation: between BOOQ
1o 12000 MW Can Be Integrated
- Relief of Crippling Congestion
- Compare Proposed Projects with NW Constrained Path Map
- Reduces Price Volatility
- Puts A Little Reliability Margin Back Into the 6rid
* Reduces Vulnerability to Cascading Electricol Outages
+ Allows Outages for OAM




Bonneville We Need A Bunch
Power idmialotration .
of Wire

+ Infrastructure Proposal
- Puget Sound I-5 Corridor
+ Seattle Areas Load Service
- Capadian Entitlement
- Notrth of John Day Relief
+ Allows Use of Southern Intertie
- Bi-Op Commitment
- Adds Flexibility for Low Woter Years
- West of
>~ Somebody Will Site Near Hermiston
- West of Hatwai and Idaho to the NW
+ California Wen't Help s Any Time Soon, Moking Montana and
Idaho Imports More Criticol To Meeting Regional Winter Peck
- De-Couple From Sub-Grid
+ Minimizes Effects of Main Grid Outages on Underlying Sub-Grid
ond distribution Systems

N

Bonaeville We Need A Bunch
P At of Wire

+ Infrastructure Proposal {continued)
- Proposal Assumes Some Generators Integrate -- But Not
All
+ Depending on Which Ones Site and Their Location: between
800G 1o 12000 MW Can Be Integrated
- Relieves Crippling Congestion
= We Don't Want Our Own Path 15
* Puts A Little Margin Back Into the Grid
- Needed For A Competitive Market To Work
- S0 We Can Meet Regional Load During Ovtages
- 50 We Can Mast Lood and Move Power When Lood Goes Away
- So Wae Con Achully Do Some Maointenance Without Harming the
Market
- $o the RTO boesn't Stort with the Regional Grid heavily
congested. "
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Transmission Briefing
for Micron Technology
By
Vickie VanZandt
VP, Transmission Operations & Planning
June 20, 2001

Bonneville
X Power Adsalaisiratios

A

Transmission Assessment

Ronneville
Pewer

®'BPA Transmission System

+ BPA operates BO% of the high-voltage grid in tts
service area (OR, WA, ID and western MT).
- More than 15,000 miles of line
- Two fully redundant control centers
- Over $5 billion federal investment
- About $540 million in annual revenues

- About 50% of the grid looking at the U.5. portion
of the NW Power Pool (add eastern MT, WY and
uT).

« BPA voluntarily complies with FERC open access
rules.

Bonneville
"inmgmen'raﬁon of the NW éGrid

« Five investor-owned utilities also own NW

transmission facilities.

In addition, some consumer-owned utilities

own transmission and 10 operate control

areas.

- Fragmented ownership and “parallel paths”
have made it difficult to fix some
transmission bottlenecks, and certainly
leads to less than optimal solutions,

Bonneville
Mwer, l

e .

Comhined Transmission Grid | o%

Current

Bonneville
S Situation

N

« The system is under stress because it is operating
at or near capacity
+ System constraints are af fecting our ability to use
& care for the system
- Awoilability pressures exists to run the system harder
- Outages for Maimtenance & Construction are more dif ficutt
1o obtain and are comprested in time, due to high
utilization by the markets.
+ Likelihood of system failure is increasing
- The system facilities are aging (B00kv grid is over 30
years okd)




NW Constrained Paths
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Bomﬂﬂ[e Current
oo Situation

« Approximately 27,000 MW of generation is
potentially being sited in the Northwest
- The Transmssioh System will become mare stressed with
the addition of generation if nething i done to reinforce
the existing network

= RTO will begin operation in FY04, at the earliest
(sets time baseline)
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Transmission Line Construction:
Little construction has occurred since 1987
1947
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Bonneville System
e v i Stress

We Are Hers

Normal circumstances:

‘When trondmisdion copacity is in balance
with lood

Current circumstances:

‘When reactive is uied to support

additional load without grid expansion

.--.--.---'x

Obtervations

* Weare sexing unexpected “wiggles® on the system which indiantes lack of
stabikty

System rtudies are revesling more constraints
< Thert if ¥it1lke or no system margin left
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‘Bom;f_\;ille System

Y- Stress
How Did We Get Here?

« Deregulation has created different users and
results in unusual generation patterns
- Reliobility criteria changes due to market pressures
- Gaming may eccur which could be detrimental to system

+ The western interconnection's energy crisis isn't
just a generation issue -- it's the transmission
system to move it around too

- We've used controls and communications to safely
use the margin that was built in, but we've token
this about as far as we can

+ California Market conditions are stressing the
interties and existing congested paths "

BRonneville
Tomnr Ldaluistration

'“'ﬁ"R-e'gfonal Transmission Is Not
Keeping Up With Needs
(From NW Power Pool 10 - YR Forecast)

1998 2008 % Increase
Winter Peak 59,972 66,952 12%

Bonnevilie Solutions
. Pewer Madnbetation

W

- Recognize that transmission investments are needed
now

+ Encourage Generation be built near load or uncongested
paths as possible

+ Seek all conservation & renewable resources available
to reduce & manage loads

* Understand the problem has been building over the last
decade and there are no quick fixes.
- It takes twe ta five years te plon, site & build o major transmission
line.
* Seek cooperation and support of other fransmission
owners [ IOU's & Publics) in the Pacific Northwest to

Load - MW
Tronsmission 61415 62,352 2%
Circuit Miles
Bonneville We Need A Bunch
. Pover bipinjatraion

hatales
““Yafrdstructure Proposal of Wire
- Puget Sound 1-5 Corridor
- Seattle Area Load Service
- Canadian Entitlement
- North of John Day Relief
« Allows Use of Southern Intertie
- Bi-Op Commitment
- Adds Flexibility for Low Water Years
- West of McNary
- Semebody Will Site Near Hermiston
- West of Hatwai and Tdaho to the NW
+ California Won't Help Us Any Time Soon, Making Montana and
Tdoho Imports More Critical To Seeting Regional Winter Peak
- De-Couple From Sub-6Grid
- Minimizes Effects of Main Grid Outages on Underlying Sub-6rid
and distribution Systems

16

meet this challenge s
Bonnevilic We Need A Bunch
Peaer Admlsistraiinn

187 of Wire

« Infrastructure Proposal (continued)
- Proposal Assumes Some Generators Integrate -- But Not
All
+ Depending on Which Ones Site and Their Location: between
BOOG 1o 12000 MW Can Be Integrated
- Relieves Crippling Congestion
* We Don’t Want Qur Own Path 15
* Puts A Little Margin Back Inte the &rid
- Meesed For A Competithee Moarket To Work
- S0 We Con Meet Ragional Load During Outages
- S0 We Con Meet Lood and Move Power Whan Lood Groes Awoy
- S0 We Can Actualty Do Some Maintenance Without Harming the
Market

- S0 the RTO Dotin't Start with the Reglonal rid heavily
congested. n

Bonneville
X y Sower

S - Planhed PNW Regional CT and Wind
Additions On-line 2001-2004

Adtderd Capmofly (W)




Bonneville How Does This
i Get Paid For?

* This infrastructure plan reflects an
additional $775M over our current
expenditure plan for 2002-2006 of $1.38

+ The integration of between 5000 - 5500
MW of generation -- and corresponding use
of the transmission system recovers the
cost of the new wires

+ More generation than that should lower
rates

Bonneville
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Expenditure Plans

Additional Grid Facilities Hesds
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Combined Capital Needs will be 322 Billion
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Bonneville’s Remaining

Boqg-e-ﬁll}s“ﬂ Borrowing Authority
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Pugel Sound Area
North of Hanford/
N_of John Day
West of McNury

. Starbuck Generation
Lower Monument &
McNary Area

Cross Cascades
North

Celilo

8. I-5 Corridor

9. Spokane Area
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Boaneville Our Concerns
- Resource Requirements will be large

- Capital - BPA will need access to
additional borrowing authority

- Staff
- System & Processes

* Keeping the system going as we
address these issues will be difficult

* The system may fail before we can
act
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Transmission Infrastructure
Briefing

For
Congressional Staff

By
Vickie VanZandt
VP, Transmission Operations & Planning
August 21, 2001

Borneville
w A thad

Transmission Assessment

Bonneville
~ w kg

Summary

* Current Situation
- Loads growing steadily at 1.8% per year
- Little new transmission since 1987
- Transmission use growing steadily at 2% per year
- Objectives
- Keep the lights on — reinforce the system to comply with
national reliobility standards
- Interconnect needed new generation

- Remove constraints that limit economic trade & our
ability to maintain the system

Bonaneviile Infrastructure
vt Mt Proposal

Al

- Additional Bor"r'owing Authority Will Allow Completion of

Transmission Infrastructure Additions to Accomplish 3
Main Objectives:

1 - Assures Service for Existing Firm Transmission
Contracts & Reduces Bottlenecks.

2 - Reinforcements to Assure Minimel Conformance with
Reliability Standards for Major Load Centers

- New Reliability Standards have reduced the available transmission
capacity on certain paths in our interconnected systems (BPA-SCL,
BPA-Avista, BPA-PGE/Pacif iCorp) (analogous to intreducing o
restriction in q pipefine).

* Adding transmission lines to these interconnected systems increases
reliobility (decreases probability of blackouts) and allows
maintenance without inferruption to service.

3 - Interconnects New Generators into BPA Grid

4

“Transmission System

+ BPA operates 80% of the high-voltage grid in its
service area (OR, WA, ID and western MT),
- More than 15,000 miles of line
= Two fully redundant controt centers
- Over $5 billion federal investment
- About $600 million in annual revenues
-+ About 50% of the grid looking at the U.S. portion
of the NW Power Pool (add eastern MT, WY and
uT).
+ BPA voluntarily complies with FERC open access
rules.

Bonneville

Fragmentation of the NW Grid

+ Five investor-owned utilities also own NW
transmission facilities.

+ Inaddition, some consumer-owned utilities
own transmission and 10 operate control
areas.

* Fragmented ownership and “parallel paths®
have made it difficult to fix some
transmission bottlenecks, and certainly
leads to less than optimal solutiens.
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Combined Transmission Grid | nee

Bonneville The Need for
: Power AMministracion

Mo Transmission
Infrastructure Proposal
- Reinforces Lood Centers
- Integrates Needed Generation Resources
- Depending on Which Ones Site and Their Location: between 8000 to
12000 MW Can Be Integrated (30 to 50 New Plants)
- Relieves Crippling Congestion
+ We Don't Want Qur Own Path % {Constraint in Central Calif ornig)
- Puts A Little Relicbility Margin Back Into the Grid
- ToReduce Exposure ta Casvading Electrical Outages with Big Tmpacts
* Needed For A Competitive Whalesale Market To Work
50 We Can Meet Regional Load During Outoges
* S0 We Can Meet Lood and Move Power When Large Lood shut Down
* 50 We Con Actuclly Do Some Maintenance Without Harming the Market

+ 50 the RTO Doesn't Stort with the Regioral Grid heavily
congested

Bonneville Why Is This
Puwer Missinisiration

v Necessary Now?
* We Need to Restore Some Margin (Especially for
Summer &rid Operations)

- Curtailments needed to Maintain Margin
~ Vulnerable to Cascading Electrical Outages
- Ability to Maintain the System Seriously Impared

* We Don't Want to Delay Integration of Needed
Resources

- Major Transmission Facilities Take 3-5 Years
- Generators Can Be Up in 18 Months

- Even with Aggressive Schedule Planned (2002-2006), We
Will Not Accommeodate Some Generators' On-Line Dates
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Soaneville ., Constraints

A 8

* The Transmission System Is Heavily Congested

- Little transmission has been built since 1987

- East to West paths are constrained in the fall and winter
as eastern generation serves western load center peaks

- North to South paths are used up in the spring and
summer as leads go down in the NW and pick up in the SW

- The margin that was built inta the transmission has been
used up as regional loads and through-transactions have
grown

- Qutages for Maintenance and New Construction Seriously
Hampered

"

NW Constrained Paths

Necthern Initrenmaertion

eville How Constrained

Iiom}w'r
2 ks Is The System?
* North of John Day

- Transmission Service Requests In Hand Exceed Capacity by
1700MW by 2001
- Deficit Grows to Over OO0 MW by 2004
+ Cross-Cascades North
- Only 200 MW Left on 10,000 MW Path
- Requests Exceed Capacity by 400 MW in 2004
- Deficit Grows to Over 750 MW by 2005
* West of McNary
- Sold Out

- Over 5000 MW of Generation Waiting in the Queue - Some
Under Construction Now

- The First Line Will Allow About 2800 MW to Connect

”»

Bonaeville How Constrained
kA Is The System?

+ West of Hatwai
- Path Limits Reduced by WSCC Review This Spring

- Approximately 700 MW of Actual Schedules Cut on
May 22

- Firm Contract Holders Have Been Restricted in Pre-
Schedule Every Day Since Then

* Idaho to the Northwest
- 25 MW Deficit Today
- Requests Exceed Capacity by 97 MW by October
- Deficit Grows to Over 200 MW by 2004

_Bonneville

" Transhission Line Construction:
Little construction has occurred since 1987
7
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Bonneville System
R A Stress

Wea Are Hara

Mormal circumitances.
When fronsmission capacity 15 1n balance
with kod

Current circumstonces:
When reactive 15 used to support
additional load without grid expansion

Vohage

Power

Observations
- Weore secing unexpected Twiggles” on the system which indicates lack of

1 g
_ Mn% Reliability?
* Rolling-Blackout Reliability Problem?
- Constraired Transmission Means Curtoilment of Transfers
- Generation May not be Awailable where Needed

~ Resuft is a Rolling Blackout - Manageable Loed Reduction
Actions by System Operator

- Some Warning, Limited in Scope and Duration
- What Happens Too Often in Catifornia
+ Cascading Reliability Problem?
~ Operation at Risk May be Unavoidable
- Exposure to Voltage Collapse or Loss of Synchronism

e T

stabihty - Sudden - Generally Only System Restoration Manageable
© Syst tudies are ri I oonstraints _ - .
) TL:':M'SW; ;::m"a:;: ot e ; :;’;d;;&read Load and &eneration Loss, Equipment Damage
0
Bonn PURTEIT Bon I
Sonncville Reliability? L L
. > A L. > R _
- System Damping is a Goed Indicator of the Grid's - Simulated GO Powsr
Ability to Withstand and Recover from Problems T‘:" Is W’;;* -
Without Cascading Electrical Outages 'm f -
- Lightning Strikes, Equipment Outages or Failures Happen -
* The Next Slide Demonsirates that the Western -
Transmission System is Not Very Well-Damped B T
Anymore (particularly in the summer)} This Is What ™ prT—
- Upper &raph - Well Damped (Simulation of Event) Actually -
- Lower Graph - Not Well Damped (Actual Response to Hoppanad g™
Event) Orcerin - ] :
- Like a Car With Worn Out Shocks going Over a Bump Sepecation -
= ™ L] - - - “-.':' - - - " ?‘;,
Big Power System
*Bom;gtﬂle Reliability? _tteuill,e e Disturbances Are Not As

- The Most Important Reason for the
Infrastructure Proposal is to Reduce the Risk of
Roiling Blackouts and Sudden, Coscading Electrical
Outages with Big Societal Impacts

* These Events are Rare, But Historical US Data
(through 1996} in the Next Slides Indicate Not
THAT Rare. Events Affecting Over 1,000,000
Customers Occur About Once Per Year.

* These Events Will Become More Frequent Absent
Intervention with Infrastructure

Rare As You Might Think
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Similar Types of Events That
JBO“‘E_:?HEM Have Huge Societal Impact -

E . Also Not that Rare
Hurrlcane and Earthquake Loaseg 1000-198¢
Flood Lowses 1966- 1992

ot
-

Cumulative Number
of Evera / Year

o.mn
1 10 100 1,000 10,000

Loss Per Event {mllllon 1990 doliars)

Bomﬂille System
Ry Stress
How Did We Get Here?

- Deregulation has created different users and
results in unusual generation patterns
- Reliability criteria changes due to market pressures
- Gaming may occur which could be detrimental to system

» The western inferconnection's energy crisis isn't
Jjust a gereration issue -- it's the transmission
system to move it around too

- We've used controls and communications to safely
use the margin that was built in, but we've taken
this about as far as we can

+ California Market conditions are stressing the

Bonneville
" Nn-w
""Regional Transmission Is Not
Keeping Up With Needs
(From NW Power Pool 10 - YR Forecast)

. 1998 2008 % Increase
«.89972 66952 12%
\'2

mission 61415 62352 2%
ission

- Circuit Wiles

interties and existing congested paths }ﬁ
Bonaeville .
- L Solution?

* The Projects on the Following Map Represent
QOur Proposed Solution to The Four Issues:

- Reinforcement of the Load Centers
- Integration of Needed Generation Resources
+ Depending on Which Ones Site and Their Location: between 8000
to 12000 MW Con Be Integrated
- Relief of Crippling Congestion
* Compare Proposed Projects with NW Construined Path Map
* Reduces Price Volatility
- Puts A Little Reliability Margin Back Into the Grid
- Reduces Vulnerability te Cascading Electrical Outages
- Allows Outoges for OdM

AR, LM v PRI G o s P TUR P




Bonaevilie What Happens to
P Parwee Adbaal

g T M maien Transmission Rates?
Question:
- How Does This Infrestructure Proposal ($775M)
Get Paid For?
Answer:

- New transmission revenues are expected to at
least of fset incremental costs

* Transmission controcts hove already been signed that wil!
recover 20% of the S-year incremental annual costs of $80
million

+ The remaming amount of 5-year incremental costs will be
recovered by contracts with less than 1/6 of the proposed
new generation and other sales

+ 1f more new generation or additisnal use from congestion
relief occurs, the pressure on rates woukd decline

Bonneville
‘*g”w‘ﬁ aned PNW Regional CT and Wind
A ey Mzdiﬁous Oniline 20012004
T
[ )
L)
L
3000
2000
1900

Bonneville
N~ oeale

Why Is This Necessary Now?

* We Can't Start Construction Projects
That We're Not Sure We Can Finish

+ Our Management Plan to Accomplish this
Infrastructure Proposal Requires
Solicitation for Major Materials and
Construction Contracts in October 2001

Bonneville
Pywer.

% Lo e
Lack of Capital Certainty Will Cause:

- Everything to Slow Down
- Generaters Get Integrated Later
- Crippling Congestion Remains or Increases
+ Causing Load Curtailment & Zanal Price Volatility
- Continued or Worsening Vulrerability to Voltage Collapse
* Inability to Meet Commitments
- Canadian Entitlement Return
- '99 Biological Opinion Obligations
- Firm Transmission Service Sold Across Constrained Paths
+ Financial Exposure to Redispatch Risks

+ Prolonged Price Volatility u
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Transmission Briefing
for Micron Technology
By
Vickie VanZandt
VP, Transmission Operations & Planning
June 20, 2001

Bonneville
X Powex

Transmission Assessment

Bonnrglil]e
“V“BPA Transmission System

- BPA operates 80% of the high-voltage grid inits
service area (OR, WA, ID and western MT).
- More than 15 000 miles of line
- Two fully redundant control centers
- Over $5 billion federal investment
- About $540 million in annual revenues
« About BO% of the grid locking at the U.S. portion
of the NW Power Pool (add eastern MT, WY and
uT).
* BPA voluntarily complies with FERC open access
rules.

Bom:::'y;i‘llls“d_
‘WFragmenmfion of the NW Grid

- Five investar-owned utilities also own NW
transmission focilities.

- Inaddition, some consumer-owned utilities
own transmission and 10 operate control
areas,

* Fragmented ownership and "parallel paths®
have made it difficult to fix some
transmission bottienecks, and certainly
leads to less than optimal solutions.

Bonneville

S i

BOI“}E\;“!C Current
Al Situation

- The system is under stress because it is operating
at or near capacity
* System constraints are af fecting our ability to use
& care for the system
- Awailability pressures exists to run the system harder
- Outages for Maintenance & Construction are more difficult
to obtain and are compressed in time, due to high
utilization by the markets,
- Likelihood of system failure is increasing
- The system facilities are aging (500kv grid is over 30
years old)




NW Constrained Paths

Bonneville
; Pewer Mainisiration _ _
Transmission Line Construction:
Little construction has occurred since 1987
1581

OPERATING CIRCUIT MLES
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*  New transmussum construction in the past 14 yoars has botn replaced by sdditional reactive
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SR sl Situation

+ Approximately 27,000 MW of generation ig
potentially being sited in the Northwest
- The Transmission System will become more stressed with
the addition of generation if nothing is done to reinforce
the existing network

Honneville System
A Stress

‘We Are Here

Normal circumstonces:
Whee tTrandihission capacity 15 in balonce
with lood

Current circumstonces:
When reactive iy used te
additional foad without grid expansion

Volage

Power

Observations
We are seeing unexpected “wigghes™ on the system which indicates lack of
stability
System studies ore reveahng more corstraints
There i3 litth or no #ystem margin kefr

Bonneville
Lh '&' ’
~ Reactive Support Additions
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Bon&ﬁle System

‘ - Stress
How Did We Get Here?
+ Deregulation has created different users and
results in unusual generation patterns
- Reliability criteria changes due to marke? pressures

- Baming may eccur which could be detrimental to system

The western interconnection's energy crisis isn't
just a generation issue -- it's the transmission
system to move it around too

We've used controls and communications to safely
use the margin that was built in, but we've taken
this about as far as we can

- California Market conditions are stressing the
interties and existing congested paths "

Bom}s_\;ﬂlc
" 'Regional Transmission Is Not
Keeping Up With Needs
{From NW Power Pool 10 - YR Forecast)

1998 2008 % Increase
Winter Peak 59,972 66,952 12%

. Bom;g\;i_lle Solutions

+ Recognize that transmission investments are needed
now

Encourage Gereration be built near load or uncongested
paths as possible

Seek all conservation & renewable resources available
to reduce & manage loads

Understand the problem has been building over the last
decade and there are no quick fixes.
- It takes two to five years to plan, site & build a major transmission
line
Seek cooperation and suppert of other transmission
owners ( IOU's & Publics) in the Pacific Northwest to

.

T
“Infrastructure Proposal

Load - MW
Transmission 61415 62,352 2%
Circuit Miles
Bonneville We Need A Bunch
Powrer Manlnintration

of Wire

- Puget Sound 1I-5 Corridor
+ Seattle Arealood Service
« Canadion Entitlement
- MNorth of John Day Relief
+ Allows Use of Southern Intertie
+ Bi-Op Commitment
+ Adds Flexibility for Low Water Years
- West of McNory
+ Somebody Will Site Near Hermiston
+ West of Hatwai and Tdaho 1o the NW
= California Won't Help Us Ary Trme Soon, Making Montana and
Tdaho Imports More Critical To Meeting Regional Winter Peak
- De-Couple From Sub-6rid
+ Minimizes Effects of Main Grid Outages on Underlying Sub-6rid
and distribution Systems

L]

meet this challenge s
Bonneville We Need A Bunch

A of Wire

- Infrastructure Proposal (continued)
- Proposal Assumes Some Generators Integrate -- But Not
All
- Depending on Which Ones Site and Their Location: between
8000 to 12000 MW Can Be Tntegrated
- Relievas Crippling Congestion
+ We Don't Want Our Own Path 15
- Puts A Little Margin Back Inte the 6rid
- Needed For A Competitive Market Ta Work

- So We Con Meet Reglonal Load During Outoges
- S0 We Can Meet Load and Mave Power When Lood Goes Away

- So We Can Actually Do Some Malntensiwe Without Harming the
Market

- 5o the RTO Doesn't Start with the Ragional 6rid heovily
congested. "

'EEREEREREER

Bonneville
# r—g-u-m-

= “Planned PNW Regional CT and Wind
Additions On-line 2001-2004

i
'




Bonneville How Does This Bonneville .
Pawit Sidnlatstration K Pover Mdminiaraien Expenditure Pl
Get Paid For? AR P ans

Additionsl Grid Feciiittes Neads

* This infrastructure plan reflects an
additional $775M over our current
expenditure plan for 2002-2006 of $1.38

The integration of between 5000 - 5500
MW of generation -- and corresponding use
of the transmission system recovers the
cost of the new wires

.

* More generation than that should lower

rates 0 Combined Capitat Needs wiil be 52.2 Billion o
Roaneville Bonneville’s Remaining Bonneville G-9
R Borrowing Authority Pewet idminieribon

. Pupet Sound Area

North of Hanford/

N. of John Dray

West of McNary

Starbuck Generation

. Lower Monument &
McNary Area

6. Cross Cascades

North

Celilo

1-5 Corridor

Spokane Area

g

vob oW

© =

7
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Qlllonl;::_:r'ille Qur Concerns

* Resource Requirements will be large

- Capital - BPA will need access to
additional borrowing authority

- Staff
- System & Processes
+ Keeping the system going as we
address these issues will be difficult
* The system may fail before we can
act

n
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Bonneville
A Pewer

BR,

Transmission Assessment

Bongeville
Powur. _.

Summary

L)

* Current Situation
- Loads growing steadily at 1.8% per year
- Little new transmission since 1987
- Transmission use growing steadily at 2% per year
+ Objectives
- Keep the lights on — reinforce the system to comply with
national reliability standards
- Interconnect needed new generation

- Remove constraints that limit economic trade & our
ability to maintain the system

Bonneville Infrastructure
L s Proposal
Requested Borrowing Authority Will Allow
Completion of Transmission Infrastructure
Additions to Accomplish 3 Main Objectives:
1 Assures Service for Existing Firm Transmission
Contracts & Reduces Bottlenecks.
* Load growth in region has been occurring steadity at 1.8
percent per year over the past decade.
« Little new transmission has been constructed since 1987,
= Congestion paints {called cutplanes) are increasing to the
point BPA is having to curtail firm power deliveries.
» Examples:
& Colatrip generation imto Wathington ond Oregon since kate May
© Curtailment scheme imto Puget Sound Area within this next year.
¢ Lrability ta get exports to intertic becouse of congestion within BPA's
e twwork . ]

B°“I3f.¥.me Infrastructure

diliniatrotion
ﬂﬁ- ‘ ’ Proposal
2 Reinforcements of Transmission to Assure Minimal
Conformance with Reliability Standards for Major Load
Centers (Seattle, Portland, Spokane)

* Increased Reliability Standards imposed by NERC and WSCC as a
result of 1995 outages have reduced the available transmission
capacity on certain paths in cur interconnected systems (BPA-SCL,
BPA-Avista, BPA-PGE PacifiCorp) (analogous to imroducing a
restriction in a pipeline).

« Adding transmission lines o these interconnected systems increases
reliability (decreases probability of blackouts) and allows
maintenance without interruption to service.

3 Interconnect New Generators into BPA Grid

* 28,000 MWs of new generation requests (50+ generators)

= Only 1/4 1o 1/3 of these will probably materialize

= Generators pay for interconmections, however "downstreom™
transmission wifl become more congested

Bonaeville The Need for
Forer Minllrnten Transmission

oF . .
» Infrastructure Proposal
- Reinforces Load Centers
- Integrates Needed Generotion Resources

- Depending an Which Ones Site and Their Location: between 8000 to

12000 MW Can Be Tntegrated (30 to 50 New Plants)

- Reli Crippling Congesti

= W Don't Want Our Own Path 15 (Constraint in Central California)
- Puts A Little Raliability Margin Back Imto the Grid

+ To Reduce Exposure to Cascading Electrical Outages with Big Impacts

- Needed For A Competitive Whalesale Market To Work

+ 5o We Can Meet Regional Lood buring Outages

* 50 We Con Met Load and Move Power When Large Lsad shut Down

* S0 We Con Actually Do Some Mainferance Without Harming the Market

¢+ S0 the RTO Doesn't Start with the Regional 6rid heavily

congested.

Bonneville The Need for

Ok e Transmission

* Market Effects

~ Unregulated Generators Can Exercise Local Market
Power if Transmission Is Constrained

- Transmission Represents Only 3-10% of the Total Cost of
Wholesale Power Transactions and Represents Cheap
Insurance Against the Potential Abuse of Market Power

- Such Transfers of Wealth Become Significant Losses to
Society - Potentially Eliminating the Benefits of
Deregulation for Consumers and the Economy

- Transmission Can Play a Vital Role in Ensuring These
Benefits of Competition




Banneville Why Is This
Power Adaslpistrotion,

A Necessary Now?
* We Need fo Restore Some Margin (Especially for
Summer 6rid Operations)
-~ Curtailments needed to Maintain Margin
- Vulnerable to Cascading Electrical Qutages
- Ability to Maintain the System Seriously Impaired
+ We Don't Want to Delay Integration of Needed
Resources
- Major Transmission Facilities Take 3-5 Years
- Generators Can Be Up in 18 Months
- Even with Aggressive Schedule Planned (2002-2006), We
Will Not Accommodate Some Generators’ On-Line Dates

7

Bonneville
; P Adunikstvatiog.

8 Regional Transmission Is Not
Keeping Up With Needs
{From NW Power Pool 10 - YR Forecast)

1998 2008 % Increase
Winter Peak 59,972 66,952 12%
Load - MW
Transmission 61415 62352 2%
“‘Circuit Miles

Bonneville
‘" “Planned PNW Regional CT and Wind
ot o Additions On-line 2001-2004

Northwest Load

Bonneville
e Growth

A

+ Over the past 10 years, Northwest Load
has grown and needs reinforcement:

Winter Peak Demand - 1.5% Compounded Annually
- for a maximum of 59,972 MW

Energy (aMW) - 1.8% Compounded Annually

(data from Northwest Power Pool)

Boaneville
B Pewet

Transmission Line Construction:
Little construction has occurred since 1987
tea7

OPERATING CIRCUIT MILES
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+ New tunsmizsion conatruction in e past |4 yems has best replaced by sdditional resctive
suppon. end other mechanical and operational changes tat alkw the ckisting 3ysiem o
fransmil more power

Bot:;}g*villﬁ - Constraints

* The Transmission System Is Heavily Congested

- Little transmission has been built since 1987
- East to West paths are constrained in the fail and winter
as eastern generation serves western load center peaks

- North to South paths are used up in the spring and
summer as loads go down in the NW and pick up in the 5W

- The margin that was built inte the transmission has been
used up as regional loads and threugh-transactions have
grown {(transmission system load up by 2% per year for
over B yeors - see data next poge)

- Outages for Maintenance and New Construction Seriously
Hampered

17




Transmission Use Has &rown 2%
_Bonm Per Year For Over 8 Years
S (Load Growth and Thru-Put)

BFA TOTAL TRANSMISIKIN JYETEM LOAD: JAN 1993 . JUN ML
Y

NW Constrained Paths

Northern Intercanmection

Bonneville How Constrained
Al Is The System?

»
- North of John Day
- Transmission Service Requests In Hand Exceed Capacity by
1700MW by 2001
- Deficit Grows to Over 5000 MW by 2004
+ Cross-Cascades North
- Cnby 200 MW Left on 10 000 MW Path
- Requests Exceed Capacity by 400 MW in 2004
- Deficit Grows to Over 750 MW by 2005
* West of McMary
- Sold Cut

- Over 5000 MW of Generation Waiting in the Queue - Some
Under Construction Now
- The First Line Will Allow About 2800 MW te Connect

Bonneville How Constrained
. Is The System?

5

* West of Hatwai

- Path Limits Reduced by WSCC Review This Spring -
More Firm Rights Than Firm Capacity

- 700 MW of Actual Schedules Cut on May 22

- Firm Contract Holders Are Restricted in Pre-
Schedule Every Day Since Then

+ Idaho to the Northwest
- 25 MW Deficit Today
- Requests Exceed Capacity by 97 MW by October
- Deficit Grows to Over 200 MW by 2004

ﬁ;ﬂ“&—. Reliability?
* Rolling-Blackout Reliability Problem?
- Constrained Transmission Means Curtailment of Trarsfers
- Generation May net be Available where Needed
~ Result is a Roiling Blackout - Manageable Load Reduction
Actions by System Operator
- Some Warning, Limited in Scope and Duration
* What Happens Too Often in California
+ Cascading Reliability Problem?
- Operation at Risk May be Unavoidable
- Exposure to Voltage Collapse or Loss of Synchronism
- Sudden - Generally Only System Restoration Manageable
- Wldesguxd Load and Generation Loss, Equipment Damage
Possib| v

Bonneville

A Eoaasiae, 30
* Line Maintenance Compromised

* Reduced Transmission Capacity Reserve
Increases Risk of Operating Outside Safe
Limits

+ Greater Vulnerability to Unexpected Events
« Greater Difficulty in Managing Schedules to
Maintain Reliability Margins

* Loss of Operational Flexibility Leads to
Operating at Risk

Increased Risk?




L Reliability? Bonneville
- System Damping is a Good Indicator of the Grid's - Power on AC interle a1 Catornis-Oregon Border
Ability to Withstand and Recover from Problems This Is What Ovelation Pracfcted by Simudtion
Without Cascading Electrical Outages W‘Jm’" E,_
- Lightring Strikes, Equipment Outages or Failures Happen -
(Simulation)  me
- The Next Slide Demonstrates that the Western
Transmission System is Not Very Well-Damped L A
Anymore (particularly in the summer) This Ts What ™
- Upper Graph - Well Damped (Simulation of Event) Actually -
- Lower Graph - Not Well Damped (Actual Response to w::}m P
Event} Guchation - :
* Like a Car With Worn Qut Shacks going Over a Bump Saperation -
Big Power System
%’}ﬁiﬂﬁ“ﬂ Reliability? .’Bomga’ille Disturbances Are Not As

* The Most Important Reason for the
Infrastructure Proposal is to Reduce the Risk of
Relling Blackeuts and Sudden, Cascading Electrical
QOutages with Big Secietal Impacts

+ These Events are Rare, But Historical US Data
(through 1996) in the Next Slides Indicate Not
THAT Rare. Events Affecting Over 1,000,000
Customers Occur About Once Per Year.

+ These Events Will Become More Frequent Absent
Intervention with Infrastructure

S Rare As You Might Think
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tper year)
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Nz # ot custoniers it fected by putage

n

. Similar Types of Events That
g‘ﬁiﬂﬁm Have Huge Societal Impact -

i Also Not that Rare

Hurricane and Earthquake Lossey 1900-1949
Flood Losses 1986- 1092

Cumuiative Numiber
of Everts / Year
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:ﬁ:ﬂ% Solution?
* The Projects on the Follewing Map Represent

Our Proposed Solution to The Four Issues:

- Reinforcement of the Load Centers
- Integration of Needed Generation Resources
+ Depending on Which Ones Site and Their Location: between 8000
to 12000 MW Can Be Integrated
- Relief of Crippling Congestion
- Compare Proposed Projects with NW Constrained Path Map
* Reduces Price Volatility
- Putt A Little Reliability Margin Back Inte the 6rid
- Reduces Vulnerability to Cascading Electricel Qutages
- Allows Outages for OdM




Highest Priority

Bonneville .
o Melotsoutos Projects

X
!

T Puget Sound Area

2. Nerth of Hanford/
N. of John Day

3. West of McNary

4. Starbuck

Generation

5. Lower Monumental

. & McMNary Area

' 6. Cross Cascades

) North

3 K . 7. Celio
i AT L B.I-5 Corridor

9. Spokane Area

R : —. ¥ s

What Happens to
Transmission Rates?

Bonn'g;ille
mm_' et
Question:
- How Does This Infrastructure Proposal ($775M)
Get Paid For?

Answer:

- New fransmission revenues are expected to at
least of fset incremental costs

* Tronsmission contracts have already been signed that will
recover 20% of the S-year incremental annual costs of $80
million

+ The remaining amount of B-year incremental costs will be
recovered by contracts with less than 1/6 of the proposed
new generation and other sales

+ If more new generation or additional use from congestion
relief occurs, the pressure on rates would decline

.

Bom;g\.'ille
% m.;on
- Loads growing steadily at 1.8% per year

- Little transmission since 1987

- Transmission use growing steadily at 2% per year
Objectives

- Keep the lights on — reinforce the system to comply with
naticnal reliability standards

- Interconnect needed new generation

- Remove constraints that limit economic trade & our
ability to maintain the system

Desired Cutcome

- Increased borrowing authority so BPA can proceed with
it's Transmission Infrastrueture o

Summary




Bonneville
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Transmission Infrastructure
Briefing

For Idaho Local Government Energy
Committee Conference

By
Vickie VanZandt
VP, Transmission Operations & Planning
Nov. 28, 2001

_ %’}fﬁ"&u Summary

oA

+ Current Situation

- Loads growing steadily at 1.8% per year
- Little new transmission since 1987
- Transmission use growing steadily at 2% per year

- Objectives

- Keep the lights on « reinforce the system te comply with
national reliability standards

- Interconnect needed new generation

- Remove constraints that limit economic trade & our
ability te maintain the system

Bonneville Infrastructure
QP e Maiacaian Proposal
+ Additional Borrowing Authority Will Allow
Completion of Transmission Infrastructure
Additions to Accomplish 3 Main Objectives:

1 - Assures Service for Existing Firm Transmission
Contracts & Reduces Bottlenecks

2 - Reinforcements to Assure Minimal Conformance
with Reliability $Standards for Major Load Centers

3 - Interconnects new Generators into BPA Grid

Bonneville
BPA Transmission System

+ BPA operates BO% of the high-voltage grid in its
service area (OR, WA, ID and western MT),
- More than 15 000 miles of line
- Two fully redundant control centers
- Over $5 billion federal investment
- About $600 million in annual revenues
+ About 50% of the grid looking at the U.5. portion
of the NW Power Pool (add eastern MT, WY and
UT).
+ BPA voluntarily complies with FERC open access
rules.

Bonneville
. ;_-5."

Fragmentation of the NW Grid

 Five investor-owned utilities also own NW
transmissien facilities.

+ Inaddition, some consumer-owned utilities
own transmission and 10 operate control
areas,

+ Fragmented ownership and *paralle! paths®
have made it difficult to fix some
transmission bottlenecks, and certainly
leads to less than optimal solutions.

Boaneville

A

Combined Transmission Grid




Boaneville The Need for
ety dlsnlpiotrasion

e - Transmission
. Infrusfructur'e Proposal
- Reinforces Load Centers
- Integrates Needed Generation Resources
- Depending en Which Ones Site and Thewr Location: between 8000 to
12000 MW Can Be Integrated {30 to 50 New Plants)
- Relieves Crippling Congestion
* We Don't Want Our Own Path 15 [Constraint « Centra! Cahfornia)
- Puts A Little Reliobility Margin Back Into the 6rid
+ To Reduce Exposure to Cascoding Electrical Outages with Big Impacts
- Needed For A Competitive Wholesale Market To Work
- 50 We Can Meet Regional Load During Outoges
= 50 We Con Mee? Load and Move Power When Large Load shut Down
* So We Con Actuslly De Seme Maintenance Without Harming the Market

- So the RTO Doesn't Start with the Regional 6rid heawty
congested

+ We Need to Restore Some Margin (Especially for

© We Don't Want to Delay Integration of Needed

Bonneviile Why Is This
T Necessary Now?

Summer Grid Operations)

- Curtailments needed to Maintain Margin

= Vulnerable to Cascading Electrical Outages

- Ability to Maintain the System Seriously Impaired

Resources

- Major Transmission Facilities Take 3-5 Years

- Generators Can Be Up in 18 Months

- Even with Aggressive Schedule Planned (2002-2006), We
Will Not Accommadate Some Generators' On-Line Dates

Bonneville
N

Bonneville
ey

LONTTE SERING
CENERAER I AR

Bonneville
M Powir bimishoorating

(e 2

* The Transmission System Is Heavily Congested

*?om;g_yjlle . Constraints

- Little transmission has been built since 1987

- East to West paths are constrained in the fall and winter
as eastern generation serves western load center peaks

- North te South paths are used up in the spring and
summer as loads go down in the NW and pick up in the SW

- The margin that was built inte the transmissien has been
used up as regional loads and through-transactions have
grown

- Outages for Maintenance and New Construction Seriously
Hampered

1




NW Constrained Paths

Bonneville How Constrained
P A Is The System?
- North of John Day
- Transmission Service Requests In Hand Exceed Capacity by
1700MW by 2001
- Deficit Grows to Over 5000 MW by 2004
* Cross-Cascades North
- Only 200 MW Left on 10,000 MW Path
- Requests Exceed Capacity by 400 MW in 2004
- Deficit Grows to Over 750 MW by 2005
- West of McNary
- Seld Out

- Over 5000 MW of Generation Waiting in the Queue - Some
Under Construction Now

- The First Line Will Allow About 2800 MW to Connect

Bonneville How Constrained
Prver Aaluietraica
LA Is The System?
* West of Hatwai
- Path Limits Reduced by WSCC Review This Spring
- Approximately 700 MW of Actual Schedules Cut on
May 22
- Firm Contract Holders Have Been Restricted in Pre-
Schedule Every Day Since Then

* Idaho to the Northwest
- 25 MW Deficit Today
- Requests Exceed Capacity by 97 MW by October
- Deficit Grows to Over 200 MW by 2004

Bonneville
] Power

Transmission Line Construction:
Little construction has ccourred since 1987
197

e —""]
e

OPERATING CIRCINT MLES
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= MNew trunsmissin constnaction in the past 14 yeart has been replaced by additional resctive
support and nther mechanical and operational changes that aliow the existing system ta

TANS ML MOe furicer 1%

Boaneville
" Reactive Support Additions

BHUNT CAF ACITOR ADOITIONS
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Bonnevill System
T icaten Reliabitity

‘We Are Here

HNormal circumstances:
When irenemission capacity W in balance
with ioad, volage degraces graceluly as

-..-----"X

g foada increase
> Current circumstances:
‘When load increases withcul grid Sxparsion
~ vollage drops precipicusty
Power
Chssrvations
*  Oystem shurfbes sre riviiling lrge swings in voltage stabiity and more fisks to
powesr ralabity

= The sysiem wil )on vickte industry sandescie




%‘EX,‘.‘E‘.‘. Reliability?
* Rolling-Blackout Reliability Problem?
- Congtrained Yransmission Means Curtalment of Transfers
- Generation May not be Available where Needed
- Result is a Relling Blackout - Manageable Load Reduction
Actions by System Operator
- 5ome Warning, Limited in Scope and Duration
- What Happens Too Often in California
- Cascading Reliability Problem?
- Operation at Risk May be Unavoidable
- Exposure ta Voltage Collapse or Loss of Synchronism
- Sudden - Generally Only System Restoration Manageable
- Widespread Load and Generation Loss, Equipment Damage

‘%‘}‘E:?.‘E...... Reliability?

- System Damping is o Good Indicator of the Grid's
Ability to Withstand and Recover from Problems
Without Cascading Electrical Outages

- Lightning Strikes, Equipment Outages or Failures

* The Next Slide Demonstrates that the Western
Transmission System is Not Very Well-Damped
Anymore (particularly in the summer)

- Upper Graph - Well Damped (Simulation of Event)

- Lower Graph - Mot Well Damped (Actual Response to
Event)
« tike a Car With Worn Out Shecks going Over a Bump

Possibile w9 b
Boageville vﬂﬂﬂ*:a‘;'.'hﬁ.._.. Reliability?
. - Skmutatad COI Powar * The Most Important Reason for the
This 1s What - Infrastructure Proposal is to Reduce the Risk of
Would | = Rolling Blackouts and Sudden, Cascading Electricel
Happen - Outages with Big Societal Impacts
L + These Events are Rare, But Historical US Data
~ T - {through 1996} in the Next Slides Indicate Not
T'“‘:;"n:f:‘" - THAT Rare. Events Affecting Over 1,000,000
4 Customers Qccur About Once Per Year.
Tmain | §
sl - * These Events Will Become More Frequent Absent
- Intervention with Infrastructure
= E ] - - - '-:“ L] - - in Nl- -

Big Power System
Bﬂ““'j'ﬂu,‘,e,‘_,,._ Disturbances Are Not As
b . Rare As You Mlghf Think
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Similar Types of Events That
Pon'}ﬂ'jﬂs‘_,_ Have Huge Societal Impact -

. > 4 Also Not that Rare

Hurricane and Earthquake Loases 1900-1089
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Bonneville System

Stress
How Did We Get Here?

Deregulation has created different users and
results in unusual generation patterns

- Reliability criteria changes due to market pressures

- Gaming may occur which could be detrimental to system
The western intercannection’s energy crisis isn't
just a generation issue —- it's the transmission
system to move it around too

+ We've used contrals and communications to safety

use the margin that was built in, but we've taken
this about as far as we can

+ California Market conditions are stressing the
interties and existing congested paths

Bonneville
. Powe Maldatrabon

'?':;Reg";"ironal Transmission Is Not
Keeping Up With Needs
(From NW Power Pool 10 - YR Forecast)
1998 2008 % Increase

Winter Peak 59972 66952  12%
Load - MW

Transmission 61415 62352 2%
“Circuit Miles

%@ﬂsm Solution?
* The Projects on the Following Map Represent
Qur Proposed Solution to The Four Issues:

- Reinforcement of the Load Cerrters
- Integration of Needed Generation Resources
- Depending on Which Ones Site and Their Location: between BOOC
to 12000 MW Can Be Integrated
- Relief of Crippling Congestion
- Compare Proposed Projects with NW Constrained Path Map
* Reduces Price Volatility
- Puts A Littie Reliobility Margin Back Into the &rid
* Reduces Vulnerability to Cascading Electrical Outages
~ Allows Outoges for GAM

What Happens to
Transmission Rates?

- How Does This Infrastructure Proposal ($775M)
Get Paid For?

Answer:

- New transmission revenues are expected to at
least offset incremental costs

- Transmission contracts have already been signed that will
rul'.'lw 20% of the B-yeor incremental annual costs of $80
million

+ The remaining amount of S5-pear incremental costs will be
recovered by contracts with less than 1/6 of the proposed
new generation and other sakes

+ If more new generation or additional use from congestion
relief occurs, the pressure on rates would decline




Planned PNW Regional CT and Wind
Additions On-line 2001 -2004
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Montana

Transmission Subcommittee

Vickie VanZandt
VP, Transmission Operations and Planning
January 24, 2002

Transition Advisory Committee
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Transmission Assessment
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Summary

+ Current Situation

- Loads growing steadily at 1 8% per year

- Little new transmission since 1987

- Transmission use growing steadily at 2% per year
* Objectives

national reliability standards
- Interconnect needed new generation

- Remove constraints that limit econromic trade & our
ability to maintain the system

- Infrastructure Proposal

- Keep the lights on — reinforce the system to comply with

Bonneville The Need for
fover bt Transmission

- Reinforces Load Centers
- Integrates Needed Generation Resources

- Relieves Crippling Congestion
- We Don't Want Our Own Path 15 (Constraint in Centrel Cabfornia)

- Puts A Little Reliability Margin Back Into the Grid
* ToReduce Expesure to Cascading Electrical Citages with Big Impacts
« Needed For A Competitive Wholesale Market To Work
- So We Can Meet Regional Load During Outages
+ So We Can Meet Lood and Move Power When Large Lood Shuts Down
* 50 We Can Actually Do Some Maintenance Without Harming the Market

+ S0 the RTQ Doesn't Start with the Regonal Grid heavily
congested.

Bonneville Why Is This
Ay

; gl g Necessary Now?
* We Need to Restore Some Margin (Especially for
Summer &rid Operations)
- Curtailments needed to Maintain Margin
- Vulnerable to Cascading Electrical Qutages
- Ability to Maintain the System Seriously Impaired
* We Don’t Want to Delay Integration of Needed
Resources
- Major Transmission Facilities Take 3-5 Years
- Generators Can Be Up in 18 Months
- Even with Aggressive Schedule Planned (2002-2006), We
Will Not Accommodate Some Generators’ On-Line Dates

Bonneviile
Tower Mnisdatraon

" Regional Transmission Is Not
Keeping Up With Needs
(From NW Power Pool 10 - YR Forecast)
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Transmission Line Construction:
Little construction has occurred since 1987
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* New iansmission coastructon in the pass 14 years has been replaced hy addivcns] reactive
supmxut and ether mechanical and operatonal changes that allow the existing sysiem o
rafsnul more power

Bonneville
A Towver

" Planned PNW Regional CT and Wind
Additions On-line 2001-2004

Added Capuuty (MW)
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Measure of Reliability We ot [ =
+ Resiliency - The Ability of the System to ku;'f,, 1 I
Withstand and Recover from Problems Without (Simmlation)  ma
Cascading Electrical Qutages - is Another ] S
Measure - -
- Lightning Strikes, Equipment Outages or Failures Cause This T - o o
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- The Western Transmission System is Not Very Resilient Happened P .
{Well-Damped) Amymore hearan i~
- Like a Car With Worn Out Shocks going Over a Bump Alberts -
A Separation
o R R
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&“ﬁ:ﬂ-ﬁm Reliability?

* The Most Important Reason for the
Infrastructure Proposal is to Reduce the Risk of
Rolling Blackouts and Sudden, Cascading
Electrical Qutages with Big Societal Impacts

+ These Events are Rare, But Historical US Data
Indicate Not THAT Rare, Events Affecting
Over 1,000,000 Customers Occur About Once
Per Year.

* These Events Will Become More Frequent
Absent Intervention with Infrastructure
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+ The Projects on the Following Map
Represent Our Proposed Solution to The
Four Issues:

-Reinforcement of the Load Centers

- Integration of Needed Generation Resources

- Relief of Crippling Cengestion

~Puts A Little Reliability Margin Back Into the
Grid

Highest Priority
PV A Projects

1. Puget Sound Area

2. North of Hanford/
N. of John Day

3. West of McNary

4. Starbuck

Generation

5. Lower Monumental

& McNary Area

6. Cross Cascades
North

7. Celilo

8. I-5 Corridor

9. Spokane Area
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Transmission Infrastructure
Briefing For NW Energy Coalition

By
Vickie VanZandt
VP, Transmission Operations & Planning
Bonneville Power Administration
October 5, 2001

. Transmission
Infrastructure

+ Current Situation
- Loads growing steadily at 1.8% per year
- Little transmission built since 1987

+ Objectives

- Keep the lights on — reinforce the system to comply with pationa
reliability standards

Interconnect needed new generation
- Remove constraints that limit economic trade and our ability to
maintain the system

Replace nging equipment

'

Transmission Line Construction:
Little construction has accurred since 1987
1987
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Regional Transmission Is Not
Keeping Up With Needs
{From NW Power Pool 10 - YR Forecast)

.19986 2008 % Increase
Winter Peak 59972 66952  12%

System Stress

We Are Hera

Normal circumstonces:
When transmission capacity s in balance
with load

Current tlrcunstances:
When reactive is used 1o support
additional kead without grid expansion

Powsr

Obiervations

We ore seeing unexpected “wiggles” on the fystem which indicates lack of
stability

System studics are revealing more constraints
There 13 Iittle or no system margin keft

Load - MW.
Tronsmission: 61416 62,352 2%
Cireuit Miles
System Stress
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Generation Projects Under Construction
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Transmission
Infrastructure

Non-transmission alternatives

Non-transmission alternatives, such as pricing, conservation, demand
side management, distributed generation, and better siting of large
generators can defer or reduce the need for transmission.
- We had a very successful experience with the fuget Sound Electric
Reliability Plan in the early 1990's
- Functional separation between power and transmission mokes least cost
planning somewhat more dif ficul? today

+ Contract underway with E3, Tom Foley and Eric Hirst to:

- Develop a framework for planning and expansion
- Review Phase 1 of the Infrastructure Propesal (6-9}
- Prepare proposal for next steps

- Banneville’s transmission department is finalizing o FY 2002 target fo

develop least-cost fixes and appropriate funding mechanisms for non-
transmigsion alternatives B

- Al alternatives must be considersd in the EIS process

Transmission
Infrastructure

Need for multi-year funding certainty now

+ Major transmission projects take 3-5 years
- 700 miles of new line
- 3major new substations
Tight timeframes require funding commitment in October, 2001
- Reserve foctory capacity To ensure availability of materials
- Imngvative furnish & install contract for line and substatien
construction en multiple projects
« Reserve scarce labor resources
+ Erables completion of projects wrthin planned staffing levels
Can not make comwnitments without full funding certainty

Transmission
Infrastructure

Consequences of no borrewing authority increase
Delay needed reinforcements

- Critical boad service and reliability projects only funded thru 2005
- Remaining constraints impede competition, raising consumer prices.

- Interconnection of new generation delayed up to 3 years and over
3000 Mmw

- Prolongs Western energy crisis.
- Frustrates billions of dollars in private sector development.
+ Potential litigation.

- Harder to take equipment out for maintenance.

+ Defer some replacement of aging equipment
- More frequent emergency outages due to failed equipment.
- Higher maintenarce costs.
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Transmission Infrastructure
Briefing
for Oregon PUC

By
Vickie VanZandt
VP, Transmissicn Operatiens & Planning
June 2001

Bonneville

Transmission Assessment

Bonneville
Pewer

¥ BPA Transmission System

+ BPA operates BO% of the high-voltage grid in its
service area (OR, WA, ID and western MT).
- More than 15,000 miles of line
- Two fully redundant control centers
- Over $5 billion federal investment
- About $540 mullion in annual revenues

+ About 50% of the grid looking at the U.5. portion
of the NW Power Pool {add eastern MT, WY and

Boenneville
Pover.

Fragmentation of the NW Grid

- Five investor-owned utilities also own NW
transmission facilities.

- In addition, some consumer-owned utilities
own transmission and 10 operate control
areas.

- Fragmented ownership and “parallel paths®
have made it difficult to fix some

uT). [ .
+ BPA voluntarily complies with FERC open access transmission bottlenecks, and certainly
rules. leads to less than optimal solutions,
1 4
Bonneville Boaneville Current
=y 5> R Situation

Combined Transmission Grid

+ The system is under stress because it is operating

at or near capacity

+ System constraints are affecting our ability to use

& care for the system
- Awailability pressures exists o run the system harder
- Outages for Maintenance & Construction are more difficult
to obtain and are compressed in time, due to high
utilization by the markets.

* Likelihood of system failure is increasing

- The system facilities are aging (500ky grid is over 30
years oid)




NW Constrained Paths
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Bonneville Current
- Situation

-+ Approximately 27 000 MW of generation is
potentially being sited in the Northwest
- The Transmission System will become more stressed with
the addition of generation if nothing is done fo reinforce
the existing network
- RTQO will begin operation in FY04, at the earliest
{sets time baseline )

Bonneville
A Preer sdmisistonion

" Transmission Line Construction:
Little construction has occurred since 1987
1987
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*  Now transmidseon constructon in Uw: prst 14 yoars has heen replaced by sdditional reactive
suppor! and other mechanicat and opamtional changes that sllow the existing sysiem 1o
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Bom;'e;'vllle System
D ek Stress
We Are Hers

Normal circumstances:

When trondmission capacity is in balance
with load

Current chcumstonces:

When reactive is used to support
additional taod witheut grid expantion

Yoltage

Power

Observations
- Waare secing unexpected "wiggles® on the system which indicates lack of
stabiity
- System studies are revealing more conttraints
There it kitle or no tystem margin left

Bonneville

Simulsted SOI Powsr
This Is What

jr1i11

b
11915 F11




Bonneville System
== Stress
How Did We Get Here?

Deregulation has created dif ferent users and
results in unusual gereration patterns

~ Reliability criteria changes due 1o market pressures

- Baming may eccur which could be detrimental fo system
The western inferconnection's energy crisis isn't
just a generation issue -- 11's the transmission
gystem to move it arcund too

* We've used contrals and communications to safely
use the margin that was built in, but we've taken
this about as far as we can

+ California Market conditions are stressing the
interties and existing corngested paths

Bonneville
Pownx

Regicnal Transmission Is Not
Keeping Up With Needs
(From NW Power Pool 10 - YR Forecast)

1998 2008 % Increase
Winter Peak 59972 66952 12%
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Bonneville Solutions

* Recognize that transmission investments are needed
now

Encourage Generation be built near load or uncangested
paths as possible

Seek all conservation & renewable resources available
to reduce & manage loads

Understand the problem has been building over the last

decade and there are no quick fixes.

- It tokes two Yo five years to plan, site & build o major transmission
line,

Seek coeperation and support of other transmission

owners ( IOU's & Publics} in the Pacific Northwest to

meet this challenge s

Load - MW
Transmission 61415 62 352 2%
Circuit Miles
Bonneville We Need A Bunch
Pty bl sbitration

of Wire

- " Infrastructure Proposal
- Puget Sound I-5 Corrider
- Seattle Area Load Service
- Canadian Entitlement
- North of John Day Relief
« Allows Use of Southern Intertie
- Bi-Op Commitment
+ Adds Flexibility for Lew Water Years
- West of McNary
+ Somebody Wil Site Near Hermiston
- West of Hatwai and Idaho to the NW
+ California Wor't Heilp Us Amy Time Soon, Making Montana and
Tdaho Imports Mare Critical To Meeting Regional Winter Peok
- De-Couple From Sub-Grid
+ Minimizes Effects of Main 6rid Outages on Underlying Sub-6rd
ond distribution Systems
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Bonneville We Need A Bunch
Pover ddmishocotiu .
o , of Wire
- Infrastructure Proposal (continued)
- Proposal Assumes Some Generctors Integrate -- But Not
All
- Depending on Which Ones Site and Their Location: between
B00O to 12000 MW Can Be Integrated
- Relicves Crippling Congesti
* We Don't Want Our Own Path 15
* Puts A Little Margin Back Into the 6rid
- Netded For A Competitive Market To Work
- S0 We Con Meet Regional Load During Outages
- 50 We Can Meet Lood and Move Power Whan Load Goes Away

- 50 We Can Actually Do Some Maintenance Without Harming tha
Maorket

- 5o the RTO Dotsi't Start with the Reglonal &rid heavily
congested. "
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Bonneville How Does This Bonneville
fowve Adwinistraion Power Adenlalatration
. Get Paid For? v

Currant Expenditire Plan Capial Neads.
-—— piieiadin

Expenditure Plans

Additional Grid Facilities Hewds

+ This infrastructure plan reflects an
additional $775M over our current
expenditure plan for 2002-2006 of $1.3B

* The integration of between 5000 - 5500 e st ame
MW of generation -- and corresponding use
of the transmission system recovers the
cost of the new wires

-
BPA o0 i a sutarcrd 3773 M

Total Capitsé Needs

* More generation than that should lower

rates ]
0 Combined Capital Needs will be §2.2 Biltion »
Bonoeville Bonneville's Remaining Bonneville G-9
X P bdmisinraion Borrowing Authority WIS Pover Al raion
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30111’}921,1,‘0, - Our Concerns
* Resource Requirements will be large
- Capital - BPA will need access to
additional borrowing authority
- Stoff
- System & Processes
- Keeping the system going as we
address these issues will be difficult
+ The system may fail before we can
act




