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Docket No: UE 335 Staff/100

Q.

A.

> o » P

> o » P

Gibbens/1

Please state your name, occupation, and business address.

My name is Scott Gibbens. | am a senior economist employed in the Energy
Rates, Finance and Audit Division of the Public Utility Commission of Oregon
(OPUC). My business address is 201 High Street SE., Suite 100, Salem,
Oregon 97301.

Please describe your educational background and work experience.
My witness qualification statement is found in Exhibit Staff/101.

What is the purpose of your testimony?

| provide a summary of Portland General Electric Company (PGE)’s 2019
Automatic Update Tariff (AUT) filing, discuss PGE’s benefit estimation for its
participation in the Western Energy Imbalance Market (EIM), review Staff's
analysis of PGE’s decision to change the dispatch logic for Power Westward 2,
look at the proposed update to the Headwater Benefits Study, and provide
feedback on an issue related to the AUT and Power Cost Adjustment
Mechanism (PCAM) relationship stemming from Docket No. UE 329.

Did you prepare an exhibit for this docket?

Yes. | prepared a witness qualification statement labeled Exhibit Staff/101.
How is your testimony organized?

My testimony is organized as follows:

Summary of Staff’'s Review of PGE’s 2018 NVPC Filing .........ccccccccuvvnnnnees 2
Issue 1. Filing Compliance and Standard Inputs...............cccoooiiiiiiiiiennn. 4
Issue 2. WeStern EIM...........coomiiiiii e 6
Issue 3. Port Westward 2 Dynamic Programming............cccccoeeveeieieeeeeeenn. 12
Issue 4. Headwater Benefits Study ... 14

Issue 6. PCAM and AUT Adjustments ..., 15
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Gibbens/2

SUMMARY OF STAFF’S REVIEW OF PGE’S 2018 NVPC FILING

Q. Please explain PGE’s 2018 NVPC filing.

A. Commission Order No. 08-505 authorized PGE’s AUT, which allows for an

annual adjustment to PGE’s rates that accounts for the forecasted changes in

the coming year’'s NVPC. When filed as a stand-alone case, the AUT is filed by

April 1 of the preceding year and includes updates to a pre-specified set of

data parameters. Since PGE has filed its 2019 NVPC filing concurrently with a

general rate case (GRC) proceeding, the Company has included in its filing,

not only the parameter revisions allowed under PGE’s AUT (Tariff Schedule

125), but also MONET model changes and updates.

Q. What model changes and updates does the company propose in its initial

filing?

A. To update its 2018 NVPC for 2019, PGE:

1.

Includes an estimated NVPC benefit based on PGE’s full participation in the

Western EIM;

. Updates Port Westward 2 to use MONET's dynamic programming dispatch

model;

Replaces the current Mist Gas Storage and Gap Services contract with the
North Mist Expansion Project tariff costs;

Updates California Trading Margins to include a more granular forward
looking methodology;

Updates the forecast of transmission resale net revenue;
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6. Updates to the latest Pacific Northwest Coordination Agreement (PNCA)
Headwater Benefits study for their hydro data; and
7. Includes the new capacity agreement acquired through bilateral
negotiations pursuant to Commission Order No. 17-494.
Q. What topics will Staff testimony address?
A. OStaff discusses the following issues in our opening round of testimony:

(Staff/100 Gibbens)

Order Compliance and Standard Inputs

1. Western EIM

2. Port Westward 2 Dynamic Programming
3. Headwater Benefits Study

4. PCAM and AUT Adjustments

(Staff/200 Anderson)
5. North Mist Expansion Project
6. PURPA

(Staff/300 Kaufman)

7. Direct Access Transition Adjustment
8. Carty Gas Transportation Expense
9. California-Oregon Border Modeling
10.Wind Resource Capacity Factors
11.New Capacity Agreements

Q. Please summarize Staff’s adjustments in this docket.

A. Below is a table summarizing the Staff adjustments found in Staff testimony:

Adjustment Amount
Western EIM $3.2 Million
Carty Gas Transportation
COB Trading Margins
Wind Resource Capacity
Factors
TOTAL

B
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ISSUE 1. FILING COMPLIANCE AND STANDARD INPUTS

Q. What is PGE’s forecasted NVPC for 20197
PGE’s initial 2019 NVPC forecast is $375.3 million, based on contracts and
forward curves as of December 21, 2017. This is an increase of $39.3 million
relative to the final 2018 NVPC forecast."

Q. Did the filing conform to applicable Minimum Filing Requirements
(MFRs)?

A. Yes, the filing includes all MFRs. Commission Order No. 08-505 (Order)
contains a list of MFRs for PGE in AUT filings. Staff utilized the MFRs during
our analysis of PGE’s NVPC. From a high level, the supporting documents
contain:

e Summary Documents (Items 1-6)
e MONET Input Supporting Docs
e Historical Data
Q. Please describe what MONET inputs the Company updated.
A. The Company updated the following inputs:
a. Forward Price Curves;
b. Load Forecasts;
c. Heat rates;
d. Pacific Northwest Coordination Agreement Headwater Benefit Study;

e. Contracts for wholesale power and power purchases and sales;

T PGE/300, Niman-Kim-Batzler/1.
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f. Wind availability forecast;
g. PURPA contract expenses; and

h. Maintenance and Forced Outage rates.
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ISSUE 2. WESTERN EIM

Q. Please provide a background of this issue.

A. PGE joined the Western EIM on October 1, 2017. The EIM is a market aimed
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at providing a more efficient means of meeting short-term imbalances in load.
MONET estimates the costs of meeting PGE’s load without the benefit of the
EIM. As such, the benefits and costs of the EIM are estimated separately and
an adjustment is made to net NVPC. Last year, Staff argued that the study
commissioned by PGE and performed by Energy and Environmental
Economics (E3) to estimate the benefits of the EIM provided an insufficient
level of certainty to justify a net cost to customers. Being that the EIM is a
volunteer program that is meant to improve efficiency and provide benefit to
customers, Staff argued that PGE should set costs equal to direct benefits in
order to not penalize customers for a lack of information regarding the EIM
benefits. The parties stipulated to increase the net benefits by $0.5 million
(approximately half of Staff's proposed adjustment) and to have PGE
commission a second study to further develop the information regarding the

expected benefits.

. Did PGE have the study performed?

Yes. PGE had E3 perform an updated study, which included updated

parameters and information in order to improve accuracy.

. Is Staff satisfied with the resulting EIM adjustment proposed in the

2019 AUT?

No. Staff does not believe that the study produced reasonable results.
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Q. Why does Staff believe the results of the study are unreasonable?

A. Staff has concerns with the level of dispatch cost savings estimated in the
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study. The dispatch cost savings are the benefits to PGE customers from
selling power in the EIM when PGE has cheaper than market generation or
from purchasing power in the EIM when PGE’s generation is more expensive
than the market clearing price. Using 2018 dollar values, the study estimates
an amount of $3.0 million for dispatch savings, however in the first two months
of 2018, PGE has actual dispatch savings of $1.35 million. This is roughly 45
percent of the total estimate of the year in only the first two months of actual
operations in 2018. In looking at PGE’s realized benefits since it began
operating in the EIM in October 2017, they have already seen roughly $2.8
million in benefits or roughly 94 percent of the forecasted total for the year in
the first five months of operation. The annual rolling average of EIM dispatch
benefits has increased every quarter since it began operation in Q4 of 2014.
The figure below shows the total benefits for each quarter. It is unreasonable to
assume a decline in benefits for participants given the steady increase every

quarter as more participants join.
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Figure 1

Western EIM Dispatch Benefits
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Q. Does Staff have any other concerns regarding the estimate?

A. Yes, in discussions with PGE it was found that the benefit calculation for the
actuals listed above incorporates an estimated incremental cost for major
maintenance and O&M. Both of these costs are recovered outside of the AUT.
The issue is one of double counting when these costs are included in the
calculation of EIM benefits. PGE is unable to quantify the import and export
benefit separately so the overall impact is indeterminate, but PGE’s current
benefit calculation method opens the door to either an over or under-estimation
of the benefits.> The Commission recently approved PGE’s application for
authority to defer 2018 costs approved for major maintenance in Docket No.

UM 1915, so all costs associated with major maintenance will likely be

2 See CAISO Western EIM Quarterly Benefits Reports.
3 CAISO 4t Quarter 2017 and 15t Quarter 2018 report showed that PGE imported
more than they exported.
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Q.

Gibbens/9

recovered. When PGE exports power to the EIM, major maintenance is being
counted twice, once as a reduction to EIM benefits on an incremental basis
and once through the deferral mechanism. When PGE imports power from the
EIM, major maintenance is being reduced twice, once as an addition to the
avoided cost calculation for EIM benefits and in the absence of the cost in the
deferral.* O&M costs, although not recovered through a deferral function in a
similar manner. If and when PGE utilizes historic EIM data to estimate EIM
benefits in future AUT’s, this issue may need to be corrected.

What is Staff’'s recommendation for EIM benefits?

Given that the forecast does not seem reasonable based on the actuals
achieved to date, Staff does not feel confident utilizing it as the sole basis for
an estimate. PGE has stated that they will have additional months of actual
data beginning in June. The Commission recently approved the use of a six-
month set of historical data to forecast EIM benefits in Docket No. UE 323,
PacifiCorp’s 2018 TAM.> Staff prefers to utilize a longer dataset due to
seasonal factors. Staff recommends that PGE create a forecast based on the
monthly average of actuals, for months which actual data is not yet available
and utilize actual results for any months which it currently has data. Based on
the data available so far, this would result in a $6.8 million estimate for dispatch
cost savings. PGE would then update the forecast at the same time it provides

MONET updates, as more data becomes available to increase the accuracy.

4 This cost would technically not be absent, but delayed to the future.
5 Order No. 17-444, pages 15 and 16.
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Figure 1, below, shows the difference between Staff's methodology using the
current data available and the E3 study. Note that the graph shows the
cumulative amount, which is already at the same level as the E3 study after 5

months. Also note that the forecast section will become smaller as time

passes.
Figure 2
Cumulative EIM Dispatch Benefits
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This method provides a conservative estimate. First, it does not consider any
increases in efficiency realized by PGE as it becomes more familiar in

operating within the EIM. This is something that PacifiCorp states it has seen
as it gained experience operating in the EIM.5 Second, the forecast makes no

incremental adjustments for further increases to benefits as Idaho Power,

6 See UE 339, PAC/100, Wilding/7, lines 3 and 4.
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Powerex, and the Balancing Authority of Northern California join the EIM.”
Staff’s proposal is essentially the same forecast methodology approved by the
Commission for PAC’s 2018 TAM, without additional new entrant or solar over-
supply adjustments. This forecast will provide a more accurate estimate of

benefits and currently would result in a $3.8 million reduction to NVPC.

" Idaho Power and Powerex joined in April 2018, for which data is currently
unavailable. BANC plans to join in 2019.
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Q.

A.

Q.

A.

Gibbens/12

ISSUE 3. PORT WESTWARD 2 DYNAMIC PROGRAMMING

Please provide a background on this issue.

PGE has proposed to change the modeling of the Port Westward 2 (PW2) from
“‘up/down” to its Dynamic Programming (DP) dispatch. The difference is that it
changes the number of “states” the plant can be in from two to four. In the
“‘up/down” dispatch logic the plant’s “state” is either in the money and at full
capacity or not in the money and thus not on. In the dynamic programming
model, there are two additional states that the plant could be placed in:
“minimum operating level” and “ramping up.” PGE’s Power Supply Engineering
Services department updated the plant parameter sheet to include a start-up
cost, which previously had not been estimated. Due to this, the plant was
switched from up/down to DP in order to incorporate the start-up cost.

What is Staffs view of this proposed modeling change?

In reviewing the change, Staff finds that the proposal is reasonable. The start-
up cost is a quantifiable real cost that the model previously was not capturing in
its dispatch decision-making. The Commission has previously approved the DP
model, most recently in Order 13-280, which approved the use of the DP model
on all coal plants. The use of a multi-stage decision tree to model each hour
makes sense given modeling constraints and a desire to closely reflect actual
dispatch decision-making. A concern Staff has is that actual dispatch decisions
are made with at least a modicum of foresight available as to what future load
requirements might look like, while the dynamic programming model simply

makes the optimal decision based on the information for that given stage in the
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Q.

Gibbens/13

decision tree. If for example, a plant is needed in hour one, not needed in hour
two, and then needed again in hour three and four, actual operations might
predict the future need and only put the plant at its minimum operating level in
the second hour, while MONET would completely shut the plant down and then
have to ramp the plant back up in hour three.

What is Staff’s recommendation for the proposed model change?

Staff understands the need to maintain a model that can run in a reasonable
amount of time, and many of the solutions to the problem could be resource
intensive. One solution may be to create an iterative process by the model
optimizes over a single stage followed by multiple stages in order to provide
the model with some foresight. Staff encourages PGE to explore ways to
incorporate better decision making into its model, but makes no proposed

recommendation for the 2019 AUT.
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ISSUE 4. HEADWATER BENEFITS STUDY

Q. Please provide a background for this issue.

A. PGE has traditionally included the most recent Headwater Benefits Study (HB

Study) provided by the Northwest Power Pool in each of its annual AUT filings.
The HB Study is used to develop the average hydro energy inputs to MONET.
In Docket No. UE 319, PGE found an issue with the 2015-2016 HB Study,
which resulted in that Study not being utilized in the AUT forecast. In the
current filing, PGE has proposed to use the newest study, the 2016-2017 HB
Study, but has indicated that this Study also requires validation and correction

of errors.

. What is Staff’s position on this proposed model update?

During the technical conference on April 17, 2018, PGE notified parties that it
was in the process of working with the Northwest Power Pool to rectify certain
issues. At the meeting the Company stated that it would provide parties with a
detailed explanation of the process it goes through in order to verify the results
of the HB Study. The Company agreed to provide information on the results of
the corrected HB Study to parties prior to its July update. Staff continues to
review the information provided by PGE as a result of the discussions held
during the technical conference. At this time, Staff has no position on the

matter.
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ISSUE 5. PCAM AND AUT ADJUSTMENTS

Q. Please provide a background for this issue.

A. As a result of the stipulated agreement in Docket No. UE 329 regarding PGE’s

Power Cost Adjustment Mechanism (PCAM), parties agreed that prior to its
initial 2019 NVPC filing, PGE would hold a technical workshop with Staff to
compare the treatment of NVPC in Schedule 125 and Schedule 126. PGE’s
forecast of NVPC are recovered in Schedule 125, which is set in AUT filings
like this one. Schedule 126 is meant to collect or refund the difference between
actual and forecast NVPC in the subsequent year if the amount passes certain
thresholds. In Docket No. UE 329, Staff desired to better understand the
interaction and adjustments made to the amounts ultimately used to calculate
the forecast and actual net power costs. PGE held the technical conference on

January 16, 2018.

. What was the result of the technical conference?

Staff felt that the technical conference helped to clarify the ways in which the
PCAM and the AUT relate to each other. The majority of the adjustments made
during the true-up process, in which certain costs or benefits are removed or
added to actuals, are meant to ensure that the PCAM calculation of the
forecast and actuals remains an apples to apples comparison. Some of the
adjustments included steam sales from Coyote Springs, gas resale revenues,
costs outside true-up period, and ancillary services costs and revenues.
Several of the adjustments stem from the fact that Schedule 125 and Schedule

126 do not have the same definition of costs to be included in the respective
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schedules. Other adjustments result from certain costs being forecasted as a
power cost but recovered outside of traditional power cost accounts. Staff was
concerned that this difference could result in unintended consequences
regarding the true-up of power costs. Limiting the number of items that are not
included in the forecast but included in the true-up is important to ensure that
the accuracy of the forecast remains the driving factor in the outcome of the
true-up. However after review of the adjustments, Staff does not believe that
the magnitude of adjustments that may be of concern are near a level that
could have a meaningful impact on the outcome of the true-up mechanism, the
absolute value of all adjustments Staff reviewed was less than one percent of
the total NVPC in the 2016 PCAM.

Q. Does this conclude your testimony?

A. Yes.



CASE: UE 335
WITNESS: SCOTT GIBBENS

PUBLIC UTILITY COMMISSION
OF
OREGON

STAFF EXHIBIT 101

Witness Qualifications Statement

May 24, 2018



Docket No. UE 335 Staff/101

Gibbens/1
WITNESS QUALIFICATION STATEMENT
NAME: Scott Gibbens
EMPLOYER: Public Utility Commission of Oregon
TITLE: Senior Economist
Energy Rates, Finance and Audit Division
ADDRESS: 201 High St. SE Ste. 100
Salem, OR 97301-3612
EDUCATION: Bachelor of Science, Economics, University of Oregon
Masters of Science, Economics, University of Oregon
EXPERIENCE: | have been employed at the Oregon Public Utility Commission

(Commission) since August of 2015. My current responsibilities
include analysis and technical support for electric power cost
recovery proceedings with a focus in model evaluation. | also
handle analysis and decision making of affiliated interest and
property sale filings, rate spread and rate design, as well as
operational auditing and evaluation. Prior to working for the OPUC
| was the operations director at Bracket LLC. My responsibilities at
Bracket included quarterly financial analysis, product pricing, cost
study analysis, and production streamlining. Previous to working for
Bracket, | was a manager for US Bank in San Francisco where my
responsibilities included coaching and team leadership, branch
sales and campaign oversight, and customer experience
management.
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Q.

A.

> o » P

Anderson/1

Please state your name, occupation, and business address.

My name is Rose Anderson. | am a Senior Utility Analyst employed in the
Energy Resources and Planning Division of the Public Utility Commission of
Oregon (OPUC). My business address is 201 High Street SE., Suite 100,
Salem, Oregon 97301.

Please describe your educational background and work experience.
My witness qualification statement is found in Exhibit Staff/201.

What is the purpose of your testimony?

| discuss PGE’s request to include the North Mist Expansion Project in PGE’s
forecast of Net Variable Power Costs (NVPC) for 2019 and an issue regarding
the accuracy of forecasting Commercial Online Dates (COD) of new Qualifying
Facilities (QF).

Did you prepare an exhibit for this docket?

Yes. | prepared exhibit Staff/202 — Language from PGE’s Schedule 201
Standard Contract, consisting of one page.

How is your testimony organized?

My testimony is organized as follows:

Issue 1. North Mist Expansion Project .............cccooiiiiiiiiiiiiiii e, 2
Issue 2. New Qualifying Facilities Forecast ...............ccccci 4



10

11

12

13

14

15

16

17

18

19

20

21

22

Docket No: UE 335 Staff/200

Anderson/2

ISSUE 1. NORTH MIST EXPANSION PROJECT

Q. Please summarize PGE’s request with respect to the North Mist

Expansion Project.
PGE asks to recover expenses associated with PGE’s contract with NW
Natural Gas Company (“NW Natural”) for no-notice, flexible gas storage from a
new facility called the North Mist Expansion Project (NMEP). NW Natural will
finance and construct the NMEP and charge PGE cost-based rates for NMEP
service.! NMEP will provide PGE’s three natural gas plants at Clatskanie,
Oregon, with a flexible supply of natural gas to supplement PGE’s
transportation capacity to the Clatskanie plants on the Williams NW pipeline.
Staff reviewed PGE’s request to include NMEP expenses in forecasted
NVPC in the 2018 Annual Update Tariff (AUT), and determined that the
forecasted expense was reasonable. However, the in-service date for NMEP
was delayed and ultimately the NMEP was not included in rates for the 2018
AUT (Docket No. UE 319). PGE is now requesting to include NMEP expenses
in the 2019 AUT beginning with an expected in-service date of January 1,

2019.

. What is Staff’s finding regarding the NMEP?

Staff has reviewed the North Mist Expansion Project and finds that the rates
that NW Natural will charge to PGE in 2019 are reasonable. The North Mist
Expansion Project will allow PGE to continue providing flexible generation to

customers after NW Natural recalls its Mist Storage capacity for use by core

1 UE 319 PGE/300, Niman—Peschka—Rodehorst / 27.
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NW Natural customers. PGE has maintained communication with NW Natural
about project costs, schedule, and any setbacks.

What is Staff’s recommendation regarding the NMEP in-service date?
Staff recommends that PGE continue to update the in-service date for the
NMEP in the 2019 AUT based on updates it receives from NW Natural. Staff
recommends that, similar to the 2018 AUT, PGE provide an updated in-service
date for NMEP in the final MONET update to the 2019 AUT, scheduled on
November 15, 2018. At the time of the final MONET update in November
2018, PGE should have a better idea of the likelihood of meeting a January 1,
2019 in service date for NMEP. Staff requests that PGE provide with its final
MONET update a copy of the communications with NW Natural that supports

its final estimated in service date for NMEP.
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ISSUE 2. NEW QUALIFYING FACILITIES FORECAST

Q. Please summarize PGE’s request regarding its forecast of new

Qualifying Facilities (QFs).

PGE acknowledges in opening testimony that new QFs can experience delays
that prevent them from achieving a scheduled Commercial Operation Date
(COD). PGE states that because PURPA expenses are non-optional for a
utility, the utility’s shareholders and ratepayers should not bear the risk of
forecasting QF CODs.? PGE proposes to track actual QF costs and true-up
actual costs of new QFs coming on-line with forecasted costs within the AUT.
Staff’s understanding of PGE’s proposal is that PGE would track actual costs
for new QFs during 2019 and net these costs against the forecasted costs.
PGE would do this by comparing the original MONET forecast of 2019 NPSE
(Original Forecast) with another MONET forecast using actual CODs observed
in 2019 (Updated Forecast).> The Updated Forecast would use all of the same
inputs as the Original Forecast, except PGE would replace the estimated
CODs with the actual CODs observed during 2019. Then, the monetary
difference between the NPSE results of the Original Forecast and the Updated
Forecast would be credited or debited to customers in the April 1, 2020

forecast of NPSE for 2021.4

2 PGE/300, Niman—Kim—Batzler/30-31.
3 PGE/300, Niman—Kim—Batzler/36.

4 PGE/300, Niman-Kim—Batzler/36.
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Q. Does Staff have any recommendations with respect to PGE’s

proposal?

Yes. Although PGE says it will continue to update CODs through the first
MONET update in November, Staff hopes PGE will continue to update QF
CODs through the final MONET update on November 15. Staff also believes
that PGE must request authority under ORS 757.259 to defer the difference
between forecasted and actual costs in order to recover or credit this variance
in a subsequent NVPC proceeding. Accordingly, to the extent that the
Commission authorizes PGE’s proposal, Staff recommends the Commission
specify that PGE must file an application to defer the difference between actual
and forecasted QF costs relating to differences between scheduled and actual

CODs.

. Does Staff propose any adjustments to PGE’s method?

Yes. Staff proposes an adjustment for cure period payments made to PGE by
QFs for delayed CODs (Cure Payments), as described in PGE’s Schedule
201.° QFs that experience a delay in COD are liable to pay PGE a penalty
representing any amount that market power prices exceed the QF contract rate
during the delay. Staff recommends that PGE include any Cure Payments in
the calculation of the QF COD True-Up.

Staff suggests that PGE could implement this adjustment in the 2020
AUT by subtracting any Cure Payments made by QFs in 2019 from NPSE in

the Updated Forecast, but not in the Original Forecast. By subtracting the

5 Staff/202, Anderson/1.
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Cure Payments from NPSE in the Updated Forecast, the Updated Forecast
would more accurately reflect the actual NPSE incurred by the Company in
2019. This would make the COD True-Up a more accurate process.

Q. Does this conclude your opening testimony?

A. Yes.
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WITNESS QUALIFICATION STATEMENT

NAME: Rose Anderson
EMPLOYER: Public Utility Commission of Oregon
TITLE: Senior Renewal Energy Analyst

Energy Resources and Planning Division
ADDRESS: 201 High Street SE. Suite 100

Salem, OR. 97301
EDUCATION: Master of Science, Agriculture and Resource Economics,

University of California Davis, Davis, CA

Bachelor of Arts, International Political Economy
University of Puget Sound, Tacoma, WA

EXPERIENCE: | have been employed at the Public Utility Commission of
Oregon since September of 2016. My position is Senior Utility
Analyst in the Energy Resources and Planning Division. My
current responsibilities include review of load forecasting,
advertising, and Renewable Portfolio Standards. | perform
economic analysis in Rate Cases, Integrated Resource Plans
and Rulemaking dockets. Prior to working for the PUC | was a
Research Associate at McCullough Research for two years. My
responsibilities included economic analysis of energy markets
and utilities.
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Schedule 201
Standard Renewable Off-System Variable Power Purchase Agreement
Form Effective September 13, 2017

8.1.2. Seller’s failure to provide default security, if required by Section 6, prior to
delivery of any Net Output to PGE or within 10 days of notice.

8.1.3. Seller's failure to meet the Guarantee of Mechanical Availability
established in Section 3.1.10 for two consecutive Contract Years or Seller’s failure to
provide any written report required by that section.

8.1.4. If Seller is no longer a Qualifying Facility.
8.1.5. Failure of PGE to make any required payment pursuant to Section 7.1.
8.1.6. Seller’s failure to meet the Commercial Operation Date.

8.2. In the event of a default under Section 8.1.6, PGE may provide Seller
with written notice of default. Seller shall have one year in which to cure the
default during which time the Seller shall pay PGE damages equal to the Lost
Energy Value. If Seller is unable to cure the default, PGE may immediately terminate
this Agreement as provided in Section 8.3. PGE’s resource sufficiency/deficiency
position shall have no bearing on PGE'’s right to terminate the Agreement under this
Section 8.2.

8.3. In the event of a default hereunder, except as otherwise provided in this
Agreement, the non-defaulting party may immediately terminate this Agreement at its
sole discretion by delivering written notice to the other Party. In addition, the non-
defaulting Party may pursue any and all legal or equitable remedies provided by law or
pursuant to this Agreement including damages related to the need to procure
replacement power. A termination hereunder shall be effective upon the date of
delivery of notice, as provided in Section 20. The rights provided in this Section 8 are
cumulative such that the exercise of one or more rights shall not constitute a waiver of
any other rights.

8.4. If this Agreement is terminated as provided in this Section 8, PGE shall
make all payments, within thirty (30) days, that, pursuant to the terms of this
Agreement, are owed to Seller as of the time of receipt of notice of default. PGE
shall not be required to pay Seller for any Net Output delivered by Seller after such
notice of default.

8.5. In the event PGE terminates this Agreement pursuant to this Section 8,
and Seller wishes to again sell Net Output to PGE following such termination, PGE in its
sole discretion may require that Seller shall do so subject to the terms of this
Agreement, including but not limited to the Contract Price until the Term of this
Agreement (as set forth in Section 2.3) would have run in due course had the
Agreement remained in effect. At such time Seller and PGE agree to execute a written
document ratifying the terms of this Agreement.

8.6. Sections ﬁbﬁ%ﬁﬂ &%%%é% Mﬂﬁ_xgh‘tﬁgnination of this

Agreement.
9.1. Seller shall give PGE notice as soon as reasonably practicable of any

Transmission Curtailment that is likely to affect Seller's ability to deliver any portion of
energy scheduled pursuant to Section 4.4 of this Agreement.

12

Staff/202
Anderson/1
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Q.

A.

> o » P

Please state your name, occupation, and business address.

00

My name is Lance Kaufman. | am a Senior Economist employed in the Energy

Rates, Finance and Audit Division of the Public Utility Commission of Oregon
(OPUC). My business address is 201 High Street SE., Suite 100, Salem,
Oregon 97301.

Please describe your educational background and work experience.
My witness qualification statement is found in Exhibit Staff/301.

What is the purpose of your testimony?

The purpose of my testimony is to present analysis of and recommendations
regarding Portland General Electric’s 2019 net variable power cost (NVPC)
forecast.

Did you prepare an exhibit for this docket?

Yes. | prepared the following exhibits:

Exhibit Staff/302: Non confidential DR Responses

Exhibit Staff/303: Confidential DR Responses

Exhibit Staff/304: DOE Carty Site Report

Exhibit Staff/305: Columbia River Keeper Report

Exhibit Staff/306: BPA Klondike Record of Decision

Exhibit Staff/307: EnerG Magazine Report on PGE Wind Facility

How is your testimony organized?

My testimony is organized as follows:

Issue 1. Direct Access Transition Adjustment Changes................ccceeee.
Issue 2. Carty Gas Transportation EXpense ...........cccceeeeeeeiiiei e
Issue 3. Mid-C/COB Trading Margins ...,

Issue 4. Wind Resource Capacity Factor............ccccco
Issue 5. New Capacity Agreements ...

Please summarize your recommendations.
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A. | make the following recommendations:

Issue 1. Address this issue in the General Rate Case portion of this Docket.

Issue 2. Reduce gas transmission expense by [Begin Confidential] Il
. [End Confidential]

Issue 3. Reduce purchased power expense by [Begin Confidential] I
I [End Confidential]
Issue 4. Incorporate originally forecasted wind capacity factor into foregast,

reducing NVPC by approximately BEGIN CONFIDENTIAL]
[END CONFIDENTIAL]

lssue 5. Staff is continuing to investigate the prudence of capacity
agreements.




Docket No: UE 335 Staff/300
Kaufman/3

ISSUE 1. DIRECT ACCESS TRANSITION ADJUSTMENT CHANGES

Q. Please summarize this issue and your proposal.

A. PGE proposes certain changes to the transition adjustment charges for cost of
service opt out customers in order to make the PGE tariff more consistent with
PacifiCorp’s tariff. Staff recommends that substantive changes to the direct
access tariffs be addressed in the general rate case component of this docket.
Staff will provide additional testimony on this issue in the general rate case

opening testimony.
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ISSUE 2. CARTY GAS TRANSPORTATION EXPENSE

Q. Please summarize this issue and your proposed treatment.

A. The gas used at PGE’s recently acquired natural gas plant, the Carty
Generating Station (Carty), is transported through Gas Transmission Northwest
(GTN) pipeline. PGE contracted with GTN to build, operate and maintain a-
25-mile lateral pipeline (Carty Lateral) from the GTN mainline to Carty. This
pipeline has more than double the daily capacity that Carty can use. At the
time of selecting the lateral capacity PGE was considering building a second
gas generation facility at the Carty site. This second facility would have utilized
the excess capacity. The extra capacity does not provide a current benefit to
customers. Staff proposes a disallowance of the portion of the Carty Lateral
expense that exceeds Carty needs.

Q. Please provide the background for this issue.

PGE fuels Carty with gas purchased from the AECO trading hub in Alberta,
Canada. This gas is transported to the Carty lateral through the GTN mainline
pursuant to a 75,000 dekatherm per day contract for capacity.! PGE
contracted with GTN to build, operate and maintain a 25-mile lateral pipeline
that connects Carty with the GTN mainline (Carty Lateral). PGE executed a
175,000 dekatherm per day contract for the Carty Lateral.? The annual cost of

the Carty Lateral contract is [BEGIN CONFIDENTIAL] |IEIEEEEEEEN [END

1 See Docket No. UE 294 PGE/400, Niman — Peschka — Hager/10.

2 See Docket No. UE 294 PGE/400, Niman — Peschka — Hager/10.

3 See Staff/303 Kaufman/2, Attachment A of PGF response to ICNU DR No. 75 from Docket
No. UE 318.
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CONFIDENTIAL] However, because PGE has a 75,000 dekatherm per day
contract for capacity to transport gas to the Carty lateral, the majority of the
Carty Lateral capacity is unused. 4

Q. What evidence is there that the Carty Lateral was sized to deliver
175,000 DTH/day?

A. The pipeline sizing documents used to evaluate pipeline options focused on
deliveries of [Begin Confidential] |} Il [End Confidential] 5

Q. What size pipe should PGE have requested be built?

A. PGE should have requested a pipeline sized to provide 75,000 deketherms per
day. This is the maximum daily use of gas by Carty. The 175,000 DTH/day
capacity of the option that PGE selected is 233 percent of the necessary
capacity. A 16-inch pipeline without a compressor station would have been
sufficient to achieve these deliveries at the necessary delivery pressure. The
last two years of Carty operations show that the GTN mainline pressures
average Begin Confidential] [l [End Confidential]® PGE estimates
that the 16-inch pipeline would have had a pressure drop of approximately
[Begin Confidential] Il [End Confidential] when transporting 75,000
DTH/day, for a net Carty delivery pressure of approximately [Begin

Confidential] ]Il [End Confidential] This means that the 16-inch pipe

4 See UE 294 PGE/400, Niman — Peschka — Hager/10.

5 UE 319 PGE Response to Staff DR 621.

& Calculated as the 2016 and 2017 average Carty Delivery pressure of 813 PSI (Response fo Staff
DR 298) plus the 20-inch pressure drop of [Begin Confidentia!] Il [End Confidential]
(Response to Staff DR 621, Confidential Attachment A).
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would have achieved the required minimum Carty delivery pressure of 667 PSI
without additional compression.”

Q. Why do you suppose that PGE secured a gas transportation contract
that had 233 percent of the necessary capacity to serve Carty?

A. This contract appears to be in anticipation of the construction of a second
generating facility at Carty. PGE’s original siting permit for Carty included a
second phase. This second phase was for another large gas generator.? PGE
has since ended plans to build a second facility at Carty.®

Q. Is there any other evidence that PGE committed to higher expenses for
Carty in preparation for a second phase?

A. Yes. As | already mentioned, PGE has engaged in the planning expenses for
a second unit at the Carty site. Staff is also investigating the size and design of
the Grassland switchyard and the transmission capacity from Carty to
customers and other markets. The Grassland switchyard is a switchyard that
connects Carty to the transmission grid. The Grassland switchyard is part of
the Carty plant investment and Staff has agreed to wait until after the Docket
No. UM 1909 is resolved to continue the Grassland investigation.

Q. Given the cancellation of additional gas generation at Carty, how do
you propose to treat Carty Lateral costs that are related to the over-

build?

7 PGE First Supplemental Response to Staff DR 621, Docket No. UE 319.

8 See Staff Exhibit Staff/304, page 1, Department of Energy website capture regarding Carty.

9 See Staff Exhibit Staff/305 https://www.columbiariverkeeper.org/news/2018/2/pge-withdraws-plan-
expand-fracked-gas-fired-power.
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Staff proposes to exclude overbuild costs from rates until such time as the

capacity is used.

. How does your proposal apply to the Carty lateral, which is a fixed

capacity contract?

The Carty lateral contract is a cost-based contract. A iess costly lateral
pipeline would have directly resulted in a less costly contract. Staff
recommends excluding the portion of the Carty lateral contract costs that
exceeds the cost of the minimum pipeline necessary to supply Carty. Staff has

not calculated this value yet.

. What would the annual NVPC cost of a 16-inch pipeline be relative to

the 20-inch pipeline actually built?

The forecasted total cost of the 16-inch pipeline installation was approximately
[Begin Confidential] [l [End Confidential]'° of the cost of the
20-inch pipe. Applying this ratio to the annual cost of the 20-inch pipe the
annual cost of the 16-inch pipe would have been [Begin Confidential]
I [End Confidential] which results in a [Begin Confidential]

I (=nd Confidential] decrease to NVPC.

10 Stafff303, Kaufman/361. UE 319 PGE Response to OPUC DR 621, Confidential Attachment A.
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ISSUE 3. MID-C/COB TRADING MARGINS

Please summarize this issue and Staff’s proposal.
In Docket No. UE 319 Staff noted that PGE consistently under-forecasted the
value of wholesale transaction at the California-Oregon Border (COB). PGE's
proposal in the current docket attempts to be responsive to Staff's concern;
however, it does not fully resolve Staff's issue.
How does PGE propose to value COB transactions?
PGE proposes to create an hourly shape for COB prices using three years of
historic data, apply this shape to the COB monthly forward price curve,
calculate the hourly COB margin relative to the hourly Mid-C margin, and
multiply the forecasted margin by the historic COB sales when margin is
positive and historic COB purchases when the margin is negative.
What is Staff’s objection to PGE’s method?
This approach creates a forecasted COB value that is [Begin Confidential]
I [End Confidential] lower than the historic COB value. One
reason PGE’s method continues to under forecast is because while it accounts
for hourly variation in price, it continues to fail to account for daily variation in
price. This means that Staff's argument from Docket No. UE 319 continues to
be relevant to PGE’s new method.

In addition to having the aggregation issues described in Docket
No. UE 319, the new method also under estimates the number of transactions.

This is because in hours where the method allows sales at COB it ignores the
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historic value of purchases, and in hours where it allows purchases at COB it

ignores the historic value of sales.

What is your proposed treatment?

In Docket No. UE 319 Staff proposed a static approach that looked at the

average historic value at COB. One problem with a historic approach is that it

is not responsive to changing market conditions. In the spirit of creating a

forward looking forecast Staff proposes the following mechanism:

1. Calculate the historic value of COB transactions by month.

2. Calculate the historic monthly COB-MidC price margin.

3. Calculate the historic COB transaction value per dollar of margin by dividing
the results of 1 by the results of 2.

4. Calculate the forecasted COB-MidC monthly price margin.

5. Forecast COB values by multiplying the historic COB transaction value per
doilar of margin by the forecasted monthly margin.

This calculation results in a forecasted COB value of [Begin Confidential]

I (End Confidential] PGE's forecasted COB value is $6.1 million.

Staff's approach results in a decrease to 2019 NVPC of [Begin Confidential]

I (End Confidential]
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ISSUE 4. WIND RESOQURCE CAPACITY FACTOR

Q. Please summarize this issue and your proposal.

A. PGE may have substantially over-estimated the capacity factors for all three

facilities at its Biglow Canyon Wind Farm (Biglow) and for the Tucannon facility.
PGE was aware of the risks associated‘ with the forecasted capacity factors
when it chose to build these facilities, [BEGIN CONFIDENTIAL] NN
I (=D CONFIDENTIAL] and
chose not to mitigate these risks. Staff proposes splitting the risk associated
with capacity factor forecasting between the utility and the customers. This
treatment is appropriate because it incentivizes the utility to appropriately
forecast wind capacity factors and it helps to create a competitive environment

for the procurement of renewable generation.

. How has Staff’'s position on this issue changed since Staff initially filed

testimony on this matter in Docket No. UE 3197

PGE has developed plans to invest in a large amount of new wind generation
since Staff initially filed teétimony on this issue. The treatment of wind capacity
risk will have a much greater impact on customers if PGE implements the plans
for new wind generation. Staff's proposed treatment will help insulate
customers from the substantial risk involved in utility owned wind facilities, and
will help PGE make an efficient choice between wind power purchase

agreements and utility owned wind facilities.

. What evidence and argument did Staff provide in Docket No. UE 319

related to this issue?
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A. Staff provided detailed information about the development, planning, and
implementation of the Biglow wind project. Staff showed that PGE was aware
of substantial capacity factor risks associated with the project, but failed to take
mitigating measures. In fact, PGE took measures that increased customer
exposure to capacity factor risk. Biglow has prbduced less than [Begin
Confidential] Il [End Confidential] of the energy forecasted. Under
PGE's proposed treatment of wind capacity factor forecast, customers pay the
cost of all of this shortfall. The remainder of this seétion restates Staff's
analysis and proposal from Docket No. UE 319.

Q. What were the forecasted and actual capacity factors for PGE wind
facilities? |

A. The table below provides the forecasted and actual capacity factors for each

plant.1

Table 1 PGE Wind:Facility: Capacity Factors

Q. How did PGE represent the risk associated with the capacity factors of

these facilities?

! The actual value for Tucannon is based on only three years of operations.
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A. PGE asked to include Biglow Phase 1 in rates in Docket No. UE 188. PGE'’s

testimony in Docket No. UE 188 discusses two types of risk, regulatory risk and
fire risk. There is no mention of the significant uncertainty related to Biglow's
wind output. The only written documentation of PGE's assessment related to
Biglow wind output risk is found in Docket No. UP 234. PGE states “...
[Developer] Orion is at risk with respect to both PGE’s development of the
Project and the Project’s generation output.”? PGE’s testimony in Docket

No. UE 188 does not mention generation risk; however PGE notes that it had
the option of owning the project or operating under a powér purchase
agreement. PGE chose to own the project in order to “gain experience in
operating wind turbines.”"® PGE does not appear to have considered

generation risk when it made this decision.

Q. [BEGIN cONFIDENTIAL] I

12 See Docket No. UP 234, PGE Application for Approval of Asset Purchase and Development
Agreement in Sherman Gounty, Oregon, p. 3.
13 See UE 188 PGE/200, Tooman—Tinker-Schue /12 at line 9.
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B
e

4 See Stafff303, Kaufman/22, PGE Response to Staff DR No. 443 Attachment A.
15 See Staff/302, Kaufman/14, PGE's response to Staff DR No. 567 (indicating PGE did not evaluate

the risk factors); Staff/303, Kaufman/22, PGE Response to Staff DR No. 443, [BEGIN
CONFIDENTIAL] —

[END CONFIDENTIAL]
16 See Stafff303, Kaufman/272, PGE response to Staff DR 443.
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[END CONFIDENTIAL]'®

Q. In addition to the risk involved in the forecasted capacity factors, is
there evidence that PGE could have known it was over-forecasting its
capacity factors?

A. Yes. Staff notes three separate facts that indicate PGE could have or did know
it was over forecasting its capacity factors.

PGE became aware in 2009 that the Garrad Hassan wind study had likely

—

over-estimated the capacity factors for Biglow 1, as Biglow 2 was developed

17 See Staff/302 Kaufman/14, PGE response to DR 567.
18 Sgo Staff/303 Kaufman/107, PGE response to DR 443.
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and before Biglow 3 was placed in service.'® Despite this, PGE did not
update or revise its forecasted capacity factors.?®

2. The wind study for Biglow considered [BEGIN CONFIDENTIAL] _
[END CONFIDENTIAL] of wind generation at Biglow.?! PGE ultimately
installed 449.7 MW of wind generation at Biglow.22 PGE also modified the
type and layout of the turbines.?®> Turbine type and location affect

generation output.?* Garrad Hassan [BEGIN CONFIDENTIAL] [

I [=ND CONFIDENTIAL] Adding turbines

and turbine capacity has the potential to increase wind wake. Wake is a
reduction in wind speed caused by the presence of the turbine. The

increased wake in turn reduces the generation at the facility. [BEGIN

conNrFIDENTIAL] I
I [=ND CONFIDENTIAL]

19 See Staff/302 Kaufman/10, PGE Response to Staff DR 566 (PGE stating “However, between 2009
and 2010 PGE did begin to become aware that the actual wind at Biglow was consistently
underperforming the original forecast.”). Biglow 3 was placed in service late in 2010.

20 See Staff/302 Kaufman/11, PGE Response to DR 566. In the response to DR 566 PGE indicates
that the performance of Blglow 1 and 2 prevented PGE from revising the capacity factor of Biglow 3
up. Despite this, PGE did not revise the capacity factor down or perform additional studies on what
the Biglow 3 capacity factor would be.

21 See Staff/303, Kaufman/320, PGE Response to Staff DR No. 566.

22 See Staff/303, Kaufman/320, PGE Response to Staff DR No. 566.

23 See Stafff303, Kaufman/320, PGE Response to Staff DR No. 566.

24 See Stafff303, Kaufman/320, PGE Response fo Staff DR No. 566.

25 See Stafff303, Kaufman/75, PGE Response to Staff DR No. 443.

% See Staff/303, Kaufman/324, PGE Response to Staff DR No 566.
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3. The Bonneville Power Administration (BPA) made available an assessment
of the adjacent Klondike 3 wind facility.?” The BPA estimated production of
the adjacent facility at 30 percent, five percent lower than PGE’s forecast for
the combined Biglow projects.?® The BPA'’s analysis is publicly available
and PGE could have used the BPA projections to vet the Garrad Hassan
study.

Q. Does your proposal require that the Commission make a finding
regarding PGE’s past decisions?

A. No, my proposal is not based on what PGE could have known or did know
about the over forecasting of wind capacity factors. The Commission has
already determined the prudence of PGE’s past wind investments and Staff is
not requesting the Commission reconsider those determinations. The purpose
of the preceding testimony is to show that PGE could have exercised a greater
degree of caution when evaluating the past wind facilities. Staff’'s proposal
provides PGE incentive to be more diligent in future resource acquisitions.
Furthermore, as explained below Staff’'s proposal will allow ratepayers and
PGE to share generation risk.

Q. Please summarize your proposed treatment for Company-owned wind
resource capacity factors.

A. Staff proposes the following two alternatives:

27 An excerpt of the BPA report is provided in Staff Exhibit 306. The full report was accessed from
https://www.bpa.gov/power/pgc/wind/KlondikeROD.pdf on May 31, 2017.
28 See Staff/303, Kaufman/20, PGE Response to Staff DR No. 443.
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1. Calculate NVPC using half of the difference between the original expected
capacity factor included as part of the prudence review and the now-current
projected cutput, this translates to a capacity factor of [BEGIN
CONFIDENTIAL] I (=D CONFIDENTIAL]
This alternative shares the costs between customers and shareholders.?°

2. Calculate NVPC using the higher of the current expected capacity factor or
the original 75 percent probability of exceedance capacity factor.

For example, the original CF forecast for Biglow 1 was 38 percent,* the
original 75 percent exceedance CF was [BEGIN CONFIDENTIAL]
I ' [END CONFIDENTIAL] and the current forecast is [BEGIN
CONFIDENTIAL] 29.35 [END CONFIDENTIAL] percent.®? Option 1 would use
the estimate of [BEGIN CONFIDENTIAL] . [END
CONFIDENTIAL] regardiess of whether the current forecast is higher or iower.
Option 2 would use the [BEGIN CONFIDENTIAL] il [END CONFIDENTIAL]
percent number. If the actual forecast is revised in the future to be higher than
[BEGIN CONFIDENTIAL] ], [END CONFIDENTIAL] the actual forecast

would be used.

29 This approach splits the generation value of forecast error evenly between customers and

shareholders. Staff finds that an even split of the generation valfue is fair, given that the company

bears none of the production tax credit risk associated with forecast error. However, this mechanism

is capable of accomplishing any split of value between customers and shareholders. For example,

customers could bear 90 percent of the risk with the following formula: [BEGIN.CONFIDENTIAL]

[END CONFIDENTIAL]

30 For Biglow 1 this would be 38 percent.

31 The original 75 percent probability of exceedance for Biglow 1 was [BEGIN CONFIDENTIAL]
[END CONFIDENTIAL] This was calculated from PGE's Response to Staff DR 443,

pp. 18 and 22, and grossed up by PGE’s estimated turbine upgrade impact from PGE’s Response to

Staff DR No. 443.

32 The actual forecasted capacity factor of [BEGIN CONFIDENTIALJIII [END CONFIDENTIAL]

percent was provided in PGE’s April 14 MONET update.




10

11

12

13

14

15

16

17

18

19

20

Docket No: UE 335 ‘ Staff/300
Kaufman/18

Staff also recommends that the PCAM true up mechanism be consistent
with the treatment in the AUT.
Q. Please explain why Staff’'s proposal is fair, just, and reasonable.
A. Staff's proposal has the following benefits:

+ Wind generation risk is split between customers and sHareho!derS;

« Utilities are incentivized to accurately forecast wind capacity factor of
new projects;

» Allowing utility shareholders to share in generation risk will make the
RFP process more competitive and improve outcomes for customers;

» PGE's decision to “gain experience in wind generation” 3* benefited PGE
shareholders through a return on rate base. Staff’s proposal aligns a
portion of the risk with shareholders.

Q. How is generation risk split between customers and shareholders?
A. When the actual capacity factor of wind facilities is lower than forecasted, there
- are two financial impacts: energy value and production tax credit (PTC) value.
Wind generation has little to no marginal cost. When wind production is lower
than expended, PGE has to replace that energy with higher cost sources. Staff
previously estimated that dollar value of lost energy associated with over
forecasting wind capacity factors was about [BEGIN CONFIDENTIAL]

I [END CONFIDENTIALP* In addition to the lost energy, PGE does

33 See UE 188 PGE/200, Tooman—Tinker-Schue/12 at line 8.
34 This was calculated in Docket No. UE 319 by modifying PGE's Monet model using the originally
forecasted capacity factors and splitting out the change in NVPC between PTC value and generation

value.
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not receive the expected PTCs. Staff estimates that the value of the Iosf PTCs
is about [BEGIN CONFIDENTIAL] |l [END CONFIDENTIAL] Under
Staff's proposal, PGE shareholders will bear a portion of the risk associated
with the lost energy value, and customers will bear the risk associated with the
lost PTC value. This approach appropriately shares the risk associated with
ownership of wind resources between the utility shareholders and customers.
Under Staff's approach, customers cover more of the risk than the utility.®
Some may argue that it would be fairer to split the risk 50-50. However, in
Senate Bill 1547 (2015), the Oregon legislature adopted language indicating
that the PTC forecast risk is to be borne by customers.3 Staff's proposal is
consistent with this legislation but still shares risk of over forecasting
generation between customers and the Company. Furthermore, Staff's
proposal is reasonable because it incentivizes the utility to accurately forecast

the capacity factor of utility owned wind generation.

. How does Staff’'s proposal incentivize utilities to accurately forecast

wind generation?

Under PGE’s method, the Company updates the wind capacity factor every
year. In addition, actual wind generation is incorporated in the PCAM. The
PCAM includes mechanisms that prevent 100 percent of costs passing through
to customers. Thus the only exposure the Company has to wind generation

forecast risk is through the difference between the year-ahead wind forecast

35 This is because customers cover all of the PTC risk and half of the generation risk.
3 Senate Bill 1547, Section 18b (2015).
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and the actual wind generation. Staff's approach makes the Company
accountable for its resource decision. Because of this the Company will be
more likely to evaluate and vet the wind forecasts.

Staff’s first alternative does benefit the Company in the case of forecasts
that are too low. However under both alternatives, customers are guarded
against the risk of a low forecast through the competitive bidding process. If
the Company under-forecasts wind generation, competing bids will be more
likely to be selected.

How does allowing utility shareholders to share in generation risk
make the RFP process more competitive?

PGE’s recent generation RFPs have primarily resulted in PGE ownership of
new resources. If shareholders are exposed to some of the generation risk
associated with ownership, the utilities will incorporate generation risk into their
bids. This is a risk that other bidders already bear. Staff's proposal will bring
the Company ownership in line with non-company ownership bids. As a result,
the competitive bidding process will be more effective.

A more competitive bidding process will benefit customers. PGE’s recent
self-owned resource acquisitions have faced substantial problems, either with
lower than expected benefits or higher than expected costs.

Why is it fair for PGE shareholders to share in the risk of wind

generation?
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A. PGE has made a substantial investment in its wind facilities. PGE has
invested $1.7 billion in wind facilities.3” At PGE’s current capital structure and
cost of equity that represents $82 million dollars per year in profit for PGE
shareholders.®® Staff's proposal reduces power costs by [BEGIN
CONFIDENTIAL] I [(END CONFIDENTIAL] dollars. This is only
a fraction of wind facilities’ annual return to PGE shareholders. PGE
acknowledges that at the time of the investments it was not experienced in
owning or operating wind facilities, and that one purpose of the investment was
to gain experience.? It is fair that PGE shareholders bear some of the risk that
comes with gaining this experience.

Q. How do you propose to address capacity factor in the PCAM?

A. The PCAM includes a sharing mechanism in which PGE recovers a portion of
the deviation between forecasted and actual power costs from customers.
Staff does not propose any associated adjustment in the PCAM. This means
that actual wind generation is used in the PCAM and the PCAM sharing
mechanism further reduces the impact of Staff's adjustment has on the
Company's risk.

Q. What is the impact of your proposal to NVPC?

My proposal decreases NVPC by approximately [BEGIN CONFIDENTIAL]

I (END CONFIDENTIAL]

37 See Staff Exhibit 307, which indicates a Biglow investment of $1.2 billion and a Tucannon
investment of $500 million excluding AFUDC.

38 Calcufated as $1.7 billion times 50 percent equity times 9.6 percent cost of equity.

39 See UE 188 PGE/200, Tooman—Tinker-Schue /12 at line 9.
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ISSUE 5. NEW CAPACITY AGREEMENTS

Q. Please summarize this issue and your recommendation.

A. PGFE’s 2016 Integrated Resource Plan demonstrated a capacity need
beginning in 2021. PGE recently began pursuing bilateral negotiations with
owners of existing resources to fill this capacity need. PGE is including
additional costs in the 2019 NVPC forecast associated with one of the
agreements reached in the bilateral negotiation process. Staff is examining
whether the contracts selected are prudent. Due to the highly confidential
nature of the data involved in these contracts Staff has not received access to
the financial analysis supporting the contract selection. In an abundance of
caution Staff recommends excluding the incremental cost of this contract from

rates pending review of PGE’s financial analysis of the contracts. This

recommendation [Begin Confidential] [ EGTNNGNINGNGNGEEEEEEE
I (£ d Confidential]

Q. Please summarize the analysis that Staff has performed to date on this
issue.

A. Staff is investigating two questions:
1. Were the contracts selected prudent and cost effective?
2. Were the contracts not selected not prudent or cost effective?
Staff requested data on PGE's scoring criteria and analysis of the final short list
options. PGE declined to provide the analysis of the final short list. PGE did
provide an explanation of why contracts were or were not selected. Regarding

the first topic, Staff needs to review the financial analysis of the Company prior
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to making a final determination of cost effectiveness. However, Staff notes that
the contract appears to acquire capacity two years in advance of when it is
needed.

Regarding the second question, PGE selected three of the top five
contracts. The terms of one initial offer were changed in subsequent rounds to
be less advantageous and no longer fit PGE's requirements. The terms of
another contract were advantageous, but PGE found that it had acquired
sufficient capacity to meet the expected need in 2021.

What is your recommendation regarding this issue?

Staff recommends that PGE provide Staff access to the financial analysis
supporting the selection of these contracts.

Does this conclude your opening testimony?

Yes.
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WITNESS QUALIFICATIONS STATEMENT

NAME: Lance Kaufman
EMPLOYER: Public Utility Commission of Oregon
TITLE: Senior Utility Economist

Energy Rates, Finance and Audit Division
ADDRESS: 201 High Street SE. Suite 100

Salem, OR. 9730
EDUCATION: In 2013 | received a Doctorate degree in economics from the

University of Oregon. In 2008 | received a Master of
Science degree in Economics from the University of Oregon.
In 2004 | received a Bachelor of Business Administration in
Economics from the University of Alaska Anchorage.

EXPERIENCE: From March of 2013 to September of 2014 and from
September of 2015 to the present | have been employed by
the Oregon Public Utility Commission (OPUC). My current
responsibilities include analysis of power costs, cost
allocations, decoupling mechanisms, and sales forecasts. |
have worked on power costs in the following OPUC dockets:
IPC UE 301, IPC UE 305, PAC UE 307, PGE UE 308, IPC UE
314, PGE UE 319, and PAC UE 327.

From September 2014 to September 2015 | was employed by
Regulatory Affairs Public Advocacy group of the Alaska
Department of Law.

From 2008 to 2012 | was employed by the University of
Oregon as an instructor. | taught undergraduate level courses
in Microeconomics, Urban Economics, and Public Economics.
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May 9,2017
TO: Tyler Pepple

Bradley Van Cleve

Davison Van Cleve, P.C.
FROM: Patrick Hager

Manager, Regulatory Affairs

PORTLAND GENERAL ELECTRIC
UE 319
PGE Response to ICNU DR No. 075
Dated April 25, 2017

Reguest:

Please provide actnal expenses on a monthly basis over calendar year 2016 associated with
the following gas transportation contracts:

a. Carty Gas Transp. - TransCanada NGTL
b. Carty Gas Transp. - Foothills
¢. Carty Gas Transp. - GTN

d. Carty Gas Transp. - Carty Lateral

Response:

Attachment 075-A provides the information requested in parts (a) through (d). Please note that
the gas transportation costs provided in Attachment 075-A were recorded as a capital cost prior
to the date of July 29, 2016, when Carty was placed into service for full commercial operation.

Attachment 075-A is protected information and subject to Protective Order No. 17-057.

Staff/302
Kaufman/2
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UE 319
Attachment 075-A
Provided in Electronic Format only
Protected Information and Subject to Protective Order No. 17-057

2016 Carty Gas Transportation Costs
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April 21, 2017

TO: Kay Barnes

Oregon Public Utility Commission
FROM: Patrick Hager

Manager, Regulatory Affairs

PORTLAND GENERAL ELECTRIC
UE 319
PGE Response to OPUC Data Request No. 443
Dated April 7, 2017

Request:

Please provide the following information for each wind facility with a lifetime capacity
factor different than the capacity factor provided in response to parts ¢ and d of OPUC DR

442:
a. Please explain how the capacity factor was initially estimated or forecasted.
b. Please provide any studies, reports, or analysis supporting the initial capacity
factor estimate.
¢. Please explain why the actnal capacity factor is lower than the estimated or
forecasted capacity factor.
Response:
a. The assumed capacity factor of Biglow Canyon Phase 1 at the time PGE determined to

construct the Biglow Canyon facility was 37.3%. At the time of the decision, PGE had
not yet identified the preferred wind turbine manufacturer. The assumed capacity factor
reflected the Garrad Hassan 2005 wind assessment, which anticipated development of
three Biglow Canyon phases with General Electric 1.5 MW SLE turbines. PGE then
selected Vestas as the preferred wind turbine manufacturer. The Vestas V82 turbines
selected for the project have a greater rotor diameter and were expected to produce more
energy than the GE turbines assumed in the Garrad Hassan 2005 wind assessment. Those
expected benefits led PGE to increase the Garrad Hassan forecasted capacity factor by
approximately two percent to 38.0%, which we used in the first NVPC case for Biglow 1,
the 2008 power cost update filing (AUT).

The assumed capacity factor of Biglow Canyon Phase 2 at the time PGE determined to
construct the Biglow Canyon facility was 35.0% based on the Garrad Hassan 2005 wind
assessment and using GE turbines. PGE then selected Siemens as the preferred wind
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turbine manufacturer. The Siemens SWT 2.3-93 turbines selected for the project have a
greater rotor diameter and were expected to produce more energy than the GE turbines
assumed in the Garrad Hassan 2005 wind assessment. Those expected benefits led PGE
to increase the Garrad Hassan forecasted capacity factor by approximately 3.7% percent
to 36.27%, which PGE used in the first NVPC case including Biglow 2, the 2010 AUT.

The assumed capacity factor of Biglow Canyon Phase 3 at the time of PGE’s decision to
construct the Biglow Canyon facility was 32.87%, based on the Garrad Hassan 2005
wind assessment and using GE turbines. PGE used the 32.87% capacity factor, with no
adjustment, in the first NVPC case for Biglow 3, the 2011 general rate case (GRC).

The assumed capacity factor of Tucannon River Wind Farm at the time PGE decided to
construct the facility was 38.4%. The assumed capacity factor reflected the Garrad
Hassan 2013 wind assessment of Tucannon River Wind Farm. For the initial filing of
PGE’s first NVPC case for Tucannon, the 2015 AUT/GRC, we used a calculated capacity
factor of 36.75% based on a 02/07/2013 Draft Review of Wind Resource and Energy
Assessments to Support PGE’s Renewable request for proposal (RFP), by DNV/KEMA
Energy & Sustainability. This filed capacity factor was then adjusted to 38.2%, pursuant
to a stipulated agreement between PGE, the Industrial Customers of Northwest Utilities,
the Citizens” Utility Board, and the Public Utility Commission of Oregon Staff.

Attachment 443-A includes Garrad Hassan’s 2005 wind assessment of Biglow Canyon
Wind Farm.

Attachment 443-B includes GL. Garrad Hassan’s 2013 wind assessment of Tucannon
River Wind Farm.

Attachment 443-C includes DNV KEMA’s 02/07/2013 Draft Review of Wind Resource
and Energy Assessments to Support PGE’s Renewable RFP.

Actual capacity factors are based on the actual generation of the wind turbines and can
vary from study information due to a number of uncertainties including but not limited to:
¢ Accuracy of wind measurements;
» Modelling accuracy;
¢ Actual variability of wind compared to study information;
« ‘Turbine technology selected,;
* Actual (vs modeled) location and number of wind turbines built; and
¢ In general, many explicit and implicit input and modeling assumptions made in
the studies that may or may not accurately represent real-life conditions and
operations.

It is also worth noting that, in determining the initial capacity factors for our wind plants,
PGE relied on the expertise of independent industry experts to prepare these forecasts.
During the time of PGE’s construction and completion of Biglow, wind forecasting was
still a relatively new subject area, which had limited expertise or history to draw upon.

Staff/302
Kaufman/5
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This led to the systematic over forecasting of wind capacity factors, not only for Biglow,
but throughout the country for large-scale wind projects. Since then and in conjunction
with the rapid increase of wind turbine data and experience across the country, the
forecasting of wind capacity factors has and continues to be improved.

Attachments 443-A, 443-B and 443-C are protected information and subject to Protective Order
No. 17-057.

Staff/302
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UE 319
Attachment 443-A
Provided in Electronic Format only
Protected Information Subject to Protective Order No. 17-057

Garrad Hassan’s 2005 wind assessment of Biglow Canyon Wind Farm
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GL Garrad Hassan’s 2013 wind assessment of Tucannon River Wind
Farm
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DNV KEMA’s 02/07/2013 Draft Review of Wind Resource and Energy
Assessments to Support PGE’s Renewable RFP
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May 23, 2017

TO:

Kay Barnes
Oregon Public Utility Commission

FROM: Patrick Hager

Manager, Regulatory Affairs

PORTLAND GENERAL ELECTRIC
UE 319
PGE Response to OPUC Data Request No. 566
Dated May 9, 2017

Request:

Please refer to PGE’s response to DR 443.

a.

b.

When did PGE first become aware that the wind forecast for Biglow was over
estimated?

When PGE chose to iucrease the size of the wind turbines for Biglow Phase I or 11,
did PGE consult with Garrad Hassan to determine the impact of larger turbines on
Garrad Hassan’s estimated the wake effect? If no, why not?

Please provide the analysis used by PGE to determine that the larger turbines would
increase the capacity factor of Biglow Phase I by 2 percent and Phase I by 3.7
percent. If no analysis was performed how did PGE determine the change in
capacity factor?

. Please explain why PGE chose not to modify the turbines for Biglow Phase IIL

Please provide the meteorological data provided to Garrad Hasson to support the
wind studies in attachments of this DR. Please provide the data for the entire leugth
of time the observations are available, even if the time periods extend beyond that
provided to Garrad Hasson.

Does PGE have evidence that the wind data used in the Biglow or Tucannon wind
studies were abnormal and not representative of average wind? If yes, please
provide such evidence.

Response:

PGE objects to this request on the basis that it is unduly burdensome. Subject to and without
waiving its objection, PGE replies as follows:

a.

With only nine years of actual generation data, PGE has no certainty the overall average
of wind at Biglow will continue to come in lower than originally forecasted. However,
between 2009 and 2010 PGE did begin to become aware that the actual wind at Biglow
was consistently underperforming the original forecast. Additionally, PGE does know
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that, since completed, actual wind at Biglow has consistently come in lower than
originally projected.

When making the turbine selection for Biglow Canyon Phase [ and Phase 2, PGE held
discussions with wind resource experts at Orion Renewable Energy Group in order to
determine what effects larger rotors and larger blades would have on energy production.
As wind farms in the United States were in their infancy, little was known at the time
regarding wake effects, so it is likely that this was not discussed.

The capacity factors for all three phases of Biglow are primarily based upon the Garrad
Hassan 2005 study as provided in PGE’s response to OPUC Data Request No. 443,
Attachment 443-A. PGE is unable to find a specific analysis at this time supporting the
increase in capacity factor for Phase 1 and Phase 2 and the subject matter experts who
worked on developing these factors are no longer at PGE. However, the reasons for the
increase can be summarized as follows:

The assumed wind turbine generator used as the basis for the 2005 Garrad Hassan report
is the GE 1.5 MW SLE, which is a substantially smaller unit than cither the Vestas unit
used in Phase 1 or the Siemens SWT 93 unit used in Phase 2. The approximate 2%
increase from the 2005 Garrad Hassan study for Phase 1 was based on the Vestas unit
having an 82 meter diameter rotor and stronger power curve compared to the 77 meter
rotor on the GE unit. The approximate 3.7% increase from the 2005 Garrad Hassan
report for Phase 2 was based on the Siemens unit having a 93 meter diameter rotor and a
substantially stronger power curve compared to the 77 meter rotor on the GE unit.

PGE assumes that part (d) is referring to adjusting the capacity factor from what was
assumed in the 2005 Garrad Hassan report. PGE did not adjust the capacity factor for
Biglow Phase 3 due primarily to the review of actual data from Phase 1 and Phase 2 and
the recognition that actual production seemed to suggest a lower than expected capacity
factor even with a larger turbine unit than assumed in the 2005 Garrad Hassan study.

PGE cannot focate any additional data beyond that provided in PGE’s response to QPUC
Data Request No. 443, Attachment A.

No. PGE has approximately 15 years of wind data that appears to indicate the study
years were high. However, without a larger data set (i.e., 100 plus years) or a full
understanding of how natural climate cycles and events or if climate change is affecting
the wind regime, PGE cannot definitively state that the 2005 study information was
“abnormal”. Attachment 566-A provides the 2012 Garrad Hassan reassessment. This
study indicates a number of reasons why actual output at Biglow was underperforming
the 2005 estimate. One of the sources of the deviation was the wind itself. A discussion
of the original study potentially being performed during a high wind period begins on
page 67 of Attachment 566-A. However, there is no high quality anemometer data, prior
to siting Biglow, that can prove the 2005 study information was from a high-wind, or
“abnormal” wind period.
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Attachment 566-A is protected information and subject to Protective Order No. 17-057.
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2012 Garrad Hassan Assessment of Energy Production at Biglow
Canyon
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May 23, 2017

TO: Kay Barnes
Oregon Public Utility Commission

FROM: Patrick Hager
Manager, Regulatory Aftairs

PORTLAND GENERAL ELECTRIC
UE 319
PGE Response to OPUC Data Request No. 567
Dated May 9, 2017

Request:

Please refer to the file produced in response to DR 433 named
“OPUC_DR_443_ Attach_A_CONF.pdf” at page 9 (page 5 of the report’s pagination).

a. Did Garrad Hassan provide PGE with the numerical impact that including the
" [Begin Confidential] long term meteorological data [End Confidential] had on
forecasted energy output or forecast uncertainty?

b. Did PGE ask Garrad Hassan what the impact of including the [Begin Confidential]
long term meteorological data [End Confidential] had on the forecasted energy
output of the proposed wind projects? If no, why not?

c¢. Please refer to page 19 (15 in report pagination) of the attachment. Did PGE
cvaluate the risk factors that Garrad Hassan listed and recommended PGE consider
carefully?

Response:

OPUC Staff sent portions of this data request as confidential. PGE does not believe the question
itself is confidential and therefore we are including the question as non-confidential.

PGE objects to this request on the basis that it is unduly burdensome and vague. It is unclear to
PGE what Staff means by the numerical impact of long-term meteorological data. Additionally,
the primary PGE subject matter experts, who directly worked with Garrad Hassan in developing
Biglow’s wind forecasts, are no longer with PGE. Subject to and without waiving its objection,
PGE replies as follows:

a. PGE is unable to locate any supplemental data or analysis from Garrad Hassan directly
associated with the 2005 study, (referenced above as PGE’s response to OPUC Data
Request No. 443, Attachment 443-A).
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b. PGE’s subject matter experts who directly worked with Garrad Hassan in the
development of the 2005 study are no fonger with the company and email
communications from this period are no longer accessible in PGE’s current email
archive. Therefore, PGE is unable to determine what questions its experts asked or did
not ask Garrad Hassan in regard to the 2005 study.

c. While PGE’s subject matter experts who directly worked with Garrad Hassan in the
development of the 2005 study are no longer at PGE, a project of this size would have
required extensive study and review. As discussed in PGE’s response to OPUC Data
request No. 443, wind forecasting was a relatively new subject area when PGE
determined to build Biglow. PGE had no reasonable basis or historical data to draw upon
that could have led PGE to determine a reduction in forecasted energy output was
appropriate.
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TO: Kay Barnes
Oregon Public Utility Commission

FROM: Patrick Hager
Manager, Regulatory Affairs

PORTLAND GENERAL ELECTRIC
UE 319
PGE’s First Supplemental Response to OPUC Data Request No, 621
Dated May 18, 2017

Request:
Please refer to UE 294 / PGE / 400, Niman - Peschka - Hager / 10-11.

a. Please explain whether PGE or GTN chose to build a 20 inch rather than 16
inch pipeline.

b. Please provide the workpapers demonstrating that the 16 inch pipeline is
more costly than the 20 inch pipeline.

c. What is the minimum size of pipeline needed to transport 75,000 Dth/day
from the GTN interconnection with the Carty lateral to Carty Unit 1 with
and without a compressor station?

d. What amount of gas does Carty use in one day at full capacity?

e. Please explain why PGE secured a transportation agreement for 175,000
Dth/day through the Carty lateral, but only 75,000 Dth/day on the GTN
mainline.

f. Please explain why PGE secured a 30 year transportation agreement for the
Carty Lateral but only 20 year agreement for the GTN mainline.

g. What was the assumed gas transportation cost for the Carty Unit 1 bid?
Please provide the related sections of the bid.

Response (Dated June 2, 2017).

PGE objects to this request on the basis that it seeks information that is not relevant to the
decisions to be made in this proceeding. Costs regarding the Carty lateral were examined in
Docket UE 294, and included in costs approved by the Commission in that docket through
OPUC Order No. 15-356. Subject to and without waiving its objection, PGE responds as
follows:
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P

PGE chose to build the 20” gas pipeline. A 16” diameter gas pipeline would need a
compressor station to ensure the necessary pressures for operating Carty’s gas turbine. The
addition of the compressor made the 16” pipeline more costly than the 20" alternative.

Attachment 621-A provides the evaluation of the different sized pipelines.

Varying pipe sizes could be used to transport 75,000 DTH/day. A gas turbine requires a
minimum pressure to operate. A smaller pipe would require compression to maintain the
pressure needed to operate the gas turbine. A larger pipe size requires less, or no,
compression.

Approximately 75,000 DTH/day.

To meet the Carty Generating Station’s (Carty) fueling requirements, PGE secured firm
transmission rights for 75,000 DTH/day on the GTN mainline. PGE’s firm transmission
service agreement for the Carty lateral is structured differently than the firm transmission
service agreement on the GTN mainline. While PGE will pay the tariffed rate on the GTN
mainline, we will pay a negotiated rate on the lateral, After no other parties elected firm

transmission rights on the Carty lateral during GTN’s open season, GTN and PGE developed
the negotiated rate structure using the estimated costs for GTN to construct, own, and operate

the Carty lateral.

Since the negotiated rate includes the costs for GTN to construct and own the Carty lateral,
GTN would have adjusted the rate based on the amount of firm transmission rights PGE

elected. For example, if PGE had only elected firm transmission rights for 75,000 DTH/day,

the negotiated rate (on a DTH/day basis) would have been higher in order for GTN to recover
the same costs it is recovering under the rate for 175,000 DTH/day. The costs included in the
negotiated rate are derived from the least-cost option available to PGE for the construction of

the Carty lateral.

As part of the lateral negotiations, GTN preferred a 30-year service agreement since they
would be depreciating the lateral over 30 years. GTN wanted the life and term of the
contract to sync up to the life and term of its lifecycle cost of service, which is an industry
standard. Most pipelines will only build a major capital project with a lifecycle contract
attached to it.

PGE negotiated the shortest term possible on the service agreement on the GTN mainline in
order to refrain from overcommitting the company financially. The 20-year term includes
Right of First Refusal at the expiration date.

g. Attachment 621-B provides the co-owner’s gas transportation costs.

Attachment 621-A and 621-B are protected information and subject to Protective Order No. 17-
057.
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First Supplemental Response (Dated: June 28, 2017).

In response to a verbal request from Staff, PGE has agreed to provide the following information
regarding PGE’s decision to use a 20” pipeline for the Carty Lateral:

The initial 2011 cost estimates PGE received from Gas Transmission Northwest (GTN) for the
gas compression station necessary for pipelines less than 20” in diameter ranged from

$10 million to $20 million. The initial estimates were based on delivering 75,000 million
standard cubic feet per day (MMSCD) of gas to Carty at 625 pounds per square inch gauge
(psig). This also assumed the compression station would be located off-site, approximately 25
miles away from the Carty site. When PGE received the final M501GAC gas turbine, gas
pressure requirements from Mitsubishi, the required minimum delivery pressure to Carty was
revised from 625 psig up to 667 psig. Thus, the initial cost estimates were based on an
underestimation of the required gas compression station horsepower (hp). In addition, it was
also determined that the gas compression station could be located on site, which helped reduce
its total cost. Ultimately, using industry data, which provided a range of $2,800/hp up to
$8,000/hp, coupled with the estimated total required hp of 3,000 (with redundancy), PGE
conservatively estimated a compression station cost of approximately $8 million.

Pages 8 and 9 of Attachment 621-A provide the final cost estimates from GTN of the 20” and
16 diameter pipe. Adding the conservative estimate of $8 million to the 16” diameter cost
estimate, makes the total capital cost of the 16” pipeline approximately $1 million greater than
the 20” pipeline. The higher capital cost for the 16” pipeline and compressor, plus the long-term
operations and maintenance costs of operating a compression station led to the final
determination of selecting the 20" diameter pipeline.

Attachment 621-C provides the final GTN Pipeline Size Evaluation white paper. Attachment
621-C is the final version of the white paper previously provided as pages 1-6 of Attachment
621-A, which was a draft document. The key difference between the two versions is the
conclusion of Attachment 621-C, which specifically references $8 million as the estimated
capital cost of the compression station.

Attachment 621-C is protected information and subject to Protective Order No. 17-057.
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May 9, 2018
TO: Kay Barnes

Public Utility Commission of Oregon
FROM: Stefan Brown

Manager, Regulatory Affairs

PORTLAND GENERAL ELECTRIC
UE 335
PGE Response to OPUC Data Request No. 298
Dated April 25, 2018

Request:

Please provide the Carty Lateral pipeline pressures by day from January 1, 2015 to
present. Please identify where these pressures were read from and the approximate
pressure drop between the reading point and the junction of the Carty lateral and the GTN
mainline.

Response:

PGE objects to this request on the basis that it is unclear and seeks information that is not
relevant to the decisions to be made in this proceeding. Costs regarding the Carty Lateral were
examined in Docket No. UE 294, and included in costs approved by the Commission in that
docket through Commission Order No. 15-356. Subject to and without waiving its objection,
PGE responds as follows:

Per an email exchange with OPUC Staff, PGE is providing hourly interval gas pressures at Carty
instead of daily interval data. Attachment 298-A provides the hourly actual gas pressure at Carty
between June 1, 2016 and May 7, 2018. Please note that there are hourly intervals with missing
data because of technological issues PGE encountered when pulling the information from the PI
software. PGE monitors Carty gas pressure with pressure transmitters located at Carty, upstream
of the gas turbine inlet. The gas pressures monitored and recorded at Carty help PGE ensure that
the Gas Transmission Northwest (GTN) mainline is providing the adequate gas pressures
required by contract.

Prior to July 29, 2016, Carty was still under construction and the gas combustion turbine was not
fully tuned. As such, any gas pressures recorded prior to July 29, 2016 do not provide relevant
pipeline and plant design information.

PGE does not record gas pressures at the junction of the Carty Lateral pipeline and the GTN
mainline. Therefore PGE has no means for providing gas pressure differences between the
reading point at the Carty Lateral - GTN mainline junction and Carty.
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However, as described in the final GTN Pipeline Size Evaluation white paper provided as
Attachment 298-B, when the Carty Lateral was being designed, the two year average GTN
historical pressure showed a minimum gas pressure on the GTN mainline of 712.23 pounds per
square inch gauge (psig). This average met the minimum gas pressure requirement of 710.2 psig
for a 20 inch diameter gas pipeline, but did not meet the 738.2 psig minimum gas pressure
requirement for a 16 inch diameter gas pipeline.

Attachment 298-B is protected information subject to Protective Order No. 18-047.
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Final GTN Pipeline Size Evaluation
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Oregon Department of Energy (/energy/Pages/index.aspx) / Energy Facilities & Safety
(/energy/facilities-safety/Pages/default.aspx) / Facilities (/energy/facilities-
safety/facilities/Pages/default.aspx) / Carty Generating Station

Carty Generating Station

The certificate holder received approval to construct and operate a 900-megawatt, natural gas-fueled, combined-cycle
electric generating plant consisting of two 450-megawatt units (Unit 1 and Unit 2). Unit 1 was fully operational in July
2016. Construction of Unit 2 has not yet begun.

Status: Suspended review/Operating. The certificate holder submitted a request to amend the site certificate in August
2016. In May 2017, the certificate holder requested to suspend review of the amendment request. While the
amendment request is still “active” until further notice from the certificate holder, the Department has suspended review
and coordination with state and local agencies. If the certificate holder requests to re-initiate review of the amendment
request, this webpage will be updated. Also, additional noticing will be issued regarding any changes to the
amendment request and next applicable comment period.

Location: Morrow and Gilliam counties (Map) (/lenergy/facilities-safety/facilities/Documents/CGS/Carty_map.gif)
Applicant/Certificate holder: Portland General Electric
ODOE contact: Sarah Esterson (mailto:sarah.esterson@oregon.gov)

Application/Certificate holder contact: Arya Behbehani (mailto:Arya.Behbehani@phn.com)

http://www.oregon.gov/energy/facilities-safety/facilities/Pages/CGS.aspx
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4. Proposed Changes and Analysis

A. Proposed Changes

Changes to the Carty Generating Station include modifications to Unit 2, extension of the
construction timeline for Unit 2, the addition of Unit 3 and the Carty Solar Farm and associated
transmission and other supporting facilities. The major components, structures, and systems of
Unit 1 and Unit 2 are described in the Site Certificate. Modifications to Unit 2 are described
below, along with a description of Unit 3 and the Carty Solar Farm. All units would be fully
integrated into the operations and maintenance of the Carty Generating Station.

Unit 2

There are no proposed substantive changes to the major equipment required for Unit 2 as
described in the Site Certificate. Minor changes in the internal design of the unit and
improvements in technology since the original design was submitted have resulted in the
increased nominal electric generating capacity of Unit 2 from approximately 450 MW described
in the ASC to 530 MW (net). Condition 4.3 of the Site Certificate requires that construction of
Unit 2 begin no later than five years after the effective date of the Site Certificate. The Site
Certificate was countersigned on July 2, 2012; therefore, construction of Unit 2 would have to
start construction by July 2, 2017. PGE is requesting an extension to the construction beginning
deadline.

Unit 3

The new proposed Unit 3 would consist of a high efficiency CTG in simple cycle with the
capability of building out into a combined cycle unit in the future. Unit 3 would be located next
to the Boardman boiler building. The following major new equipment required to support the
Unit 3 simple cycle CTG and balance of plant additions include:

e One CTG 330 MW net at International Organization for Standardization (1SO) standard
reference conditions;

e Fin fan coolers for auxiliary equipment;
e Exhaust system, including exhaust silencer and stack;

e Service water system for new buildings and equipment (this would tie into the existing
Boardman system or extend the system from Carty Unit 1);

e All environmental control systems required to meet the emissions and discharge
requirements of the facility;

e Compressed air systems, including instrument air;

e Fire detection, alarm, and protection systems;

Request for Amendment No. 1 4-1
Carty Generating Station Site Certificate 2016
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Additional areas in the vicinity of the proposed Carty Generating Station are provided for
construction offices, construction parking, construction staging, and temporary storage of soil
displaced during the construction process. Similar temporary construction areas are provided
in the vicinity of the Grassland Switchyard-and-Carty-SelarFarm-

4.0 GENERAL ADMINISTRATIVE CONDITIONS
4.1. The certificate holder shall begin construction of the facility within three years after the
effective date of the site certificate. Under OAR 345-015-0085(9), a site certificate is
effective upon execution by the Council Chair and the applicant. The Council may
grant an extension of the deadline to begin construction in accordance with OAR 345-
027-0030 or any successor rule in effect at the time the request for extension is

submitted.
[Final Order 111.D.3] [Mandatory Condition OAR 345-027-0020(4)]

4.2. The certificate holder must complete construction of Unit 1 of the facility within three
years of beginning construction of Bleek-Unit 1. Construction is complete when: 1)
the facility is substantially complete as defined by the certificate holder’s construction
contract documents; 2) acceptance testing has been satisfactorily completed; and 3)
the energy facility is ready to begin continuous operation consistent with the site
certificate. The certificate holder shall promptly notify the Department of the date of
completion of construction of Bleek-Unit 1. The Council may grant an extension of the
deadline for completing construction in accordance with OAR 345-027-0030 or any

successor rule in effect at the time the request for extension is submitted.
[Final Order I11.D.4] [Mandatory Condition OAR 345-027-0020(4)] [Amendment No. 1]

4.3. The certificate holder must begin construction of Bleek-Unit 2 no later than five
threeduly 2, 2019.years-afterthe-effective-date-of the-site-certificate: The certificate
holder shall complete construction of the-facilityeach-unitUnit 2 within three years of
beginning construction-ef-thatunitBlock-2. Construction is complete when: 1) Bleck
2the unit is substantially complete as defined by the certificate holder’s construction
contract documents; 2) acceptance testing has been satisfactorily completed; and 3)

Bleek-2the unit is ready to begin continuous operation consistent with the site
certificate. The certificate holder shall notify the Department when the construction of
Bleek-2-Unit 2 begins, and notify the Department of the date of completion of Bleck-2
construction_for Unit 2. The Council may grant an extension of the deadline for
completing construction in accordance with OAR 345-027-0030 or any successor rule
in effect at the time the request for extension is submitted.

The certificate holder must beqgin construction of Unit 3 no later than five years after
the effective date of Amendment No. 1 of the site certificate. The certificate holder

shall complete construction of Unit 3 within three years of beginning construction.

Carty Generating Station — Jure-29Month Date, 26422017 Page 9
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PGE WITHDRAWS PLANTO
EXPAND FRACKED GAS-
FIRED POWER

February 22, 2018
But Asks to Increase Pollution by 800% At Existing Plant

By Dan Serres, Conservation Director

On February 20, 2018, Portland General Electric (PGE) officially ended plans to expand the Carty
Generating Station, a fracked gas-fired facility located near Boardman, Oregon. This is a huge
victory for our climate and public health.

PGE took a big step in this direction in 2017 when it suspended permitting requests for two new
fracked gas-fired power plants at the Carty site. However, PGE's decision to abandon the second
and third fracked-gas fired power plant is welcome news to the thousands of Oregonians who
urged PGE to rely on clean energy rather than expanding the region’s reliance on highly polluting

fracked gas.

https://www.columbiariverkeeper.org/news/2018/2/pge-withdraws-plan-expand-fracked-gas-fired-power 1/4
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Riverkeeper strongly supports PGE's decision to abandon its «amanz
proposed expansion of fracked gas power plants near
Boardman.

But controversy remains.

PGE wants to dramatically increase air pollution at the existing
Carty gas plant. PGE wants approval from the Oregon
Department of Environmental Quality (DEQ) for:

* an eight-fold increase smog-forming volatile organic compounds (VOCs), and

* athree-fold increase in carbon monoxide.

VOCs are of particular concern because they combine with nitrogen oxides and sunlight to form

low-level ozone (smog), a powerful respiratory irritant.

You can join us in urging DEQ to reject PGE's requested
pollution increase by commenting here.

Huge Pollution Increase

PGE proposes a massive increase in air pollution from carbon monoxide and volatile organic
compound emissions. PGE seeks to increase carbon monoxide pollution by 324%, and VOCs by

808%. Current Pollution Limit for Carty Plant: Proposed Pollution From Carty Plant (Percentage Increase):

+ Carbon Monoxide (CO)99 tons/year [1]321 tons/year[2]324%

+ Volatile Organic Compounds (VOCs)24 tons/year [3]194 tons/year[4]808%

The specific reasons for PGE's proposed increase in pollution deserve more investigation. PGE and
its manufacturer failed to account for these emissions when the company obtained its initial air
pollution permit for the recently completed Carty natural gas-fired power plant. PGE claims that it
received new information after construction from its manufacturer about the plant’s air pollution.

Additionally, PGE may be operating its facility differently than originally planned. PGE planned for

https://www.columbiariverkeeper.org/news/2018/2/pge-withdraws-plan-expand-fracked-gas-fired-power 2/4
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Carty Unit 1 to be a baseload 450 MW power plant. Yet, the plant is now anticipating frequent

startup and shutdowns, a major contributor to VOC pollution.

Regardless of its cause, PGE's request for a massive increase in smog-forming pollution
demonstrates that fracked gas power plants are major polluters. In addition to spurring more
fracking, huge greenhouse gas emissions, and the consumption of millions of gallons of water, gas-
fired power plants create immediate health and environmental impacts, such as the formation of

low-level ozone (smog).

Instead of granting PGE’s request to increase its smog-forming
pollution by 800%, DEQ should:

« Hold PGE to current annual pollution limits for VOCs and carbon monoxide.

* Limit startup and shutdown events. DEQ proposes an hourly limit during startup and
shutdown. But these hourly emissions still result in a massive annual increase in smog-
forming pollution, based on PGE's expected operations. This is unacceptable.

+ Cold startups are particularly polluting events, according to the emissions summary for the
Carty Plant. If these events are pushing PGE over its pollution limit, then PGE should limit
cold startups.

 Investigate additional Best Available Control Technologies (BACT) that could reduce VOC
and carbon monoxide pollution, including restrictions on how PGE operates its facility.

+ Study the potential impact of smog-forming pollution on the Gorge National Scenic Area
and nearby communities.

You can read more about the Carty plant issue here.

DEQ is accepting public comments until April 30, 2018. DEQ's revised public notice and permit

information are here, and you can send a short comment by clicking here.

JOBS Main office (mailing address)

MEDIA 111 Third Street

https://www.columbiariverkeeper.org/news/2018/2/pge-withdraws-plan-expand-fracked-gas-fired-power 3/4
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public utility loads in the period after current contracts expire in September 2011. While BPA
has not made any final decisions regarding how much, if any, of the 550 aMW will ultimately be
required, BPA believes it is likely that some augmentation will be necessary, and that it 18
prudent to make some limited, cost-effective acquisitions at this time. Furthermore, BPA has
identified a potential increase in demand for renewable resources due to Renewables Portfolio
Standards (“RPS”) recently put in place by the State of Washington (“Energy Independence
Act”) and Oregon (“Oregon Renewable Energy Act”). These laws require many of BPA’s
public and investor owned utility customers to meet a certain percentage of their load using
renewable resources. For these reasons, BPA began exploring available renewable resources to
identify any potential lost opportunity projects that BPA might acquire now to meet the projected
power requirements of these customers.

II. The Project and Power Purchase Agreement

Seller, a limited liability company incorporated in the state of Oregon, is an affiliate of PPM
Energy, Inc., which in turn is a subsidiary of Scottish Power, plc. Credit support is being
provided to BPA by Scottish Power Finance (US), Inc. The Klondike III Wind Project is located
adjacent to the Klondike I and IT wind projects near the town of Wasco, Sherman County,
Oregon. The Project is currently expected to consist of 125 wind turbines and towers, new
roads, new maintenance facilities, and a new substation. Several turbines types are currently
expected to be used, with capacities ranging from 1.5 MW to 2.4 MW. Project facilities occupy
approximately 74 acres of private agricultural land. The total generating capacity of the Project is
expected to be 223.6 MW,

The Project is under construction and expected to be completed and ready for commercial
operation by December 31, 2007. Such date may be extended by Seller until June 1, 2009, and
for up to an additional 180 days in the event of an uncontrollable force, at which time if
commercial operation has not been achieved, Seller (with some preconditions) or BPA
(unconditionally) may terminate the PPA.

BPA'’s contractual percentage share of actual Project output is 22.36 percent, or 49.99 MW of the
anticipated generating capacity. However, BPA’s share of actual output is capped at 50 MW,
even in the event that the generating capacity of the Project as finally constructed exceeds 223.6
MW. The balance of the Project’s anticipated generating capacity has been sold to other
purchasers. Because wind energy is an inherently intermittent resource, the actual projected
annual average output of the Project is well below its nameplate capacity. Based on historical
performance of similar wind generation resources in the same area, BPA projects that the Project
will have an annual average capacity factor of 30 percent (a conservative assumption), which
means BPA expects on a planning basis that its annual average output share of Project generation
will not exceed 15 aMW.

Under the PPA, Seller is responsible for providing schedules to the transmission provider before
each hour, specifying the amount of energy it will deliver to BPA in such hour. BPA is obligated
to pay Seller the contract price for the amount of energy actually generated and metered at the
metering point. At the end of each month, the hourly metered amounts will be trued-up to the
hourly schedules submitted by Seller in such month. Depending on whether Seller
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Going big with wind in Biglow
Back Issues g big g
Portland General Electric is getting into wind power in a big way, with the 450MW Biglow Canyon wind farm in

enerG-Back Issues Oregon, one of the largest wind power facilities in the Pacific Northwest.

By Paul MacDonald

Connect with enerG

at these events The Biglow Canyon wind farm in Oregon
is Portland General Electric's (PGE) first
fully owned wind power facility, and the

utility is going big with this project.

When it's completed in the fall of 2010,
the multi-phase project will deliver 450
MW of power, making it one of the
largest wind power facilities in the Pacific
Northwest.

Projects such as Biglow Canyon deliver
a lot of power, but they are also capital
intensive, notes Gary Hackett, plant
manager of the Biglow facility. "It
represents a significant investment by
PGE," he says. But the company is on a
solid financial footing, he added. "We're a
strong company and not having any
problems getting the financing we need.

It helps that Biglow Canyon is a premium SNOW REMOVAL

site-there are good wind resources here in northern Oregon."

The Biglow project represents the Oregon-based utility's largest ever single power plant investment, with an
estimated price tag of $1.2 billion.

The wind project has a large site-25,000 acres-and it has lots of company in this area of Oregon/
Washington.

As in the heyday of oil, when hundreds of derricks were tightly clustered in areas of Texas, today there are
hundreds of wind turbines, delivering renewable energy along this stretch of north-central Oregon and southern
Washington.

"It's right in the center of prime wind country," says Hackett. "We can stand at a high point on Biglow and see
upwards of eight wind power projects, either completed or going up around us."

Biglow was originally developed by Orion Energy LLC. Before acquiring the project, the PGE team worked with
the Orion team for over two years on all aspects of the project, from land rights to obtaining the site certificate
and transmission rights. By the time PGE purchased the project, it was-as the term goes-pretty close to being
shovel ready. "When we purchased the development rights from Orion, pretty much everything was in place
except for the turbine procurement and a balance of plant construction contract," explains Hackett.

PGE talked with a number of turbine suppliers. Due to an order cancellation, an opportunity opened with turbine
manufacturer Vestas. PGE quickly struck a deal to purchase 76 Vestas 1.65 MW turbines-for a total of 124.5
MW-for phase one of Biglow Canyon.

Along with the wind resource itself, one of the most attractive features of Biglow was that PGE could get a quick
start on it. All the major permits had been obtained, and Orion had worked with the landowners, getting contracts
and agreements in place. PGE wanted to move ahead with a major wind project, "and Biglow was ready to go,"
explained Hackett.

From the beginning, Biglow was planned as a three-phase construction project. Phase one was completed in
2007, phase two will be completed this fall, and the third phase is scheduled to be delivering power in September
2010, from this largely agricultural area.

While the land in this area can become a bit rocky as it drops off to the Columbia and John Day rivers, it is
generally rolling land used for dryland farming. There is about 60 feet of soft, rock-free soil before you hit
bedrock.

Click here to view "It's not perfectly flat, like a wind project site in the Midwest or Texas,"
more events... says Hackett. "The rolling hills tend to define where we can build our
turbines. As a result, it's not laid out perfectly uniform-the turbines are

spaced out mostly on the ridges and high points."

The geography of the region does vary a bit. Hackett notes that
across the Columbia River, which divides Oregon and Washington,
there is a high ridgeline that runs along the river, then drops steeply
into the river valley. "It's quite different from what we have to deal
with." But the area as a whole is still very open, with good wind
resources, and it is lightly populated.

The Biglow wind project is in Sherman County, which has about 1800
residents, most of whom welcomed the wind farm and its benefits to

http://www.altenerg.com/back_issues/index.php-content_id=200.htm 1/3
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the local economy, including local jobs. Local landowners even
formed their own group to facilitate the wind farm development and
management process (see sidebar story).

Like other major rural areas, the county has its share of young people
not interested in farming, who were relocating to find work. But they
now have new job opportunities working in construction and, longer
term, in operations and maintenance, with Biglow and the other wind
farms. And Biglow has added significantly to the tax base.

In terms of siting the turbines, PGE was granted corridors from the
Energy Facility Siting Council (EFSC) as part of the permitting
process and, for the most part, was able to locate turbines on the
originally planned sites.

"In the early days of development, we worked with Orion to optimize
and microsite turbine locations," said Hackett. "During the
construction phase, we made minor moves here and there to
accommodate construction requirements or landowners, where they
wanted to have a road over here, rather than over there, because it
made it easier to farm, while still doing what we needed to do.

"I'd say we have excellent working relationships with all of our
landowners and the farmers we work with. In general, wind is not a
negative four letter word in this county and with the landowners that
we work with," he added.

While PGE opted for Vestas turbines for phase one, the overall scope

Phase one of Biglow was completed in
2007, phase two will be completed this
fall, and the third phase is scheduled
to be delivering power in September
2010. D. H. Blattner is the general
contractor for all three phases.

of the project dictated a change in suppliers for phases two and three of the Biglow project.

Their EFSC permit allows them to have 450 MW of power or 225 turbine units for the project. "If we had
continued with the Vestas turbines, we would have reached our hard limit on the number of wind turbines before

we reached our hard limit on megawatts," explained

Hackett. "We had to look at bigger turbine units, and we were able to work out an agreement with Siemens."

For phases two and three, PGE will be installing 141 Siemens 2.3 MW units. At the time, Biglow represented one
of the largest single turbine sales Siemens had ever made in North America.

Landowners set up group for dealing with PGE

Dealing with multiple landowners can be a bit of a production for wind
farm developers and owners.

It's quite common for wind farm developers to spend many an hour

at the kitchen tables of farmers and other landowners, explaining the
details of a project and dealing with individual landowners on an
ongoing basis.

It was quite a bit different with the Biglow wind project.

Early in the project development process, a local wheat farmer, John

DeMoss, and several others formed a local landowners' group, called
Praise the Wind Inc. In total, Praise the Wind Inc. represented about

On the actual construction side, high
winds-not surprisingly- have been the
single biggest challenge in erecting
those turbines, says Hackett. "We had
a bit of rain and mud, but wind was the
biggest challenge. We had over 30
wind day delays during the
construction of phase one alone."

They broke ground and started
building roads for phase one in April
2007. Their targeted completion date
was December 31, to capture tax
benefits.

two dozen landowners in negotiations with the developer of Biglow,

Orion Energy, and subsequently, the owner of Biglow, Portland General "We were actually able to commission

Electric. :

our last wunit of phase one on
Having one central group has made it much easier for the landowners December 21, in spite of wind, snow,
and for PGE, reports project manager Gary Hackett. "We disseminate and cold weather. So we met our
our payments to the landowners through Praise the Wind. It makes it deadline and came in under budget."

much easier-we deal with Praise the Wind, rather than the individual

landowners and other landowners, such as corporations and trusts." This included building the substation

and an operations and maintenance
Sadly, Praise the Wind founder John DeMoss passed away last year. facility.

"John's legacy lives on, though," said Hackett. A memorial is being
planned for DeMoss as part of the public tour of the Biglow wind farm. The Bonneville Power Administration
operates the electricity transmission
system in the region, and they built a
230KV transmission line during the
same time window, to take power to their John Day substation. The line serves the Biglow project and the nearby
Klondike wind project of Iberdrola Renewables (formerly PPM Energy). The two companies co-funded the line.
The primary contractor for the underground transmission system installed at Biglow-between towers and the
substation-was Rosendin Electric, a subcontractor to D. H. Blattner.

This being farm country, there was a county road network, some paved/some gravel, for PGE and D. H. Blattner
to work with. Each of the three phases is expected to require an additional 20 miles of road.

Hackett praised the work of D. H. Blattner, the general contractor for all three phases. "At one point, they were
completing two turbine foundations a day. With phase two, the roads, foundations, and collection systems were
completed before the first turbines even arrived on site."

Keeping a three-phase, 450 MW project on track requires a lot of work on everyone's part, from PGE to D. H.
Blattner to all the subcontractors involved. To keep it all moving forward, there are daily construction meetings,
weekly summary meetings, and monthly management meetings to coordinate all the different moving
construction parts.

Hackett noted there was a tremendous amount of work on the turbine parts side alone. "Each turbine involved
about ten trucks delivering parts from the Port of Vancouver, Washington. So we had over 700 truckloads of
equipment for phase one, and we'll have considerably more for phases two and three because they are bigger
turbine units."

This involved a huge amount of truck traffic moving along the Columbia River Gorge transportation corridor. "You
could not drive down towards Portland and not pass six or eight trucks of turbine equipment headed up to the
Biglow site."

http://www.altenerg.com/back_issues/index.php-content_id=200.htm
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Hackett said there are a number of reasons why PGE opted for a multi-phase, not the least of which was the Kaufman/3
sheer size of the project. Other reasons included available construction windows and the ability to spread out the
financing requirements for such a huge project.

He noted there was a flow of work between the phases. "We moved
the construction window for phase two so we could start it right after
phase one, so we worked through last winter. We had a lot of cold and
snow and freezing weather, which kind of slowed things down. But the
crews stayed mobilized and on site, and kept working."

They are taking similar steps with phase three. "We've done the same
thing and have worked out an arrangement where crews are
continuing road construction and foundations right on through. We're
well ahead of the curve."

The only snag, and what might be a caution for other wind farm
builders, says Hackett, is that they ran into problems with some
communications cable. The cable, which was laid on phase one, was
supposed to be rodent-resistant. That said, there was a pocket gopher
in the area that just loved to eat cable-and attacked it in a number of
areas. They re-laid the cable, this time in a heavy conduit.

Hackett described the cable problem as more of a nuisance, than a
problem. But it drives home the point that you can't have too much
knowledge about your work area. "Be aware of your surrounding area  Along with the wind resource itself,
and the critters that live there so you don't get surprised,” he advised. ~ one of the most attractive features of
Hackett described these particular critters as "gophers on steroids." Biglow was that PGE could get a quick
start on building the project when it
From dealing with local animals to working in demanding weather, it  was acquired from Orion Energy LLC.
will all be helpful for PGE as it moves forward with other wind and Al the major permits had been
renewable energy projects. About four percent of PGE's power obtained, and landowner agreements
currently comes from renewables, and that is expected to increase to  were in place.
10 percent by 2011. PGE fully expects to reach Oregon's Renewable
Portfolio Standards goal of 15 percent of power from renewables by 2015, and 25 percent from renewables by
2025.

September/October 2009
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PGE Announces Completion of Tucannon River Wind Farm
Region's newest wind project adds to diversity of renewable energy portfolio

PORTLAND, Ore.--(BUSINESS WIRE)-- Portland General Electric Company (NYSE:POR) today
announced its Tucannon River Wind Farm is in service and available to generate power for PGE
customers. Tucannon River is PGE's second fully owned and operated large-scale wind project, with
116 turbines and a total installed capacity of 267 megawatts. Given the variability of wind power, the
plant is expected to produce an average of 101 megawatts - enough to power the homes of about
84,000 average PGE residential customers.

"Tucannon River Wind Farm is a key infrastructure investment that will serve our customers with
clean, renewable energy for decades to come," said Jim Piro, PGE president and CEO. "Tucannon
River supports a balanced, diverse energy portfolio for reliable, reasonably priced power. The new
wind farm will also help PGE meet Oregon's Renewable Portfolio Standard, which requires us to
supply 15 percent of the electricity our customers use from qualified renewable resources by 2015 and
25 percent by 2025."

Tucannon River Wind Farm is located on 20,000 acres near Dayton, Wash. The new wind farm
complements PGE's existing portfolio of wind resources located in Eastern and North-central Oregon:
Biglow Canyon Wind Farm, which is fully owned and operated by PGE, and power purchase
agreements for the output of the Klondike II and Vansycle Ridge wind farms. By securing wind power
from different geographic locations, PGE is able to better integrate wind into the system because the
facilities are less likely to cycle up and down simultaneously.

In addition to providing carbon-free and emissions-free generation of electric power, Tucannon River
is providing economic support to the region.

"The Tucannon River Wind Farm has been a great addition to Columbia County and the Dayton
community," said Mike Talbott, Columbia County Chair. "The project brought hundreds of
construction jobs to the region, and now 18 permanent, family-wage positions to the Dayton
community. It's also bringing income to local businesses and increasing county tax revenue. We're
happy to have PGE in our community."

Tucannon River was built for PGE by general contractor and independent renewable power developer
Renewable Energy Systems Americas Construction Inc. using wind turbines manufactured by

each with a nameplate generating capacity of 2.3 m ts. Power generated at Tucannon
River will be brought to PGE customers via a new interconnection at Central Ferry Substation
constructed by the Bonneville Power Administration. The plant was completed on time and on budget

under fixed-price contracts, with final construction costs expected to be approximately $500 million,
excluding AFDC.

Completion of Tucannon River Wind Farm is a significant milestone in the implementation of the
action plan that came out of PGE's 2009 Integrated Resource Plan. The plan was acknowledged by the
Oregon Public Utility Commission in November 2010. The requests for proposals used to select the
project were conducted pursuant to competitive bidding guidelines established by the OPUC, using
objective scoring criteria intended to identify projects that provide the best balance of cost and risk
while meeting PGE customers' needs for reliable, affordable electric power.

Available resources for media:

B-roll video (http://cts.businesswire.com/ct/CT?
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About Portland General Electric Company

Portland General Electric, headquartered in Portland, Ore., is a fully integrated electric utility that
serves more than 843,000 residential, commercial and industrial customers in Oregon. In 2014, PGE
celebrated 125 years of powering Oregon. Visit our website at PortlandGeneral.com
(http://cts.businesswire.com/ct/CT?

id=smartlink&url=http%3A%2F%2Fwww.PortlandGeneral.com&esheet=51 003696&newsitemid=20141215006369&lan=en-

US&anchor=PortlandGeneral.com&index=4&mds=cbde59441d61721aa87df e3a3g2dzefe) .
Safe Harbor Statement

Statements in this news release that relate to future plans, objectives, expectations, performance,
events and the like may constitute "forward-looking statements" within the meaning of the Private
Securities Litigation Reform Act of 1995, Section 27A of the Securities Act of 1933, as amended, and
Section 21E of the Securities Exchange Act of 1934, as amended. Such forward-looking statements
include statements concerning the future performance of the Tucannon River Wind Farm and other
expected benefits of the project, as well as other statements identified by words including, but not

limited to, "will," "anticipates," "believes," "intends,

estimates, ‘expects,” "should,”
"conditioned upon" and similar expressions. Investors are cautioned that any such forward-looking

http://investors.portlandgeneral.com/releasedetail.cfm?releaseid=887752 1/2

‘promises,



5/31/2017 News Releases | Portland General Electric Company Staff/307
Kaufman/5

statements are subject to risks and uncertainties, including regulatory, operational and legal matters,
as well as other factors that could affect the deployment and successful operation of turbines at the

[ucannon River Wind Farm project, As a re actual re may differ materially from those

projected in the forward-looking statements. All forward-looking statements included in this news
release are based on information available to the Company on the date hereof and such statements
speak only as of the date hereof. The Company assumes no obligation to update any such forward-
looking statements. Prospective investors should also review the risks and uncertainties listed in the
Company's most recent Annual Report on Form 10-K and the Company's reports on Forms 8-K and
10-Q filed with the United States Securities and Exchange Commission, including Management's
Discussion and Analysis of Financial Condition and Results of Operation and the risks described

therein from time to time.
POR-F

Source: Portland General Electric Company

PGE
Brianne Hyder, 503-464-8442
PortlandGeneral.com/Newsroom http://www.twitter.com/pgemedia
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