10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26

RESOLUTION NO. U-11199

A RESOLUTION authorizing adoption of the Washington State Department of
Commerce Advisory Opinion WA2020-001 for renewable resources
compliance for the Washington Energy Independence Act (I-937).
WHEREAS the City of Tacoma, Department of Public Utilities, Light
Division (d.b.a. “Tacoma Power”) completed a rebuild in December of 2011, of
the turbines, transformers and wicket gate seals at Generators 51 and 52
located at the Mossyrock Dam Powerhouse, and
WHEREAS the Rebuild upgrades and the associated savings meet the
requirements for a qualifying eligible renewal resources per RCW
19.285.040(2)(e) and WAC 194-37-130, and will assist in Tacoma Power’s
compliance with the Washington Energy Independence Act; and

WHEREAS a report updating and revising Tacoma Power’s modeling to
reflect actual stream flows for the most recent years and a request for an

Advisory Opinion was submitted to the Washington Department of Commerce,

per RCW 19.285.045 (2), on January 29, 2020, and
WHEREAS the Washington Department of Commerce advisory opinion

process requires adequate information and a fee of $1,250 to perform a legal
analysis and provide for a public comment period, and
WHEREAS as the Department of Commerce received no public
comments, and the Department of Commerce agreed with Tacoma Power’s
modeling and issued its Advisory Opinion WA2020-001, on April 29, 2020, and
WHEREAS the savings from adopting this Advisory Opinion are
estimated to save Tacoma Power approximately 44,800+ MWh plus an
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additional 20% credit for using qualifying apprenticeship labor, for an estimated
annual total of 53,760 MWh, which will assist in meeting the renewal standards
for the Washington Energy Independence Act without purchasing additional
renewable resources such as third-party renewable energy credits (valued at
$2-$6/MWh), with an estimate savings of $107,520 to $322,560, and
WHEREAS a public hearing was conducted by the Board on September
23, 2020, as required by RCW 19.285.045 (2), Now, Therefore,
BE IT RESOLVED BY THE PUBLIC UTILITY BOARD OF THE CITY OF TACOMA:
That the Department of Commerce Advisory Opinion, in the form as on
file with the Clerk, is adopted.

Approved as to form:

Chair
Is/
Chief Deputy City Attorney Secretary
Adopted

Clerk
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TACOMA TACOMA TACOMA
POWER WATER RAN.
TACOMA PUBLIC UTILITIES Board Action Memorandum

TO: Jackie Flowers, Director of Utilities

COPY: Charleen Jacobs, Director and Board Offices

FROM: Clay Norris, Section Manager ~ Power Management
MEETING DATE: September 23, 2020

DATE: September 2, 2020

SUMMARY:

Adopt by resolution and public hearing Washington State Department of Commerce Advisory Opinion
WA2020-001 per RCW 19.285.045 (2) for renewable resources compliance with the Washington Energy
Independence Act (also known as 1937) involving approved engineering modeling for incremental hydro
savings due to the 2011 rebuild at Mossyrock Dam/Powerhouse.

Per the advice of the Washington State Auditor's Office from our successful 2018 renewabie compliance
audit with the Washington Energy Independence Act RCW 19.285, our previous modeling of the Mossyrock
Rebuild was dated (2010) and needed to reflect actual stream flows for the most recent years.

BACKGROUND: Provide information that is required to orient the Board. Provide context and frame the
issue or topic.

In December 2011, Power completed a rebuild of the turbines, transformers and wicket gate seals at
Generators 51 and 52 located at the Mossyrock Dam Powerhouse. These Rebuild upgrades and the
associated savings qualify as a qualifying eligible renewable resource per RCW 19.285.040 (2) (e) and WAC
194-37-130 to meet portions of annual renewable resource compliance with Washington Energy
Independence Act. The renewable savings plus apprenticeship labor credited were based on 2010
engineering modeling. Per the advice of the State Auditor's Office needed to reflect actual stream flows for
the most recent years. A team of Ahlmahz Negash, Power Analyst with Power Management, Tyler Braun
with Generation along with John Walkowiak, Conservation Operations Manager saw the opportunity update
and revise the modeling report and submitted an Advisory Opinion to the Washington Department of
Commerce per RCW 19.285.045 (2) on January 29, 2020.

Commerce’s advisory opinion process requires adequate documentation, fee of $1,250 to perform a legal
analysis and public comment period. There were no public comments regarding the Mossyrock Rebuild
renewable energy savings. Commerce.agreed with Tacoma Power's modeling and issued Advisory Opinion
WA2020-001 on April 29, 2020.

The savings from this Advisory Opinion are estimated to save Tacoma Power approximately 44,800+ MWh
plus an additional 20% credit for using qualifying apprenticeship labor for an estimated annual total of
53,760 MWh to assist in meeting the renewable standards for the Washington Energy Independence Act
without purchasing additional renewable resources such as third-party renewable energy credits (valued at
$2-$6/MWh). Power Management estimates the annual cost savings to range from $107,520 to $322,560.
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ARE THE EXPENDITURES AND REVENUES PLANNED AND BUDGETED? No.

IF THE EXPENSE IS NOT BUDGETED, PLEASE EXPLAIN HOW THEY ARE TO BE COVERED.
Explain how expenditures are to be covered and if budget modifications are required.

IF THE ACTION REQUESTED IS APPROVAL OF A CONTRACT, INCLUDE LANGUAGE IN
RESOLUTION AUTHORIZING $200,000 INCREASE IN ADMINISTRATIVE AUTHORITY TO
DIRECTOR? No.

ATTACHMENTS: Washington Department of Commerce - Energy Office Advisory Opinion WA2020-001

CONTACT:

John Walkowiak, Conservation Operations Manager (2563) 316-6002 (cell) jwalkowiak@cityoftacoma.org
and Ahimahz Negash, Power Analyst anegash@cityoftacoma.org

Provide supervisor's name. Ray Johnson, Assistant Power Section Manager I

Provide name of presenter at podium if different from primary contact.
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Washington State
Department Qf Commerce Energy Independence Act

Innovation is in our nature.

Application for Advisory Opinion and
Renewable Energy Facility (WREGIS)
Certification

commerce.wa.gov/eia

All information provided in this application or any supplemental or additional materials is subject to public disclosure.

A separate Washington application is required for
FACILITY NAME: Mossyrock Hydroelectric Project each generating unit with a separate WREGIS GU

WREGIS Generating Unit ID (if already registered): ID. Applicant must select Washington in WREGIS
generating unit registration.

Section 1: Agency Action Requested

[X] Advisory Opinion and WREGIS Certification [_] Advisory Opinion Only

Section 2: Applicant Information

Applicant Contact: John Walkowiak Title: Cons Ops Manager

Applicant Phone: (253) 502-8534

Applicant E-mail: jwalkowiak@cityoftacoma.org

Applicant Company Name: Tacoma Power/Tacoma Public Utilities

Company Address: 3628 South 35 Street

City: Tacoma State/Province: WA

Zip Code: 98409-3192 Country: USA

Section 3: Facility Information

Facility Owner

Name of Facility Owner:
OR IZ The Facility Owner is the same as the Applicant.

Address:

City/State/ZIP:

Contact Name, Phone, and Email:

Facility Identification and Location

Unit Name: Mossyrock Dam

Facility Name: Cowltiz River Project

Unit location (street address, legal description, or GPS coordinates):
WGS84 Coordinates 46 32'4"N, 122 25'43" W or 46.534444, -122.428611

City: Mossyrock County: Lewis

State/Province: WA Zip: 98564 Country: USA

Provide a description of the facility.

Mossyrock Dam completed by Tacoma Power in 1968 at a cost of $117.8 million and is Washington state’s tallest
dam at 606 feet above bedrock (or 365 feet above the Cowlitz Riverbed. The dam's double curvature concrete
arch has three penstocks between 248 and 285 feet in length that extend down to the Mossyrock Powerhouse
that contains two turbine/generators (Unit 51 and Unit 52) with nameplate rating of 382,000 kW. The Mosyrock
Dam created 23.5 mile long Riffe Lake. The Mossyrock Rebuild project replaced/upgraded the the two 150,000
kW turbine generators, Transformers and wicket gate sealing for both Units that were 40+ years-old in 2010 and
2011 at a cost of $54 miillion.

Washington Application for Facility Certification and Advisory Opinion v1.7 2016-09-20
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Facility Identification Numbers

WREGIS Generating Unit ID: Pending Other External ID:
EIA Utility Code: EIA Plant Code:

Section 4: Facility Eligibility

A. Facility Profile

Nameplate Capacity (MW): 382
If this value will change, please explain:

Commercial Operation Date (COD): 10 /13 /1968

Is your facility considered repowered by WREGIS? [ ] Yes IE No
If yes, please explain:

B. Facility Fuel

Indicate each energy source used by the facility. For definitions, refer to RCW 19.285.030. For multi-fuel generating
facilities indicate all fuels used.

Wind Wave power

Solar energy Ocean power

Geothermal energy Tidal power

Landfill gas Gas from sewage treatment facility

Biomass energy (must complete Section 5) Biodiesel fuel (must complete Section 6)

I

D o

Water (must complete Section 7) Other (please specify):

Will the facility use any fossil fuel or other non-qualifying fuel? [_] Yes [X] No
= Type of fossil fuel or other non-qualifying fue!l:
= Average annual amount of non-qualifying fuel used (percent of net heat input):

Section 5: Biomass Energy Supplement (complete only if “biomass energy” is checked in Section 4)

Allowed Fuel Sources. Indicate each source of biomass energy used by the facility.

Organic by-products of pulping and the wood [] Food waste and food processing residuals
manufacturing process

Animal manure L] Liquors derived from algae

Solid organic fuels from wood L] Dedicated energy crops

Forest or field residues L] Yard waste

Untreated wooden demolition or construction debris

ibited Fuel Sources. The following materials will NOT be used as a source of biomass energy by the facility.

3ot O

Wood pieces that have been treated with chemical [] Wood from old growth forests

preservatives such as creosote, pentachlorophenol, [[T] | Municipal solid waste

or copper-chrome-arsenic

Legacy Biomass. The Washington Energy Independence Act allows a biomass energy facility commencing operation
before March 31, 1999 to qualify as an eligible renewable resource in certain circumstances. Contact Commerce to
obtain application requirements.

Washington Application for Facility Certification and Advisory Opinion v1.7 2016-09-20
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Section 6: Biodiesel Fuel Supplement (complete only if “biodiesel fuel” is checked in Section 4)

The biodiesel fuel used by the facility meets each of the identified conditions:

The fuel (a) is a mono alkyl ester of long chain fatty acids derived from vegetable oils or animal fats for use
[] in compression-ignition engines and (b) meets the requirements of the American society of testing and
materials specification D 6751 in effect as of January 1, 2003.

] The fuel is NOT from crops raised on land cleared from old growth or first-growth forests where the clearing
occurred after December 7, 2006.

Section 7: Water/Hydroelectric Power (complete only if “water” is checked in Section 4)

The facility uses water as a fuel in the following manner:

DX | Incremental Hydro. Incremental electricity produced as a result of efficiency improvements completed after
March 31, 1999, to hydroelectric generation projects owned by a qualifying utility and located in the Pacific
Northwest where the additional generation does not result in new water diversions or impoundments.

Date efficiency improvement completed: 12/1/2011

Method of measuring incremental generation:

[ ] | Incremental generation is separately metered or measured.

DX | Incremental generation is modeled each year based on actual stream flows.

Incremental generation is modeled as a fixed percentage of total generation.
- ,
Fixed percentage: %

O Incremental generation is modeled as a fixed generation amount.
Fixed amount: megawatt-hours

Note: If any box but the first is checked, the facility must register in WREGIS as a multi-fuel facility.
Non-incremental generation will be classified as Large Hydro (LHN) and excluded from certificate
creation.

I:] Canal or pipe. Hydroelectric generation from a project completed after March 31, 1999, where the
generation facility is located in irrigation pipes, irrigation canals, water pipes whose primary purpose is for
conveyance of water for municipal use, and wastewater pipes located in Washington where the generation
does not result in new water diversions or impoundments.

Section 8: Eligibility for Washington Multipliers (Optional)

The facility qualifies for the following multipliers under the Washington Energy Independence Act:

] Distributed Generation. The facility has a generating capacity of 5 MW or less and is not part of any
integrated cluster of facilities with an aggregate generating capacity of 5 MW or more.

X Apprentice Labor. The facility commenced operation after December 31, 2005 and in construction used an
apprenticeship program approved by the Washington State Apprenticeship and Training Council.

NOTE: Commerce requests optional multiplier eligibility from facility owners for informational purposes only. Owners seeking
certification of a facility as eligible for a multiplier should contact Commerce for application requirements,

Section 9: Reservation

The Washington Department of Commerce makes a determination of resource eligibility under the Washington
Energy Independence Act based on the information provided by the applicant and does not independently verify
that information. An applicant must promptly notify Commerce of any changes to the information submitted for
certification that may affect the facility’s eligibility. Commerce reserves the right to modify or withdraw a
designation if it determines that the information supplied by the applicant was incomplete or inaccurate.

Washington Application for Facility Certification and Advisory Opinion v1.7 2016-09-20
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Section 10: Attestation

I declare that the information provided in this application and any supplemental forms and attachments are true
and correct to the best of my knowledge, that the information contained in this submission is consistent with
information on file with WREGIS unless otherwise indicated, that no information materially affecting the facility’s
eligibility has been withheld, and that | am authorized to file this submission on the facility owner’s behalf.

Signature: 2%

Date Signed: 1/29/2020

Authorized Officer/Agent: Ray Johnson

Officer Title and Company: Power Section Assistant Manager ||
Name of Facility: Tacoma Power - Mossyrock Dam

Application Checklist for Submission
Applicants must select the Washington program administrator in the generating unit’s WREGIS static data.
Applicants should ensure that the following documents are provided:
1. Electronic copy of entire application, including a signed attestation page.
2. WREGIS “static data” if the facility is already registered in WREGIS. A printout of your generator account
profile screen in WREGIS.
3. Optional project background documentation. Background documentation can be submitted or published in
regulatory settings (FERC or state commission filings) or informal forums (websites, articles or factsheets).
4. Payment of advisory opinion fee of $1,250. A separate application and application fee are required for each
generating unit. However, if a facility owner has multiple WREGIS generating unit IDs for a single facility and
all the static characteristics of the facility (other than the generating capacity) are identical, it may request
that Commerce treat the combined generating units as a single application. The owner must document at the
time of application that all GU IDs are part of a single facility in a single location. If GU IDs are added later, a
separate application will be required.
To submit your facility for certification, e-mail the application and any supplemental materials listed above to
(wregis@commerce.wa.gov). Submit payment of the advisory opinion fee to:

Department of Commerce
Attn: State Energy Office
P.O. Box 42525

Olympia, WA 98504-2525

Commerce will post each application on its website. Applications are subject to a public comment period.

Washington Application for Facility Certification and Advisory Opinion v1.7 2016-09-20
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Advisory Opinion and WREGIS Certification (to be completed by Commerce)

It is the opinion of the Washington Department of Commerce that the facility identified in this application meets the
statutory legal standard for an eligible renewable resource as defined in RCW 19.285.030, based on the factors set
out below The facility will be designated in WREGIS as an eligible renewable resource under the Washington Energy
‘Independence Act:

Facility Name: | Mossyrock Hydroelectric Project WREGIS GU ID:
The fuel source for the facility is identified in RCW 19.285.030 as renewable energy:
L ]| wind [ | | Wave, ocean, or tidal power
[_]| solar energy [ ] | Gas from sewage treatment facilities
[ ]| Geothermal energy [ ] | Biodiesel fuel
11 Landfill gas L] | Biomass energy
Water (incremental efficiency hydro) L] | water (pipe or canal)

The facility commenced operation after March 31, 1999, as required by RCW 19.285.030.

The facility is located in the Pacific Northwest, or the electricity from the facility is delivered into
Washington state on a real-time basis without shaping, storage, or integration services, as required
by RCW 19.285.030.

Incremental generation will be determined each year based on actual water
Additional Provisions:flows and using the method provided in the engineering analysis provided as
part of the application.

Washington Certification Number: WA2020-001

WASHINGTON DEPARTMENT OF COMMERCE

Michael Furze, by email 2020-04-29

Director or Designee Date

Washington Application for Facility Certification and Advisory Opinion v1.7 2016-09-20
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Renewable Incremental Hydro

Mossyrock Rebuild

Mossyrock Dam

Tacoma Power/Tacoma Public Utilities

New Turbines, Transformers and Wicket Gate Sealing

Advisory Opinion Application/Documentation
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Renewable Incremental Hydro Report
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Overview/Summary

Tacoma Power, dba Light Division of Tacoma Public Utilities, is seeking Advisory Opinion approval of its
engineering calculations/modeling for the incremental hydroelectric energy gains from the rebuild of
our Unit 51 (2010) and Unit 52 (2011) turbines, generators and wicket gates sealing located at our
Mossyrock Hydroelectric Project (Mossyrock) in Lewis County, WA. We believe that the incremental
energy gains per year are eligible for Washington state’s Renewable Portfolio Standard (RPS) per RCW
19.285.030 (12) (b). Tacoma Power proposes that Units 51 and 52 will be registered in the Western
Renewable Energy Generation Information System (WREGIS) as a group and the incremental energy
savings will be annually updated and reported as part of a proposed Qualified Reporting Entity (QRE)
agreement and logged with WREGIS. The following report summarizes the engineering
calculations/modeling developed and Tacoma Power’s determination of incremental hydroelectric
savings. Table 1 below summarizes our findings using actual 2018 Generation data.

Table 1: Mossyrock Rebuild Incremental Hydro — Summary Using 2018 Generation Data

Rebuild Action Incremental Hydro
Savings (MWh)
Turbine Rebuild 24,534
Transformer 1,200
Replacement
Wicket Gate Sealing 19,099
Totals 44,833

Washington RPS Eligibility

Incremental hydroelectric energy savings are qualified under RCW 19.285.030 (12)(b), which allows
incremental electricity produced as a result of efficiency improvements completed after March 31, 1999
to qualify as an eligible renewable resource. Tacoma Power is submitting this Advisory Opinion report
to register the incremental hydroelectric efficiency gains in WREGIS accordance with WAC 194-37-130
(3) {c) (i) Method One — actual incremental generation.

Project Owner

Project Owner

Tacoma Power — dba Light Division Tacoma Public Utilities

Street Address

3628 South 35 Street, Tacoma WA 98409-3192

Mailing Address

P.O. Box 11007, Tacoma, WA 98411-0007

Project Representatives

John Walkowiak, Conservation Operations Manager
Ahlmahz Negash, Power Analyst
Tyler Braun, PE, Power Engineer llI

Phone {(253) 502-8534; (253) 502-8093; (253) 502-8658
Email jwalkowiak@cityoftacoma.org;
anegash@cityoftacoma.org:
thraun@cityoftacoma.org
Fax (253) 502-8572
Website - www.mytpu.org
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Project Location and Site Description

The Mossyrock Dam and Hydroelectric facility is part of Tacoma Power’s Cowlitz River Project located in
eastern Lewis County, WA. Mossyrock Dam was completed by Tacoma Power in 1968 at a cost of
$117.8 million and is Washington State’s tallest dam at 606 feet above bedrock (or 365 feet above the
Cowlitz Riverbed). The dam created 23.5-mile-long Riffe Lake. The dam’s double-curvature concrete
arch has three penstocks between 248 and 285 feet in length that extend down to the powerhouse. The
powerhouse contains two turbine generators (Unit 51 and Unit 52) with a combined nameplate rating of
382,000 kW.

Figure 1: Location of the Mossyrock Dam and Hydroelectric Project
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The $50 million Mossyrock Rebuild project began in March 2008, replacing and/or upgrading the
original, 40-year-old turbines, generators, exciters, plant controls, transformers and wicket gate end
seals for Units 51 (completed 2010) and Unit 52 (completed in 2011) and increasing total capacity by 70
MW with peak overall energy conversion efficiency near 95%.

Figure 2: Mossyrock Dam Photo, October 2019
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Engineering Review

Mossyrock Rebuild Turbine Calculations/Modeling

Because it is not possible to directly measure the incremental hydro generation from our Mossyrock
turbine rebuild project, Tacoma Power originally utilized a Vista LT hydro optimization model (Vista) for
RPS reporting years 2010-2014. The Vista model utilized historical inflows for an 75-year period from
1929-2003, Tacoma Power developed “Content Tables” for reservoir water elevations for the range of
turbine operations within 621-780 ft. and a set of /O curves that reflected unit characteristics before
(pre-) and after (post-) rebuild. Starting in 2016, Tacoma Power updated the historical Riffe Lake inflows
for the period 2004 through 2018 (Figure 3) in order to meet compliance requirements that the most

readily available stream flow records be used to provide annual incremental hydro savings per WAC 194-
37-130 3 (c) (i) or (ii).

Figure 3: Riffe Lake Inflows, 1929-2018
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Tacoma Power no longer utilizes the Vista model. Since the amount of efficiency improvement will vary
from year to year because of changing reservoir inflows and operating conditions, we plan to provide
actual annual generation savings utilizing Method One of WAC 194-37-130 (3) (c) (i), using the following
engineering model (Equation 1) of hydropower generation, P, as a function of turbine efficiency, ;,
generator efficiency, 4, flow through the turbine, @, and net head, h,,,, to calculate pre- and post-
rebuild turbine efficiency. To show validity of Equation 1, we used it to calculate an average percentage
incremental generation over a historic period and assumed similar operating conditions both before
{pre-) and after (post-) rebuild.

- 1000kg\ /9.81m\ h,,; Q 10~ MW Eauation 1
= 77t77g< m3 >( 52 )3.28ft <3.28ft)3 W (quatlon )

m m

Historic Calculation Period:

The historic calculation period spanned 2011 — 2018. These years represent a range of wet, dry and
average water conditions as well as a significant change in operations for the Mossyrock project.
Starting in 2016, the United States Geological Survey (USGS) revised its earthquake predictions for the
Cowlitz River Basin. To protect public safety, Tacoma Power began holding Mossyrock’s Riffe Lake
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maximum elevation approximately 30 feet below full. This lower lake elevation is likely to remain in
effect at least into the next decade. The new lower maximum lake elevation is of particular significance
given that the efficiency upgrade for Mossyrock’s Unit 51 was designed to reach maximum turbine
efficiency at lower lake elevation.

Data Requirements:

The data required for this analysis involved:

1. Post-Rebuild Generation and Elevation were acquired actual hourly measurements of
generation and lake elevation for each Mossyrock Project unit (Unit 51 and Unit 52) during the
post-rebuild historic period

2. Post-Rebuild Turbine Efficiency Tables were created using field test measurements of each unit’s
turbine efficiency after the rebuild, at various lake levels and various levels of flow through the
turbines.

3. Pre-Rebuild Turbine Efficiency Tables were created using field test measurements of each unit’s
turbine efficiency prior to the rebuild, at various lake levels and various levels of flow through
the turbines.

Analysis — Amount of Incremental Generation

Using Equation 1, field test measurements of unit efficiency were used to create lookup tables for post-
rebuild (Table 2) and pre-rebuild (Table 3) flow, generation, and elevation sets. Given any feasible set of
generation and lake level, the corresponding flows through the unit can be determined in the look-up
tables; alternatively, given a set of flow and elevation, the corresponding powers could be determined in
the post-rebuild lookup table. It is worth noting here that the efficiency upgrade changed the feasible
operating range of the turbines.(in terms of elevation and flow), as illustrated in Figures 4 and 5.

The following describes the 6-step methodology used to calculate the amount of incremental hydro
generation of the Mossyrock upgrade using the data described above:

1. Created “Post-Rebuild Turbine Efficiency Tables” (Table 2) for New Units 51 and 52 using new
efficiency curves (Figures 4 & 5) based on field testing conducted post-rebuild (tablé row =
power output in MW, table column = lake elevation in ft).

Table 2: Step 1~ Post-Rebuild Flow Lookup Table (Flow, “cfs”)

700 705 710 715 720 725 730 735 740 745 750 755 760 765 770 775 7785

0 0 0 0 0 0 0 0 0 0 0 0 0 0o 0 0 0 0
5| 1061 1056 1055 1054 1055 1057 1060 1059 1049 1029 1005 977 952 925 892 854 g7

10 | 1354 1328 1311 1296 1286 1274 1263 1250 1231 1207 1183 1164 1144 1124 1103 1084 1067
15 | 1553 1521 1488 1461 1444 1429 1411 1393 1368 1341 1320 1300 1282 1272 1263 1245 1226
20 | 1726 1689 1652 1617 1592 1572 1552 1528  1SC0 1473 1449 1432 1419 1415 1406 1386 1370
25 | 1897 1851 1815 1783 1751 1724 1700 1670 1639 1612 1589 1579 1572 1562 1545 1526 1512
30 | 2077 2020 1982 1955 1928 1900 1871 1838 1805 1779 1761 1749 1734 1712 1691 1676 1664
35 | 2270 2206 2161 2134 2117 2103 2081 2049 2018 1992 1968 1937 1908 1878 1855 1832 1817

40 | 2479 2409 2364 2336 2317 2299 2276 2250 2223 2197 2171 2143 2111 2072 2031 2001 1985
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5037
5220
5398
5576
5755
5935
6122
6316
6519
6732

' 6957

7192
7438
7696

2333
2526
2717
2898
3071
3248
3424
3596
3747
3899
4058
4232
4409
4592
4779
4970
5152
5330
5507
5684
5861
6043
6229
6423
6627
6841
7064
7208
7544

7802

2296
2480
2668
2845
3017
3195
3370
3546
3702
3859
4015
4185
4355
4534
4716
4905
5086
5264
5440
5614
5791
5969
6147
6334
6529
6732
6945
7168
7401
7647
7906

2259
2437
2618
2792
2962
3139
3312
3486
3652
3314
3973
4137
4305
4480
4657
4839
5022
5199
5373
5547
5721
5892
6067
6249
6436
6630
6833
7045
7268
7502
7748
8007

2184
2361
2529
2696
2865
3033
3208
3377
3551
3717
3877
4037
4203
4373
4544
4718
4892
5063
5232
5400
5567
5733
5901
6073
6251
6435
6623
6819
7022
7236
7459

7694
7941

2162
2341
2507
2672
2838
3005
3179

3349

3518
3681
3841
4000
4165
4335
4504
4675
4845
5014
5179
5344
5508
5673
5838
6007
6185
6365
6551
6742
6941
7148
7365

7592
7831

8083
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Overall Unit Efficiency Overall Unit Efficiency

Overall Unit Efficiency

Efficiency Curves Pre and Post Rebuild (based on actual field tests)
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Figure 4: Unit 51 Efficiency Curve Comparison
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Figure 5: Unit 52 Efficiency Curve Comparison

Unit 52 Efficiency Comparison at 275 ft
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2. Created “Pre-Rebuild Turbine Efficiency Tables” (Table 3) for old Units 51 and 52 using old
efficiency curves (Figures 4 & 5) based on field testing just prior to rebuild (table row = flow in
cfs, table column = lake elevation in ft.).

Table 3: Step 2 — Pre-Rebuild Power Lookup Table (Power, “MW”)

695 700 705 710 715 720 725 730 735 740 745 750 755 760 765 770 775 780

0
250

500

750

1000

1250 11 12 12 12 13 13 13 13 13 13 14 14 15 15 15 .16
1500 18 18 19 19 20 20 20 21 21 21 22 22 22 22 23 23
1750 23 25 25 26 27 27 28 28 28 29 29 29 30 30 30 30
2000 27 31 32 32 33 33 33 34 35 35 36 36 37 37 37 38
2250 30 33 37 39 a0 40 41 a 42 43 43 43 44 44 44 45
2500 42 43 44 45 45 46 47 48 a8 49 50 50 51 51 52 52
2750 47 48 49 50 51 52 53 54 55 56 56 57 57 58’ 59 59
3000 53 54 55 56 57 58 59 60 61 62 63 63 64 65 66 67
3250 58 59 61 62 63 64 65 66 67 68 69 70 .72 73 74
3500 63 85 66 67 69 0. 1 N 73 74 76 77 78 79 80 81
3750 69 70 72 73 74 76 77 78 80 81 82 84 85 86 87 89
4000 74 76 77 79 80 82 83 85 86 88 89 90 92 93 95 96
4250 80 81 83 85 86 88 90 91 93 94 96 97 99 101 102 104
4500 86 87 89 . 91 93 _ 95 96 98 100 101 103 105 106 108 110 111
4750 92 94 96 97 99 101 103 105 107 108 110 112 114 115 117 119
5000 98 100 102 104 106 108 110 112 114 116 117 119 121 123 125 127
5250 104 106 108 110 112 114 116 118 121 123 125 127 129 131 132 134
5500 110 22 1147 116 118 120 123 125 127 129 131 133 135 438 . 140 142
5750 15 117 119 121 123 126 128 131 133 136 138 141 143 145 147 150
6000 121 124 127 129 132 135 137 140 142 145 147 150 152 155 157
6250 132 135 138 141 143 146 148 151 153 156 158 161 163
6500 143 146 149 151 154 156 159 162 164

6750 150 153 156 159 162 164
7000 161 164
7250
7500
7750

8000

8250
8500

10
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3. Collected actual Post-Rebuild Generation and Elevation data (Table 4) for years 2011-2018.

Table 4: Step 3 — Sample Post-Rebuild Generation and Elevation Data

YEAR MONTH DAY HOUR ELEVATION POWER - U51 POWER - U52
S _(FT) (MWH) (MWH)
2011 1 1 0 737 9 0
2011 1 1 1 737 0 0
2011 1 1 2 737 0 0
2011 1 1 3 737 0 0
2011 1 1 4 737 0 28
2011 1 1 5 737 0 109
2011 1 1 6 737 0 110
2011 1 1 7 737 52 112
2011 1 1 8 737 98 101
2011 1 1 9 737 100 93
2011 1 1 10 737 100 89
2011 1 1 11 737 77 98
2011 |- 1 1 12 737 0 104
2011 1 1 13 737 0 89
2011 1 1 14 737 0 102
2011 1 1 15 737 0 101
2011 1 1 16 737 101 91
2011 1 1 17 737 111 90
2011 1 1 18 737 135 90
2011 1 1 19 737 151 90
“2011 1 1 20 737 160 90
2011 1 1 21 737 153 90
2011 1 1 22 736 117 48
2011 1 1 23 736 120 0

4. Determined hourly post-rebuild flow (Table 5) through each unit: for each set of hourly, post-
rebuild power and elevation data points, look up the corresponding flow in the “Post-Rebuild
Flow Table”. Exceptions:

i. If post-rebuild power is 0, then set flow to 0.

ii. If post-rebuild power is outside the feasible range of power in the “Post-Rebuild

Flow Table”, then set power to zero AND set flow to 0.
iii. If post-rebuild elevation is outside the feasible range of elevation in the “New
Flow Table”, then set power to 0 AND set flow to 0.
5. Determined pre-rebuild power for Units 51 and 52: With flow and elevation sets from Step 4,

find corresponding pre-rebuild power using the “Pre-Rebuild Power Table” (Table 5). Exceptions:

{. Ifflowis0, then set pre-rebuild power to 0.
ii. Ifflowisoutside the range of the flows in the “Pre-Rebuild Power Table”, then
set pre-rebuild power to 0.

11
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iii. If elevation is outside the range of the elevations in the “Pre-Rebuild Power
Table”, then set pre-rebuild power to 0.
6. For each year, calculated average annual percentage of incremental hydro as the difference in
post-rebuild power and pre-rebuild power divided by pre-rebuild power.

Table 5: Steps 4-6 — Post-Rebuild and Pre-Rebuild Power, Elevation, and Flow Delta Calculations for Sample 24-Hour Period

Step 4: Given Power and Step 5: Given Flow, look up Power  Step 6: Calculate Difference
Elevation, look up Flow
Flow-U51 Flow-U52 Power-US51 Power-US2 Delta-U51 Delta-U52
1145 0 13.1 0 4.1 0
0 0 0.0 0 0.0 0
0 0 0.0 0 0.0 0
0 0 0.0 0 0.0 0
0 1595 0.0 24,9405 0.0 3.0595
0 4529.5 0.0 103.0615 0.0 5.9385
0 4720.5 0.0 103.0615 0.0 6.9385
2762.5 4720.5 57.4 103.0615 -5.4 8.9385
4341 4342 95.4 96.2925 2.6 4.7075
4536.5 3952 102.3 82.9045 -2.3 10.0955
4536.5 3749.5 102.3 76.6205 -23 12,3795
3626.5 4152 75.9 89.4775 1.1 8.5225
0 4342 0.0 96.2925 0.0 7.7075
0 3749.5 0.0 76.6205 0.0 12.3795
0 4342 0.0 96.2925 0.0 5.7075
0 4342 0.0 96.2925 0.0’ 4.7075
4536.5 © 3952 102.3 82.9045 -1.3 8.0955
4930.5 3952 109.2 82.9045 1.8 7.0955
5867 3952 135.3 82.9045 -0.3 7.0955
6468 3952 147.2 82.5045 3.8 7.0955
6920.5 3952 157.0 82,9045 3.0 7.0955
6468 3952 147.2 82.9045 5.8 7.0955
5123 2318.5 116.1 45,355 09 . 2.645
5310.5 0 122.6 0 -2.6 "0

Table 6 and Figure 6 below summarize the average annual energy gains for the Mossyrock Turbine
Rebuild for water years 2011-2018.

Beginning on January 1, 2020, Tacoma Power plans to calculate actual annual incremental energy gain

(MWh) for the Mossyrock Turbine Rebuild for Washington RPS Method One compliance using Equation

1 and the associated tables and figures described for future RPS compliance periods.

12
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Incremental "Deltal” Generation {aMW)
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Tabie &: Calculated Average Annual Percentoge/Suvings of Incremental Hydro for
Mossyrock Turbing Rebuild Units 51 & 52 Combined, 2011-2018

Incremental  Incremental  Incremental
Generation Generation Generation
(%) (aMw) (MWH)
2011 2.14% 3.24 28,389
2012 2.29% 3.70 32,391
2013 1.83% 2.25 19,690
2014 2.48% 3.65 31,973
2015 2.50% 2.88 25,239
2016 2.97% 4.08 35,703
2017 2.79% 4.03 35,305
2018 2.70% 2.80 24,534
AVERAGE: 2.46% 3.33 29,153

Figure 6: Resulis — Annual Incremental Hydro vs. Annual Generation
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Engineering Review:

Mossyrock Rebuild Transformers Calculations/Modeling

During the Mossyrock Turbine Rebuild for Unit 51 (2010) and Unit 52 (2011), Tacoma Power replaced
each of the two original (1967-68), Allis-Chalmers generator step-up (GSU) transformers with a bank of
three one-phase transformers rated at 225 MVA in total.

We calculated the incremental hydro generation due to the transformer replacement based on the
annual difference in losses of the new transformer banks and old transformer banks. This calculation
required transformer performance testing of no-load and load losses (Table 7) as well as actual Unit 51
and Unit 52 generation data from 2011-2018. For each transformer bank (and for each year of
generation data), we performed the following calculation:

1.

Determined the “Loss Difference Vector”, the difference between old and new transformer
losses as a function of discrete transformer loading levels using measured no-load loss and loss
at rated MVA (see Equation 2 and Table 7).

Table 7: Meosured "No-Load | " nnd "Losses ated MVA" par Transfoane:

r Each of the Two Generating Units)

|"-'rf!:¢'~.' -rr'(‘-,’-').‘;‘,-"

Rated Power No Load Loss Losses @ Rated MVA
(MVA) (kW) (kW)
5 Old Transformer 54.7 45.4 216.3
[]
= New Transformer 75.0 47.5 206.7
& Old Transformer 54.7 46.0 213.2
]
2O  New Transformer 75.0 47.3 205.5
L Diff Vect L +L ( pva )2 (E tion 2)
o0ss Dif ference Vector, = Loss 0SS, _ uation
MVA No Load rated MVA rated MVA q
Figure 7: Unit 51 Loss Difference Vector
wees New Bank Loss (kW) Old Bank Loss (kw) Difference (kw)
350.0
S 00.0
= 250.0
1%
3
§ 200.0 . ®
= 150.0 P o
] N = ‘:_’-J_‘_‘;"d
£ 1000 Y o0t
“9 A --.,-:.-,a--";‘"ﬂd-'c*":‘-'e_;;b.‘ﬁ .
2 50.0 — S~
<
= 00
C’JCC3('7I\Ol\l\ﬁ‘lOl\ﬁ10f\0'5DF‘\F":OI\ﬁ')OP\fﬁ-OF\ﬁ‘)C M SN O
S0 22000 M RO AN QN e A A0 m G R YR
o.—e.r)o';—iml\morsrrmx\cuom:rml\mcrng.r‘_l\monxrfmr\c.orx
S o e B A T A B o O I R = ' B W o o T o' B w0 B S~ S > SN S S G VR T I W w0 W

Transformer Loading Per Phase (MW)

14



Application 2020-001
Revised Final _01302020

2. Determine the “Annual Operation Vector”, the annual histogram of actual hourly generation
data to determine the number of hours of operation in the aforementioned discrete
transformer loading levels.

Figure 8: Unit 51 Operation Summary (2018)
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Figure 8 Generotion Gperation Summary for Unit 51 (for vear 203
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3. Determine the annual incremental generation, the dot product! of “Annual Operation Vector”
and “Loss Difference Vector” multiplied by three to get the annual incremental hydro RECs for
the three transformer phases.

Figure 9: Unit 51 Annual Operation Vector (2018)
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! The dot product is the sum of the products of two vectors (“sum product” formula in MS Excel).
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Tables 8 through 11 below summarize the data used for calculating incremental hydro generation for
Units 51 & 52. Figures 7 through 9 above illustrate this calculation for Unit 51 and for the year 2018.

Table 8: Operations Summary for Unit 51, 2011-2018

‘Unit 81 History

Goneration | 3018/~ " 3617 2018 "7 9613,
] iHis iHrs
: i 4166

05
0-10
(1020

701108
106110

s

T126430 1 T TH
131136

Jat-14s 1
T146-150

71475
.176:180
1814185
186-200 ¢
200210 L
210-220

8789, 879,
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Table 9: Unit 51 Transformer Improvement

Value Calculatlon

Old Transformer Tests (per phase): U51

_[New Transformer Tests (per " phase):

Us1

T INewBank [T " s4.70|Rated Power(MVA _ "75.00|Rated Power (MVA]
|OdBank . 45.40Noload Loss (kW) ceev o). 47.00iNo Load Loss (kW)
" 216.26|Load Losses @ Rated MVA (kW) 206.60|Load Losses @ Rated MVA’ W)

" |Each Phase

!
iEach (10f3)

Jmr Load

New Bank Loss

" |Ea

|Oid Bank Loss

New Bank Loss

{Old Bank Loss |O

a9 A7

008 . 40
_1.58 A
500, ... A8

8.33, 49.6
e 520
15.00} 553
17.67 585

28 4: 85, 303

35,9 107.85

32,2 96.580]

e 399,

48.4 14517

wer

529, 156.8

AR

Sa0das

135440 1 T
140-145 78.6_23582
145-150 135. ...843 283010
160-155 B 903 270.78;
(185160 | 157 148.
_160-165 "1 . 102.7 308.11;

, 185170 _odes 2

. 1684 1159 347.8:
7175180 . 1756 2984 122,8 368,54
-180-185 182.9) 3129, " 130,0° 386.87

N .62 6 187 83 P — e,
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Table 10: Operations Summary for Unit 52, 2011-2018

Unit2 History " T T T T

"Generation|
M

1450
(151155

i81-185_

1186-200

6759 8783,
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fuble 11: Unit 52 Tiunsformer mprovement

Mossyrock Xfmr BankLosses Old Trarsformer Tesls (per phase): U52 New Transformer Tests (per phase): U52
Value Caleulation
54.70 Rated Power (MVA) 75.00 Rated Power (MVA)
46.00 No Load Loss (kWh) 47 30 No Load Loss (kWh)
213.00 Load Lgsses @ Rated MVA (kWh) 205.50 Load Losses @ Rated MVA (kWh)
Each Each {10f3) Each(1of3)

Generation Load Xfmr Load New Bank Loss O!d Bank Loss Three
Mw Avg New Bank Loss Old Bank Loss Difference Xfmrs
0-5 0.25 0.08 47.3 46.0 -1.3 -3.899
5-10 1.58 474 46.2 -1.2 3639
10-20 5.00 48.2 47.8 0.4 -1.301
20-30 8.33 49.8 50.9 1.1 3.3197
3040 11.67 52.3 557 3.4 10.251
40-50 15.00 §5.5 62.0 6.5 19.492
51.55 17.67 58.7 68.2 9.5 28.548
55-60 19.47 60.7 72.2 11.4 34.292
60-65 20.83 63.2 76.9 13.7 41.223
65-70 22.50 65.8 82.0 16.2 48.731
70-75 24.17 88.6 876 18.9 56.817
75-80 25.83 7.7 93.5 21.8 65.481
80-85 27.50 748 99.8 24.9 74.722
85.90 2917 78.4 106.6 28.2 84.541
90-95 30.83 82.0 113.7 31.6 94.937
95-100 32.50 85.9 121.2 35.3 105.91
100-105 34.17 89.9 1291 39.2 117.46
105-110 3583 94,2 1374 43.2 129.59
110-115 37.50 98.7 146.1 47.4 1423
115-120 39.17 103.3 155.2 51.9 155.58
120-125 40.83 108.2 164.7 56.5 169.44
125-130 42.50 113.3 174.6 61.3 183.88
130135 4417 118.6 184.9 6.3 198.9
135-140 45.83 124.0 195.5 71.5 214.49
140-145 47.50 1297 206.6 76.9 230.67
145-150 49.17 135.6 218.1 82.5 247.42
150-155 50.83 1917 230.0 88.2 264.74
155-160 52,50 148.0 242.2 94.2 282.85
160-165 54.17 154.5 254.9 100.4 301.13
165170 55.83 161.2 267.9 106.7 32019
170175 57.50 168.1 281.4 113.3 330.83
175-180 59.17 175.2 205.2 120.0 360.04
180-185 60.83 182.5 300.4 126.9 38C.84
185-200 62.5 190.0 32449 134.1 402.21

FIGORE 1 dnne s deceaarzater Bvdac RECS (s W) dus to Tiunsforin a1 Pephise nas,

1
‘|
s B ] . N |
I[:: 'E el I_:. '! 'L|I =: j :

Figure 10 shows the annual incremental hydro results for years 2011-2018 for both Units 51 and 52.
Beginning January 1, 2020, Tacoma Power plans to calculate actual annual incremental energy gain
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(MWh) for the Mossyrock Transformer Replacement for Units 51 & 52 for Washington RPS Method One
compliance using Equation 2 and the associated tables and figures described for future RPS compliance
periods.

Engineering Review:

Mossyrock Rebuild Wicket Gate Calculations/Modeling

Mossyrock’s Unit 51 and Unit 52 hydraulic turbines each have 20 identical wicket gates {or guide vanes)
which control the flow of water through the turbines. The mechanism for the wicket gates forces them
to move in unison, with matched angles and equal open areas. When opened, the area between the
wicket gates forms a series of small openings around the turbine (see Figure 11). When closed, these
gates form a relatively tight seal to minimize the leakage flow through the turbine so that the unit can
be stopped; however, some leakage continues to squeeze past the wicket gates where they seal with
each other (inter-gate leakage) and where they seal with the facing plates on the headcover and bottom
ring {gate-end leakage).

Because Mossyrock’s hydraulic turbines do not have upstream isolation valves, their wicket gates cannot
be isolated after unit shutdown. Over the course of the year, the aforementioned leakage amounts to a
significant amount of lost water (as high as 109 cfs before the rebuild, depending on lake elevation) and,
thus, opportunity cost of lost generation.

Figure 11: Photo of Wicket Gate Seal Replacement

During the turbine rebuilds in 2010 and 2011, the facing plates on the headcover and bottom ring were
modified to accept bronze gate-end seals. These end seals minimized the gaps between the wicket gates
and facing plates, thus reducing the gate-end leakage (to 5-13 cfs, depending on lake elevation) and
storing additional water to be used for generation throughout the year (see Figures 11 and 12).
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Figure 12: Lower Gate-End Seal with Wicket Gate in Open Position

Reduced wicket gate leakage (for Units 51 and 52) was calculated for "pre-" (before-) and "post-" {after-)
upgrade leakage rates. The amount of saved water that can subsequently be used for generation is
highly variable and depends on the amount of time the wicket gates are closed (i.e., the generator is
turned off) and the elevation of Riffe Lake (see Tables 12 and 13). Steps to determine the wicket gate
incremental savings are as follows:

1.

Determine Riffe Lake level (“Lake”) and non-operating hours (“Hrs Not Operating”) for Unit 51 &
52 from actual generation data. .

Calculate the “Leak Rate” (cfs) at each lake level for the pre- and post-overhaul conditions using
Equation 3, where Q, is the leak rate (cfs), zi is the lake level {ft), h.f is the reference net head
(ft) for the reference leak rate, and Qris the reference leak rate {cfs) for the pre- or post-
upgrade conditions.

Zigke — 425 ft
href

Q2 = * (Qref) (Equation 3)

Reference leak rates (Qer values) of 109 cfs at 345 ft head were used for the pre-overhaul
condition and 13.15 cfs at 345 ft net head for the post-overhaul condition. The 13.15 cfs value
was based on the average of 3 tests completed on one unit in the 2009-2010 timeframe (see
Table 12).
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Table 12: Mossyrock Leakage — Post-Rebuild Tests, 2009-2010

_ 20-May-09 | 10-Feb-10 | 10-Jun-10

z_tail 425 425 425

z_lake 765.7 719.75 77045 |
|_h_test 340.7 294,75 345.45
Q_meas 12.91 10.90 14.68

Adj to 351 351 351

Ratio 1.02 1.09 1.01 AVG
Qad] 13.1 11.9 14.8 13.27
Adj to 345 345 345

Ratio 1.01 - 1.08 1.00 AVG
Qadj 12.99 11.80 14.67 13.15

3. Calculate the estimated power loss (“Estimated PWR”) (MW) associated with leakage in the pre-

P =

and post-upgrade conditions using Equation 4, where Q2 is the leak rate (cfs), Zak is the lake
level (ft), and nreis the peak turbine-generator efficiency (94.58 %).

MW _
2 W *ft‘*] nre (Equation 4)

kg *m2

QZ (Zlake — 430 ft) 0.0846 « 1073

4. Calculate the “Estimated Energy” (MWh) associated with leakage in the pre- and post-upgrade

5.

conditions by multiplying the power (“Estimated PWR”) (MW) by the “Hrs. Not Operating” and
summing all for each unit.

Subtract the post-upgrade “Estimated Energy” totals from the pre-upgrade “Estimated Energy”

totals for each unit to find the annual energy savings associated with the wicket-gate
refurbishment.
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Table 13: 2018 Incremental Hydro Generation due to Wicket Gate Seal Replacement

Coniesit T
Hrsnot | leakrate | Estimate Fstim Energy
Operating | CFS_ [PWR(MW); MW-Hr

___ Unlt52Post Renovation

_QQ“_B ) [ Reference Points i ]
| Unit teakage | NetHead Timellne _ 22he
cfs ft =.. i N ;
us1 109 345 Pre-Overhaul b ] - - ; -
us2 109 345 Pre-Overhaul = ) I il te 1.
_ Us1 1315 345 Post-Overhaul | g R | i e | R R )
us2 1815 a5 Post-Overhaul ! ,,,,,_l AN et
. ] ! |
| - =

o Leakyate
CFs

1
|
i

&
i)
P
-3

5!‘2[31‘?1'"55_.

3,872 |MAh ;
9,227 |MwWh

_{Total Leakage Savings 49,099 MwWh

This increase in generation will be recalculated each compliance year. Mossyrock’s lake levels and hourly
generation data are provided annually by Tacoma Power’s Production Engineering group. Beginning
January 1, 2020, Tacoma Power plans to calculate actual annual incremental energy gain {(MWh) for the
Mossyrock Wicket Gate Sealing Replacement using Equations 3 and 4 and associated tables and figures
for Units 51 and 52 for future RPS Method One compliance.,

Summary

Based on updated calculations/modeling Tacoma Power proposes to report Incremental Hydro savings
for the rebuild of Units 51 and 52 at our Mossyrock project, including the turbine-generators,
transformers, and wicket gate sealing systems completed in 2011, in accordance with WAC 194-37-130
(3) (¢} (i) Method One — actual incremental generation.

We are planning to amend our 2019 Renewable Compliance report originally submitted on May 31,
20189, to reflect revised calculations and modelling for the Mossyrock rebuild once actual 2019
Mossyrock generation data is available for the calculations (see Table 14). The 2019 Amendment will
also re-calculate the appropriate Apprenticeship credit per WAC 194-37-136 (1) for the rebuild project.

Pending approval of this Advisory Opinion, we are targeting RPS 2019 Amendment by May 1, 2020 and
2020 RPS reporting by June 1, 2020.
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Table 14: Estimated 2019 Mossyrock Rebuild Amendment based on 2018 Generation Data

Rebuild 2019 Est 2019
Action Reported | Amended
Generation | Generation
(MWh) (MWh)
Improved 86,255 24,534
Turbine
Efficiency
Improved 270 1,200
Transformer
Efficiency
Wicket Gate 12,500 19,099
Sealing
Totals 99,025 44,833

Additional Vintage 2018/2019 eligible RECs currently owned by Tacoma Power will be reported/retired
to cover the estimated 2019 RPS difference of 54,192 MWh for 2019 RPS compliance.
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RE:  Decision Memo — Advisory Opinions 2020-001 (Mossyrock Dam)

Recommendation

Issue advisory opinions concluding that the incremental generation due to efficiency
improvements at the Mossyrock hydroelectric project owned by Tacoma Power, as calculated
using the method submitted with the utility’s application, qualifies as an eligible renewable
resource for purposes of the Energy Independence Act, Chapter 19.285 RCW.

Background

The Energy Independence Act (“EIA,” also known as 1-937) requires that qualifying electric
utilities use renewable resources to meet a specified portion of customers’ energy requirements
and establishes eligibility standards for renewable resources used to meet this requirement.

The EIA defines hydropower as a renewable resource, but it limits the eligibility of this resource
to the incremental electricity produced as a result of efficiency improvements completed after
March 31, 1999. The hydroelectric projects must be located in the Pacific Northwest, and the
additional generation must not result in new water diversions or impoundments.! Eligibility is
also limited by ownership: The project must either be owned by a qualifying utility or owned by
the federal government and marketed by the Bonneville Power Administration.

RCW 19.285.045 allows utilities and project owners to obtain an advisory opinion from
Commerce regarding the eligibility of resources to meet a target under RCW 19.285.040. In this
case, the advisory opinion from Commerce provides a basis to identify in the Western
Renewable Energy Generation Information System the portion of each project’s output that is
eligible under the Washington renewable portfolio standard.

Procedural History

1 RCW 19.285.030(12)(b).
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Tacoma Power, a qualifying utility under the EIA, submitted an advisory opinion application for
the Mossyrock project on Jan. 30, 2020, and completed payment of the advisory opinion fee on
Feb. 20, 2020. The application included engineering analysis, stamped by a registered
professional engineer, documenting data and methodology supporting Tacoma’s request.

Commerce posted the application on its website and provided an opportunity for public
comment, as required by RCW 19.285.045. It received no comments. Tacoma Power provided
supplement information at the request of Commerce on April 7, 2020.

Analysis — Eligibility of the Incremental Generation

The engineering analysis describes the improvements made that resulted in increased generation.
Tacoma Power completed comprehensive upgrades of the two units in the Mossyrock project in
2010 and 2011. The upgrades included generators and turbines, transformers, and wicket gates.
As discussed below, the efficiency improvements meet each of the elements of the eligibility
requirements in RCW 19.285.030(12)(b):

e The incremental generation must result from efficiency improvements. The turbine and
generator replacements, transformer replacements, and wicket gate end seal replacements
result in greater hydroelectric output for any given quantity of water passing directly
through the turbines.

o The efficiency improvements must be completed after March 31, 1999. Tacoma Power’s
application and engineering analysis confirm that the utility completed the upgrades after
the statutory date.

o A qualifying utility must own the hydroelectric generation project. Tacoma Power is a
qualifying utility and owns the Mossyrock project.

e The hydroelectric generation projects must be located in the Pacific Northwest. The
Mossyrock project is located on the Cowlitz River in Lewis County, Washington.

o The additional generation must not result in new water diversions or impoundments.
Tacoma Power has made no changes to the amount of water available to or impounded
by the project, so the additional generation did not result in new water diversions or
impoundments.

Analysis — Amount of Incremental Generation

Tacoma Power has described in its engineering analysis the approach used to determine the
amount of electricity generated with and without the efficiency upgrades. The analysis concludes
that over the period from 2011 to 2018, the upgrades allowed the project to generate and average
0f 49,668 MWh per year of additional generation. The additional generation is 2.46% of total
generation on average.

Tacoma Power will calculate incremental generation each year based on actual stream flows and
using the models described in its engineering analysis. The actual generation amounts and
percentages will vary from the averages described here.
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Conclusion

Incremental generation from the Mossyrock project is an eligible renewable resource under the
Energy Independence Act, as long as the actual amount of incremental generation is determined
cach year using the method submitted with the utility’s application.



