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MEMORANDUM
TO: Council Members
FROM: John Ollis, Manager of Planning and Analysis

SUBJECT: Update on Redeveloped GENESYS

BACKGROUND:

Presenter: John Ollis

Summary:  Since the 7" Power Plan, the capabilities of GENESYS, the Council’'s
adequacy assessment and hydro operations model have been enhanced
to better prepare it to provide analytics for the 2021 Power Plan. Staff will
summarize some of the functionality of the enhanced model, illustrate
some of the its new capabilities, update the committee on the state of the
stakeholder process and feedback about the redeveloped model.

Relevance: In development of the 2021 Power Plan, Council staff will use the
redeveloped GENESYS model as an analytical tool for understanding the
impacts of changes in the hydroelectric system’s operation on the regional
power system and to assess resource adequacy.

The Council contracted with PSR to redevelop the GENESYS model in
order to bring the software code up to current standards and to implement
enhancements to the model, including improving the simulation of hourly
hydro capability, incorporating reserves into an optimized dispatch to
reflect the interaction between assignment of reserves and other system
capacity obligations; improving market representation to reflect the trade-
off between decisions made for economics and adequacy; and, including
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fuel accounting and forecast error to represent limitations on operators in
dispatching the system.

Workplan:  A.6.1 Complete testing of the Redeveloped GENESYS, A.6.4 Finalize
models for use in the plan after testing.

Background: The GENESYS model is used to assess adequacy, to evaluate the
effective load carrying capability of variable generation, and to provide
estimates of the power system impacts of various potential scenarios.
GENESYS is also used to assess the impacts and costs of non-power
related constraints on the regional power system, such as timing and flow
restrictions at the dams.

More Info:  Summary information and updates are available at
https://www.nwcouncil.org/energy/energy-advisory-committees/system-
analysis-advisory-committee/genesys-%E2%80%93-generation-
evaluation-system-model
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High Level
Visualization

Transmission system and market dynamics under
different load and hydro conditions

Analytical Tools

* Power View Primer
» Each region load/resource area represented by a load serving
entity (LSE) name or place. Let’s define it as a zone.
 Each zone will have a triangle whose size represents its
demand respective to the size of the demand from other
Zones.
 Each zone will have a circle whose size represents its
zonal price respective the size of the zonal prices of the
other zones.
» Each transmission path represented by a line between zones.
« Each path has arrows pointing in the direction of net
power flow.
» The arrows size is respective to how much is flowing in
that direction.
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Low Water, High Load - Winter

Water:

Critical year
Regional Load:

High (week before a
deficit in BC and
multiple northwest
nodes)

Expectation:

Power to be flowing
from out of and east
side of region going
to west side of
region and BC high

demand NORTHWEST

POWER PLAN
- Summer
Water:

Average in summer
Regional Load:
Average summer
loads

Expectation:
Power flowing to the
hotter portions of
the east side of
region and to the
high demand areas
in Southwest and

Mountain West;;gz;;;mg
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High Water, Average Load - Spring

* Water:
High in spring

» Regional Load:
Average spring
Expectation:
Power flowing out
of the NW to
everywhere else
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River Operations

Detailed Plant by Plant Operation
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High Hydro
Conditions
1996-1997)

Low Hydro
Conditions
(2000-2001)

Hourly Reservoir Elevations at
Grand Coulee
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AVERAGE MW

Average Weekly Generation From Lower Snake River Dams
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/ 1997 Hydro Generation
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— 1997 Up Balancing

h
Reserve { J
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_ ' 2001 Hydro Generation 2001 Up Reserve '
Generation and Up Reserve Provision
on John Day and The Dalles in Spring NGRHWEST
B POWER PLAN
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1997 Hydro

Condition Spilled
Flow from Waneta,
Brilliant and Arrow

1997 Hydro

Condition Turbined
Flow from Waneta,
Brilliant and Arrow

2001 Hydro
Condition Spilled
Flow from

Waneta, Brilliant
and Arrow

2001 Hydro
Condition Turbined
Flow from Waneta,
Brilliant and Arrow
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Upstream Outflows into Coulee in Early Summer R WEST
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Detailed Thermal
Plant Operation

Commitment, generation and reserve provision
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Planned Generation - Bad Hydro

"I

Planned Generation - Good Hydro

VT 1
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Eastside CCCT Plant Cycling
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Planned

Generation
Operating Below
Baseload i

Balancing Down
Reserves

Balancing Up
Reserves

Eastside CCCT Summer Operations - Good Hydro

NORTHWEST
POWER PLAN

15
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Eastside CCCT Summer
Operations - Good Hydro /)

Condition

Planned £3
Generation sl
Balancing Up
Reserves
Balancing Down
Reserves

Planned

Generation

Balancing Up

Reservgs Eastside CCCT Summer

Balancing Down Operations - Bad Hydro s

Reserves Condition 3

Thermal Plant Utilization Differs By Hydro Condition THE 2024
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Market Fundamentals

Prices, import/export dynamics and forecast error
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LA Prices
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Mid-C Prices
LA Prices
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Net Exports to California Net Exports to

Canada

Net Exports to
California

Net Exports to
Canada

Mt 21

Mo 20 Dot 10

Net Week Ahead Regional Import/Exports to Canada and California.
- Negative values indicate net imports from that area. THE 2021

NORTHWEST
. POWER PLAN
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Net Day Ahead

Net Day Ahead Exports to Cana Exports to California

» Canada imports
from NW and
California during
many hours

T il o ! - throughout the

year

Net Hour Ahead » Provides hourly

Exports to California ; flexibility to NW

. - and California
during the
summer.

Net Hour Ahead
Exports to Canada

sl

Net Day Ahead and Hour Ahead Regional Import/Exports change very

H H THE 2021
little, most of the market settled by day ahead timeframe NORTHWEST
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Net Day Ahead
Exports to California
" Net Day Ahead Exports to Canada l
Net Hour Ahead
""" Exports to
California
Net Hour Ahead Exports
to Canada
Net Day Ahead and Hour Ahead Regional Import/Exports in an average
THE 2021
Summer day (only small changes between DA and HA schedules) NORTHWEST
) POWER PLAN
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Day Ahead Renewable
S ‘ Generation Forecast higher than
S Hour Ahead Renewable
N Generation Forecast after 6 am

T —

mostly the same

Hour Ahead Hydro Generation
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, Thermal Generation plans

Hour Ahead

plan increases from ‘ — Exports back
drop [..--_-..\ / off from Day
during morning and mid-day /™ . Ahead Export
| plan later in
y | the day
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/ ' Hour Ahead Exports NS/
==y increase from Day Ahead ~ ~—/
o Export plan early in the day
. THE 2021
Effects of Forecast Error: Hydro, Thermal and Net Import/Exports  \opTHwEST
2 Note that exports are negative for this POWER PLAN

slide only for directional comparison
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Cloud computing makes solving problems of this complexity
and size possible within plan project timelines.
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High-level visualization of
transmission system and
market dynamics

Detailed plant-by-plant river
) . operations
Detailed unit
commitment and co-
optimization between
energy and reserves

)

Models many different demand
renewable generation and
condition scenarios simultaneously vi

cloud comp

\ Regional import/exports
based on WECC market

jollis@nwcouncil.
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