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Short-term Wind Uncertainty and Variability
Final Points



JM% "'1@" a\Hydro System

V,jrujrﬂ,@m SISeNIver Drainage Basin

> Re
S % 97% Hydro -
similar to

g 7, ’ ¥W Hydro-Quebec

\@ P77 Water Supply
W % comes from:

four Provinces
three US States




Vianitoba Hydro's
Generating Stations

Laurie River 10 MW
2 plants

Lower Nelson River 3580 MW

.3 plants
- Upper Nelson River 310 MW
h ‘2 plants r

‘Saskatchewan River 470 MW
1 plant

i — -
Winnipeg River 570 MW
6 plants

J Total Hydro: 4930 MW
% Total Thermal: 500 MW
. % Selkirk Thermal 135 MW Total : 5430 MW
b ,—»ff/\" 1 plant
< Brandon Thermal 365 MW

2 plants



MEG lrmg Ilons — Market Access




WhyasIVanitoba Hydro studying
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MaiiBENEOES DL requ]rr IeW generation for
clorrizsele [o) rJFJ intiltaround 2020 but wind
POWEIRGCEIINIETE ’,<r)rj'im

of

X Alternativersource of pewer during drought
PEriods Whel ensive thermal is needed.

Can be put into service in 1 to 2 years.



ntegratingVWindland Hydro

apable of storing wind energy and

'ihifting it'to more valuable periods.

-

0 Integré%ng wind with hydro operations can create a
product with Righrvalue on export market.

« Need to know value of wind power to Manitoba Hydro’s
system in order to determine purchase price from
independent wind developers.



Jljrn‘lagml]mg Windand Hydro

Tj’ & valla of \/\/jr alyge HOW@ t by the cost of operating on
tHENNEIEIIFGIRUIE MAKKET |

ENLIALGREELWINGE PeWEr: to) the market is dependent
oplflowieosiclitiorss J. .

o) [Low oWy 4 |
Peduced Tmport (0r-gd QUUiRdeEly,

. Increased %ort opportunities to the limit of
installed' generation or tie-line

e High Flow
. Virtually no value



VVItTd EEOWETdniegration Issues

VIRENPEIWERIS intermittent
sNVineNsiinheErEntlyAVariable, it can neither be
dISEICHED GIRSEIIedUIed accurately

e RegL ]* s'najp" g and firming capacity in the
long-term (1 o%/days/seasons)



VIGdElingtEramework

e Horizons

ation Service Costs

Impacts on Longer Term

Operations
.G uced S.T. operating e.g. Increased spill when
exibility to accommodate system can’t absorb
wind uncertainty € energy
Electrotek #del with VISTA ST/ MOST Model with SPLASH
Time Next Next Next Next Next

Horizon Hour Day Week Month Year



SeriA efnieperational Impacts

SUIEebaINyaie operations due to short-
WEITINVaEbIIWAanaruncertainty of wind
JENEALION |
InEHEBSEEFCapacity’ reserves are a lost
OPPOILURIG,COSt

-

Acreased reserves for wind

Regu |0|Fserve for uncorrelated minute to
minute variations in net load (on AGC control)

Load following reserve for sub-hourly ramp in net
load and next hour forecast error (idle capacity
reservation)

= \




STiori=l erm lviodel

MBEEINIRANISIng a short term model to
rJr) hereliiects,of the day-to- ay and week-to-
R WinaNaraDy lItyAand URcertainty on reservoir
|

UPEId lions.

Jregm rJon oF wind' energy into a hydro

il

- Reservoirs can redistribute wind energy to peak hours
and/or offiset ¢ —iak Imports or both.

Complications arise when you look at multiple
reservoirs with hydraulic considerations



I nEYVianiiepaiblydro System

SYStEpRElaled (IManitoba Hydro)
Slncontrolleditakes and channels

Variability in wind energy: delivery



jiiEvaGalysisiiool - “Vista”

SUILENCINIOEIENS GEVEIOPEEMINGEr the Acres umbrella within
S\Visles s Glogell

ANNOPEIEUOSHIIBUE] USE| DY fJJJr)rJP(“l to schedule generation
RN mERnERtatnaXImIZEs, revenue.

SYNBItoWEEk) =L (Week to year) — Auto (Planning)

MeelahwWeridric)s ’.
81 Physicelyayaictil / fr ammu characterlstlcs and constraints
s VIErKENPHCE rore,a L

e Firm Contracts

ﬂgh (Unit Operations)
e Transaction opportunities
o AutoVista

e Performs analysis over 1 year

o Within- plant dis



WingaEncertainty & Variability

_AGCUAENBIRUIE TISE 24315
® rlic)r) varizioilisy frosmale) il ieNsleifg

Average Wind B Actual Wind

- MW

Wind Time Series

Feh-11 Feh-13 h-15 h-17 Feb-19
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N EEINERESSUMENIERNECT loreknewledge of wind much
IRERVENAONEIRIIYArelegy — does not capture the
HRCEREAIL

I
Cotllel cisstinmle Ela) a*@?av nergy. for the week,
derivedsiromrthe wind time series — does not
CaptliERVIRG Varaniiity

/ dept perfect fiereknowledge for the first 24 hours
and'averageifor the remainder of the week.

»

AUTO Vista has been enhanced to re-optimize
periodically (e.g. daily); each time with a new wind
forecast for the current day

5



VVindipdating

update

54 hr

update

Week 1 Week 2
Mon Tues Wed Thurs  Fri Sat Sun Mon Tues Wed Thurs  Fri Sat Sun
I Optimization Period I
S ' 2 ' =
update
§r| Re-Optimization Period E—
update
W Re-Optimization Period S
update
4 Re-Optimization Period
24°hr
update
| Re-Optimization Period  |=====m=ememocooooo oo
2’ o | ptimizati eriod H
update
S | Re-Optimization Period  |========mmomooooo
4 hr

Re-Optimization Period

Optimization Period
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System Transactions

Ref Time: Monday, April 05, 2010 01:00:00
UserlD: DHurdowar-Castro

| Wind Time Series

Jun-20 ' Jun-22 ' Jun-24 ' Jun-26




Tie Line
Central To USA
From Fri Jan 01 2010 01:00 to Sun Jan 01 2012 01:00

Ref Time: Monday, April 05, 2010 01:00:00
UserlD: DHurdowar-Castro

Wind — Equivalent Energy

} A

Tie Line Activity

Dec-27 ' Dec-29 ' Dec-31 ' Jan-02
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o EStImate the GENERATION
incremental cost
of reserves




Plant Reserve low Hydrology
AGC Ref Time: Monday, April 05, 2010 01:00:00
From Fri Jan 01 2010 01:00 to Sun Jan 01 2012 01:00 UserlD: DHurdowar-Castro

= Swing Plant

MW
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VIGUeNIngShort Term Wind
Ufrn@@fumw arlablllty

-

CASE 1
=ViontRIyAaVEIEUEe

ene J/
No added reserves

alent Gen. VIV

Equiv

»

CASE 2
- Perfect foreknow edge

on operating day

- Assume monthly

average

for subsequent days

- Advance daily

- Added reserves

Wind Gen MW

MON TUE WED THR FRI SAT SUN

OPERATING
DAY i
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Median Wind Time Series

Median Hydrology Ref Time: Monday, April 05, 2010 01:00:00
From Fri Jan 01 2010 01:00 to Sun Jan 01 2012 01:00 UserlD: DHurdowar-Castro
— Wind MW — Average Wind MW
s Y _—l a—
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Transactions

wind Ref Time: Monday, April 05, 2010 01:00:00
From Fri Jan 01 2010 01:00 to Sun Jan 01 2012 01:00 UserlD: DHurdowar-Castro
Average Energy MW | Wind MW

I\Qay-IS

Equivalent Energy = Wind Run

MW

May-19




=inal iPoints

® Usiric MOSIF (SIF /gi)) e

ABIENeNEeermine thelinecremental cost of reserves
asseGlateéd Witn arwind supply source

VIEWREICIiaEE Jg'.rJ\/drr ﬁ erations to

2 CCOMINGEaLE WING

””””” fferent levels of wind capacity
\ ssess the impacts to the transmission system
Determine; a point of saturation, at what point will
the system be saturated and spill is just directly
traded off with wind energy.




	The Analysis Tool - “Vista”

