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Hydrological risk of a Hydro Power
Generator (HPQG)

HPG's physical commodity position is short fuel (e.qg.
water, gas, etc.) and long power

B Scenario drought:

- HPG needs to substitute hydro power generation
with thermal generation (if any) or buy power on
spot market to fulfill its commitment under power

off-take contracts sold to the market
Increased costs for power generation and/or

power purchases on the spot market
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Conceptual solution

Index product including:

- weather index as a proxy for hydro power production
(e.g. precipitation, river flow, water level in reservoirs)

and

- price risk per unit of the underlying weather index
(e.g. MWh value of lost hydro power production)
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Conceptual solution (cont.)

Structure: Put on Expected Hydro Power Production (financial settlement)
Index [MAF]: Aggregate river flow (as a proxy for Hydro Power Production)

Conversion Factor constant factor (converting Index into Expected Hydro Power
[MWh/MAF]: Production)

Expected Hydro Power Index * Conversion Factor
Production [MWAh]:

Term: 1 to b years

Strike [MWh]: XXXXXXXXX MWh

Tick [USD/MWh]: USD XX/MWh (USD value of hydro power production lost)

Payout [USD]: Min(Max(Strike — Expected Hydro Power Production,O)*Tick,Limit)
Annual Limit [USD]: USD XX, XXX, XXX

Term Limit [USD]: USD XX, XXX, XXX

Premium [USD]:
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Data requirements

m All data needed to calculate Index measured and
reported by independent third party

m About 30 years of reliable data to calculate Index

® MWh value based on market prices
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requirements (cont.

Columbia R.

Pacific Northwest

Revelstoke_~

Reservoir System SR o

I Kootenay Cana)

&
%

 Aeuajooy

Wan%ta ~
I I even Mile
S © ~ “upperBaker_ - -z = — -1—— || Boaners— —
Lower Baker ' FerrY,oionain.

Skagit R. A

o Libby
Columbia

Falls

Concrete ;

Green A. A Howard Hanson e 2K, ~0 \@@ err
" N

Auburn Chelan - _Sye) g & <

Mud Lake Chelan o /
Puyatiup . a Puyallup Mountain ' Q,@%s&'ezQ

Okanogan R.

wenatenee 7. g ROCKY Reach
Nisqually R. 1 La Grande g 'Rock Island
McKenna —*— Alder
Wynoochee Packwood< <
N

<&
N Mossyrock <7 . 5¢ +® 5 5 Q,& c— Priest Rapids
Chenalls A. . Yakima B. ) lce Little
NG Mayﬂeld SRS Wl Naches . sl Harbor Lower

Goose Lower _ Dworshak <>
Skookumchuck % Yale Bumping F Chandler Monumental Granite | Spalding \
; Merwin ke :
Castle g Tieton nake . Clearwatsr R. A
Columbia R. Reck 2| Vancouver Bonneville JohnDay  McNary | =~ S T an Orofino
__ __ Washington _ __ __ atone \

Portland The & \G., freses Lime Point (s ) white Bird
NG % 22,
c

alls

T g
“Hjoouajg

Washington

=
|

2, Johnson Cr. 2 Dalles e
FarmingtoiN> o g > %

S
- :e“l’:’l B ——Hells Canyon ~
Yamhill R, I I I Clactamas H: ound Butte willow C_10xbow
Creek McKay
Luckiamute R. Salem Santiam H. Ochoco

JOch — 5~ Brownlee
Jefferson Mehama Prineville Thief Valle: :
eouiva i Marys R. Albany %, o W_Santiam 'y . Weiser R. Cascade _\=

i Detroit Bull ; ‘S
Harmishurg Waterlog cl:‘;\& < Green Agsiicy Croek > Slaghc Canyen N
Leahurg Fostor L LT alley Maiheur . Emmett Deadwood
Vida Jrckonzio . Blue River > Carmen-Smith < warm springs 5ors2 5. ’

Siuslaw R. Monroe Khegen: Fall Creek

Goshen

r
\
2\

Scoggins

Pacific Ocean

N>

\
Cougar . B01S Lucky Arrowrock  RRRRISOn e
./~ Owyhee :
Forn I:lexlt.e cout Poi > B Wt 7 Henrys Lake| Jackson
i o T
Ridge & i onkout Baint Magic Island Park 12X©
; . 1
Cottage 4%% oV Rexburg H
. Cow Cr. Grove ) Dorena N

Galesville

Umpgua R.

North Fork

Storage
. & = Corps
Rogue A Hills Creek "= <= Bureau of Reclamation
: > ~— Other
Agness "";f nts Eass X ost Creek Run of River
@%4 .~ Emigrant = Corps i
\ Howard Prairie === Bureau of Reclamation
Applegate. OR = Other

A Gage

Heise Palisades

Willow Cr.

Blackfoot A.




Swiss Re

Data requirements (cont.)

m  Know transactions executed in the weather market have been based on
the following meteorological data:

1) aggregate daily precipitation

2) aggregate daily river flow measured at multiple stations

3) acombination of 2) and adjustments for changes in upstream
reservoir levels

m Data issues encounter include:

— data gaps
manual observations sometimes made by voluntary observers
non-regular data reporting
multiple owners / operators of measurement equipment
no relevant data available from independent third party
high costs for data acquisition

no regular data reporting during calculation period hindering
monitoring and valuation of risk and therefore trading
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