ECON 4925 Autumn 2011
Lecture 3. Hydro power

Forsund (2005), 1-3, Fgrsund (2007) Chapter 3



Weekly inflow and production of
hydropower in Norway 2003

00000

\

A — oo —rrznh

/

[\

\ A
-
N~/ \ AN
000 LA \V/\r/




100

o N

70 -
o0 %ﬁ%v% Max 1990-2005
50 \ | —2005

40 N AN // — Min 1990-2005
o NL N/
0 ~_ /

10

O rrrrrrrrr1r+rrr+r+ 1+ 11+ 1rrrrrrrrrrrrrrrrrrrr T T T T T T T T T
1 5 9 13 17 21 25 29 33 37 41 45 49




LN
-
o
(@

-

%)

(O
©O

=D
O
G
C
@)

S
(O

—
(O

QL
&

Q
=
-
@)
L

250 -

()
™
AN

535535
I
T c & &
O O

WM._Qu_wQuu
o O
- O
AN
UMW / XON

170

11 13 15 17 19 21 23

Hours

150

3 56 7 9

1




Cing

Jlgpl

 The dynamics of water accumulation
R<R_,+w—e t=1.T
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e The reservoir constraint

R<R,t=1.,T
* The objective function: consumer +
producer surplus
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o p(e')—4 <0 (=0 for ¢ >0)
t

oL

£=—/lt +A.,,—7,<0(=0forR >0)

A >0(=0for R <R_ +w —g")
7, 20(=0forR <R), t=1.T



Qualitative characterisations of the optimal
solution

* Assumptions
— Unique solution
— Positive production of electricity in all periods
* Implication
p(e)=A ,t=1.,T
* \:The shadow price of water, the water
value
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e Start with terminal period

pr (67 )=4: (e >0),
A -y, <0 (=0ifR >0)

* Assumption

p, (W, + MaxR._)=p; (w, +R) >0
* Implication

R =0, 7; =0, pr(ef )=4 >0
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Period u

— A+1=P1

Water to period u+2
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Water to period u+2
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