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PG&E and other large California utilities
studied challenges and solutions to
implementing a higher RPS

Over-generation emerges as a problem
above 33%

« Grid cannot absorb all energy generated
« Qver-generation is very high on some days

* Flexible fossil generation helps mitigate daily
swings

Without additional solutions, grid
operator must curtail solar to maintain
reliability

Example Day in April under 33%,

70,000 " 33%RPS 40% and 50% RPS

60,000 -

4
i=
2
=

4

12
2
g

4

Generation {MWh}
s
]
=

20,000

By

10,000

o

.
1]
Powit

T8 5 7 9 11 13 15 17 19 21 23 e (vergeneration

FO,000 - e Ienports/Exports
40% RPS o
GO0 - s Pumped Storage
«5 0000 wa RPS Renewables
& 50, w
=z y sz NEM Solar PV
% 40,000 ///J///%/@/// W, bR N
£ 30,000 CCGTs
]
26,000 s (75, T8, 105
s Bhycdr o
10,000
s ng&n
(b} o s Nuckear
. i | (334
70,000 -
50% RPS
60,000

Large Solar

b5
&
o
8

]

Generation (Mwh}
i &
k=)
o
=

1 3 5 7 9 11 13 15 1¥ 18 21 23

Source: Energy + Environmental Economics

SB GT&S 0895814



‘More demand response? .

More storage?

Wil electricity replace
natural gas usage?
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Increased regional coordination
» Make best use of latent flexibility in current system

Renewable resource diversity

* Reduces over-generation and need for flexible
resources

Flexible loads

» Shifting loads from one time period to
another, sometimes on short notice

Flexible generation

» Need generation that is fast ramping, starts quickly,
and has minimum generation flexibility

Energy storage
* Deep-draw (diurnal) storage is important
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