Massachusetts Institute of Tec nology

i I
Transmission and Renewables = ©

psd
November 4, 2011 :
Morning Session



» "4
" - -
' 4 F » ‘
A\
‘Fr_ —— - ..N v,
s ~ 4

J -
\
"
v
e
-
&
~
\
.
5
- s
. -













System Frequency

(=&
o
| —
o
(=%
o
QL
(&
-
[
=
QO
-
o
QL
—
| W .
<
=
y —
Q.

Frequency Performance Metric
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Primary frequency response (PFR) delivered at 20 seconds
Primary frequency response (PFR) delivered at 10 seconds

Primary frequency response (PFR) delivered at 5 seconds
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Study Conditions Assumed for 2012
Frequency Response Simulation Analysis

2012 Highest Size of Loss Highest
. . Level of Under-
Minimum or ) of
. Wind . Frequency
Light . Generation
Generatio Load
System Event .
n . Shedding
Load . Studied .
GW Examined (GW) Set Point
( ) (GW) (Hz)
West 80 9 2,800 50.5
Interconnection
B 34 14.4 2,450 59.3
Interconnection
et 309 10.5 4,500 59.7

Interconnection
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High Reserves, 1.5 GW Wind
— High Reserves, 4 GW Wind
High Reserves, 9 GW Wind
Low Reserves. 1.5 GW Wind
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The Power Delivered by Primary
Frequency Control Actions via
Generator Governors in the Low and
High Reserves Cases for the Western
Interconnection

22 GW of
spinning capacity

6 GW of spinning
capacity

- Low Reserves, 1 GW wind
— Low Reserves, 4 GW wind
— Low Reserves, 9 GW wind
- High Reserves, 1 GW wind
- High Reserves, 4 GW wind
~ High Reserves, 9 GW wind




Dynamic Simulation Results
ERCOT

Govermnor and Demand response
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Frequency of the Eastern Interconnection following the
Loss of 4,500 MW of Generation—-Comparison of
Recorded Data with Results from a Simulation of the
Event

= Simulated
= Recorded




Wind Output, Frequency, Regulation and RRS for 1/28/10
60.20

60.15
60.10
60.05

60.00

59.95

g2
[
g
[
E
2
=
=

59.90

29.85

59.80

59.75
9:00 10:00 11:00 12:00 13:00 14:00 15:00
Sample Time
Aggregated WGR Output Total Reg. Deployed Total RRS Deployed ~System Frequency




ions,

S

Recorded Frequency Response of
Interconnect

the Three U

The

2002-2008







