— - ) =d
> 7 < ~
S 3 S

.= L
P ™I X S
s =T SRS &
3 = S E G
== Sass ST
B3 S N““m
=3 <> = = =
e = SSEF w3
. =S S=ESS
< s = s
= MD.W m.mmw 7!70
= =
& T8 & MW.HW "
=2 ~ =Ese s o=
<& 8= SS=S K
- .
o
-~ o> : ~
- ’nt.lo
- w -
- = ==
25 =i =2 =
= E =3 <
SS - s S
=8t < §e
= = 3
=33 == e
=== Mm =
S == > =2
23232 > 88 e
S w S £
o
=P = =
- N =B =
g =% =
= 2% - T i
SE3 o 53 =
<> BT =2
= == Rt
< 85 - .M.W
2=
= 5
=
=

wssaen =
ANEREEEEE 3 3
M-‘.?,r i fl,.l..nlw 1M 35 EEEE
M.M/u-/m el L./w—m_uxﬁmm_ G

TR o

W
- A E - - =
WA S SN i CUTECT T U i fg 2 2
SN oW Y V- VR ) BT B = S 7 35
R M%ﬁﬂ.ﬁ&ﬁaﬂﬂﬂ - - Ve re\lggga
e LS P R BooCl e R T
...... o TN RR M S B =¥ R
,lMy/n’nmunluﬂu = u.ﬂ/u/u/u o _/nr/n/y/:,u—u—u—n 11 L R munmﬂm NN
SR e e 1 il
/ = == \d S e ERBARRRE m_w_w_w_w ESESES & ~2=
Noaese. v~ x “Ly g e

W= O

AT S gEsEs
) &

R SN N : : 5 2 n“
e YR = = 220 -

ALY Fﬂ 4 i
3 3 > B S ol oM o ol u
X " ]

W
FHELR A

i
3 B W
|\ e iy v
- O 9
ne )
q L T\ /
D ay

3 \=

( - 0 O

u
C O .Wm W u o -.M W
5 .M: R e R = 551 | “mw, — anidl =
i Mﬂ s | |1 = I E
M N G B

'y Jg\- A 11 a, S L . B



The Midcontinent Independent
System Operator (MISO)

Peak load: F;;; Market Footprint
~126,000 MW [ X %2

Generation capacity: 1

~176,000 MW i

Transmission:

~66,000 miles

3 3

RRRRRRR
MISO Market Nortt

End-use customers: _
42 million { i\

#EUCI



— There are 39 interstate gas pipeline
systems in the MISO footprint...

b 2 4.21.2014 — Source: MISO, using
. . i s Ventyx, Velocity Suite © 2012 M~
...each with its own J sy
tariff, and with £ ;
variations in 5
operational {\ e g Y
capabilities and
services offered.

/
4
(\

20 interstate pipeline e e —
. I 2\ ) y N )! .
systems deliver gas [T = e Ly b B
to the MISO North e, | s S ALk S
and Central Regions, e |
shown at right.
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The MISO South Region is also
Bl served by extensive natural gas

. A T7ZATS & T T 2
Infrastructure. e sme | | )2 07
g\ 7
There is ~32,000 MW 1" a /
of gas-fired electric SRR S ; A; j
generation capacity in AN OEENS : i
MISO South. s>
Many of these %‘jj
generators are = e
interconnected with s Y AR
several natural gas S e S
fuel supply sources. oo RS
ot el ¢
" l =
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MISO recently completed its
I Coordination Field Trial with two
major interstate pipeline companies.

The Field Trial added value to MISO Operations and served as an important step
towards strengthening cross-industry communications.

Enhance coordination between industries‘

. Improve operator situational awareness‘
. Improve reliability ‘

#EUCH




THE POLAR VORTEX &
NG/EL COORDINATION

#EUC



Impacts of extreme low temperatures

Bl \were experienced across the

footprint this past winter.
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Temperatures in many areas were the coldest experienced in 20 years.

#EUCI




The extreme weather drove multiple

I cmergency declarations by MISO
Operations.

System load exceeded 100,000 MW on 13 days in the 2013/2014 winter.

January February March
Declaration 110 01/05114 _01/06/14 01/0714 01/08M14 | 01/26/14 01/2714 01/28/14 01/2914 | 02/11/14 | 03/03/14 _03/0414
_...'. [ =&
Cold Weather Alert R I —ss e —
100 - T -t —
. .
Conservative Ops z . p -
= —
- 90 - -
= o
Max Gen Alert P —
- — .
= 80 - a ) . _—
— i —
Max Gen Warning & = —= _ _ — -
70 - e eeaees — i
Max Gen Event

—— Peak Load

—— Average Daily Low System Wide Temperature

{4o) auneaadwa

A new all-time (Market footprint) winter peak load of ~109,300 MW was set on Jan. 61", which

was ~9% higher than the prior winter peak for MISO’s current membership.

8-5.5.2014
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Lines of communication established during
I the Field Trial proved useful during
operational challenges of the Polar Vortex.

January February March
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B i

15 -
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01/05/14 01/06/14 01/07/14 01/08/14 01/25/14 01/26/14 01/27/14 01/28/14
M Total planned outage @ Total forced outage due to mechanical failure [ Total Forced outage due to gas issues Derate
--------- Expected total outages based on 2013 actual outages (planned, forced & derates)
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Extreme conditions were managed
I successfully due to preparation and
significant coordination.

Conference
calls

(internal &
external)

Daily internal
MISO

Operations

meetings

Preparation
&
Planning

Alerts/
Notifications
/
Declarations

Continued
review and
refinement

of peak hour

plan

Requests for
updated load
management
availability

#EUCI



MISO has several on-going initiatives
Il {o continue to improve situational
awareness.

« Extension of the Coordination Field Trial through 2014

« Installation of natural gas infrastructure overlay display in MISO
Control Rooms

* Development of online platform for gas pipeline Operational Flow
Orders (OFOs) and Critical Notices

« The display and online platform will be linked to a database of gas-
fired generators and their fuel supply sources, for MISO Ops.

« We're also exploring options for increasing granularity around
reporting of generator outages, as well as fuel contracting and dual-
fuel unit operations.

#EUCI



