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AFC Process

 AMB (Automated Model Builder)

— Creates models and calculates the initial AFC’s.

a8s.6 MW 168.4 MW 120.2 MW 163.5 MW 147.6 MW

-2.3 Mvar 5.7 Mvar -76.0 Mvar 48.9 Mwvar 8.5 Mvar

88.6 MVA 1688.5 MWVA 204.8 MVA 1707 MVA 147.9 MVA
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« ATC (Available Transfer Capability)
— Converts AFC’s to th ATC’s
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VAR Model Inputs

NERC SDX

Generation Outages

Transmission Outages

Load Forecasts

Updated in models hourly

MISO, PJM, Entergy, Southern, FPL, SOCO, VACAR

Generation Dispatch

Economic dispatch for all neighboring control areas: PJM, MISO, SOCO,
Entergy, Duke, EON, AECI, EKPC, etc...

Updated as needed

Tagdump

Schedules used for 48 hourly non-firm cases
Updated and modeled in cases hourly

Path Definitions

Source/Sink, POR/POD combinations

Flowgate Definitions

FGs in TVA and neighboring areas
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AR ATC Time Horizons

« ATC values are calculated for each horizon and class
as follows:

HORIZON CLASS SCHEDULED TIME
Hourly Non-Firm Real-time
Daily Non-Firm Every 15 minutes
Daily Firm Every 15 minutes

Monthly Non-Firm Every 15 minutes
Monthly Firm Every 15 minutes




AR Coordination Efforts

« JRCA: Joint Reliability Coordination Agreement

— Exchange of real-time and forward looking system
st operating and planning data

— Coordinated Congestion Management
— Coordinated System Planning

« CMP: Congestion Management Process

— Measure and manage untagged market flows

— Studies emulate current IDC NNL and CA-CA TDF
calculations and methodologies using current topology

— Allows use of temporary flowgates

e |CTE Collaboration

— Entergy flowgates identified as limiting element 30 times

— Manual coordination to ensure using most accurate AFC
for TSR evaluation
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AR TVA ATC — Since Oct 2007

« 247 AFC Intervals updated every 15 minutes

.\ |+ 325 flowgates monitored as potential limits

* More than 360000 models generated

* Number of ATC values updated

1.56 Billion
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Historical Flowgate
Constraints




VAR Flowgates

« 325 flowgates in the TVA AFC/ATC process

« 64 Coordinated Flowgates
— Flowgate impacted by multiple parties

« 261 AFC-only Flowgates

— Both internal and external flowgates
— Based on known system constraints
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Flowgate Types

— PTDF Flowgate (no outage) >= 5% TDF
— OTDF Flowgate (includes outage)>= 3% TDF

Transfer Distribution Factors (TDF)

Independent of transfer
amount
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VAR Flowgate Limit Categories

1

 Flow-based AFC Limit

— Calculated Available Flowgate Capability
— Includes TRM, CBM, and ETC (existing impacts)

* JRCA ASTFC Limit

— Flowgate allocations are honored as specified in the CMP

« AFC Override Limit

— TVA will use AFC values from other entities where
coordination agreements exist

« Path Scheduling Cap Limit
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VAR Flowgate Limit Categories

Denied TSRs in last six months

2. 8%
7\ \ 0.2%
— 50% L f 271%

E AFC Override Limit

B Flow-Based AFC Limit

OJRCA ASTFC Limit

[ Path Scheduling Cap Limit

O Invalid Path

65.0%




All Interfaces since

March 2007
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VAR [_imiting Elements — Exports
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3.5
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1.5
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2055_Pierce-Foster 345 flo
Stuart-Foster 345

2971 Smith 345/138 (flo)  Lafayette-Summer Shade McAdams500-230 for loss of Wheeler-Five Points 161kV
Ghent-West Lexington 345 161 kV (flo) E Bowling Gree McAdams-Lakeover (flo) Browns Ferry-Maury
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[Limiting Elements — Imports
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All Interfaces since

March 2007

Path =

500/8
Davidson

CROSSVL + XENIA-
Cumbland-

3135 _ALBION-
MT VERNON
5TRICOTP
161/5SPRING 161
CKT 1 flo SMAURY
C33-Marshall 161 kV
(flo) Shawnee-
Marshall 500 kV

Jvill&Cumbland-

Grahamville-S
Paducah 161 kV (flo)
Shawnee-Marshal
McAdams500-230
for loss of McAdams-
Lakeover
Phipps Bend-Pocket
North 500
Renshaw-Livingston
flo E. W Frankfort-
Shawnee 345

|LimitingElement |

Wheeler-Five Points
161kV (flo) Browns
Ferry-Maury

O TVA-SOCO
O TVA-LGEE

O TVA-AMRN
O TVA-AMMO

' |mSOCO-TVA

SOCO-EKPC
SOCO-BREC
SOCO-AMMO
SOCO-AEP

[ RELIANT-CHOC-TVA
ORELIANT-CHOC-SOCO
RELIANT-CHOC-PJM
RELIANT-CHOC-LGEE
O RELIANT-CHOC-AMMO
PJM-EKPC

O PJM-EES

PJM-AECI
OMEC-TVA-TVA
OMEC-TVA-SOCO
MEC-TVA-SMEPA

O MEC-TVA-PJM

B MEC-TVA-LGEE
OMEC-TVA-IP

B MEC-TVA-EKPC

B MEC-TVA-EES

B MEC-TVA-BREC

B MEC-TVA-AMRN
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VAR Major Constraints — Denied TSRS

Path B

Top 10 Limiting Flowgates ———

350 O TVA-LGEE

O TVA-AMRN

O TVA-AMMO

[ SOCO-TVA

00 SOCO-EKPC

0 SOCO-BREC

0 SOCO-AMMO

[ SOCO-AEP

RELIANT-CHOC-TVA

RELIANT-CHOC-SOCO

RELIANT-CHOC-PJM

RELIANT-CHOC-DUKE

O RELIANT-CHOC-AMMO

O PJM-EKPC

PJM-EES

PJM-AMIL

O PJM-AECI

MEC-TVA-TVA

0 MEC-TVA-SOCO
MEC-TVA-SMEPA

O MEC-TVA-PJM

O MEC-TVA-LGEE

MEC-TVA-IP

O MEC-TVA-EKPC

B MEC-TVA-EES

|LimitingElement | O MEC-TVA-BREC

300

250

200

150

mi

100 -

90 ~

o
|

Casey 345

Lakeover
Path Scheduling Cap Limit l.

- Casey 345 (flo) Neoga -

Marshall 500 KV
Shawnee 345
Ferry-Maury

8MAURY 500/8
Phipps Bend-Pocket North 500 I

C33-Marshall 161 kV (flo) Shawnee-

Cumbland-Jvill&Cumbland-Davidson

3135_ALBION-CROSSVL + XENIA-MT
VERNON
McAdams500-230 for loss of McAdams-
Renshaw-Livingston flo E. W Frankfort-
Wheeler-Five Points 161kV (flo) Browns

5TRICOTP 161/5SPRING 161 CKT 1 flo

2556 _Newton
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VAR Major Constraint I_ocations

° 350
View FG "
250

200

Top 10 Limiting Flowgates
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Phipps Bend — Pocket North S00kV

12V

80

60

40

2

No. of Denied TSRs

Path

Since October 2007

[0 SOCO-EKPC

0 SOCO-BREC

0 SOCO-AEP

B PJM-EKPC

O MEC-TVA-EKPC
B MEC-TVA-BREC
[ MAGNOLIA-PIM
B EES-EKPC
OEEHEKPC

0 DUKE-EKPC
HBCAEKPC
DAECIEKPC

—

Phipps Bend-Pocket North 500

LimtingElement -

Six 500KV outages
during December
2007 — February 2008
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VAR Reciprocal Flowgates

21

W

2%

2

Path 7l

0S0CO-AEP
HPJM-EES
EMEC-TVA-PIM
OMEC-TVA-EKPC
EMAGNOLIA-SOCO
DEKPC-TVA
HEESPM
OEERSOCO
OEEMEES
HAEP-TVA
DAECFSOCO

Since October 2007

2556_Newton - Casey 345 (flo) Neoga - Casey 345

LimitingElement

3135_ALBION-CROSSVL + XENIA-MT VERNON

AFC overrides
applied
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eservation Impacts

Cumbland-Jvill& Cumbland-Davidson
Reservation Impacts

40,000MW+
Reservations

=150

50

250

450

650

OMAGMOLIA - TYA - -17.4

OEKPC-ME0 - £07
EIYIS- b= 243
OCPLE-PM = 137
O wWALE - GRE = -0.T3
@ DUKE - T4 = 0.6]
BKCPL - OKGE = 116
BEKPC-TVA = 285
EFMM-CPLE=47

O AEF - SOCO = 18.08

O AMRBM - EES - 3726

BSPFREEFORT- TVA « 1466 OPJM-CIN < -12.4

BRI . AMBR - B4R
WEOCO-EKPC: -287
owALE-OTP = 132
WHE - AMBM = -6
@OTF - MHEE = 0.64
mHE - MIFS - 158
OF.JM-DOUKE = 432
BIF-EES= 1123
DSIFC - AMBM = 13.5

OAER - TWA = BL24

mE000 - Twh - 256
OFJM-ALTY = -2.4
OFJM-WEC = -1.25
B MHEE - wFs = -0.58
@ CI-FE= 0.

B LGEE - EKPC - 162
EOWEC-FE-=513

B BREC - Tva= 1351
OHE-EES = Z0.06

mEEI-S0C0. 59.37

aTYA-BREC = -1154
OTYA.-LGEE= 278
OFJM-FE= 232
mWAUE - OTP = 132
@ WALE - MaF = -054
@ NP - GFE = 0.64

0O AMRR - LECI = 12
BCH- DUKE = 545
BLGEE - TYé = 13.80
OMSF - MHEE = 2077

mEEl- AMRM < 1701

BDEC-THA < -10.72
OMHEE-RSP: .27
OPJM-MECS: 225
OPJM-MEC = 122
BLGEE -MIS0 = -0.51
B AECIH-0KGE - .08
OAEC]-Twa - 148
OCI -PJM = B52
OOVEC- PR = 1444

BFE-EES=213

OMEC-TVA-TYA < TAB
BT -EKPC = 2K
OEKPC-LGEE= -21
OMHEE - SPC = -0.38

B ALTW - ALTE = 056
EHE-CIN =103
mMECS - [ESD =22
OMECS -EES = 204
OBREC- M50 = 147

@ AMBN - TV = 27

BEES - AMRM - -6.22
BEES. TWA - .25
OTVA- 5000 = 134
OOvEE-CIM = -048
OOUKE - TVA = 063
OOTF - WALE = 126

0 AMRM - WMEC - 183
HPJM-CPLW = 373
OBREC -50CO = 1587

BEFC-IF= 3618
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AR Most Active Paths 04/01/2007— 03/31/2008)

3000

2500

2000

1500

1000

500

Paths with 1000+ TSRs

AMRN- AMRN- EES- PJM- PJM- PJM- SOCO- SOCO- MEC-
TVA TVA EES SOCO TVA PJM TVA  SO0CO
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Overrides

4350

400

350

300

250

200

150 +

100 +

a0

No. of Denied TSRs

AR Constrained Paths (04/01/2007 — 03/31/2008)

oDENIED -
mDENIED -
mDENIED -
mDEMIED -
ODENIED -
oDENIED -
oDENIED -
mDENIED -

MOMTHLY - SECOMDARY
MOMTHLY - NON-FIRM
MOMTHLY - FIRM
HOURLY - SECOMDARY
HOURLY - MON-FIRM
DAILY - SECONDARY
DAILY - NOMN-FIRM
DAILY - FIRM

MEC-

Pt
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TSR Metrics on OASIS




AR OASIS TSR Metrics

Data available on OASIS

TVA as the Provider

Date Range: October 1, 2007 — March 31, 2008

Data available by:
— Summary
— Service
— Path
— Path and Service

Customer
— Affiliate; TVAM and TVAG
— Non-Affiliates: 92 Transmission Customers
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Inactive TSRS (04/01/2007 — 03/31/2008)

1800
1600
1400
1200
1000
800
600
400
200

Inactive TSRs

Declined

Invalid

Provider
Retracted

Customer
Withdrawn

Withdrawn

— Customer withdrawal
prior to confirmation

Retracted

— Customer time limit
has expired

Invalid
— Improper request
Declined

— Proposed price is
unacceptable

~ 13% of TSR Activity
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Inactive TSRs - Associated Paths

30

60

50

40

O AMRN-TVA

30

20 -

10 -

W EEI-SOCO
O TVA-PJM
OPJM-SOCO
B TVA-PJM

O AMRN-SOCO

Counter-Offer

Customer
Withdrawn

Retracted

Invalid

Refused

Declined
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3000

2500

2000

1500

1000

500

04/01/200 003
DENIED
DAILY HOURLY MOMNTHLY
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33000

a00oa

25000

20000

15000

10000

s00o

04/0

CONFIRMED

DAILY

HOURLY

MONTHLY
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VAR TSR Activity

Monthly
1.4%

Daily
16.8%

Hourly
80.5%

35000

30000

25000

20000

15000

10000

2000 4

DALY

HOURLY

MONTHLY

(04/0172007 — 03/31/2008)

B DENIED
O CONFIRMED
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VAR TSR Activity
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(04/01/2007 — 03/31/2008)

35000

30000

25000

20000

15000

10000

5000

37000+ TSRs

~90% Confirmed

Confirmed

Denied
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VAR Major Constraint I_ocations
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VAR Major Constraint I_ocations
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[CTE Coordination

 Manual AFC coordination to address constrained
flowgates

» Benefits
— Entergy flowgates identified as limiting element 30 times

— Capable of ensuring most accurate AFC utilized for TSR
approvals

« Automated AFC Coordination
— JRCA-like sharing of AFCs for TSR studies
— More frequent access to updated AFCs
— Currently in development
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VAR Model Development

« Load Flow models (frequency)
. — 48 hourly (hourly)

foaiesy — 168 hourly (1x daily)

— 35 daily (2x daily)

— 18 monthly (1x monthly)

[ Model Development ]

A 4 .
* 4 I
Updated

4
168 Hourly »| AFCs & TDFs

(used for ATC

'| Calculations)

A S
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Affiliate TSRS

1800
1600 Servicelncrement ]
ServiceClass l
ServiceType
1400 . * o
70% of B YEARLY - FIRM - NETWORK
0 I WEEKLY - SECONDARY - NETWORK
1200 Affiliate TSRs CWEEKLY - NON-FIRM - POINT_TO_POINT
B WEEKLY - FIRM - NETWORK
e B MONTHLY - SECONDARY - NETWORK
OMONTHLY - FIRM - POINT_TO_POINT
L B MONTHLY - FIRM - NETWORK
- - ~FO-BOINT
600 - B HOURLY - SECONDARY - NETWORK )
MM
400 [1DAILY - SECONDARY - NETWORK
B DAILY - FIRM - POINT_TO_POINT
200 E DAILY - FIRM - NETWORK
0 - . B | H D H |:|
<lg|<|g|g || |g|g|g|g ||| |T|Z2||nw|ole|w|sS|w|io|
FIE|EIE ?????????E%BH%E'%EEB?
Slzl<|o ¥ o|odw2wd|ls|<|a|<|t Jla|q|0|Z
Ol |@|w Slglwig|~|lwlS|s|0 < 2| < <P <|g
m W | o
NHEE 5181239 IPIEIFIFIE] |BIFIFIS
Affiliate
‘ Customer E]Pathd
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AR Non-A ffiliate TSRs

|
. 60% of
00 ml Non-Affiliate TSRs
ervicelncrement &l
800 ServiceClass B
f . ServiceType ]
B YEARLY - FIRM - POINT_TO_POINT
600 B WEEKLY - FIRM - POINT_TO_POINT
OMONTHLY - FIRM - POINT_TO_POINT
500 EMONTHLY - FIRM - NETWORK
OHOURLY - SECONDARY - POINT_TO_POIN1
400 | MHOUREY - SECONDARY - NETWORK—_
B HOURLY - NON-FIRM - POINT_TO_POINT )
300 1 M
ool W DAILY - NON-FIRM - POINT_TO_POINT
EDAILY - FIRM - POINT_TO_POINT
100 -
0 .
o 0 pd pd
SISl g 85|25 82|88
<lE|H YIg B T |E(g|8F -
< = 0]
Non-Affiliate
| Customer |Path]|
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VAR TSR Summary
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10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

I Non-Affiliate

Hl Affiliate

.

Approved

Denied
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AR Most Active Paths 04/01/2007— 03/31/2008)

52

Paths with 1000+ TSRs

4000

=

Status

TS Incr

2300

1

TS Class

EREERAEN

2000

1500 -

1000 -

500 +

mDENIED -
mDENIED -
ODEMIED -
ODEMIED -
mDEMIED -
mDEMIED -
ODEMIED -
mDEMIED -

O CONFIRMED
B CONFIRMED
O CONFIRMED
O CONFIRMED
B CONFIRMED
O CONFIRMED

MONTHLY - SECOMNDARY
MONTHLY - NON-FIRM
MONTHLY - FIRM

HOURLY - SECONDARY
HOURLY - MON-FIRM
DALY - SECONDARY
DALY - MON-FIRM

DALY - FIRM

MONTHLY - FIRM
HOURLY - SECONDARY
HOURLY - NON-FIRM
DALY - SECONDARY
DALY - NOM-FIRM
DALY - FIRM

AEC] - TWA

AMRN - SOC0 ]

AN - Tl

EES - TwA

PJM - EES ]

PUR - SOCO ]

Pdbd - TWwA

SOC0 - PJM |

SOCO - Twa

MEC- SOC0
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