Marcy FACTS Project

Phase Il Issues

Solutions to Congestion

3 Build new generation near loads
3 Build new transmission to the loads

a Improve utilization of existing
transmission through use of FACTS
devices




FACTS devices

3 What is a FACTS device?
= Flexible AC Transmission System

= allows more efficient use of existing facilities by
balancing power flow and/or voltage

= used stand-alone or in combination with other
(conventional) equipment

NYPA Marcy Project

3 Convertible Static Compensator (CSC)

3 Combination of power electronics FACTS
devices at Marcy and conventional
equipment at other locations (original plan)

= 2 100MVA GTO-based inverters at Marcy

= 3 135MVAr switched capacitor banks
+ Oakdale (in service 9/2000)
+ 2 at location(s) to be determined (original plan)




What can it do?

a3 Multiple configurations with multiple
control modes
N Phase |
= Steady-state and dynamic voltage control
capability at Marcy
N Phase Il
= Voltage control at Marcy (and/or)

= Control power flows on (either/both)
+ Marcy-New Scotland (18)
+ Marcy-Coopers Corners (UCC2-41)

Marcy CSC

3 Implementation in two phases:

3 Phase | -- Shunt Mode -- completed 4/2001

= Static Compensator (“STATCOM”)

= Voltage regulation during system disturbances

+ Improved system damping

3 Phase Il -- Series Mode -- I/S 6/2002

+ Static Synchronous Series Compensator (SSSC)
controls powerflow on either New Scotland (#18) or

Coopers Corners (UCC2-41)




When completed

3 With both phases in-service, the CSC will
be able to control Marcy voltage, or
18/UCC2-41 MW and/or MVAr flow, or a
combination of voltage and line flow

= STATCOM/SSSC combination

+ Unified Power Flow Controller (UPFC)
— second step in Phase II implementation

= SSSC on both lines

+ Interline Power Flow Controller (IPFC)
— final step in Phase II implementation

CSC Configuration Summary

Switch States
Inverter Connection (O=open, C=closed)
Config Type Inv #1 to Inv#2to | SW |[MOD/CS |[MOD/CS | MOD | MOD
DC1 1 2 3&4 5&6
1 STATCOM100-1 TR-SH(LV1)| notused o ] o o o
2 STATCOM100-2 notused |TR-SH(LV2)] O (0] [¢] o o
3 STATCOM200 TR-SH(LV1)|TR-SH(LV2)] O @] o] o (o]
4 SSSC100-UCC TR-SE1 not used o o o o] o
5 SSSC100-UNS not used TR-SE2 o o o o ]
6 SSSC100-UCC TR-SE1 TR-SE2 (] o o C C
SSSC100-UNS
7 STATCOM100-1 TR-SH(LV1)| TR-SE2 (] C (o] o C
SSSC100-UNS
8 STATCOM100-2 TR-SE1 |TR-SH(LV2) O (o] C C (o]
SSSC100-UCC
9 UPFC100/100-UCC _JTR-SH(LV1)[ TR-SE2 (] ] o o (]
10 UPFC100/100-UNS TR-SE1 |TR-SH(LV2)] C o ] ] o
11 IPFC100-UCC/100-UNS TR-SE1 TR-SE2 C [e] [e] C C




STATCOM200
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VODE 1 — STATCOM (DC switch open)

Configuration 3

Inverter 1 connected to Shunt V1 , Inverter 2 connected to shunt LV2
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MODE 2 — SSSC (DC switch open)
Configuration 6
Inverter 1 connected to Series xfr UCC2—41, Inverter 2 connected to Series xfr NS—18.
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Project benefits - STATCOM

3 Phase | -- increased support of voltage
limited interfaces
= Central East +60MW
= Total East +110MW

3 Improved system dynamic performance
from the voltage regulating capability

3 Commercial April 2001

Project benefits — Phase 11

a3 Anticipated improvement in system voltage
constrained interfaces
= Central East +45 MW
= Total East +80 MW
+ Phase Il benefit primarily result of Edic capacitor
+ Pending completion of NYISO analyses
3 Operational flexibility
= Multiple operating modes and control schemes
3 Improved system damping
= Power flow regulation through variable series compensation




Phase 11

a3 Addition of a 200MVAr capacitor at Edic
= In Service June 2002

a3 Conversion of FACTS equipment at Marcy
to allow for operation as a series
compensation device

= Construction complete June 2002

N Series operating modes
« SSSC, UPFC mode 3 Quarter/2002
» IPFC mode 4th Quarter/2002

Preferred Mode — Phase 11

3 STATCOM200 is preferred for all lines in service
(normal) conditions
= when the NYISO system is voltage constrained on the
Central East and/or Total East interfaces
+ Phase Il benefit primarily result of Edic capacitor
3 When stability or thermal limits are anticipated to
be constraining
« SSSC, UPFC or IPFC modes may be scheduled

3 Operating Mode would be committed in SCUC
« STATCOM limitation would be treated as a partial outage




Central East Limits for FACTS Modes

3 When either inverter group is connected for use
as a series element it is NOT available for use as
a shunt unit.
= Effectively this would be a partial outage of the STATCOM
device
+ Corresponding reduction of one-half of the STATCOM
benefit to the voltage collapse limits
« STATCOM fully available is 45MW (existing benefit)

+ Partial outage reduction would be 25MW on the Central
East Voltage Collapse limits (based on loss of tower;
similar penalties would apply for other limitations)

Market Impact

3 Preferred mode is STATCOM200

= Provides the greatest benefit to normal system
= Series device operation has not demonstrated a benefit to
voltage constrained transfers
a Series operation may be beneficial at times when
system is stability or thermally limited
= NYISO/NYPA staff will evaluate potential benefit of this
mode for scheduled transmission outages
3 FACTS Operating Modes and Limit Impact can be
anticipated and scheduled in SCUC




Configuration Penalties

STATCOM Central East

FACTS Mode |Available Range Penalty
STATCOM100 (1,2) +/- 100MVAr 25MW
STATCOM200 (3) +/- 200MVAr None
SSSC (4,5, 6) N/A 45MW
SSSC (7, 8) +/- 100MVAr 25MwW
UPFC (9, 10) +/- 100MVAr 25MwW
IPFC (11) N/A 45MW
Based on NYISO studies in progress 1/2002

Summary

3 STATCOM200 is preferred operating mode

= Series mode does not provide any benefit to
voltage constrained transfers

3 Series modes operation can be treated as
a partial outage of the STATCOM

= With resulting penalty applied to limit(s)

3 Future system constraints may benefit
from the operational flexibility of the CSC




