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System Overview

Iroquois Gas Transmission System, L.P. (“Iroquois’) is a natural gas pipeline company principally engaged in the business of transporting natural gas in interstate commerce, under authorization granted by and subject to the jurisdiction of the Federal Energy Regulatory Commission.  Its pipeline system extends in  southeasterly direction from its point of interconnection with the facilities of TransCanada Pipelines Limited near Iroquois, Ontario, through the states of New York and Connecticut, across Long Island to its terminus near South Commack, New York.  Iroquois is currently constructing its Eastchester Extension, approved in Docket No. CP00-232-000, which extends from Huntington Long Island to the Bronx, New York.

Iroquois is a limited partnership organized under the laws of the state of Connecticut.  The limited partnership consists of nine United States and Canadian partners.  The general partners are affiliates of TransCanada PipeLines Limited, Dominion Resources, Inc., KeySpan Energy Corporation, PG&E Generating Company, CTG Resources, Inc., and New Jersey Resources Corporation.

System Map
Iroquois made no changes to the system map since its last Form 2 filing.
Expansion Project Summary

Athens Compressor Station

Docket No.
CP96-687-000

Date Filed:
July 31, 1996

Shippers:
Coastal Gas Marketing Company,  16,160 Mcf/d



ProGas U.S.A., Inc.,  14,000 Mcf/d

Status:

FERC Certificate issued:  June 27, 1997



Date placed in-service:  November 2, 1998

Eastchester Expansion

Docket No.
CP00-232-000

Date Filed:
April 28, 2000



First Amendment – December 15, 2000

Shippers:
Conslidated Edison Energy, Inc.,  30,000 Dth/d



KeySpan Ravenswood,Inc.,  60,000 Dth/d



Orion Power Holdings, Inc.  60,000 Dth/d

Status:

FERC Certificate issued:  December 26, 2001



Construction began:  April 19, 2002

Proposal to construct and operate certain facilities in the State of New York in order to transport 220,000 – 230,000 dekatherms of natural gas per day to customers in the New York City area.  Iroquois proposes to construct and operate the following:

· 30.3 miles of 24” pipeline (and associated facilities) from Northport, Long Island to the Bronx, New York;

· a new 20,000 (nominal) horsepower compressor station and cooling unit at Boonville, New York;

· a new 20,000 (nominal) horsepower compressor station at Dover, New York;

· an increase in the horsepower of each of its two existing compressor units at Wright, New York to 7,300 (nominal) horsepower and replacement of the existing compressors with higher efficiency units sized for the increased flows;

· a second compressor unit, with 11,000 (nominal) horsepower, at its existing Croghan, New York compressor station;

· the addition of cooling units at the Wright and Athens compressor stations; 

· a new point of interconnection, including sales tap and meter station, with the facilities of the Consolidated Edison Company of New York near the intersection of Steenwick and Hollers Avenues in the Bronx section of New York City; and

· other necessary facilities including five mainline valves, pig launchers/receivers, and temporary facilities such as pipe yards, storage yards, access roads and staging areas.

The purpose of the Eastchester Project is to provide additional natural gas supplies to the New York City area, especially to serve power generators.

Athens Expansion Project

Docket No.
CP02-20-000

Date Filed:
November 8, 2001

Shippers:
Athens Generating Company, L.P.,  70,000 Dth/d

Status:

FERC Certificate issued:  June 3, 2002



Completion construction deadline extended to:  December 3, 2004

Requests authorization to construct and operate a second compressor unit, with 10,000 (nominal) horsepower, at its existing Athens, New York compressor station.  The facilities proposed by Iroquois for the Athens Project are designed to provide up to 70,000 dekatherms per day of firm transportation capacity to Athens Generating Company, L.P. (“Athens Generating”), which is in the process of developing a natural gas-fired electric generating facility in the Town of Athens, New York.

Brookfield Expansion Project

Docket No.
CP02-31-000

Date Filed:
November 20, 2001

Shippers:
Astoria Energy Company, L.P.,  60,000 Dth/d



PPL Energy Plus, LLC  25,000 Dth/d

Status:

FERC Certificate issued:  October 31, 2002



Completion construction deadline extended to:  November 1, 2005

Requests authorization to construct and operate a new compressor unit, with 10,000 (nominal) horsepower, at a proposed compressor station to be located in Brookfield, Connecticut. The facilities proposed by Iroquois for the Brookfield Project are designed to provide up to 60,000 dekatherms per day of firm transportation capacity to Astoria Energy Company, L.P. (“Astoria Energy”) and up to 25,000 dekatherms per day of firm transportation capacity to PPL EnergyPlus, LLC (“PPL Energy”). SCS Energy, LLC (“SCS”), an affiliate of Astoria Energy, is developing a 1,000 MW electric generation facility in Astoria, Queens, New York with a proposed in-service date of November 1, 2003.  The New York State Board on Electric Generation Siting and the Environment (“Siting Board”) issued a recommended decision on SCS’ proposal on September 26, 2001.  PPL Energy is a marketing company seeking firm natural gas service to South Commack, New York.

Eastern Long Island (“ELI”) Expansion

Docket No.
CP02-52-000

Date Filed:
December 14, 2001

Shippers:
Consolidated Edison Energy Inc.,  10,000 Dth/d



Engage Energy America LLC,  50,000 Dth/d



Long Island Power Authority,  160,000 Dth/d



Mirant Americas, Inc.,  80,000 Dth/d



New York Power Authority,  40,000 Dth/d

Status:

DEIS issued:  August 23, 2002



Preliminary determination issued:  September 19, 2002



Application withdrawn: February 7, 2003

Requests authorization to construct and operate the following facilities:

· Approximately 29.1 miles of 20-inch pipeline (and associated facilities) from a point offshore of Milford, Connecticut to a point in Brookhaven, Suffolk County, New York;

· A new 20,000 (nominal) horsepower compressor station at Milford, Connecticut;

· The addition of cooling at the Dover, New York compressor station which is pending in Docket No. CP00-232;

· Piping, compression and metering modifications, and a gas filtration system, at the existing Brookfield, Connecticut meter station and a proposed compressor station at that site, which is pending in Docket No. CP02-31, to permit natural gas to be physically received from Algonquin Gas Transmission Company; 

· A new point of interconnection, including sales tap and meter station, with the facilities of KeySpan Energy Delivery Long Island (“KeySpan”) in Brookhaven, New York; and

· Other necessary facilities as set forth in the resource reports and the application, including a tap valve in Long Island Sound, three mainline valves, pig launchers/receivers, and temporary facilities such as pipe yards, storage yards, access roads and staging areas.

The facilities proposed by Iroquois for the ELI Project are designed to provide approximately 175,000 dekatherms per day of firm transportation service to the eastern end of Long Island. 

Design and Operation of the Iroquois System
The Iroquois system is designed to provide the maximum contractual requirements of all firm transportation services simultaneously under all anticipated operating conditions.  Capacity is provided for firm transportation volumes, system  fuel, and 120 percent peaking capability at all delivery points for three consecutive hours twice daily, separated by at least eight hours off peak.  All firm volumes are assumed to be received and delivered at the primary points specified in each shipper's transportation contract.  The facility designs are based on the formulas given below.

Pipeline Flow Formula

The piping requirements are determined using the general pipeline flow equation, derived from an energy balance, including the effects of supercompressibility and elevation changes.
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Where:

Q
=
Flow rate at temperature base Tb and pressure base Pb, mmscfd

D
=
Internal diameter, inches

Le
=
Length, miles

Tb
=
Temperature base, 520SYMBOL 176 \f "Symbol"R 

Pb
=
Pressure base, 14.73 psia

Zb
=
Compressibility factor at Pb and Tb
F
=
Transmission factor

P1
=
Inlet pressure, psia

P2
=
Outlet pressure, psia

e
=
Base of natural logarithms, 2.71828...

s
=
Slope factor, 
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G
=
Relative density of gas, air = 1.000

H1
=
Inlet elevation, feet

H2
=
Outlet elevation, feet

Z
=
Compressibility of gas at temperature T and pressure Pm
Pm
=
Average pressure, 
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T
=
Average flowing temperature of gas, SYMBOL 176 \f "Symbol"R

The transmission factor is determined by:

F = Df x Fs
Where:

Df
=
Drag factor

Fs
=
Friction factor, determined using the AGA Friction Factor formula for partially turbulent 


flow in smooth pipes, given as:
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Where:

Re
=
Reynolds number, calculated as:



[image: image5.wmf]R

Q

G

V

D

e

=

´

´

´

13

5343

.


Where:


V
=
Viscosity of gas, lb/ft-sec, calculated as:

V
=
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Heat Transfer Formula


Temperature changes of the gas stream due to heat transfer between the gas and ground is determined by :
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Where:


Tg
=
Ground temperature, SYMBOL 176 \f "Symbol"R


T1
=
Gas temperature at inlet, SYMBOL 176 \f "Symbol"R


T2
=
Gas temperature at outlet, SYMBOL 176 \f "Symbol"R


e
=
Base of natural logarithms, 2.71828...


a
=
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U
=
Heat transfer coefficient, Btu/hr-SYMBOL 176 \f "Symbol"R-ft2

J
=
Joule-Thomson coefficient, SYMBOL 176 \f "Symbol"R/psi


P1

=
Upstream pressure, psia


P2

=
Downstream pressure, psia


Cp

=
Specific heat at constant pressure, BTU/lbm-SYMBOL 176 \f "Symbol"R, 


G

=
Relative density of gas, air=1.000


L

=
Length of pipeline section, miles


D

=
Internal diameter of pipe, inches

Q
=
Flow rate at temperature base Tb and pressure base Pb, mmscfd

Compressor Power Formula


Iroquois has installed turbine driven centrifugal compressors.  The available horsepower from the turbines has been derated to account for temperature, elevation, duct losses, minimum shaft speed, and anticipated performance losses over the life of the turbine.  The horsepower requirement was determined using the following formulas:
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Where:


DL


=
Turbine inlet/outlet duct losses


Tf


=
Temperature correction factor, 
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Pc


=
Pressure correction factor, calculated as


Pc


=
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EL


=
Elevation, feet


HPs
=
Turbine shaft horsepower required, ft*lbf/sec, calculated as
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Where:


SYMBOL 104 \f "Symbol"m

=
Mechanical efficiency


AL

=
Auxiliary load, ft*lbf/sec


BPWR
=
Brake horsepower, ft*lbf/sec, calculated as:
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Where:


W

=
Mass flow rate, slugs/sec


SYMBOL 104 \f "Symbol"

=
Adiabatic efficiency


H

=
Adiabatic head, ft*lbf/lbm, calculated as:


H

=
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Where:


R

=
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g

 universal gas constant divided by molecular weight of gas, 
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Ts

=
Suction temperature, SYMBOL 176 \f "Symbol"R
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=
Suction pressure, psia
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=
Discharge pressure, psia


k

=
Ratio of specific heats, 
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Assumptions


Specific gravity, G = .585

Mole percent nitrogen = 1.700

Mole percent carbon dioxide = 0.650

Ground temperature (Summer), Tg = 54SYMBOL 176 \f "Symbol"F

Ground temperature (Winter), Tg = 45SYMBOL 176 \f "Symbol"F

Inlet gas temperature (Summer), Tg =  102SYMBOL 176 \f "Symbol"F

Inlet gas temperature (Winter), Tg =  84SYMBOL 176 \f "Symbol"F

Ambient air temperature (Summer), T = 71.9SYMBOL 176 \f "Symbol"F 

Ambient air temperature (Winter), T = 30.4SYMBOL 176 \f "Symbol"F 

Drag factor = 0.950

Roughness = 750 micro inches 

Heat transfer coefficient = 0.211 Btu/Hr-SYMBOL 176 \f "Symbol"R-ft2

Available supply pressure from TransCanada at the international border, P = 1440 psig

Minimum delivery pressure to key customers (incorporates pressure buffer for transient operations and meter losses of 25 psig north of Wright, 45 psig south of Wright, and 100 psig at South Commack and Hunts Point).


925 psig to Canajoharie


775 pisg to Wright


745 psig to Pleasant Valley


755 psig to Milford B


525 psig to South Commack


500 psig to Hunts Point

Pipeline maximum allowable operating pressure = 1440 psig on the mainline and 1480 in compressor station yard piping.
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