
5. GAS DEMAND )~ND sllJPPL y

5.1 PIPELINE CAPACIT"r' ADDITIONS

Prior to the autumn of 2001 , no sub:stantial pipeline expansions had been built in N ew York since

the Iroquois addition in 1991. The JEIA has noted that, as a result of this limited supply

expansion and substantial gas demand growth, downstate gas dc.~liveries in the New )rork City

area have approached their Ithroughput limits.27 However, substantial expansion of the New.

York pipeline infrastructure is already under way. With projects that have recently been

completed or are expected to be conl1pleted by the end of 2003, J total of 465 MDT per day of

new delivery capacity will be available into the downstate region, for an increase in delivery'

capacity of 16 percent. Thi:s additional capacity exceeds foreca~ted growth in nongeneration gas

demands through at least 20105.

In addition to the 465 MDT per day of expansions already being added, there are numerous
pipeline proposals for new ~md expamded capacity to serve N ew York, totaling more than one
billion cubic feet per day ofcapacit;{. Not all of the projects will be built, as some are competing
to effectively serve the saml~ markets and some are seeking markets that will not evolve. A
substantial portion of the pr,oposed (;apacity has begun to clear regulatory hurdles; the FERC has

provisionally approved projects that could provide a total of approximately 800 MDT per day,
primarily to the downstate region (an increase in capacity of approximately 27 percent).

The set of the proposed pip(~line projects are that have recently been added or will be in place
before November 1, 2003, are included in all of our pipeline capacity expansion cases. These
projects include the following:

. Iroquois Athens is an expansioJtl that is designed to serve a 1,080 MW combine~ cycle ,

power plant under development in Athens, New York. Under the plan, Iroquois ,\¥ill expand

its existing capacity by '70 MDT per day by installing a 10,000 horsepower compressor on

the existing system, witll a start-up date of September 2003. In addition to increasing

deliverability to the Ath,ens plant, Iroquois believes that the new compressor will increase

reliability on their system as a w'hole.

. Iroquois Eastchester r~~ceived its FERC Certificate in December 2001, and is expected to go

forward with an additiona1230 rvfDT per day in Apri12003. Thirty miles of new pipe will be

laid from N orthport, N e'w York, under Long Island Sound into New York City .The new

segment of pipeline will be accompanied by upstream additions and modifications to

compression at Dover, E~oonvi11l~, Wright, Athens and Croghan, New York.

27 Status of Natural Gas Pipeline System Capacity Entering the 2000-2001 Heating Season, EIA Natural Ga.S'

Monthly, October 2000; Natural Gas Transportation-Infrastructure Isslres and Operational Trends, EIA
Natural Gas Division, October 2001.
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. Transco MarketLink "tlas originally planned as a three-ph.lse project to bring 700 MDT per

day into the New York/New Jersey area from the Midwest. Over the past two years, the

project has undergone significant revision, and is currently .lpproved as a two-phase project.

Phase I was completed JIll Decernber 2001, and has a capacity of 166 MDT per day into the

region. Transco Leidy East has been incorporated into Market Link Phase II and is

expected to be in-service by November 2002. Of the 130 MDT per day of capacity from

Phase II, 25 MDT per day are e;(pected for New York State

. Other Projects represent other expansions in the New York area, although they are not

necessarily directed to 1'.;rew York. From all of this capacity , we have included 25 MDT per
day of deliveries into downstate New York, to be in service by November 2003.

AIgonquin Hanover C(]lmpression is expected to bring 135 MDT per day of

capacity into the NJ/NY area on Texas Eastern.

Stagecoach Stolrage is a. high-deliverability underground storage project in New
York and Penns;{lvania (;onnecting to the Tennessee Gas Pipeline. It is planned to

have up to 500 MDT per day of deliverability .

In total, we have included 465 MD1' per day of capacity that W(lS either recently installed or will

be installed prior to Novem1ber 200~1. For the period after 2003 we have not selected anyone

proposed pipeline expansion or new pipeline project over another. Rather, we have accounted
for the proposed projects th:rough "~~eneric" capacity expansions. By using generic pipeline

expansions, we are able to reflect our fundamental assessment that new pipeline capacity will
follow the commitments of power generators to contract for pipeline capacity to support their

projects. As previously stated, it is unrealistic to hypothesize substantial new power generation

capacity without assessing the incremental pipeline capacity that is being marketed to support

that incremental load. Our igeneric I~xpansion cases into the downstate area span the potenti,ll

range of additional capacity that could be created by the proposed projects.

The pipeline expansion cas(~s represent the following:

. No additional expansioIJl after November 2003 (beyond the .~65 MDT per day discussed

above).

. Additional Pipeline capacity expansions (beyond the 465 M DT) into the downstate market of

300, 400, 500 and 800 MDT per day.

5.2 GAS DEMANDS FOR TRADITIONAL END USERS

The demand for gas by tradiltional end use gas consumers (i.e., all gas demands except those for

electricity generation) in New York is projected to grow a total ofjust over 6 percent between
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2002 and 2005, with all of that growth effectively in the downstate region, as shown in Table (5.28

This growth represents the Nt:w York LDCs' outlook that each LJ)C provides annually to the

New York Public Service Co]nrnission.

T able 6

Ne,w York State Gas Market

2002 and 2005

Million DekaTherms

The upstate and downstate mllfkets are quite different. HistoricaUy, the upstate market has
represented about 45 percent 'Dfthe State's LDC demand, while the downstate market is about 55
percent of the State's demand. Projected growth in the nonpower sector over the next five years
is significant in the downstate area.

In general, the infrastructure in the upstate area is relatively robust and there is a substantial
cushion between peak gas demands al1d physical gas system deli\erability during a year with
normal winter weather. Our ~malysis shows that upstate capacity will remain adequate through at
least 2005. This finding is illlllstrated in Figure 17, which depicts the upstate gas supply/demand
balance, under both normal and extreme ( design winter) weather conditions, for our case with the
most electric generation additions (4,L~35 statewide) and no new pipeline capacity. This case
represents a "worst case" scenario, since peak-day gas demands among generators are at their
highest and deliverability is at its low,~st. Given the low growth rate in traditional gas demand
for this region and the amount of gas-fired capacity additions prOl)Osed for the area, the cushion
between peak gas demands arld winter deliverability in a normal winter will remain more than
adequate over the forecast peliod. During a cold (design weatherl winter, gas demands would
approach physical capacity li]nits on a few days, and exceed capa,.-:ity on one day. However, £~r
this brief period when a small amoun1: of the maximum potential ~as demand cannot be fully
supplied, the upstate area has more than sufficient substitute, oil and other non-gas-fired
generating capacity to allow t:lectric demands to be met.

51

28 Traditional end users include residential, c::ommercial, industrial, and transportation customers. Forecasted

demand growth includes potential new us'~s among these consumers, such 1\S expanded use of natural gas for

transportation.
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Figure 17
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This is not meant to imply that there are no areas in the region where gas deliverability may be
limited. We recognize that within individual upstate LDCs, there may be deliverability
constraints in portions of the system. However, our analysis treats each LDC as a single node
and we did not analyze deliveJrability (~onditions within the LDC.

Downstate conditions are sub~;tantiall)r different than those found Ilpstate. Peak gas demands in
the downstate area have requiJred interruptions in deliveries to interruptible customers in the
winter. During the course of a typical winter, residual fuel oil is rtmtinely substituted for gas in
some large commercial and industrial boilers as well as steam ele(tric power plants. When gas is
higher priced than residual fu(~l oil, th(~ decision is driven by eCOlli)mics--customers that can use
either fuel choose the lower cost fuel. As discussed in section 1.1 earlier, historically this has
been the case for dual-fueled (~lectric ~~eneration in New York. When gas prices rise, reflecting
its limited availability, the gas and ele.ctric markets clear by using substitute fuels (oil) for
electric generation-leaving g;as supplies for those consumers with limited/no options for
substitution.

Downstate there is reasonably strong !~rowth in the demand for ga~ outside of that used for
electric generation-a total of almost 11 percent between 2002 and 2005. Our analysis shows a
need for the pipeline capacity that is currently being added into the downstate area to serve this
potential growth, even if the gas requirements for electric generation do not increase over
historical levels. We expect tllat the downstate non-power-generation gas market growth itself
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increases the average daily demands that the LDCs must serve. If the LDCs maintain their full

design winter reserve, then the daily capacity into this market would have to increase by 29~~

MDT per day.

In the future, gas deliverability in this area will be stressed by tIle forecasted growth in both

traditional gas markets and the increased demand that would be created by new power plants.

With the pipeline capacity that exists today, in both a normal and a design winter, the LDCs

would need to limit deliveriies to a portion of their interruptible gas load in 2002. As the

interruptible loads are desi~~ned and priced in anticipation of interruptions, there is nothing

unusual about such an event. It does point out, however, that the gas delivery capacity in the

downstate area is tight during peak winter months.

For 2002 we only included 255 MDT per day out of the total of 465 MDT per day. This amount

represents the approximate portion that was expected to be in s{~rvice during the year at the time

our analysis commenced. If the design winter increment on the downstate growth is excluded,

then the additional capacity is just sufficient to meet the new load. Without further expansion

(beyond the 465 MDT per day included in all cases), the current tightness in this market would

remain not much different than it is today. Even with the additjonal capacjty , under normal

weather conditions, our analysis shows some minor interruptions of interruptible customers in

the wjnter period, which is not an abnormal event. Given the very mild winter in the first quarter

of 2002, the normal weather assumption that underlies our fore(:ast is unlikely to occur. As a

result, this capacity limitatil:>n may not emerge until next winter (albeit quite small, and

manifested only with the interruptible customers ).

5.3 GAS DEMANDS FOR ELECTRICITY GENERATION

The maximum potential demand for gas by electric generators increases by 2 percent between

2002 and 2005. The relatively modest growth in maximum potential gas demands reflects a

large shift downstate away from relatively inefficient steam gas units to the new, more efficient

CCs, as shown in Table 7. As shown, the maximum potential downstate demand for gas by

electric generators in 2002 :ls 305 MDT. This total represents the total demand for fuel (i.e.,

Btus, irrespective of their source-gas or oil) by gas-capable generating units.

As shown in Table 7 most of the 2002 demand is from generators that take deliveries at

relatively low pressures (e.~r., dual-fired gas/oil units). As many of these units bum oil routinely

(sometimes due to better economics for oil, other times due to seasonal interruptions of gas)"

actual historical downstate ,gas use is well below any estimate of maximum potential fuel

demands by these units. Fo,r example, as shown in Figure 1 in the first chapter of this report, gas

accounted for approximately 50 percent of the total fuel bum 01' dual-fueled units in New York

State during 2000 and 200 I.
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Table 7
Maximum Potential Gas Demands

)'mong Electric Generators
New York State
2002 and 2005

Million DekaTherms

Absent any load growth, the 4,435 MW ofnew gas-fired, CC units (taking deliveries at high

pressure) in our highest electric case, would simply substitute for existing steam electric pla.nts

and potential gas demand wlJuld go down. The substantial numher of new combined cycles

included in the 4,435 MW case effectively reduces the total potential gas demand between 2002

and 2005 even though the toltal downstate generation from gas increases.

It is important to note that satisfying the entire gas market year-lound by pipeline is a very

unlikely scenario as it would be economically unwise. A distinc tly seasonal gas market will not

produce high load factors for pipeline expansion projects if the expansions are sized to meet

maximum potential winter peak demands, including demands b) electric generators. Gas

pipelines in the N ortheast are typically sized to operate at very h igh load factors for the winter

season. The extreme peaks ;are served at a lower cost by high-dt.liverability LNG and curtailing

interruptible customers (if they have not already switched to the)r alternate fuel based on

economics ). The longer shoulder periods are served by winter storage services. If all winter

peaks were served by year-r,ound pipeline capacity , released capacity would be available at low

prices for most of the year, making it extremely unattractive for those customers that purchased

long term firm capacity .
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5.4 ANALYTICAL RESUl-TS: G)~S AND OIL USE FOR ELECTRiCiTY GENERATION

Our analysis shows that with the addition of 465 MDT per day vf pipeline capacity assumed to

be in place by November 2003, New York will have sufficient gas delivery capacity to supply

the amounts of gas required for generation under all 2005 generation and pipeline addition

scenarios, provided the existing ability to burn oil is maintained. For each new generation

capacity scenario, there is a range of feasible combinations of gas pipeline additions and oil-

burning capability that allows the fuel needs of electric generators to be met. This range of

combinations illustrates the trade-offbetween gas pipeline capacity and local Btu storage. There

are advantages and disadvantages associated with each.

. Pipeline capacity additions ofbt~tween 300 MDT per day and 800 MOT per day (beyond the
465 MDT per day) would provide additional benefits to the electricity and natural gas

systems, including enabling the use of larger quantities of cJeaner-burning natural gas and the

potential for better contimgency protection.

. The more natural gas pi]peline capacity built and used to serve electricity generation, the

more dependent the elec:tric system is on natural gas availability and the more exposed i1 is to

natural gas price volatililty .

The remainder of this section presents the analytical results underlying these basic conclusions
from our electric and gas system modeling, beginning with annual generation among gas-fired

power plants.

Tables 8,9, and 10 i11ustratl~ the annual amount of electric generation produced by gas-fired and

dual-fueled units, by fuel type. Each table shows annual generation for the downstate region

under each pipeline additions scenario for one of our new generating capacity cases. Table 8

begins with the results from the 4,435 MW generation expansion case. The first column of the

table shows how much eachl type of gas-capable unit would generate if its maximum potential

gas demand were fully supplied. Note that in this unrestricted gas delivery case, 75 percent of

the gas-fired generation conaes from CCs. Because gas deliveries are not restricted, the

maximum potential demandl is supplied on every single day.

The second column of the table shows the gas-capable units' generation in the scenario with no

additional pipeline capacity added into the downstate region po.'t 2003. In this case, 25 percent

of the generation from new CCs using gas would need to be replaced by generation from non-

gas-fired units or increased imports into the downstate region (from either the upstate region or

outside New York). Note that the total generation among the units represented in this table

decreases when pipeline constraints are encountered. This is due to increased imports into the

downstate region.

The remaining columns show the results from the pipeline expansion scenarios with 300, 400,
500, and 800 MDT per day of new capacity .As more pipeline I::apacity is added downstate, the
CCs and gas-fired steam units receive an increasing portion of their maximum potential
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demands. In the 300 MDT per day case, 95 percent of the gas needed to allow CCs to operate on

gas all of the times they wis:h to run can be supplied. In this case, there are 280 days with no

restrictions in gas deliveries, and on most days when capacity is constrained, a large portion of

the potential demand can be supplied. Incremental pipeline capacity of 400 MDT per day

increases the number of operational days with no restrictions at all to 318 while allowing 98

percent of the gas power market demand to be served. F or the c ase with 800 MOT per day, lOO

percent of the maximum potential demand for gas is met.

Table 8
Generi3tion by Gas-Fired and Dual-Fueled IJnits (GWh)

Downstate Region 2005
4,4f35 MW (3enerating Capacity Additions Case

Maximum

Potential

Gas Demand

No Post 2003

Pipeline
Expansions

300 MDT/day

Expansion
Into Downstate

400 MCl Iday

Expansion

Into COWl Istate

500 MDT/day

Expansion
Into Downstate

800 MDT/day

Expansion
Into Downstat,:,

Combined-

Cycle Units

Fueled bv Gas
27 ,856 20, 762 26,520 27 ,304 27,734 27 ,856

Other Units
Fueled by Gas 9,003 8,217 8,656 8,743 8,786 9,003

Units

Fueled ByOil
0 1,705 1,038 567 296 0

Total 36,858 30,684 36,214 36,618 36,816 36,858

# of Days When

Maximum

Potential Gas

Demand is

Supplied

365 140 280 318 342 363

% Served of

Maximum

Potential Gas

Demand

100% 79% 95% 98"A 99"10 100%

Table 9 shows the analogou!) results from the case with 1,780 M W of new generating capacity.

Looking at the generation mix in the unrestricted case shows that generation by CCs is more than

60 percent lower than in the 4,435 MW Case, as far less new gas-fired capacity is added. In the

case where no pipeline capa,city is added after November 2003, the generators' maximum

potential gas demands can be met on 228 days of the year, and 91 percent of the potential

demand is supplied. If an additional 300 MDT per day of pipeline capacity is added, 98 percent

of the potential gas needs for generation can be met, with unlimJted deliveries on 318 days.
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Table 9
Generation by Gas-Fired and Dual-Fueled IJnits (GWh)

Downstate Region 2005
1,780 MW Generating Capacity Additiof1s Case

Table 10 shows downstate !~eneration and deliveries for the 1,030 MW case. With the pipeline

capacity remaining fixed af1ter November 2003,93 percent of gt'nerators' potential gas demands

can be met, with deliveries lllnrestricted on for 248 days of the year. If an additional 300 MDT

per day of pipeline capacity were added, unrestricted demands could be fully served 323 days of

the year and 98 percent of the gas requirements would be fully met.

Table 10
Generation by Gas-Fired and Dual-Fueled Units (GWh)

Downstate Region 2005
1,030 MW Generating Capacity Additio"s Case
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Table II presents a summar:y of the results from our electric and gas model analysis. For each

generating capacity and pip~~line expansion scenario, estimates {If gas and oil use are shown. The

maximum potential gas demands are shown first (in the fourth column of the table). The

maximum potential gas demands are calculated by assuming that there are no deliverability

constraints limiting the amolllnt of gas used for electric generation. Columns six through ten list

the projected amounts of ga~;, and the corresponding amounts of oil, that could be used for

electric generation under ea(:h of the pipeline expansion cases. The amounts of gas consumed

are calculated by assuming that generators will always bum gas if the pipeline system is able to

deliver it. Correspondingly, the amounts of oil used for electric generation are calculated by

assuming generators will only bum oil during those periods when the gas delivery capacity has
been fully utilized. N ote tha,t estimated gas and oil use do not al ways sum to the maximum

potential gas demand. The difference is attributable to changes ill net imports and exports and

changes in generation amonJ~ units that bum other fuels.

Table 11
Summary of Gas and Electric Modeling Results
From All Gas and Electric Expansion S(;enarios

All of New York
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The results presented in the table highlight several key findings.

. The statewide maximum potential gas demand for electric generation is higher in all 2005
cases than in the corresponding cases for 2002. This result is due to growth in electric loads
as well as the presence of more base-load, gas-fired generation.

Comparing the projected jruel use across capacity-addition scenarios shows that for a given
level of pipeline capacity, gas deli veries typically decrease when a larger amount of new
electric generation capacilty is added. As more combined-cycle generating units (CCs) are
added in the downstate arl~a, the limited amount of gas available in those areas is able to
support more generation clue to the relative efficiency of the new units. Hence, less electric
generation is needed from other areas, and less total gas is consumed.

.

The efficiency advantage of new CCs also lowers the need for generation from steam units
fueled by residual oil. As a result, oil use generally also declines as more new generators are
added.

.

. Pipeline expansions totaling 800 MDT per day into the down& tate area are sufficient to meet
the maximum potential df:mands of generators in the case with the most new electric capacity
(4,435 MW). Fewer pipeline expansions are needed to meet the maximum potential
demands if less new geneJration capacity is added. ill the case with 1,780 MW added, only
500 MDT per day is required; in the case 1,030 MW, 400 MDT per day is sufficient to meet
the maximum potential gas requirements.

. Our case for 2010 shows lthat annual fuel demands among gas-fired and dual-fueled
generators will increase a]pproximately 20 percent between 2005 and 2010. This substantial
increase in generation refl.ects the fact that existing base load units (nuclear, coal, and hydro)
are already operating neat. full capacity in 2005. Hence, incremental electric load growth will
need to be met either by new CCs or by existing steam units that have traditionally operated
at low annual utilization 1evels. The 2010 maximum potential gas demand of generators can
be met with 800 MDT peJr day of pipeline expansions into the downstate region.

As the issue of pipeline adequacy for the growth in the generation market is one of the principal
areas of interest for this study', we have shown the daily deliverie~ of gas and oil to the
Downstate electric generators: for the 4,435 MW electric case under each of the pipeline
expansion scenarios that we alnalyzed. The data are for the full y{~ar. Figures 18-22 illustrate the
gas deliveries and the oil con:)umed (primarily residual fuel oil in dekatherm equivalents).

Figure 18 depicts gas (shown in maroon) and oil (shown in blue) usage for 2005 in the case
where there are no post-2003 expansions in gas pipeline or LDC I.;apacity. As illustrated, a
substantial quantity of oil is consumed in this scenario during the winter, as well as on a few
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peak days in the summer ?9 Filgure 19 depicts gas and oil usage wlth 300 MDT per day of
additional pipeline/LDC capac;ity into the downstate region. Two things change as a result. The
amount of oil used declines substantially. Oil is used in dual-fuel or oil-only units only in the
winter. Additionally, as the hilgh efficiency CCs are substituted for the older steam electric units,
the total fuel use in the downstate area declines.

As shown in Figure 20, addin~~ an additional lOO MDT per day (for a total of 400 MDT per day)
has very little impact on the relative amounts of gas and oil burned to generate electricity in thf:
downstate area, since there W3lS very little oil burned in the 300 MOT per day case as a starting
point. Oil is still used in dual-fuel units for a few days, even in tht: 500 MDT per day case
shown in Figure 21. Figure 2:~ shows that, with the entire 800 MIlT/d of incremental gas

pipeline/LDC capacity expansions, oil use for electric generation is completely eliminated, even
during the winter .

Figure 18
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29 Projected oil usage is compared '~th historical levels in section 5.5 below.
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Figure 19

2005
Fuel Consumption in Downstate Gas Capable Ullits

4,435 MW Electric Capacity Additions Case
(300 MDT per Day Pipeline Expansion)
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Figure 21

2005
Fuel Consumption in Downstate Gas Capable Ullits

4,435 MW Electric Capacity Additions Case
(500 I~DT per Day Pipeline Expansion)
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Figures 23, 24, and 25 show 8lvailable and utilized capacity into an example gas load pocket in
the downstate area under the (~ase with 4,435 MW of capacity and various levels of pipeline
expansion. For different leve:ls of pipeline expansion, the charts iLlustrate chronologically over
the year the utilization of gas deli very capacity and the periods when oil needs to be burned. The
green shaded area represents 1:he capacity available for deliveries to electric generators (after
nonpower demands have been met). The maroon portion represents estimated deliveries to
electric generators. During p(~riods when delivery capacity is fully utilized, the green area is not
visible behind the maroon. TJl1e yellow area illustrates the amount of oil that is burned by electric
generators when gas pipeline capacity is fully utilized.

If no pipeline expansions are added in the 2003-2005 period, the delivery capacity into the,
area is fully utilized on m.my days. As a result, some oil is burned during many days in the
winter and a few days in the summer .

.

If downstate pipeline cap2lcity is increased by 300 MDT per day, the full capacity is required
on substantially fewer days and less oil is burned.

.

Figure 23

2005
Fuel Burn for Electric Generation in a

Gas Load Pocket in the Downstate Region
(No Post-2003 Pipeline Capacity Expansion, 4,435 MW of New ( ienerating Capacity)
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Figure 24
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Figure 25
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. When all proposed pipeline expansions are included (£)r an additional 800 MDT per
day of capacity), gl~nerators' full, maximum potential ~~as demands can be met and
there is substantial unutilized pipeline capacity throughout the year.

Figures 26 and 27 illustrate the seasonality in electric generators' potential gas demands and the
amount of capacity available to meet those demands. The graphs depict load duration curves for
winter and summer gas deliveries to electric generators in the do",nstate region in 2005. The
bottom area of each graph, shaded blue, shows the projected gas deliveries to the electric
generation market in 2005 for our case with 4,435 MW of new electric generating capacity and
the most restrictive pipeline e;(pansion scenario (only the 465 MDT per day currently being
added). The jagged, yellow aJ"ea on top of the load duration curve shows the portion of electric:
generators' maximum potential gas demands that would not be served, gi ven the assumed

pipeline capacity.

Figure 26 illustrates the situat:ion for winter 2005 (covering Novelnber 2004 through March
2005). Some gas is available for electric generation in the downslate region everyday (after
nonpower gas demands are fully met), just not enough to serve th{: entire potential requirements
of gas-capable generators. Thlere are only six days when the maximum potential demands of
electric generators are fully met, and deliveries total 56 percent of maximum potential demand.
When the maximum potential demands are not met, either the generators will burn oil in place of
gas, or other non-gas-fired uniits will be dispatched in their place. Alternatively, pipeline
capacity would need to be expanded if the unserved portions of willter demand were to be met.

The situation in the summer i~; very different, as shown in Figure 27. Electric generators ,

maximum potential demands for gas are full y met on 134 of 214 days. And, on those days when
there are unmet demands, the shortfall is a relatively small portion of total maximum potential
gas demands. As a result, deliveries total 93 percent of maximum potential demand. Hence,
little expansion would be needed to meet unrestricted summer gas demands for electric

generation.

The addition of 300 MDT per day into the downstate market has a significant effect on the
proportion of unrestricted winlter gas demands that can be served. Figure 28 shows the winter
gas demands and deliveries from Figure 26, but with the addition~ll portion of potential demand
that can be met with the pipeline expansion in place shaded red. With the additional capacity,
most (89 percent) of the wintt:r maximum potential gas demands jar electric generation could be
served. In the summer, the adlditional 300 MDT per day of capacJty would be utilized very little
as the existing available capa(:ity is very large relative to the maximum potential gas demands for
electric generation. The result is that summer demand provides little economic support for the

pipeline expansion.

These charts illustrate the dile:rnrna facing owners of new CCs as I:hey consider their gas supply
options. Since a pipeline/LDC expansion will require electric generation owners to contract for
firm capacity to compensate for its construction, the generators are faced with a situation where,
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effectivel ~ the entire year-round cost of the pipeline expansion wI>uld need to be justified by
their desif to secure gas supplies in the winter. In order for the gt:nerators to be willing to enter
into firm apacity contracts, ~'inter prices in the electricity market would need to be high enough
to compeQsate the generators for the cost of securing firm capacit). Given that electricity prices
and spark spreads are typically lower in the winter than in the summer and electricity prices may
be, in effet~, capped by the generation cost of steam units burning residual oil, owners of CC
units may rot have an incentive to contract for firm, year-round capacity.

Figure 26
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Figure 27

Estimated Gas Deliveries and Maximum Potential Gas Demands for Electric Generation:
No Post-2003 Pipeline Capacity Expansion, 4,435 MW of New Ele :tric Generating Capacity
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Figure 28

Estimated Gas Deliveries and Maximum Potential Gas Demands fo Electric Generation
300 MDT/day F"ipeline Expansion, 4,435 MW of New Electric Gellerating Capacity
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The risk ~ the electric industJ~ is relatively low as long as the suhstantial overhang of oil-fired
generatio capacity that currently exists, as shown in Table 12, is not substantially diminished.
A substa ial decline in the available oil fired generation capacity would increase the probability
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that the la~k of firm pipeline capacity would create a dilemma for the electric industry .As Table
12 illustra es, if no gas were available at all during the winter, the existing oil capable units can

substitute ompletely for those generating units burning gas, allowing electricity demand to be
met entire y. Interestingly, it is not actually the oil-fired steam electric capacity that is important
here but r~ther the fuel storage and resupply capability inherent in that capacity.

If the pre orninately residual oil storage tank capacity were converted to distillate oil tanks, new
combined cycle plants were located on sites where the tanks exist, and inventory volumes of
distillate il were maintained, then the issue of winter service gas availability would become
moot, eve for the CC units (as long as the facilities could bum oil for more than 720 hours and
maintain i ventory volumes of oil). In the event that the CCs do not install more than a few days
of on-site .stillate storage, the capacity to refill their tanks becomes important. For the
repowerin plants, there is often existing barge delivery that would allow refills without
introduci 9 substantial stress on the petroleum industry .However, waterways do occasionally
freeze, af cting barge deliveries at oil terminals and/or power plant sites. Additionally, during
periods o extremely cold weather, the combined demands of elecT:ric generators and heating
customers have, on rare occasions, made the distillate oil market 'ery tight.

Table 12
Available ~;ubstitute Capacity for Gas-Fired Generat on, by Type

4,435 MW Electric Capacity Additions Ca!;,e

Downstate New York
2005

5.5 PR JECTED AND HISTORICAL OIL USAGE

We have ompared our projected 2005 oil burn for electric generation in New York with

historical ata as a way of validating the reasonableness of our cases. Figure 29 shows 2000 and

2001 hist rical monthly oil use along with estimated 2005 oil use from two of our model

scenarios: our 4,435 MW capacity additions case with no pipeline expansions and the case with

1,030 M of new CCs and no pipeline expansions. The total aml)unt of oil bummed in each of

these case is below the historical levels from both 2000 and 2001. Because the results from the

case with 1,030 MW show that more oil is bummed than in any other case we have modeled, we

can concl de that the amount of oil bummed in each of our cases falls below historical levels.
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This finding suggests that the levels of oil burn that we have estimated should be feasible under
existing and expected future environmental restrictions.

Figure 29

Residual Oil Consumption in Eastern New Yclrk

Historic;al 2000 & 2001 and Estimated 200~
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5.6 EXTREME WEATHEFt SENSITIVITY CASES

While our analysis indicates that the gas and electric systems can reliably meet their future loads
under a range of electric generation and gas pipeline expansion scenarios, oil use by electric
generators remains a key subs:titute for gas during times of peak gas demands (e.g., cold winter
days). This is particularly trule during extreme winter weather conditions. For example, in 2005
under normal winter weather ,conditions, if 4,435 MW of generativn capacity is added along with
300 MDT per day of post-2003 pipeline expansion, gas pipeline capacity into the downstate
market is adequate to satisfy 89 percent of the total potential winter gas demand for electric
generation.3o Under design winter conditions, where the tempera1ure-sensitive gas load can
increase between 10 and 20 plercent (depending on the LDC), the gas available for electric
generation declines substantiallly. As shown in Table 13, in this case, only 70 percent of total
potential winter gas demand for electric generation is met, compared to 89 percent in the normal
weather case. Lower levels of gas use will require offsetting incrcases in oil-fired generation to

30 As explained above, oil-flfed generation is used to for the remaining 11 per :;ent of total fuel needs to ensure that

electric needs are fully met.



ensure that electricity demands are fully met. Alternatively, gas-fired generators could operate at
a level similar to what we havte estimated for a norma12005 winter if between 100 and 160 MDT

per day of additional pipeline capacity were added.31

Table 13
Generation by Gas-Fired and Dual-Fueled Ur 1ts (GWh)

DolNnstate Region 2005 Design Winter ~ase
4,43!5 MW Generating Capacity Addition~ Case

~aximum 1-10 Post-2003 300 MDT/day 4CO MDT/day 500 MDT/day
Potential Pipeline Expansion E xpansion Expansion

Gas Demand Expansions Into Downstate Inti' Downstate Into Downstate
Combined
Cycle Units

I Fueled by Gas
27,856 26,520 24,035 25,321 26,340

Other Units
Fueled by Gas 9,003 8,656 8,302 8,370 8,440

Redispatched
Units
Fueled Bv Oil

0 1,038 1,632 1,509 1,072

Total 36,858 36,214 33,970 35,200 35,852

# of Days When

Unrestricted Gas
Market for Power
Is Served

365 280 246 272 298

% Served of

Unrestricted Gas

Market for Power

100% 95% 88% 91% 94%

Higher than expected electric demands pose another potential risk to the gas and electric system.
However, our finding that the gas and electric systems can reliabl) meet their future loads across
the range of scenarios included in our analysis holds true, even wilh higher electric loads. In a
2005 case with extreme weather loads (defined as an increase in bl)th peak demand and annual

energy requirements consistent with the extreme weather peak fort~cast reported in the NYISO
Gold Book31 and 4,435 MW of new capacity, electric loads can be met under all pipeline
addition scenarios. In this caste, slightly more oil needs to be burned by electric generators in
each corresponding pipeline s(;enario, but total oil burn remains be low historical levels and
should therefore be available.

31 As shown in Figure 17, under design winter conditions there is one day whet a very small portion of upstate gas

demands for electric generation canrlot be fully supplied. Hence, a very small a mount of oil would also need to be
burned in the upstate area.
32 See New York Independent Systt~m Operator, 2001 Load and Capacity Datu (Gold Book), pp. 4-5.
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5.7 ELECTRiCiTY GENElRATION FUEL MiX AND RELIABILITY CONSIDERATIONS

With the addition of new CCs in the NYCA market, gas will fir~ an increasing amount of electric

generation. The new, more efficient CCs will replace output fr('m the less-efficient, gas-fired

units, output from generators bumming other fuels, and imports into NYCA from other regions.

This substitution will increase the portion ofNYCA electricity ~enerated from gas.

Prior to the introduction of 1he gas- fired CC units, the gas used tor power generation in the

downstate market was in dual-fuel steam units. Whenever gas was not available for these u!:Iits,

they simply shifted to oil. i\.s most of the new CCs do not have either firm delivery contracts for

gas or oil backup for more than a short time (if at all), the reliability of the units is subject to gas

availability , something that cannot be guaranteed under current ;;onditions.

There are three ways that the electric system can broadly maintain, and possibly enh:;lnce, its

reliability as the dependenc(~ on gas increases. First, if the new units were to contract for firm

gas supply and delivery senrices, then absent a delivery system failure, the fuel would be

available when the units were dispatched to run. Secondly, the units could install a backup fuel

if they could be assured that they could switch on the fly should their gas supply be interrupted.

Third, if the overall system '(not the CC units themselves) could have adequate oil-fueled

capacity that is capable of meeting the 10- and 30-minute response time requirements.

Each of these "solutions" comes with caveats. In the first case, where the CCs contract for fIrm

gas, the CCs would have to absorb the price of firm pipeline caracity -a cost that is much higher

than the released capacity oJr interruptible rates they would otherwise pay. Based on the limits to

surplus pipeline capacity to New York, it is unlikely that a significant number of CCs could

expect to operate with gas ~lithout committing to a firm pipelint.~ contract (likely to be a pipeline

expansion). The reluctance to enter into such an agreement by a CC operator is driven by short-

term economics-the lack of compensation for being a "more rcliable supply" and the limited

profitability of selling into the electricity market during the winter periods when the high cost

capacity would be unlikely 1tO be obtained otherwise.

Even with a firm gas contralct, the diversity of the gas supply pl,lys a role in the reliability of the

unit. Clearly, if all of the units were served by a single pipeline should that pipeline suffer any

major system failure that could not be addressed by other gas supplies, then the system would

still need some oil-fired generation units. These could be the CCs if they had adequate short-

term oil backup on site (use;able for days, not hours) in which case the steam units may be

retired. Alternatively, the e:~isting oil-fired steam electric units could be provided incentives to

remain in service to assure ~;ystem reliability. This is an interesting aspect of the repowering

situations where there are already large storage tanks on site. Converting one of these tanks to a

distillate tank (with the environmental permits to utilize the fuel as needed) would provide a new

CC unit with oil availability comparable to that of an existing dual-fuel steam unit.

Ifthe units were to have ba(;kup fuel and pennits to bum it for extended periods (weeks, not

days), then the units' fuel reliability would be very high. Under these conditions, it is likely that



the existing steam units would be di~;patched so rarely, that their opportunity costs may exceed

their value in the electricity market and they would be retired.

,
In the third case, where the CCs do not have a finn contract for Has or a sufficient backup fuel, it

is unlikely that the pipelines would be constructed. The existing steam electric units would

likely remain in service and run when gas was unavailable to the CCs. In this case, the CCs

would have relatively low c(lpacity factors, and less-efficient units with higher emission rates

would run more often.

The disconnect between the gas industry and the electric industry is quite stark. If one analyzes

the behavior of the merchanl: power :sector, they have little incentive to either contract for a firm

gas supply or to install any substantial oil backup in the current t.:nvironment. First, there is a

substantial amount of released pipeline capacity available in the summer to serve the downstate

market. This capacity can b,~ had at a sizable discount from filed pipeline tariffs, providing

generous savings. Secondly, the bac:kup fuel ( or firm capacity) i s primarily required during the
winter months when the margin on g;eneration has traditionally been low, so the penalty for not

operating on any given wint(~r day(s:1 is small. Finally, there is no compensation to the

generators for acquiring any backup (i.e., no differential consideration in a generator's abilit)r to

participate in capacity mark(~ts).

On the pipeline side, pipelines are required by the FERC to sho\\' a market need for new

capacity .The only accepted showings are executed capacity contracts. Without a demonstrable

market, the pipelines will not be built. And because the incremental market is largely a power

generation market, the lack of incentives on the merchant generator side effectively delay the

timing of the pipeline expan:,ions until the generators sense that there will not be adequate

surplus pipeline capacity for a sufficient number of months and they contract for the space. The

incentives of the two players: need to be realigned if the goal of f~reater electric efficiency,

reliable generation, and bettt~r air qu;ality at a reasonable cost is to be achieved.
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the existing steam units would be dispatched so rarely, that their opportunity costs may exce(~d

their value in the electricity market and they would be retired.

,
In the third case, where the CCs do not have a finn contract for ~as or a sufficient backup fuel, it

is unlikely that the pipelines would be constructed. The existing steam electric units would

likely remain in service and run when gas was unavailable to the CCs. In this case, the CCs

would have relatively low c~lpacity factors, and less-efficient urnts with higher emission rates

would run more often.

The disconnect between the gas industry and the electric industry is quite stark. If one analyzes

the behavior of the merchan1: power sector, they have little incentive to either contract for a firm

gas supply or to install any substantial oil backup in the current cnvironment. First, there is a

substantial amount of releas(~d pipeline capacity available in the summer to serve the downstate

market. This capacity can bl~ had at a sizable discount from filed pipeline tariffs, providing

generous savings. Secondly, the backup fuel ( or firm capacity) is primarily required during the
winter months when the margin on generation has traditionally been low, so the penalty for not

operating on any given wintc~r day(s) is small. Finally, there is no compensation to the

generators for acquiring any backup (i.e., no differential consideration in a generator's abilit)r to

participate in capacity mark(~ts).

On the pipeline side, pipelines are required by the FERC to sho\\' a market need for new

capacity .The only accepted showings are executed capacity contracts. Without a demonstrable

market, the pipelines will not be built. And because the incremental market is largely a power

generation market, the lack of incentives on the merchant generator side effectively delay the

timing of the pipeline expansions until the generators sense that there will not be adequate

surplus pipeline capacity for a sufficient number of months and 1hey contract for the space. The

incentives of the two players: need to be realigned if the goal of f';reater electric efficiency,

reliable generation, and bettt~r air quality at a reasonable cost is to be achieved.
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