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CoBeTHUK Nno NHXXEeHepHO-nccnegoBaTenbCKUM NpoeKTam B
obnacTun npupoaHoro rasa

Kadhenpa xMMmMyeckux n HeOTAHbIX TEXHONOTUIA, YHUBEPCUTET
wraTa BanomwuHr, lapamu, Bariomunr, CLUA

CoeaunHeHHble WTaTbl AMepukn (CLLUA) 3HaunTenbHO aonblue, Y4em
OCTasbHble rMaBHble MMPOBbIE ra30Bble PbIHKW, HE cornallanucb

C NPYMEHeHNeM CMCTeMbl B3anMO3aMeHAEeMOCTHN BMAOB rasa,
0CO6EHHO B OTHOLLIEHUM MMMOPTA CXUXKEHHOro NMPUPOAHOro rasa
(CMr). lasosana npombiwneHHocTb CLUA Bce ewle agantupyetca

no Bonpocam NepemMeHHON XapakTepUCTUKM ra3a B pasHbiX
nmnopTHbIX napTuAx CIMIN B cBeTe NOCTaHOBNEHWA, B KOHLE KOHLIOB
NpUHATOro B cepeanHe 2006 roga ®enepanbHaa KOMUCCUA MO
perynupoBanuto B obnactu aHepretukn CLUA (FERC). HakoHeu-To
KOHCTaTMpyeTCA, 4TO BOMPOC MOXHO 6e3 Tpyaa paspewmnTb nyTem
OCBOEHWA COOTBETCTBYIOLMX CUCTEM OMNpeaeneHna XxapakTepnucTnk
rasa v UMerLNXCA TEXHNHECKNX BO3MOXHOCTEWN.

B3sanmo3ameHAeMOCTb BUAOB ra3a — 3TO pacnpocTpaHeHHas
npobnema AnA razopacnpenenuTernbHblX CETEN, KOTOPYIO pelualT
Ha OCHOBHbIX ra30BbIX PbIHKAx N0 BCeMy MUpY, 0COBEHHO TaM, rae
ra3ocHabyxeHue naet oT MHOMMX pasHbIX UCTOYHUKOB C pa3HbIMU
xapakTepuctukamu. K npumepy, B KOHTUHeHTanbHon EBpone B
TeyeHne HECKOSbKO NeT Ha PbIHOK MOCTYyNano okoso 20 pasHbix
COpPTOB OYEHb CyXOro rasa u okono 15 pasHbiX ra3oBbIX CMECEW
mmnopTHoro CII; u HekoTopble cTpaHbl (Kak To benbrua, dpaHuma,
[epmanua n HuaepnaHabl) akcnnyatvposanu Tpyb6onpoBOAHYO
TPaHCMNOPTHYIO CUCTEMY KaK AJ1A BbICOKOKANOPUHOro, Tak 1 Ana
HU3KOKasIopuMHOro rasa. B aTnx ctpaHax KaHanbl ra3ocHab>xeHusA
npeBpaTUNINCL B TaKylo cpeny, rae B3aMMmo3ameHAeMoCTb BUAOB
rasa ABnAETCA HaCyLWHON NpobnemMoin, KOTopyo cTano Heobxoaumo
paspelumnTb, U pAJ CTOPOH MO Lenu cHabXXeHnA 4OroBOpunmcb

O KOMMNO3ULMNOHHbIX HOpMaXx, 4TObbI cnpaBUTbCA C 3TUM
pa3Hoobpasmem cMecelr U KOMMO3ULWIA.

B ceoto o4epenb, CesepHaa Amepuka n Benukobputanua — roe
no TpeboBaHMAM K rasy, TpaHCMoOpPTUPYEMOMY CETbIO JasibHEro
ra3oCHab>XeHusA, UCTOPUYHECKN NPEANoYnTaeTCA OTHOCUTENBHO
HNU3KOKanopuiiHbIv ras, u cpeam ra3oBbix cMeceln npeobnagaet
BHYTPEHHAA NPOAYKUMA, NocTynatowas B CeTb Yepes

KpYymnHble cucTembl cbopa — NuLlb HeAaBHO OblIN BbIHYXXAEHbI
APUMUPUTBLCA C USMEHAKLWNMNCA ra30BbIMN cOCTaBaMn OT pAga
MUMMOPTHbBIX UCTOYHUKOB, BXOAALUMX B CUCTEMY HEGOMBLUMMU, HO
BaXXHbIMW napTuAMK. Mo3ToMy BOMPOCkl B3aMMO3aMEHAEMOCTH
BMOOB rasa Ao Cux nop nogvYnHAKTCA 06LLWIM npunHUumMnam
rocyAapcTBEHHbIX CTAHAAPTOB KAYecTBa B OTHOLWEHUN uMnopTa
CII n HeTpaAMLUMOHHbIX UCTOYHUKOB rasda kak B CLLUA, Tak u B
BenukobputaHum.

MHorve BHelUHWe ra3oBble PbIHKY NPUHANM NapameTpsbl

B3auM0O3aMeHAeMOCTH AnA obecnevyeHnsa 3aWwmTbl KOHEYHbIX
n0Tpe6V|Tene|7| npu pa60Te C HEeCKOJIbKUMWU UCTOYHUKaMUN NMNOCTaBOK.
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The United States (US) has taken much longer than the other
major gas markets of the world to come to terms with gas
interchangeability, particularly in respect of LNG imports. The US
gas industry is still adjusting to issues of variable gas quality in
different LNG import cargoes in the light of the ruling finally made

in mid-2006 by the US Federal Energy Regulatory Commission
(FERC). It is finally recognising that it is an issue that can be readily
dealt with by adopting appropriate gas quality measurements and
available technology.

Gas interchangeability is a common issue for natural gas
distribution networks to address and manage in major gas markets
around the world, particularly where gas supplies are coming from
many different sources with different qualities. In continental Europe
for example for several years there have been about 20 different
qualities of pipeline gas and about 15 different imported LNG gas
compositions supplying the market and certain countries (e.qg.
Belgium, France, Germany and Netherlands) operate both a high
and low calorific gas pipeline distribution network. The gas supply
chains in these countries have evolved in an environment where
gas interchangeability is an ongoing issue that had to be managed
and a range of parties along the supply chains had to agree
compositional regulations in order to cope with this compositional
diversity.

In contrast, North America and the United Kingdom, where grid gas
specifications have historically preferred a relative low calorific gas
and gas compositions have been dominated by domestic production
entering the network through large gathering networks, are only
recently having to come to terms with fluctuating gas compositions
from a range of import sources entering the system in small but
significant batches. Hence, gas interchangeability is still being
resolved in terms of national quality specification guidelines with
respect to LNG imports and non-conventional gas sources in both
the US and the UK.

Many international gas markets have adopted interchangeability
parameters to ensure end-user protection while dealing with
multiple supply sources. Practically all regional international gas
markets (and even some regions of the U.S) have adopted the
use of interchangeability parameters in their contractual terms and
conditions. The most commonly used reference is the Wobbe Index.
Indeed, California, Wyoming and Colorado, have long established
specifications for natural gas interchangeability, primarily because
local gas production of variable compositions forms a significant
component of gas supplied into these markets. Gas tariffs in these
U.S. states are based on such gas specifications.



Ha NpakTnKe BCe pernmoHanbHble BHELWHNE ra3oBble PbIHKN (I/I
haxke B HeKoTopbix permoHax CLUA) npuHAnu B ycnoBmuax cBOUX
[OroBOPOB MCMOSIb30BaHNE NapaMeTpoB B3auMO3aMEeHAEMOCTMW.
Hanbonee pacnpocTpaHeHHbIM KpuTepuem ABNAETCA nokasaTenb
Yo66a. Ha camom gene B wratax KanudopHua, BanomuHr un
Konopagfo cyuiecTByloT 06LWENPUHATBIE TEXHMYECKMe TpeboBaHuWA
K B3anmo3amMeHAeMOCTu BUaAoB NpUpoAHOro rasa, rnaBHbIM
06pa3om NOTOMY, YTO Ha 3TUX PbIHKaxX MecTHadA ra3oBas NpoayKuma
nepeMeHHbIX COCTaBOB NPEACTaBNAET 3HAYUTENbHbIA KOMMOHEHT
ra3ocHab>xeHuA. N TapudHble CTaBku Ha ra3 B 3TUX Wtatax AMepuKn
UCXOAAT N3 TaKNX TEXHNYECKUX XapaKTEPUCTUK rasa.

[OnA onpepeneHnA KayecTBa noTpeburtenu rasa
npeano4YuTalroT NnokasaTtenb Yo66a

CyuecTBytowwme TEXHNYECKNE AaHHbIe No 6oNbWNHCTBY TapndoBs
Ha TpaHcnopTMpoBKY rasa Tpybonposoaamu B CLLUA ocHoBaHbI

Ha obLLei TennoTBOPHON CNOCOBHOCTH (MU TENNOTBOPHOCTMH,
kanopunHocTu) rasa — TCI. Bce cuctembl 3a4aloT MUHUMaNbHYHO
N MaKCUMasibHYO TEeMNSI0TBOPHYIO CNOCOBHOCTL. 10 TennoTBOPHON
CNoCco6HOCTK, CyLLecTBylOLWMe razopacnpenenmTernbHbie ceTn
[enATCA Ha TPU OCHOBHbIE rPynmbl:

e A3uAa (AnoHuAa, Kopen, TaBaHb), rae nocTtaBnAembli ras
ABnAeTcA oboraweHHbIM, TeNNOTBOPHOM CNOCOOHOCTY CBhile 43
munnmoHos [xoynen/m3 (1 090 6Te/cTaHa. yT3).

Benukobputanua n CLIA, roe noctaBnAemblin ra3 ABnAeTcA
6eAHbIM, TENNOTBOPHON CNOCOBHOCTN MeHee 42 MUNIMOHOB
>xoynew/m3 (1 065 6Te/cTaHa. dyT3).

* KoHTMHeHTanbHaA EBpona, rae NpuHATHLIN AnanasoH
TENNOTBOPHOW CNOCOBHOCTU AOBOJSBHO WMPOK — OKomo 39-46
munnuoHos [xoynen/m3 (990 — 1 160 6Te/cTaHa. dyT3).

Tem He MeHee, TenNOTBOPHaA CNOCOBHOCTb HE UMEET OTHOLLEHMA K
ropenioyHon ahheKTUBHOCTU rasa, a TONbKO K ero 3HEProeMKOCTH.
MHorne nepenyHblie NOTpebUTENN B NEPBYIO o4epeab
3aMHTepecoBaHbl UMEHHO B rOPENOYHON 3(PHEKTUBHOCTU, N OHU
perynupyloT cBoe Tono4yHoe obopynoBaHme AnA onTMMusaumm
[aHHOW XxapakKTepucTukn. Ytobbl ycTaHOBUTL CTaHAAPT, HanpAMYyo
CBA3aHHbIN ¢ 3PHEKTUBHOCTbLIO ra30BOM ropenku, Heobxoanuma
KOPPEKTMPOBKa TENNIOTBOPHON CNOCOBHOCTM rasa C NnornpaBKown

Ha ero OTHOCUTENbHYIO NNOTHOCTb (KakK 3TO AenaeTcA B pacyeTe
nokasaTensa B3aumo3ameHAeMocTu). MNokasaTtens Yob66a
KOPPEKTMPYET TEMMOTBOPHYIO CMNOCOOHOCTL rasa ¢ NonpaBKoWn

Ha ero OTHOCUTEeJIbHYIO MNJIOTHOCTb U TeM CaMbiM pellaeT BONpoc
ropenoyHon 3PHeKTUBHOCTU. DTO Hambonee WNPOKO NPUHATLIN
MeXAYyHapOAHbIN cnocob onpeaenexHva B3anmosameHaemocTu. U3
Hu3wWwemn TennoTeBopHoM cnocobHocTu (HTC) B BTE/cTaHa. dyT3
[kO>x/Hm3] n abcontoTHom nnoTHocTu (Al) nokasatens Yo66a (MY)
Mo ra3y MOXHO BblYUCNNTb Kak aeneHne HTC Ha kBaapaTHbIN
KOp€eHb OTHOCUTENbHOW NNOTHOCTU:

ny = HTC/ JAN 4

Wobbe Index Preferred By Gas Users to Define Quality

The current specifications found in most US gas pipeline tariffs are
based upon the overall heating value (or gas calorific value, GCV)
of the natural gas. All networks specify a minimum and maximum
for heating value. For heating value, existing natural gas networks
consist of three major groups:

¢ Asia (Japan, Korea, Taiwan), where the distributed gas is rich, with
a heating value greater than 43 million Joules/m3 (1,090 btu/scf).

e UK and US, where distributed gas is lean, with a heating value
usually less than 42 million Joules/m3 (1,065 btu/scf).

e Continental Europe, where the acceptable heating value range is
quite wide —about 39-46 million Joules/m3 (990-1,160 btu/scf).

However, heating value does not address the burner performance of
the gas, just its energy content. It is burner performance that many
end users are primarily interested in and adjust their combustion
equipment to optimise that performance. There must be an
adjustment of the heating value of the gas for its relative density
(as is done in an interchangeability index calculation) in order to
establish a specification that directly relates to the performance

of a gas burner. The Wobbe Index adjusts the heating value for

the relative density of the gas and therefore does address burner
performance. It is internationally the most widely accepted measure
of interchangeability. From the lower heating value (LHV) in Btu/scf
[kd/Nm?3] and the specific gravity (SG), the Wobbe Index (WI) of the
gas can be calculated as the LHV divided by the square root of the
relative density:

WI = LHV / {SG

This index is frequently used as a parameter, particularly in the UK,
for which the upper limit constitutes a major constraint on the import
of rich gases. Other limits for main gas components are a minimum
amount of methane, and maximum amounts of ethane, propane,
butane, pentanes and heavier, and inert gases, particularly nitrogen,
oxygen, and carbon dioxide.

Most US gas specifications are based upon heating value, not
Wobbe Index. This has historically been adequate because most
gas supplies came from interstate transmission pipelines with
very homogeneous gas compositions. However, in the future as
the domestic US conventional natural gas supply in the US is

not capable of meeting the gas demand, the U.S gas supply mix
increasingly involves imported LNG and smaller non-conventional
domestic gas sources (e.g. coal bed methane), and pipeline gas
compositions will become less homogenous in the future. Estimates
indicate that by 2010, 10% of US demand could be met by LNG.
Many participants in the US gas market have called for pipeline
standards to clarify issues surrounding gas interchangeability

to ensure consistent safe and reliable sources of supply that
consumers can depend upon.

Gas Quality from U.S LNG Receiving Terminals

Many gas liquefaction plants are located in remote locations far
from natural gas liquids (NGL) markets, making it commercially
unacceptable to separate the lighter NGL components from the
gas, especially ethane (C2) and in some cases propane (C3) and
butane (C4). Some NGLs are therefore liquefied along with the
methane. Indeed, Japanese LNG buyers that have dominated the
LNG markets for decades prefer high calorific gas and often choose
to even add C3 and C4 to boost the NGL and energy content of
the gas derived from the delivered LNG. Much LNG produced is
therefore significantly richer in NGLs than the US and UK gas grid
specifications.

Options for Adjusting Gas Quality in LNG receiving Terminals
In order to import NGL-rich LNG and comply with gas sendout
requirements, the heating value must somehow be reduced. The P»
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[aHHbIN NnokasaTenb YacTo UCMOoNb3yeTcA, 0COBEHHO B
BenukobputaHun, B Ka4ecTBe napameTpa, AA KOTOPOro BEPXHUN
npegen npeacrasnAeT cob60n rnaBHOe OrpaHUYeHne K UMNopTy
oboralleHHbIX ra3oB. OpyruMu npegenamu Ana OCHOBHbIX ra30BbIX
COCTaBNALWMX ABNATCA MUHUMASIbHbIA 06bEM MeTaHa U
MaKcumasnbHble 06beMbl 3TaHa, NponaHa, 6yTaHa, NeHTaHoB 1
6onee TAXeNbIX hpakumi, a Tak)Ke UHEPTHbIX ra30B, 0COBEHHO
asoTa, KMcnopoaa v yriekucnoro rasa.

BonblMHCTBO TexHMYeckux TpebosaHui K rady B CLUA ocHoBaHbI
Ha TEenOTBOPHOM cNOCOBHOCTH, a He Ha NokasaTtene Yob66a. 3toro
NCTOPUYECKM BbINI0 AOCTATOYHO, 6O BOMBLIMHCTBO NOCTABOK

rasa Lo ¢ MeXAyLWTaTHbIX TPAHCMOPTHbLIX TPY6oNpoBOAOB C
BECbMa OAHOPOAHbLIMM ra30BbIMM COCTaBaMu. TeM He MeHee B
byayliem, n3-3a HecnoCcobHOCTN BHYTPEHHEW TpaauLMOHHOM
cucTembl razocHabxxeHusa CLUA ynoBneTBopATb NOTpebHOCTM

B rase, cmecb nogasaemoro rasa B CLUA Bce 6onblie 6ynet
BKMoYaTb MnopTHble CIMIM n MeHbleobbeMHble HeTpPaANLIMOHHbIE
BHYTPEHHWNE UCTOYHUKM ra3a (Hanpumep, yrofbHbI MeTaH),

CMeCH e O4eHb CyxOoro rasa byayT CTaHOBMTLCA B byayLuem

MeHee oaHopodHbiMK. CornacHo oueHkam, k 2010 rogy 10%
amepukaHckoro crnpoca 6yaet nokpbiBatbca CII. MHorve
XO3ANCTBEHHbIE CYOBEKThl HA aMEPUKAHCKOM ra30BOM PbiHKE

yXxe I'IOTpGﬁOBaJ'IVI, 4TOobbI B CTaHAapTbl N0 razonpoBogaM BHeEC N
YTOYHEHMWA MO MNOCTOAHHLIM 6€30NacHbIM N HAAEXHBIM UCTOYHUKAM
ra3ocHab>xeHuna, Ha KoTopble NoTpebuTenn mornu 6bl oNnupaTbCA.

CoprT rasa c npuemMHbix TepmuHanos CIMIr B CLUA

MHorne ycTaHOBKM AJ1A CKMXKEHWA rasa pacnonoXeHbl
TeppuTtopunanbHO B MeCTax, yaasnieHHbIX OT PbIHKOB
ra3okoHAeHcaTHbIx xuakocten (FKXK), 4tTo AenaetT KOMMep4yeckun
HeuenecoobpasHbiM cenapauuio 6onee nerknx dpaxumin MK

13 rasa, ocobeHHOo 3TaHa (C2), a B HEKOTOpbIX CnyyYaAx nponaHa
(C3) n byTaHa(C4). MoaTtomy HekoTopble KK cxunxatoTea
BMecTe ¢ meTaHoM. AnoHckune nokynatenu CII, y>xe gecAaTuneTnsa
urpatrowme rnaeHble ponn Ha pbiHkax CII, npeano4mTaoT
BbICOKOKaNIOPUIHBIN ra3 n 3a4acTyto Aaxe Bblbupatb fobaBneHne
C3 n C4, ytobbl yBennuutb copgepxanue KX n aHeproemkocTu
rasa, nosiydaemoro u3 CI1I. MoaTomy 3HaumTenbHaa Yyactb CIT
ropasfo HacblleHHee ra30KOHAEHCATHLIMU XWUAKOCTAMU, YEM MO
TeXHN4yecknM TpeboBaHUAM K ceTAM ra3ocHab>keHua B CLLUA n
BenukobputaHuu.

BapuaHTbl KOPPEKTUPOBKM COpTa rasa Ha

npuemHbIX TepmuHanax CIMNr

Ona Toro 4To6bl UMNopTupoBaTb CII; HacbIWeEHHbIV
ra3oKOHAEHCaTHOW >XXMAKOCTbIO, U BbINOMHATL TpeboBaHunA no
nocTaBKe rasa, TenI0TBOPHYKO CNOCOBHOCTb MOPON HEOHXOANMO
yMeHblaTb. Hanbonee pacnpocTpaHeHHbIM METOAOM ABAETCA
3aKayka UHepTHOro rasa (Harnpumep, asoTa) A0 TpybonpoBOAHOrO
(o4eHb cyxoro) npegena no coaep>KaHUo MHEePTHbIX 31EMEHTOB,
Kak npaBuno oT 2 Ao 3%. Tak>xe TeXHMYecku ocyliectesmma
3aKayka Bo3ayxa, O4HaKO 3TO MPUMEHAETCA TONMbKO ANA
He3HauYUTEeNbHbIX KOPPEKTUPOBOK TEMOTBOPHOM CMNOCOBHOCTH,
4TO6bl HE AOMYyCKaTb NPEBLILEHNA FA30M MUHMUMASIbHbIX
TexXHN4ecknx TpeboBaHMi No coaep>XaHnio cBOO6OAHOIoO Kucnopoaa,
cocTasnaowmx 0,01-0,2%.

BO3MOXHOCTMN CHMXXEHWNA TENNOTBOPHOCTU NyTem AobasnexHnA
OAHWX TOMbKO MHEPTHBLIX KOMMNOHEHTOB OrpaHuyeHbl BEMMYMHOW
nopaaka 20-30 BTE/cTaHa. gyT3. 3TOro MoXeT okasaTbCA
[OCTaTOYHO AN1A KOPPEKTMPOBKM COpTa AJ1A HEKOTOPbIX MOTOKOB
CII, oaHako He xBaTuUT ANA Apyrux. MNpu pacnpocTpaHeHHoN B
CLUA penicTBytowen cneumgurkaumm TapmudoB TpybonpoBoaHOWM
TPaHCNOPTMPOBKMN Ha OCHOBE TEMNOCOAEPXaHNA, NLLb
OrpaHuyeHHbIN KPYr NOCTaBOK YAOBNETBOPAET OrpaHNYMTENbHbIM
Hopmam no copTy rasa. C ncnonb3oBaHMeM Takoro Kputepua
Tonbko CII u3 orpaHn4eHHOro gvanasoHa MCTOYHUKOB (Hanpumep,
Amxupa, TpuHnpapa v To6aro) MOXKHO HanpAMYO NOCTaBNATb

B 3HAYUTENbHbIX 06bemMax Ha 6OMbLUNMHCTBO ra3oBbIX PbIHKOB
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most common approach is to inject inert gas (e.g. nitrogen) up to
the pipeline limit for inert content, usually 2% to 3 %. Air injection is
also technically feasible, but is only used for minor adjustments of
heating value to avoid the gas exceeding the minimum free-oxygen
content specifications, which are 0.01-0.2%.

The calorific value reduction possible by adding inerts alone is
limited to about 20-30 BTU/SCF. This may be sufficient to adjust
quality for some LNG streams, but will be insufficient for other
streams. Under the current heat content-based pipeline tariff
specifications common in the U.S. few supplies of imported LNG
meet the restrictive gas quality provisions. Only LNG from a limited
range of sources (e.g. Algeria, Trinidad and Tobago) could be
directly delivered in substantial quantities into most gas markets
along the US East Coast using such criteria. However, if the US
pipelines translate their current heat content specification into a
corresponding Wobbe Index (generally in the range 1330 -1370
BTU/SCF), most LNG supplies throughout the world (Wobbe Index
generally in the range 1380 -1440 BTU/SCF), when blended with
allowable concentrations of an inert gas such as nitrogen, would
meet the tariff specification for interchangeability (on that Wobbe
Index basis).

In cases where inerts cannot meet the U.S. heating value
constraints in order to reduce the heating value, the C2 and heavier
components need to be removed at extra cost to the LNG receiving
terminal. If there is an NGL market around the LNG receiving
terminal then C2+ removal solutions can generate a high value NGL
stream, which can be more beneficial to the long-term economics of
the terminal than nitrogen dilution.

In May, 2005, the Natural Gas Supply Association (NGSA) filed

a petition that requested, among other factors, that FERC adopt
interchangeability standards of a maximum 1400 Wobbe Index
number; a maximum 4% inert gas limit; and 1.5% maximum Butanes
Plus. On the other hand, the Natural Gas Council (NGC) interim
guidelines were more flexible calling for plus and minus four percent
of local historical Wobbe Index number subject to a maximum of
1400 and a minimum of 1200. In its ruling of June 2006 FERC
rejected these suggestions for a national standard and elected to
proceed on a case-by-case basis, but required pipelines to adopt
gas quality and interchangeability standards in their tariffs modelled
on the NGC interim guidelines or explain how their tariff provisions
differ. This allows more flexibility to take into account regional
circumstances, but also is open to more ambiguity and potential
dispute.

Why Gas Interchangeability is Becoming More

Significant in LNG Trading

Short-term LNG trading now constitutes about 12% of the world
LNG market, with individual cargoes being traded and swapped
between regional markets quite regularly. As LNG producers
and buyers continue to diversify such trading will undoubtedly
grow and play a significant role in balancing supply and demand
and in offering arbitrage opportunities to those companies able
to participate. It also now seems likely that LNG trading and
storage hubs will evolve to serve one or more regional markets,
holding significant reserves of LNG from many sources (and
compositions) made available to a range of buyers during periods
of peak demand.

For such systems of short-term trading to work effectively
contractual standards of gas interchangeability have to be clearly
defined (i.e. unambiguous). Also, for LNG receiving terminals

to be able to obtain maximum benefit from such flexible short-
term trading systems they must have the technology (e.g.
nitrogen injection and / or, NGL removal) and plant available

to adjust regasified LNG compositions to meet the gas quality
requirements they have contracted with their particular gas
networks and customers.m



BAONb BOCTOYHOro nobepexbA CLUA. Tem He meHee, ecnu
Tpyb6onposoabl CLLUA nepeBenyT cylecTByOLLYyO cneunpukaumio
no TEMOTBOPHOW CNOCOBHOCTU B COOTBETCTBYIOLWMIA NOKa3arTenb
Yo66a (06bl4HO B AnanasoHe 1 330 — 1 370 BTE/cTaHa. yT3),

To 6onbwmHcTBO NapTui CMIN no Bcemy mupy (nokasarenb
Yo66a o6bi4HO B ananasoHe 1 380 — 1 440 BTE/ ctaHa. cyT3),
npu CMeLInBaHUKN C AONYCTUMbIMU KOHLEHTPaUMAMU MHEPTHOIO
rasa Tuna asoTa, yaoBNeTBOPAT TapuHoON cneundukaumm no
B3anMO3aMEHAEMOCTU (Ha OcHoBe nokasartensa Yo66a).

B Tex cnyyanAx, Koraa MHepTHbIE KOMMNOHEHTLI He B COCTOAHUN
YOOBMIETBOPATE aMEPUKAHCKMM OrpaHUYeHUAM Ha TennoTBOPHYIO
CNOCOBHOCTb B NNaHe ee YMEHbLUEHUA, TOrAa Ha TepMuHane
npuema CII" 3a gononHUTEnNbHbIE pacxodbl HE06X0AUMMO yaanATbL
C2 1 6onee TAXenble chpakumm. Mpu Hanuunm peiHka cobita KX
B pavioHe TepmuHana npvema CIII, Toraa npouecchl yaaneHua

C2 1 Bblwe cnocobHbl co3gaBaTtb NoTokn MKXK ¢ Bbicokom
TENNOTBOPHOCTbLIO, YTO MOXET ObITb H0flee IKOHOMUYHBLIM ANA
[ONITOCPOYHOM XO3ANCTBEHHOW AeATENbHOCTN TepMuHana,
pasbaBneHve a3oToMm.

B mae 2005 roga Accoumaumna nocTaBLNKOB NPUPOAHOro

raza (NGSA) obHapogoBana 3afaBneHne, B KOTOPOM, cpeaun
npoyero, 3anpawmsBaeTcA NpuHATUE Kommccnen FERC Hopm
B3avMO3aMeHAEeMOCTU B BMAe Yncna nokasartena Yob6a
makcumym 1400; npeaenbHOVM KOHLEHTpaUMn MHEPTHbIX ra3oB 4%
1 MakcumarnbHOro cogepxxanuna 6ytaHos v Bbiwe 1,5%. C gpyron
CTOPOHbI, BHYTPEHHNE HOpMaTuBbI HaumoHansHoro rasoBoro
coseta (NGC) 6binun 6onee rubKMMn 1 AONycKanu Nnoc-MUHYC
yeTbipe NpoLUeHTa OT NepBOHavyanbHOro MecTHoro Yyucna Yob66a
npv ycnosuu cobniogexHna makcumyma s 1 400 u MmuHumyma B 1
200. B cBoeMm noctaHoBneHun ot utoHA 2006 ropa FERC oTeeprna
3TV NPeASIoKeHNA K rocyaapCTBEHHOMY CTaHAapTy v npeanoyna
[encTBoBaTh ¢ AuddepeHUMpoBaHHbIM UHANBUAYATbHBIM
noaxoaoM, ogHako notpebosana oT cnyx6 Tpybonposoaos
NPUHMMATb HOPMbl COPTOB ras3a n B3aMMO3aMEeHAEMOCTM B CBOUX
TapuHbIX CTaBKax UCXOAA U3 CMOLAENNPOBAHHbIX BO BHYTPEHHUX
HopmaTtuBax NGC unm pasbACHATL OTIMYMA CBOUX TapuUHbIX
nnaHoB. OTO faeT 6onblie rmbKoCTM ANA yYeTa pernoHasnbHbIX
06CTOATENBCTB, HO TakXe NPMBOANT K BOsbLIEe HEACHOCTH 1
BO3MOXHbIM pas3Hornacuam.

MNoyemy B3aumo3ameHAEMOCTb BUAOB ra3a CTaHOBUTCA
6onee 3Hauumoi B Toprosne CINIr

KpaTkocpo4Hble caenku no npogaxe CIIN cocTtaBnAlOT nopAaaka
12% muposoro pbiHka CII, u oTaenbHble NapTuM 4OCTaTOYHO
perynApHoO peanuayloTcA 1 06MEeHMBAIOTCA MeXAY PermoHanbHbIMU
pbiHKamu. o Mepe paclumpeHmnA Kpyra npon3soanTenemn

v nokynateneu CMNI Takasa ToproBnAa HensbexHo byneT
pPacLMPATLCA U UrpaTh 3HAYUTENbHYIO POSb B YypaBHOBELLUMBAHUN
cnpoca v NnpeanioxkeHnA 1 npeanaratb KOMMaHWAM, CNOCO6HbIM
cTaTb cy6bekTamu pbiHKA, BO3MOXHOCTU NPOBeAeHUA
apbuTpaxkHbIX onepauui. Tak>xe KaxxeTcA BEPOATHLIM pasBuTue
y3n0oBbIX MYHKTOB peanu3auun n xpaHenua CII, obcnyxuarowmx
OAVIH WM HECKOMbKO pPermoHasbHbIX PbIHKOB, NoAAepXuBan
3Ha4mTenbHble 3anackl ClMIT N3 MHOrMX NCTOYHUKOB (M MHOTUX
COCTaBOB), AOCTYMHbIX LWIMPOKOMY KPYry NoKynaTtenen Ha nepuon
aXunoTaxKkHoro cnpoca.

[na adhdpeKkTBHON paboThl TaKNX CETEN KPAaTKOCPO4HOW
TOProBfAv AOMXHbl 6bITb ACHO U HEABYCMbICIEHHO 0603HaY€eHbI
npenycMOTPeHHbIe JOroBOpaMn HOPMbI NO B3anMO3aMEeHAEMOCTH
BMAOB rasa. Kpome Toro, AnA BO3MOXHOCTU MONyYeHUA
TepmuHanamu npuema CII MakcumanbHOM NpubbINM OT Takux
rMBKNX ceTel KpaTKOCPOYHOM TOProBN, 3TM TepMUHAIbI AOMXKHbI
MMeTb TEXHOMNOIMIO (Hanpumep, 3aKavku asoTta u (unu) yaaneHunsa
KK) 1 ycTaHOBKY ANnA BHECEHUA U3MEHEHUIA B COCTaBbl CMecei
NoBTOPHO ncnapeHHbix CII; 4To6bl yooBNEeTBOPATL TpeboBaHNAM
K COPTY 1 Ka4ecTBy rasa, obycrioBfieHHbIM JOrOBOPOM CO CBOUMU
KOHKPETHbIMU cUCTemMaMu ra3ocHabXXeHua n noTpebutenAvun. |
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