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EXECUTIVE SUMMARY

This report IS prepared m satIsfactIOn of a portIOn of the reqUIrements of DelIvery Order 18
that Hagler Bailly provIde assIstance to the NatIOnal Electncity Regulatory CommIssIOn
(NERC) m the regulatIOn of the natural gas sector m Ukrame The report satIsfies those
reqUIrements as shown m the followmg table

Report SectIOn
NERC Natural Gas DelIverable or Statement of Work Item

DelIverable No 1 PolIcy assessments to aid m the deSIgn of AppendIces A, B
CommIssIOn polIcy

DelIverable No 2 POSItIOn paper on appropnate level ofNERC Chapters 3, 4
oversIght on gas marketmg and gas supply

DelIverable No 3 ActIOn plan to aid m the restructurmg ofthe gas Chapters 1, 2
mdustry

DelIverable No 4 ActIOn plan to mOnItor and enforce Chapters 1, 5, 6
transportatIOn and dIstnbutIOn regulatIOns

DelIverable No 5 ActIOn plan to Chapter 8

Statement of Work Item I E (4)B ASSISt m the InItIal deSIgn of Chapter 7
audIt procedures related to gas transportatIOn and dIstnbutIOn
system costs

Statement of Work Item I E (5) [D]evelop and present pOSItIon Chapter 3
paper on the unbundlmg of gas productIOn, transportatIOn and
dIstnbutIOn facIlItIes

Chapter 1 presents a two-part actIOn plan The actIOn plan proposes a schedule for NERC to
take m ItS regulatory actIVItIes

... to restructure the natural gas mdustry, and

... to mOnItor and enforce transportatIOn and dIstnbutIOn regulatIOns

Chapter 2 presents the mInImum reqUIrements for legIslatIOn WIth respect to natural gas The
most notable recommendatIon made by thIS Chapter IS that NERC should receive authonty to
regulate upstream actIVItIes In the natural gas sector Because, as IS pOInted out later, a
competItIve productIOn sector IS cruCIal to the successful reformatIOn of the UkraInIan natural
gas sector, It IS essentIal that the productIon sector receIve enlIghtened, progreSSIve regulatIOn
that IS m step With the regulatIOn of the downstream sectors SeparatIOn regulatIOn IS often
JustIfied on the grounds that "the upstream and downstream sectors are dIfferent" and on the

--------------- HaglerBaI11y ---------------
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ExecutIve Summary ~ S-3

baSIS of an assertIon that It IS standard throughout the world to regulate the sectors separately
It IS true that the two sectors are dIfferent, but thIS IS llnmatenal, and It IS sImply not true that
COmbIning the regulatIOn of the two sectors m one agency IS rare Chapter 2 presents a
number of examples of successfully combmed regulatIon - and of bIfurcated regulatIOn that
has caused severe problems WIth restructurmg

Chapter 3 prOVIdes a lengthy expOSItIOn of the deSIrabIlIty of, and reqUIrements for,
unbundlmg m the natural gas mdustry The world over, the natural gas Industry, SImIlar to the
electnc Industry, IS bemg restructured Into ItS constItuent parts of productIOn, transportatIOn,
dIstnbutIOn and supply The fundamental ratIOnale beneath thIS restructurIng IS that the
dIstnbutIOn and transportatIOn sectors are natural monopolIes, whIle the productIOn and
supply sectors are naturally competItIve By unbundlIng the Industry, so that each functIOn IS
separately proVIded, natural gas users can obtaIn the benefits ofcompetItIOn m productIOn
and supply, unhmdered by antI-competItIve behaVIOr by the transportatIon and dIstnbutIOn
sectors Therefore, a cruCial component of thIS model IS that the productIon and supply
sectors are competItIve

Chapter 4 POInts out, however, that In Ukrame today the productIOn and supply sectors are
not competItIve The domestIC productIOn market IS domInated by Ukrgazprom and RUSSIan
Gazprom, and the supply mdustry as a whole IS dommated by Gazprom ThIS SItuatIOn IS not
Irremediable, It IS pOSSIble to develop competItIon Into the Ukrainian natural gas sector -- but
odds are only If steps are taken to mtroduce competItIon In productIon In Ukrame

Chapter 5 covers the dIstnbutIOn sector A healthy dIstnbutIOn sector IS cruCIal to the overall
health ofthe natural gas Industry Fundamental reqUIrements for the development of a
healthy dIstnbutIOn sector are

t> The IntroductIOn of fully compensatory retaIl tarIffs for all customers, today,
however, pnces are set below the cost of servIce for reSIdential and communal
servIces customers

Complete payment by all customers, m cash, today, however, collectIOns are
extremely low, and barter and offsets are prevalent

Chapter 6 dIscusses the transportatIOn sector The Ukrainian pipelme system IS domInated by
the transportatIOn of RUSSIan gas to Western Europe There are numerous Issues to resolve,
such as whether to charge domestIc customers the same pnce as Gazprom IS charged for ItS
tranSIt gas, and whether to regulate the transportatIOn fee for tranSIt gas at all and If so how
DomestIc transportatIOn IS more prosaiC, concerned With more standard questIOns such as the
methodology to use In settmg the transportatIOn fee Because transportatIOn IS lIterally central
to the mdustry, all of these questIons must be resolved m order for the natural gas sector to be
healthy

--------------- Hagler Bailly ---------------
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ExecutIve Summary .. S-4

Chapter 7 provIdes suggested gUIdelInes for procedures for NERC to follow m audItmg gas
transportatIOn and dIstnbutIOn costs These audIts can take several forms, mcludmg audIts of
filIngs made by regulated companIes to change theIr pnces and penodIc management audIts
ofthe operatIOns of regulated companIes

Chapter 8 contams a report on the regulatIOn of 011 pIpelmes and assocIated actIOn plan
SectIOns 8 2-8 6 are taken WIth only slIght modIficatIons from "PIpelIne Tanff
MethodologIes," a report prepared for Hagler Barlly m Kazakhstan m 1997 by Purvm &
Gertz

--------------- Hagler BaIlly ---------------
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NATURAL GAS ACTION PLAN
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-------------------
NATIONAL ELECTRICITY REGULATORY COMMISSION NATURAL GAS REGULATION

ACTION PLAN

1 Natural Gas Steermg Committee

1998

Q4 I Ql Q4

Form and operate steeung commIttee
Form and operate task forces

2 Legislative Structure

3 NERC Staffing and AdmlDlstrative ReqUirements

3 1 Staffing IAppomt new CommIssiOners

22 ProductiOn Shanng Agreement IEnact ProductiOn Sharmg Agreement

HIre new staff m mam and local offices

Begm to charge hcense fees
Calculate hcense fees
Conduct study tours for NERC staff

Tram new staff through cross-trammg by electnclty personnel

2 1 011 and Gas Law IEnact legislatiOn estabhshmg NERC as the regulator for both
the upstream and the downstream natural gas sectors

3 2 LIcense fees

4 Licenses
Investigate hcensmg In other countnes
Draft hcenses
ReVIse hcenses
Issue final hcenses

o
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NATIONAL ELECTRICITY REGULATORY COMMISSION NATURAL GAS REGULATION

ACTION PLAN

5 Natural Gas Pncmg Pohcles
5 1 DomestIc ProductIOn Evaluate condItIOns precedent to lIberalIzatIOn of the pnce for

domestIcally produced gas

Draft pncIng regulatIOns

Deregulate pnce for new productIOn

Deregulate pnce for eXIstIng productIOn

Implement new subSIdy mechamsm for reSIdential customers

1998
Q4 I Ql Q4

---

5 2 PIpelIne TransmISSIOn and Storage

Page 2 of 4

Issue data request to Ukrgazprom

Obtam data

DetermIne total system costs IncludIng rehabIlItatIOn,

modermzatton and expanSIOn costs, and debt
Define dIStInct transmISSIOn zones for entIre pIpelIne

DetermIne domestIc transportatIOn charges

Determme transIt transportatIOn charges

DetermIne storage charges

DeSIgn new reportIng forms

Issue new reportIng forms

ReqUIre tIansmisSIOn company(Ies) to begIn move to

InternatIonal AccountIng Standards

Hagler Bailly



-------------------
NATIONAL ELECTRICITY REGULATORY COMMISSION NATURAL GAS REGULATION

ACTION PLAN

1998 1999
Q2 I Q3 I Q4Q4 I Q1 I I I I

DesIgn new reportmg forms

Hold open publIc heanngs on pncmg

Issue new reportmg fOlms

Begm new pncmg regIme

Conduct pIlot tanff study for a large LDC

DesIgn new tanff settmg methodology

Determme total system costs mcludmg rehabIlItatIOn,
modermzatIOn and expanSIOn costs, and debt

EstablIsh new customer classes

Issue data request to LDCs

Obtam data

ReqUIre LDCs to begm move to InternatIOnal Accountmg
Standards

5 3 Local DIstnbutIOn Compames

Implement new subsIdy mechamsm for resIdentIal customers

6 SpeCial provIsions

62 TransportatIon regulatIOns, mcludmg 1F0rm wOlkmg groups
open access, balancmg and other terms
and condItIons

6 1 CredIt, collectIon and termmatIon
procedures

Issue draft procedures

Issue final procedures

Issue draft procedures

Issue final procedures

--
~
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NATIONAL ELECTRICITY REGULATORY COMMISSION NATURAL GAS REGULATION

ACTION PLAN

w

6 3 Metermg for transportatIon

Gas Code for LDCs

64 Naftogaz of Ukrame

6 5 LDC and pipehne expanSIOn and

connectIOn pohCIes

6 6 ResIdential metenng

Page 4 of 4

DesIgn reqUIrements

Purchase and mstall meters
Form workmg groups

Issue draft procedures

Issue final procedures

Disaggregate Naftogaz by market segment

Issue draft procedures

Issue final procedures

DesIgn reqUIrements

Purchase and Install meters

Hagler BaIlly
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MINIMUM STATUTORY REQUIREMENTS FOR THE
DEVELOPMENT OF UKRAINE'S NATURAL GAS SECTOR

2 1 INTRODUCTION

An mitial step to Ukrame' s natural gas mdustry restructurIng and modernIzatIOn IS the
passage of statutes that remforce key prmciples for market development and outlIne authOrIty
and responsIbIlItIes Two defimng prmciples that must to be establIshed m law are

.. FacilItatmg effiCIent commercial relatIOnshIps, mcludmg pnvate mvestment In and
operatIOn ofassets reqUIred for natural gas resource development and use

EstablIshmg proper oversIght of these actIvItIes m order to proVIde consumer,
envIronmental and safety protectIOns and market development

The remamder of thIS chapter recommends provlSlons to mclude m any natural gas law In
order to ensure that these pnnciples are satIsfied

2.2 OVERALL CONSIDERATIONS

In general, any legal/mstItutIOnal baSIS for natural gas market development should
Incorporate the followmg

.. EstablIshment of clear property rIghts and contractual responsIbIlItIes

Allowances for dIspute resolutIOn and legal recourse

Allowances for pnvate partICIpatIOn m 011 and gas actIVItIes

Allowances for concepts such as nondIscnmmatory open access and unbundlmg of
transportatIOn and natural gas sales and servIce functIOns WIth respect to
transportatIOn and dIstnbutIOn actIVItIes

.. SpecIficatIOns for transparent finance and accountmg practIces

.. SpeCIficatIOns for envIronmental protectIOn and safety

--------------- Hagler Badly ---------------
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Legal Reqmrements ~ 2-3

The mam consIderatIOns are ImplementatIOn and detail Thus, provlSlons estabhshed by law
should be accompamed by development of standard admmistrative rules and procedures
Implemented by the key agencIes and commISSIOns

The mmimum reqUIrements should mclude the followmg broad prOVIsIOns

NERC AuthOrity

Ukrame's NatIOnal Electncity Regulatory CommIssIOn (NERC) was created by presidentlal
decree to oversee electncity restructurmg and market development ThIs decree was later
expanded to mclude authonty for the natural gas sector Although NERC's authonty was
estabhshed by presidentlal decree, ItS authonty, mISSIon, responsIbIhties and reqUIrements to
functIOn wIth regard to natural gas should be affirmed by law

Legal provlSlons m an OIl and gas statute should grant clear regulatory authonty to Ukrame's
NERC as an mdependent body WIth a mISSIon statement that mcludes facIhtatIOn ofmarket
development and oversIght ofdomestIc 011 and gas productIon, pipeime transportatIOn and
dIstnbutIOn and other segments of Ukrame's natural gas mdustry where appropnate

The eXIstence ofNERC IS conSIstent WIth authonty granted to mdependent agenCIes mother
countnes A key conSIderatIOn for Ukrame IS movement toward the mdependent agency
concept m Europe

Statutory proVISIons should mclude all of those necessary for NERC to functIOn ItS mISSIOn
statement and obJectIves, organIzatIOn and staffing, fundmg sources, general procedures
(abIhty to collect mformatIOn, to conduct hearmgs and mvestlgatIOns, to enforce declSlons,
conduct mspectIOns, and so on) and a code of ethICS NERC's CommISSIOners and Chairman
should be appomted by the PreSIdent but approved by the Rada

Standard Rules and Procedures

NERC should develop rules and procedures for standard practIces on the baSIS of authonty
granted to It by law

Once statutory proVISIOns are enacted by the Rada, NERC should develop the admmIstratIve
rules and standards that allow ImplementatIOn and enforcement ThIS allows estabhshment
ofclear admInIstratIve procedures and more detail than the parlIament IS lIkely to be able to
prOVIde

InternatIOnal expenence IS comparable From enablIng statutes mdependent regulators
develop detaIled, related rules and procedures that affect those areas of natural gas market

--------------- HaglerBallly ---------------
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Legal ReqUIrements ~ 2-4

operatIOn that reqUIre regulatory oversIght ThIS approach IS also consIstent WIth that of
restructunng Ukrame'Selectncity sector

DelegatIOn of Upstream Authonty!

Legal provIsIons should grant NERC authonty over upstream actIvIty Most recently the
RepublIc of Moldova took a sImIlar actIOn wIth respect to theIr NatIOnal Agency for Energy
RegulatIOn

A key consIderatIOn for natural gas market development IS appropnate regulatory overSIght
along the entire value cham ProvIdmg NERC overSIght of upstream exploratIOn and
productIOn WIll allow the agency clear authonty to clearly handle productIOn related
problems that also affect pipeime operatIOns Several examples support adoptIOn oftlns
approach m Ukrame To put Ukrame m perspectIve, we should note that Ukrame's estimated
remammg proven gas reserves m 1996 were 1,160 bIllIon CUbIC meters or bcm2 (placmg It
Just behmd the Netherlands at 1,765 bcm3, among Western Europe's producers) When It
comes to productIOn, Ukrame's 176 bcm m 1995 compares to 20 4 bcm for Germany, 201
bcm for Italy, 30 3 bcm for Norway, 75 3 for the U K and 84 4 bcm for the Netherlands In
North Amenca, the state ofKansas produced about 227 bcm, Oklahoma produced around
566 bcm, the provmce of Alberta m Canada produced about 155 7 bcm and Texas produced
about 198 2 bcm 4

~ AgenCIes that have always had overSIght for both upstream and downstream
actIVItIes Examples Texas RaIlroad CommIsSIOn, NorwegIan Petroleum DIrectorate

The Texas RaIlroad CommIsSIon (TRC), one of the older mdependent regulatory bodIes m
the world, was granted authonty by the Texas LegIslature to oversee 011 and gas pipeime
operatIOns (With pIpelInes desIgnated as common carners) m 1917 and JunsdictIOn over 011
and gas productIOn m 1919 The declSlon to place gIve the TRC responsIbIlIty for upstream
actIVItIes was to provIde a clear authonty for enforcement of laws pertammg to the

I This section was prepared usmg several sources CompetitIOn and LzberalrzatlOn In European Gas Markets,
Jonathan Stem Royal Institute ofIntematlOnal Affairs 1998 Statutes and adrmnlstratlve procedures for the
TRC AEUB acc and KCC BasIc regulations for ENARGAS and mformatlon gathered on other Latin
Amencan markets for varIOUS studies (see POSitIOn Paper on Unbundlmg the Natural Gas System m
Ukrame)

2 Energy PoliCies ofUkraine, InternatIOnal Energy Agency, 1996

3 CompetztlOn and Llberalr=atlOn In European Gas Markets

4 All data from the U S Energy InformatIon AdmInistratIOn

---------------- Hagler Bailly ----------------
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Legal ReqUIrements ~ 2-5

conservatIOn'i and efficIent extractIOn of 011, to reduce waste, to guarantee coordmated
productIOn by competmg operators and to balance productIOn and pIpelIne mterests The
TRC also has]unsdictIOn over all natural gas dlstnbutIOn systems m the state of Texas

In Norway, plpelme operatIOns are defined as petroleum actIvItIes and are thus regulated by
the petroleum law The NorwegIan Petroleum DIrectorate (NPD) has the responsIbIlIty for
all supervISOry actIVItIes on the behalf of the NorwegIan government NPD also Issues rules
and regulatIOns The Law as such IS handled by the Mmlstry ofall and Energy On matters
of petroleum resource management (lIcencmg, field planmng, reservOIr management,
petroleum taxes) NPD reports to the Mmlstry of 011 and Energy On matters of Safety the
NPD reports to the Mmlstry of Local AffaIrs (responsIble for safety for all mdustry-sectors m
Norway) Thus, NPD has mtegrated responsIbIlIty towards the 011 and gas mdustnes NPD
coordmates mput from other governmental agenCIes NPD handles all supervISOry actIVItIes
toward and contact WIth the 011 companIes and Issues consents The system IS based on
"mternal control" and It IS the operator who IS held responsIble NPD has the power to stop
actIVIties Ifneed be In Norway, the general VIew IS that It IS very Important to have only one
mtegrated governmental agency lIke NPD The reservOIrs, wells, productIOn facIlIt1es,
processes and plpelme transportatIOn to termmals or to mterconnects for end use are
conSIdered an mtegrated mdustry system

~ AgenCIes that have shIfted to combmmg upstream and downstream oversIght
Examples Alberta Energy UtilIty Board, Oklahoma CorporatIOn CommISSIOn and
Kansas CorporatIOn CommISSIOn

A trend has emerged to combme oversIght of 011 and gas productIOn and pIpelIne actIVItIes
mto smgle regulatory commISSIons These actIOns are usually taken to mcrease regulatory
effiCIencIes and Improve commUnICatIOn between field and pipeime operatIOns

The Alberta Energy UtilItIes Board (AEUB) was formed m 1995 by the merger of the
Alberta Energy ConservatIOn Board and the Alberta PublIc UtIlItIes Board The AEUB has
oversIght for most 011 and gas exploratIOn and productIOn actiVIties (dnllmg, field
mamtenance, envIronmental and safety protocol) GeologIcal and geophySIcal data reportmg
reqUIrements are managed by the Alberta Department of Energy whIch also handles blddmg

5 Explanatory note In Canada and the us the use of the tenn "conservatIOn ImplIes those practIces, rules and
procedures that are deSIgned to ensure effiCIent productIOn of oIl and gas resources and mInImiZe waste
Conservation rules generally mcorporate productIOn allocations that take mto account estimated reserves
productIOn flows and reservOIr characterIstics and are a means ofcoordmatmg extractIOn of oIl and gas by
multiple producers from a smgle pool Some U S states are SIgnatOrIes to varIOus agreements that reqUIre
harmomous conservatIon practIces At tImes, disputes have arIsen between the states and federal government
on whether conservatIOn rules constitute a fonn of proratlOnmg," allowmg states to control 011 and gas prIces
VIa productIOn allocatIOn

---------------- Hagler BaIlly ----------------
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Legal ReqUIrements ~ 2-6

for exploratIOn nghts The publIc utIlItIes department of AEUB has oversIght for 011 and gas
pIpelInes and dlstnbutIOns systems operatmg wlthm the provmce 6

In 1996, the Oklahoma LegIslature created by law a ConservatIOn DIVISIon wlthm the
Oklahoma CorporatIOn CommISSIon OCC) to assume all dutIes of the preVIOusly free­
standmg ConservatIOn CommISSIOn The LegIslature aSSIgned all jUnSdictIOn for 011 and gas
productIOn to the OCC ThIS mcludes Issuance of permIts to dnll, conservatIOn practIces for
011 and gas productIOn, envIronmental and safety protocols The PublIc Utlhty DIVISIOn has
authonty for all plpelme operatIons WIthm the state of Oklahoma

Also m 1996, the Kansas LegIslature formed a ConservatIOn DlvlSlon wlthm the Kansas
CorporatIOn CommISSIOn (KCC) and gave the KCC sole authonty over 011 and gas
productIOn m the state UnlIke the TRC, AEUB and OCC, the KCC does not regulate
dlstnbutIOn systems smce all natural gas utIlItIes m Kansas are owned by mUnICIpal
governments

~ Potential combmatIOns of upstream and downstream authonty Example The Office
of Gas Supply or Ofgas (Bntam)

As part of a reVIew of changes to be made to Bntam's Ofgas, senous conSIderatIOn IS bemg
gIven to estabhshmg authonty wlthm Ofgas for natural gas productIon ThIS IS because
pncmg of natural gas as It comes ashore from North Sea fields and enters plpelme termmals
has senous ImphcatIOns for end user costs throughout Bntam Offshore 011 and gas
regulatIOn IS prOVIded by the Bntlsh Department of Trade and Industry, and there are
conSIderable overlaps m regulatory authonty between the two entItles Ofgas as the
establIshed mdependent regulator IS projected to receIve thIS junsdictIOn

~ Examples of SItuatIOns where dIVISIon of authonty IS posmg speCIfic problems
Example Argentma and other Latm Amenca

The UK expenence WIth overlaps and conflIcts between separate regulatory authonties for
upstream and downstream IS shared throughout Latm Amenca In Latm Amenca the
SItuatIOn IS worse because natIOnal mtegrated 011 companIes remam m eXIstence and exert
conSIderable market power (see PosltlOn Paper on "Unbundlmg' the Natural Gas System m

6 An mterestmg dIfference eXIsts between the TRC and the AEUB whIch otherwIse are strongly compatIble
agenCIes m terms of mISSIOn, scope and operatIOn AEUB regulates the electrIC power sector, whIle m Texas
that authonty IS granted to a separate PublIc UtIlIty CommISSion created m 1975 (The acc and KCC also
regulate electrIcIty) Increasmg dISCUSSIon m Texas mvolves the combmatIOn of these two agencies m order to
Improve regulatory effiCIency but perhaps more Importantly, to reflect the growmg lInkages between natural
gas and electrIC power and combmatIOns between gas and electrICIty operatIOns among pnvate energy
companIes
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Legal ReqUIrements" 2-7

Ukrame) In Argentma, where the natIOnal 011 company YPF (Yaclmlentos PetrolIferos
Flscales) has been successfully pnvatlzed, It contmues to dommate natural gas productIOn
and marketmg The mdependent regulator Ente NacIOnal Regulador del Gas (ENARGAS)
does not have oversIght for natural gas (and 011) productIOn and has few optIOns avaIlable to
stImulate competItIOn In natural gas productIOn or to encourage effiCIent practIces These
responSIbIlItIes are wIth the Mmlstry ofEconomy and PublIc Works and ServIces LIkewIse
control of 011 and gas productIOn mother Latm Amencan countnes IS at the mInIstenallevel
and thus IS extremely polItICIzed WIthout the addItIOnal steps taken to reduce the role of
natIOnal 011 companIes m the regIOn and empower the mdependent regulators, sharp gaps are
appeanng between developments m natural gas transportatIon and dlstnbutIOn and upstream
operatIOns

AdmmistratIVely, the authonty granted to NERC WIth regard to 011 and gas productIOn would
mean the creatIon of a dIVISIOn and profeSSIOnal staff to oversee 011 and gas field operatIOns,
conduct mspectIOns and establIsh sound practIces for competItIve productIOn

Adequacy of Downstream ProvIsions

In statute and admInIstratIve rules and procedures, authonty and reqUIrements for
downstream (pIpelIne transportatIOn, dlstnbutIOn and other) should be clanfied The
prmclples of open access and unbundlIng should be stated explIcItly

.. NERC's authonty to enforce nondlscnmmatory open access and unbundlmg should
be clearly stated m statute

NERC's approach to Implementmg nondlscnmmatory open access and unbundlIng
should be clearly stated In ItS admmistratIVe rules and procedures

2.3 SPECIFIC CONSIDERATIONS

Certam specIfic consIderatIOns should be mcluded In statute WIth subsequent detaIl In
NERC's admmistratIve rules and procedures

DefimtlOn of Licenses for ExploratIOn and ProductIOn

.. DlstmgUIsh lIcenses for operatIOn of conceSSIOns and permIts for the dollmg of
exploratIOn and development wells WIthm conceSSIOns

ClarIfy JunsdictIOn for conceSSIOn lIcense awards One possIble arrangement IS for
the State CommIttee for Geology to conduct bIds or auctIOns and awards lIcenses WIth
NERC regulatmg operatmg actIvIty (awardmg dnIlmg permIts and regulatmg field
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actIvItIes) A second possIbIlIty IS to establIsh a new lIcensmg authonty, m order to
guarantee neutralIty and fairness Removmg the authonty to grant lIcenses from
NERC wIll elImmate potential conflIcts ofmterest m NERC's role as regulator for
operatIOns

Develop code ethIcal conduct and admmistrative rules and procedures for the
lIcensmg authonty relative to productIOn agreements, lIcensee nghts and
responsIbIlItIes, management of geologIC mformatIOn, taxes, royalties, finance,
accountmg procedures ConSIder adoptIOn of ASSOCiatIon of InternatIOnal Petroleum
Negotiators (AlPN) standards for productIOn agreements and contracts and
mternatIOnal standards for accountmg practices and also for tax/royalty regIme to
ensure competitIveness

Develop admmistratIve rules and procedures for NERC's regulatory actIVItIes
reqUIrements for Issuance of dnllmg permIts, overSIght of field actIVIties, mspectIOns
and other momtonng reqUIrements, reportmg reqUIrements for producers, and so on

Licensee OblIgatIOns Regardmg EnVironmental ProtectIOn

.. Separate NERC's authonty from that of envlfonmental protectIOn (Mmistry of
EnVIronmental ProtectIon and Nuclear Safety)

NERC's reqUIrements should be compatible NERC should have overSIght of
actIVItIes lIke water dIsposal and qualIty of effluents, dnllIng flUIds dIsposal, etc m
accordance WIth rules and procedures of the establIshed envIronmental authonty and
mcorporate enVIronmental mspectIOns m WIth safety and other field mspectIOn
cntena SImIlarly, NERC should be able to mspect for and enforce envlfonmental
VIOlatIOns for pipeimes and dIstnbutIOn systems

Control of GeologiC InformatIOn Property Rights

.. DeSIgnate authonty for reportmg (same authonty as for Issuance of conceSSIOn
lIcenses)

.. SpeCIfy penod of propnetary control of mformation

Management of Oil and Gas Inspections

.. Grant authonty to NERC for upstream (producmg field), transportatIOn and
dlstnbutIOn mspectIOns

Development of Underground Storage
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Legal ReqUIrements ~ 2-9

Clanfy that ownershIp nghts establIshed wIth lIcensmg and extractIOn extend to 011
and gas mjected mto and removed from storage In some countnes where the state
controls 011 and gas resources but where nghts to development are extended to pnvate
operators there have been Issues assocIated wIth mjectIOn and removal

State ReservatIOn of PipelIne Ownership

I> There should be no language m statute or admmistrative rules that establIshes a nght
for the Government of Ukrame to take majonty ownershIp m pipeimes or dIstnbutIOn
systems

ClarIficatIOn of TransportatIOn Rights

I> EstablIsh prmcipies of nondIscnmmatory open access and unbundlIng

EstablIsh concepts of firm and mterruptIble contracts for semonty of nghts and for
release ofunutIlIzed capacIty (secondary market development)

Tariff DeSign

I> SpeCIfy that the tanffmethodology, for transportatIon, dIstrIbutIOn and storage must
reflect apportIOnment of costs m accordance wIth use and type of servIce

I> EstablIsh the nondIscnmmatIOn prmciple for tanff desIgn

PublIcatIOn of Tariffs and Other InformatIOn

I> SpeCIfy tIme reqUIrements for publIcatIOn of tanffs and mformatIOn on aVaIlable
pipeime capaCIty

Criteria for Right to Refuse Transportation Service

I> SpeCIfy those SItuatIOns m whIch nondIscnmmatory open access may not apply (for
example, natural gas to be shIpped does not meet standards for pIpelIne qualIty)

Management of Natural Gas Imports and Exports

I> Grant authonty to NERC

A pOSSIbIlIty IS for thIS functIOn to reSIde With NERC as wIth Canada's NatIOnal Energy
Board, allowmg coordmatIOn WIth regard to capaCIty constramts, development ofnew
transportatIOn capaCIty, pIpelIne qualIty reqUIrements and so on

--------------- Hagler Bailly ---------------



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Legal ReqUIrements .. 2-10

Management of Natural Gas DistributIOn Systems

.. SpecIfy that NERC has authonty for regulatmg local dIstnbution compames (LDCs)

AlternatIVely, mdividual oblasts may have oversIght as delegated by the NERC or
other nghts and responSIbIlItIes as desIgnated by NERC

-------------- HaglerBallly --------------



I
I
I CHAPTER 3

I UNBUNDLING

I
I
I
I
I
I
I
I
I
I
I
I
I
I Hagler Bailly

I ",1'



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

UNBUNDLING

3.1 OVERALL RATIONALE FOR "UNBUNDLING"

Although m every natural gas consummg country or regIOn natural gas plays a dIstmct role as
a local fuel -- because It IS not eaSIly transported worldWIde -- several "mtematIOnal norms"
are emergmg WIth respect to polIcy and regulatory management, as well as strategIC
development These norms reflect the global movements ofmvestment capItal reqUIred to
extract natural gas resources and buIld the mfrastructure necessary to brmg natural gas to
markets Generally, mvestors m any country or regIOn are seekmg common attnbutes as they
evaluate the potentIal of markets

.. OpportunItIes to partICIpate m the productIOn ofnatural gas

OpportunIties to partICIpate m the development and operatIOn of transportatIOn,
dIstrIbutIOn and other mfrastructure faCIlItIes for the utIlIzatIOn of natural gas

OpportunItIes to partICIpate m the development of dIrect, end use energy markets for
natural gas as well as the converSIOn of natural gas mto hIgher value products, such as
electrICIty and mtermedlate or final mdustnal goods (for whIch natural gas IS used as
feedstock)

It happens that the reqUIrements m terms of market structures and polIcy and regulatory
management necessary to achIeve these mvestment opportumties comcide WIth generally
accepted prmcipies for Improvmg the effiCIency and eqUIty of domestic natural gas markets

.. CompetItion m all segments of the natural gas value cham to the extent pOSSIble

.. Transparent pnce dIscovery for all transactIOns

Property nghts and sanctity of contracts

.. Clear, transparent, conSIstent, predIctable regulatory practIces

"Unbundlmg" -- the separatIOn ofpIpelme transportatIOn functIOns from the supply of natural
gas and the servIces assocIated WIth gas supply -- has come to playa cntIcal role m
facilItatmg competItIOn m an mdustry charactenzed by "natural monopoly" attnbutes It IS a
cntIcal component of the open access approach Indeed, a former regulator deemed
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Unbundlmg .. 3-3

unbundlmg the "essentIal step" to bmldmg markets for natural gas I Moreover, the concept
of unbundlmg has become an mternatIOnal one, used wIdely m regulatory and polIcy
termmology

Ukrame, at present, has a somewhat umque SItuatIOn m that It serves as a transIt country for
the supply ofnatural gas produced m RUSSIa to end use markets elsewhere m Europe
However, the basIc consIderatIOns for market development In Ukrame are sImIlar to every
other SItuatIOn around the world m whIch natural gas IS becommg more Important

.. The domestIC natural gas system must be restructured both to faCIlItate eXIstmg uses
as well as to attract mvestment capItal

Methods must be deVIsed to mtroduce competItIOn and effiCIently manage those
aspects of the system where natural monopoly features remam m place

FleXIbIlIty must be mcreased m order to allow proper pncmg for the natural gas
resource Itself as well as for the mfrastructure systems and assocIated servIces that are
reqmred

ImplementatIon of unbundlmg m the Ukralman natural gas system wIll establIsh operatIOnal
condItIOns that are conSIstent WIth European approaches and accelerate domestIc natural gas
market developments

3 2 DEFINITIONS

Unbundlmg IS defined m two ways

.. FunctIOnal The utIlIzatIOn of natural gas nearly always mvolves the shIpment of
natural gas m pIpelInes Several functIOns are mvolved One IS the actual
transportatIOn of natural gas molecules The others mvolve the actIOns or servIces
assocIated With the transportatIOn of molecules TradItIonal, merchant pIpelIne
servIces combme all of the functIons WIth unbundlmg, the transportatIOn functIOn IS
separated from other, assocIated servIces that are then prOVIded mdependently of the
pIpelme operator

.. Contractual The second defimtIOn ofunbundhng mvolved the process of contractmg
A tradItIOnal, merchant pipelme servIce combmes all of the functIOns -- the
transportatIOn of molecules plus all of the servIces assocIated WIth transportatIOn --

lQuote from Roland Pnddle, fonner chatnnan of the NatIOnal Energy Board, Canada
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Unbundlmg ~ 3-4

mto one contract Unbundlmg mvolves separate contracts for transportatIOn and the
vanous combmatIOns of servIces that can be procured to ensure successful and
efficIent shIpment of gas molecules

A large array of servIces assocIated With the transportatIOn of gas molecules can be provIded
separately These mclude (but are not restncted to) the followmg

~ Gas sales Sales to meet load reqUIrements

~ ShIppmg Arrangmg (contractmg for) transportatIOn

Storage Seasonal storage, mJectIOn and Withdrawal (may be separate charges)

Peakmg Short term sales of gas to meet unantIcIpated needs

Balancmg Short term, mterruptible arrangement to cover a temporary Imbalance

Meter and meter readmg Measurement of gas flows and usage

Electromc tradmg Tradmg systems that eIther electromcally match buyers WIth
sellers or faCIlItate dIrect negotlatIOn for legally bmdmg transactIOns

AdmimstratIOn ASSIstance WIth the admIlllstratlve aspects ofnatural gas transfers,
such as nommatIOns for pIpelIne capacIty and confirmatIOns, metenng for transfers
and gas contract control

CompressIOn May be provIded as a separate servIce

RIsk management ServIces that relate to reducmg the nsk ofpnce changes to gas
buyers and sellers, for example exchange of futures contracts for phySIcal delIvery of
molecules (It IS lIkely that a natural gas futures contract WIll soon ('merge on the
London InternatIOnal Petroleum Exchange, or IPE Once establIshed, other futures
contracts and nsk management mechanIsms WIll evolve throughout Europe COInCIdent
With lIberalIzatIOn Ukrame's gas restructurmg should he accomplIshed WIth an eye
toward how Ukrame can partICIpate m thIS process)

Importantly, the concept ofunbundlmg IS not lImIted to the natural gas mdustry It has come
mcreasmgly mto use to stlIDulate competItIOn m the electnc power mdustnes,
telecommurucatIOns and for other smppmg network mdustnes lIke truckmg The
fundamentals of the concept are SImple (though they may be complex m ImplementatIOn)
WhIle mtegratIOn m mdustnes hke natural gas may reflect, and yIeld some benefits m terms
of, economIes of scale or scope, It IS more hkely that many more opportumties are mIssed to
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Unbundlmg ~ 3-5

generate savmgs and efficIencIes ThIs IS because the costs of mternal transfers wlthm
Integrated systems are not transparent, nor are they very easIly measured The dismantlmg of
Integrated systems -- even If separated functIOns are re-packaged or "re-bundled" -- affords
opportumtles for savmgs and efficIencIes WIth the mtroductIOn of new market entrants, as
well as the fleXIbIlIty of chOIce that can be Important m developmg healthy markets

3 3 THE IMPORTANCE OF UNBUNDLING IN THE NEW MANAGEMENT ERA

The Idea of unbundlmg and the applIcatIOn of thIs concept rose out of fundamental changes
m thmkmg about the economICS of natural gas mdustry systems and the search for ways to
mtroduce market forces m the prOVISIOn of natural gas The AppendIX at the end of thIS
paper reVIews that hIStory and descnbes the new management era for natural gas

Reasons for Adoptmg UnbundlIng

Nearly every country that has engaged In extensIve restructurmg of ItS natural gas sector has
mtroduced unbundlmg as a key component There are several reasons for WIde adoptIOn of
thIS approach

~ ReductIOn of monopoly power Most Important IS that unbundlIng reduces and lImIts
the abIlIty ofvertIcally mtegrated enterpnses or plpelme operators to exert market
power WIth unbundlIng, the accounts of the former merchant plpelme (or LDC) are
separated from those of the new affilIated entIty that proVIdes unbundled servIces In
thIS way, the plpelme IS not able to dlscnmmate m favor of the new affilIated
company, and the affilIated company must compete wIth all other potential proVIders
of unbundled servIces

Pnce dIscovery and saVIngs UnbundlIng enables natural gas consumers to dIstIngUIsh
mdIvidual costs associated With natural gas supply and servIce It also allows the
benefits of competltlve pnce formatIOn for gas (eIther from productIOn or from more
effiCIent prOVIders of servIces) to flow through to consumers

InformatIOn flows Related to the above, unbundlmg allows mformatIOn on regIOnal
vanatIOns m productIOn and transportatIOn costs to flow through to consumers

MultIple transactIOns Unbundlmg faCIlItates potentlal effiCIenCIes to be denved as
new types of transactIOns and combmatIOns of transactIOns occur m the marketplace
TransactIOns can occur dIrectly between producers and consumer, through thIrd
partIes or mvolve the affilIate of the former merchant pipeime

--------------- Hagler Badly ---------------



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Unbundlmg ~ 3-6

OptIOns for "re-bundlmg " A flexIble approach may allow "re-bundlmg" m a very few
restncted cases where other alternatIves are not avaIlable, but the result IS that
servIces are packaged more effiCIently

Issues m Implementmg UnbundlIng

There are several Issues for regulators related to Implementmg unbundling

~ Adequate competItIOn upstream The mam purpose ofunbundlmg IS to dIstnbute the
benefits ofcompetItive productIOn and wellhead pncmg for natural gas throughout
the market place Therefore, the effectIveness of unbundhng pohcles IS dImimshed If
market power eXIsts upstream ThIS IS usually the case m countnes where state­
owned enterpnses dommate exploratIOn and productIOn actIvitIes In these SItuatIOns,
consumers are demed the benefits ofcompetItive wellhead pncmg for natural gas
Thus, a key conSIderatIOn m these SItuatIOns IS how to mstIlI competitIOn upstream

Meetmg techmcal reqUirements In order to Implement unbundlmg, certam techmcal
reqUirements must be satIsfied These mclude metenng, balancmg, bIllmg and so on
In countrIes where these reqUIrements are not met, for example where gas use IS not
metered, unbundling cannot be Implemented In that case, these functIOns must be
estabhshed as part of the tranSItIOn program Where these functIOns already eXIst, It
must be pOSSIble to separate them so that they can be proVIded by the market

Market desIgn and regulatory management The key task for regulators IS
accomplIshmg the separatIOn of functIOns -- transportatIOn and natural gas sales and
assocIated servIces In order to prevent resumptIOn of market power, regulators
typIcally choose to Implement unbundling WIth the creatIOn of strong functIOnal
barrIers mvolvmg legal and accountmg practices Where re-bundlmg IS allowed,
regulators typIcally clearly define the cases and SItuatIOns m whIch re-bundlmg can
occur and prOVIde strong oversIght

Adequate competitIOn m the provlSlon of unbundled servIces The effectIveness of
unbundhng poliCIes depends upon the presence of alternative proVIders of unbundled
servIces, or the ease WIth whIch alternative proVIders are able to enter a market
Problems WIth entry are usually found m countnes where the dommant state
enterpnses are vertIcally mtegrated and act as merchants or where merchant plpelmes
are state-owned or controlled In these cases, the regulators must be able to control
the power ofdommant enterpnses or the governments must undertake deep enough
restructunng to hmlt the power of these enterpnses

Depth of market If the market IS constramed m some way such that growth m the
number and types of natural gas customers IS hmited, then unbundlmg wIll be less
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Unbundlmg ~ 3-7

effectIve In these cases, regulators or governments must take actIOns to remove the
constramts to natural gas market development

Tanff methodologIes Sound and transparent tarIff methodologIes and tarIffs that
correctly account for pipelme (or LDC) costs and system use, allow reasonable
market-based returns and provIde appropnate market mcentives are essentIal

CapacIty mformatIOn Transparency m capacIty avaIlabIlIty on pipelme or LDC
systems IS essential

Secondary market Holders ofpipeime or LDC system capacIty must be able to
release unutilIzed capacIty mto a secondary market OtherwIse, the number and type
of transactIOns that can be attained wIth unbundlmg wIll be constramed

3 4 INTERNATIONAL EXPERIENCE WITH "UNBUNDLING"2

A number ofbnef descnptIOns of expenence mother countnes and regIOns wIth unbundlmg
Illustrates both the advantages of unbundlIng and regulatory and mdustry challenges
assocIated WIth ImplementatIOn

3 4 1 Canada and the U S

Canada and the U S have the greatest amount of expenence With unbundlmg

~ Regulatory actIOns followed. rather than led, market developments Natural gas
mdustry restructunng and the ImplementatIOn of unbundlIng took place between the
early 1980s-1992, the year m whIch restructurmg was finalIzed m the U S The mam
dIfference between natural gas restructurmg m Canada and the U S and what has

2 This sectIOn was compiled usmg several sources "The Economics ofNatural Gas m MeXICO -- ReVIsited,"
Mlchot Foss FranCISCo Garcia H Wilham A Johnson The Energy Journal specIal editIOn North AmerIcan
Energy After Free Trade September 1993 Review ofWorldWide Natural Gas Regulatory Regimes prepared
by the Umverslty ofHouston Energy Institute for the Energy EffiCiency and Market Reform Program
conducted by Hagler BaIlly Consultmg for the U S Agency for InternatIOnal Development on behalf of the
NatIOnal ElectriC Regulatory CommiSSion of Ukrame October 1997 Natural Gas Markets In Colombia Jorge
Mercado, Umverslty of Houston Energy Institute workmg paper, summer 1997 "WorldWide TranSitIOns
Energy Sector Reform and Market Development," Mlchot Foss, Natural Resources and EnVironment, ABA
Section, Natural Resources, Energy and EnVironmental Law, Spnng 1998 CompetltlOn and LlberahzatlOn In

European Gas Markets A DiverSity ofModels, Jonathan Stem, Royal Institute of InternatIOnal Affairs, 1998
Electrlclty and Natural Gas MarketlzatlOn In the EU, Vanessa Baird, UnIversity ofHouston Energy Institute,
August 1998 VarIous documents from the U S Energy InformatIOn AdminIstratIOn, Ente NaclOnal Regulador
del Gas-Argentma NatIonal Petroleum Agency-Brazil

---------------- HaglerBaIily ----------------



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Unbundlmg ~ 3-8

taken place mother countnes IS that regulators m North Amenca were respondmg to
and supportmg market ImtIatives Proposals from new market entrants to provIde
unbundled servIces provIded mcentlves to regulators to create programs that
faclhtated these developments

~ Regulators estabhshed clear separatIOn of functIOns In the orders and ruhngs put
forth by the NatIOnal Energy Board-Canada (NEB) and the US Federal Energy
Regulatory CommISSIon (FERC) to formahze unbundlmg, clear functIOnal and legal
separatIOn ofaccounts was reqUIred The term commonly used IS "Chmese wall" to
reflect the dIVISIOns that merchant plpelmes had to Implement -- of revenue streams,
personnel and marketmg programs m addItIOn to legal and accountmg departments
TypIcally, plpehne companIes created legal entItles for the operatIOn and mamtenance
of plpelme assets, and separate marketmg affilIates that are not subject to regulatIOn
that are able to proVIde unbundled servIces Wlthm the corporate structure, there can
be no commumcatIOn between the two entItles that could lead to dlscnmmatory
treatment of the plpelme company m favor of ItS marketmg affihate Regulators m
both Canada and the U S stIpulated that mformatIOn on aVailabIlIty of plpelme
capaCIty, plpelme transportatIOn charges and release ofunutIhzed capaCIty to the
secondary market be transparent and made avaIlable on electromc bulletm boards m
order to ensure nondlscnmmatory open access and unbundlmg As a further step,
regulators reqUIred that common standards be used so that electromc bulletm boards
could not be used to weaken the "Chmese wall "

~ The number of proVIders of unbundled servIces grew rapIdly In addItIOn to the
competitIve proVISIOn of unbundled servIces aVailable through the marketmg affilIates
created by plpelme companIes, a large number of mdependent thIrd party marketmg
and brokenng firms have been estabhshed Other competItors mclude producers of
natural gas, finanCial houses that have tradItIOnally partICIpated m commodIty nsk
management (and have extended tills expertIse to market and package servIces for
natural gas users), large natural gas customers and some government agenCIes (for
example, the State of Texas markets some of the natural gas produced on state lands
to other state government agenCIes, managmg the procurement of unbundled
servIces) It has been estImated for the U S that m 1980, pnor to natural gas mdustry
restructurmg and unbundlmg, approxImately 339,000 transactIOns took place By
1991, WIth restructunng and unbundlmg well underway, the number of transactIOns
grew to an estimated 10,757,000, generatmg addItIOnal value and revenues m the
marketplace, creatmg savmgs for consumers and tax proceeds for governments

Results and Issues

The major ObjectIves ofrestructurmg m Canada and the U S have been met Open access
and unbundlmg have been Implemented WIth no servIce dIsruptIons Overall, end use pnces
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Unbundlmg .. 3-9

have declmed as competItlon was asserted An array of new products and servIces have been
developed and new enterpnses have been fonned to serve the needs of customers New
natural gas resources have been developed and brought on lme

The key Issues related to restructunng and movmg forward are these

.. Allocatmg the costs of transItlon Because of the SIze, maturIty and structure of the
natural gas mdustnes m Canada and the U S dunng restructurIng, substantial costs
were mvolved m the tranSItIon to market-based operatIOns For the US, these costs
approached $6 bIllIon, the bulk of whIch were attnbutable to long-tenn take-or-pay
contracts3 held by pIpelme companIes WIth natural gas producers (on the supply end
of the cham) and LDCs (on the delIvery end ofthe cham) Regulators spread these
costs throughout the mdustry and customer base Some pIpelmes that had entered
mto very nsky contracts were forced mto finanCIal reorgamzation m addItIOn to the
reqUIred regulatory restructurmg LDCs were most successful at passmg on the costs
of transItlon to theIr customers because state and provmcIaI regulators dId not force
open access and unbundlIng m dIstrIbutIon

DIstnbutIOn remams less competItIve Related to the above, the SItuatIOn for
competItlon m the dIstnbutIOn segment IS qUIte uneven In Canada, provmcial
regulators and the LDCs themselves have been much more aggressIve m
experImentmg With open access and unbundlmg than state regulators and LDCs m the
U S Indeed, portIOns of Canada offer the most competItlve pncmg for natural gas m
the world In the US, because pnces to reSIdential and small customers contmued to
nse after restructunng was completed, regulators at the state level have become much
more actIve m requmng more competltIve practIces for dIstnbutIOn For the past
three years, pnces m the dIstnbutIOn segment have dropped and many more retaIl
customers across the states have chOIces and optIOns for theIr natural gas servIce than
before

.. FacIlItatmg market-based rates m the most competItIve markets In many parts of
Canada and the US, there IS suffiCIent market depth so that tarIffs can be based on
the market rather than establIshed purely by regulatory deSIgn The ShIft toward
market-based rates has been much more compatible WIth pncmg for unbundled
servIces yIeldmg addItIOnal benefits to consumers

3 Long-tenn, take-or-pay (TOP) contracts were tradItIOnally used m Canada and the U S by the merchant
plpelmes The pIpelIne compames would contract for gas from producers, and then engage m separate
contracts for the delIvery of the gas to LDCs The producer contracts oblIgated the pIpelInes to take speCIfied
volumes ofgas In SItuatIOns where these contract tenns were abrogated, strong penaltIes were enforced At
the other end, LDCs "mmnnum bIll" requIrements to take speCIfied delIverIes ofgas The mtroductlon of open
access durmg the 1980s necessItated the abrogatIOn of all of these contracts
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EvolutIOn ofmarket centers and hubs A key feature of the restructured natural gas
systems m Canada and the U S has been the evolutIon ofmarket centers and hubs
These are geographIc concentratIons of natural gas supply and transportatIOn capacIty
that provIde logIcal pomts for pnce dIscovery, contractmg, nsk management, load
management and many other actIvItIes Market centers and hubs have arIsen as
market solutIOns to pnce dIscovery and packagmg servIce needs wIth respect to
unbundlmg In addItIOn to the array of servIces lIsted preVIOusly that can be offered
separately wIth unbundlmg, market centers and hubs can add the followmg

~ Wheelmg Transfer of gas from one mterconnected pipelme to another
through a header (hub), by dIsplacement (mcludmg exchanges) or by phySIcal
transfer over the transmISSIOn of a market center pipeime

Parkmg Short-term transactIOn m whIch the market center holds the shIpper's
gas for redelIvery at a later date Parkmg may mvolve storage or dIsplacement
or vanatIOns m hne pack

Loanmg Short-term advance of gas by a market center to a shIpper that IS
repaId m kmd by the shIpper a short tIme later May also be referred to as
"advancmg," "draftmg," "reverse parkmg" or "Imbalance resolutIon"

Hub-to-hub transfers Arrangmg SImultaneous receIpt ofa customer's gas mto
a connectIOn assocIated With one center and an mstantaneous delIvery at a
dIstant connectIOn assocIated wIth another center, a form of "exchange"
transactIOn

All of these servIces are aVaIlable on an unbundled basIs Market centers and hubs
have become central elements m the open access-unbundlmg era ofmanagement
OwnershIp and operation ofmarket center and hub facIlItIes IS heavIly decentralIzed,
although It IS typIcal for a smgle company to anse as operator Access to market
centers and hubs IS Widely avaIlable, m keepmg wIth the regulatory framework, and
pncmg of servIces IS qUIte competItIve WIth respect to nsk management servIces,
the eXIstmg natural gas futures contracts admInIstered by the New York MercantIle
Exchange are based at hubs or market centers The Henry Hub contract IS located m
south LOUISIana on the US Gulf Coast ThIS IS the largest hub (most of the natural
gas marketed and traded m the U S IS delIvered through the hub) and thus the most
WIdely used natural gas contract for nsk management The major aggregatmg
pipelme for Henry Hub IS operated by Texaco The PermIan Basm contract IS set at
the PermIan Basm pool faCIlIty m West Texas, one ofthe largest cash markets for gas
m the US, whIch IS managed by El Paso Natural Gas Company The Alberta
(Canada) contract IS set at Nova Gas TransmISSIon Ltd's poolIng pomt m that
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provmce, the largest smgle poohng pomt for gas m North Amenca There are many
ImphcatIOns for Ukrame from the market center-hub concept and other natural gas
markets are evolvmg m thIs dIrectIOn as well (see below)

IncentIves for producers WhIle natural gas productIOn has remamed competItIve,
mcreasmgly so, m fact, a new concern IS whether producers m some parts of Canada
and the U S can Withstand the market volatIhty to whIch they are subject CanadIan
producers are espeCially vulnerable because of transportatIOn bottlenecks withm the
provmce of Alberta Regulators among all the producmg provmces and states, and
theIr federal JUrIsdIctIOns, are encouragmg market growth by ratIOnalIzmg
certIficatIOn reqUIrements for new pipelmes and regulatory reqUIrements at the field
level Market adjustments are already underway as traders and supphers are seekmg
ways to access low cost gas m remote basms and provIders ofnsk management
servIces are developmg new products targeted to producers

3 4 2 Argentma

In the early 1990s Argentma advanced Its overall economIC reform program mto
restructunng the energy sector, mcludmg natural gas Argentma has the most substantIal
mfrastructure for natural gas m Latm Amenca and the most extenSIve use of natural gas
across all customer classes and apphcatIOns Argentma first pnvatlzed Gas del Estado (GDE)
through the 1992 Gas Law, whIch controlled the Argentme natural gas transportatIOn and
dIstnbutIOn gnds From the GDE pnvatlzatIOn, there are now two mam transportatIOn
companIes, Transportadora del Gas Norte (TGN) and Transportadora del Gas Sur (TGS),
both owned and operated by consortia ofArgentme, US, CanadIan and European
comparnes, and eIght mvestor-owned dIstnbutIOn systems, also WIth combmatIOns of
Argentme and foreIgn dIrect mvestment Yacimientos PetrolIferos Fiscales-Argentma (YPF),
Argentma's natIOnal 011 company was pnvatized m 1992-1993 m the largest publIc stock
offenng ever made on the New York Stock Exchange

.. Estabhshment ofENARGAS Ente NacIOnal Regulador del Gas (ENARGAS) was
created m 1993 to serve as the natIOnal regulator for natural gas pipeimes and
dIstnbutIOn and to create an open, transparent and competltlve enVIronment for
mvestment m Argentma's pnvatized natural gas sector

BaSIC regulatIOns The baSIC regulatIOns put forth by ENARGAS speCIfy
nondIscnmmatory open access and separatIOn of transportatIOn from the sales and
servIces of natural gas (unbundlmg) Pipelme transportatIOn charges (tarIffs) are
posted on the Internet ThIrd party marketmg IS encouraged but developments have
been constramed by YPF's market power A Bntlsh-style pnce cap formula IS used
for tarIffs for both transportatIOn and dIstnbutIOn
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Results and Issues

Argentma has clearly become the natural gas market leader m Latm Amenca smce
mtroductIOn of Its regulatory program It has also served as the role model for the regIOn
WIth regard to regulatory management and market development In addItIOn to all of the
optIOns now aVailable to customers through the regulatory scheme, new mvestment has taken
hold and companIes operatmg m the Argentme gas sector are leadmg mvestment actIvIty
elsewhere m the regIOn End user pnces of natural gas have become more competItIve and
mdustnal enterpnses m partIcular have reaped benefits from unbundlmg Several Issues
remam

~ Shortcommgs of pnvatIzatIOn and regulatory deSIgn Although the YPF pnvatizatIOn
created a cntical pathway for pnvate mvestment m Argentma's natural gas sector, the
allocatIOn of natural gas producmg fields as part of the pnvatIzatIOn process left YPF
WIth conSIderable market power The company stIll controls around 65 percent of
marketed natural gas productIOn m Argentma ThIs has made It dIfficult for thIrd
party marketmg to evolve as It should gIVen the regulatory deSIgn, and the slow pace
ofgrowth of thIrd party marketmg has lImIted the competItIve optIons for
unbundlmg WhIle ENARGAS IS the strongest and most mdependent of the Latm
Amencan natIOnal regulatory commISSIOns, It does not have oversIght of natural gas
productIOn and can therefore exert lIttle mfluence on YPF (Upstream actIVItIes are
managed by Argentma's MmIstry of Energy and Ports More mformatlon on the
Issue ofYPF's status m Argentma and ImplIcatIOns for ENARGAS IS mcluded m a
separate report, MmImum ReqUIrementsfor the Development ofUkrame 's Natural
Gas Sector) However, an advantage mherent m Argentma's gas sector over other
Latm Amencan countnes IS the presence ofmany mdigenous companIes who are
expenenced WIth natural gas productIOn and mcreasmgly so WIth marketmg and
provIdmg servIces MultmatIOnal firms that entered the Argentme market, lured by
ItS SIze and prospects, are also an Important presence Eventually, a number of
companIes wIll be able to challenge YPF's pOSItIOn makmg for a much more dIverse
and fleXIble marketplace

Market development Argentma IS best posItIOned m Latm Amenca, once
partICIpatIOn m natural gas productIOn becomes more dIversIfied, to establIsh market
centers and hubs as well as to mtroduce futures contracts and other mechanIsms for
nsk management ThIs WIll expand the range of servIce optIOns avaIlable to both
proVIders and customers In addItIOn to domestIc productIOn, natural gas from
BolIVIa and Peru can enter Argentma's northern markets, thus creatmg many
opportunItIes for arbItrage based on an array of pnce dIfferentIals across many basms
and transportatIOn systems Both BolIVia and Argentma are competmg to serve as the
hub for the lower South Amencan market (often referred to as the "Southern Cone"to
reflect the Mercosur trade pact of BrazIl, Argentma, Uruguay, Paraguay and ChIle as
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an aSSOcIate member) Argentma's advanced regulatory system and open access­
unbundhng approach should place compames there m a strong strategIc posItIOn
Unhke the North Amencan Free Trade Agreement (below) the Mercosur IS an even
weaker mstrument for energy Market events are hkely to overwhelm the lack of
attentIOn to energy m the trade pact, but thIS raIses the possIbIhty of future
negotIatIOns among the member countnes to re-affirm the open access-unbundlmg
pnnclples for trade

343 MeXICO

Although MeXICO geographIcally IS part ofNorth Amenca It IS culturally, pohtlcally and
socIally part of Latm Amenca After Venezuela, MeXICO has the largest reserves of 011 and
gas m the regIOn but proVIdes a mld-pomt companson to Argentma and ColombIa WIth
respect to maturIty ofnatural gas system and natural gas market development In 1938 the
MeXIcan government natIOnahzed pnvate (MeXIcan and foreIgn) mterests m 011 exploratIOn
and productIOn The MeXIcan constItutIOn IS the most restnctive m Latm Amenca With
regard to reservmg these actIVItIes to Petroleos Mexicanos (Pemex), the natIOnal oIl
company In spIte of MexIco's abundant gas reserves whIch, lIke Venezuela's, are largely
assocIated With oIl and therefore qUIte low cost, and m spIte of demand m the US, MeXICO
has never developed a sustaIned export program ThIS IS largely due to dIsputes between
MeXICO and the U S on pncmg, many centered on transportatIOn costs to be charged for a
pipeime bUIlt speCIfically to export gas m the I970s, and natIOnalIst mterests agamst the
export ofnatural gas The result was that nearly 30 percent of MeXICO'S natural gas
productIOn was wasted through flanng or ventmg, whIle most of the remamder of productIOn
was dedIcated for petrochemIcal feedstock In 1995 MeXICO launched a program to attract
pnvate mvestment mto Its natural gas sector and begm to develop domestIC markets for gas,
m response to both finanCIal and envlfonmentalimperatives

CreatIOn of the CRE The Comision Reguladora de EnergIa (CRE) was created In

1993 as part of MeXICO's then MInIStry ofEnergy, Mmes and Parastatal Industnes
(SEMIP) to admInIster changes m MexIco's electnclty law that allows pnvate
mvestment In 1995 MeXICO took two major actIOns One was to alter the Regulatory
Law of ArtIcle 27 m MeXICO'S constItutIon SO that natural gas transportatIOn,
dlstnbutIOn and storage were removed from the actIVItIes reserved for Pemex The
second actIOn was to establIsh eRE as an mdependent regulatory authonty Apart
from actIOns deSIgned to allow development of natural gas markets m MeXICO
mdependently ofPemex, Pemex Itself was reorganIzed mto four SUbSIdIanes m 1991 ­
- ExploratIOn and ProductIon, Refinmg and Marketmg, Secondary PetrochemIcals
(WhICh MeXICO has been trymg, unsuccessfully thus far, to pnvatIze) and Gas and
BaSIC PetrochemIcals The creatIOn of the latter SUbSIdIary (generally referred to as
Pemex Gas) was an effort to strengthen commerCIal mterest In natural gas WIthm
MexIco's leadmg company (Pemex remams MexIco's largest mdustnal enterpnse)
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BaSIC regulatIOns CRE has adopted the pnnclples of nondlscnmmatory open access
and has a stated preference for thIrd party marketmg and unbundlmg (to offset
Pemex's market power) CRE admmlsters the auctIons of state owned systems as
well as certIfies new systems Because the MexIcan government dId not dImmIsh
Pemex's control of natural gas supply, elImmatmg the posslbIllty for competItIve
productIOn and pnces, the regulatory framework relles on the alternatIve of natural
gas Imports from the US (and Canada, VIa backhaul4

) as a substItute A first-hand
sales prIce IS set at the Houston ShIp Channel and a formula for determmmg netbacks
to MeXIcan customers Clearly, those customers WIth access to supplIes ofgas from
the U S are the only ones to realIze true, competItIve prIces However, a tarIff on
Imported gas IS charged WIth the current rate at five percent of cost In contrast to
offiCIal language from MeXICO, the U S and Canada, accelerated phase-out of the
Import tarIff does not appear to be Immment (The North Amencan Free Trade
Agreement or NAFTA scheduled tanffphase out at one percent per year over ten
years) Pnce caps are used for both transportatIOn and dlstnbutIOn tarIffs
TransportatIOn and dIstnbutIOn tarIffs are posted m MeXICO's DlarIO OffiCIal

Results and Issues

Smce ImplementatIOn ofthe regulatory framework conSIderable mvestment has been made m
MeXICO as companIes from Canada, the U S and Europe have partICIpated m auctIOns for
prevIOusly state owned assets Nearly all of these assets are dlstnbutIOn systems WIth strong
reqUIrements for new mvestment and load growth Two major gas-fired electnc power
projects are underway One IS a buIld-lease-transfer to MeXICO's natIOnal electnclty company
WIth a gas plpelme owned by Pemex m a Jomt venture WIth a U S company The other IS an
mdependent power project that mcludes a long dIstance plpelme (also mdependently owned
and operated) No effects of the regulatory scheme have emerged m natural gas pnces,
because pnces are stIll establIshed by the government and because LPG IS the dommant
reSIdentIal fuel Industnal users are benefittmg somewhat, mamly from Improvements m
Pemex's operatIOns A large number of Issues remam unresolved

~ Role ofPemex The market power ofPemex remams the largest ImpedIment to
natural gas market development m MeXICO Pemex's total control of domestIc supply
leaves any mdependent system operator, customer or thIrd party marketer WIth few
optIOns but to contract for supply and many aSSOCIated servIces from Pemex In

4 Backhaul reters to the process of satIsfYmg supply contracts for gas by means of dIsplacement elsewhere III the
pIpelIne system Actual molecules of gas from Canada would never be used to satIsfied reqUIrements m
MeXICO because ofthe hIgh cost Rather gas from Canada IS used to satISfY contract reqUIrements elsewhere m
the US, dlsplacmg U S gas As thIS process contmues along the pIpelme system, dIsplaced U S gas IS
ultImately used to satISfY contract requIrements In MeXICO
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addItIon, Pemex retams control of many facIlItIes cntical to transportatIOn and
dIstnbutIOn operatIOns A cntlCal pIece of MexIco's natural gas restructunng IS
ImplementatIon ofopen access on Pemex's natIOnal plpelme gnd, an actIOn that has
not yet occurred and WhICh Pemex IS trymg to forestall (UntIl open access IS
Implemented, the competItIve benefits of Imported gas wIll be nIl) Pemex IS also
adamantly opposed to hftmg the natural gas Import tanff MexIco's regulatory
regIme allows Pemex to pnce dISCOunt under certam cIrcumstances, preservmg a
dIsadvantage for mdependent supphers WIth the restructunng ofPemex, Pemex Gas
has become one of the most commerCially advanced parts of the company, Improvmg
servIce to customers and proceedmg wIth many Improvements to the Pemex system
(such as electrOnIc management ofPemex's plpelme and mformatIOn systems and the
mtroductIOn oftradmg and marketmg operatIOns) ThIS has been good for many
customers but WIll bolster Pemex's dommant posItIon Debate has renewed on an old
Issue -- financIal mdependence for Pemex and control of ItS funds for remvestment m
ItS core busmesses MexIco depends heavIly on revenues generated m ItS 011 sector
for general fiscal needs MeXICO's Secretary ofEnergy (for the re-named MInIStry of
Energy) serves as chmrman of the board ofPemex and final decIsIons on Pemex's
budget and product pnces are made withm an executIve commIttee that mcludes the
preSIdent, hIS chIefof staff and mInIsters of energy, finance and commerce as well as
the dIrector general of Pemex and ills key deputIes All of thIS IS workmg to reduce
the benefits ofMexIco's regulatory mitIatIves

Role of the CRE WhIle the CRE has made conSIderable progress, It IS hampered not
only by the structure ofMexIco's energy sector but by potentIal conflIcts ofmterest
assocIated With the CRE's dutIes m both pnvatIzmg assets and regulatmg theIr
operatIOn by new owners

Role of the NAFTA MexIco has an Important role to play m North Amencan market
development and supply/demand balances and many phySIcal mterconnectIOns eXIst
between MeXICO's pipehne system and that of the US, and between local dIstnbutIOn
systems on both SIdes of the border Market analysts generally enVlSlon a hIghly
mtegrated North Amencan gnd WIth open access and unbundlmg systemWIde WhIle
the CRE has developed a regulatory regIme that broadly parallels that of Canada and
the US, the NAFTA excludes any responSIbIlIty on MeXICO's part to reCIprocate on
natIOnal treatment WIth respect to market access MeXICO was also allowed to exclude
Itself from secunty proVISIOns related to natural gas supply (that IS, MeXICO could
WIthdraw gas supplIes from the U S or Canada markets If It deemed them to be
cntIcal to natIOnal mterests)

3 4 4 Colombia
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In the 1980s ColombIa allowed foreIgn mvestors to expand theIr presence m 011 and gas
exploratlOn and productlOn and m 1997 created a boost by Improvmg productlOn aSSOCIatlOn
contracts that extended lIcense penods and reduced participatlOn by Ecopetrol, the natlOnal
011 company ColombIa launched a gas "massIficatlOn" program to expand the domestIc
market WIth a bul1d-operate-transfer scheme for a major new pIpelIne and mterconnects and
the sale of state-owned dIstnbutlOn assets to pnvate mvestors All natural gas produced m
ColombIa IS for domestic applIcatlOns In spIte of the substantial polItical nsks that plague
ColombIa, the regulatory program and process ofbul1dmg natural gas markets has contmued
unabated

~ EstablIshment of CREG The ComiSIon Reguladora de EnergIa y Gas (CREG) was
establIshed m 1994 to create regulatory frameworks for mvestment m both electncity
and natural gas and to oversee mvestment

BaSIC regulatIOns The regulatory framework for gas establIshed by CREG calls for
nondIscnmmatory open access and separatIOn of transportatIOn and natural gas sales
and servIce Pnce caps are used for tarIff deSIgn Tanffs are publIshed m ColombIa's
federal regIster of codes

~ Natural Gas Law of 1997 Ecopetrol remams the natIOnal 011 company of ColombIa
In order to accelerate pnvate development m natural gas, the law of 1997 separated
Ecopetrol's gas busmesses mto a new entIty, Ecogas Ecogas partICIpates m natural
gas productIOn WIth pnvate (multmatIOnal) comparues and can partICIpate m
downstream actIvItIes as well There has been consIderable speculatIOn that Ecogas
could eventually be pnvatized

Results and Issues

Of the Latm Amencan markets, ColombIa's faces the most extreme uncertamty as a
consequence of polItIcal nsk Guenlla actIvIty contmually dISrupts operatIOns and places
personnel m danger EstablIshment of a regulatory framework has been cntIcal to attract
mvestors under these CIrcumstances CREG's mitIaI focus was on electncity IntroductIOn
of the massificatIOn program reqUIred an expanSIOn of regulatory authonty to gas As WIth
MeXICO, It IS too early m the process for the regulatory framework to be reflected m end user
pnces However, mvestment has been flowmg mto auctIOned dIstnbutIon systems, new
pipeime ventures and expandmg natural gas productIOn An advantage ColombIa enJoys over
MeXICO IS partICIpatIOn by many producers m resource development although Ecopetrol
exerts sIgrnficant mfluence The major Issues follow

~ Depth ofmarket The CREG and ColombIan government are commItted to market
development for gas, but the relatIvely Immature stage of mfrastructure and market
are Impedmg developments UntIl a natural gas market eXIsts that IS deep enough It
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w111 be dIfficult for Colombia to obtam the full extent of benefits of ItS regulatory
framework and resource base

Role of Ecopetrol Ecopetrol remams a polItIcally strong entIty and thus a bamer to
many of the CREG's efforts Although the CREG IS an mdependent agency, Its close
ties to Colombia's Mmistry of Energy hmits the commISSIOn's effectIveness agamst
Ecopetrol and pohtical mterests ahgned With the natIOnal company

Market desIgn CREG IS anXIOUS to set up the baSIC framework that wl1l facIhtate the
development of natural gas market centers and hubs and mcrease the possIbIhtIes for
unbundled servIces, tradmg, marketmg and nsk management It VIews these actIOns
as opportunIties to dImInIsh Ecopetrol' s market power The commISSIon and mmlstry
are preparmg to explore these possIbIhties m detail WIth World Bank ASSIstance

3 4 5 The Latm AmerIcan ExperIence Overall

Many lessons for Ukrame are eVIdent m the Latm Amencan expenence, not only for the
speCIfic conSIderatIOn ofunbundhng but for natural gas sector restructunng on the whole
The Latm Amencan expenence has largely been pOSItive, as the examples above Illustrate
Argentma, MeXICO and Colombia span the range of optIOns bemg pursued throughout the
regIOn, WIth Argentma conSIdered most advanced, MeXICO least advanced and ColombIa
representatIve of sohd efforts m the mIddle of these extremes

~ EstablIshment ofregulatoD' regImes At thIS pomt, nearly every Latm Amencan
nation has an mdependent regulator With overSIght of gas and sometimes also
electncity The entry of BrazJ.l mto the natural gas restructunng process WIll add an
Important element smce Brazl1Is hkely to become Latm Amenca's largest consummg
natIOn, and a net consumer of gas at that The recently estabhshed NatIOnal
Petroleum Agency (ANP) also has responslblhty for gas (and 011) productIOn and IS
overseemg the pnvatizatIOn of producmg fields that have, to thIS pomt, been the
property of Petroleo Brasl1eIro SA (Petrobras), BraZIl's natIOnal company Another
Important development IS the hoped for restructurmg ofVenezuela's sector as part of
a massificatIOn program sIml1ar to Colombia's

Adherence to estabhshed pnncipies WIth some deVIatIOn, reflectmg regIOnal and
natIOnal mterests and dIfferences, the Latm Amencan regulatory commISSIOns have
adopted the open access-unbundhng approach WIth related conSIderatIOns of pnce and
tanff transparency and market-based mcentives m tarIff deSIgn

Results and Issues

A number ofcrucial Issues lmger on for Latm Amenca
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Role of natIonal (or former natIOnal) compames WIthout exceptIOn, the market
power exerted by companIes that remam posItIOned as vertIcally mtegrated natIOnal
monopohes, and even those that have been fully or partially pnvatIzed, IS the largest
barner to ImplementatIOn of unbundlmg and natural gas restructunng m general The
power of these organIzatIOns Impedes competItIon m productIon and marketmg,
hmltmg or preventmg the full benefits of open access and unbundhng PolItIcal WIll
to deepen restructunng and remove the mfluence of these companIes WIll depend
upon other economIC and socIal consIderatIOns (and natIOnal mterests, m the case of
the larger producers) Where the needs ofconsumers have taken precedence, as m
Argentma, the extent ofrestructunng IS greater It IS useful to note that Argentma's
tax base WIth competItIve productIOn has surpassed by far what YPF could generate
as a natIOnal monopoly SImIlarly, performance of PetroIeos Venezuela (PDVSA)
has vastly Improved smce Venezuela allowed pnvate mvestment back mto the 011
sector m the 1992 apertura These examples are placmg greater pressure on MeXICO,
but as yet to no avaIl Apart from the market power Issue, the dommance of natIOnal
companIes negatIvely effects natural gas pncmg from the field and throughout the
marketplace For example, YPF can behave hke a swmg producer, often engmeenng
pncmg to SUIt ItS own obJectIves, wreakmg havoc downstream of the field At the
other extreme, MeXICO'S SolutIon ofrelymg on Imports to generate competItIve
pncmg IS a poor SubstItute to competItIOn wlthm and across MeXICO's nch producmg
fields and basms

Regulatory regIme The natIOnal regulators, whIle offiCIally mdependent, contmue to
be subject to varymg degrees of polItIcal mfluence ThIS IS strongest where natIOnal
companIes are most entrenched Another concern IS where the regulator also plays a
large role m pnvatIzatIOn of systems The best regulatory performance has come
where dIstance between regulator and pnvatizatIOn IS greatest (Argentma and
ColombIa)

Market depth Open access and unbundlmg are workmg best (Argentma) where the
natural gas market IS most developed m terms of potential competItors upstream,
downstream (transportatIOn, dIstrIbutIOn) and m marketmglbrokenng Extent of gas
use and number of customers are also factors UnlIke Canada and the US, most of
the Latm Amencan countnes do not enJoy extenSIve natural gas market depth, and
growth m natural gas use IS constramed by the pervaSIve use of SubSIdIes, mcludmg
those for other fuels lIke lIquefied petroleum gas (LPG) that compete WIth natural gas
for domestIC and some commerCial applIcatIOns Industnal and electnc power
apphcatlons offer the best opportumtles for natural gas market development across
the regIOn as well as for market pncmg

Tanffs and management ofplpehne capaCIty Issues have ansen m the applIcatIOn of
pnce cap methodologIes WIth respect to adequate returns for mvestment m
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transportatIOn and dIstnbutIOn systems Overall, Latm Amencan regulators are
attentIve to tanff desIgn Issues and WIllmg to expenment, keepmg to the goals of
stImulatmg competItIve, market-base performance In most locatIOns, market depth
does not support a well-developed secondary market for capacIty release

346 BrItam

BeSIdes North and South Amenca, the other regIOn of mterest and useful analogIes for
Ukrame IS, of course, Europe Several dynamICS are mfluencmg the European SItuatIOn

~ EC Gas DIrectIve The natural gas dlfectIve was finally passed by the European
CommIssIOn (EC) m December 1997 and approved by the European Parhament m
June 1997 Although the dIrectIve opens the wholesale (bulk) market to competItIon,
It does not mandate thIrd party access or unbundlmg

ECJ The weak pOSItIon on open access and unbundlmg taken m the dlfectIve IS
hkely to clash With precedents already estabhshed by the European Court of JustIce
(ECJ) that clearly support the essentIal role of unbundlmg m provIdmg fair and open
transportatIOn Although the ECJ has declmed to rule specIfically on open access, the
court IS expected to contmue to Issue deCISIons that support the elements ofopen
access, conSIstent WIth the court's stance on other mdustnes (espeCially
telecommunIcatIOns)

Energy Treaty The European Energy Charter Treaty, whIch came mto force m Apnl
of thIS year followmg ratIficatIOn by the reqUired 30 countnes, lays out strong
condItIOns for competItIOn, open access and nondIscnmmatIOn

Bntish expenence Bntam's expenment WIth natural gas sector restructunng has
brought the open access-unbundlmg pnncipies to Europe's shores and IS dnvmg
much of the debate among other member countries and withm the EC

Bntam's natural gas sector evolved WIth the dIscovery and development of gas m the North
Sea m the 1960s BntIsh Gas, a state owned, natIOnal vertIcally mtegrated monopoly
controlled supply, transportatIOn and dIstributIOn although resource development m the North
Sea, mcludmg the Bntish Sector, was competItIve The OIl & Gas (Enterpnses) Act of 1982
was passed to set out the aims and ObjectIves of the pnvatization of Bntish Gas The mam
Issue was to break down the BntIsh Gas monopoly over supply, enablmg the mtroductIOn of
competItIOn

~ CreatIOn of the Office of Gas Supply The 1986 Gas Act brought about fundamental
changes necessary for the pnvatIzatIOn program to proceed FIrst, Ofgas, The Office
of Gas Supply, was estabhshed as the regulatory body over the gas mdustry Its role
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IS to momtor gas mdustry pnvatIzatIOn and ensure that customers' nghts are
recogmzed m every aspect Second, BntIsh Gas was reorganIzed mto a publIc lImIted
company (PIc) as a monopolIst wIth secure markets only for the medIUm term BG
PIc shares were released onto the stock market Major new pnvate sector companIes
were created Some were establIshed by 011 and gas companIes already actIve m the
North Sea, others were ventures by the electncity companIes and some are truly
mdependent The Gas Act emphaSIzed the need for VIgOroUS competItIOn among the
new mdependent supplIers m order to undercut BntIsh Gas pnces and provIde optIons
for consumers when choosmg theIr supplIers The ultImate goal was to mtroduce
competitIon m stages WIth the mdustnal sector first, followed by commercIal and then
resIdential users

BaSIC regulatIons The VIew at Ofgas IS that there are functIOns that are clearly
monopolIstIc (pipeimes, system operator and gas exchange) and those that are clearly
not (gas productIOn, meters, meter readmg, storage, shIppmg, supply, connectIOns) 5

Ofgas sets pnces charged by BntIsh Gas where It stIll has a monopoly, momtors ItS
levels of servIce, and protects the mterests ofgas consumers Under an amended Gas
Act 1995, Ofgas IS now responsIble for secunng competItIon m gas supply to
domestIc customers, and Issues lIcenses to competmg compames for the
transportatIOn, shIppmg and supply of gas, the fees for whIch provIde the agency's
operatmg budget The pnncipal Job IS to ensure BntIsh Gas does not take unfaIr
advantage of ItS monopoly powers ThIS IS done by lImItmg the pnces the company
can charge and settmg standards for customer servIces In contrast to the NEB, FERC
and state and provmcIal commISSIons m the U S and Canada, Ofgas uses pnce cap
mechanIsms (the model for much of what has been developed m Latm Amenca) A
transportatIOn and storage pnce cap controls what TransCo, whIch IS part ofBG Pic
and IS the publIc gas transporter and operator of the pIpelme system, can charge
Bntish Gas Tradmg and other users for transportmg gas m ItS pIpelInes as well as for
storage The pIpelme system IS operated on a contract carnage baSIS (supplIers
arrange for transportatIon from beach6 to final customer), but WIth the recogmtion that
pIpelIne transportatIOn IS monopolIstIC A supply pnce cap lImIts the pnces Bntish
Gas Tradmg, whIch IS part of Centnca, can charge domestIc consumers In addItIOn
to pnce and servIce regulatIOn, Ofgas oversees conformance WIth the Network Code,
establIshed m 1996, whIch sets out the nghts and responsIbIlItIes for both TransCo
and all gas shIppers USIng the eXIstmg gnd for transportatIOn and storage Under the
code, shIppers are lIable for any Imbalances In theIr dally shIpments WIth the
network code fully operatIOnal In 1998, tarIff formulas for gas supplIers WIll no

5 From a presentatlOn by Clare Spottiswoode, director general, Ofgas

6Natural gas produced offshore enters the transportatlOn system at several beach tennmals FIeld pnces are
establIshed at these pomts
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longer apply Gas pnces wIll be left to market forces, mcludmg those charged to
Bntam's 18 mIllIon small commercIal and resIdentIal customers

Results and Issues

When all phases ofrestructunng are completed by the end of thIs year, Bntam wIll have the
most competltive market m the world from the end user perspectIve Smce 1986, under
Ofgas regulatIOn, domestlc gas pnces have fallen m real terms by 24 percent Unbundlmg
has vastly mcreased supply and servIce optIOns WIth the opemng of the Interconnector next
year, pressure from Bntam for hberalIzatIOn m Europe wIll grow rapIdly Issues m
restructurmg and for the future are below

.. Transitlon costs LIke U S and CanadIan companIes before restructurmg, BG held
contracts wIth North Sea gas producers for supply WIth fallmg gas pnces as a
consequence of competltIOn, BG and ItS supphers faced a sItuatIOn m whIch the value
of gas m the contract was hIgher than m the marketplace, rendenng the contract
unsustamable, whIle new competItors m the U K market were able to contract for the
cheapest gas supplIes RenegOtlatIOn of the TOP contracts was essentlal to
ImplementatIOn of restructurmg, but the Issues over reapportIOmng costs became
polItICally dIfficult

.. Pnce cap An Issue m regulatory methodology IS settmg the level of the cap
DetermmatIOn ofthIs value relatIve to performance of gas compames can be dIfficult,
although It may bear less polItIcal conflIct than defimng a company's rate base for
rate of return (or cost of servIce) regulatIOn tradItIOnally used m the U S and Canada

Regulatory desIgn WhIle the Network Code strongly embraces the open access­
unbundlmg pnnciples, It IS complex and lIkely to exert some Impacts on market
development Some ofthe areas of most concern are capacIty nommatIOns,
Imphcations for offshore producers from the varymg costs for transportatIOn entry at
dIfferent beachheads, daIly balancmg reqUIrements and mechanIsms mcludmg
developments for electromc mformatIOn, determmatIOn of storage reqUIrements and
the extensIve metenng that WIll be reqUIred WIth respect to Ofgas Itself, the agency
was unusual m that there IS only one commISSIOner Ofgas IS currently bemg
restructured so that there Will be three corrumssIOners There IS also senous
consIderatIOn bemg gIven to grantmg Ofgas regulatory oversIght of natural gas
productIOn (see Chapter 2, Mlnzmum Statutory Requzrementsfor the Development of
Ukraine's Natural Gas Sector)

Market depth WIth the onset of competItIOn and fallmg gas pnces, supplIers m the
U K face low and dimmIshmg profit margms m theIr busmesses, a realIty m the US,
CanadIan and Argentme markets as well In large part thIS IS due to problems m
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Implementmg domestIc sector competItIOn As m the U S and Canada, fear and
uncertamty about rehabIhty of gas servIce and ultImate cost of servIce, partIcularly to
resIdentIal customers, IS Impactmg full ImplementatIOn of domestIc competItIOn
However, wIth about one-thIrd ofnatural gas used for dIrect home heatmg m all three
countrIes, thIS leaves out a large portIOn of demand that would stabIlIze market
development

European context Increasmg market mass as a result of addItIonal expenments WIth
restructurmg on the contment would help to stabIlIze the BntIsh market, VIa
addItIOnal pomts for tradmg and balancmg flows

3 4 7 The Potential for Unbundling ID Europe

GIven the strong commItment establIshed m Bntam, but also the dIfficultIes assocIated WIth
pnvatIzmg BG and Implementmg the regulatory scheme, and the pOSItIOns taken by the EC
and ECJ, the outlook for Europe IS strongly pOSItIve WIth respect to open (thIrd party) access
and unbundlIng A number of dnvers eXIst m addItIon to those at the EC level and the
BntIsh expenence

.. Developments m other member states Apart from the BntIsh expenence, the other
member countnes bemg closely watched are Spam and Germany Spam IS
partIcularly mterestmg for Ukrame because there IS effectIvely no domestIC
productIOn ThIs has caused Spam to pursue Import optIOn aggreSSIvely The country
IS now served by a recently opened pipeime to Import addItIOnal gas from Algena
Spam has also made a sIgmficant commItment to lIquefied natural gas (LNG) WIth
three termmals Another parallel for Ukrame IS Spam's mdustry structure Much of
Spam's gas market was consolIdated mto a powerful monopoly, WIth the 1991
acqulSltIon ofSpam's two largest dIstnbutIOn compames by Repsol, whIch merged
these operatIOns WIth ItS own dIstnbutIon companIes to form Gas Natural, and Gas
Natural's subsequent purchase of91 percent ofEnagas, Spam's monopoly
transmISSIon company, m 1994 In contrast, the new Spamsh government m 1996
VIewed lIberalIzatIOn as the most rapId course to satIsfymg EC reqUIrements for
European Monetary Umon ThIS apparent paradox has left Spam's major compames
facmg the mcreasmg prospect ofopen access and unbundlIng A preSIdentIal decree
mandated open access m 1996 and the Hydrocarbons BIll m 1997 took a more
aggreSSIve path for opemng Spam's wholesale market than has the EC dIrectIve For
Spain's major compames, though, these developments WIll allow them to push for
hberahzatIOn elsewhere In the EC WIth theIr access to Imported supplIes they WIll
be effectIve competitors Germany IS key because It IS the entry pomt for much of
RUSSIan gas Wmtershall, a new competItor WIth growmg mfluence due to the
agreement It SIgned WIth Gazprom m 1990, demonstrated that the status quo enjoyed

--------------- Hagler Bailly ---------------

/



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Unbundlmg .. 3-23

by Germany's large estabhshed monopohes could be challenged The German Cartel
CommISSIOn has played a key role m moderatmg monopoly mfluence

Development of gas-on-gas competItIOn New and more competItIve productIOn
comIng onlIne, new pIpelIne outlets and new supply sources external to Western
Europe (Algena, the MIddle East and Central ASIa) are addmg to the perceptIOn that
supplIes of gas are secure and thus market restructurmg IS deSIrable Open access­
unbundlmg provIdes the means for pnce dIscovery from multIple supply sources and
for pnces to reflect multiple transportatIOn and servIce optIOns
Customer-dnven marketplace As m North and South Amenca, mdustnal customers
m Europe are the prmcIple dnvmg forces for natural gas (and electncIty) restructunng
as they seek savmgs, better values and fleXIble optIOns

At the same tIme, however, the process IS hkely to move slowly because of a host of
concerns

Issues for European LIberahzatIOn

.. Status ofEurope's monopohes The strength of merchant pipeime monopohes m
Europe poses the bIggest obstacle to ImplementatIon of open access and unbundlmg

Regulatory deSIgn There IS lIttle consensus among EC member states at the current
tIme regardmg the appropnate strategy for restructurmg, m partIcular whether
mdependent regulatory agenCIes are the appropnate vehIcles although there IS steady
movement m thIS dIrectIOn For most member states, energy mmistnes are too
strongly ahgned WIth tradItIOnal monopohes to be effectIve m restructunng The EC
mSIsts that no EC level mdependent regulator WIll be created, but at the same tIme
huge coordmatIOn Issues eXIst gIven the mdividual approaches ofmember states

Market deSIgn Regulatory methodology (for example, the pnce cap mechanIsm) and
ImplementatIOn of open access and unbundlmg (how best to carry out the dIVISIOn of
functIOns) are the key Issues

Market depth LIke Canada and the US, and m contrast to most of Latm Amenca,
Europe IS charactenzed by estabhshed gas markets and growmg rehance on natural
gas WIthm those estabhshed markets as well as penetratIOn mto new markets, such as
gas-fired electnc power In addItIOn, most customer classes accommodate market
pnces for natural gas Vanous SubSIdIes are m place among the European countnes
that would have to be phased out, but they are neIther as pervaSIve or as pohtically
charged as SubSIdIes m Latm Amenca
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3 5 SPECIAL CONSIDERATIONS FOR UKRAINE

Ukrame has an establIshed natural gas market, but one m whIch mcentives are lackmg for
effiCIent use of natural gas and healthy market growth and development Although Ukrame
has a umque posItIOn as a tranSIt country for natural gas exports, many of the charactenstics
Inherent m Ukrame's market are sImIlar to those elsewhere ThIS supports the mtroductIOn of
open access and unbundlmg as effectIve solutIOns for competItive market-based advancement
of the mdustry It IS partIcularly cntical that Ukrame adopt polICIes and regulatory
approaches compatible With those emergmg m Europe

Several specIfic Issues can be IdentIfied for Ukrame wIth respect to open access and
unbundlmg

~ Structure ofmdustry Most Important IS the structure ofUkrame's natural gas sector
and the dommance of large monopoly enterpnses that would be heavIly affected by
the ImplementatIOn ofopen access and unbundlmg The abIlIty of Ukrame's NatIOnal
Electncity Regulatory CommIssIOn (NERC) to Implement open access and
unbundlIng Will be constramed unless It has clear authonty to enforce separatIOn of
functIOns (ThIS addressed m Mmlmum Requlrements for the Development of
Ukrame's Natural Gas Sector)

Development of gas hub/market center Ukrame IS strategIcally well-posItIOned to
serve as a key market center and hub for Europe, gIven the convergence of pipelmes
and related faCIlIties for tranSIt of exported gas In long-term, the development of a
hub wIth unbundled servIces, for example at Uzhorod, would also establIsh a logIcal
pomt for tradmg and future nsk management actIVIty and servIces

EvolutIOn of domestic gas market As m other establIshed natural gas markets,
partICIpatIOn of the domestIc sector IS necessary m order to achieve balance and
reduce volatilIty ThIS means that ImpedIments to effiCIent natural gas use and
pncmg for reSIdential and small commerCial users must be removed

Market desIgn and regulatory ImplementatIOn Lessons from other countnes and
regIOns reInforce the need for clear separatIOn of functIOns m order for the full
benefits of open access and unbundlmg to be aclneved and to reduce problems and
COnflIcts m restructunng

Market depth Lessons from other countnes underscore the need for competItIve
natural gas productIOn, partICIpatIOn by many prOVIders ofunbundled servIces and
growth m overall natural gas use for open access and unbundlIng to be effectIve
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ADDENDUM
ECONOMIC CONSIDERATIONS

OF THE NATURAL GAS INDUSTRIES7

3A.l INTRODUCTION

When It comes to a concept lIke unbundlmg, It IS useful to note bnefly that the natural gas
mdustnes have been treated m sImIlar fashIOn the world over because of prevaIlmg
economICS, or, perhaps more correctly, economIC viewpomts LIkeWIse, ShIftS In thInkmg
about the economICS of natural gas reflect broad, shared viewpomts wIth respect to markets
generally and, specIfically, wIth respect to Ideas for restructurIng to facIlItate competItIOn

3A.2 TRADITIONAL ECONOMIC THINKING

TradItIOnal economIC thInkIng WIth respect to the natural gas Industnes has several features

t> WIth respect to the resource The ownershIp ofnatural gas resources IS nearly always
reserved to the state on behalf of ItS CItIzens The exceptIOn has been the Umted
States, where extenSIve pnvate ownershIp of natural gas resources IS lInked to the
tradItIon of pnvate ownershIp of surface lands (ownershIp of surface lands and
subsurface resources may be dIfferent) There are certam exceptIOns m the US, such
as offshore depOSIts that are left to government control Importantly, wIthm natIOnal
governments outSIde of the US, competItIOn In natural gas productIOn has generally
been a matter debated from the perspectIve of strategIC conSIderatIOns for
governments rather than from the economICS Inherent In natural gas productIon
actIVItIes

WIth respect to the shIpment of natural gas In pIpelIneS (rangIng from long dIstance
trunk hnes or local dIstnbutIOn systems) Stnct condItIOns for the natural monopoly
concept have largely been accepted These are IncreaSIng returns to scale across the
extent of the market and no contestabilIty

7ThIS section was compJled usmg several sources US Natural Gas m the 21st Centu/f Adjustmg to the New
Reabty Michelle Mlchot Foss, unpubhshed manuscrIpt 1995 'Latm AmerIcan Opportulllties How to
Approach Them,' Mlchot Foss, Natural Gas August 1996 North Amencan Energy IntegratIOn The Prospects
for Regulatory CoordmatlOn and Seamless Cross-Border TransactIOns ofNatural Gas and Electnclty,
Ulllversity of Houston Energy Institute, May 1998 "WorldWide TranSitIOns Energy Sector Reform and
Mark.et Development," Mlchot Foss, Natural Resources and EnVironment, ABA SectIOn, Natural Resources,
Energy and EnVironmental Law Sprmg 1998
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3A.3 TRADITIONAL POLICY AND ECONOMIC MANAGEMENT

TradItIOnal economIC vlewpomts led to the polIcy and regulatory systems m eVIdence around
the world for much of thIs century, untIl the broad shIfts m dIrectIOn that began to emerge
roughly 20 years ago

SovereIgn mterests WIth respect to natural gas resource productIOn resulted m the dommance
of state-owned enterpnses engaged m exploratIOn and productIOn Often these enterpnses
also controlled natural gas transmISSIon and sometImes dlstnbutIOn Where separate
enterpnses controlled transportatIOn and/or dlstnbutIOn, they were usually also state-owned
or heavIly controlled or mfluenced by theIr natIOnal governments Ukrame falls generally
mto thIS pattern, as does all of Europe, Latm Amenca and ASia

The ObVIOUS exceptIOns were Canada and the US Although the provmcIaI Crown
governments m Canada managed natural gas resources, pnvate development has been
prevalent (the one expenment, qUIckly dIsmantled, was the creatIOn of PetroCanada as a
natIOnal company for exploratIOn and productIon dunng the 011 cnses of the 1970s) Natural
gas transportatIOn and dIstnbutIOn have always been carned out by pnvate, mvestor owned
companIes operatmg under franchIses Issued by government JunsdictIOns -- federal (for
transportatIOn across provmces) and provmcIal (for transportatIOn Wlthm provmces and local
dlstnbutIOn) In the US, pnvate development of natural gas resources has also been the
preferred system U S government JunsdictIons, federal and state, manage pnvate
development of resources m the publIc domam m much the same way as do provmclal
Crown governments m Canada LIkeWIse, transportatIOn and dlstnbutIOn has always been
handled by pnvate, mvestor owned companIes LIke Canada, the federal government m the
U S oversees transportatIOn of gas across state boundanes, and state regulatory commISSIOns
control transportatIOn ofgas Wlthm state boundarIes and local dIstrIbutIOn Dunng the 1920s
and 1930s, a tendency emerged m the US for mtegrated holdmg companIes to form, movmg
vertIcally up from the dlstnbutIOn busmesses (where the natural gas mdustry ongmated m the
1800s) to transportatIOn and ultImately to exploratIOn and productIOn The market power of
these holdmg compames was such that federal laws were passed to dIsmantle them

The dIlemma m Canada and the U S was overSIght of pnvate companIes engaged m
busmesses conSIdered to be "natural monopolIes," transportatIOn and dlstnbutIOn The
dommance of the state m other parts of the world resulted m natIOnal governments bemg
charged WIth dIrect responSIbIlIty for actIVItIes undertaken m the "publIc mterest," the
definmg value accorded to the publIc utIlIty segments of the natural gas mdustry The
preference for pnvate control and market-based actIVItIes m Canada and the US meant that a
trade off was necessary between condItIOns that would support mfrastructure development
(profitable returns to mvestors) and competItIve pncmg for natural gas servIces The
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approach that was adopted, "regulated monopoly" as a substItute for competItIon, had
specIfic features

ExcluSIOn of competItIon m exchange for servIce CompanIes engaged m the
transportatIOn or local dlstnbutIOn of natural gas dId so through certIficates (for
plpehnes) or franchIses (for local dlstnbutIOn) that excluded competItors but bore
obhgatIOns to serve all customers wlthm the certIficate or franchIse boundary For
example, a long-dIstance plpelme had to provIde servIce to small commumtles along
ItS route and a local dlstnbutIOn company (or LDC) had to provIde servIce to every
customer WIthm a commumty, regardless of whether or not It was profitable to do so

Cost of servIce tanffs A regulatory methodology was deVIsed that accorded the
pnvate companIes and theIr mvestors ')ust and reasonable" rates of return on assets
used for the purpose of delIvenng natural gas and operatmg costs, whIch together
constItute the "rate base" The rate of return that was allowed by regulators was
conSIdered to be close to what could be denved m a market, and the allocatIOn of
costs across all customers resulted m pnces conSIdered to be a faIT SubstItute for what
could be obtamed m competItIve markets

Regardless of the model prevalent m a country -- dIrect state prOVISIOn of natural gas or the
pnvate prOVISIon ofnatural gas m Canada and the U S -- several assumptIOns were made

~ Constant markets Both the planmng processes for dIrect state provlSlon as well as the
process of awardmg pnvate certIficates and franchIses led Imphcltly to markets bemg
establIshed by planners and regulators, where competItIOn was not easIly mtroduced
Certamly m SItuatIOns where governments controlled the provlSlon of natural gas,
there were no pOSSIbIlIties for competltive benefits to be denved at all or for new
markets to be easIly establIshed In Canada and the US, once a plpelme was
awarded a certIficate the operator had every mcentlve to create barrIers to the
development of new plpelmes servmg the same customers Once an LDC franchIse
was establIshed, there were no posSIbilItles for alternatlve systems to be bUilt

Constant technologIes Part of the dynamICS mfluencmg tradItIOnal thmkmg and
approaches had to do With technologIes aVailable at the tlme The ImplICIt
assumptIOn was that technologIes were constant or would evolve only slowly
remforced the natural monopoly model

Polley approaches m all cases, state proVISIOn or regulated pnvate proVISIon ofnatural gas,
earned certam dIstortIOns

~ IneffiCIencIes m mdustry development Where state proVISIOn dommated an excess of
labor over capItal developed as a consequence of SOCial and polItIcal ObjectIves In
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Canada and the U S and excess of capItal over labor developed as regulated
monopolIes sought to Increase revenues by IncreaSIng the asset base upon whIch they
were allowed to earn returns

Sacnfice of benefits of competitIOn for economIes of scope Most cntical for the
unbundhng concept was that transportatIOn and dIstnbutIOn and the proVIsIon ofgas
were treated together as natural monopoly activItIes TypIcally, In all countnes,
merchant servIce was used In whIch the operator of the pIpelIne or dIstnbutIOn system
also supphed the natural gas ThIS Ignored two realItIes FIrst, the economICS of
transportatIOn systems and those of natural gas fields are qUIte dIfferent Long
dIstance plpehnes and dlstnbutIOn systems are charactenzed by declInIng long run
average costs over the extent of the system and consequent techrucal economIes of
scale WIth very httle Incremental cost, a pIpelIne or LDC operator can add
addItIOnal load, dIscouragIng new operators from entenng these markets In contrast,
natural gas fields are more appropnately charactenzed by long run average costs that
nse qUIckly as fields must be extended and new reserves of natural gas are found
There are few techmcal advantages that one natural gas operator has over another
(although coordInatIOn problems eXIst WIth multIple producers operatIng In one field
or common pool) and barrIers to entry for new operators are, as a result, relatIvely
low Natural gas productIOn IS, In other words, best typIfied by the competItIve
market model whIle transportatIon and dIstnbutIOn systems are typIcally conSIdered
examples of market fmlure, In whIch the attrIbutes ofan Industry are such that
monopoly power IS easily exerted The second realIty IS that economIes of scope
aSSOCiated WIth merchant servIce do not necessarily leave consumers (and SOCIety)
better off than competItIOn In the supply of gas would The notIOn was that plpelme
operators m partIcular had a techmcal advantage m procunng gas supplIes and
proVIdIng natural gas to customers because the pIpelIne IS Integral to utIlIzatIOn of the
natural gas resource But thIS IS often not the case Many plpelme companIes
performed very poorly In prOVIdIng merchant servIce Government preferences of
merchant servIce prevented more effiCIent companIes from entenng the Industry,
leaVIng consumers WIthout the benefits of eIther economIes of scope or competItIve
pncIng

3A 4 NEW ECONOMIC THINKING

Natural gas supply shortages In the US, the entry of Canada Into the U S natural gas market
as a result and transportatIon bottlenecks In both countnes led to the nse of the unbundlIng
concept as part ofa broad restructurmg effort In tandem, many other governments began to
adopt market reforms to advance economIC development Energy has been a target The
"'new" economIC thInkIng that has emerged IS that the competItIve features ofnatural gas
field productIOn can more effectIvely be passed on to customers If transportatIOn and
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dIstnbution systems are treated as common carners However, the notIOn of pipeimes, m
partIcular, as common carners IS not "new" In the 1930s, durmg the passage of many of the
laws that apply to the natural gas mdustnes m the US, the potential for pipeimes to be
treated as common earners was hotly debated The mfluence ofmterests that benefitted from
the natural monopoly treatment as well as the lack of compellmg technologIcal means for
Implementmg common carriage termmated the debate

3A.5 NEW POLICY AND REGULATORY OBJECTIVES

The key regulatory objectives that have accompanIed new viewpomts on the natural gas
mdustnes are to mmimize the monopoly component ofnatural gas dehvery and to rely on
"contestabilIty" (or potential competItIOn) as a SubstItute for pure competItion when It cannot
be achIeved

~ MInImIZe monopoly component The goal IS to restnct regulatIOn only to those
aspects of natural gas delIvery that have the potentIal for market or monopoly power
to be exerted For productIOn thIS means an effort to stImulate addItIOnal competItIOn,
faCIlItate the entry of new producers and provIde regulatory overSIght of productIOn
actIVItIes that IS compatible With the competitIve nature of the busmess For
transportatIOn and dIstnbutIOn tills means unbundlmg and facilItatmg the
development of new mfrastructure that mIght lead to mcreased competItIOn

Rely on contestabilIty If pure competItIO}l cannot be achIeved Observers of regulated
pnvate monopoly markets long ago noted that If condItIOns warrant, new firms WIll
enter the market or attempt to enter the market The potentIal for competItIOn to
occur was found to have a powerful moderatmg mfluence on monopolIes, resultmg m
pnces to consumers that were qUIte close to what mIght be expenenced m truly
competItive condItIOns For example, whIle the holder of a pipeime certIficate m the
U S IS m a very strong pOSItIOn, If enough mcentIve eXIsts for a competmg operator
to enter the market, or If It IS easy for customers to connect to an alternatIve pipeime
(the cost, dIstance and time reqUIred are relatIvely low), these dynamICS are reflected
m natural gas pnces The Idea ofcontestabilIty thus contnbuted to the growmg
realIzatIOn that market forces were more pervaSIve than preVIously understood,
negatmg the need for extenSIve regulatIOn m many mstances

These two objectIves are lInked to fundamental changes m the assumptIOns underlymg
tradItIOnal trnnkmg and approaches

~ Technology IS not constant An array of technologIes m exploratIOn and productIOn
for natural gas (and 011) have rapIdly expanded the worldWIde supply base, reduced
geologIC nsk, mcreased dnllmg success rates and Improved the effiCIency of field
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recovery Advances m pipeime technology smce World War II have reduced
engmeenng costs and nsks and accelerated pipeime constructIOn around the world
New matenals used m the pipeime mdustry mcrease the lIfe and lower the operatmg
and mamtenance costs More efficIent, energy savmg compressors and electromc
metenng systems contnbute to mcreased prodUCtiVIty and efficIency m transportatIOn
and dIstnbutIOn and expanSIOn of servIce at a lower mcremental cost Most
Important, perhaps, IS the advance of mformatIOn technologIes that underlIe many of
the exploratIOn and productIOn technologIes, allow remote management of pipehne
and dIstnbutIOn systems, and faCIlItate market development through electromc tradmg
and nsk management

~ Markets are not constant Natural gas markets are hIghly dynamIC and thus not
condUCIve to centralIzed planmng or extenSIve regulatory oversIght

3A.6 PRINCIPLES FOR THE NEW MANAGEMENT ERA

The key polIcy and regulatory pnncipies flowmg from the expenence m Canada and the U S
With respect to transportatIOn and dIstnbutIOn are as follows

~ Unbundhng Separate the natural gas commodIty from the mfrastructure The
preferred optIOn IS complete separatIOn ofnatural gas sales and related servIces from
pIpelIne transportatIOn WIth regulatIOn only of the latter, acceptmg foregone
economIes of scope m exchange for the benefits of competItion In Canada and the
US, because the federal governments have overSIght for long dIstance pipeimes that
cross provmcial and state boundanes, they were the JurIsdIctIOns that Implemented
unbundlmg Regulatory tnbunals and commISSIons withm provmces and states have
overSIght of pipeimes that operate WIthm provmcIaI and state boundanes and LDCs,
and thus Implement unbundlmg m these segments of the natural gas mdustry system

Access Contract carnage and nondIscnmmatory open access

DecentrahzatIOn Allow unregulated thud party marketmg, creatmg opportumtIes for
the most effiCIent proVIders of natural gas to enter the marketplace WIth unbundlmg
and thud party marketmg, consumers have almost unlImIted pOSSIbIlItIes for
procunng natural gas supplIes and servIce

~ ProtectIon Allow nsk management to hedge agamst commodIty pnce volatilIty

OutSIde of Canada and the US, these basIC pnncipies have been coupled With addItIonal
pnncipies for more effiCIent, productIve and effectIve natural gas mdustnes
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PrIVatIzatIOn Allow and encourage prIvate development of natural gas resources and
prIvate ownershIp and operatIOn of mfrastructure

PrIce ratIOnalIzatIOn Allow pnces for natural gas supplIes and servIce to reflect true
costs but facIlItate cOmpetItIOn m order to provIde savmgs for consumers

EstablIsh clear oversIght of the natural gas mdustrIes Create lInes of authOrIty,
typIcally WIth free-standmg regulatory commISSIons that are mdependent of other
government and polItIcal mstitutIOns
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OVERSIGHT OF GAS MARKETING AND SUPPLY

4 1 INTRODUCTION

EarlIer chapters establIshed the Importance of open access and unbundlmg as solutIons to the
development of competItIve markets m Ukrame In prmcIple, natural gas marketmg and
supply can be competItIve, but mdustry restructurIng must be earned out m a fashIOn that
allows these actIvItIes to flourIsh In addItIOn, where market power IS eVIdent WIth respect to
marketmg and supply, It may be approprIate for some regulatory oversIght to be
Implemented

For natural gas marketmg and supply to be competItIve, certam condItIons should be met

~ Open access and unbundlmg must be enforced

Natural gas productIOn should be competItIve

Clear and transparent tanff methdoiogles must be developed and consIstently applIed
to transportatIOn and dIstrIbutIon operatIons

Market mformatIOn should be aVaIlable and transparent ThIS mcludes mformatIOn
such as aVaIlable pIpelme capacIty and transportatIOn rates

4.2 NERC OVERSIGHT

The NatIOnal ElectncIty Regulatory CommISSIOn (NERC), smce It has been charged WIth
authonty for the natural gas sector, WIll have two levels of responSIbIlIty

~ The first level IS faCIlItatIOn ofmarket development The NERC must Implement
regulatory polIcIes and procedures that do not mhIbIt market development, but that
hmIt market power by those orgamzatIOns that may act to dISrupt or delay the
process

The second level IS appropnate oversIght once market operatIOns are well-establIshed
At some pomt, enough of a "cntIcal mass" of competItIve actIvIty m Ukrame' s
natural gas market WIll accumulate so that regulatory overSIght can be eased In
many mstances thIS IS termed "lIght handed" regulatIOn, meanmg that most of the
market functIOns well enough so that ngorous applIcatIOn of regulatory prmcIples IS
no longer necessary Another descnptIOn for thIs stage IS "market faCIlItatIOn," whIch
reflects the role played by regulators to ensure that opportumtIes for competItIOn
contmue to eXIst (for example, that no ImpedIment has arIsen to nondIscnmmatory
open access or unbundlmg)
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OversIght of Gas Marketmg and Supply ~ 4-3

Regulators mother countnes have struggled to define what constItutes suffiCIent cntlcal mass
such that regulatory oversIght can be eased Standard measures ofcompetItIOn or "market
tests," such as the Herfindahl-Hlrschmann Index (HHI), typIcally used by antI-competItIOn
commISSIOns and agenCIes, can be used to track market concentratlon and momtor progress,
and to target SItuatIons m WhIch regulatory oversIght IS too strong or too weak

43 POLICY AND REGULATORY CONSIDERATIONS

The structure ofUkrame's natural gas mdustry IS such that attammg competItIve natural gas
marketmg and supply functIOns WIll mvolve speCIfic conSIderatIOns

~ PolItIcal realIty of dealmg WIth Gazprom Ukrame's speCIal clTcumstance as a key
tranSIt corndor for RUSSia along WIth Ukrame's dependence on natural gas supplIes
from RUSSia for domestIC use are realItIes that must be acknowledged The abIlIty of
NERC to mdpendently enforce regulatory control over market and supply operatIOns
lInked to Gazprom wIll be dIfficult at best, nor may they be deSIrable

~ CompetItIOn m natural gas productIOn Our chapter on unbundlmg emphaSIzes the
Importance of competItIve productIOn to Ukrame's market development The chapter
on mmlmum statutory reqUIrements delIneates NERC's authonty and speCIfic
condItIOns that should be proVIded for m statute m order to encourage competItIon
For competItIve marketmg and supply actIVItIes to take hold, upstream reforms need
to be m place As noted above, standard market tests can be used to momtor
concentratIOn

Unbundlmg downstream The successful evolutIOn of competItIve supply and
marketmg WIll also depend upon enforcement of unbundlmg In partIcular, the
techmcal aspects of unbundlIng WIll be cntIcal For both transportatIOn and
dIstrIbutIOn (to the extent that dlstnbutIOn wIll be unbundled), reqUIrements for
metenng, balancmg, management of pIpelIne access (the process by whIch shIppers
nommate for capaCIty), the abIlIty for proVIders to aggregate supply IS allowed WIll
need to be m place These determme the abIlIty ofpotentlal competItors to partICIpate
m the marketplace as well as enable remammg regulated entItles to properly report on
theIr actIVItIes to NERC

The structure ofUkrame's current and mId-term natural gas marketmg and supply segments
WIll dIctate to a large extent the pnmary conSIderatIOns for NERC and strategIes for market
restructurmg A reVIew ofUkrame's mdustry follows, WIth closmg observatIOns on key
components for restructurmg and NERC's program
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4.4 ENERGY MIX

Exploration Gas Reserves

There are three major regIOns contammg hydrocarbon depOSIts m Ukrame

Western RegIOn (Trans-CarpathIan, Pre-Carpathian, Yolyn and Podillya provmces) The
western regIOn has been explOIted smce the last quarter of the 19th century 88 depOSIts of 011
and gas were dIscovered m the regIOn 41 contam 011 and 47 contam gas and gas condensate
Gas from the Western regIOn IS dry and low sulphur content

Eastern RegIOn (Dmpro-Donets Basm) IS consIdered to be the most Important m terms of
reserves and productIOn ThIs petroleum provmce covers a vast 75,000 sq km The
geologIcal structure m the East IS very umform (paleozOIC era formatIons contam 987% of
all proven hydrocarbons reserves m Ukrame), lowenng the cost of surveymg and
exploratIOn Smce 1935,205 depOSIts were dIscovered m the Eastern regIOn The north­
western part of the regIOn contams mamly 011, whereas m the south-east there IS a mIxture of
011, gas and condensate FormatIOn depths 38% of gas reserves are located at depths of
3,500-4,500 m, and some 15% - at depths of 1,500-2,000 m

Southern RegIOn (Black and Azov Sea shelves and coastal regIOns) The Southern regIOn
compnses 39 depOSIts (mcludmg 10 offshore), out ofwmch 10 bemg 011, 22 - gas and 7 ­
gas condensate depOSIts The average depth onshore IS 5,000 metres, and offshore depths
vary from 500 to 2,190 metres Smce the begmnmg of the explOItatIOn of thIs regIOn 19 bcm
of gas, 100 mIn tons of 011 and 200 mIn tons of condensate have been produced

Accordmg to UkraIman experts, Ukrame dIsposes of 5% of world mmeral resources The
total number of depOSIts of mmeral resources IS 20,000, out of whIch 7,667 fields have 94
types of mdustnal raw matenals As ofMay 1995,011 and gas reserves of Ukrame consIsted
of285 depOSIts, of whIch 242 are small (less than 10 mIn TOE), 32 are medIUm (10-30 mIn
TOE) and only 11 are large (more than 30 mIn TOE) The latter were heavIly explOIted
durmg the SOVIet penod, and the newly-dIscovered depOSIts are ususally charactensed by
great depths (below 4, OOOm) Accordmg the State CommIttee of Geology, the depletion of
the discovered fields IS 21 2% for 011 and 24 9% for gas

Domestic Gas ProductIOn

ProductIOn output decreased sharply smce the early 1970s, when productIOn of crude 011
peaked at 14 mIn tonnes (1972) and natural gas - at 687 bcm (1975), mamly due to the
depletIOn of the eXIstmg reserves and lack of new dlscovenes (No large depOSIt, WIth ABC1
type reserves exceedmg 30 mIn TOE, has been dIscovered smce 1970 m Ukrame) The drop
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m natural gas productIOn was caused by lack ofmodern technologIes, but msufficlent fundmg
for exploratIOn and development

Domestic ProductIOn of Natural Gas

Year 1990 1991 1992 1993 1994 1995 1996 1997
Natural Gas 278 240 220 192 183 174 178 18 1
ProductIOn, bcm
Source World Bank

DomestIC gas productIOn IS dommated by Ukrgazprom

Producer UKRAINE Ukrgazprom Ukrnafta Chernomorn

Year 1996 1997 1996 1997 1996 1997 1996 1997
Gas 178 18 1 138 144 32 30 075 068
ProductIOn
,bcm
Source State CommIttee of 011 and Gas

In 1998 UkrGasProm subsldIanes conducted exploratIOn actIvIty at 11 fields and 12 areas,
mcreasmg the total amount ofgas reserves found m Ukrame by 2,6 bcm Gas transportatIOn
by UkrgGasProm m the first halfof 1998 mcluded transIt ofRussIan gas to Europe m the
amount of 54,9 bcm

ChornomorNaftoGas, the smallest ofUkraIman gas producers, accountmg for less than 3%
ofthe hydrocarbon productIOn m Ukrame and focusmg on offshore productIOn on the Black
and Azov Sea shelves

UkrNafta - the largest onshore 011 producer, accountmg for 85% of 011 productIOn, and 15%
of mdlgenous gas productIOn m Ukrame

UkrNafta was establIshed III 1994 as aJomt stock company The state IS the major company
shareholder holdmg 61 % of the shares The remammg shares are owned by management and
employees and pnvate entItles The current ownershIp structure ofUkrnafta IS an Issue of
on-gomg debate between the State Property Fund, shareholders and the state

UkrNafta and Its subsidIanes operate about 2,000 011 and gas wells at over 100 fields m eIght
regIOns of Western and Central Ukrame Ukrnafta IS currently compnsed of36 Subsidianes
and structural unItS, mdudmg

~ 6 dnllmg unItS dealIng WIth exploratIOn and development (Dolynske, Nadvirnyanske,
Ivano-Franlavske, Boryslavske, Okhtyrske, Prylutske),

--------------- Hagler Bailly ---------------

~ ,
j r



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

OversIght of Gas Marketmg and Supply ~ 4-6

6 SUbSIdIanes producmg oIl and gas (Okhtyrka Naftogas, ChermhvNaftoGas,
DolynaNaftoGas, PoltavaNaftoGas, NadvimaNaftoGas, BoryslavNaftoGas),

3 gas processmg plants (Hmdychlvsky, Kachamvsky and Dolynsky) that process 70%
ofthe natural gas produced by Ukmafta, producmg condensed gas (136,3 thousand
tons), dry gas (61 bcf) and petrol (105,7 thousand tons) - all figures provIded are
from 1994

In 1995 there was a 23% drop m crude 011 productIOn m companson With 1990 figures

Ukmafta has estabhshed two Jomt ventures UkrCarpat011 Co Ltd (With Carpat Petroleum)
and Cashtan Petroleum (wIth Ukran all CorporatIOn) for the development of two depleted
fields - Bytklvske and Lelyaklvske fields

PrIces and Costs for DomestIc Gas

Data was not aVailable concemmg the cost dIfferentiatIOn between varIOUS regIons and/or
producers, but takmg mto account the large dIfferences m the SIze of gas fields, one can
assume rather hIgh cost dIfferences as well

PrIce and Cost Structure for ProductIOn SCOG data (1196)

Pnce fortcm

US$ %

Wholesale dIspatch Pnce of 600 100
the enterpnse wIth VAT
mcluded
VAT 100 167
1 Wholesale Pnce wIthout 500 833
VAT
Rent 137 228

2 Pnce wIthout VAT and 363 605
rent
2 1 Cost, total 10,2 170
Includmg
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Own expenses mcurred 36 60

Compulsory charges to the 66 11 0
state budget
Includmg charges for GEW 53 88

22 Balance profit 261 435
Includmg

2 2 1 Profit Tax 78 130
2 2 2 Profit share left at the 183 305
dIsposal of the producer
Includmg
A Charges paId to the 38 1 635
budget, total
B Own expenses mcurred, 219 365
total

Changes In the Cost Structure of Gas ProductIOn (%)

Item 1990 1995
Charges for prospectmg 35 64
AddItIOnal matenals 07 03
SOCIal needs, mcludmg 1 6 1 9
wages and salarIes (labour
payments fund)
AmortIsatIOn of wells 329 28
EqUIpment mamtenance 176 63
Gas preparatIOn 65 46
Plant expenses 1 8 1 3
Total mdustnal expenses 36 4 1
Other expenses 03 147
Total Cost 100 100

Source UkrGasProm

Import of Natural Gas
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Ukrame, wIth ItS average annual consumptIOn of 80 bcm of natural gas IS the world's largest
Importer and the thIrd largest consumer of gas m Europe Only about 20% of Ukrame'Sgas
demand IS satIsfied by domestIc productIOn Ukrame receIves another 35-37% of ItS gas as
payment m kmd for the transport of RUSSIan gas to Europe Via Ukramian pipeime system
The remammg gas reqUIrements are met through Imports from RUSSia and Turlanemstan

Smce 1993 the pnce of natural gas supphed to Ukrame from RUSSIa was fixed at the mter­
governmental level at US $ 80/tcm The pnce of Imported RUSSIan gas and the pnce Ukrame
charges for tranSIt are dIrectly tIed m the negotiatIOns between Ukrame and RUSSIa The
tranSIt fee to RUSSIa has recently been reduced to $1 09/tcm per 100 lan, from the eXIstmg
level of$1 75/tcm per 100 cm The pnce of the Import gas has correspondmgly been reduced
to $50/tcm

Accordmg to lEA, even at the mitIallevle of $1 75/tcm per 100 lan, Ukrame earns less m
tranSIt fees than other neighbonng countnes transportmg RUSSIan gas - e g Slovakia and the
Czech RepublIc charge US $ 1 95 RUSSia has always JustIfied the lower tranSIt pnce paId to
Ukrame by the proXImIty of the market and the fact that they were SUbsidIsmg the pnce of
gas Imported to Ukrame As the natural gas pnce m Europe IS usually connected WIth pnces
on mazut, and thus, ultImately, WIth the 011 pnce, thIS approach was feaSIble for Ukrame tIll
1997 But m the end of 1997, WIth od pnces gomg down worldWIde, the pnce ofnatural gas
started to decrease as well The dynamICS of pnce change on of natural gas supphed from
RUSSia to Western Europe was as follows

January 1998 - $ 96,

March 1998 - $ 91 5

as of 1 July 1998 - $ 77 (With Germany paymg $ 70 9 for RUSSIan gas at Ukralman-Slovak
border)

Because Ukrame IS 1,200-1,300 Ian closer to RUSSIa than any country of Westem Europe, the
pnce of RUSSIan natural gas for Ukrame should be around US $ 50-60/tcm

Payments for gas
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As of January 1998, the total debt ofUkraIman gas consumers to UkrgasProm (mcludmg the
debts accumulated for the penod of 1995 -1997) was UAH 7 5 bin, out of WhICh UAR 3 bIn
IS the debt of mdustnal consumers, and UAR 4 5 bIn IS the debt of budget organIsatIOns and
the reSIdential sector Attempts have been made to restructure the debt, but there are
contmued dIfficultIes m meetmg repayment schedules

4 5 GAS TRADING

Before 1996, UkrGasProm had sole responsIbIlIty for Importmg natural gas In December
1995, thIS nght to Import was taken from the company and dIstnbuted among pnvate traders
by the Decree of the Cabmet of Mmisters of Ukrame

A ratIOnale for removmg Ukrgazprom from the gas Import busmess, was to reduce the State's
exposure to addItIOnal debt from RUSSian gas The State retamed the nght to establIsh the
regulatIOns that would govern the operatIOns of the pnvate traders ImtIally, the traders were
granted exclUSIve frachIses to serve certam admmistrative regIOns The table below prOVIdes
a lIstmg ofgas traders together With the volume of Imports and the respectIve franchIse areas
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1996 Gas Imports to Ukrame

Volume

Company Source (bern) Franchise area

UES (Ulllted Energy Russia 252 The license granted allowed to Import
Systems) 12 3 bcm of gas for 10dustnal users 10

three oblasts (Dlllpropetrocsk, Donetsk
and Cherkassy) and another 12 9 bcm of
gas to be distnbuted among residential and
mUlllcipal consumers

lntergaz RUSSIa 38 Gas sales 10 SIX adm10istrative regIOns

(KhmelnytskYI, Zaponzhya,
Kherson,

Odessa,
V1Onytsia, RIvne and Poltava)

Ukrgazprom Russia 37 hermgiv and Kirovohrad regIOns plus
10dustnal customers 10 Donetsk regIOns

Industnal customers Russia I 7 Duect import from Russia for own use

Other Russia 37 Mamly for supply of gas to 10dustnal
customers around Ukrame

algas Russia 1 5 Chemivstl, Yolyn and Kiev

Itera Turkmemstan 185 12 regIOns plus Kiev and Cnmea

In 1997, the Cabmet of Mmisters decIded to sIgmficantly reduce the number of traders,
allowmg UkrGasprom to also reenter the gas Import market In 1998, a new, more market­
onented scheme was adopted to allow gas traders that have been granted lIcenses, to sell
theIr gas at market pnces throughout Ukrame, Instead of m one specIfic regIOn

In 1998, 30 traders applIed for lIcenses to Import gas, only a portIon of the applIcants
however recleved lIcenses However, the traders that dId reCIeve lIcenses contmued to be
plagued by the non-payment problem It was antIcIpated that for thIs year, gas traders would
supply a total of 20 bem of gas m Ukrame For the first half of 1998, the amount supplIed
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was only 8 bcm, and for the second half the forecast IS for no more than 6 bcm of gas to be
supplIed

8

40

130
212

(bcm)
34

64 Industry/Power Sector

130 TranSIt
212 Total

(30) Losses

(bcm) Demand
18 Households/budgetary

(mcludmg m kmd for tranSIt)

Imports

Supply
DomestIc productIOn

Projected 1998 Gas Supply and Demand Balance

TransIt
Total

Source World Bank

All Imported gas (mcludmg Turkmen gas) IS currently supplIed from RUSSIa To secure future
supplIes and to reduce dependence on RUSSIan gas, Ukrame sIgned agreements wIth
Turkmemstan and UzbekIstan m 1998 The agreement wIth Turkmemstan guarantees
Ukrame 20 bcm of gas per year untIl 2005 and resolves some of the outstandmg payment
Issues between the countnes by restructunng Ukrame's estImated US $ 600 mIn debt to
Turkmemstan The deal wIth UzbekIstan stIpulates that Ukrame WIll receIve addItIOnal 6 bcm
of gas m 1998 from that republIc

StIll, there eXIsts a huge potentIal for reducmg the domestIc demand for gas, thus helpmg to
balance gas demand and supply Accordmg to EBRD estImates, Ukrame uses about SIX
tImes more energy per umt of Its GDP than OEeD countnes ThIS results from numerous
factors FIrst, the pnce for gas and the eXIstance ofSubSIdIes prOVIdes lIttle IncentIve for
energy saVIng Second, the outdated technologIes applIed m UkraIman mdustry exacerbate
these wasteful condItIOns ThIrd, lack of accurate gas metenng both In the reSIdentIal and
mdustnal sectors, as well as the use of consumptIOn norms leads to overuse
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For the UkrainIan gas market to functIOn on free market pnnciples, It IS necessary to provIde
equal opportunItIes to all the partIcIpants m terms of productIOn, access to the pIpe as well as
to the end-users WIth state only or a lImIted number of other players present, there WIll be an
ever-present danger ofestablIshmg cartels and cases of monopoly abuse It IS espeCially true
for Ukrame, WhICh has a hmlted chOlce of gas supply sources Notwlthstandmg the expected
mcrease of competItIon due to the possIble mcrease of mdlgenous gas productIOn and the
substantIal decrease of gas losses durmg transportatIOn and lack of proper metenng, gas
market m Ukrame WIll remam monopolIstIc m the foreseeable future ThIS SItuatIOn IS callmg
for a declSlve and powerful regulator able to prevent antI-competItIve behaVIOr and protect
mterests of the ultImate consumers

As of today, mdependent gas traders play an Important role by provIdmg workmg capItal,
facilItatmg transactIOns along the supply cham, protectmg UkrainIan state from the
consequences of non-payments to RAG Gazprom for the RUSSIan gas supplIed and
establIshmg basIs for competItIOn m thIS segment of mdustry

But With further strengthenmg ofUkramian economy and, respectIvely, wIth the mcrease of
profitabIlIty and competItIveness withm Its major mdustnes, the gas traders Will be replaced
gradually by local producers and foreIgn supplIers (represented on theIr own or by UkrainIan
partners) whIch Will themselves make dIrect sales to large gas customers and pnvatIsed
dIstnbutIOn companIes actmg as buyers

Competiveness of the Market

In order to have an unbundled mdustry work most effectIvely, It IS necessary that the sector
upstream ofthe pipeime be competItIve UnbundlIng relIes on competItIOn between sellers of
gas to enhance effiCIency and reduce pnces If that competItIOn does not eXIst, then
unbundlmg would not work and should not be employed In Ukrame, approxImately 60 of
the 80 bcrn/year come from or through RUSSia m one form or the other If these supplIes are
not regulated carefully, RUSSia Will act as a "dommant firm " A dommant firm IS not a
monopolIst, but It has substantIal pncmg power and WIll tend to set pnces as though It were a
monopolIst ThIS tendency to act as a monopolIst mcreases to the extent that It IS dIfficult for
other firms to enter the market or for eXIstmg firms to expand theIr output ThIs IS because a
monopohst raises pnce by reducmg output, the reduced supply leads to a hIgher pnce I Thus,

1 ThiS IS the only way a monopohst can mcrease the pnce ofa product over ItS cmpetltlve level, because
In a market economy pnce IS determmed bysupply and demand Ifthe monopohstdoes not reduce suppl){
the supply and demand curves Intersect 10 the same placc;and any attemptto raIse pnce would merely leal
to unsold output
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OversIght of Gas Marketmg and Supply ~ 4-13

entry of other firms or expanSIOn of output by eXIstmg firms would reduce the dommant
firm's pncmg power by mcreasmg the total quantIty sold, thereby reducmg the pnce of gas 2

The competitIveness of a market IS often measured by the Herfindahl-HIrschmann Index
(HHI) The HHI sums the squares of the market shares of each company m a market For
example, m a market WIth two sellers, one WIth a 60% market share and the other WIth a 40%
market share, the HHI would equal 5,200 = 602 + 402

, m a market WIth 10 sellers WIth equal
market shares the HHI would equal 1,000 = lOx 102 As can be seen, the more sellers there
are With sIzeable market shares, the lower the HHI In the US, HHIs are used by the antItrust
authontIes to measure the effects of mergers on competitIOn, and by the Federal Energy
Regulatory CommISSIon (FERC) 3 to measure the competItiveness of markets It regulates to
help determme whether the market or company m a market can be regulated m a lIght-handed
manner In analyzmg mergers, the antItrust authonties generally Will find a market to be
competItIve If the HHI IS 1,800 or less Many practitIOners, sometimes mcludmg FERC,
belIeve a market can be regulated m a lIght-handed manner If the HHI IS 2,500 or less The
HHI, however, should not be followed slaVIshly, as It IS an Imperfect tool that should be used
m COllJUllctIOn WIth other analyses of markets to determme theIr current and potential
competItiveness

The Ukrame gas market can be structured m ways that create a competItIve market and ways
that create an uncompetitive market To demonstrate thIs, below are several scenarIOS for the
market

2 The mcreased output by new or eXIst10g finns moves the supply curve to the nght, ad because demand
curves are downward slop1Og the eqUIlIbnum pnce dechnes
> FERC regulates 10terstate commerce 10 the natural gas and etectnc 10dustnes 10 the Umted States
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Scenano 1

All domestIcally produced gas and 10 bcm of the 30 bcm ofm-kmd gas go to resIdentIal and
small commercIal customers, 20 bcm of the m-kmd gas are auctIOned to 5 buyers, and the gas
sold by RUSSia and sold by Turkmemstan or Uzbekistan and transported through Russia are
consIdered to be separate supplIes Under thIS scenano, the HHI for the mdustnal market IS

SOURCE MARKET SHARE CONTRIBUTION TO HHI
AuctIOned m-kmd gas 5 companIes WIth 4 bcm each, 5 x 82 = 320

or 4/50 = 8% each
RussIan gas 20bcm=40% 402 = 1,600

Turkmem or Uzbek gas 10 bcm = 20% 202 = 400

Total 50 bcm= 100% 2,320

WIth an HHI of2,320, thIS market may be competItIve, but bears further scrutmy

ScenarlO 2

ThIS scenano IS the same as ScenarIO 1, but changed so that the RussIan gas and the gas
through RussIa are consIdered one source of supply These two sources can be consIdered to
be Just one source on the grounds that RUSSia can set the pnce of transportatIOn at a level that
makes It ImpOSSIble for other countnes to undercut RussIa's profit-maximIzmg monopoly
pnce

SOURCE MARKET SHARE CONTRIBUTION TO HHI
AuctIOned m-kmd gas 5 companIes WIth 4 bcm each, 5 x 82 = 320

or 4/50 = 8% each
RussIan and Turkmem or 30bcm=60% 602 = 3600,
Uzbek gas
Total 50bcm 3,920

WIth an HHI of 3,920, thIS market clearly IS not competItIve No matter what IS done wIth the
auctIOned gas, the HHI WIll be at least 3,600 owmg to the gas from RussIa
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Scenano 3

ThIS scenano IS the same as ScenarIo 2, but changed so that all m-kmd gas IS auctIOned and
domestIc gas IS sold on the market rather than dedIcated to resIdentIal and small commercIal
consumers

SOURCE MARKET SHARE CONTRIBUTION TO HHI
DomestIc gas 2 compames, one wIth 16 202+ 52 = 425

bcm and the other wIth 4
bcm, or 20% and 5%

AuctIOned m-kmd gas 5 compames wIth 6 bcm 5x752 =281
each, or 6/80 = 7 5% each

RussIan and Turkmem or 30 bcm= 37 5% 3752 = 1,406
Uzbek gas
Total 80bcm 2,112

Thus, even wIth all gas commg from RussIa bemg dommated by RussIa so that It effectively
comes from]ust one source, the gas market probably IS competitIve If the RusSIan gas and
the gas commg through RussIa are two dIfferent sources, then the HHI would fall to a mere
1,487, an extremely competItIve market If the domestic gas mcreased to 40 bcm, and became
more competitIve by havmg more than two compames, then the RUSSIan gas would fall to a
mere 10 bcm, and the market would be extraordmarily competItIve

The lessons that come from thIS exerCIse are

IfdomestIc gas can be freed to compete wIth gas commg from RussIa, the gas market
m Ukrame Will probably be competItIve, otherWIse the sItuatIOn IS problematIc The
benefits from thIs competItIOn provIded by domestIc gas would be substantzal but wzll
not be provIded unless the upstream regulator practIces enlzghtened progressIve
regulatIOn
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It matters greatly whether the pnce ofnon-RussIan gas at the border of Ukrame and
RussIa IS effectIvely set by RUSSIa If It IS, then It IS far more dIfficult to male the
market competItIve than If It IS not

The gas market can be made more competItIve If output from non-RussIan sources of gas are
mcreased In Ukrame, free entry or expanded output potentIally can come from several
dIfferent sources

DomestIc productIOn DomestIc productIOn today IS regulated m ways that prOVIde
lIttle mcentive to explore and develop new reserves or to optImIze the productIOn of
eXIstmg reserves If prOVIded appropnate mcentives, domestIc productIOn would
undoubtedly grow, probably substantially The World Bank estImates that domestIc
productIOn could be mcreased to 30 bcm/year Others, such as Bntish Petroleum,
estImate that productIOn could even be tnpled to 50-60 bcm/year, although It
obVIOusly IS ImpossIble to predIct With any certamty how much domestIc productIOn
would be mcreased

Imports through RUSSIa from Turkmemstan or Uzbekistan These Imports are
somewhat problematIc, as any effort by Turkmemstan or UzbekIstan to undercut the
pnce charged by RUSSIa mIght be offset by RUSSia through hIgher transportatIOn
charges on that gas to transport It through RUSSIa

In-kmd payments by RUSSIa for the transportatIOn of RUSSIan gas by Ukrgazprom to
eastern and western Europe The amount of gas whIch Ukrame purchases through m­
kmd payments IS currently negotiated between the governments of Ukrame and
RUSSIa, thIS amount IS Jomtly determmed WIth the pnce charged by Ukrgazprom for
transportatIOn and the pnce of the RUSSIan gas A hIgher transportatIOn pnce or a
lower value of gas would yIeld hIgher m-kmd payments, 1 e , a hIgher quantIty of
RUSSIan gas

4 7 Gas Auctions

The first promIsmg SIgns of changes are evolvmg m Ukrame With the auctIOns on gas sales
bemg launched In July 1998, the second gas auctIOn on mdigenous gas sales was held
successfully by UkrGasProm, With 500 mIn c m of gas bemg sold m two equal shares to two
buyers at US$36/ 1,000 CUbIC metres (the first auctIOn, where the gas was offered at US
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$49/1,OOOc m , faIled due to the absence of buyers) In the thIrd auctIOn, WhICh took place on
September 1, no gas was sold

In order to reach maxImum effect from conductmg auctIOns, It IS necessary to take mto
account both mternatIOnal experIence m this area as well as the first lessons of UkraIman
auctIOns At the moment the followmg recommendatIOns can be made to UkraIman bodIes
responsIble for orgamsatIOn of such auctIOns

To momtor the SItuatIon m energy sector on a regular basIs and to publIsh all relevant
mformatIOn on the dynamICS of changes m gas consumptIOn, pncmg and sources of
supply both m Ukrame and abroad, makmg It aVailable to all mterested SIdes

Makmg pncmg polIcy m energy sector ofUkrame transparent and correlated wIth
major mternatIOnal trends for the mdustry

Startmg pnce for the gas offered should be lowered to realIstIc level, makmg It
attractIve enough to potential buyers to apply for partICIpatIOn

Rules regulatmg partICIpatIOn should be SImplIfied and entry bamers elImmated m
order to mcrease the number ofpotentIal partICIpants

ForeIgn companIes are to be allowed to offer theIr gas for sale at such auctIOns (at the
moment the number of offerrents IS lImIted to Ukramlan legal entItles and phySIcal
persons)

To mcrease the volume of gas offered for sale, takmg mto account seasonal
fluctuatIOns m gas demand and supply

To announce the results of gas auctIons m publIc

To reqUIre that fmancIaI guarantees (cash, commodIty, LC) were proVIded both for
the purchase and transportatIOn of gas

To allow the purchasers to sell the gas acqUIred If they WIsh to do so
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DISTRIBUTION

5 1 INTRODUCTION

Natural gas local dIstnbutIOn companIes (LDC's) m Ukrame sell to domestIc, budgetary and
communal customers at an average pnce of $4 45/tcm II ThIS pnce IS the same for all users
withm the LDC, It IS set IrrespectIve of customer class and volume of use In all cases, the
pnce IS below the cost of provIdmg servIce

ThIS umform pncmg polIcy IS economIcally unjustIfied It does not reflect costs mcurred by
the LDC m servmg the varIOUS customers By sendmg mappropnate pnce sIgnals to
consumers, It dIscourages effiCIent consumptIOn ofgas resources and creates economIC
dIstortIOns throughout the larger economy

5.2 PRICING

Pnces paid by reSIdential customers m Ukraine for natural gas are very low compared to
other European countnes The pnces presented m the table below are based on reSIdential
uses ofnatural gas Although a cross-comparIson of retaIl pnces can never be exact due to the
WIde dIfferences m mput costs among countnes, It IS clear that Ukrame charges extremely
low pnces for gas

I "Ukrame Pnonty of Reforms for the Gas Industry,' prepared by Government of Ukrame, World Bank Jomt
Work.mg Group, January 28, I997 The tanff for mdlvidual LDCs varies from $2 to $ I2/tcm
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PrIce Charged to
Residential Customers

1997
Country ($/tcm)
Austna 383
France 380
BelgIUm 368
Umted Kmgdom 301
Umted States 236
Poland 203
Hungary 148
Czech RepublIc 115
Slovak RepublIc 62
Ukrame 60

(1998 pnce=$66)

Cookmg Only Customers

ApprOXImately 80% ofthe households m Ukrame dIrectly use natural gas exclUSIvely for
cookmg 20% and 15% of households use It for water heatmg and space heatmg respectIvely
The LDC's per umt costs to serve mdividual customers usmg gas for cookmg only are very
hIgh relatIve to the costs to serve reSIdentIal full use and commerCIal and mdustnal
customers ThIS IS because the fixed operatmg and mamtenance expenses and capItal costs
must be spread over the relatIve smaller volumes of use aSSOCiated WIth cookmg load

A USAID/World Bank funded study m RUSSia concluded that the long run margmal costs to
dIstnbute gas for cookmg-only purposes was between $268 per tcm and $302 per tcm2 These
estImated margmal costs mcluded the dIstnbutIOn companIes operatIOn and mamtenance
expenses and constructIOn costs

DIstrIct Heatmg Systems

ApprOXImately 65% of Ukrame's 52 mIllIon people are served by dIstnct heatmg systems
Heat IS produced m eIther combmed heat and power (CHP) plants owned by the oblenergos,
or mdustnal enterpnses, or m munICIpal bOller- houses (HOP) Natural gas fuels

2 "Prmclples ofNatural Gas Prlcmg m RUSSIa" prepared by Hagler Badly, Inc, Merklem & ASSOCIates July
1993
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approXImately 47 percent of the dIstnct heatmg systems 38% of the plants use coal m the
productIOn of heat 3

The pnce charged for heat by heatmg plants IS below cost of servIce m Ukrame At the
current low pnces It WIll not be pOSSIble for heat plants to cover costs-and thus fully
reimburse natural gas supphers-- unless they raise the pnce they charge for heat

Natural Gas TransportatIOn by LDC

Some of the natural gas users that buy gas from marketmg companIes use the facIhties of an
LDC However, such customers may rarely or never pay the LDC for the use of those
facIhties 5 Even If a customer does pay for ItS use of the facIhtIes, a dIstnbutIOn fee of
$4 45/tcm IS far too low The LDC must stand ready to prOVIde transportatIOn servIce
contmuously throughout even the most severe wmter penods The cost to mamtam the
mfrastructure for thIS servIce level exceeds $4 45/tcm, and these rates should be raised
matenally to cover the costs of provIdmg thIS servIce A dIstnbutIOn charge of $445 per tcm
represents only 6 7% of the total pnce of $66/tcm In the US, LDC costs typIcally compnse
40% to 50% of the average system total pnce

The pncmg of natural gas transportatIOn servIce to the largest gas users IS a complex Issue
Research IS reqUIred on the actual load and cost profiles of these customers, as well as on the
competItIve market condItIOns m terms of alternatIve fuels and gas-on-gas competItIOn

To attract the largest customers, LDC's m market economIes often proVIde mterruptible
servIce to large customers InterruptIble servIce, as ItS name Imphes, IS servIce that may be
mterrupted under certam condItIOns Generally, under normal operatmg condItIOns, the LDC
must prOVIde the customer WIth a mmimum of 3-4 hours notIce of mterruptIOn In emergency
SItuatIOns the notIce penod may be less

In mterruptIble servIce, pnces often hnked to the alternatIve fuel bummg capabIltty of the
customer ThIS alternatIve fuel burrung capabIhty may be heavy fuel 011, or refined petroleum
products or coal The natural gas pnce must be competItIve WIth the pnce of the alternate
fuel

3"PrmCIples ofNatural Gas PrIcmg m RUSSia" prepared by Hagler Bailly Inc, Merklem & ASSOCiates, July
1993

"Energy PoliCies of Ukrame 1996 Survey' prepared by InternatIOnal Energy Agency, 1996
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InterruptIble servIce costs the customer less on a per umt basIs than firm servIce From the
pomt of VIew of the LDC, the LDC IS not reqUIred to mamtam facIlItIes or acqUIre capaCIty
and natural gas for the peak consumptIon penods Therefore, on a cost of servIce baSIS, a
lower rate can be offered to these large customers From the pomt of VIew of the customer, It
IS receIVmg a lower grade of servIce than a firm customer -- whose servIce IS never
mterrupted (barrmg force majeure condItiOns) -- and therefore demands a lower pnce

Moreover, the mterruptible retaIl servIce allows the LDC to use ItS avaIlable capaCIty more
efficIently Large mdustnal customers often have a better load factor than the system average
Thus provIdmg mterruptible retaIl servIce helps the LDC to Improve ItS system utIlIzatIOn
and load factor

Revenue ReqUirements

For local dIstnbutIOn companIes to break even, tanff rates must be suffiCIent to cover the full
costs ofprovIdmg servIce mcludmg operatIOn and mamtenance expenses, depreCiatIOn
expenses, taxes, and a reasonable return on assets These expense and return components
form the LDC's total revenue reqUIrements

.. OperatIOn and Mamtenance Expenses (O&M Expenses) ThIS wIll mclude O&M
expenses for gas mams and gas servIces, compressor statIOns, load dispatchmg
expenses, regulator and meter expenses, customer accountmg expenses for bIll
tabulatIOn and preparatIOn, customer records and collectIOns expenses, and
admimstrative expenses

UncollectIble Accounts Expenses O&M expenses should also contam an account for
uncollectIble accounts expense to be charged agamst an establIshed account defined
as "ProVIsIon for UncollectIble Accounts"

DepreCiatIOn Expense and Interest Expenses LDC's must quantIfy the level oftheu
capItal reqUIrements and mcorporate appropnate levels ofdepreCiatIOn expense and
mterest costs mto theIr revenue reqUIrements

To prOVIde conSIstency and transparency m finanCIal and account reportmg, the CommISSIOn
should reqUIre LDCs to systematIcally move to InternatIOnal Accountmg Standards, and
reqUIre that finanCial statements be audIted by mdependent, qualIfied audItors

The method ofdefirung and reportmg 'profit' should also be ratIOnalIzed A clear statement
of profit, whIch excludes Items that are normally conSIdered expenses, IS an Important factor
whIch the mvestment communIty exammes, when analyzmg the potentIal returns to
mvestment m the sector
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Rate ofReturn on CapItal

The comnUSSIOn should select a fair rate of return on capItal To aSSIst WIth thIS effort, the
CommISSIOn should request all LDCs to revalue assets Please see Hagler Bailly's recent
paper entItled TariffFormulatIOn Methodologzes for an extended dIscussIOn on rate of return
concepts and methodologIes

CapItal Budgets

LDCs should IdentIfy the capItal reqUIrements for (a) normal mamtenance and smaller
faCIlIty capItal reqUIrements and (b) major capItal projects Each LDC therefore defines the
need for capItal mvestment and sales volumes through whIch capItal costs may be recovered
Tanffrates then must be deSIgned to proVIde the revenues necessary to meet these capItal
reqUIrements

DepreCiatIOn expenses and a portIOn of the return on revalued assets are cost components that
must be embedded m natural gas pnces to allow the LDC to meet Its capItal reqUIrements
Eventually, LDC's should be reqUIred to quantIfy theIr capItal reqUIrements and to
mcorporate appropnate levels ofdepreCIatIOn expense and mterest costs mto the revenue
reqUIrement

Thus, the Ukramian LDC's must seek to quantIfy the total revenue reqUIrements for theIr
respectIve systems, mcludmg operatIOn and mamtenance expenses, appropnate depreCiatIOn
expenses, taxes and a return on revalued assets
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DIstnbutIOn ~ 5-7

Class Cost ofServIce

The total revenue reqUIrements for western LDC's are known and readIly avaIlable m the
financIal and annual reports of these comparues However, because of the large fixed
mvestment and the eXIstence of sIgmficant level of common costs, the dIstmct costs to serve
each customer class IS not known, and must be estImated by conductmg customer class cost
of servIce studIes The results of a class cost of servIce study conducted by a large
munIcIpally-owned natural gas dIstnbutIOn company m the Umted States IS provIded m the
followmg table

Customer Class

Residential
Commercial Industnal

Total Non- Non- Non-
Utlhty Heat Heat Heat Heat Heat Heat

$/tcm $/tcm $/tcm $/tcm $/tcm $/tcm $/tcm
( I ) (2) (3 ) (4) ( 5 ) ( 6 ) (7) ( 8 )

I
Expense
Category

2
OperatIOn and

Mamtenance

Natural gas 131 121 137 122 137 127 138..,
.) supply
4

OtherO&M 72 211 82 59 52 27 44
5

TotalO&M 203 332 219 180 189 154 181
6

7
Capital Costs 34 55 39 30 35 23 33

8

9
Other Net (17) (17) (7) (4) (4) (2) (3)

10

11
Total Revenue 232 371 250 205 220 175 212
ReqUIrements

12

13
Revenues 232 267 248 251 250 247 248

14

Revenue 0 (104) (2) 45 30 74 36
15 Surplus

(DefiCIency)
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DIstnbutIOn ~ 5-8

The LDC's total average umt cost to serve all customers IS shown m column (2) The per umt
cost to serve the resIdential, commercIal and mdustnal customers ( small, firm commercial
and mdustnal customers) are shown m columns 3 through 8 For thIS partIcular utIhty the
resIdential non-heat category mcludes cookmg and water heatmg gas customers The
resIdential heatmg category consIsts pnmanly of resIdentIal customers who use gas for space
heatmg, water heatmg and cookmg purposes

The pnmary lessons to draw from thIS table are

~ ResIdential customers are the most expenSIve to serve

ResIdential non-heatmg (particularly cookmg) load IS more expenSIve than other
resIdential uses, espeCIally space heatmg

ThIS utIhty engaged m cross-subsIdIes, as the pnce charged to resIdentIal non-heatmg
customers, whIle bemg hIgher than the pnce charged to any other customer class, was far
below the actual cost of servIce (ThIS utIhty subsequently raised the pnce charged to the
reSIdentIal non-heatmg customers)

Each element of the total utIhty cost found m column one of the table above has a great detaIl
of sub-account detail that IS analyzed m the process ofconductmg the cost of servIce study
For thIS partIcular type of cost study, each sub-account of expense IS allocated to the vanous
customer classes, based on allocatIon factors that seek to assIgn costs to the varIOUS customer
classes based on the classes responsIbIhty for the LDC's mcurrence of those costs, to extent
possIble For example, gas mains may be deSIgned to meet the peak load on the coldest day
of the year The vanous customer classes could then be aSSIgned a proportIOnal amount of the
capItal costs to mstall the main and a share of the mam operatIOn and mamtenance expenses
based on consumptIOn dunng the peak day Once all of the LDC's costs are analyzed an
allocated m a sImIlar manner across all the customer classes, the costs are then aggregated by
customer class to determme revenue reqUIrements Once the customer class's revenue
reqUIrements have been estimated, tills cost figure proVIdes one parameter m the desIgn of
effective rates for that partIcular customer class

The reason for the hIgh cost of servIce for reSIdentIal non-heatmg customers was that the per
umt operatIOn and maintenance expenses to serve them (row 4, col 3) was almost three times
as lugh as the system average cost SImIlarly, the capItal costs shown on row 7 column 3 the
reSIdentIal non heatmg class are over 60% hIgher than the system average cost

--------------- HaglerBaIlly ---------------



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DIstnbutIOn .. 5-9

Natural Gas Tariff Structure

The tarIff form mamtamed by the LDC descnbed above was a two-part tanff ThIs tarIff form
consIsts of a fixed monthly charge ($ per customer per month) and a commodIty charge ($
per tcm) To begm to address the crosS-SUbSIdy to the resIdentIal nonheatmg class, thIS LDC
raised the level ofthe customer charge to the resIdential classes, and redIstnbuted the LDC's
total revenue reqUIrements to all customer classes based upon the new structure ofcharges
ThIS served to mcrease the allocatIOn of costs to the resIdentIal non-heatmg class, and had
only mimmalimpact on the resIdential heatmg class The net effect was that the cross­
subSIdy to the resIdentIal non-heatmg class was matenally reduced

The pnce levels for the resIdentIal customer classes m Ukrame must be mcreased based upon
a well- publICIzed phase-m of rate mcreases over a penod of years AddItIOnally, to begm to
address the cross-subsIdy that now eXIsts between and among the dIfferent types of
customers, a two-part tanff structure should be mtroduced whIch consIsts ofa fixed customer
charge per month plus a commodIty charge WhICh varIes With the customer's consumptIOn

For example, If a fixed monthly customer charge of$1 00 per month were phased-m to the
customer's bIll, thIs would partIally redress the cross-subsIdy currently eXIstmg to reSIdential
cookmg only customers, and would represent an mcrease of bIlled tarIff revenue of roughly
$190 mIllIon dollars, from thIS class of customers The mitlal mtroductIOn of the charge
would Impact all customers, but would have the hIghest percentage Impact on the residentlal
cookmg only customer

Price Adjustment Clauses

Certam costs, such as natural gas supply costs, can fluctuate sIgmficantly To msure that the
LDCs can contmue to recover the actual expenses for such Items, the LDCs m the U Soften
mamtam automatIc adjustment clauses m theIr tarIff schedules

Through these mechanIsms, the cost of gas IS passed through to the customers, WIthout the
need for full rate heanngs, but the pass through costs are subject to regulatory reVIew and
authonzatIOn

InflatIOn and exchange rate fluctuatIOns are also Items that must be acknowledged m
desIgnmg rates, to ensure that the LDCs are actually recovenng the cost of provIdmg servIce
to the customer classes
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DIstnbutIOn .. 5-10

5 3 COLLECTIONS

Debts owed to Ukrgaz as of July 1, 1998 were the followmg

Debt Percentage
Customer class (US$ m) of Total Debt

ResIdential customers 377 512

Unsubsidized 181 246

Budget SUbsIdIzed 109 148

PnvIleged 86 117

Communal 335 455
orgamzations

Budget OrgamzatIOns 24 33

State budget 17 23

Local budget 7 1 a
Total 736 100 a

The average customer gas bIll may be m the range of several dollars per month Nonetheless,
the domestIc class has accumulated $377 mIllIons m debt, or $23 per customer

It WIll be necessary to develop a discIplmed collectIOn process at the LDC level Such a
process must be clearly artIculated and publIshed m the LDC's tarIff of rates and regulatIOns
The customer bIlls for resIdentIal cookmg servIce are collectIble, and non-paymg customers
should be shut off If they do not respond to an mitIal warnmg

5.4 CUSTOMER CLASSES

As prevIOusly mentIOned, the load charactenstics and cost of servIce reqUIrements for
dIstnbutmg gas can vary sIgmficantly from one class of customers to another For example
the per umt costs to serve the reSIdential cookmg customer WIll dIffer sIgmficantly from the
costs of servmg a metropolItan hOSpItal or an electnc generatmg plant The costs to serve
very large customers WIll often reflect economIes of scale and hIgh load factors Both of
these factors WIll serve to reduce the per umt cost of servIce

--------------- HaglerBaJlly ---------------



-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DIstnbutIOn ~ 5-11

Customer classes are usually formed by groupmg customers of sImIlar load profiles and costs
of servIce to the extent possIble Other factors such as the customer's abIlIty to use alternatIve
fuels, such as vanous oIl products, WIll also affect the partIcular customer classIficatIOn

For thIS reason, LDC's commonly establIsh customer classes accordmg to the general
categones of resIdentIal, commercial and mdustnal, With subcategones for small and large
commercial and mdustnal customers

DIstmct customer classes based on more ratIOnal customer groupmgs must be establIshed for
the varIOUS LDC's m Ukrame In the first mstance, thIS Will allow greater matchmg of the
cost of servIce WIth the class of servIce beanng a dIrect and posItIve revenue Impact for the
LDC's Second, appropnate customer classes wIll permIt greater accuracy m forecastmg
demand and supply reqUirements for each customer class Load forecasts for dIstmct
customer groups can be made more accurately WIth customers clasSIfied m terms of
consumptIOn patterns

The delmeatIOn of dIfferent classes ofcustomers may InItIally present admInIstratIve
dIfficultIes for UkraInIan LDC's However, the LDC's must be reqUired to move m thIS
dIrectIOn

The three eXIstmg customer classes (domestIc, communal/mUnICIpal and budgetary) have
essentIally the same tarIff structure ThIS means that a reSIdential cookmg customer IS
charged the same rate as a water treatment plant or a state-financed enterpnse The
consumptIOn charactenstics and the per UnIt costs of servmg these customers are dramatIcally
dIfferent, however

Customer classes should be formed to group customers WIth SImIlar consumptIOn profiles
and SImIlar cost to serve TypICal customer classes for US dIstnbutIOn companIes are

~ ReSIdential (heatmg and non-heatmg customer classes dIfferentiated based on
customer charge levels)

~ General ServIce
~ InterruptIble ServIce
~ TransportatIOn ServIce

Forecast ofLDC Gas Sales

Estabhshmg an effectIve process of ongomg reVIew and forecasts of sales to customer classes
IS mtegral to the finanCial and operatIOnal mtegnty of the LDC's It IS generally the startmg
pomt for determmmg the operatIOnal and capItal reqUirements for the commg year and for the
plannmg honzon The forecast of sales and number of customers by class also defines the
uruts over WhICh the costs WIll be spread and rate levels determmed
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DIstnbutIOn ~ 5-12

LDC's should be reqUIred to provIde NERC, on an annual baSIS, forecasts of the monthly
supply and demand for natural gas The LDCs should mamtam data bases of number of
customers, revenues and sales(retaIl and transport) by customer class, together WIth other
fundamental system mformatIon, to the extent that thIS mformatIOn IS not currently
mamtamed Close mformatIOnallmkages should be developed between the LDC, the
pIpelIne, and the largest customers such as the power plants and bOIler plants, as well as WIth
the other utIlIty sectors ThIS exchange of mformatIOn on supply and demand condItIons
would aSSIst m the preparatIOn of the supply and demand forecast

Because natural gas demand IS so heavIly mfluenced by weather, forecasts should be
prepared on a weather normalIzed baSIS MultIple scenanos should be run to provIde
management WIth a range of possIble outcomes

5.5 SUBSIDIES

Currently, natural gas servIce to reSIdentIal customers IS proVIded at dIscounted or SUbSIdIzed
pnces to customers

~ whose total utIlIty bIlls for gas, electncity and the lIke exceeds 15% of the famIly's
mcome

~ that fall mto categones such as mIlItary veterans, Judges, and mIlItIa

The polIcy of SUbsidIzmg energy pnces, common m the tranSItIon economIes of Eastern
Europe and the former SOVIet Umon, IS regreSSIve That IS, whIle such programs do help the
poor m provIdmg them WIth lower cost energy, the programs dIrectly benefit wealthy energy
consumers

Not only do the wealthy consume more energy than the poor, they spend a larger portIOn of
theIr mcome on energy DIscounts from the tanffpnces for natural gas servIces should be
aVailable only to those customers who cannot afford to pay for theIr bIll, and who meet a
certam threshold level of mcome SubSIdIes should be proVIded through a centralIzed system
such as payments made by the central government, financed by taxes, or by a natIOnal levy
on natural gas sales

Natural Gas RegulatIOns

RegulatIOns (and pnces) that govern the busmess actIVItIes between the LDCs and theIr
customers should be set forth m a publIshed LDC tarIff, that IS aVailable for publIc reVIew
The tarIff could contam proVISIOns such as the followmg
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DIstnbutIOn .. 5-13

ApplIcatIOn of servIce

.. CredIt standards and polIcIes

.. FacIlIty extensIOn polIcy

BIllIng and payment terms

Measurement

Meter tests

TermmatIOn PolIcy

.. PnontIes of ServIce and Emergency Procedures

DISCUSSIOn of Selected ProvIsIons

FaClhty ExtensIOn Pohcy

LDC polIcIes should be establIshed that wIll encourage the efficIent expansIOn ofLDC's
mams, servIces, etc, and dIscourage uneconomIC connectIons

In the US, LDCs often establIsh general economIC tests to determme the level of capItal
mvestment that the LDC WIll undertake to connect a new customer The tests are IdentIfied
m the LDCs tarIff so that a consIstent polIcy IS understood by the customers An example of
one such general economIC test IS the followmg

The Company WIll undertake a capItal mvestment m the total cost of new
mam and servIce facIlItIes up to an amount equal to five tImes the added net
base revenue antICIpated from the customer The net base revenue IS
calculated by multIplymg the non-fuel related revenue (excludmg taxes) tImes
the customer's estImated annual consumptIOn The customer pays the costs of
any reqUIred mvestment above thIS lImIt

LDCs often provIde, own and mamtam any meters or regulators reqUIred to provIde servIce

Customer deposIts are also often reqUIred for land developments, and specIal polICIes may be
m place for mterruptIble customers

Emergency Procedures

--------------- HaglerBaIlly ---------------
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Metering and BIllIng Systems

ResIdential and firm (contInuous servICe) cntIcal
commerCIal essentIal human needs
FIrm small commerCIal reqUIrements and firm large
commercial and Industnal reqUIrements for plant
protectIon
FIrm small Industnal reqUIrement
FIrm large cntIcal commercial and Industnal
reqUIrements (not contaIned above)
FIrm large non-cntlcal commercial and Industnal
reqUIrements other than for boIler fuel use
FIrm large non-cntlcal commerCIal and Industnal
reqUIrements for boIler fuel use
Contractually Interruptlble customers

5

1

7

6

3
4

2

Lowest Pnonty

HIghest Pnonty

Pnontles of servIce should be establIshed In the case ofan emergency condItIon In whIch the
LDC's gas supply IS InsufficIent to supply all customers In thIs case the aVailable gas needs
to be allocated to all customers In accordance wIth the pnontles of servIce that have been
establIshed Under thIS procedure, gas supply to customers In a hIgher pnonty category are
not curtaIled untIl all customers In the lower pnonty classIficatIOn have been curtaIled

Appropnate metenng and bIllmg systems are absolutely necessary to appropnately
admillister transportatIOn servIces All customers partICIpatIng III the transportatIOn servIce
should be reqUIred to Install the necessary metenng eqUIpment (preferably telemetenng
eqUIpment)

RegulatIOns concernIng the operatIOn of LDC transportatIOn servIce must also be establIshed
to aSSIst In the admInIstratIOn of thIs servIce

The regulatIOns must detaIl the nOmInatIOn reqUIrements, and balanCIng provlSlons and
penaltIes, qualIty standards for gas delIvered, standby servIce, lIabIlIty, InterruptIOn of
servICe, etc The terms of aVailabIlIty for LDC transportatIOn, for example, volumetnc SIze
lImItatIOns must also be IdentIfied In the transportatIOn regulatIOns Please see the AppendIX
for a more detaIled dISCUSSIOn on the balanCIng and bIllIng reqUIrements to admInIster a
transportatIOn servIce

BasIc pnonty classIficatIOn can Include the follOWIng that are used by a metropolItan LDC In
theU S

LDe TransportatIOn RegulatIOns
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DIstnbutIOn ~ 5-15

LDCs should also undertake a meter mstallatIOn program for the remammg customers (for
cookmg only customers- mstallatIOn down to the apartment complex level)

PIlot Tartff Study/lmtlal Data ReqUIrements

A pIlot tarIff study should be undertaken for a major LDC to demonstrate the methods that
can be applIed to ratIOnalIze the natural gas tanffs of the LDC's Such a study should
necessarIly mclude class cost of servIce studIes to define the costs to serve well-defined
customer classes The class costs of servIce study forms one basIs for the establIshment of
rates, and can aSSIst Ukralman LDC's throughout the country m ratIOnalIzmg theIr rate
structures

The ObjectIve of thIS revIew IS to outlme the process that wIll lead to effectIve tarIffs for the
natural gas sector ThIs tarIff deSIgn process reqUIres ongomg evaluatIOn and deSIgn, and then
re-evaluatIOn and deSIgn Each IteratIOn of the process allows the natural gas tanffs to
become more SophIstIcated and respond more closely to cost and market condItIons

The process commences WIth fundamental mformatIOn that forms the foundatIOn of effectIve
tarIff deSIgn ThIS fundamental mformatIOn mcludes

Customer InformatIOn

Name, address and account number, rate class, bIllIng and collectIOn hIstory for each
customer
Numbers of Customers by Customer Class
Numbers of Meters by Customer Class
Level of cash receIved by Customer class
Level ofnon-payment (uncollectIble accounts) by Customer Class
Level of SubSIdIes prOVIded by Customer Class
Level ofpnvileges proVIded by Customer Class

Usage and Revenue Data

Sales by customer class, by month
Revenues by customer class, by month
Sales and revenues from the largest customers, by month
Peak sendout by month (customer class mformatIOn may need to be statIstIcally
estImated, WIthout load studIes)
Sales sendout by month

Engmeenng InformatIOn
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DlstnbutIOn ~ 5-16

System desIgn parameters
DIstnbutIOn Mams DesIgned on peak day, peak hour?

Accountmg & Fmancial InfonnatIOn

Total enterpnse operatIOn and mamtenance expenses by functIOnal area
Manufactured gas (If on-sIte)
Purchased gas supply expenses
Storage expenses (If on-sIte)
DlstnbutIOn expenses
Customer AccountIng
Meter Readmg
Customer Records & CollectIOn expenses
UncollectIble accounts expenses
Customer ServIces & InfonnatIOn expenses
AdmmistratIve & General Expenses
Labor Expense, by functIOnal area detaIled above for operatIOn and mamtenance
expense
Total taxes
Total depreCiatIon expense (by functIOnal area- see plant m servIce below)
Total natural gas plant In servIce (revalued plant In servIce)
By functIOnal area ProductIon Plant (If on-SIte)
Storage Plant (If on-SIte)
DlstnbutIOn Plant
General Plant
Accumulated ProvlSlon for DepreCiatIon (by functIOnal area--see plant In servIce
above)
Workmg CapItal

The final sectIOn of thIS chapter provIdes some addItIOnal statIstIcs on the subsector and
regIOnal consumptIOn patterns In Ukrame

Gas ConsumptIOn

There has been a dynamIC change m the natIOnal gas consumptIOn pattern from the mdustnal
sector to the reSIdential sector The combmed effects of a reductIOns m mdustnal output and
a sharp nse III reSIdential consumptIOn has contnbuted to thIS change Currently there are
approxImately 16 mIllIon households that use gas In urban areas most households have
access to gas servIce, whereas m rural areas 6% to 8% of the households are connected to the
gas system
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DlstnbutIOn ~ 5-17

ReSIdentIal and mUnICIpal consumptIOn of gas accounts for 37% ofUkrame s overall
domestIc demand, or 31 9 bcm m 1995 Tills IS Up from 17% or 19 8 bcm m 1990 EVIdently
only 15% of Ukrame's resIdentIal consumptIOn IS metered, wIth most of the resIdentIal
consumers bIlled on the bases of fixed normatIve usage levels

Gas ConsumptIOn by sectors m Ukrame (bern)'

1990 1991 1992 1993 1994 1995

Industry 55 51 5 535 41 1 31 30

Power 339 309 254 205 197 144
Industry

ResIdentIal 198 244 265 302 307 31 9

Compressor 54 54 64 74 75 73
Fuel

Losses 1 1 5 23 3 35 34

Total 1151 114 114 102 924 854

Ukrame's mdustrIal consumers mclude approXImately 175 large mdustrIal entItles that are
dIrectly connected to the hIgh-pressure plpelmes ofUkrgazprom, and an addItIOnal 9,000
smaller faCIlItIes that are attached to the dIstrIbutIOn systems ofUkrgaz and KIevGas These
facIhtIes mclude both mdustrIal enterprIses and power statIOns

The major gas-consummg mdustrIes are the power mdustry (14 bcm per year), metallurgy
(10 bcm) and the chemIcal mdustry (8 bcm)
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DIstnbutIOn .. 5-18

The 1996 largest Ukramian mdustnal consumers are lIsted below wIth theIr annual gas
consumptIOn

Enterpnse Annual Gas ConsumptIOn
(bcm)

1 Azov Stal 24

2 Cherkasy Azot 24

3 DmproAzot 24

4 Mykolmv Alumma Plant 2 1

5 SeverodonetskAzot 20

6 Stirol ConsortIum 1 8

7 Marmpol Bhch Metallurgy Plant 1 8

8 RIvneAzot 1 0

9 SumyKhImProm 1 0

10 OdessaPortPlant 1 0

RegIOnally, gas consumptIOn IS concentrated m the mdustnally developed eastern regIOns
that are the centers for the steel, chemIcal and metallury mdustnes

--------------- HaglerBaIily ---------------
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TRANSPORTATION

6 1 INTRODUCTION

Natural gas transportatIOn IS an area of cnticalimportance for the energy polIcy of Ukrame
Efforts to regulate thIs sector wIll hold the key to the growth of the natural gas mdustry m
Ukrame, and by extensIOn, the development of a favorable natIOnal energy balance

RegulatIOn of natural gas transportatIOn IS a cruCIal area of energy polIcy for Ukrame m lIght
of three factors

The gas-mtensive character of the UkraIman economy

The presence of substantIal, undeveloped natural gas reserves (at least 1 12 tnllIon
CUbIC meters) I

.. Ukrame's pOSItIOn as the major transport route for RUSSIan gas to Europe

Ukraine's role m the tranSIt of gas from RUSSIa must be regulated With great care, gIven the
strategIc and polItIcal ImphcatIOns of ItS gas trade With RUSSIa The eXIstmg gas trade IS not
an exchange between equals, rather, KIev IS at a commerCial dIsadvantage m ItS dealmgs WIth
Moscow due to heavy Import reqUIrements and large debts for past dehvenes As a result,
Ukrame receIves m-kmd payment (1 e gas) for tranSIt, rather than cash

Gas transportatIOn, and storage m partIcular, IS an area where dramatIC effiCIency gams can
be realIzed Improved regulatIOn of these mId-stream functIOns would have a synergetIC
effect on other sectors ofthe gas mdustry In partIcular, the effectIve regulatIOn and
management of transportatIOn systems should brmg sIgmficant upstream benefits New
mvestment m field development WIll depend on the guarantee of secure and economIC access
to pipeimes Once these guarantees are m place, Ukrame Will be m a pOSItIOn to mcrease
productIOn levels through outSIde mvestment and negotiate more eqUItable deals WIth RUSSIa

TransportatIOn IS a natural monopoly Open access transportatIOn, under whIch all shIppers of
gas (be they end users, producers, marketers or LDCs) have equal nghts to ShIp gas over the
pipelme, can under certam CIrcumstances Improve the effiCIency of the natural gas sector by
removmg the monopoly status of transportatIOn as a bar to the realIzatIOn of competitIOn m
supply The deSIrabIlIty ofand precondItIOns for open access transportatIOn are covered m
more detaIl m Chapters 3 and 4

J BP Statistical ReView of World Energy, 1997
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TransportatIOn ~ 6-3

6 2 TRANSPORTATION TARIFFS

6 2 1 TransportatIOn Tariffs for DomestIc Gas

DomestIcally produced gas (along wIth gas receIved as m-kmd payment for transIt) IS
reserved for households, budgetary, and communal customers The current pnce for end­
users has been set by the Mmistry of Economy at $66/tcm Because thIS pnce IS so low,
Ukrgazprom receIves no compensatIOn whatsoever for transportmg such gas to those
consumers Smce, obvIOusly, Ukrgazprom mcurs costs to transport thIS gas, the
transportatIOn IS by defimtIOn provIded at a pnce below Ukrgazprom's cost of servIce

The tarIff for the transport of Imported gas has been denved WIthm thIS polItically determmed
pnce framework It IS desIgned to cover operatmg costs and allow for reasonable profits to
Ukrgazprom and the dIstnbutIOn compames Average tarIffs for transportatIOn by
Ukrgazprom amount to $8 72/tcm mcludmg VAT 2 A breakdown IS provIded below

Breakdown Of Internal TransportatIOn Tariff Structure (1998. USD/tcm)

Ukrgazprom

Operatmg expenses o 30

Matenal and purchased energy 2 70

Own use and losses o 19

Payroll o 10

Social secunty o 52
Other

DepreCiatIOn 1 28

Investments o 96
In-house needs o 57

Profit tax o 65

Tanff(exc VAT) 7 27

Tanff(mc VAT) 8 72

Source The Mmistry of Economy, 1997

2 InternatIOnal Energy Agency, Natural Gas TransportatIOn Orgamsatwn and RegulatIOn 1996
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The transportatIOntarIfffor consumptIon m Ukrame IS not dIstance-based However, sIgmficant
charges (e g for compressIOn) are mcurred by Ukrgazprom for the transport ofgas to customers
located far from the RUSSIan border UltImately, these costs should be borne by the customer
consumers m LVIV and Odessa should pay more than theIr counterparts m KharkIv and Donetsk
to reflect the hIgher costs of transIt

6 2 2 TranSit Tariffs

Currently 95% of all RUSSIan gas exports tranSIt Ukrame Over 110 bcm/year reaches markets
m SlovakIa (61 BCM), the Czech RepublIc (6 9 BCM), Hungary (55 BCM), Bulgana (50
BCM), RomanIa (4 4 BCM), Germany (32 9 BCM), Italy (13 5 BCM), France (11 4 BCM),
Austna (4 5 BCM), SWItzerland (0 4 BCM) and Turkey (5 0 BCM) Another 25 BCM IS
routed through the UkraIman trunklmes to consumers m Southern RUSSIa and Moldova 3

SIX major lInes WIth a total length of 8,600 km enter Ukrame at Sumy and Novopskov and
eXIt near SlovakIa at Uzhgorod All tranSIt gas IS the property of Gazprom, UkraIne only
provIdes transport and storage servIces If these servIces were pnced at Western levels and
paId for m hard currency, they could be a major source ofmcome for Ukrame However,
Ukrame's mabIlIty to fully pay for ItS gas Imports substantIally weakens ItS negotIatmg
pOSItIOn WIth RUSSIa UkraIne IS unlIkely to receIve any cash untIl It resolves ItS debt to
RUSSIa for prevIOUS gas supplIes

TranSIt fees are negotIated between the governments of RUSSIa and Ukrame under an
umbrella agreement covenng all aspects of the gas trade both the pnce for gas charged by
RUSSIa to Ukrame and the pnce for tranSIt of RUSSIan gas charged by Ukrame to RUSSIa In
1996, Ukrgazprom receIved the gas eqUIvalent of $1 75/tcm per 100 km for border to border
tranSIt 4 Ukrame had been argumg for fees of Up to $2 28/tcm, cItmg mcreased costs of
compreSSIOn due to hIgher electncIty charges However, $1 75/tcm IS lIkely close to covenng
costs and generatmg a reasonable rate of return, partIcularly gIven the age and lower
constructIOn and operatmg costs ofUkraIman pIpelmes

For 1998, UkraIne has agreed to transport gas for $1 09/tcm m exchange for a reductIOn m
the pnce of transIt gas It receIves from Gazprom Ukrgazprom WIll now receIve gas at
$50/tcm compared to the $80/tcm charged III 1997 5 Note that thIS change has no effect
whatsoever on the amount ofgas that Ukrgazprom receIves from RUSSIa The pnce of tranSIt
and the pnce of m-kmd gas used as payment Jomtly determme the volume of gas $50/tcm IS
5/8 of$80/tcm, Smce 5/8 of$1 75/tcm equals $1 09/tcm, the change m the gas prIce perfectly

3 InternatIOnal Energy Agency, Natural Gas TransportatIOn OrgamsatlOn and RegulatIOn 1996
4 InternatIOnal Energy Agency, Natural Gas TransportatIOn OrgamsatlOn and RegulatIOn 1996
5 BntIsh Petroleum Internal Memo, 19 June, 1998 Also CIted III KyIV Post, I September 1998
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offsets the change m the transportatIOn pnce, meanmg there IS no change m the volume of
gas These changes could, of course, have Impacts elsewhere, such as m the mcome taxes
owed by Ukrgazprom (owmg to a declme m Its revenues)

Such deals underscore the strategIc nature of the gas trade between RUSSIa and Ukrame Both
countnes have an mterest m mamtammg the umnterrupted flow of gas through Ukrame FIrst,
RUSSIa needs Ukrame m order to fulfill long-term contracts to sell gas to European
consumers Equally, RUSSIa wants to mamtam Gazprom's presence m the UkraIman market
and ensure It access to UkraIman gas storage facIlItIes, whIch playa cruCIal role m balancmg
exports to Europe

RUSSIa IS fimshmg constructIOn of a gas pipelme through Belarus and Poland to Europe
whIch can carry up to 60 bcm of gas per year ThIs wIll temper but not obVIate Its
dependence on Ukrame as a tranSIt route As can be seen below, tranSIt volumes have been
mcreasmg steadIly smce the early 1990's despIte declImng overall RUSSIan productIOn smce
1991 6

Russian Gas: Transit through Ukrame, 1991-1997 (BCM)

1991 1992 1993 1994 1995 1996 1997
TranSIt through 113 9 1230 1250 1292 1327 1405 1345
Ukrame

To Southern RUSSIa 142 300 300 292 275 225 240
and Moldova

Long-dIstance 997 930 950 1000 1052 1180 1105
export

Source Ukrgazprom, 1997

Therefore, transportmg 60 bcm/year through Belarus rather than through Ukrame would stIll
leave Ukraine a tranSIt throughput of 50 bcm/year ThIS reductIOn would slash Ukrame's
tranSIt revenues, but stIll leave It WIth some market power over RUSSIa Moreover, RUSSIa
may be able to expand Its sales m Western Europe, whIch would raIse the tranSIt through
Ukrame above 50 bcm/year

As long as Ukrame needs to Import gas, RUSSIa WIll remam the supplIer of chOIce
AlternatIve supply sources have senous shortcommgs IranIan gas, the mam potentIal
alternatIve, could be shIpped eIther VIa RUSSIa or through Turkey and the Balkans to Europe

6 BP StatIstical ReVIew of World Energy, June 1997
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ConstructIOn IS not even near to begmnmg, so that, m any event, at best tills supply source IS
years away from frUItIOn The RussIan lIne would undoubtedly raise further dIsputes WIth
RussIa over pnces and transIt tanffs, and because It would come through RussIa It would
only very slIghtly reduce Ukrame dependence on RUSSIa The TurkIsh-Balkan route would
mclude a branch lme through Ukrame, but would undermme Ukrame's pOSItIOn as the mam
tranSIt route to European consumers

As of June 1998, Ukrame owed $610 mIllIon for RUSSIan gas,? and $454 mIllIon to
Turkmemstan for gas supplIed m 1993 8 The presence of such debts has played a major role
m sensItIve polItIcal declSlons on the transfer ofUkrame's nuclear mIssIles to RUSSIa and the
dIVISIOn of the dIsputed Black Sea Fleet

6 2 3 TransIt versus DomestIc TransportatIon

There are strong arguments that tranSIt gas should be regulated dIfferently from gas
transported to domestIC consumers After all, the consumers of tranSIt gas are outSIde the
boundanes of Ukraine, a RUSSIan company owns the gas bemg transported, and Ukrgazprom
IS a large SophIstIcated company that should be able to fend for Itself These facts argue for a
completely unregulated tranSIt market Unfortunately, this IS not so easy

There are two baSIC approaches to allowmg the tranSIt tarIff to be unregulated FIrst, the
actual tranSIt tarIff could be Ignored (not taken mto account) m settmg the prIce for gas
transported for domestIc use In thIS case, absent purely random happenstance, Ukrgazprom
WIll eIther make exceSSIve or msufficlent profits That IS, assummg away abstractIOns that for
thIS purpose are ImmaterIal, such as dIstance and load factor dIfferences, the pnce charged for
domestIC transport WIll, m essence, equal the revenue reqUIrement (total costs) dIVIded by
total throughput, mcludmg tranSIt Only If the tranSIt pnce equals the prIce used m that
calculatIOn WIll the pIpelIne's tanffs be set at a level deSIgned to recover ItS costs

Second, the regulator could take the prIce for tranSIt as a gIven, and subtract the revenues
from tranSIt charges from the total revenue reqUIrement to obtam a revenue reqUIrement to
use m settmg the domestIC transportatIOn tanff ThIS, however, would proVIde a real mcentIve
to Ukrgazprom to set too Iowa tarIff for tranSIt fees

The sum of the revenues receIved by Ukrgazprom probably should rIse above the current
revenues It IS our understandmg that there has been lIttle mvestment m the pipeime m recent
years, that there are a number of agmg components to the pipelme, and that therefore a great
deal of productIve mvestment could be made When Ukrgazprom wants to make any

7 Energobusmess Novost), 31 August, 1998
8 Intel News, 31 August, 1998
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substantial capItal Investments, It should be reqUIred to document the cost and need for the
Investment

6.3 STORAGE

6 3 1 IntroductIOn

Storage plays a key role In the Russian-UkraIman gas trade Storage facIlItIes near UkraIne's
western border are an essentIal tool In maIntaInIng the WInter supply of gas to Europe
UkraIne receIves no dIrect benefits for the use of these facIlItIes, nor IS It compensated for the
costs of theIr operatIOn

The busmess of storage m Ukrame needs to be reworked as a profit center as opposed to a
loss-makmg techmcal umt To thIS end, storage needs to be vIewed as a separate accountmg
unIt dIstmct from transportatIOn All costs of operatIOn must be transparent and ItemIzed, to
be passed on to the shIpper wIth a premIUm assessed for specIfic functIOns and servIces

A menu of servIces for both peak and seasonal delIvery needs to be developed for storage
The expenence of countrIes such as the U S and UK may be useful for UkraIne m
developmg a range of servIces (such as short-term gas loans, balancmg, and peakmg
processes) on an appropnate cost basIs

Gas storage facIhties take a number of forms Most common are aqUIfers (mcludmg depleted
011 and gas fields), salt caverns, and LNG unItS Other structures mclude mmed caverns,
dIsused mmes, above-ground gasholders and hnepack systems

Storage facIlItIes m the US are frequently categonzed as bemg oftwo types market-area
storage and field-area storage Market-area storage SubstItutes for transportatIOn facIlItIes
from the field area to the market area, as the use of such storage helps reduce the SIze of the
transportatIOn hne needed durIng peak season Both market-area storage and field-area
storage, but espeCially the latter, allow the productIOn of gas to proceed at the optImal pace,
unconstramed by any need to match the time-pattern of the consumptIOn of gas In actIve gas
markets, both market-area storage and field-area storage facIlItate arbItrage, as gas purchased
off-peak tends to cost less than gas purchased dunng peak peflods

AqUIfers are used for stonng seasonal supplIes budt up durmg penods of relatIvely low
demand (typIcally March-October) They can hold large volumes of gas but have lImIted
WIthdrawal rates Salt caverns and LNG unItS accommodate smaller volumes, but theIr stocks
can be qUIckly mJected mto the transportatIOn system to meet surges m demand, makmg
them sUIted for peak supply proVIsIOn

--------------- Hagler BaIlly ---------------
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TransportatIOn ~ 6-8

GeologIcal condItIOns can heavIly mfluence operatmg costs The economIC VIabIhty of
aqUIfers IS largely determmed by holdmg capacIty, whIle for salt caverns, peak day
wIthdrawal capacIty IS a major cost factor Another major cost element for salt caverns can be
the supply ofwater needed to dIssolve the salt and the dIsposal ofthe bnne

6 3 2 Storage FacIlIties m Ukrame

Ukrame uses depleted 011 and gas fields for gas storage, except for two aqUIfers at Ohshevka
and Chervonopartizany No salt caverns are currently bemg used The 12 facIhties are
concentrated m the west and northwest of the country, near the mam gas trunklme 1

Underground Storage FacIlItIes m Ukrame

Estimated MaXimum
value withdrawal

Underground storage facIlIty ($000,000) rate, tcm/hr
Ohshevka 145 104
Chervonopartizany 334 438
Solokhov 198 396
BIlshe-Vohtsa 6,398 5,417
Ugersk 230 833
Dashsva 350 1,042
Opary 403 833
Bogorodchany 598 833
Proletarka 437 347
Kegichevka 302 321
Krasnopopovka 112 188
Vergunka 187 63
Total 9,694 -

Source EvaluatIOn ofUkrazne 's Gas TransportatIOn Facllztles, Arthur D LIttle, 1995

The total working capacIty of the storage facIlItIes IS 32 bcm, but only about one-half of thIS
IS used today Up to 200 mIlhon CUbIC meters can be drawn off dally 9 ThIS means that
storage can be Withdrawn at a maxImum rate for 160 days, roughly the length of the
UkrainIan wmter

9 Government of Ukrame-World Bank Workmg Group, PrlOrzty Reformsfor the Gas Industry
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The gas storage system IS firmly mtegrated mto the transportatIOn system UkraIman umts
playa key role m the westward transportatIOn of gas through and out of Ukrame In Ukrame,
storage facIlIties are sItuated at strategIc pomts (entry and eXIt zones) near the trunklme ThIs
storage helps hmlt the SIze ofthe plpelme needed to transport gas at peak and to enable the
productIOn of gas at a smoother rate

ThIS set-up reflects the mtegrated nature of the former SOVIet gas trade Storage umts on the
border WIth RussIa (OlIshevka, Chervonopartlzany, Solokhov, Proletarka, Keglchevka,
Krasnopopovka, Vergunka) supplement UkraIman mtake In the wmter months partIcularly,
they support flow through the secondary gas lInes that transverse mdustnal eastern Ukrame
The Western UkraIruan umts (BIlshe-Vohtsa, Ugersk, Dashsva, Opary, Bogorodchany)
compensate for thIS off-flow by supplementmg volumes destmed for the border CIty of
Uzhgorod, they ensure that Ukrame fulfills ItS export commItments In thIS sense, the system
IS self-balancmg, welghmg domestIC needs and export reqUIrements agamst the flow of
RUSSIan gas

ThIS storage proVIdes a servIce for whIch a separate charge should be leVIed Ukrame absorbs
the day-to-day operatIOnal costs of storage, as well as bUIldup and draw-down costs dunng
penods of hIgh demand

RUSSia has a sigruficant mterest m mamtammg Ukrame as both a customer and a tranSIt route
for ItS gas ThIS IS partIcularly true at a time when RUSSIan domestIC demand IS low and
European countnes are bound to long-term contracts Smce It secures RUSSian exports,
storage capacIty IS a major source ofaddItional leverage for Ukrame

Until now, storage tarIffs have not been negotiated or separately charged Gazprom's use of
storage faCIlItIes, notably m Western Ukrame, has been ImplICItly accounted for m broader
negotiatIOns on gas pnces, tranSIt fees, and payment condItions

It IS necessary that Ukrame VIew storage as an economIC as well as techmcal good To do
thIS, It IS necessary to separate the busmess of storage from the busmess of gas transportatIOn,
at least m terms of accountmg and pncmg practIces The separatIOn of storage and
transportatIOn actIVIty on an ownershIp or structural level should remam low pnonty,
however Even m a competItIve gas transportatIOn market, the opportumty for abuse IS low
and can easIly be addressed by the regulator The costs assocIated WIth separatIOn of storage
and transportatIOn actIVIty would be hIgh due to the dIfficultIes of coordmatmg actIVIty
between separate companIes

633 Storage m the Umted States and Umted Kmgdom
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In North Amenca and Europe, gas use nses dramatIcally m wmter, due to mcreased
resIdentIal heatmg reqUIrements ApproxImately 2 bcm/day of gas IS consumed m the US
dunng the coldest months 2

Gas stored underground near consumer markets IS used to meet thIS heIghtened demand The
US gas mdustry estImates It needs 93 5 BCM (3 3 tnllIOn CUbIC feet) m storage by early
November to balance wmter supply and demand 10 About 57 BCM IS typIcally used to
dIrectly meet consumptIOn needs II Storage, commensurately, IS bUIlt up from March to
October, then drawn down m accordance WIth system reqUIrements

In the Umted States, the methodology used to denve storage tanffs IS very SImIlar to that
used for transportatIOn tarIffs FIrst, the overall cost of servIce IS calculated, mcludmg the
cost ofprovIdmg storage Then the costs mvolved m the functIOn of storage (as opposed to
transportatIOn) IS IdentIfied Storage costs mclude the costs of mJectIOn and WIthdrawal, as
well as compressIon use Subsequently the total storage cost of servIce IS classIfied as fixed
or varIable costs The FERC tarIff deSIgn methodology reqUIres fixed costs to be dIVIded
equally between capacIty/space and delIvery components, as fixed costs are mcurred m each
functIOn Vanable costs are assIgned to the mJectIOn and WIthdrawal component

Once they are classIfied, costs can be apportIOned CapacIty/space costs are based on capacIty
volumes, delIverabilIty costs on maxImum dally delIvery volumes, and varIable costs for
mJectIOn and WIthdrawal on mJectIOn and WIthdrawal volumes When a transportatIOn
company prepares to buIld a storage faCIlIty, It specIfies maxImum capacIty, whIch mcludes
cushIOn gas (Irrecoverable gas illJected to dIsplace water), workmg gas (the gas used for
seasonal storage), and maxImum dally and annual delIverabilIty Once authonzed by FERC,
these levels are authonzed deSIgn levels, used m the calculatIon of tarIffs

An Important trend m gas storage has been the expanSIOn of hIgh-delIverabIlIty (salt cavern)
storage near expandmg market centers The aVailabIlIty of stored gas was a key factor m
meetmg mcreased demand ill the US dunng the extreme cold spells of January and February
1996 In 1995, two ofthe five underground SItes brought m servIce were high-delIverabilIty
SItes In addItIOn, expansIOns were completed at 4 out of 17 already eXIstmg hIgh­
delIverabIlIty SItes Although the two new SItes represented only 30 percent of the added
workmg gas capacIty, they accounted for 65 percent (17 mI1hon CUbIC meters per day) of new
dally WIthdrawal capaCIty The sIgmficance of these new addItIOns IS not merely the absolute
volume, but rather that thIS type of storage can be qUIckly cycled Its mventory can be fully

10 InternatIonal Energy Agency, Natural Gas TransportatIOn OrgamsatlOn and RegulatIOn 1996
11 US Energy InformatIOn AdmInIstratIOn, Natural Gas 1996 Trends and Issues
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depleted and refilled as rapIdly as once a month, whIle conventIOnal storage may be cycled
only about once durmg the five month heatmg season 12

Equally noteworthy are changes m the utlhzatIOn ofmgh-dehverablhty storage Before 1993,
thIS type of storage was often used and marketed m the same manner as conventIOnal storage
Operators leased storage capaCIty to customers who used It pnmanly as seasonal backup
supply rather than as peakmg or short-term swmg supply From 1991 to 1996, the average
cyclmg at these SItes dunng the heatmg season mcreased from about 053 cycles to about
1 14 For those SItes near major market centers, the average number of cycles dunng the
1995-1996 heatmg season was a sIgmficantly hIgher 1 45, reflectmg the more mtenslve use
of these facIlItles 13

Most storage IS proVIded on an unbundled, contract baSIS m the US PreVIOusly, plpelmes
proVIded lIttle contract storage, usmg most of theIr storage facilItles to prOVIde sales servIce
bundled WIth transportatIOn and storage servIces WIth the advent of open access
transportatIOn, however, competmg sellers of gas need to use storage capaCIty and therefore
all storage not needed for the phySIcal operatIOn of the plpelme IS offered on a contract baSIS
(both to the marketmg company affilIated WIth the plpehne and to unaffihated marketers)
Accordmgly, storage has become a popular commodIty m the natural gas market It IS offered
by many operators and marketers as a multIpurpose resource, such as to support short-term
gas loans, gas balancmg, and peakIng servIces

As In the US, deregulatIOn of gas servIces In the UK has allowed storage servIces to develop
as a commercIal rather than a stnctly techmcal good SpeCIfically, mandated unbundlIng of
servIces paved the way for storage to become a competItIve busIness segment In ItS own
nght Storage proposals m the UK have smce sought to develop servIces that faclhtate
competItIOn In gas sales, maIntaIn the safety and rehablhty of the transportatIOn and storage
system, and denve practIcal storage servIces and pnces Pnces are deSIgned to send
economIcally effiCIent pnce SIgnals to shIppers whIle allOWIng Bntlsh Gas to fully recover
costs and achIeve a reasonable return on Investment

The role of storage facIlItles In the UK IS the same as In the U S to reduce the cost of
servIng uneven demand whIle ensunng secunty of supply on an economIC baSIS Storage also
serves as "swmg volume," makmg up for varIatlons m the rate of gas productIOn Storage can
also reduce costs by substitutmg for transport capaCIty Smce storage IS generally located
downstream, near the pomt of final delIvery, It also reduces the volume of transport capaCIty
that must be reserved for peak loads

12 US Energy InformatIOn AdminIstratIOn, Natural Gas 1996 Trends and Issues
13 US Energy InformatIOn AdmInIstratIon, Natural Gas 1996 Trends and Issues
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BntIsh Gas pncmg system for storage uses proportIOnally-adjusted margmal costs The
method employs Long-Run Margmal Cost (LRMC) as the optImal method for pncmg,
specIfically Its more practIcal and realIstlc Average Incremental Cost (AIC) verSIOn 14 Under
the proportIOnal adjustment, all pnces calculated under the LRMC method are adjusted up or
down so that the pnces actually charged are not deSIgned m a manner that would under- or
over-recover the revenue reqUIrement

6.4 RECOMMENDATIONS

Volumetnc transportatIOn tanffs should be replaced by tarIffs based on capacIty, dIstance and
volume These pnces should be sufficIent to allow pIpelInes to make new mvestments and
provIde a return on Invested capItal

One way to calculate such rates would be to dIVIde the pIpelIne system mto zones Rates
would be calculated by multlplymg the delIvered volume by the dIstance from the supplIer to
the customer delIvery pomt ThIS proVIdes a dIstance-based ratIO (bcm/km) per customer A
weIghted average IS then deduced by dlvldmg total of all customers' dIstance-based ratIOS by
the total of all zones dIstance-based ratIOS ThIS weIghted average IS then used to allocate
costs to the respectIve zones and develop rates Customers that take delIvery of gas m Zone 1
are charged the Zone 1 rates Customers that take delIvery of gas m Zone 2 pay Zone 2 rates

For regulatIOns to work, conSIstent standards for operatIOns and transactIOns must be
scrupulously observed These mclude capaCIty bookIng, nOmInatIOn procedures, flOWIng-gas
standards, and general bUSIness practIces such as contractmg and bIllIng

Implementmg a bid-dnven, open-access system WIll be a major undertakIng The program
must be gradual to account for the competItIve potential of the dIfferent regIOns and the
technIcal reqUIrements of ImplementIng It, partIcularly In terms of measunng and controllIng
eqUIpment

The ObjectIve must be to configure an open and seamless system IntegratIng thIrd-party
contracts and nommatIOns mto the schedule of plpelme operatIOns ThIS IS the rule m
countnes WIth developed and competItIve systems, m Ukrame, however, one bIg, laggIng
monopoly must perform thIS aSSIgnment

GIven the sIgmficant degree of centralIzatIOn and the lImIted number ofactors, provIdmg
effectIve open access should be relatIvely manageable In UkraIne DIfficultIes, Includmg
techmcal Inadequacy and reSIstance from the monopoly, may arIse for the same reasons,

14 MMC (MonopolIes and Mergers Commission) report, London, 1996
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however For hberahzatIOn to succeed, however, It wIll be essentIal that pohtlcal wIll on the
part ofelected and appomted officIals be harnessed to support the reform process

NERC should obtam data from Ukrgazprom m order to analyze the effects of dIfferent tanff
desIgn methodologIes WIthout collectmg meanmgful data from Ukrgazprom, It would be
ImpossIble for NERC to regulate the pipelme m a ratIOnal, transparent manner The data
NERC should collect mcludes but IS not hmited to

Customer InformatIOn

Name, address and account number, rate class, bIlhng and collectIOn hIStOry for each
customer

Numbers of Customers by Customer Class

Numbers of Meters by Customer Class

CollectIOns, by Customer class (monthly)

Cash payments

Non-cash payments

Non-payments

Usage and Revenue Data (monthly)

Sales by customer class

Revenues by customer class

Sales and revenues from the 50 largest customers

Peak sendout

TransportatIOn revenues

Engmeenng InformatIOn

Load flow dIagram showmg for each segment of the pIpelIne, capaCIty and peak day
and average throughput, and for each major mterconnectIOn pomt, capaCIty, peak day
and average throughput

For each storage field monthly mJectl0ns, wIthdrawals and gas m storage, workmg
capacIty, maxImum mJectIOn and wIthdrawal rates
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TransportatIOn ~ 6-14

Accountmg & FmancIaI InformatIOn

Income statement (monthly)

Balance sheet (annual)

I VNIPTRANSGAZ, 1995
InternatIOnal Energy Agency, Natural Gas TransportatlOn OrgamsatlOn and RegulatIOn 1996

21ntematlOnal Energy Agency, Natural Gas TransportatlOn OrgamsatlOn and RegulatlOn 1996
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AUDIT PROCEDURES

7.1 INTRODUCTION

Regulated natural gas companIes wIll file rate cases WIth NERC to change the pnces they
charge NERC should audIt these filmgs to ensure that the costs claImed by the companIes
are accurate and reasonable NERC may also want to consIder perfonnmg m-depth audIts of
the records of regulated companIes on a long-term penodIc basIs, such as every five years
ThIs Chapter provIdes gUIdelmes to follow m such cases

In performmg audIts, NERC should concentrate on hIgh-cost areas, such as natural gas
purchase contracts NERC should also concentrate on those cost areas of a company whIch
are hIgh relatIve to SImIlar compames For example, If a dIstnbutIOn company's labor costs m
Hrn/tcm are 20 percent hIgher than the labor costs of SImIlar dIstnbutIOn companIes, then It
would be worthwhIle to mvestigate the reasons for that dIfference The dIfference may be
reasonable, but may mstead reveal an unacceptable level of mefficiency for whIch the
company's customers should not be reqUIred to pay

7.2 AUDIT OF FIXED ASSETS AND FINANCIAL CONTRIBUTIONS

7 2 1 Safety InspectIOn of fixed assets

EffiCIency Improvement heavIly depends on safety and ratIonal use of fixed assets The task
of the mspectIOn ofthe fixed assets IS to check on

~ Safety and technIcal condItIOn

~ LegItImacy and accuracy of documents on acqulSltIOns, movement and depreCIatIOn

Accuracy ofdepreCIatIOn charges, as well as theIr tImelmess and completeness of
mclusIOn m productIOn costs

Accuracy of presentatIOn of acqUIsItIOn, movement and depreCIatIOn transactIOns m
finanCIal accountancy

~ ComplIance WIth the planned deadlIne dates for repaIrS, theIr tllnelmess and qualIty

Ongmal documentatIOn on acqUIsitlon, movement, depreCIatIOn, repaIrS, depreCIatIon charges
IS used to mspect records of fixed assets

WhIle mspectmg the state of records of fixed assets, It IS oblIgatory to

~ Ensure that analytIcal accountancy organIzatIOn IS accurate

--------------- Hagler Bailly ---------------
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AudIt Procedures ~ 7-3

Ensure that the latest mventory was conducted accurately and to find out the results
and whether they are mcluded m accountancy

~ Inspect accuracy of records on avaIlabIhty and movement of fixed assets

7 2 2 InspectIOn of operations on fixed assets

WhIle domg mspectIOn of operatIOns on fixed assets acqUIsItIOns, It IS necessary to venfy
expedIency of theIr constructIOn or purchase, tImelmes and accuracy of the draw-up of the
documents, and the reahty of theIr assessment

It IS necessary to check nghtness of assessment of fixed assets Ongmal pnce, mcludmg
constructIOn or acqUIsItIOn costs, desIgn estImate documentatIOn, dehvery and mstallatIOn
costs, of acqUIred fixed assets should be recorded m accountancy AcqUIred fixed assets
whIch have been m operatIOn are booked at a purchase pnce plus dehvery and mstallatIOn
costs, plus deprecIatIOn of these objects, whIch IS regIstered m the mVOIce

DeprecIatIOn documentatIOn of fixed assets should also be mspected Draw-up accuracy,
legItImacy, and expedIency should be checked m every smgle case Checkmg ongmal
documents, analytIcal and synthetIc accountancy ascertam tImelmess and accuracy of the
documentatIOn draw-up LegItImacy ofhqmdatIOn can be ascertamed m the depreCIatIOn
documents

WhIle mspectmg, It IS necessary to ascertam whether depreCIatIOn rates are apphed correctly

7 2 3 InspectIOn of Repair Expenses

Draw-up accuracy of the plan and capItal repaIr estImates IS mspected SpecIal attentIOn
should be paId to the reasonableness of the estImates SometImes, these are drawn up after
the completIOn of repaIrs, thus, the estImates are equahzed to actual expenses In thIS case,
the reasonableness of the actual expense should be mvestIgated EstImates for capItal repaIr
of bmldmgs should be dawn up on the baSIS of theIr technIcal mspectIOn, approved by the
dIrector of the organIzatIOn

WhIle mspectmg capItal repairs of fixed assets, It IS necessary to ascertam whether repair
stIpulated expenses have not been exceeded

If there IS an mcrease to repaIr expenses done by the economIC method, then It IS necessary to
check accuracy of formatIOn of expense Items
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AudIt Procedures .. 7-4

72 4 Are the Records of Non-materIal Assets Accurate?

Non-matenal assets are recorded m account 04, "Non-matenal assets," m the followmg
succeSSIOn

Items, handed over by the founders towards theIr contnbutlons mto the statutory
capItal, -- at pnces agreed upon by the partIes,

Items, purchased from other orgamzatIOns and entItles, -- at factual acqulSltIOn and
set-up expenses

Items, receIved free from other organIzatIOns, -- at pnces set by profeSSIOnal
assessment and whIch should be close to market value of these Items

Bookmg as receIved of non-matenal assets should be done on the basIs of necessary
documents (acqUISItIOn acts, agreement accountancy documents)which prove the fact of
hand-over and acceptance

72 5 InspectIOn of Accountancy Accuracy of Fmancml Investments

Fmanclal mvestments mclude mvestments mto state securIties (bonds and debt certIficates)
securIties and statutory capItals on other organIzatIOns, and loans to other orgamzatIOns

TIme-WIse, mvestments are dIvIded mto long-term (over 1 year) and short-term In the
statement of assets and lIabIlItIes, they are mcluded mto artIcles 'Long-term financIal
mvestments" and "Short-term finanCIal mvestments "

Fmanclal mvestments are not costs whIch go Into the proVISIOn of regulatory servICe
However, the reasonableness of the company's Investments should be InvestIgated, as It
could affect the finanCIal health of the company Examples of IllegItimate Investments
mclude speculatIVe actIVItIes m denvatives markets (as opposed to hedgmg arrangements
whIch reduce a company's nsk) and loans made to mdIvIduals or other companIes on non­
commerCIal terms

FmancIaI Investments are recorded at a sum of factual expenses for the Investor

Investments Into other orgamzatIOns' stock are presented m the end-of-the-year finanCIal
statement at a market value, If the latter IS below the value In the finanCIal statement The
dIfference between market and finanCIal statement value IS compensated out of reserves for
eqUIty devaluatIOn, whIch are filled up from profits
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AudIt Procedures .. 7-5

726 InspectIOn of Correctness of the ConsumptIOn of Material Values

AttentIOn should be paid to mterrelatIOn between the productIOn program and the supply of
matenal resources It should be ascertamed If calculatIOns for resource needs are m
accordance wIth effectIve consumptIOn norms of matenals EffectIve and supportmg
mformatIOn IS also an object of audItmg Data on every suppher IS recorded m effectIve
accountancy, whIch should be spot-checked for aVaIlabIhty of assortment and date of supply
mformatIOn

7 2 7 InspectIon of ConsumptIOn of Material Resources

The mam sources for mspectIOn are the consumptIOn regIster, order-Journal account #10
"Matenals", balance or turnover regIster of resource movement, cards or books of storage
accountmg, pnmary documents on consumptIOn of matenals for productIOn purposes
InspectIOn of valIdIty of the filed level of consumptIOn can be done by means of
expenmental testmg

General amount of productIOn costs IS sIgmficantly mfluenced by pnces for matenals and
feedstock Pncmg methods should be determmed m accordance With accountmg pohcles of
the enterpnse These mclude average-weIghted pnce, FIrst In FIrst Out (FIFO) and Last In
Last Out (LIFO) methods In the FIFO method, matenal resources are mcluded mto the cost
accordmg to the pnces of the first purchases, and m LIFO method accordmg to the latest
purchases

7.3 AUDIT OF PRODUCTION COSTS

7 3 1 General Methodological Approaches

Documentary proofs of accuracy of the cost calculatIOn for ready to be shIpped products
(servIces) should be ascertamed AudIt should reveal any expenses whIch should be covered
from specIal funds or net profit of the enterprIse The audIt should not cover all expenses, but
rather a small sample If, to the contrary, economIC entItles depreCiate costs, whIch accordmg
to effectIve legIslatIOn should relate to operatmg costs, at the expense of financIal results,
then the cost of productIOn decreases too much

AudIt should study organIzatIOnal and technologIcal peculIanties of the organIzatIOn,
character of Its actIVItIes, productIOn scale, productIOn resources, development prospects and
busmess partners

WhIle mspectmg accountancy of productIOn costs, the audItor should ascertam
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AudIt Procedures ... 7-6

consIstence of the chosen accountancy method for productIOn costs and calculatIOn of the
product cost as well as Its accordance to mdustnal and orgamzatIOnal pecuhantles of the
organIzatIOn,

... Accuracy of cost dIfferentIatIOn by accountmg penods

Accuracy of pncmg for consumed resources

Vahdity of depreCiatIOn deViatIOns of actual cost of matenal resources and value of
matenal resources accordmg to accountmg pnces

Accuracy of depreCiatIOn charges on fixed assets, non-matenal assets and mclUSIOn of
depreCiatIOn costs mto productIOn costs or covenng by net profit

... Vahdity of overheads and methods for theIr allocatIOn

Vahdity of mclUSIOn of travel (especIally mternatIOnal), expenses for advertlSlng,
audIt fees and many others mto productIOn costs

It should be taken mto consIderatIon that, recently, there have been sIgmficant changes m
depreCIatIOn of some costs, and the audItor has to have a perfect knowledge of mstructIOnal
matenals on accountancy of deprecIatmg productIOn costs

AudItmg the constItutIOn of costs m mdustnal and constructIOnal organIzatIOns, the audItor
should ascertam the method of product cost formatIOn tradItIOnal for accountancy penod or
the one apphed m mternatIOnal practlce In the first case, the total product cost IS calculated,
deprecIatmg at the end of every month mdIrect expenses to accounts receIvable # 20 "Mam
productIOn" from accounts 25 "General productIOn costs" and # 26 "General economIC
expenses" Sums of actual operatmg product costs are SWItched from account payable # 20 to
accounts receIVable # 40 "Ready for shIppmg products," #45 "ShIpped products" or 3#46
"Reahzed products (servIces)" A neceSSIty of a monthly dIstnbution of mdIrect costs
proportIOnally to the chosen base for definmg total product cost of certam goods sIgmficantly
comphcates such methodology

The mternatIOnal vanant of productIOn cost accountancy of stlpulates calculatIOn of an
abndged (partIal) product cost and depreCIatIOn of mdIrect expenses dIrectly to account # 46

The audItor studIes methods of productIOn costs and calculatIOn of the product cost

Correctness of the method for dIstnbutIOn ofmduect expenses among objects of calculatIOn
IS determmed m order to ascertam the extent of accurate pnce settmg for products
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AudIt Procedures ~ 7-7

7 3 2 InspectIOn of ProductIOn Costs by Items of CalculatIOn

InspectlOn of costs by calculatlOn Items allows to define how costs are formed by places of
appearance and centers ofresponSIbIlIty and also to spot non-productIOn expenses
CalculatlOn Items are smgle-element or complex expenses The audItor has to study estimates
and to compare planned and actual expenses, paymg special attentIOn to losses and over­
expendItures The most Important Items to be mspected are costs, dIrectly connected to
productIOn, cost for preparatIOn of productIOn, non-capItal expenses, expenses for mventIOn
and ratIOnalIzatIOn, costs for servIcmg operatmg process, costs for provIdmg normal workmg
condItIOns and safety, personnel, deductIOns to state SOCIal and medIcal msurance and
penSIOns, payments of bank credIts, depreCiatIOn ofnon-matenaI assets and other

SpeCIal attentIOn should be paid to the Items of expenses connected wIth productIOn
management expenses for management staff, company car fleet, expenses for mternatIOnal
travel, payments for servIces, connected wIth productIOn, proVIded by other companIes,
presentatIOnal expenses connected wIth commerCIal actIVIties of the company

Out of the preVIOusly mentIOned expenses, presentatIOnal expenses deserve speCial attentIOn
These mclude offiCial busmess lunches, entertamment expenses, translatIOn expenses etc

73 3 Audit Of Expenses By Economic Groups Of Elements

By-element mspectIOn of the compOSItIOn and structure ofcosts over several years IS one of
the most Important dIrectIons m audIt because It may reveal mcreased costs m a year that are
not typIcal and probably WIll not recur, and that therefore should not be allowed m full m
settmg pnces

The element" Matenal Costs" contams expenses for feedstock and matenals, spare parts,
productlOn servIces, fuel and all sources of energy

Expenses for salarIes and wages are an Important element m product cost formatIOn ThIS
element contams costs of labor of the operatmg staff, mcludmg bonuses, as well as labor
costs for workers, who are not on the orgamzatIOn's staff, mvolved m productIOn process

Whtle mspectmg "DepreCiatIOn of fixed assets", the audItor has to ascertam accuracy and
legItImacy of mfluence of depreCIatIOn charges on completeness of recovery of fixed assets
The calculatIOn base for thIS IS the value of fixed assets m the finanCIal statement and
approved rates, mcludmg rapId depreCiatIOn of the actIve part of fixed assets The Item
"Other costs" should be mspected very meticulously ThIS Item contams taxes, deductIOns to
SOCial non-budgetary funds, charges for pollutIOn, certIficatIOn, fire patrol and secunty
servIces, expenses for trainIng, commUnICatIOns, rent
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AudIt Procedures ~ 7-8

Usmg mdustry methodologIcal recommendatIOns on questIOns ofplannmg, accountancy and
calculatIOn, the audItor ascertams accuracy of expense groupmg by Items

7.4 AUDIT OF PAYMENT TRANSACTIONS

7 4 1 Payment Transactions with Accountable Entitles

The mam objectIve of audIt payment audIt IS to mspect the expedIency and legItImacy of
accountable sums, as well as comphance wIth the procedure of reImbursement of expenses
for busmess tnps

Orders, advance reports, teller reports WIth receIpts and payments cash orders of the account
book, data of analytIcal and synthetIC accountancy for account # 71 "Payment transactIOns
WIth accountable entItIes" These audIts should be carned out on a spot-check baSIS, as a full
audIt of all transactIOns would be unduly burdensome both to the company and to NERC

7 4 2 Payment Transactions With SupplIers

AudIt ofpayment transactIOn must be carned out m the followmg dIrectIOns

~ AvaIlabIlIty and accuracy ofagreements (contracts) for supply of rnatenaIs

Completeness and tImelIness and consumptIOn

Accuracy ofpayment

~ Comphance WIth deadlmes for legal lImItatIOns

The followmg documents must be checked payment documents, warehouse accountancy
books, regIsters of analytIcal accountancy

If some payment transactIOns are done by bIlls, then accuracy of transactIOns must also be
checked PromISSOry notes and bIlls ofexchange are used m payments by bIlls

7 4 3 Payment TransactIons WIth Buyers

AudIt ofpayment transactIons WIth buyers mcludes product delIvery agreement, accuracy of
sum calculatIOns that the organIzatIOn IS entItled to, buyers' mdebtedness

If there are senous cases of stable mdebtedness, ItS baSIS IS ascertamed from ongmal
documents
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AudIt Procedures ~ 7-9

Inventory acts must be audIted to ascertam general and mdividual mdebtedness m the
financIal statement

744 Payment TransactIOns wIth Different Debtors and CredItors

AudIt of payments for goods sold on credIt IS carned accordmg to methodologIcal means of
document audIt

7 4 5 Payments of Labor Costs

Payments of labor costs possess many subtletIes and peculIarItIes Therefore, the audItor has
to define the state of the regulatory base and accountancy for relevant questIOns

7.5 AUDIT OF FINANCIAL PERFORMANCE

7 5 1 AudIt of Accuracy of Profit FormatIOn

AudIt should reveal correspondence between data m reports on finanCIal performance and
spendmg m the account book, order-Journal, and dIfferent regIsters

The audItor should ascertam the basIs for mclusIOn of expenses m product cost, as well as
theIr depreCiatIOn by balance sheet profits

The results of realIzed goods (prOVIded servIces) are mcluded monthly m account #46
FmancIaI results from the sale of fixed assets and other propertIes are accumulated m
accounts
# 47 "RealIzatIOn and other retIrement offixed assets' and "RealIzatIOn ofother assets"

Under current UkraInIan accountmg standards, unrealIzed profits mclude

~ DIvIdends from assets
~ Profits from stakes mother orgamzatIOns
~ Profits from seCurItIes other than stocks, (CDs, mterest bIlls)
~ Profits from currency operatIOns
~ Interest from loans
~ Profits from property leases
~ Profits fines, late charges, penaltIes, reImbursements of losses
~ Profits from prevIOUS years
~ UnclaImed accounts payable WIth expIred legal lImItatIOn
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AudIt Procedures .. 7-10

UnrealIzed expenses mclude

.. Property tax

.. Added profit tax payments

.. Local taxes and charges

.. Expenses for bonds, currency etc

.. Negative currency rate dIfferences

.. Legal expenses

.. Fmes, late charges, penaltIes, reImbursements

.. ProductIOn costs whIch dId not result m actual goods, and canceled productIOn orders

.. Losses from preVIOUS years

.. Losses from property theft

.. Losses caused by natural dIsasters

7 5 2 Profit Spendmg

Spendmg figures are analyzed by companng relevant records m the account book, order­
Journal, and dIfferent regIsters as well as mformatIOn (Form # 2, Chapter II) from ongmal
documents The audItor venfies valIdIty of

.. DeductIOns for the formatIOn of the reserve capItal, buIld-up and consumptIOn funds

.. Chanty deductIOns

.. Other deductIOns
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OIL PIPELINES

8 1 INTRODUCTION

The UkraIman 011 pipehne system IS made up of several state-owned enterpnses under the
authonty of the State OIl and Gas CommIttee (Derzhnaftogazprom) ThIS CommIttee was set
up m November 1992 to oversee 011 and gas actIvIty m the country Recently, the pipeime
enterpnses Druzhba and PndneprovskIy were set up as Jomt-stock companIes

History and Structure

The UkraIman 011 pipeime system consIsts of two large mternatIOnal trunklmes-the
Druzhba and PndneprovskIY pipelmes-plus a broad network ofunderutilIzed petroleum
product pipeimes

Smce the 1960's, Druzhba has served as the mam export hne for RussIan crude exports to
Europe It has retamed thIS role m the 1990's despIte RussIan efforts to step Up exports VIa
alternatIve routes (through Belarus and the ports ofVentspIls and NOVOroSSISk)

The 1397 km plpelme now operates at around 60% capacIty (18 MT out of possIble 30
MT/year) The entIre Druzhba enterpnse, created as a state company m 1991 followmg the
collapse of the SOVIet Umon, consIsts of 14 compressor statIOns, 2 OIlloadmg facIhtIes, a
50% share m the unfimshed Black Sea "YUzhnIy" port and raIlroad mterests m Brody and
Starly Samblr It supphes the Western UkraIman pipeimes of Drogobych and Nadvirna

PndneprovskIy, bUIlt m 1966, IS a network of 9 trunkhnes and 18 compressor statIOns
spannmng 2310 km m the south and east of the country It currently operates at 45% capaCIty
(47 5 MT out of a pOSSIble 104 MT) and serves largely as an export lme for RUSSIan (along
WIth a small share of Kazakh) crude It serves the larger refinenes of Kremenchug,
Lyslchansk, Kherson, and Odessa About 75% ofexports are routed VIa the RUSSIan port of
NOVOroSSlysk, 25% Via Odessa l

I Nefterynok 97, UkraInIan Petroleum Consultants
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The followmg chart shows transport volumes for Druzhba and PndneprovskIy from 1995 to
mId-1998

1995 1996 1997 Jan -June 1998
all Transport, 65,956 65, 199 64,386 32,781
Total MT
For Export 50,285 53,541 53,024 26,522
ForUkrame 15,670 11,657 11,363 6,259

DruzhbaLme 19,250 17,654 18,334 9,371
For export 18,027 16,678 17,240 8,833

For Ukrame 1,223 976 1,094 538

Pndneprovsky 46,705 47,545 46,052 23,411
pIpelme
For export 32,258 36,683 35,784 17,689
ForUkrame 14,447 10,681 10,268 5,721

Source Ukramwn Oil & Gas Report, and ENERGOBUSINESS

In addItIOn to Druzhba and PndneprovskIy, there eXIsts a product plpelme network under the
control ofUkranaftoprodukt, the notIOnal dlstnbutor of refined products m Ukrame The
network IS extenSIve (at 3,200 km, It compnses 17% of the NIS total of 19,000 km) yet
largely unmtegrated Most refinenes have lImIted or no Imks WIth product pIpelInes and not
all product plpelmes are mterconnected The Odessa refinery IS not connected to a product
pIpelme, NadvIma and Kherson have only lImIted connectIOns to neIghbonng CItIes, and
Lysychansk and Kremenchuk are connected only to surroundmg regIOnal networks rather
than mto a larger system

Ukranaftoprodukt lacks the means to mamtam the lmes The system has fallen mto dIsuse
and dISrepaIr m lme WIth the fall of refinery output Product lmes now transport less than 1%
of former peak throughput (10 MT/year m 1991) RallIS now used for transport from refinery
to termmal, WIth trucks supplymg most retaIl outlets Ukranaftoprodukt has been rendered a
margmal player, as pnvate traders and retaIlers have dommated the market

The PolItical Economy of PipelInes

Ukrame remaIns RUSSIa's largest smgle market for crude, followed by the Czech RepublIc,
Slovakia and Hungary In 1995, Ukrame Imported 13 2 MT from RUSSIa (out of an Import
total of 15 67 MT) WIth the remamder supplIed by Kazakhstan and domestIC productIOn
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The 13 2 MT purchased from RUSSIa represents a 55% drop from 1992, when RUSSIan
Imports reached 335 MT That year, RUSSIa deCIded to cease SUbsidIzmg ItS 011 exports at
well below world market pnces Pnces have smce nsen to near mternatIOnallevels Ukrame
has had trouble paymg for these shIpments, and supplIes have penodlcally been reduced by
RUSSIan exporters (companIes such as Luk01I, Yukos and Slavneft) owed overdue payments

On January 1, 1996, Ukrame raised tanffs by 13% for Druzhba tranSIt along the 715 kID
wlthm UkraIman terntory ThIS meant an mcrease from $4 60/ton ($0 064 per ton per 100
kID) to $5 20/ton ($0072 per ton per 100 kID) Ukrame JustIfied thIs by the hIgh pnce (over
$100/ton) It was paymg for RUSSIan crude In response, RUSSIa temporarIly suspended
shIpments across Ukrame, and cancelled delIvenes to the Drogobych refinery DelIvenes
resumed after RUSSIan companIes agreed to pay the new rates Currently Ukrame receIves
$125 mIllIon a year for use of the Druzhba lIne and $75 mIllIon a year for Pndneprovsky

Future Import levels can be projected by UkraIman refinery demand Assummg domestIC
productIOn (85% produced by Ukmafta) holds stable at 4 MT/year, RUSSIan crude Imports are
lIkely to remam withm the 12 to 16 MT/year range

OIl Product Demand Trends (Mt)

92 93 94 95 96 97 98E 99E 2000E
Fuel all 183 110 9 1 6 1 55 54 54 54 55
DIesel Fuel 79 6 1 56 53 5 1 54 57 60 62
Gasolme 53 37 25 20 16 1 5 1 5 1 5 1 5
Other 72 53 34 29 27 22 23 23 25
TOTAL 387 26 1 206 163 149 148 152 152 157

SOURCE InternatIOnal Energy Agency

As can be seen, the contractIOn of the economy smce 1992 has lead to a severe drop m the
demand for refined projects Demand for crude OllIS not lIkely to exceed 20 MT/year m the
foreseeable future Thus the constructIOn ofany large plpelme and transport faCIlItIes (see
below) suggest that a major role for Ukrame WIll be as a transporter of CaspIan and/or
PerSIan Gulf OIl to the countnes of Central and Eastern Europe

Strategic Slgmficance

The Druzhba and PndneprovskIY hnes have strategIC as well as economIC sIgmficance for
relatIOns between RUSSIa and Ukrame ThIS IS due to Ukrame's dependence on RUSSIan 011,
on the one hand, and Ukrame's pOSItIOn as the most dIrect route to markets m the West
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The constructlOn of the Odessa-Brody Imk sIgmfies Ukrame's deterrnmatlOn to become a
player m the transport of both PerSIan Gulf (hIgher quahty and cheaper to produce than
RussIan 011) and CaspIan productlOn to Europe, and to loosen Its dependence on RUSSIan
supphers

Druzhba has supported the constructIOn of a thIrd UkramIan trunklIne, from Odessa to a
Druzhba lInk-up m Brody, as well as the constructIOn of the Yuzhmy terrnmal, whIch should
be able to take on large quantItIes oftanker-dehvered 011 UntIl now, the project has stalled
due to lack offundmg On August 17, 1998, the US Trade and Development ASSOCIatlOn
announced It would support the allocatIOn of $1 5 mIllIon to evaluate the constructlOn of a
connector plpelme able to handle 145 mIllIons tons of 011 annually, WIth the pOSSIbIlIty of
expanSIOn to 30 mIlhon tons ThIs WIll faclhtate the transport ofhlgh-quahty CaspIan 011
from Supsa m Georgia for processmg m plants m Eastern and Central Europe, as well as
future productIOn from the PerSIan Gulf (Via Samsun m Turkey)

Domestic 011 ProductIOn

DomestIC crude OIl productlOn IS Important m the context ofplpelmes as It holds the key to
future levels of Imports The questIOn, then, IS what can be done to mcrease current levels of
productIOn, and thus reduce dependence on Imported (RUSSIan) OIl?

UkraIman OllIS generally of hIgher qualIty than the Urals blend Imported from RUSSia It has
low tar, sulfur and paraffin levels, WIth a hIgh yIeld of lIght dIstIllates

Unfortunately, Ukramlan reserves are largely depleted OverproductIOn and madequate
mamtenance dunng the SOVIet penod have resulted m water floodmg and pressure loss The
Black Sea offers potentIal for new finds, but foreIgn mvestors have been dIscouraged by low
011 prIces and the lack ofa solId legal framework for mvestment

The State CommIttee for Geology estImates proven or commercIal reserves at 153 MT 011
productIOn IS concentrated m three regIOns the CarpathIan (West), Donetsk-Dmeper (East)
and Cnmean (South) The bulk of productIOn comes from state company Ukrnafta, 3 4 MT m
1995, With some productIOn from Ukrgazprom (mostly condensate), and a neglIble
contnbutIOn from Chernomomaftagaz 2 Annual productIOn amounts to 4 MT m total

OIl PrIcmg

Ukrame has pursued an actIve polIcy ofpnce regulatIOn for domestIc oIl productIOn and
product sales smce 1992 Measures have mcluded

2 InternatIOnal Energy Agency, Energy PobCles ofUkrame, 1996
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all PIpelInes ~ 8-6

~ DIrect settmg of admInIstered pnces

~ EstablIshment of maxImum profit and retail margms

.. ReqUIrements to obtam pnor approval for pnce mcreases

~ Issumg of pnce recommendatlOns through mtermedlate bodIes

Control has been exercIsed through decrees as well as through mformal means (e g through
local authontles) In practice, state 011 company UkraNafta makes pnce recommendatIOns
based on documented costs and submIts them to the State all and Gas CommIttee for
approval

In the early 1990's, pnces on domestIcally produced 011 were kept low all was lIsted as one
of several "cntlcal commodIties" subject to regulatIOn In mld-l 994, pnces for domestIC
crude were only half those of RUSSIan Imports By the end of 1995, however, domestIC pnces
had reached parIty at over $80Iton, and kept pace WIth RUSSIan pnces as they ultImately
topped $1 DOlton 3

Transport PrIcmg

The strategIc, economIC and polItIcal Importance of RUSSian 011 for Ukraine means that pnce
and volume declSlons WIll contmue to be taken at the hIghest levels of government The
current fee of $5 20lton for tranSIt of RUSSIan crude reflects what the UkrainIan government
feels It can demand from RUSSia m lIght of ItS polItical and economIC relatIOnshIp WIth ItS
neIghbor The costs of transmIssIon, namely the operatIOn of compressor statIOns and
mamtenance of the plpelme, are factored m as well

DomestIC producers are subject to the market power of the plpelme operators, whIch functIOn
as natural monopohes ConSIstent and transparent tarIffs, along WIth guarantees of plpelme
access, need to be establIshed m order for domestIC productIOn to attract needed mvestment
capItal

3 InternatIOnal Energy Agency, Energy PollCles ofUkrame, 1996
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8.2 TARIFFS4

It IS Important that 011 pIpelIne tanff methodology and correspondmg tarIff rates be
developed accordmg to mternatIOnally acceptable standards and practIces Rates should be
based on cost-of-servlce pnnclples and allow for a competItIve rate of return to attract
mvestors The methodology should be ObjectIve and balanced towards the mterests of
customers, finanCial InstItutIOns, and Investors It IS also essentIal that the methodology be
transparent In the determInatIOn oftanffrates, and thus cost-JustIfied

ThIS report reVIews relevant pIpelIne tanff concepts and Issues, descnbes cost-of-servlce
methodologIes for settmg tanffs, and surveys speCIfic tanff practIces of several 011 producmg
countnes It makes recommendatIOns for the development of a faIr and reasonable tarIff
mechanIsm for UkraIne

Some addItIOnal tOpICS WIll be conSIdered as well, such as

~ the need for an mdependent regulatory commISSIOn to determme tanffs and oversee
operatIOns of the plpehne busmess

measures to attract foreIgn mvestors and financIalmstitutIOns, the development of
alternatIve (mcludmg negotiated) tarIff methodologIes

the tranSItIOn to a new accountmg system and the IdentIficatIOn and elImmatIOn of
SubSIdIes and cross-subsIdIes

the determmatIOn of a competItIve rate of return

the defirutIOn of data and mformatIOn needs to properly analyze the system

~ the aSSIgnment of a proper valuatIOn of pipeime assets for rate-makmg purposes
~

~ evaluatIOn ofcurrent operatmg condItIOns and plans for rehablhtatIOn and
constructIOn

4 SectIOns 8 2-8 6 are taken With only slight modifications from "Plpelme Tanff Methodologies," a report
prepared for Hagler Badly m Kazakhstan m 1997 by Purvm & Gertz
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Key Factors For Deslgmng TarIffs

When estabhshmg tarIffs, there are several Important consIderatIOns

.. Fmanclal Integnty The cash flows generated from tanff revenues must be sufficIent to
provIde a reasonable level ofassurance that the pIpelme operators are able and
sufficIently motIvated to meet theIr financIal obhgatIOns throughout the economIC lIfe of
the pIpehne

.. Project EconomIcs The returns provIded to eqUIty holder and lenders must be sufficIent
to compensate them for all nsks ofthe project

.. ThIrd Party Acceptance The level of tarIffs and other commercIal arrangement must be
acceptable to thirdparties mcludmg shIppers, producers, and pohtIcal/regulatory
authontIes wIth JunsdIctIOn m pIpelme-related matters

.. FlexIbIhty The tarIff-settmg mechanIsm should be sufficIently flexIble to respond to
vanatwns m the busmess enVIronment over the economIC hfe of the pIpehne

TarIff structures should mcorporate both cost- and market-related factors WhIle the tanff
should be developed usmg a cost-based approach, It must also be constramed by the
economICS of eXIstmg and prospectIve alternatIve transportatIOn, as well as by the potentIal
for SubstItutIon by competItIve fuels

It IS desIrable to levehze the tarIff such that It IS a umform real rate mdexed to mflatIOn Such
a tarIff mechanIsm mmImIzes front-end loadmg and rate base depletIOn The absence of
front-end loadmg may benefit producers-shIppers who are faced wIth low productIon
volumes and hIgh productIOn costs m the early years of field development The mmImIzatIOn
of rate base depletIOn also mamtams the mcentIve for pIpelme owners to sustam operatIons m
the later years ofthe project Furthermore, a levehzed tarIff system IS sImple to admInIster
and mamtam It IS also faIr m the sense that It matches the value of the transportatIOn servIce
to shIpper whIch IS constant m real terms

SuffiCIent fleXIbIlIty needs to be bUIlt mto the tanff system so that penodIc adjustments can
be made to reflect actual cost-of-servIce, throughput and currency exchange rates
Adjustments should also be made penodIcally to encourage Improvement m operatmg
effiCIency and capItal mvestment

Because the proposed tanff IS lmked to InflatIon, there IS some nsk that tarIffs m the later
years, when combmed WIth other productIon costs, may make mcremental productIOn
uneconomIcal However, curtaIlment of productIOn also would restnct transportatIOn volume
to the detnment of the pIpelme owner Therefore, both shIppers and owners have mcentIve to
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OIl Pipeimes .. 8-9

estabhsh a tanff mdexatIOn mechamsm that protects the shIpper agamst extreme mflatIOn or
any other unantIcIpated development

It IS common for start-up pipeime projects to rely on sIgmficant debt financmg Lenders are
reluctant to provIde financmg unless there are assurances beyond the pipelme assets
themselves To provIde lenders these assurances, It IS advIsable to secure long-term
commItments or guarantees on the part of the shIppers

Lower debt costs attnbutable to guarantees are passed through, and shIppers receIve the
benefit m the form of lower tarIffs An mcentive tarIff structure could be constructed to
reward shIppers who enter mto vanous types of commItments
Where sIgmficant pohtical and economIC nsks eXIst, special provlSlons may be mserted m
commercIal agreements that allow for renegotiatIOn should Circumstances warrant Changes
m the tax code, commercial law or monetary pohcy wouldJustify renegotiatIOn Failure to
mclude such prOVlSlon could matenally mcrease the nsks to eqUity holders and lenders

There are a varIety of tools avaIlable to the sponsors ofpIpehne projects to develop tanffs
Selectmg the appropnate tools reqUires an appreCIatIOn ofthe commerCIal reqUirements of
the varIOUS partIes mvolved Once these reqUirements are known, specIfic tarIffproposals can
be developed and evaluated

8 3 TARIFF PRACTICES

TarIffs are eIther cost-based or set by dIrect negotIatIOn between owners and shIppers
Generally speakmg, practIces vary dependmg on whether the pipehnes are shIpper-owned
systems, regulated common carners or used for thIrd-party transportatIOn

ShIpper-owned Systems

The shIppers of petroleum have the greatest mcentive to ensure the timely avaIlabIhty of the
lowest cost transportatIOn servIce, and they have the most knowledge and control over future
transportatIOn reqUirements whIch affect InItial deSIgn and mvestment cost Therefore, the
vast maJonty of the world's pipelmes are constructed by theIr shIppers Smce It IS always
more economIcal to construct one large pipeime than to construct several smaller pipelmes, It
IS common for a group of shIppers to Jomtly own a smgle pipelme for theIr exclUSIve use In
these CIrcumstances, tanff structures are deSIgned to allocate actual operatmg costs faIrly
among users, some ofwhom may utIhze dIfferent portIOns of the entIre system Ifmdividual
owners are permItted to use more than theIr proportIOnal share ofcapaCIty at times, then tarIff
prOVISIOns may prOVIde for the allocatIOn of mvestment recovery as well as the allocatIOn of
operatIOn costs
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The economIC benefit earned by a shIpper-owner from the movement of petroleum through a
pipehne IS not measured by the tarIff, but by the dIfference m market value of the petroleum
between ongm and destmatIOn less actual, out-of-pocket costs ThIS net mcrease m value IS
the only relevant economIC measure for the mtegrated shIpper-owner The transportatIOn
tarIff merely transfers notIOnal funds between affilIates and the amount of the tariffhas no
real consequence unless It mfluences taxatIOn by shIftmg the pomt at wruch profit appears to
have been earned

ThIrd-party TransportatIOn

When a shIpper-owner offers surplus transportatIOn capacIty to others, then thIrd-party
transportatIOn provIdes actual mcremental mcome to the owner and IS an actual mcremental
cost for the thIrd-party shIpper Therefore, thIrd-party transportatIOn has real economIC
relevance, m contrast to the transfer payments between affihated shIppers and owners

In the absence of common carrIer regulatIOns (dIscussed below), thud-party transportatIOn
servIce typIcally IS negotIated from commercIal consIderatIOns, mcludmg the cost of
alternatIve transportatIOn for the thud-party shIpper, the mcremental costs of the pipelme
owner, the shIpper's commItment ofmImmum quantItIes, and the owner's dedIcatIOn of
capaCIty NegotIated transportatIOn tarIffs may mcorporate mdexatIOn or other mechamsms
for cost escalatIOn dependmg upon the duratIOn of the contract and the type of servIce
prOVIded The tarIff may mclude separate capaCIty reservatIOn fees and usage fees

It IS common for the shIpper-owner to proVIde thud-party transportatIOn servIce when there IS
adequate system capaCIty, and thIS practIce frequently IS encouraged by governments wIshmg
to promote the productIOn of addItIOnal reserves or the optImum use of faCIlItIes

Regulated Common Carners

In some countnes, partIcularly m North Amenca, the petroleum mdustry IS charactenzed by
the presence of numerous small mdependent crude 011 producers and petroleum refiners
Pipelmes are regulated m these countnes to prevent the abuse ofmonopoly power by pipelme
owners who are typIcally competmg 011 companIes PIpelInes are deSIgnated as 'common
carners" WIth the duty to proVIde transportatIOn (upon reasonable request) so as to aVOId
subjectmg any shIpper, localIty or terntory to any undue or any unreasonable prejudIce or
dIsadvantage, file tarIff rates for all pOInts on Its system, not collect compensatIon
InCOnSIstent WIth what IS speCIfied In such tarIffs ThIS pnnciple IS know as Mandatory Open
Access Government commISSIOns are authOrIzed to reVIew all pIpelIne tanffs and determIne
whether a rate IS just and reasonable, dISCnmInatory, or preferentIal

The reVIew oftanffrates normally proceeds from an analySIS of cost, Includmg a reasonable
return on mvestment TypIcally, the InItIal Investment IS depreCIated over ItS expected hfe at
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a umform rate based eIther upon tIme m servIce or upon quantIty transported A rate base IS
determmed m each year, equal to the total value of the plpelme assets less the total accrued
depreCiatIOn Thus, the rate base represents that portIOn of the mvestment that has not yet
been recovered through depreCIatIOn

The cost of servIce for a gIven year IS equal to the annual expenses mcurred, plus the
depreCiatIOn charged m that year, plus a return on the remammg rate base The rate of return
IS Judged m relatIOn to the current rates m the general capItal market for busmess ventures of
correspondmg nsk The total cost of servIce (m dollars) IS dIVIded by the annual quantIty
transported to denve the cost-of-servlce tanff

In certam cases, regulatory authontles m the Umted States and Canada have approved tanff
structures that mclude features that are not entlrely based on cost IncentIve adjustments have
been allowed to encourage cost reductIOns, throughput maxImIzatIOn or effiCIency
Improvement In the Umted States, any 011 pipeime IS also entltled to reheffrom cost-base
regulatIOns If It can demonstrate that ItS rates are adequately constramed by competItIOn

Summary

A tarIff structure should mcorporate the followmg elements

.. The tarIff should be based on the cost of servIce but be competItIve WIth eXlstmg and
prospectIve alternatIve transportatIOn It should also reflect the cost of alternatIve fuels
and the potentlal for substltutIOn In thIS manner, the developed tanff IS both cost-based
and market-related

~ The cost-of-service tarIff should be levehzed over the economIC lIfe of the pipelme such
that It IS a UnIform real rate mdexed to mflatIOn Levehzmg tarIffs solves the problem of
"front-end loadmg" and "rate base depletIOn' assocIated WIth claSSIcal cost-based
methodologIes that result m very hIgh tarIffs at InItIal stages and very low tarIffs m the
later stages of the project Furthermore, a levehzed tanffls faIr m the sense that It
matches the value of transportatIOn servIce to shipper that IS constant m real terms It IS
also SImple to admInIster and mamtam

~ SuffiCIent flexlblhty should be bUIlt mto the levehzed tarIff system so that penodlc
adjustments can be made to reflect actual operatmg cost, throughput and currency
exchange rate Penodlc adjustments should also be made to encourage operatmg
effiCIency Improvement and capItal mvestment

~ An mcentlve tanffmechamsm should be mcluded to reward shIppers who enter mto
vanous types oflong-term commItments or guarantees ShIppers' guarantees help reduce
project nsks for prospectIve lenders and eqUIty holders
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8 4 TARIFF CONCEPTS AND ISSUES

Plpelmes are the most efficIent means oftransportmg large volumes of petroleum over land
for long dIstances Even when water transport IS a feasIble alternative for some or all of the
dIstance, pipeimes are more cost-efficIent than all but very large shIps Pipeimes have
extremely low operatmg costs m relatIOn to other transport modes, they are, however,
extremely capItal mtenslve, requmng large mvestment early m the project lIfe

The engmeenng features of a pipeime mean that the average cost of a urnt of transportatIon
volume WIll declIne throughout the range oftechmcally feasIble pipeime SIze As pipeime
dIameter mcreases, plpelme constructIOn costs mcrease less than proportIOnally, whIle
pipeime carrymg capacIty mcreases exponentially The cost of transportmg a barrel of 011
decreases about one-thud each tIme the deSIgn capacIty of the pipelme IS doubled

Therefore, when bUIldmg new pIpelIne capacIty, It IS always more effiCIent to buIld a smgle
plpelme of suffiCIent SIze to satISfy the entire transportatIOn demand than to buIld several
smaller pipeimes at the same time The smgle Ime should be deSIgned for phased expanSIOn
to handle all of the prospectIve volume (which mIght be qUIte uncertam at the tIme ofmItIal
constructIOn) OtherwIse, there IS a threat of future competItIon from a larger lme WIth
substantially lower cost If the Ime IS overSIzed for the volume of shIpments that actually
matenalIze, however, ItS owners WIll have mcurred a high cost of unnecessary mvestment

In order to JUStIfy the large mitIal mvestment, pipelmes must be expected to serve over a long
lIfe span The long mvestment payout penod makes the pipeime senSItIve to longer term
market trends whIch may affect the need for transportatIOn servIce and exposes the plpehne
to operatmg and pohtIcal nsk over an extended tIme penod

Pipelme mvestment IS recovered over the subsequent servIce hfe accordmg to vanous
accountmg conventIons (when the pipelme IS used captIvely by ItS owner) or by means of
transportatIOn tarIffs (when fees are charged for transportatIOn servIce provIded to others)
DIfferent accountmg conventIOns and dIfferent forms of tanff are employed, reflectmg
mdividual preferences and the laws or accountmg practIces ofdIfferent natIOns There IS no
smgle "correct" way to recover mitIal mvestment over subsequent servIce for pIpelIne
systems or for any other type of mvestment Vanous forms of "market-related" tanffs and
"cost-based' tarIffs are III current use

Market-related tanffs seek to value a partIcular transportatIOn servIce m relatIOn to the users'
cost of alternatIve transportatIOn The transportatIOn alternatIves may be competmg pIpelIne
systems or entirely dIfferent modes of transportatIon such as ocean transport or raIl
movement Potential new alternatIves as well as eXIstmg alternatIves are relevant
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011 Pipehnes .. 8-13

Cost-based tanffs are mtended to allocate actual expenses fairly among shIpper-owners and,
m sItuatIOns of governmental regulatIOn, to prevent antI-competItIve practIce such as unduly
dIscnmmatory pncmg

Market factors are relevant m a cost-based system, because m the long term, users cannot
afford to pay more than what the servIce IS worth Cost factors are relevant m a market-based
system smce owners cannot operate at a loss for an extended penod of tIme

Whether tarIffs are cost-based or market-related, the followmg Issues should be consIdered
when estabhshmg tanffs

.. Plpelme Economics The tanff structure should prOVIde the pIpelIne enterpnse WIth
suffiCIent cash flow to meet current oblIgatIOns, recover past mvestment, and prOVIde a
compensatory return to mvestors

.. Risk ApportIOnment The mechanIsms for collectmg tarIffs should conSIder the
dIstnbutIOn of nsks among eqUIty holders, lenders and shIppers

.. Flexlblhty The tanff-settmg mechamsm should be suffiCIently fleXIble to respond to
changed CIrcumstances such as monetary mflatIOn, commercIal, envIronmental, or tax
laws, and other pOSSIble VariatIOns m the busmess enVIronment over the hfe of the
pipeime

.. Producer Economics Pipeime tarIffs are a sIgmficant conSIderatIOn for producers
UltImately, the cost oftransportatlOn, along WIth field costs and the market pnce for
hydrocarbons determme the economIC ViabIlIty of varIOUS extractIOn technIques and the
quantIty ofhydrocarbons that can be economIcally extracted and shIpped through the
pipehne Tanffproposals should conSIder effects on producer economICS

PIpelIne Economics

When settmg pipehne tarIffs, several factors related to the economIC charactenstics of the
project need to be conSIdered The underlymg assumptIOn when formulatmg a tarIff proposal
IS that, regardless of the baSIS on whIch the tanffs are negotiated, project economICS WIll be
momtored WIth a cost-based model The cost-based model WIll quantIfy the finanCial and
economIC consequences of partIcular tanff arrangements The pnmary concern IS that hfe­
cycle returns to eqUIty-holders be attractIve at reasonable nsk

A start-up pIpelme WIll face a vanety of challenges related to tanffs The sIzmg of pIpelIne
faCIlItIes and theIr costs Will be based on the antICIpated sustamable productlOn plateau for
the 011 fields, whIch w111 not be reached for several years Lenders may reqUIre debt
maturItIes sIgmficantly shorter than the expected economIC lIfe of the pIpelme, whIle the
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productlOn economICS of producers may constram the level oftanffs that they can afford to
pay These concerns are not unusual and a varIety of approaches have been applIed to
develop commercIally acceptable tanff proposals TypIcally when developmg tanff proposals
for a new pipehne, one or more of the followmg approaches wIll be consIdered

~ AlternatIve DepreCIatIOn Schedules For new pipeimes, the recovery ofmvestment IS a
sIgmficant cost-of-service component In cases where mltIal PIPelme throughput IS low,
the use oftradltlOnal straIght-lme depreCIatlOn apphed to total mvestment can lead to
tarIffs that are above the market level It may be helpful to adopt alternatIve approaches
to depreciatlOn m these CIrcumstances

~ ConSIderatIOn ofDebt PrOVlSlOns Debt may be rehed upon for fundmg a sIgmficant
portlOn of the mvestments The terms of the debt With respect to mterest rate and tIme to
matunty wIll hkely be sIgmficant factors m determmmg cash reqmrements after start-up
Furthermore, shIpper guarantees WIll undoubtedly be reqmred to obtam debt on
acceptable terms The tarIff structure wIll have to consIder the reqmrements assocIated
wIth the terms of the debt financmg

.. Adjustments to Eqwty Holder's Returns A substantIal portlOn of project nsk Will
ultImately rest wIth the eqmty holders The tImmg of the recovery of eqUIty contnbutlOn
and the return earned on eqmty can be deSIgned to meet constramts on tarIffs However, It
IS Important that the overall project returns on eqmty be attractIve

AlternatIve DepreCiatIOn Schedules

TarIffs typIcally mclude sufficIent depreCIatlOn charges to recover mvestment over the useful
hfe of the pipehne usmg a straIght-hne schedule POSSIble problems aSSOCiated wIth the use
of the straIght-lme approach mclude 1) msufficlent cash flow to meet debt servIce
reqUIrements, 2) market constramts on the level oftanffto be charged, 3) msufficlent
volumes to fully absorb depreCIatlOn and other costs of provIdmg servIce It IS not unusual
for these Issues to anse m the early years ofa new project

When throughput IS low m relatlOn to plpelme capaCIty durmg the mitIal years ofa project,
rehance on straIght-lme depreciatlOn may result m unacceptably hIgh depreCIatlOn charges on
a per unIt baSIS

If It IS antICIpated that throughput wIll be substantlally hIgher m subsequent penods, the use
of the Umt-of-Throughput (UOT) approach may be appropnate Under the UOT approach,
each penod's depreCiatIon charge IS based on the ratIO of throughput for the penod to the
estimated throughput for the hfe of the pipeime The use ofUOT WIth an mcreasmg
throughput profile reduces depreCiatIon charges m the ImtIal years m comparIson to the
conventlOnal straight-hne approach
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ConSideratIOn of Debt ProvIsions

RecognztlOn ofthe Value ofShIpper Guarantees It IS common for start-up pIpelIne projects
to rely on debt financIng of 70% or greater Lenders are reluctant to provIde financmg unless
there are assurances beyond the pIpelIne assets themselves In order to provIde lenders these
assurances, the most common method used m both the 011 pIpelIne and gas transmISSIon
mdustnes IS to secure long-term commItments on the part of the shIppers In the 011 pipeime
mdustry these commItments are termed Throughput and DefiCIency Agreements (T&D)
whIch bmd the shIpper to make sufficIent payments to cover operatmg expenses and debt
servIce should tarIff revenues prove msufficient

The commItments on the part of shIppers are termed contmgent claims by financIal analysts
It IS generally recogmzed that these contmgent claIms have value They reduce the lIkelIhood
of default and lower the nsks faced by both eqUIty holders and lenders In the case of
regulated pIpelInes, cost-of-servlce regulatIOn passes on the lower debt costs attnbutable to
guarantees, and shIppers receIve the benefit m the form of lower tarIffs

Another optIOn that has been relIed on for SItuatIOns m whIch shIppers have supplIed
guarantees IS to proVIde separate rate structures for shIppers who SIgn T&D agreements
EVIdence of these arrangements may be found m both the unregulated and regulated
enVIronment In unregulated enVIronments, It IS common for the pIpelIne owners to prOVIde
assurances for borrowers TYPIcally, they also reserve the nght to charge thIrd partIes hIgher
rates than theIr shIpper affilIates pay should market condItIons permIt

Accelerated Debt Repayment In CIrcumstances where the repayment schedule for debt IS
substantIally shorter than the expected economIC lIfe of the pIpelIne, It may be appropnate to
adjust cost-of-service ThIS can mvolve such approaches as basmg Interest and depreCIatIOn
on the actual debt outstandmg In CIrcumstances where there are constramts on the level of
tanffs that can be charged, adjustments to deferral of the recovery of eqUIty contnbutIOns and
returns may be appropnate as dIscussed below

Adjustments to EqUIty Holders' Returns

TypIcally, deferral of returns to eqUIty holders IS accompanIed by upward adjustments m
eqUIty returns to compensate for the hIgher level of nsks The deferral typIcally takes one to
two forms

.. Recovery ofEquzty ContrzbutIOns In CIrcumstances for whIch the repayment of debt IS on
an accelerated schedule WIth substantIal commItments dunng the early years of the
project, deferral of the recovery of eqUIty holders' contnbutIOns may be approprIate to
meet debt servIce reqUIrements whIle mamtammg an acceptable tarIff profile Under cost­
based tanff approaches, thIs can be accomplIshed by hmItmg depreCIatIOn m cntIcal
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penods to the debt portIOn of the mvestment and recovermg eqUIty contnbutIOns m
subsequent penods ThIs effectIvely skews eqUIty return to the later penod of the
project's lIfe, whIch mcreases nsk to the eqUIty holder

~ EqUlty Return In CIrcumstances for whIch It IS antIcIpated that events may prevent the
full recovery of eqUIty returns durmg the early years of the project, It may be necessary to
defer the return for eqUIty holders to later penods One technIque that has been applled
under cost-based methodologIes to adjust for early penod constramts on eqUIty returns IS
to capItalIze under-recovery to the eqUIty portIOn of return for recovery m later penods A
second approach mcreases the eqUIty return m later penods to mamtam a set level of
project return for eqUIty holders

RIsk ApportIOnment

A new plpelme enterpnse IS charactenzed by large fixed costs related to the recovery of the
sIgmficant capItal mvestments reqUIred When recovenng these costs, the plpelme faces two
related categones ofnsk

~ Price RIsk The pnces (tarIffs) reqUIred to recover mvestment, along WIth operatmg costs
and returns, WIll be hIgher than those the market wIll pay

~ QuantIty RIsk The quantIty ofhydrocarbons aVailable for transportatIOn WIll be
sIgmficantly lower than the level for whIch the plpelme was sIzed

CollectIvely these two categones translate mto the finanCial nsks dIscussed prevIously under
Project EconomICS The T&D agreement has tradItIOnally mItIgated these nsks by provldmg
addItIOnal assurance that sufficIent funds wIll be avaIlable to servIce debt There have been
mstances m whIch the T&D agreements were extended to eqUIty holders as well However,
these agreements are not commonplace

PIpelIne operators do have the abillty to mItIgate nsks to eqUIty holders Short of the full
guarantees mentIOned earlIer, the rate schedule negotIated WIth shIppers can mclude mcentIVe
tanffs WhICh commIt the shIpper to "take-or-pay" agreements by whIch they commIt to
mlmmum shIpments m return for a lower per umt rate These could be structured m a manner
SImIlar to the demand and commodIty charge rate deSIgn relIed on m the natural gas mdustry
m the Umted States, where shIppers pay a monthly demand charge to be assured that capaCIty
IS aVailable and a per umt commodIty charge when the capacIty IS used

FleXibIlity

HIgh levels of uncertamty surroundmg commerCIal and polItIcal Issues should be addressed
when entenng mto agreements Changes m the tax code, commercial law or monetary polIcy
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may tngger renegotIatIOn FaIlure to mclude prOVISIOns to address the followmg could
matenally mcrease the nsks to the eqUIty holder

~ POlItICal RIsk ThIS form of nsk centers on the legal framework for both commercial and
tax Issues Future developments m these areas are lIkely to have a sIgmficant Impact on
the commercial envIronment for the pIpelIne mdustry AmbIguous laws on the nghts of
property holders, and the potentIal for external mfluences on the value of property (e g
through changes m the tax code) present real concern to mvestors Any reqUIrement,
furthermore, to contnbute to socIal programs or mfrastructure (e g schools, roads) would
be a sIgmficant consIderatIOn from a commercIal perspectIve

~ Economic RIsk TransItIOn economies carry sIgmficant mflatIOn and currency nsk The
abIlIty of plpelmes to mclude adjustments for mflatIOn m tanffs IS an Issue of commercial
concern

Producer EconomIcs

RelIance ofplpelmes on field productIOn reqUIres consideratIOn of the relatIOnship between plpehne
tarIffs and producer economics It can be antiCipated that both economic and pohtIcaI consideratIOn
wIll dictate that there be some level of return to producers dUrIng the mltIal stages of production ThiS
consideratIOn may effectively constram the level of plpehne tarIffs durmg the early phases of the
project m order to prOVide acceptable wellhead netbacks for producers

The commercial Viability of the plpehnes and field producers Will be closely hnked Producers Will
want to assure that safe, rehable service IS available at a reasonable pnce The traditIOnal mechanism
for addressmg producer concerns has been direct Involvement of producers as Investors/owners In
related plpelme systems In thiS manner, producers have direct mput Into the operatIOns ofthe pipeline
and can exercise approprIate cost control measures

8.5 COST-BASED METHODOLOGY

Where plpelmes are regulated, cost-based methodologies are used to calculate tariffs Cost­
based approaches may also be used m CIrcumstances where tariffs are not regulated and
plpelmes are Jomtly owned by numerous owners/shIppers In these Circumstances, two-tiered
tariff structures are common With cost-based tarIffs for owners and negotIated tariffs for thIrd
party shIppers Even m those case where negotIated market-based rates are used, cost-based
models are useful for momtonng project economICS

Although the mechanICS for ImplementatIOn ofcost-base methodologIes can vary
sIgmficantly, they have three pnncipies m common
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Rate Base

Hlstoncal cost of property, plant and eqmpment when put m servIce,
Allowance for Funds used Duong ConstructiOn (AFUDC) time value

of momes mvested m carner property for the penod poor to It bemg placed m
servIce, and

Workmg CapItal Inventooes ofmatenal and supplIes and prepayments
Workmg capItal IS not deprecIated, and

Accrued DepreCIatiOn The cumulative recovery of mvestment mD =

all Plpelmes ~ 8-18

V = The mvestment m plpehne plant and property mcludmg

COS= E+ (V-D)*R

Rate Base = (V-D)

~ Recovery ofExpenses TarIffs recover all expenses, fees and taxes mcurred by the
plpelme enterpnse m the operatiOn and mamtenance of camer property and the
management of the plpelme busmess

~ Recovery ofInvestment CapItal mvestments m plant and eqmpment are recovered over
the economIC hfe of the property through depreClatlOn charges

~ Return on Investment A return on mvestment IS allowed to pay for the cost of eqmty
contnbutiOns and borrowmg

cos = Cost-of-Servlce for a calendar year,
E = Annual expenses for the pIpelme enterpnse
V = Gross Value of property to prOVIde servIce
D = Accrued DepreCiatiOn of property calculated usmg the strmght-lme method
R = Return on mvestment

The general form of the relatiOnshIp for calculatmg cost-of-servlce IS as follows

The term "Rate Base" refers to the current net value ofplant and eqmpment owned by a
plpelme enterpnse
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plpelme plant and eqUIpment and other capItalIzed Items such as AFDUC
related to the consumptIOn of the asset TypIcally the annual depreCiatIOn charge
IS based on the straIght-lme approach whIch recovers an annual amount equal to
V dIvIded by the economIC lIfe of the asset

Expenses (e)

Expenses mclude all expendItures and accruals related to the prOVISIOn of transportatIOn
servIce

Operatmg Expenses Annual expenses mcurred by the pipeime enterprIse mcludmg

SalarIes and wages
Operatmg fuel and power
Matenals and supplIes
OutSIde expenses
Consultmg fees, legal expenses, etc
Rent
Employee benefits
Insurance
Taxes other than mcome (1 e VAT, taxes for SOCIal programs and mfrastructure

development)

Depreczatzon (0) The annual depreCiatIOn charge as descnbed above under Rate Base
Income Taxes (IT) Taxes leVIed on the mcome of the plpelme enterpnse

Return (r)

The allowed return earned on Rate Base IS a functIon of the capItal structure of the pipeime
enterprIse and the cost of capItal for mvestments of comparable nsk Regulators commonly
look to mdustry norms to determme these charactenstlcs The cost ofdebt typIcally relIes on
eIther the embedded cost ofdebt for the pipeime enterpnse or the current yIeld for debt of
comparable qualIty EqUIty IS based on observed eqUIty reqUIred by market returns for
common stocks of comparable nsk

The return applIed to Rate Base IS the weIghted average as calculated by

R= (ROE*E%) + (COD*D%)

Where

R = Rate of return on mvestment
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8 6 SPECIFIC TARIFF PRACTICES

Trans Alaska PIpelIne System (Taps)

~ Rate Base The TAPS net Rate Base IS assumed to be 100% eqUIty The 100% eqUIty
assumptIOn reduces volatIlity assocIated WIth the dIverse methods used by the TAPS
owners to finance constructIOn

Return on eqUIty (%),
PortIOn of capItal structure funded by eqUIty (%),
Cost of debt, and
PortIOn of capItal structure funded by debt (%)

011 PIpelmes ~ 8-20

=

=

ROE
E%
COD
D%

A number of project examples eXIst that, due to specIal clfcumstances, pose umque nsks and
reqUIre unconventIOnal approaches to cost-based tarIff solutIOns Several of these projects are
dIscussed below

~ Return on Rate Base A 6 4 percent real eqUIty return was allowed on the mflatlOn­
adjusted Rate Base for the years 1977 through 1989 In 1990, the settlement allowed for
an after tax fee of $0 35 per barrel denommated m 1983 dollars whIch replaces the return
on eqUIty for pre-1985 mvestment A 6 4 percent real eqUIty return IS allowed on post­
1984 mvestment The $0 35 (1983 dollars) per barrel charge mItigates the effect of Rate
Base depletIOn

TAPS entered servIce m 1977 TAPS transports productIOn from the North Slope of Alaska
to the Valdez manne termmal for lIftmg by tanker for delivery to the contmental Umted
States The magmtude of the $80 billion ImtIal mvestment by TAPS owners combmed WIth
the direct economIC mterest by the State of Alaska resulted m a protracted dIspute between
TAPS owners and the State concernmg tarIff calculatIOns UltImately, thIS dIspute was
resolved through a negotIated settlement that mcludes the followmg non-standard features

In both the Umted States and Canada, the trend IS towards lettmg the free market determme
tarIffs to the maXImum extent pOSSIble Even m SItuatIOns where a vIrtual monopoly eXIsts,
negotiated tarIffs developed between shIppers and carners have been preferred to government
regulatIOn Nevertheless, government regulatIOn IS stIll mvolved m some of the major
systems and stand-by authonty eXIsts m all the systems
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Norman Wells Plpelme

The Norman Wells PIpelIne (NWP) of Canada entered servIce m 1985 NWP transports
crude 011 from the Norman Well 011 field m the Northwest Terntones to Zama, Alberta The
plpelme was bUIlt and operates under an agreement between Impenal 011 Ltd , the developer
of the field and the only sIgmficant shIpper, and InterprovIncIal PIpelInes, an mdependent
plpelme company At the tIme of constructIOn, the NWP project was consIdered to be hIgh
rIsk Umque rIsks faced by the project mcluded relIance on a smgle reservOIr wIth unproved
long-term productIOn characterIstIcs, a remote frontIer locatIOn far removed from crude 011
markets, and the magmtude of the reqUIred mvestment m pIpelIne faCIlItIes, $330 mIllIon
CanadIan ($220 mIllIon US)

The potentIal nsks faced by the plpelme were mItIgated by creatIOn of a separate entIty to
buIld and operate the plpelme, negotIatIOn of guarantees by the pnmary shIpper, and relIance
on a hIghly leveraged 75 percent debt capItal structure NWP IS regulated by the NatIOnal
Energy Board (NEB) of Canada The cost-of servIce methodology, approved by the NEB,
mcluded the followmg features

.. Balance Sheet Returns EqUIty and debt amounts are based on the figures for long-term
debt and stockholders' eqUIty recorded on the plpelme balance sheet

.. Cost of CapItal A nomInal return of 160 percent on shareholders' eqUIty IS allowed and
debt cost IS the actual financmg cost

.. Cost-of-Servlce The under- or over- collectIOn for a year IS carned forward to subsequent
years to account for any deVIatIOn from actual volume and cost calculatIOns

Oleoducto Transandmo (Argentma)

RegulatIOn of the pIpelIne mdustry m Argentma falls under the auspIces of the Mlmstry of
Energy Plpelme tanffs are generally cost-based and levelIzed at umform real (mflatIOn
adjusted) rates TarIffs are revIewed and adjusted penodlcally An examples IS revIewed
below to Illustrate the tanff practIces and regulatory Issues m Argentma today

Oleoducto TransAndmo entered servIce m 1993 It transports crude 011 productIOn from the
Nequen Basm m Argentma to the ChIlean port of San Vmcente near the cIty of ConcepcIOn
on the PaCIfic Coast A portIOn of the crude OllIS consumed m ChIle whIle the rest IS
exported to the Umted States TransAndmo IS pnmanly owned by Argentme producers
Yacimientos PetrolIferas Flscales (YPF) and Petrolera San Jorge, and the ChIlean refiner
Empresa NacIOnal del Petroleo (ENAP)
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The tarlffm Argentma IS based on a cost-of-servlce approach assummg 15% nommal after­
tax return on eqUIty and 60,000 barrels per day average throughput The tanff IS levelIzed and
set equal to the ratIO of the present values of charges to throughput Adjustments can be made
penodlcally to reflect mcreases m capItal mvestment and actual cost of servIce

The pnmary Issue IS whether the tanff should be lowered when the actual throughput exceeds
60,000 barrels per day In other words, the Issue IS whether the owners should be lImIted to
the 15% return on eqUIty rather than acceleratmg the payment of debt Lower tarIffs would
gIve hIgher netbacks on crude 011 productIOn to producers and plpelme owners such as YPF
In some mstances, producers would prefer to take lower netbacks m exchange for hIgher
return on pIpelIne mvestments because crude 011 wellhead values are subject to royalty and
severance taxes In thIS case, thIS benefit mIght not be suffiCIent because YPF's ownershIp IS
only about 57% The reqUIrement of unanImous shareholder agreement m settmg
TransAndmo tarIffs protects agamst extreme posItIOns

87 RECOMMENDATIONS FOR UKRAINE

Overview

Fundamental to the development of 011 plpehne methodology and determmatIOn of
subsequent rates IS the utlhzatIOn of certam baSIC concepts At the heart ofthese pnnclples IS
the mtroductIOn of the concept of return on mvestment The concept IS fundamental to the
constructIOn of an mternatIOnally based natural monopoly tanff It IS the pnme motIvatIOnal
foundatIOn by wmch a natural monopoly attracts mvestors It IS the behefthat an mvestor, by
makmg hIS capItal aVaIlable to the company, WIll obtam a share of the profits earned by that
company and a share m the ownershIp of that company

Rate Of Return

It IS necessary to come up With a baselme real mternal rate of return on the value of used and
useful assets suffiCIent to attract mvestors Followmg mternatIOnal conventIOn, these assets
are defmed as replacement costs, after depreCiatIOn, based on a 3Q-year straIght-lme
depreCiatIOn (SLD) regIme hlstoncally used m the former SOVIet Umon

The functIOn of the return on rate base normally IS to prOVIde a natural monopoly WIth the
capItal to retIre past proJects, to secure funds for future capItal mvestment through retamed
earnmgs, and to proVIde dIVIdends as mcome to Investors The amount of the dIVIdend each
year IS establIshed by the management of the natural monopoly under the gUIdance of the
company's board ofdIrectors

~ The rate of return for mvestors m mternatIOnal 011 pipeimes should reflect
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BaSIC rate of return on capItal employed (the pnce ofmoney)

Industry fIsk

Structural nsk (the corporate and financIal posItIon of the pipeime company withm the
natIOnal 011 mdustry)

.. Country nsk (pohtical, economIC, legal and regulatory condItIOns)

The basIc rate of return can be estImated as the yIeld on capItal employed wIth mmimum
nsk For 30-year US treasury bonds, yIeld over the last four decades (adjusted for mflatIOn)
has averaged seven percent

Industry risk reflects the uncertamty of the mvestment compared to other sectors of the
mdustry For example, mvestrnents m pipehnes are usually not as nsky as E&P mvestrnents
An acceptable premIum for pipelmes mIght be 2% compared to at least 10% for many E&P
projects

Structural risk reflects the addItIOnal premIum reqUIred to address uncertamties affectmg
the natIOnal pipelme company (e g Impendmg pnvatizatIOn, debts owed by customers)

Country risk may run from 0% m the US, Canada, and Western Europe to 20% (or more) m
areas such as Nigena and Afghamstan expenencmg cIvIl unrest

Rate Base ValuatIOn

The most contentIOus Issue m the determmatIOn of tarIff rates usmg mternatIOnally
acceptable methodologIes IS the proper valuatIOn of the rate base to be conSIdered for
estabhshmg a return on mvestrnent and the apphcatIOn of depreCIatIOn We recommended
that a quahfied 011 field engmeenng and accountmg firm, wIth mtematIOnal expenence m 011
property pipelme valuatIOns, should contract wIth the pipelme companIes to take stock of the
phySIcal pipehnes and other used and useful mfrastructure assets ThIS firm should also be
charged wIth the development of speCIfic pnonty-based recommendatIOns to Improve the
overall efficIency, rehabIhty, and prodUCtIVIty of the system

Absent the data from a formal phySIcal audIt, mspectIOn, and survey, we can stIll estImate the
value of the property usmg a dISCOunt mechanIsm We propose a model that uses current
average constructIon costs to buIld a sImIlar system m North Amenca, based upon the
pipelme dIameter and length and other mfrastructure conSIderatIOns These costs should be
prOjected back to the penod when the mdividual pipelme segments were constructed Then,
based on the respectIve age of the segments, the assets can be depreciated to a current
valuatIOn
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Some caveats thIS methodology assumes that mamtenance levels and replacement of
structures were performed at normal levels throughout the lIfe of the property It also Ignores
economIc and techmcal changes that have occurred over tIme To allow for these changes,
for the vanable level of system mamtenance, and for the under-utIlIzatIOn of system capacIty,
a dIscount mechanIsm needs to be applIed agamst the plpelme values

The UkraIman pipelmes operate at very low throughput levels compared to pIpelInes m North
Amenca, where capacIty levels approach 90 percent of absolute deSIgn capacIty The
Druzhba lme IS currently operatmg at around 60 percent capacIty, whIle Pndneprovsky IS at
45%5

We consIder 80% a reasonable operatmg effiCIency standard for both pIpelInes ThIS figure
reflects operatIOnal and technIcal condItIOns and acknowledges the dIfficulty of attammg
mternatIOnal operatmg effiCIenCIes m the short term By divIdmg the actual throughput of the
pIpelIne by the 80% standard, we establIsh a discountmg factor to reduce the depreciated
value of the rate base

There are two mam reasons why a pipelme may be operatmg at reduced throughput FIrst, the
pipeime may not support optImum throughput due to poor mamtenance Such a scenano
would bnng down the book value dramatIcally AlternatIvely, shIppers may have deCIded to
cease usmg the lme

The property book value we denve usmg the dlscountmg method WIll almost certamly be
lower than what a formal phySIcal evaluatIOn would suggest, partIcularly If the phySIcal
valuatIOn mcorporates the strong lIkelIhood of mcreased throughput m the future (due to
mcreased domestIC exploratIOn, transport of CaspIan 011 etc) StIll, It may prove to be hIgher
than the plpelmes' own mternal assessments ThIS WIll depend on whether the pIpelIne's
assessments mcorporate normatIve values applIed m the SOVIet era, and whether they address
mflatIOn and currency changes

TarIff CalculatIOn

WIth the establIshment of the rate base valuatIOn, we can use an mternatIOnally acceptable
tarIff methodology to calculate tanff rates

The fundamental equatIOn for tarIff calculatIOn IS return on rate base plus expenses equals the
revenue reqUIrement Tills amount dIVIded by the throughput establIshes the tarIff rate

5 Ukralnzan GzI and Gas Report, and Nefterynok 97, UkramIan Petroleum Consultants
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Return on Rate Base + Expenses = Cost of ServIce = Revenue ReqUIrement

Revenue ReqUIrement = TanffRate In Hryvma per 1000 Tonne-KIlometers
Volume of Throughput

In the sImplest terms, the above formula produces a ShIppIng or transmIssIOn tanff
rate In thIS Instance, the throughput IS calculated In 1000 tonne-kIlometers, WhICh
reflects the weIght of crude 011 moved per dIstance Thus, the same quantIty of 011
transported tWIce as far wIll be charged a shIppmg cost that IS twIce as much
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ConclusIOns and RecommendatIOns

The tarIff methodology recommended IS an mternatIOnally acceptable cost-of servIce
rate-of-return based methodology, whIch meets the basIc reqUIrements of
transparency, obJectIvIty, and balance m fixmg tanffrates ofa monopoly

In determmmg possIble rates, we assume that the pIpelme systems wIll mcorporate
needed efficIencIes and cost-cuttmg measures m unrelated areas and dIrect as much
effort as possIble mto mamtenance and rehabIlItatIOn of used and useful assets Better
mamtenance and the elImmatIOn of transportatIOn bottlenecks WIll Improve
throughput, whIch WIll dIrectly mcrease cash flow for operatIOns, return to mvestors,
tax revenues, and most Importantly, support further need mvestment and mamtenance

We recommend that a qualIfied 011 field engmeenng and accountmg firm, WIth
mternatIOnal expenence m 011 property pIpelIne valuatIOns, should contract WIth
UkraInIan pIpelIne to take stock of the phySIcal pIpelInes and other used and useful
mfrastructure assets Tms firm should also be charged WIth the development of
speCIfic pnonty-based recommendatIons to Improve the overall effiCIency, relIabIlIty,
and productIvIty of the system

We recommend the full converSIOn of the pIpelIne companIes to InternatIOnal
Accountmg Standards m order that finanCIal reports accurately reflect costs of
operatIOn

We recommend, as part of future reforms, the development of a menu of servIces to
be offered and bIlled beyond rate base servIces ThIS IS effectIvely a form of
unbundlIng provIdmg speCIfic servIces to customers based on customer chOIce Under
thIS mternatIOnally accepted concept, customers pay for theIr real cost of 011
transportatIOn, whIch generally vanes due to the qUalIty of 011 In the same vem,
customers do not pay for servIces that are not reqUIred UltImately, we recommend the
establIshment of base rate tarIffs and a senes of"add-on-nders" A base rate
transportatIon tarIff would not mclude the costs assOCIated WIth heatmg, stonng or
shIppmg hIgh VISCOSIty 011, or any other speCIal servIces reqUIred by the customer
(receIpt and delIvery termmalmg, tankage charges etc) These servIces should be
charged through nders that are added to the base rate The customers who need these
servIces should pay for these servIces m addItIOn to baSIC transportatIOn costs

The pIpelIne compames should conSIder, as a further step, IncentIve-based tarIff
methodology for certaIn customers that deSIre an alternatIve to cost-of-servIce
methodology The mcentIve-based methodology would ensure the same standards
already mtroduced (transparency, obJectIVIty, balance, elImmatIOn of SubSIdIes)
These mcentIve tarIff rates could be offered and negotIated WIth customers that
guarantee payments or prepay m advance, prOVIde large volume smpments, agree to
long-term shIppers contracts, reserve capaCIty on a firm or unmterruptIble baSIS, offer
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low-mterest loans for asset mamtenance and rehabIlItatIOn, or purchase shares m the
plpehne companIes themselves

Producers of Ukralrnan 011 should be gIven open access to spare capaCIty on the
Druzhba and Pndneprovsky trunklInes For these purposes, the pipehnes should be
regulated as common earners They would be reqmred to transport 011 at a tanff
approved by NERC or other competent body Regulatory actIOn on access and tanffs
IS necessary for future upstream Investment m Ukrame It IS essentIal that productIOn
be economICally transported to refinenes, otherwIse projects may SImply not take
place

The Druzhba and Pndneprovsky trunkhnes have strategIc sIgrnficance for Ukrame, It
IS therefore unhkely the pipehnes WIll be sold of£1o pnvate mvestors However,
mmonty stakes could be tendered as a way to raIse capItal for mamtenance and
constructIOn costs Real gams could be made by pnvatIzmg the neglected product
pipehnes, whIch the state IS currently financIally unable to mamtaIn Due to theIr
small SIze and lack of strategIc sIgrnficance, theIr sale to pnvate operators (m all
hkehhood, to refiners and product traders) would be both economIcally and pohtIcally
feasIble Agam, to encourage competItIOn, they could be regulated as common
carners

The market for products IS an e'\.ample of "don't fix what IS not broken" A dynamIc
retaIl system has sprung up to replace the planned dlstnbutIOn system managed by
Transnaftoprodukt In other words, market-economy condItIOns have replaced the
dead hand of the state AlternatIve forms of transport have been substItuted for the
mefficient product pIpelIne system It IS recommended that the market be allowed to
contmue to develop Without government mterference

CommerCIahzatIOn must be accompanIed by measured but effectIve regulatIOn ThIS
means, m partIcular, the creatIOn ofa faIr and ImpartIal body to ensure that transport
markets functIOn properly, that monopohes (where they contInue to eXIst) are faIrly
regulated, that Investors are protected, and that relevant socIal Issues are conSIdered
We recommend that NERC be aSSIgned thIS functIOn for plpelmes Some essentIal
features of such a body must be mdependence from pohtlclans and the pohtical
structure, secunty of tenure for members, adequate finanCIal and staff resources, open
publIc mput to sIgrnficant regulatory declSlons, some form of legal reVIew by the
courts of the regulatory body's deCISIOns NERC or ItS eqUIvalent should have the
responSIbIlIty to lIcense legal entitles to deSIgn, construct, own, mamtam, use and
operate 011 and gas plpelmes, and to negotiate tarIff rates and user fees for crude oIl
and 011 products transportatIOn

--------------- Hagler BaIlly ---------------
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NATIONAL ELECTRICITY REGULATORY COMMISSION OIL PIPELINE REGULATION
ACTION PLAN

1998
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1 Legislative Structure
Q4

3 I Staffing IAppomt new Commissioners

2 NERC Staffing and AdmlDlstratlve ReqUirements

'-

3 2 License fees

3 Licenses

4 Od Plpelme Prlcmg PoliCies

Page I of I

Enact legIslation estabhshmg NERC as the regulator for both
011 crude and oIl products plpehnes

Hire new staff m mam and local offices

Tram new staff through cross-trammg by electrIcity personnel

Conduct study tours fOl NERC staff

Calculate hcense fees

Begm to charge hcense fees

Investigate hcensmg m other countrIes
Draft lIcenses

Revise lIcenses

Issue final lIcenses

Issue data requests to pipeimes

Obtam data

Determme total system costs mcludmg rehabilItatIOn,
modermzatlOn and expansIOn costs, and debt

Draft prIcmg regulations

Issue prIcmg regulations
Begm chargmg new prIces
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MEMORANDUM

To

From

NatIOnal Energy Regulatory CommissIOn

Elliot Tanos

Date July 28, 1998

Subject Natural Gas Balancmg Requirements

IntroductIOn

The natural gas mdustry m Ukrame provIdes transportatIOn servIces to large mdustnal
customers The large mdustnal customers pay a supplIer for the gas and eIther dIrectly or
through the supplIer pays Ukrgazprom, the natural gas pipeime for transportatIOn servIces
Many of these customers also use the facIlItIes of a local dIstnbutIOn company (LDC) and
thus should also pay the LDC for dIstnbutIOn servIces, but to our knowledge such payments
to LDCs never occur

ThIS paper focuses on technIcal Issues associated wIth the transportatIOn of customer-owned
natural gas through transportatIOn and dIstnbutIon systems In order to perform such
transportatIOn and dIstnbutIOn servIces properly, there are some admmistrative reqUIrements
whIch must be met Today, these admInIstratIve reqUIrements are not met, and the market
does not functIOn properly

ThIs paper Will Illustrate these admInIstratIve reqUIrements through an LDC The
reqUIrements, however, apply equally to a pIpelIne There are obvIOusly some dIfferences m
technIcal detaIls, but these are dIstmctIOns Without dIfferences

In the SImple flow diagram below, we are focusmg on the LDC requIrements to admInIster
transportatIon servIce for customers

CustomerLocal DIstnbutIOn
Company (LDC)

PIpelme

I==::r Customer-Owned Gas

SupplIer

Natural Gas TransportatIOn ServIce by the LDC conSIsts of

( 1 ) reCeIVIng customer-owned gas from the pipelme on behalf of the Customer

Hagler Bailly, Inc



-
I
I
I
I
I
I
I
I
I
I
I
I

MEMORANDUM 2

Natural Gas TransportatIOn ServIce by the LDC consIsts of

( 1 ) receIvmg customer-owned gas from the pipelme on behalf of the Customer

( 2 ) transportmg the gas through the LDC's dIstnbutIOn facIlItIes, and

( 3 ) delIvenng the eqUIvalent volumes of gas to the customer, after adjustment for
system lIne losses where applIcable

Trackmg the Flow of TransportatIOn Volumes

The LDC must know the quantItIes of gas that the pipeime IS delIvenng to ItS system for final
delIvery to the transportatIOn customer ThIs means that the plpelme must first know the
quantIty of gas that the supplIer of gas delIvers to ItS system for the customer's account ThIs
reqUIres that the pipeime mamtam adequate metenng and record processes, and nommatmg
reqUIrements by the supplIers

There must also be a process m place whIch reqUIres the plpelme to report m a tImely fashIOn the
volumes that It delIvers to the LDC for the customer's account

The LDC, m turn, must have the appropnate metenng eqUIpment at the CIty gate, and at
customer's premIses to record the delIvenes from the plpelme, and the actual consumptIOn by
the customer at the customer's faCIlItIes There are deVIces that permIt electromc transmIttal of
the customer's usage data from the customer's facIlItIes to the LDC's gas dIspatch center

WIth appropnate metenng and recordmg, the LDC can then compare the volumes that the
plpelme delIvered mto the system for the customer's account WIth the volumes that the customer
actually consumed Often the volumes that the customer ordered from the plpelme IS used as an
mitIal proxy for plpelme delIvenes, untIl the pIpelIne Issues the record of actual delIvenes to the
LDC for the transportatIOn customer (An Issue can also arIse If there are dIscrepancIes between
what the customer ordered from the plpelme, and what the pIpelIne ultImately delIvered to the
LDC for the customer, but for now we wIll assume that these two figures are eqUIvalent)

The example proVIded below IS offered to hIghlIght the cntlCal need to momtor the delIvenes
from the plpelme to the LDC for the customer's account, as compared to the volumes that the
customer actually consumes

Assume that It IS deep Winter, and that the LDC has ordered gas volumes from the plpelme that
It belIeves are suffiCIent to meet the needs of Its reSIdentIal customers The LDC has based ItS
gas purchases on the assumptIOn that the transportatIOn customer ( s) has correctly ordered the
gas that It wIll need from ItS supplIers for thIS cold wmter penod Assume however, that the
transportatIOn customer grossly underestImated the amount of gas that It would need dunng ItS
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MEMORANDUM 3

peak reqUIrement, and as a result uses sIgmficant volumes of the LDC's gas If the quantIty of
the LDC gas used by the transport customer(s) IS sIgmficant It can cntIcally dIsplace the gas that
was to be used by the resIdentIal customers, and a shortage of gas for the reSIdentIal customers
may occur, perhaps on the coldest days of the year Of course, thIS could have dire
consequences on the LDC and ItS resIdentIal customers

That IS why It IS so Important to have appropnate metenng that wIll accurately track the gas
volumes all the way from the supplIer-to the plpelme-to the LDC- to the customer However,
even wIth appropnate metermg, there are more measures that must be employed to effectIvely
control the transportatIOn customers m terms of theIr balancmg actIvItIes Many utIlItIes have
Imposed faIrly stnngent balancmg reqmrements- WIth severe penaltIes for faIlure to stay wlthm
prescnbed balancmg lImIts

For example, LDC's may Impose penaltIes on a daIly and monthly baSIS If the transportatIOn
customer does not stay wlthm a certam balance lImIt Often the penaltIes may be graduated,
mcreasmg wIth the level of the customer's Imbalances

SpecIfic Examples of Balancmg PrOVISIOns

The balancmg prOVISIOns from the Natural Gas TransportatIOn Tanff ofPhIladelphIa Gas Works,
an LDC m the Umted States, are

ALLOWABLE IMBALANCES

Imbalances may be permItted wlthm a range of +/- 10% on a daIly basIs If adjusted
wlthm +/- 5% by month's end Company wIll advIse Customer of potentIal Imbalance
condItIons penodlcally to facIlItate correctIOn But repeated exceSSIve overruns or
underruns of the hourly and dally gas volumes receIved for Customer's account may
be consIdered grounds for termmatIOn of servIce under thIs rate Monthly Imbalances
wlthm the allowable lImIts shall be resolved through mutual adjustment of mitIal

delIverIes m the subsequent month of servIce [Note a weakness of thIS provlSlon IS
that there are not mllnedlate monetary penaltIes on a dally baSIS for exceSSIve
Imbalances]

CORRECTION FOR QUANTITIES OUTSIDE RANGE OF ALLOWABLE IMBALANCES

All volumes utIlIzed In excess of the allowable monthly overrun WIll be consIdered
sold to the Customer under the applIcable eqUIvalent retaIl rate

All volumes delIvered to the Company that remam unaccepted by the Customer, m
excess of the allowable monthly underrun may be offered for sale to the Company or
stored at the Customer's optIOn In the event that the Company does not elect to
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MEMORANDUM 4

purchase volumes m excess of the allowable underrun, a servIce charge for all such
volumes carrIed forward by the Company Will be made

In the context above, OVERRUNS occur when the transportatIOn customer consumes more gas
than was delIvered mto the LDC system for the customer's account

UNDERRUNS occur when the transportatIOn customer consumes less gas than was delIvered
mto the LDC system for the customer's account
An example calculatIOn IS provIded below to show how the balancmg proVISIons can work m
practice

Example of Balancmg ActIVItIes

Table 1 prOVIdes the Dally ReconCIlIatIOn Sheet that would be followed by the LDC to momtor
and control the actIVItIes of the transport customer

Column ( 1 ) of the table shows the customer-owned gas that the pIpelIne dehvered mto the LDC
system for the customer's account each day

Column ( 2 ) shows the actual volume of gas that the transportatIOn customer consumed each
day

Column ( 3 ) computes the amount of overrun

Column ( 4 ) computes the amount ofunderrun

Columns ( 5 ) and ( 6 ) compute the percentage of overruns and underruns, respectIvely

As can be seen m Columns ( 5 ) and ( 6), thIS partIcular transportatIOn customer has daily
Imbalances that are well m excess of the allowable 10% hmit It IS mcumbent upon the LDC
Admimstrator (under the gIven balancmg condItions) to warn the transport customer, that
contmued exceSSIve dally Imbalances could lead to termmatIOn of transportatIOn servIce (Once
agam, the weakness of thIS partIcular balancmg prOVISIOn IS that It does not have a monetary
penalty on a dally baSIS If the LDC does termmate the customer, the LDC wIll lose money as
well )

Table 2 proVIdes the Monthly ReconCIlIatIOn Sheet

Row ( 1 ) of Table 2 prOVIdes the Opemng Balance for thIS particular transportatIOn account
Because tms IS assumed to be a new customer, the opemng balance IS zero

Hagler Bailly, Inc
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MEMORANDUM 5

Row ( 2) mdicates the volumes that were delIvered by the plpelme to the LDC for the
transportatIOn customer's account ThIS number IS equal to the total mdIcated m Table 1, column
1

Row ( 3 ) specIfies the amount of gas that the LDC WIll retam for lIne-loss and unaccounted for
volumes (UAF) For thIS partIcular LDC, the system UAF IS 25%
ThIS means that the LDC WIll subtract 2 5% of the gas volumes that were delIvered by the
pIpelIne to the LDC for the customer, to reflect the losses that WIll occur when transportmg the
customer's gas through the LDCs system

Row ( 4 ) shows the net transport volumes that are avaIlable to the Customer after adjustment for
UAF

Row ( 5 ) specIfies the gas volumes that the Customer actually consumed m the month as
metered at the customers faCIlItIes

Rows ( 6) - ( 8 ) speCIfy the customer's total monthly Imbalance If the total Imbalance
represents an overrun, thIS WIll appear m Row (7) If the total Imbalance IS an underrun, thIS WIll
appear m Row ( 8) In thIS partIcular example, the customer consumed more gas than was
delIvered by the pIpelIne to the LDC for the customer's account Therefore, the total overrun of
127 MM3 appears m Row (7)

Row ( 9 ) specIfies the allowable Imbalance In thIS example, the allowable Imbalance on a
monthly baSIS IS +/- 5% ofthe volumes that are delIvered to the LDC for the customer's account
(5% of Row 2, or 47 MM3

) Therefore, for thIS example, the allowable Imbalance IS an overrun
of 47 MM3 Under the terms of thIs partIcular tarIff, the customer would delIver thIS volume of
gas to the LDC as the first delIvenes from the pIpelIne m the next month If the allowable
Imbalance had been an underrun, the LDC would have proVIded thIs gas to the customer as the
first delIvers of the next month, to the extent that thIS was practIcable gIven the current
operatIOnal condItIOns on the LDC system

Rows ( 10) and ( 11 ) IdentIfy the Imbalance m excess of the allowable 10% lImIt Row (10)
mdlcates overrun quantIties, Row (11) shows underrun quantitIes In thIS case, there IS an
excess overrun Imbalance of 81 MM3

Calculatmg the BIll For TransportatIon ServIce, Includmg the Balancmg Charges

Table 3 shows the Monthly BIll CalculatIOn for the natural gas transportatIOn servIce, under our
example

The Monthly Charges conSIst of ( 1 ) a monthly Customer Charge, plus ( 2 ) the DelIvery
Charge, plus ( 3 ) the Balancmg Charges
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MEMORAJ\TDUM 6

Row ( 1 ) of Table ( 3 ) specIfies the Customer Charge Row (2) IdentIfies the level of the
monthly Customer Charge of 500 UAH ThIs rate IS applIed to the number of meters
(m thIS case 1) to establIsh the monthly charge of 500 UAH The Customer Charge recovers
LDC costs for such Items as the meter and servICe costs, meter readmg costs, customer
accountmg, and bIllmg costs etc Because the reqUIrements to serve transportatIOn customers
can be extensIve, often the customer charges can be relatIvely hIgh for transportatIOn customers

Row 3 IdentIfies the DelIvery Charge The DelIvery Charge IS the volumetrIc charge applIed to
all the volumes transported for the customer by the LDC Row ( 4 ) mdICates the actual
transportatIOn volumes to whIch the DelIvery Charge WIll be applIed Row ( 5 ) speCIfies the
level of the DelIvery Charge When multIplIed by the applIcable transportatIOn volumes, the
total monthly DelIvery Charge IS computed to be 66,727 5 UAH

Row 6 IdentIfies the Balancmg Charges Row (7) shows the Excess Overrun QuantItIes, WhIch
are equal to 8lMM3 Row ( 8) speCIfies the level of the per urnt charge for all excess overrun
quantItIes In thIS example, the charge for excess overruns IS 280 UAHI MM3 whIch IS equal to
the assumed rate charged for the applIcable retaIl servICe When applIed to the Excess Overrun
QuantItIes, the monthly Balancmg Charges are equal to 22,680 UAH

Rows (9) - (10) show Excess Underrun QuantItIes and charges, respectIvely In thIS example
there IS an overrun not an underrun

Row 11 shows the total monthly BIll for TransportatIOn ServIces Includmg balanCIng Charges,
whIch IS the sum ofthe Customer Charge, DelIvery Charge, and BalanCIng Charges

ConclUSIOn

ThIS SImple example has emphaSIzed the Importance of appropnate metermg, accountIng and
bIllIng procedures to effectIvely admIillster a gas transportatIOn servIce by a local dIstnbutIOn
company and, by analogy, by a pIpelIne WIthout such procedures, transportatIOn servIces cannot
be adequately proVIded Therefore, It IS essentIal that In reformIng and restructurlllg the natural
gas sector, the capabIlIty to proVIde such servIces be Implemented In Ukrame
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TarIff Rate Classes

1 General ServIce- ReSIdential

2 General Servlce- Small CommercIal and IndustrIal

Natural Gas TarIff Structures

EllIOt Tanos

MEMORANDUM

NERC CommIssIoners

July 29, 1998

From

4 Gas TransportatIOn ServIces

• FIrm
• InterruptIble

The followmg IS a lIstmg of basIc tarIff rate classes

3 InterruptIble RetaIl Servlces- Rates TIed To OIl PrIces

ThIS paper dIscusses typIcal natural gas tarIff structures mamtamed by local dIstnbutIOn
companIes (LDCs) m the Umted States A reVIew of these tanff structures may offer mSlghts mto
the range of potentIal tarIffs that can ultImately be employed m Ukrame

Date

Subject

In the Umted States the preCIse tanff structures dIffer from LDC to LDC Tills paper dIscusses
basIc tarIff structures to Illustrate general pnncIples

To

Interruptible Servzces are offered WIth varymg degrees of mterruptlOn Customers usmg these
servIce generally have mstalled alternatIve fuel burnmg capabIlIty to use m the event the LDC
must mterrupt gas servIce The prIce of mterruptible gas servIces can be tIed to the prIce of the
mstalled alternate fuel Examples of thIS type of pncmg are prOVIded later m the paper

General Service IS conSIdered a firm or contmuous servlce- no mterruptIOns of thIS servIce are
expected
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MEMORANDUM 2

Gas TransportatlOn Servlces can be provIded on eIther a firm or an mterruptIble basIs Under
these servIces, LDC customers that meet certam ehgIbIhty reqUIrements can acqUIre theIr gas
supplIes from thIrd-party supplIers and have thIS customer-owned gas transported through the
LDC's network for a transportatIon charge

Many of these tanffs are based on a two-part tanff structure, under whIch the tarIff rate consIsts
of ( I ) a Monthly Customer Charge, plus ( 2 ) a CommodIty Charge or DelIvery Charge

Monthly Customer Charge

There are numerous benefits to havmg a Monthly Customer Charge m the LDC Tanff
Fust, the Customer Charge IS mtended to recover those LDC costs whIch vary wIth the number
and SIze of the customers Examples of these costs are the cost of the meter, servIce-supply
pIpe, meter readmg costs, accountmg, bIll preparatIOn and dehvery, customer servIce costs,
customer mqUIry and educatIOn costs, etc

The LDC must contmue to pay these customer costs regardless of the level of the customer's
consumptIOn Thus the mclusIOn of a Monthly Customer Charge m the LDC tarIff better reflects
the contmumg mcurrence of these costs by the LDC, and also Improves the cash flow of the
LDC

The Impact of mcludmg a customer charge on customer's bIlls, as compared to a smgle
volumetnc charge applIed to all gas consumed, Will dIffer dependmg on the consumptIOn pattern
of the customer The percentage Impact WIll be larger on smaller volume customers

Often, however, smaller volume customers withm a class are SUbSIdIzed by the larger volume
customers m that class For example, withm the reSIdentIal class, non-heatmg customers are
often SUbSIdIzed by heatmg customers The gradual mtroduction of an appropnate customer
charge can begm to reduce thIS cross-subsIdIzatIOn withm the classes

CommodIty Charges

The CommodIty Charge IS the volumetnc charge applIcable to all sales to the customer Under a
two part tanff the CommodIty Charge WIll recover the costs not recovered m the customer
charge, mcludmg capaCIty costs

The commodIty charge should recover varIable costs EconomIcally, It would be far preferable to
charge a fixed monthly pnce for capaCIty costs, because pnces should follow costs The capaCIty
costs do not change from month to month, thus neIther should the charge for those costs By
pUttmg capaCIty costs mto the commodIty charge, the pnce for capaCIty does mdeed change from
month to month, and mdeed IS hIgher m the wmter than m the summer because customers buy
more gas m the wmter However, polItIcally thIS IS frequently dIfficult to arrange
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MEMORANDUM 3

InterruptIble ServIce

Many utIlItIes mamtam retaIl tanff rates that are tIed to the alternatIve fuels that the partIcular
customer class has the mstalled capabIlIty to consume The alternatIve fuel IS often a petroleum
product such as lIght or heavy 011

The fact that thIS servIce IS an mterruptlble servIce means that the utIlIty does not necessarIly
have to mcur the hIgh capacIty costs to serve these customers dunng peak wmter penods
Therefore, the pnce to these customers can be lower than firm servIce, and can generally be
pnced competItIvely wIth the alternate fuel

The followmg pages contam examples oftanffforms for firm, mterruptlble and transportatIOn
servIces for your reVIew

Hagler Bailly Inc
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MEMORANDUM 4

1 GENERAL SERVICE- RESIDENTIAL

The CHARACTER OfthiS servIce IS such that the LDC IS oblIgated to delIver servIce WhIch
antIcIpates no mterruptIOns, but whIch may pennIt unexpected mterruptIOns, such as acts of
nature

The AVAILABILITY of thIS servIce may be lImIted to a smgle famIly dwellmg unIt, or to
bUIldmgs consIstmg of a lImIted number of urnts, such as two to five urnts

The MONTHLY RATE for thIS servIce may have the followmg structure

RATE

Customer Charge $5 00 (10 DAR) per accountmg meter per month

Commodity Charge $700 (14 DAR) per thousand CUbIC feet

Fuel Adjustment Clause ThIs clause allows the LDC to pass through
ItS cost offuel to the consumer, subject to
regulatory approval

State Tax Adjustment Clause Any specIfic taxes that are applIed to the
rate may be recovered through thIs clause

MInimum Charge The monthly Mmimum Charge may be the
Customer Charge

BUDGET BILLING An equal monthly payment plan, wherem the
customer's bIll for the year IS dIVIded mto 12 equal
monthly payments, IS aVailable to thIs customer
class

TERM OF CONTRACT Standard gas servIce tanffs are for at least one year

RULES AND REGULATIONS The Rules and RegulatIOns set forth III the LDC's
complete Tanffgovern the supply of gas under thIS
servIce

Hagler Bailly Inc
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MEMORANDUM 5

2 GENERAL SERVICE - SMALL COMMERCIAL AND INDUSTRIAL

The CHARACTER of thIS servIce IS firm (no mterruptIOns expected), but unexpected
mterruptIOns can occur m case servIce to hIgher pnonty (for example, resIdential) servIce IS
threatened

The AVAILABILITY ofthIS servlce IS for use m commercial and mdustnal applIcatIOns

The MONTHLY RATE for thIS servlce may have the followmg structure

RATE

Customer Charge $15 (30 UAH) per accountmg meter per month

CommodIty Charge $7 50 (15 UAH) per Mcf for all or any part of
the first 300 Mcf

$625 (125 UAH) per Mcffor all addItIOnal use

Fuel Adjustment Clause ThIS clause allows the LDC to pass through changes m
ItS cost of fuel to the consumer The regulator may
reVIew thIS cost at the commencement of the fiscal
year, and penodIcally thereafter, e g , on a quarterly
BaSIS Some LDCs have rolled thIS cost mto the
CommodIty Charge

State Tax Adjustment Clause Any specIfic taxes that are apphed to the rate
may be recovered through thIS clause

MIDlmum Charge The monthly Mimmum Charge may be the Customer
Charge

BUDGET BILLING An equal monthly payment plan, wherem the customer's bIll
for the year IS dIVIded mto 12 equal monthly payments, IS
usually aVailable to thIS customer class

TERM OF CONTRACT Standard gas servIce tarIffs are for at least one year

PAYMENT TERMS Standard

RULES AND REGULATIONS The Rules and RegulatIOns set forth III the LDC's
Complete TarIff govern the supply of gas under thIS

Hagler BaIlly, Inc
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MEMORANDUM 7

Hagler BaIlly, Inc

3 INTERRUPTIBLE RETAIL SERVICES

The MONTHLY RATE for thIS servIce may have the followmg structure

$200 (400 UAB) per accountmg meter per month

Pnces are set by the LDC (each month) based on
the alternate fuels the customer has the mstalled
capabIlIty of consummg, and subject to a
maxImum and mimmum pncmg level

CommodIty Charge

RATE
Customer Charge

State Tax Adjustment Clause Any speCIfic taxes that are applIed to the rate
may be recovered through thIs clause

For example, the monthly rate may be based upon the pnce of No 6 OIl
(05% sulfur) as publIshed m a certam mternatIOnal news paper, proVIded
that the rate cannot be less than the applIcable cost of gas plus a
contnbutIOn, and not more than the level of the final block of General
ServIce Rate

Fuel Adjustment Clause Not applIcable

The CHARACTER ofthIS servIce IS mterruptIble, customers must have dual-fuel capabIlIty
or be wIllmg to accept mterruptIOn of gas servIce There are often dIfferent mterruptible
retail servIces WIth varymg degrees of allowable mterruptIOns For example, a ·temperature
controlled servIce' can be mterrupted when the ambIent temperature reaches a threshold level
Other servIces can be mterrupted upon mimmal notIce from the utIlIty, e g m SIX hours the

customer must convert to alternate fuel or be subject to penaltIes

The AVAILABILITY of thIS servIce IS for use m commercial and mdustnal applIcatIOns
havmg a mimmum monthly, seasonal, or annual consumptIOn level

MInImUm Charge The monthly Mimmum Charge may be the Customer
Charge, or there may be more complex mmimum
charges

GAS MEASUREMENT Standards stated
PAYMENT TERMS Standards stated, or speCIfic reference to complete tanff
TERM OF CONTRACT At least one year or as speCIfied m reqmred contract
SPECIAL TERMS AND CONDITIONS May mclude terms of mterruptIOn,

Emergency Gas, PenaltIes, Umque FaCIlIty
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MEMORANDUM 8

ReqUIrements, etc
RULES AND REGULATIONS References to complete tanff
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MEMORANDUM 9

4 GAS TRANSPORTATION SERVICES

The CHARACTER of thIS servIce can be eIther firm or mterruptible dependmg upon the
contract terms

The AVAILABILITY of thIS servIce can vary sIgmficantly from one JunsdictIon to another
m terms of the reqUIred mInImum transportatIOn contract quantItIes Others have more
sIgnIficant avaIlabIlIty reqUIrements Many LDCs allow groups of customers to form buyer
groups to combme theIr reqUIrements to meet the LDC's standards The mInImUm number of
customers that can compnse a buyer group then becomes an Issue The state regulatory

commISSIOn usually dIctates the terms of aVaIlabIlIty

The MONTHLY RATE for thIS servIce may have the followmg structure

RATE
Customer Charge $250 (500 UAH) per accountmg meter per month

DelIvery Charge ThIS charge may be based on the dIfference between the
otherwIse apphcable retaIl rate and the appropnate cost
of gas

For example, If the otherwIse apphcable retaIl rate was InterruptIble RetaIl
ServIce that IS tIed to the pnce of No 6011, the dehvery charge for
transportatIOn servIce could be the mterruptIble margm, defined to be the
retaIl sales tanff less the aVOIded cost of gas ThIs could be stated on an
annualIzed basIs, or could vary month by month The customer would pIck
m advance eIther the annualIzed or monthly calculatIOn method

TransportatIOn Surcharge Through thIs charge the Customer would
reImburse the LDC for any expense actually mcurred for the Customer's benefit
from thIrd party supplIers, such as dIrectly assIgnable taxes, fuel
reqUIrements, etc

Standby ServIce Charges If the Customer elects to contract for Standby
ServIce, wherem the LDC WIll supply natural gas to the customer If the
customer's thIrd party supplIes do not arrIve, then the charges for that servIce
Will be collected through thIS mechanIsm

Mimmum Charges The mmimum monthly charge may be the Customer

Hagler Bailly Inc
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Charge or a more complex mInImUm charge provIsIOns
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MEMORANDUM 11

GAS TRANSPORTATION SERVICE (CONTINUED)

CONDITIONS OF USE

Customer Warranty Customer warrants that It has good and mercantIle tItle to gas
delIvered to LDC for transportatIOn, free and clear of all lIens, encumbrances and claims
whatsoever, and WIll hold the LDC harmless from any such claims

Lme-Loss and Unaccounted For Gas LDC WIll retam for lIne loss and unaccounted-for
gas a percentage of the total volume of gas delIvered mto Its system for customer's account
The exact percent of UAF IS specIfied m thIS sectIOn

Emergency SituatIOn In the case when there IS an emergency sItuatIOn whIch threatens the
supply of gas to the firm hIgh pnonty customers, the utIlIty IS permItted to dIvert the
mterruptIble transportatIOn customers gas for the utIlIty's use The terms ofcompensatIOn are
artIculated m the tarIff or mdividual servIce agreement

Balancmg ProvISIons It IS extremely Important for the utIlIty to mamtam control of ItS
dIspatch actiVItIes Balancmg prOVISIOns are placed III the tarIff to control over and under
delIvenes for the customer's account

Allowable Imbalances These are Imbalances that are permItted WIthout charges or
PenaltIes, e g , +/- 10% on a daily baSIS

CorrectIOn for QuantItIes OutSIde the Range of Allowable Imbalances TarIffs may
have graduated penaltIes as the level and/or percentage
of Imbalance mcreases

Hagler BaIlly, Inc
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MEMORANDUM 12

TYPICAL NATURAL GAS BILLS IN US

The followmg table summanzes typIcal monthly bIlls for natural gas consumers for selected
consumptIOn levels m the Umted States The data was obtamed from a natIOnal survey and IS
based on natural gas pnces In effect on March 31, 1998

TypIcal Monthly BIlls For Natural Gas Consumers
In the Umted States (for selected consumption levels)

TypIcal
Monthly Monthly Average

Customer ConsumptIOn BIll PrIce
Class

Therms M3 $US UAH $/Therm UAHIMM3

ResIdential 100 283 73 146 073 516

CommercIal 300 850 190 380 063 447

IndustrIal 5,000 14,160 2,447 4,894 049 346

InterruptIble 100,000 283,200 37,037 74,074 037 262

(Average bIlls for transportatIOn servIce were not avaIlable)

Hagler BaIlly Inc


