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MEDIUM
HIGH PRESSURE PRESSURE LOW PRESSURE

> 1,2 MPa

1.2-0.3 MPa 0,05-0,3 MPa < 0,05 MPa

Legislative basis:

* Law “On Gas Market” 2015

* Transmission Network Code 2015

* Distribution Network Code 2015

* Rules for Gas Supply (NERC) 2015

* Rules of Security of Gas Supply (MoE) 2015
* Resolution of CoM on PSOs 2015
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Source: Ukrtransgas

Length of TSO gas pipelines - 38,55 thousands of km; Length of DSO gas pipelines - 409,3 thousands of km;



QUALITY OF GAS SUPPLY:
LIKRAINF

Source: Regional Gas Company




CONTINUITY OF GAS SUPPLY (1) i; dixigroup =

DEFINITION OF INCIDENT DEFINITION OF LEAK DEFINITION OF ACCIDENT

Yes Yes Yes

Rules of Security of Gas Supply Rules of Security of Gas Supply National Action Plan
Systems Systems

Ministry of Energy Ministry of Energy Ministry of Energy
DSO DSO TSO

Planned interruption

10 YEARS DEVELOPMENT PLAN

DSO website

Nov 1 — list of planned activities Correction — 21 days before start of If more than 5 hours interruption —
activities 5 days before start of activities



CONTINUITY OF GAS SUPPLY (2) i; dixigroup =

TYPES OF INCIDENTS/ACCIDENTS Leaks reported by emergency dispatchers of an oblgaz,
2016

Leak of gas 156 1607

7

Broken equipment

Mechanical damage

Corrosive damage
Gas flash

Gas explosion

Carbon monoxide intoxication

Fire

Unauthorized interference

Gas supply modes violations on distribution pipelines

on gas control points, box gas control points, combined house pressure regulators

Other
® on gas equipment in residential buildings
Source: Letter of Derzhgiroromnahliad
(State Industry Safety Committee) Source: Regional Gas Company, data from one

oblast (Kyiv oblast)



CONTINUITY OF GAS SUPPLY (3) i; dixigroup =

OBLIGATION TO ODORIZE DISTRIBUTION

NATURAL GAS? TRANSPORTATION LEVEL LEVEL IS THIS MONITORED

Yes — Network Codes Yes No Yes

Methodology to compute network losses

IS THERE WHERE?
METHODOLOGY?

Yes Distribution Network Code The difference between the volume of natural gas
supplies to DS in concrete period and volume of
natural gas distributed between connected customers
and transferred during this period.

Besides, there is a Methodology to calculate network
losses developed by the Ministry of energy
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NETWORK LOSSES - 2016 € 2 dixigroup -

Amount of operational costs and losses of GTS operator and operators of gas
distribution networks in 2015-2016, bcm

1.39
1.04

Gas transport system operator (Ukrtransgaz) Operators of gas distribution systems

2015 m 2016

Source: NEURC Annual Report 2016



NATURAL GAS QUALITY £3 dixigroup—

Transmission Distribution
Networks Code Networks Code
Total sulfur Gross calorific value Gross calorific value
Relative density Relative density

Sum of butanes
Hydrogen sulfide -

Sum of pentanes

Impurities
Hydrogen Wobbe index Wobbe index
Water/Hydropower Dew Water/Hydropower Dew
Water ter/Hydrop iter/Hydrop
Point Point
Carbon Monoxide Mercaptain sulphur -
|
Incomplete combustion factor Methane -
. Ethane -
Soot index
Propane -
THT Butane -
Organic halides Pentane -
Nitrogen Nitrogen

Radioactivity

Carbon content -

Source: Network Codes Oxygen -



NATURAL GAS QUALITY — GROSS CALORIFIC VALUE €3 dixigroup=

10,61 kWh/cub.m

10,55 kWh/cub.m
Gross Calorific
Value
(Real Gross Dry)
, Belgium (1) 053
Croatla (2) 10.28
Czech Republic 94
France 10.7
b Hungary (2) 8
Donetsk
Italy (2) G771
Latvia (3) Q.69
] Lithuania 104
10,61 kWh/cub.m Poland 1056
v 10,48 kWh/cub.m Portugal no value
10,54 kWh/cub.m Slovenia 10.7
Simferopo!
Spain 1023

Source: Ukrtransgas



COMMERCIAL QUALITY (2) - € 3 dixigroup =
CUSTOMER INFORMATION

RGC statistics: app 1,2 min complains among 8 mln consumers in March
2017. The main issue — prices on gas

NERC information: Among main issues —

* Whether DSOs and suppliers activities are in accordance to the legislation
* Prices on gas and reason of debts

* Verification of gas meters

* Access to distribution systems



COMMERCIAL QUALITY (3) -
CUSTOMER INFORMATION

Calls to DSOs call centers, 2016 Calls to suppliers’ call centers, 2016
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METERING ISSUES £3 dixigroup-

level of equipment of the population with gas meters as of January 1, 2017

Population which uses gas in Population which uses gas for Population which uses gas for
complex, including heating heating water and cooking cooking
1%

19% \

(o)
— 32% 49%

99%

Wihout metering

Without metering (disconnected, contracts Without metering (disconnected, contracts
broken etc.) broken etc.) m With individual metering
B With metering m With metering With general house metering

Source: NEURC Annual Report 2016



DSO COMMUNICATION WITH CUSTOMERS $ dixigroup
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COMMERCIAL QUALITY (3) — GRID ACCESS £3 dixigroup=

Duration of standard connection AMCU report: main violations on gas
service to networks 2014- market in 2016
2016,day.577 /8

* Inclusion to technical requirement demands
which are reasonable for access

* Unauthorized interruption of gas supply

* Overestimation of payments for grid access
(non-standard access)

* Violation of terms of consideration of
requests for grid access (too long)

* Violation of terms fulfillment of agreement

2014 ®2015 m2016 for grid access (too long)
Payment for standard connection service— agreement
between customer and DSO but in accordance to the
methodology adopted by NEURC



Findings and recommendations £ dixigroup-

* Gas quality in Ukraine (Energy Community e Continuity of supply indicators are the most
Countries?) might be a chapter for the next covered in Ukraine;
Benchmarking Report;

* Commercial quality indicators are the least

* NEURC, TSO and DSOs already have most of covered in Ukraine; this is the issue to
the indicators defined in the Benchmarking improve;
Report;

* Including Ukraine (Energy Community
Countries?) might help to speed up reforms
“visible” for consumers
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