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Swedegas is investing
in the gas infrastructure

o

Owns and maintains the Swedish transmission
system for gas

Well-invested and young asset base with limited
maintenance capex requirement

o 620 km pipeline and 40 Measuring and Regulation
stations

o Skallen Gas cavern 8,75 MNm3 (working volume)
Certified TSO (2012)
System Balancing Administrator (2013)

Transports gas to industries, households,
transportation sector and CHP plants

No supply disruption

Develops new opportunities for the use of biogas
and LNG in smart energy systems

o GAS NETWORK WESTERN SWEDEN

Stenungsund

Gothenburg

KATTEGATT EEEREE

Varberg
Hylte

Falkenberg
Halmstad
Angelholm

Hoganas Klippan
Helsingborg

Landskrona Eslov

DENMARK

Founded 1976

Yearly transport 1,0-1,6 bcm

Net sales SEK 400 m

Employees 40

Owners First State Investments
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TWO BALANCING ZONES BECOMES
ONE

Today IBZ
ancing Zone

Two separate balancing zones OneJoint Ba
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BACKGROUND

EU network code on balancing defines the standard

o Increased security of supply as the Draggr valve opens and the systems
merge. (From flow control to pressure control.)

© More gas traders on the market means increased competition to end
customers and more efficient administration. Today, we do the same things
within Energinet and Swedegas in terms of balancing.

0 Swedegas operates under a dispensation from the NC BAL ((EU) No
312/2014). A Joint Balancing Zone is a cost effective way to fulfil NC BAL

o Energinet has already implemented the NC BAL. Many of the changes that
the Swedish market will experience, have already been implemented in
Denmark. (Examples of this is the removal of the free balancing band...)

o In line with Gas Target Model and EU harmonization

ENLERGINET SWeocshs



JOINT BALANCING ZONE — NEXT STEPS

Timeline
2018 2019
Activity aug sep okt nov dec jan feb mar apr
Shippers’ Forum & Gasmarknadsrad L 2 4 | L 2

Sweden: Samrad om Balansansvarsarsau

tal

Regulatory approval SE - Rules
Regulatory approval DK - Hearing
Regulatory approval DK - Method

Implementation Phase
Tests DSO Sweden
Tests BA/Shipper

JBZ goes live

ENLERGINET SWeocshs




GOVERNANCE SET-UP

o Balancing Area Manager = Not a legal party

o BAM is staffed by people from Swedegas and Energinet

BAM

. A . .
Cooperation on balancing is

operated undeI the title BAM*

Danish R cercinet B TSO N < cdecas D _ Swedish
Authorities & Agreement & " Authorities

Agreement between | [ Agreement between

Energinet and Shipper Swedegas and BA

*BAM: Balancing Area Manager Shlpper Shlpper
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TRANSPARENCY — INTO WORK IN
PROGRESS

o The forums in Denmark are attended by shippers in Sweden and in Europe
o All material and speeches are in English

Shipper task User Group Shippers’ Forum Gasmarknadsrad
force Denmark Denmark Denmark Sweden

Only a few :
. . All shippers and
shippers and only All shippers can ehold
1 person for each participate in an Stakenolders are
welcomed to The shippers’

S?ﬁﬁg;;ﬁ?g;ﬁg“ |n-odne§tshpseedsfsi|con pa rticipqte —the Forum in Sweden
shall participate in issues e.g. JBZ pvileesli;;a;jc
develop solutions.
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TRANSPARENCY — INTO WORK IN
PROGRESS

o One place to find latest news and the complete published material on the topic

o All material is in English

TWO MARKETS
BECOME ONE

— Sweden and Denmark

reach agreement on
harmonisation

Keep updated on the

Joint Balancing Zone >>
ceo

https://en.energinet.dldGas/Shippers/Swedegas—Joint-BaIancing-Zone
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The Swedish gas market
Is developing

Luls
CURRENT PROJECTS
. . Umea
o LNG terminal in Gothenburg
o Regional gas grid in the Gavle region
Sundsvall
o Regional gas grid in Skane e
Gavle“‘.
o Power to Gas 5
Uppsal.
vasterss |+ @, © vision map
Orebro ':: -----“-,'. ':'.- Stockholm o LINE/REGIONAL NETWORK
Norrkoping Y'Y >
SKAGERRAK Lysekil BALTIC NG TERMINAL
Stenungsund
NORTH SEA soiepng @ U
V‘Slz:jtland EEEEEEEEEEEEEEEE
varbe Gislaved . ‘‘‘‘‘‘‘‘ O VVVVVV
- KATTEGATT sena LocaLBIocAS NETWORK
Heldnall .-'o -y
Ahus’
Drag [
Trelleborg
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Biogas | gasnatet - Gasbarometern

GASBAROMETERN
Andel biogas i gasnatet 2016, 2017 och kvartal 1-3 2018 o Samarbete mellan Swedegas och de
% . . .-
25| fem balansansvariga i stamnatet;
2 i E.On, Orsted, Modity, Axpo och
| Goteborg energi
o _ _ o Samlar information om mangden
5 biogas som konsumeras i natet, bade
gas producerad i Sverige och
O 206 207 20is01-a3 importerad fran andra europeiska
Swedegas gasnat Hela vastsvenska gasnatet (inklusive Iander
distributionsnaten anslutna till Swedegas gasnat) o~ .
GASBAROMETERN — biogas i gasnatet 2016-2018 (Q71-03) o Mangden konsu merad blogas har
I R stigit kraftigt de senaste aren, framst
Det svenska 377 f:.é 210 1;4 1332 ':3.2 F)é grund av en 6kad ti”géng pé
tontettirgss | H | biogas producerad i andra lander,
Hela vdstsvenska 8353 8 13488 154 1643 249 .
sosnie et som exempelvis Danmark.

distributionsnéaten)
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NEDSTANGNING AV TYRA
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Tyra is expected to shut down from September 2019

Transmission pipeline G@@

Platform /H_-_ . N

Treatment plant / "\\ / | \ %
/ e f ".I ...-"' é b

I'.I 'H ; f III 1

Gas storage facility

i f | |
Lille Torup storage Lille Torup \ _.__gmu !
Harald \ﬁ-.utili’q,-r Qenlille storage /
— facility
Denmark ——

Syd
Arne Tyra X N MNybro

Stgnlille é
Sl ﬂ Drager Sweden

o 50 100 km

Germany

MNOGAT pipeline
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Forvantad flodesminskning Tyra

Nm3/dag

Nm3/dag
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Prognos 2019 - 2022

Undre varmevarde Dragor

12,000
Véarmevarde fram till Sg_pt. 2019 — Tyra
nedrampning av Tyra. stangs Blandningsperiod — Tyragas i
11,500 Dominerad av gas fran Tyra lager och inmatning fran
Tyskland
11,000 .
N
10,500 Férvént_ad
gaskvalitet fran
Tyskland
November 2018 — Tyra !
10000 nedrampning Overgangsperiod
nedrampning fran
Tyra Var 2020
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GASKVALITET, HISTORIK OCH
VARIATIONER | SVERIGE
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Historiskt varmevarde och metanhalt i Dragor

OVV & CH4 manadsmedel Dragér jan 13 --> nov 18
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EXPERIENCES FROM THE DANISH
END USERS OF VARIATION IN GAS

QUALITY — JESPER BRUUN MUNKEGAARD HVID

JYYLRLUAY



GAS QUALITY REQUIREMENTS IN DENMARK

30

o Gas quality at the end-user is regulated
in the Danish Gas Legislation called
“Bekendtggrelse om gaskvalitet” under
the authority of the Danish Safety
Technical Authority (www.sik.dk).

o Gas in the transmission system must
meet the requirements in Energinet’s
Rules for Gas Transport
(www.energinet.dk).

o This is important to the Swedish market
because Energinet can only export
qualities that can also be used by the
Danish consumers.

Parameter (unit)

Minimum
value

R

@
Maximali v @

Wobbe index (MJ/Nm3) - note 1 50.76 55.8
Wobbe index (kWh/Nm3) 14.1 15.5
Relative density (-) 0.555 0.700
CO2 content (mole-%) 2.5
02 content (mole-%) - note 2 0.1
H2S and COS content (mg/Nm3 as sulphur) - 5
note 3

Mercaptans (mg/Nm3 as sulphur) 6
Total S content (mg/Nm3 as sulphur) 30
Water dew point at 70 bara (°C) -8
Hydrate formation at 70 bara (°C) -8
Hydrocarbon dew point at any pressure up to -2
70 bara (°C)

Note 1: A special preparedness plan for Ellund Border has been approved by
the Danish Safety Technology Authority allowing gas with Wobbe index
between 50.04 MJ/Nm3 to 55.8 MJ/Nm3 to be imported.

Note 2: Upgraded biogas is allowed with a oxygen content up to 0.5 mole-%.
Note 3: Peaks up to 10 mg/Nm3 are allowed in up to 2 hours if the daily

average value is below 5 mg/Nm3.
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http://www.sik.dk/
http://www.energinet.dk/

Titel

Gas Quality of Biomethane and Natural Gas

0,72 -
! @ Danish North Sea
after Tyra shut
0,70
| down
0,68 ! B Mixed gas from
| Germany
- 0,66 ! 4 . )
< 0 A Typical Russian
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POSSIBLE SUPPLY 2019

500 500

450 - s0 " Storage withdrawel
400 - 400
“Import Germany
350 - 350
300 - - 300 -Nybro
§250 - - 250
200 - - 200 -BNG
o *"  —Total Entry
100 - - 100
50 - - 50
0 - -0
c ¢ £ T & ¢t 3 & 3§ § 3§ 3



Expected Supply qualities — colour link to previous slide 2019

Example of Example of Example of |} Danish North|] Example of
expected expected expected gas Sea gas bio natural
imported gas | imported gas | quality from } quality 2005- | gas quality in
quality quality the North Sea 2009 transmission
after 2018 grid

Methane mole - % 89.85 96.59 85.07 89.64 99.40

Ethane mole - % 5.01 2.46 8.20 5.87 0

Propane mole - % 1.01 0.13 3.81 2.32 0

I-butane mole - % 0.10 0.042 0.27 0.38 0

N-butane mole - % 0.12 0.023 0.70 0.53 0

I-pentane mole - % 0.021 0.0046 0.074 0.12 0

N-pentane mole - % 0.017 0.0029 0.084 0.078 0

Hexane+ mole - % 0.016 0.0043 0.026 0.056 0

Nitrogen mole - % 2.53 0.41 0.38 0.29 0.25

Oxygen mole - % 0 0 0 0 0.18

Carbon dioxide mole - % 1.33 0.34 1.38 0.72 0.16

Gross calorific value kWh/Nm? 11.30 11.23 12.50 12.14 11.00

Gross calorific value MJ/Nm? 40.67 40.43 44.99 43.72 39.59

Wobbe index kWh/Nm3 14.38 14.82 15.32 15.26 14.72

Wobbe index MJ/Nm?3 51.78 53.34 55.16 54.95 52.99
Relative density - 0.617 0.574 0.665 0.633 0.558

Normal density kg/Nm? 0.798 i0.743 0.860 0.818 0.722

33
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HISTORICAL VARIATION IN WOBBE INDEX

o Ellund Border compared to Drager Broder regarding the Wobbe index
measurements based on hourly values

15,60
15,40 | ' |4
T 15,20
z
=
15,00 ' Ellund Border
2 |
-
£ 14,80 ] Drager Border
@
2 _ - .
'E 14,60 I Serie3
% 1440 | - == Seried
2
14,20 ! ip
14‘00 T T T T T T T T T 1
04-12-2007 03-12-2008 03-12-2009 03-12-2010 03-12-2011 02-12-2012 02—1'2—2013 02-12-2014 02-12-2015 01-12-2016 01-12-2017

|
Russian gas is delivered since November/December2013
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EXPERIENCES FROM THE DANISH END
USERS OF VARIATION IN GAS QUALITY

o Some household appliances that where adjusted on actual gas quality
had some challenges with the low Wobbe gas from Germany. The
issues was noise and the stop of the appliance.

o All above challenges has been solved by change of adjustment
method.
— Before: adjustment on the actual gas quality in the pipe
— After: adjustment to G20 (EN 437) — pure methane

Some industrial appliances had to be adjusted. Data about gas quality has requested.

Some gas engine had challenges with fast shift in gas qualities. Gas engine suppliers in
Denmark has developed solutions.

JYYLRLUAY



SUMMARY

o There will be changes in gas quality for the gas delivered to both the Danish
and Swedish market during the Tyra shut down 2019-2022

o Ingeneral:
Lower calorific value to most consumers
More methane less higher hydrocarbons
No expected change in the contaminants.

All parameters will be within specification.

o Information

Information about gas quality can be found on the webpage of Energinet:

https://www.energinet.dk/Gas/Gaskvalitet

https://en.energinet.dk/Gas/Gas-Quality

37
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https://www.energinet.dk/Gas/Gaskvalitet
https://en.energinet.dk/Gas/Gas-Quality

ENERGIGAS SVERIGE
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ENERGIGAS SVERIG

o Information

NCNE
G, A,
Pre, Moy, 18
s b, N, S8
g or -S‘p:x”i or

o Gaskvaliten forandras

0 Rekommendationer om

intrimning av brannare/gasapparater
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SAMMANFATTNING

JYYLRLUAY




Sammanfattning

o Gaskvaliteten kommer halla sig inom specifikation aven i framtiden.
o Folj Gasmarknadsradet for mer info om Tyras nedstangning.

o For information om kalibrering av utrustning hanvisar vi till Energigas Sverige.

JYYLRLUAY
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