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THX KYBEPNHXEQX

THX EAAHNIKHX AHMOKPATIAX

26 lavouapiou 2024

ANOOAZEIX

ApBp. ano. E-13/2024

‘Eykplon tng perétng NMpoBAeyng Napakpdtn-
ong YOA, katd ta mpofAenopeva oto apOpo 2.1
Tou Kwdika Ataxeipiong Tou Teppatikov Xtad-
Hov Yypomoinpévou Quaoikou Agpiou «Avefdp-
™nto Xuotnua Ouoikov Agpiou (AZDA) Ale§av-
SpoumoAngy.

O KAAAOX ENEPTEIAX
THX PYOMIZTIKHX APXHX ANOBAHTQN,
ENEPTEIAZ KAl YAATQN

‘Exovtag umoyn:

1. Tic Siatdéeig Tou v. 5037/2023 «Metovouaoia tng
PuBuioTikic Apxng Evépyelag oe PuBuiotikny Apxry Amo-
BARTwy, Evépyelag kal YSATwy Kal S1EUPUVON TOU AVTIKEL-
MEVOU TNG HE apUOBIOTNTEG ETT TWV UTTNPECIWV USATOG
Kal TN Slaxeiplong aoTikwy amofBAnTwy, evioxuon g
vdaTIKNG TTOAITIKNG - EKouyxpoviopog TnG vopoBeaiag
yla ™ xprion Kat mapaywyr NAEKTPIKAG EVEPYELAG aTTd
QVOVEWOIUEG TINYEC MEOW TNG EVOWHATWONG Twv OdnyI-
wv EE 2018/2001 ka1 2019/944 - EiS1kOTepeC Slataelg yia
TIG AVAVEWOIHEG TTNYEG EVEPYELAG KAL TNV TIPOOTACIA TOU
mepBarovTogy (A’ 78), kat 16iwg Twv dpBpwv 1 €wg 23.

2. Tig datdéelg Tou v. 4001/2011 «la tn Aeitoupyia
Evepyelakwv Ayopwv HAekTpiopoL kat Quaotkol Agpiou,
yia Epeuva, Mapaywyn kat diktua petapopdc Ydpoyo-
vavBpdkwv Kat AMeC puBuioeic» (A'179) (epe&ng o «<No-
HOG»), Kal 16iwg Twv dpbpwv 74-79.

3.Tic Sratdeic tng Odnyiag 2009/73/EK Tou Evpwmai-
koL KotvoouAiou kal tou XupfouAiou TnG 13n¢ louAiou
2009 OXETIKA UE TOUG KOIVOUG KOVOVEG YIO TNV ECWTEPIKN
ayopd guaoltkou agpiou Kal TNV Katdpynon tTng odnyiag
2003/55/EK (epe&nc n «0Odnyia»), dmwc Tpomomolndnke
pe Tnv Odnyia (EE) 2019/692, kai 18iw¢ Twv apbpwv 12,
32,36 kait41.

4. Tic Statdéeig tou Kavoviopou (EK) apiB. 715/2009
Tou Eupwrdikot Kowvoouliou kat Tou Zupouliou Tng
13n¢ louAiou 2009 OxeTIKA UE TOUG Opoug TTPdaaong
ota Siktua HETAPOPAC YUCIKOU AEPIOU Kal YIa TNV Ka-
Tapynon tou Kavoviouou (EK) apiB. 1775/2005.

TEYXOX AEYTEPO

Ap. DUMNOU 616

5. Tnv un’ ap. ok. 178065/8.8.2018 andég@acn tou
Ymoupyou MepifdAovTtog kal Evépyelag «Kavovioudg
Ade1v Duaoikol Aepiou» (B'3430).

6.TnvAdeia Ave€aptntou Zuothuatoc Guoikou Agpiou
(AXQA), Tou €xel xopnynOei oTnVv eTaLPEia PE TNV EMWVUHIa
«Gastrade Avivupun Epmopikr, KataokeuaoTikn kat Texvi-
KN Etaipgia Quaoikou Agpiou» pe 6.T. «Gastrade A.E» yia
10 £€pyo «Ave€dptnto Zuotnua Quoikol Agpiou (AZDA)
ANe€avOpoumoAng» pe Tnv umo otolxeia A1/A/19466-
19.08.2011 amd@acn tou Yeumnoupyou MepidAlovtog,
Evépyelac kat Kh\ipatikiic ANaync, 6mw¢ autr Tpormo-
moinOnke pe Tig um’ ap. 60/2017, 406/2018, 1377/2020,
138/2021 kat 130/2023 amogdoelg tng PAE kat 1oxVeL.

7. Tnv Adcla Alaxeipiong Ave€dptnTou ZUCTHUATOC
Duoikol Agpiou (AZDA) mou €xel xopnynOei otnv etal-
peia Gastrade A.E. yia to épyo «Ave€dpTnto ZU0ThUA
QuoikoU Agpiou (AZDA) ANe€avOpouToAnG» PE TNV
urt’ ap. 824/2022 andégaon tng PAE.

8. To uno otolxeia 160/3/K%/28.6.2018 £yypa@o tng
etalpeiog Gastrade A.E. «<Aitnon tpomomnoinong tng um' ap.
A1/A/19466-19.08.2011 Adelag Ave€aptnTou ZUCTAUATOC
Duotkou Agpiou (AXDA) mou éxel xopnynBei otnv eTaipeia
Gastrade A.E. yla 1o épyo “Ave€aptnto Z0otnpa Ouoikol
Agpiou (AXDA) ANe€avdpoumoAng” cUpewva pe To dp-
Bpo 15, map. (€) Tou Kavoviopou Adsiwv Quaoikou Agpiou
(B'464/2010)» (uno otoixeia PAE 1-241771/28.06.2018), ue
1o omoio uméPale aitnua e€aipeong katd to dpbpo 36
¢ Odnyiag kat to 4pbpo 76 Tou vopou.

9. Tnv ur’ ap. 1333/2020 anmdgaon tng PAE «E€aipeon
¢ etaipeiag GASTRADE A.E. amé Ti¢ Siatd&eic Twv dp-
Bpwv 9, 32 ka1 41(6), (8) kai (10) Tng Odnyiag 2009/73/EK
yla o épyo “Aveédptnto Zuotnpua Quaoikol Agpiou (AXDA)
Ahe€avdpouTToANnG”», n omoia kowvorolBnke otnv Eupw-
maikn) Emtpornm) - Mevikry Ale0Buvon Evépyelag pe To uno
otolxeia O-84161/25.09.2020 £yypago.

10.Tnv amé 25 NoguBpiov 2020 untd otolyeia [C(2020)
8377 final] anogaon tn¢ Eupwmnadikng Emrtpomnnc oxeTikd
ue TNV e€aipeon Tou TEpUATIKOL 0TabuoUL YOA Tou Ave-
Edptntou Zuotpatog Ouoikol Agpiou AleEavdpouro-
ANG amo TIC ATTAITAOELG TTOU ApOopouV TNV Tpocaon Tpi-
TWV Kal TNV TILOAOYLAKK pUBUION, N oTToia KotvorolriBnke
otn PAE pe tnv umno otoixeia PAE 1-292210/26.11.2020
NAEKTPOVIKH €MOTOAN TNG Eupwmaikng Emtpomnnc.



4744

EQHMEPIAA THX KYBEPNHZEQX

TeUxo¢ B'616/26.01.2024

11. Tnv un’ ap. 1580/2020 andépaon tng PAE «TeNkn
amégaon E€aipeong - Tpomomoinong Tng 1333/2020
anoéeaAong yla TN CUPUOPPWON TNG Katd tTnv map. 9
Tou apBpou 36 tng Odnyiag 2009/73/EK pe tnv um’ ap.
[C(2020) 8377 final] amopaon tn¢ Eupwmaikng Emrtpornmc
yla tnv e€aipeon tou épyou “Avefdptnto Zuotnua Gu-
olkou Agpiou (AZDA) Ahe€avdpoumohng” Tng eTalpeiag
GASTRADE A.E. amé Ti¢ Statdéelc Twv apOpwv 32 kat 41
(6), (8) kat (10) Tng Obnyiag 2009/73/EK» (B'5941) (epen¢
n «Anogaon E€aipeong»).

12.Tnv ur’ ap. 101/2022 amégaon tng PAE «Eykplon
Tou Kwdika Alaxeiptong tou Teppatikol Xtabuou “Ave-
Edptnto Zuotnua QuoikoL Agpiou (AXDA) AAeéavbpou-
mmoANng”» (B’ 893).

13.Tnv uné ototxeia E-215/2023 and@acn tou KAadou
Evépyelag Tng PuBuiotikig Apxnig AmmoBAntwy, Evépyetag
Kat Yéatwv «Mpwtn avaBewpnon tou Kwdika Alayeipt-
ong tou TeppatikoL Xtabuou Yypormolinpévou Guaoikol
Agpiou “Avedptnto XUotnua Quoikol Aepiou (AZDA)
ANe€avdpoumoAng”» (B 7073).

14. Tnv uno otolxeia E-7/2024 andgaon tou KAadou
Evépyelag Tng PuBuiotikig Apxnig AmmoBAntwy, Evépyetag
Kat Yoatwv «Aeutepn avabewpnon tou Kwdika Alaxeipt-
ong tou TeppatikoL Xtabuou Yypormolinpévou Guaoikol
Agpiou “Avedptnto XUotnua Quoikol Aepiou (AZDA)
ANe€avdpoumolnc” - Eloaywyny petapatikng Siataéng
YlO TO TIPWTO €TOC AEITOUPYIACY.

15.Tnv und ototxeia 622/1/KS/22.12.2023 emoTtoAn TG
Gastrade «Alexandroupolis INGS - Terminal Maintenance
Plan and Retainage study for the 1st Gas Year» (un6 otol-
X€la PAAEY 1-365556/15.01.2024).

16. Tnv amd 23.1.2024 tehkn €loriynon tng Gastrade
yta tnv pebodoloyia ektipnong tng Mapakpdtnong YOA
(urd otolxeia PAAEY 1-366267/24.01.2024).

17. To yeyovog 0Tt and Tnv mapoloa andgacn dev
TPOKAAE(TAl EMPBAPUVON OTOV KPATIKO TTPOUTTOAOYICLIO,
OKEPTNKE WC €ENC:

Emeidn, katd ta opilopeva oto Apbpo 78 Tou v. 4001/
2011 (epe€rc o Nopog) «1. O Alaxelplotng AZOA Ael-
TOUPYE(, CUVTNPEI, EKUETANNEVETAL KAl AVATITUOOEL £Va
TEXVIKA GPTIO, OIKOVOUIKA ammodoTIKS Kat ONOKANPWUEVO
AXQA. 2. Ta To oKoTo auTtdy, o Alaxelplotig AXOA: [...]
(oT) Méepipva yia TN THPENOoN TWV KAvovwy e£lGOPPOTIN-
ong @opTtiou Tou AZDA Kal TNV AvTIOTABUIoN PUOIKWY
anmwA&lWV Kat 1dlokatavalwong tou AXDA, cOpewva Pe
Tov Kwoika Alaxeiptong autou kat TpoPaivel 0€ OXETIKEC
XPEWOELC TIPOG Toug Xprioteg Tou AZQA. H peBodolo-
yia KatdpTiong TV XPEWOEWV Yia TNV e£l00ppdmnon
@opTiou Tou AZQA eykpivetal amo tn PAE cOpgwva pe
To ApBpo 88».

Emeidn, cuugpwva pe tnv map. 3 Tou dpbpou 79 Tou
vopou «Me amé@aon tn¢ PAE, Uotepa amd yvwpun tou
olkeiou Alayelploth, puBuiovtal ot pebBodoloyieg, ol
UTTOAOYIOOI, O1 E101KEC EYKPIOEIC KAl OL AEMTOUEPELEC TTOU
amartouvTal yla tnv epappoyn tou Kwdika Ataxeipiong
ToU AZOA».

Enedn, pe tnv umno otoixeia A1/A/19466/19.08.2011
amégacn tou YeumoupyoU MepiBdliovtoc, Evépyelag
kat Kh\ipatikic AMNaynig xopnynonke Adeia Ave€dp-

TnTou uothpatoc Quaikou Agpiou (epe€rc «AZDAN)
otnv etaipeia Gastrade A.E. yia 1o épyo «Ave€dptnto
YVotnpa Guaikou Aepiou (AZDA) ANe€avdpoumoAng», n
oroia TpomomotBnke pe TG ur’ ap. 60/2017, 406/2018,
1377/2020, 138/2021 kat 130/2023 amogdoelg tng PAE
(OXETIKO 6).

Emeidn, 1o ev Aoyw AZOA agopd otnv avamtuén véou
UTTEPAKTIOU TEPUATIKOU XTaBHOU UTTOSOXNC, TPOCWPL-
VAG amoBnkeuong kat agptlomoinong YOA o1o OpaKiko
Méhayog (Floating Storage Regasification Unit, FSRU),
niepimou 17,5 XIMOueTpa voTioSUTIKA Tou Alpéva Ae-
Eavdpoumolng kat og améotacn 10 xIANlopETpwY amd Tnv
aKTH, KaBwg Kal aywyou ouvdeonc autol pe To EBvikd
Juotnpa Guoikovu Aepiou (EZOA).

Ene1dn, pe o um’ ap. (8) oxetiko, n etaipeia Gastrade ALE.,
n omoia €xel cUOTABE( Kal AEITOUPYE( CUPPWVA PIE TO EN-
Anviko Sikato, unéBale otn PuBuiotiki Apxn Evépyelag
aitnon ya tnv e€aipeon (amaAlayr) TG TPOTEIVOUEVNG
VEAC UTTOOOUNC PUOIKOU AEPIOU E TNV ovouaoia «Ave-
Edptnto Zuotnua QuaoikoL Agpiou (AZDA) AAe§avbpou-
TTOANG» ATIO TNV £PAPOYI CUYKEKPIUEVWV SlaTAEEwV
NG Odnyiag (epe€rg n «Altnon E€aipeongy).

Emeidn, e tnv um’ ap. 1580/2020 andpaocn tng PAE
(oxeTikd 11) xopnyndnke otnv etaipeia Gastrade A.E.
yia 1o épyo Tou AXDA Ale€avdpoumolng e€aipeon yia
25 étn amo Ti¢ Statdagelg twv apbpwv 32 kai 41(6), (8) kat
(10) Tng Odnyiag 2009/73/EK, cUp@wva e TOUG EIOIKOTE-
pouc dpou¢ Kal mpolmoBéaelc mou mepINapBavovTal 6To
Mapdptnua tng Amégpaong Ye Titho «Final Decision of the
Greek Energy Regulator on the Exemption Application
of GASTRADE SA» (spe€nc n «Andégaon E€aipeonc)»,
KaTOTIV TNG UTO oTolxeia [C(2020) 8377 final] oxeTIkng
ané@aong TnG EvpwmnaikAg EmrtpomnAg (oxetikod 10). Zu-
YKEKPIPEVQ, PE TNV amopaon e€aipeong, xopnynonke
otnv etaipeia Gastrade A.E. e€aipeon yia 25 étn amo:
(a) To dpBpo 32 Tng Odnyiac mepi mMpocaong Tpitwy,
MOVO Y10 TO TUR A Tou TEpUATIKOU XTaBPOU yia TO oToio
€xel SEOUEVTEL LETAPOPIKH IKAVOTNTA HECW TOU Slevep-
yn6évtog Market Test, kat () To dpbpo 41 nap. 6, 8 kat
10 Tn¢ Odnyiag nmepi puBIlOUEVWY TIHOAOYIWV Yia TO
oUvoAo TNG SUVAMIKOTNTAC.

Emeidn, n etaipeia Gastrade A.E. gival katoxog Adelag
Ave€dptntou uotnuatog Quoikol Agpiou (AXDA) Ka-
Bwc katAdelag Alaxeipiong AZDA yia tov NMAwto Tepua-
TIKO 2T1aBu6 AAe€avdpouToAng, katd ta opl{dueva oTto
Nopo, otov Kavoviopd Adsiwv Quaikol Agpiou, KaBwg
kat otnv Anégpaon E€aipeonc.

Emeidn, pe tnv ur’ ap. 101/2022 andg@aon tng ApXng
(oxeTIKO 12), dmwg TpomomolriOnKe Ue Ta OXETIKA 13 Kalt
14 amo@doelc Tng PAAEY, eykpiBnke o Kwdikag Alayei-
plong tou TeppatikoL 2tabuov.

Emeidn, katd ta opilopeva oto apbpo 2.1 otov Kwdika:
«"Mpayuatiki Mapakpdatnon YOA (Actual Retainage)”
onuaivel Tnv mpaypatikA NMapakpdtnon moootntag YOA
evTOC TOU TeppaTikoL Ttabpou yia éva Zuppatikd Etoc.

“MpoBAedn MNapakpdtnong YOA (Forecast Retainage)”
onpaivel Tnv mpdRAeYn amod tov Alaxelplotr tou Teppa-
TIKOU 21aBuov TN Mapakpdtnong moootntag YDA evtoc
Tou TeppatikoL XTabuou yia pia 6edopévn mepiodo. H
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MpdRAeYn MNapakpdtnong YOA Ba Baciletal o€ pia pe-
Aétn mou Ba ekmmovnBei amd tov Alayelplotr Tou Tepua-
TIKoU X1taBpou kal Ba umofBAnBei otn PAE yia éykplon.

“Mapakpdatnon YDA (Retainage)” onuaivel tTnv moootn-
Ta YOA mou Ba SiatnpnBei otov Teppatiko Xtabud amod
Toug 6ykoug YDA 1ou éxouv eKQopTwOEi (ekppacuévo
WG TOCOO0TO AUTWYV TwV OyKwV YDA) Tptv amo tnyv €ma-
VOEPLOTIOINON KAl TNV AMOCTOAN AUTWV Twv OyKwv YOA.,
Evelktikd, ot Adyol autrig Tng mapakpdatnong YOA Ba
KOAUTITEL () a€PLO TTOU XPNOLUOTIOLEITAL WG KAUGIUO Kal
(B) aéplo mou xpnotpomoleitat yia diepyacieg kat (y) amw-
Aeleg YOA mou mpokumtouv and tnv e€atuion YOA.».

Eneidn, oupewva pe 1o apbpo 4.3 Tou Kwdika:

«4.3 EtTAolo Mpdypauua - Aladikacia

4.3.1 Mpwv amd v évapén e Stadikaoiag Tou Etrolou
Mpoypdappatoc, To apyotepo oTi¢ 31 Mdiou kabe étouc, o
Alaxelplotrg Tou TepaTiKou ZTabpou Ba mapéxel 0Toug
Makpoyxpovioug XpoTeG:

- Tnv mpokatapkTikA MpoBAeyn Mapakpdtnong YOA
yla TO EMOEVO XupPatiko Etog,

- 10 MNpokatapkTiko MNMpdypaupa Zuvtripnong Tepua-
TIKOU X100, Kal

- TIC OKPIBEIC NUEPONOYIOKES NEPOUNVIES VIO TNV ETTI-
Keipevn dtadikacia tou Etiotou Mpoypdupatog, cuuew-
va e Ta opdonpa mou opifovtat otnv map. 0.

[...]

4.3.3 X1dd10 1 - MpokatapkTiko Etriolo Mpdypaupa
[...]

b. O Alaxelptotrg Tou Teppatikov Xtabuou Ba mapéxel
€va TIPWTO TTPOOXESIO EVOC TIPOKATAPKTIKOU ETriciou
Mpoypdupatog o KABe Makpoxpovio XpAoTn €wg TIG
21 louviou. To mpokatapkKTiko Etricio Mpdypauua Ba
Tapéxel o KABe Makpoxpodvio Xpnotn Ta €€NG:

- 'Eva mpokatapKTiko mpo@ih Huepriolag Mpoypapy-
patiopévng MNapadoong yia autov tov Makpoxpovio
XpnoTn, wg pia mpokatapktiki Hueprota Mpoypappa-
TiIopévn Mapdadoon yla KABE NUEPA TOU EMOUEVOU ZUM-
Batikou Etoug,

- TIC TIPOKATAPKTIKEG NMEPOUNVIES yia TIG XpovoBupi-
8ec Qoptiwv YDA yla autdv tov Makpoxpdvio Xprotn,

- v MpoPrewn MNapakpdtnong YDA mou avTioTolxel
o€ k&Be Makpoxpovio Xpriotn [...]».

Emeidn), Ta avwtépw xpovodiaypdupata yia mpwto
(1) ZupPaTtikd Etog, ATol amod tnv nuepounvia Evap-
&n¢ Eumopikng Agtitoupyiag tou Xtabuou (Commercial
Operation Date, COD) ¢w¢ kat Tnv 30n ZenteuPpiov
2024, o1 mpoBeopiec Tou apBpou 4.3 eKKIVOUV 3 UAVEC
nipwv To COD.

Emeidn, mepaitépw:

ApBpo 4.4.2 (c)(i)

«O1 ©¢oelg YOA Ohwv twv Makpoxpdviwv Xpnotwv
Ba mpémel va €xel WG amoTéAEOUA Wia KaBapr UNOEVIKN
e€looppomnuévn Béon, SnAadn to abpoloTikd Evepyel-
aKo Mepiexdpevo twv Goptiwv YOA ou Ba ekpopTwOei
péow Tou ReqACDS kat Twv dykwv YOA mou Ba emavaept-
omoinBouv cluPWva pe To ReqSOS, MAéov Tuxov abpot-
OTIKAG TOCOTATWV TTOL Kpateital wg Mapakpdtnon YOA,
TipEnel va gival e§looppomnuéva, wote n Se€apevn Tou

TeppatikoL XTabpoU va TapapéVEL IOOOKENIOUEVN OTO
TéNoG KABe ZupPatikol Etoug ... .».

ApBpo 8.2.4:

«H 81evBétnon tn¢ dtagopdg petaly e MpoPAePng
Mapakpdtnong YOA kat tng Mpayuatikng Mapakpdtnong
YDA Ba mpaypatomnoleital €Tnoiwg 0To TENOC Tou Jup-
Batikol Etouc. Omoladnmote diagopd Ba KataveunOei
oTou¢ Aoyaplacpoug Xpriotn Tepuatikou Ztabpou. Metd
NV oAokArjpwon tou cupfifacpol Twv Oéoswv YOA
TWV XpNoTwy, yla 600U XpAoTeS KAEiVOuV To ZupPatikd
'Etoc pe BeTikd Noyaplaopo Xpnotn Teppatikol Ztabuou,
auTO To BeTIKO UTTONOITIO Ba MIoTWOEI 0TOV AoYapPlACHO
Xpnotn TepuaTikoU ZTabpoU TOUC Yid TO EMOUEVO YUL-
Batikoé Etog. Auto To BeTikd urtohoiro Ba xpnotpomotnOei
yla tnv KaAuyn tou TuRpatog e MNpoéRAeync Mapakpd-
Tnon¢ YOA omoloudnmoTe TETOIoU XPrioTh Y10 TO EMOE-
vo ZupBatikd Etoc. Edv, Tnv TeAeutaia npépa tng Aldp-
KELag, évag Xpnotng TeppatikoL XTabuou €xel TiTAo Tou
YOA otnv de€apevr), To omoio ATav To AnoTEAECHA TNG
Slapopdg petadl g MpdPAewng Napakpdtnong YOA
kal TnG MNpayuatikig MNapakpdtnong YDA, 1ot autog
0 Xpnotng Ba kKAnBei va ekteAéoel pia SCA yia 1o mocd
auTo, oupYwva pe TNV IUA, xwpic empBapuvon.».

ApBpo 10.6.1

«O Tithog o€ oxéon pe Tnv Mapakpdatnon YOA Ba me-
pAocel otov AlaxelploTr Tou Tepuatikou Xtabuol oto
Inueio Maparafrg YOA.».

Emeidn, emiong, onmwc opiletal otnv mpotunn ZuuBacn
Xpriong Tepuatikou (Terminal User Agreement, TUA):

«10.1 Retainage

(a) Terminal Operator shall have the right to use any
LNG in storage for the purposes of Retainage.

(b) Terminal Operator shall deduct Terminal User’s pro
rata share of Forecast Retainage from each LNG Cargo
unloaded at the Terminal.

10.2 Allocation of Retainage

(@) The Forecasted Retainage shall be Terminal
Operator’s good faith estimate of the quantity of
Retainage that will be consumed by the Terminal for
Regasified LNG to be made available on an annual
levelised basis.

(b) Terminal User’'s Account shall be debited each
Month during the Contract Year by Terminal User’s pro
rata share of the Forecasted Retainage applicable to such
Month.The pro rata share will be calculated as a portion
of AP Daily Planned Sendout.

(c) Within ten (10) days after the end of each Contract
Year an adjustment, either credit or debit, shall be made
to Terminal User’s Account based on the quantity of
Retainage previously charged to Terminal User’s Account
as compared to Terminal User’s pro rata share of Actual
Retainage.».

Emeidn, katd ta avwTtépw, TPV TNV évapén Kabe Xup-
BatikoU ETouc, o AlOXEIPIOTAG TIPETIEL VA EVNEPWOEL
TOuG XPNOTEG YIa TNV EKTIKNOT TOU QVAPOPIKA PE TO
aéplo mou Ba mapakpatnBei yia 1dlokatavailwon/anw-
\elec (Forecast Retainage) amé ta @optia YOA mou autoi
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Ba pépouv oTov TepUATIKO XTABUOS, TTPOKEIUEVOU VA TO
A&Bouv umoyn katd Tig SNAWOEIS Twv XpovoBupidwv
yla TNV €éA\eUCn TWV QOPTIWV KAl TNV AVTIOTOIXIOT) TOUG
ME To MPO@IA agptomoinong mou emBupoLy otnyv €060
Tou XtaBpov. H mpayuatikn MNapakpdtnon YOA (Actual
Retainage), n omoia e€aptdatat 16iwg amo 1o Fabud xen-
OlUOTTOINONG TOU XTABUOU, KATAVEUETAL OTOUG XPOTEC
avVAAOYIKA TIPOG TIC TTOGOTNTEC TTOU AUTO( AEPLOTIOIOUV
KABe priva tou Etouc. Metd o TéAo¢ Tou EToug AapBdvel
XWpa oUVOAIKH ekkaBdplon.

Emeidn), o AlaXelplOTAG TTPOOKOUIOE TEXVIKY] HENETN
€€e101KELUEVOU CUMPBOUAOU yia TNV EKTIUNON TOU agpi-
OU TTOU EKTIUA OTI TIPETTEL VA TTAPOAKPATEITAL Ao TOUG
XPNOTEC Yla va KAAUTITEL TNV IS10KATaVAAWON Kal TIG
amnwAeleg (Forecast Retainage).

Emeidn, n MeAétn meplypd@el Tn Aeltoupyia Tou otab-
MoV amd TV amoyn TG Xpriong QUOIKoU agpiou yia 181
OKATAVAAWGCN EMYPAUMUATIKA WG EENG:

To YDA anmobnkevetat oto mhoio FSRU mepimou otoug
-160°C. To YDA mou avamdgeukta e§atpiCetal (boil-
off gas, BOG) xpnoipomoleital wg KauoIHo OTIG Unxa-
VEC Tou mAoiou. Av To BOG mou e€atpiCetal Eemepvdel
TIG QVAYKEG TWV UNXavwy, €ite cupunmukvwvetal (BOG
Recondenser) kal emoTtpépel 0TI Se§apeveg gite Kaiyetal
(Gas Combustion unit, GCU). AvtiBeta, moootnta YOA
e€atpiCetal 6tav 1o BOG dev emapkei yia tn Aeitoupyia
TWV PINXAvwv.

H Siadikacia agplomoinong, emeldn sival oelplakn
Kal amoteAeital amd apketd Slakpitd Brpata/empé-
pouc Slepyaoieg, ovopdaletal «Slepyacia tpaivo» (train).
Emiong, mpokelpévou va givatl duvatn n agplomoinon
MIKPOTEPWV 1} HEYAAUTEPWV OYKWV YDA, XWwpig va el
wvetal n amédoon tn¢ Siepyaciag, €va FSRU mepihap-
Bavel moAoU¢ agplomoinTég (trains) mou duvatal va
Soulevouv mapdAAnAa.

Ot agplomointég Tou FSRU éxouv tn Suvatdtnta va
A\elToupyei ite o€ avolxTd €ite 0€ KAEIOTO KUKAO. ZTOV
KAEIOTO KUKAO, N EVEPYELA TTOU ATTALTELTAL YIA TNV AgPL-
omoinon tou YDA mapdyetal amd atuod mou mapdyetal
TTAVW 0TO TTAOIO PHECW TNE KAUONC PUCIKOU AEPIOU. ZTOV
avolxtd KUKAO, OAN n ammattoUPEVN EVEPYELD TIPOEPYKETAL
amd 10 BaAAcCIVO VEPO. ZNUEIWVETAL OTI O€ KAOE XPOVIKN
OTIyur pévo évag amd Toug agplomoinTéC eival Suvatdv
va AelToupyei o€ KAEIOTO KUKAO.

Emeidn, ovppwva pe tn PENETN TTOU TIPOOKOUIOE O
Alaxelplotng, To Retainage Gas TTPOKUTITEL ATIO TPELG
Baotkol¢ Adyouc:

1. DUoIKS a€plo TTOU XPNOIHOTIOLEITAL WG KAUCIUO OTIG
NAEKTPIKEC YEVVITPLEC TOU TTAOIOU

3TN MEAETN YiveTal avdAuon TwV KAUITUAWY KAUGIIoU
TWV TPLWV PUNXAVWY TOU CUYKEKPIEVOU TTAOIOU, KABWC
Kal Kataypagrn Tng @OPTIOHG TOUG, Kal cuvakolouBa
NG amaitnong o€ Kauoluo, oTi¢ S1aPopeC CLVONKEG
Aertoupyiag Tou Xtabuov (Mivakeg 3.2 kat 3.3 tou lMa-
PAPTAATOQ).

2. QuoIko agplo oL amalTeital yla TNV mapaywyn
atpou

MepapBAveTal KaTaypa@r Twv ATAITHOEWY OE AEPLO
KAUoLWo, BAcEl Twv Tpodiaypa@wy Twv pnxavnudtwy, os
TIEPITTTWOELG XAUNAAG, HEONG Kal UYPNAAC agptomoinong,
Aaupavopuévou unmoyn Kat Tou Babuou andédoong Tou
AéBNTa WG ouvapTnNoN Tou PUBUOL TapPAYWYHG ATUOU.

3. AvamAnpwon tou éykou agpiou oTIG Se€aueveg

‘Otav agplornoteitat YOA and Tig de§apevég, o uypdg
oykog tou YDA 1ou anmopakpUVETal TTPETTEL VA Avarin-
pWVeTAL ard (00 OYKO AgPLOTIOINEVOU PUOIKOU aEPIoU
yta tn diatrpnon ¢ mieong otn de€apevn). Autd pmopei
eite vampoépyetal amo boil-off gas ite va agplomoleital
i ToUuToU (0€ €161kO agplomointh). H MeAétn mapou-
olalel Tov 6yko YOA mou amaiteital og cuvdptnon pe
To puUBUG agplomoinong Kal avaloya pe TV Katwtépa
Ogppoydvo AUvapn Tou UOIKoL agpiou oTIC SeEapevEC
(Mivakecg 3.6 kat 3.7).

Emeidn, n Apxn Kpivel OTL n TEXVIKN HENETN TTOU TIPO-
OKOMIOE 0 AlaXEIPIOTAG Yla TNV eKTipnon TG MpoBAewng
Mapakpdtnong YOA gival avaluTIKe KAl EUITEPIOTATW-
Hévn, KaBWC avaAlel To QUOIKO AEPILO TTOU TIPETTEL vV
xpnotpomoinBei yia idtokatavaiwon ) mou Ba amoTeAei
amwAela Tou Z1abpou, otnpt{OUEVN OTA TEXVIKA Xapa-
KTNPIOTIKA KAl TTAPAPETPOUC TWV HUNXavwy, Se€apeviov
KAt AOITTIWV INXAVNLATWY TOU GUYKEKPIEVOU TTAoioU. MNa
Toug mapamdvw Adyoug, anmogacilet:

270 MAQIOL0 TWV APHOSIOTATWY TNG KATA TNV TTap. 3
Tou apBpou 79 tou v. 4001/2011, TNV €éykplon tng Me-
AETNC yia TV ektipnon tng MpdPAeng Mapakpdtnong
YDA, cOp@Wva PE TNV EI01YNON Tou AlaXeIPIOTH, n omoia
TTPOCAPTATAL OTNV TAPOUCA ATTOPACH KAl ArmoTEAEL ava-
TTOOTIAOTO PEPOC AUTNG.
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LNG Retainage Calculations
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INTRODUCTION

The Alexandroupolis FSRU is designed to export up to 795 MMSCFD (million standard cubic feet
per day) of natural gas. Depending on the gas export rate one, two or three parallel regas trains
may be in operation. Each train has a capacity of 265 MMSCFD.

LNG is stored onboard the FSRU at ~-160 °C. Although the LNG cargo tanks are insulated some
LNG will boil off, and this boil-off gas (BOG) is used as fuel gas for power generation onboard the
FSRU. When BOG generation exceeds the fuel gas consumption, excess BOG is either
recondensed in the BOG Recondenser or combusted in the vessel's Gas Combustion unit (GCU).
Conversely, LNG is vaporized when BOG generation is insufficient to meet the fuel gas demand.

When the FSRU operates in open loop all heat required for vaporization of LNG is provided by
seawater, while for closed loop operation such heat is provided by steam produced onboard. Steam
production requires energy which is provided by burning fuel gas. Note that only one regas train
can be operated in closed loop at any point in time.

Retainage is defined as the difference between the amount of LNG loaded onto the FSRU (where
it is stored in cargo tanks) and the amount of gas exported to shore. In other words, retainage is
the amount of LNG consumed onboard the FSRU. LNG is always consumed in its gaseous form
via combustion.

Purpose of this document is to present the calculations of Retainage onboard the Alexandroupolis
FSRU.
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2 ASSUMPTIONS

Project-specific Lean- and Rich LNG compositions have been considered in the design of the
FSRU, when performing process simulations and for preparation of this memo. The two
compositions are the uttermost cases and encompass a variety of actual LNG compositions
expected to be delivered to the FSRU.

LNG compositions and their corresponding BOG compositions are different. Reference is made to
the FSRU & Regas Heat Material Balance (4485-MM-PR-900-002, rev 5), Table 3-1. The
corresponding lower heating values (LHV) are stated below:

Lean LNG: 49,920 kJ/kg
Lean BOG: 47,630 kJ/kg
Rich LNG: 49,020 kJ/kg
Rich BOG: 42,040 kJ/kg

Only the mentioned Lean and Rich LNG compositions are considered. Furthermore, compositions
are assumed to be constant meaning that aging of LNG, i.e. the change in LNG composition due to
boil-off over time, is not considered.

The cargo tank pressure is assumed constant at 0.275 barg.

3 RETAINAGE CALCULATIONS

The following items contribute to LNG retainage and are described in sub-chapters 3.1 to 3.3:
e Fuel gas required for electric power generation.
e Fuel gas required for steam production (only during closed loop operation)
e Replacement of the liquid volume of LNG taken from the cargo tanks.

3.1 Fuel Gas Required for Electric Power Generation

Reference is made to the Seatrium document “Electrical Load Analysis” (C168-KSE-EL-LS- 0010,
rev Z1) where the power consumption is calculated for a variety of cases. In addition, the number
of engines/generators in use is specified.

Three engines by maker Wartsila (type 12V50DF) with a rated generator output of 11 MW are
installed on the vessel. In addition, one smaller engine (Wartsila 6L50DF) with a rated generator
output of 5.5 MW is installed. Running the 5.5 MW engine is not a scenario according to the
Electrical Load Analysis and hence not considered in this memo. Table 3-1 below is taken from the
engine test report using gaseous fuel:
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Table 3-1: Specific fuel gas consumption from engine test’

Generator power |kW 2709 |5551 8 388 9516 11219
Specific fuel gas
consumption kJ/kWh 11952 9196 8 340 8119 7 831

Figure 3-1 shows the same data points as Table 3-1 and the corresponding trendline. The trendline
function is used to calculate the specific fuel consumption for any generator power.

Specific fuel gas consumption 12V50DF (11 MW)
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z
o2, 10000 y = 124018x 0729
s
2 .
a 8000 . —
E
z 0
8 6000
z
o 4000
¥ 2000

0

0 2000 4000 6000 8000 10000 12000

Generator Power [kW]

Figure 3-1: Results from engine test and trendline

All engines have a slightly different specific fuel consumption, but the above is used to represent
whichever of the three 11 MW engines is in use. The specific fuel consumption will further depend
on ambient conditions such as air temperature and humidity. Varying these factors is not done
when calculating LNG retainage.

Table 3-2 below shows the overall electrical load in open loop operation. It is based on the
“Electrical Load Analysis” and the upper part of the table is copied from there. The specific fuel
consumption for the actual generator load is then calculated using the trendline function (ref Figure
3-1). Fuel gas consumption is calculated depending on the lower heating value of the fuel (ref.
chapter 2).

Table 3-3 shows the same, but for operation of one train in closed loop.

" For engine no PAAE 044682 performed on 7 April 2009. Received via e-mail from Jia Xin Lye (Seatrium) on
17 November 2023.
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Table 3-2: Fuel gas consumption for electric power consumption in open loop operation

Electrical Load
Designation
Regas 3 Regas 3 Regas 2 Regas 1
. Regas 2 . Regas 1 .
Open Open trains Open trains Open trains Open train Open train
trains w Loading P w Loading P w Loading
Overall Load [kW] 17888 17813 12922 12923 8031 8032
G tors i . D/G 11MW D/G 11MW D/G 11IMW D/G 11MW D/G 11MW D/G 11MW
enerators In services 2 Sets 2 Sets 2 Sets 2 Sets 15et 15et
Rated Power, Large 22000 22000 22000 22000 11000 11000
Generators [kW]
Total Avail. Power [kW] 22000 22000 22000 22000 11000 11000
Generator Load [%] 81.3% 81.0% 58.7% 58.7% 73.0% 73.0%
Load per Generator [kW] 8944 8907 6461 6461 8031 8032
Spec. Fuel Cons. [kJ/kWh] (8240 8250 9079 9078 8509 8508
Lean LNG
Fuel Gas Cons. [kg/h] 1476 1472 1175 1175 1369 1369
Total fuel gas cons. [kg/h] |2953 2944 2350 2350 1369 1369
Lean BOG
Fuel Gas Cons. [kg/h] 1547 1543 1231 1232 1435 1435
Total fuel gas cons. [kg/h] |3095 3086 2463 2463 1435 1435
Rich LNG
Fuel Gas Cons. [kg/h] 1503 1499 1197 1197 1394 1394
Total fuel gas cons. [kg/h] |3007 2998 2393 2393 1394 1394
Rich BOG
Fuel Gas Cons. [kg/h] 1753 1748 1395 1395 1625 1626
Total fuel gas cons. [kg/h] [3506 3496 2790 2791 1625 1626
Rated Regas Rate
[MMSCFD] 795 795 530 530 265 265
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Table 3-3: Fuel gas consumption for electric power consumption in closed loop operation
Electrical Load
Designation
Regas 2 Regas 2 Open Regas 1 Open Regas 1 Open Regas 1
Open+1 | +1Closed + 1 Closed Regas 1 .
. +1Closed ) . Closed trains
Closed trains w trai trains w Closed trains Loadi
trains Loading rains Loading wtoading
Overall Load [kW] 17089 17014 12123 12124 7232 7233
. . D/G 11MW D/G 11MW D/G 11IMW D/G 11MW D/G 11MW D/G 11IMW
Generators in services 2 Sets 2 Sets 2 Sets 2 Sets 1Set 1 Set
Rated Power, Large
Generators [kW] 22000 22000 22000 22000 11000 11000
Total Avail. Power [kW] 22000 22000 22000 22000 11000 11000
Generator Load [%] 77.7% 77.3% 55.1% 55.1% 65.7% 65.8%
Load per Generator 8544 8507 6061 6062 7232 7233
Spec. Fuel Consumption 8353 8364 9253 9253 8778 8778
Lean LNG
Fuel Gas Cons. [kg/h] 1430 1425 1124 1124 1272 1272
Total fuel gas cons. [kg/h] (2859 2851 2247 2247 1272 1272
Lean BOG
Fuel Gas Cons. [kg/h] 1498 1494 1178 1178 1333 1333
Total fuel gas cons. [kg/h] 2997 2988 2355 2355 1333 1333
Rich LNG
Fuel Gas Cons. [kg/h] 1456 1452 1144 1144 1295 1295
Total fuel gas cons. [kg/h] 2912 2903 2288 2288 1295 1295
Rich BOG
Fuel Gas Cons. [kg/h] 1698 1693 1334 1334 1510 1510
Total fuel gas cons. [kg/h] (3395 3385 2668 2668 1510 1510
Rated Regas Rate
795 795 530 530 265 265
[MMSCFD]

For regas rates below 265 MMSCFD the fuel gas consumption (and number of LNG Booster Pumps
in operation) is assumed to be constant. Note that the difference in fuel gas consumption between
loading and not loading is insignificant and not considered further in this report. The difference
between open and closed loop operation is also small.
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3.2 Fuel Gas Required for Steam Production

This is only relevant during closed loop operation and only one train can be operated in closed loop
at any time.

Boiler efficiency varies depending on the steam production rate; both are stated in Table 3-2 below.

Table 3-4: Regas boiler efficiency

Capacity 100 % 90 % 75 % 50 % 25 % 13.0%
Steam
production |80 000 72049 60 000 40 000 20 000 10431
[kg/h]
Boiler

- 86.5% |87.5%* 88.4% 89.7% 89.4% |88.5%*
efficiency

Table 3-4 above is taken from the boiler datasheet (C168-ALF-ME-DS-0001), except for the
efficiencies marked with “*” which are estimated based on the other data points.

Table 3-5 below is derived from the Steam Balance document (4485-MM-LR-751-001, rev. 5). The
100 MMSCFD case is not included in the Steam Balance document, but the total steam
consumption is interpolated based on the other two cases. Furthermore, the boiler efficiency in
Table 3-5 is updated according to Table 3-4 and the lower heating values are updated according
to the values stated in chapter 2.
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Table 3-5: Steam production and fuel gas consumption

MAX REGAS Interpolated MIN REGAS
CAPACITY case CAPACITY
CONSUMERS ONE TRAIN ONE TRAIN ONE TRAIN
265 MMscfd 100 MMscfd 50 MMscfd
(kg/h) (kg/h) (kg/h)
SATURATED | SATURATED SATURATED
10barg 10 barg 10 barg
184°C 184°C 184°C
REGAS PLANT
Steam/ Glycol Water Heater 68 210 8 257
MISCELANEOUS CONSUMPTION - -
Deaerator
Regas condensate reheat 3070 1405
Make up water heat up (~1% of boiler MCR) 115 115
Steam heating for standby boiler (hot standby) 500 500
Heat loss piping and equipment (~100 kW) 154 154
TOTALSTEAM CONSUMPTION kg/h 72 049 24761 10431
LOAD BOILER NO. 1 % 90.1 31.0 13.0
STEAM ENTHALPY ki/kg 2781 2781 2781
FEED WATER ENTHALPY (105°C) ki/kg 440 440 440
BOILER EFFICIENCY, GAS FIRED 0.875 0.895 0.885
REQUIRED HEAT SUPPLY TO BOILER MJ/h 192762 64 765 27592
BOG/FUEL CONSUMPTION (RICH BOG) kg/h 42040 4585 1541 656
BOG/FUEL CONSUMPTION (LEAN BOG) kg/h 47630 4047 1360 579
FUEL CONSUMPTION (RICH LNG) kg/h 49020 3932 1321 563
FUEL CONSUMPTION (LEAN LNG) kg/h 49920 3861 1297 553
LHV
[ki/kgl

3.3 Replacement of Regasified (Exported) LNG Volume

LNG feed pumps transfer LNG from the cargo tanks to the regassification module. The liquid
volume removed from the cargo tanks has to be replaced by an equal volume of vapor in order to
keep the cargo tank pressure constant. The vapor volume can be supplied from natural BOG or by
vapor supplied from external source (such as an LNG vaporizer). Parts of the said vapor volume
contribute to LNG retainage, as described in this chapter.

Table 3-6 and Table 3-7 below show the volumetric LNG flowrate (in m3/h) required to meet each
gas export rate (in MMSCFD) for the two LNG compositions (Lean / Rich). The entire gas export
rate is assumed to be provided for by liquid LNG and impact from recondensing of BOG is not
considered. As the recondensing rate is < 8 t/h the impact to supplied LNG volume would be small.
The BOG/vapor mass flow rate stated in the tables is required to replace the liquid LNG flow rate.
It is calculated using the following formula:
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BOG mass flow rate = BOG density * vol. LNG flow rate

It is assumed that the required BOG can be provided by natural boil-off; see also chapter 3.4 for
further notes on this subject.

For lean BOG a density of 1.81 kg/m? is used (0.275 barg and -130 °C). At the same conditions the
density for rich BOG is 1.90 kg/m3. The BOG compositions are stated in FSRU & Regas Heat
Material Balance (4485-MM-PR-900-002, rev 5), Table 3-1.

During loading of LNG from a visiting LNG carrier (ship-to-ship transfer) the vapor atmosphere in
the FSRU cargo tanks is partly routed back to the LNG carrier and partly sent to the BOG
Recondenser/consumed onboard. Vapor / BOG sent to the BOG Recondenser is not retained
onboard the FSRU but exported to shore. It would therefore be incorrect to consider all BOG
replacement (for LNG pumped to the regas module) as retainage. Only BOG returned to the
visiting LNG carrier is considered as a contributor to LNG retainage for the FSRU as it is not
exported to shore. Consumption onboard the FSRU (power generation and steam production) is
already considered in other chapters.

The following is the calculation of the part of the BOG / vapor replacing LNG that is returned to the
LNG carrier during ship-to-ship transfer:

The BOG flow rate (leaving the FSRU cargo tanks) which is equal to the nominal loading rate of
8,000 m3/h (entering the FSRU cargo tanks) at 0.275 barg and -130 °C is equal to:

Lean LNG: 8,000 m3h * 1,81 kg/m? = 14,504 kg’h Rich
LNG: 8,000 m3h * 1.90 kg/m3= 15,232 kg/h

The amount of BOG returned to the visiting LNG carrier during LNG transfer is 9,416 kg/h for the
lean case (FSRU & Regas Heat Material Balance, case 38) and 9,420 kg/h for the rich case
(estimated / extrapolated based on other cases in the FSRU & Regas Heat Material Balance).

The corresponding ratio of tank atmosphere returned to the visiting LNGC to total tank atmosphere
is:

Lean LNG: 9,416 kg/h / 14,504 kg/h = 65%

Rich LNG: 9,420 kg/h / 15,232 kg/h = 62%

This means that 65% of the cargo tank atmosphere (Lean case, 62% for the rich case) are returned
to the LNG carrier and contribute to LNG retainage. These percentages are applied to the BOG
mass flow rate to calculate the retained LNG in Table 3-6 and Table 3-7 below:

Table 3-6: Lean BOG replacing exported LNG volume

?lgt/gas \r/aciL. flow xl:ess flow Retained
Lean LNG Lean LNG Lean BOG LNG
MMSCFD m3/h kg/h kg/h

50 95 173 112

100 191 346 224

265 505 916 595

530 1011 1832 1190
795 1516 2749 1784
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3.4

Table 3-7: Rich BOG replacing exported LNG volume

?lt)c\ll;/gas \r;c»)[:; flow x:ess flow Retained
Rich LNG Rich LNG Rich BOG LNG
MMSCFD m3/h kg/h kg/h

50 99 180 111

100 198 359 222

265 525 952 589

530 1051 1905 1178
795 1576 2857 1767

Note on BOR, BOG Surplus and Deficiency

The vessel has a design boil-off rate (BOR) of 0.15 vol%/day, this is a guaranteed maximum rated
when sailing in calm sea in warm climate (air temperature +45 °C, sea water temperature +32 °C)
and with pure methane as cargo.

This is equal to 0.0015 d-* * 151,291 m?3 * 425 kg/m?® = 96.5 t/d (or 4,019 kg/h) BOG

Depending on environmental conditions (including sea motion) and LNG composition the BOR
will likely be lower. The actual BOR will further decrease with decreasing liquid level in the cargo
tanks.

Any BOG which is not required as fuel gas onboard shall normally be compressed, routed to the
BOG Recondenser (part of regas plant) and exported to shore. The available recondensation rate
is however dependent on the LNG throughput / gas export rate. Reference is made to the FSRU
& Regas Heat Material Balance, Figure 6-8. For this figure a conservative BOR of 0.15 %/day is
assumed, but it still gives an indication that the vessel BOR exceeds the sum of fuel gas demand
and recondenser capacity for the 50 MMSCFD case. Starting at a regas rate of 100 MMSCFD the
recondenser capacity is sufficient to export any excess BOG.

LNG has to be vaporized for the 530 and 795 MMSCFD case to meet the fuel gas demand in
open loop. For closed loop operation LNG has to be vaporized for the 265 MMSCFD case as well.
The shortfall of BOG can be compensated by running the forcing vaporizer or the LNG vaporizer
in the cargo machinery room (none of them to be confused with the large high pressure LNG
vaporizers which are part of the regas module). This would marginally increase the fuel gas
consumption. Furthermore the volume of LNG vaporized needs to be replaced by an equal volume
of BOG (similar to what is described in chapter 3.3), but it is assumed that this is compensated by
increasing the LNG flowrate to the forcing vaporizer and is not discussed further in this report.
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3.5 Note on LNG Transfer (From Visiting LNG Carrier)

During loading the situation described in chapter 3.4 changes. Vapor in the FSRU cargo tanks is
displaced by liquid from a visiting LNG carrier, consequently large amounts of vapor must be
“handled”. Reference is made to the FSRU & Regas Heat Material Balance, Figure 6-3, which
indicates that the amount of vapor (BOG) to be handled exceeds the FSRU’s capacity not only for
the 50 MMSCEFD case, but also for the 100 MMSCFD case (assuming an LNG loading rate of 8,000
m3/h). This is true for operating in closed and open loop. Consequently, some BOG must be burnt
in the GCU instead of being exported.

Loading (ship-to-ship transfer) will take:

FSRU cargo tank capacity / transfer rate = transfer time
150,000 m3/ 8,000 m3/h = 18.75 h

Ramp-up and ramp-down are not considered so this is an approximation. Loading time is short
compared to the time between loading operations assuming a constant regas rate (assuming rich
LNG and 100 MMSCFD, ref Table 3-7):

FSRU cargo tank capacity / LNG regas rate = time 150,000
m3 /198 m3/h = 758 h (or 32 days)

Gas burning in the GCU during LNG loading is not considered in this report, because the loading
time is short compared to overall FSRU operation. Another point is that the required recondensation
rate cannot be met by recondenser and GCU combined for a gas send out rate of 50 MMSCFD
(open and closed loop operation) and 100 MMSCFD (open loop operation). For these loading rates
/ gas send out rates the LNG carriers GCU must be utilized, or the loading rate has to be reduced,
ref FSRU & Regas Heat Material Balance.

3.6 Results

In Table 3-8 to Table 3-11 the results are presented. The (rated) gas send-out rate in MMSCFD
(first column) is converted to t/h (second column) using cases from the FSRU & Regas Heat Material
Balance. Fuel gas consumption for power generation is taken from Table 3-2 for open loop- and
Table 3-3 for closed loop operation.

The fuel gas type considered is also stated in Table 3-8 and Table 3-9. The assumption is that
(naturally occurring) BOG generation is sufficient to provide for power generation and replacement
of LNG pumped from the FSRU cargo tanks at send-out rates up to and including 265 MMSCFD
and with one train in operation. At higher send-out rates/more trains in operation it is assumed that
(naturally occurring) BOG generation can only provide for replacing LNG pumped from the FSRU
cargo tanks, fuel gas for power generation then has to be provided from the forcing vaporizer.
Hence, the fuel gas type considered is “LNG” instead of “BOG”. The same fuel gas types are
considered in Table 3-10 and Table 3-11, but not explicitly stated due to space constraints.

Retainage due to vapor return (STS) is taken from Table 3-6 and Table 3-7.

For operation in closed loop, the fuel gas consumption for steam production is taken from Table 3-
5. It is assumed that all fuel gas for the steam boilers is provided by vaporized LNG.

Table 3-8: Open loop operation, lean LNG

Fuel Gas Retainage
Gas Consumption | Fuel gas & GCU LNG .
Gas Send-out due to vapor . . Retainage
Send-out | (Power type consumption |retainage
. return (STS)

Generation)
MMSCFD t/h kg/h - kg/h kg/h kg/h -
50 (1 train) 40 1435 BOG 112 950 2497 6.2%
100 (1 train) 80 1435 BOG 224 0 1659 21%
265 (1 train) 213 1435 BOG 595 0 2030 1.0%
265 (2 trains) (213 2350 LNG 595 0 2945 1.4%
530 (2 trains)  [425 2350 LNG 1190 0 3540 0.8%
530 (3 trains)  [425 2953 LNG 1190 0 4143 1.0%
795 (3 trains) 637 2953 LNG 1784 0 4737 0.7%
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Table 3-9: Open loop operations, rich LNG

Fuel Gas Retainage
Gas Consumption | Fuel gas & GCU LNG .
Gas Send-out due to vapor . . Retainage
Send-out | (Power type consumption [retainage
. return (STS)
Generation)
MMSCFD t/h kg/h - kg/h kg/h kg/h -
50 (1 train) 45 1625 BOG 111 770 2506 5.6%
100 (1 train) 92 1625 BOG 222 0 1847 2.0%
265 (1 train) 244 1625 BOG 589 0 2214 0.9%
265 (2 trains)  |244 2393 LNG 589 0 2982 1.2%
530 (2 trains) 489 2393 LNG 1178 0 3571 0.7 %
530 (3 trains)  |489 3007 LNG 1178 0 4185 0.9%
795 (3 trains) 734 3007 LNG 1767 0 4774 0.7%
Table 3-10: Closed loop operation, lean LNG
Fuel Gas Fuel Gas Retainage due
Gas Consumption | Consumption & GCU |LNG .
Gas Send-out to vapor . Retainage
Send-out | (Power (Steam cons. |retainage
. . return (STS)
Generation) Boilers)
MMSCFD t/h kg/h kg/h kg/h kg/h kg/h -
50 (1 train) 40 1333 553 112 500 2498 6.2%
100 (1 train) 80 1333 1297 224 0 2854 36%
265 (1 train) 213 1333 3861 595 0 5789 2.7%
265 (2 trains) 213 2247 1785 595 0 4627 2.2%
530 (2 trains) (425 2247 3861 1190 0 7298 1.7%
530 (3 trains) [425 2859 2449 1190 0 6498 1.5%
795 (3 trains) 637 2859 3861 1784 0 8504 1.3%
Table 3-11: Closed loop operation, rich LNG
Fuel Gas Fuel Gas Retainage due
Gas Consumption | Consumption g GCU [LNG .
Gas Send-out to vapor . Retainage
Send-out | (Power (Steam cons. |retainage
. . return (STS)
Generation) Boilers)
MMSCFD t/h kg/h kg/h kg/h kg/h kg/h -
50 (1 train) 45 1510 563 111 300 2484 5.5%
100 (1 train) 92 1510 1321 222 0 3053 33%
265 (1 train) 244 1510 3932 589 0 6031 2.5%
265 (2 trains) 244 2288 1818 589 0 4695 19%
530 (2 trains) 489 2288 3932 1178 0 7398 1.5%
530 (3 trains) [489 2912 2494 1178 0 6584 1.3%
795 (3 trains) |734 2912 3932 1767 0 8611 12%

Note on the Fuel Gas Consumption for Steam Production

50, 100 and 265 MMSCFD (1 train) case are taken directly from chapter 3.2. Fuel consumption
for steam production is interpolated for 265 MMSCFD (2 trains) (where 1 train is in closed loop
operation at 50% load) and 530 MMSCFD (3 trains) (where 1 train is in closed loop operation at
67% load).
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Note on the use of the FSRU’s GCU

Reference is made to the FSRU & Regas Heat Material Balance, Figure 6-8, and chapter 3.4 in this
memo. For gas send-out rates of 100 MMSCFD and above the BOG Recondenser is expected to
have sufficient capacity to handle excess BOG. Running the FSRU’s GCU is therefore only specified
for the 50 MMSCFD send-out case.

GCU consumption will depend on the FSRU’s boil-off rate which in turn depends on environmental
conditions and filling levels in the FSRU cargo tanks. Depending on cargo tank filling levels and daily
variations of the gas send-out rate it may be possible to accumulate BOG in the cargo tanks when
gas send-out is low (causing the pressure in cargo tanks to increase). When send-out rates are higher
and the BOG Recondenser capacity increases the cargo tank pressure can be lowered again. To
account for some of these factors the GCU flowrate is adjusted to give a retainage of ~2,500 kg/h on
average over time, instead of using the FSRU'’s design/guarantee BOR of ~4 t/h which includes some
margins.

Note on the Number of Regas Trains in Operation

A gas send-out rate of 265 MMSCFD can be provided by running one regas train at rated capacity,
but this would leave no room for further increase in send-out. The operators onboard will have to
decide on the number of regas trains in operation. 265 MMSCFD (for example) can also be provided
by operation of two regas trains at part load. This affects the fuel gas consumption for power
generation which is dependent on the number of trains in operation rather than on the load per regas
train. Fuel gas consumption for steam production would also be affected as it depends on the load
of the regas train in closed loop operation. To illustrate this, two cases (265 (2 trains) and 530 (3
trains)) have been added to Table 3-8 to Table 3-11.
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