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EU Waiting to See if any Damage to Ukraine Natural Gas
| nfrastructure fr omMestdddyt i pl e R

Welcome to new Energy Tidbits memo readers. We are continuing to add new readers to our Energy Tidbits

memo, energy blogs and tweets. The focus and concept for the memo was set in 1999 with input from PMs, who were

looking for research (both positive and negative items) that helped them shape their investment thesis to the energy

space, and not just focusing on daily trading. My priority was and still is to not just report on events, but also try to

interpret and point out implications therefrom. The best example is the review of investor days, conferences and

earnings calls focusing on sector developments that are relevant to the sector. My target is to write on 50 weekends

per year and to post by noon MT on Sunday. The Sunday noon timing was because PMs s ai d they di dnot
research to read on Sundays and Sundays are a day when they start to think about the investing week ahead.

This weekds memo highlights

1. Uk r ai n todas coMimmed multiple Russian hits yesterday on its natural gas infrastructure, no details on any
damage but says not affecting provision of services. [LINK]

2. Helmerich & Payne is the leading Permian rig operator but can only hope for added Permianrigsasfwe don 6t
really have any additional information than you or anybody else does.0[LINK]

3. IEA says its Global EVs Outlook 2024 is not a prediction (forecast), but its scenario calls for more EVs sold and
more oil displaced by EVs than in GEVO 2023. [LINK

4. Oil supply risk: Baker Hughes says 70% of the world's production comes from mature assets i.e. a well that's
produced 50% of its reserves or has been in production for over 25 years. [LINK]

5. Vortexa estimates crude oil floating storage down 32.67 in last 2 wks to 60.64 mmb Apr 26. Incl Asia -23.16 mmb.

LINK

6. Please follow us on Twitter at [LINK] for breaking news that ultimately ends up in the weekly Energy Tidbits memo
that doesndét get posted until Sunday noon MT.

7. For new readers to our Energy Tidbits and our blogs, you will need to sign up at our blog sign up to receive future
Energy Tidbits memos. The sign up is available at [LINK].
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Natural Gas: Warning for risk US natural gas storage gets filled early US natural gas

US natural gas storage season has just started but we warn it is pointing to full storage being storage to be filled
hit early unless there are some big changes to the storage outlook. The latest EIA Form 914
is for January data and it shows Jan 2024 only +1.4 bcf/d YoY but the caveat is that Jan 2024
oil and natural gas production was hit by extreme weather events. Europe gas storage is
looking to be full early so may have some push back on US LNG cargoes in the fall. And
Jul/Aug/Sept was the 3" hottest summer in the last 129 years. There may very well be items
such as hurricane interruptions, a big spike up in natural gas for data centers, etc. that will
change this patch but when we see natural gas storage this much higher YoY, we think it is
at least time to get people focused on the risk for an early fill to US natural gas storage. And
if this path continues over the next couple months, we should see analysts reflecting in their
natural gas price forecasts, more producers shutting-in supply and low Q3 prices. As noted
below, US natural gas storage is now +439 bcf YoY.

early?

Natural Gas: +92 bcf build in US gas storage; now +439 bcf YoY +92 bef build in US

For the week of April 19, the EIA reported a +92 bcf build. Total storage is now 2.425 tcf, gas storage
representing a surplus of +439 bcf YoY compared to a surplus of +424 bcf last week. For this

week, and the past few, total storage is above the top end of the 5-yr range. Total storage is

+655 bcf abovethe5-y ear average, sl ight 122bclisorplus.Belawlisan | ast weekds
the EI Abs storage table from i[LIBKLIWeekl|ly Natur al Gas Stor

Figure 1: US Natural Gas Storage

Histerical Comparisens

Stocks Year ago 5.year average
billion cubic feet (Bef) (04/1923) (2019-23)

Region 04/19/24 04/12/24 netchange implied flow Bcef % change Bef % change
East 408 kTE) 29 29 382 6.8 319 279
Midwest 551 528 23 23 483 19.0 391 409
Mountain 173 167 6 6 88 96.6 93 86.0
Pacific 235 230 5 5 88 167.0 164 433
South Central 1,057 1,028 28 28 965 95 803 316
Salt 309 300 9 9 272 136 249 241
Nonsalt 749 729 20 20 692 82 553 354
Total 2,425 2,333 92 92 1,986 221 1,770 3no

Totals may not equal sum of components because of independent rounding.

Source: EIA
Figure 2: US Natural Gas Storage
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Natur al G a s natumdlegasi produEtson still stuck <5 bcf/d, flat MoM, down YoY
On Friday, Pemex posted its natural gas production data for March. [LINK] Pemex does not
provide any commentary on the data but reported March 2024 natural gas production of
4.768 bcf/d, which was -5.3% YoY and basically flat MoM. The big picture story for Mexico
natural gas is, at least for now, still unchanged i for the past six years, Mexico natural gas
production has been stuck right around 5 bcf/d, and that means any increased domestic
natural gas consumption has been met by US natural gas imports. Below is our ongoing table
of Pemex reported monthly natural gas production.

Mexico natural gas
still below 5 bcf/d

Figure 3: Mexico Natural Gas Production

Natural Gas Production bcf/d 2017 2018 2019 2020 2021 2022 22/21 2023 2024 24/23
Jan 5.326 4.910 4.648 5.005 4.848 4.713 -2.8% 4.955 4.780 -3.5%
Feb 5.299 4.853 4.869 4.942 4.854 4.646 -4.3% 4.979 4777 -4.1%
Mar 5.383 4.646 4.857 4.946 4.839 4.766 -1.5% 5.035 4.768 -5.3%
Apr 5.334 4.869 4.816 4.827 4.671 4.740 1.5% 5.095
May 5.299 4.827 4.841 4.460 4.730 4.702 -0.6% 5.034
June 5.253 4.840 4.843 4.754 4.727 4.744 0.4% 5.035
July 5.216 4.856 4.892 4.902 4.725 4.815 1.9% 4.936
Aug 5.035 4.898 4.939 4.920 4.656 4.796 3.0% 4.947
Sept 4.302 4.913 5.017 4.926 4.746 4.798 1.1% 4.969
Oct 4.759 4.895 4.971 4.928 4.718 4.795 1.6% 4.950
Nov 4.803 4.776 5.015 4.769 4.751 4.845 2.0% 4.888
Dec 4.811 4.881 5.024 4.846 4.697 4.845 3.2% 4.786

Source: Pemex, SAF

Natural Gas: Baker Hughes Energy Transition complexities = This is the age of gaso
For the past several years, we have highlighted our view that the energy transition will be
take way longer, cost way more and be a very bumpy/rocky road and there were two key
winners: oil would be needed for way longer and natural gas demand would be huge to
provide 24/7 reliable affordable and available power generation especially with a ramp up in
solar and wind. Natural as is a big winner in the energy transition. Yesterday, we tweeted
LINK] fEnergy Transition not working as planned = Increasing need for #NatGas. This is
the age of natural gas! says $BKR CEO Simonelli. The world needs reliable, affordable, 24/7
available #NatGas power especially with emerging data center/Al growth. See  Apr 24
tweet. #OOTT. Baker Hughes CEO Simonelli hammered home this theme in the Q1 call. He
highlighted how the growing acknowledgement that the energy transition was complex was
leading to the age of natural gas. Baker Hughes held its Q1 call on Wednesday and one of
the key macro themes highlgithted by mgmt in their prepared remarks was the future of
natural gas. On Wednesday, we tweeted [LINK] i fis is the age of gas" $BKR CEO.
"mounting consensus that there is no possible route to decarbonize the energy system
without driving greater efficiency and significantly increasing gases weighting within the
overall energy mix" Energy providers need #NatGas! #00TT. @aker Hughes CEO Simonelli
s a il wantéd to take a moment to reflect on some of the emerging themes within the energy
sector. It has been a busy quarter with several industry events including our own Annual
Meeting in Florence, where we hosted over 2,000 customers, partners and industry leaders in
January. Firstly, it is becoming clearer just how complex the undertaking is to transition the
world's energy ecosystem. This complexity is driving a slower than expected expansion of
renewable energy capacity and leading to record levels of coal demand. Consequently, we
are seeing more pragmatism towards a pathway for decarbonization. With growing urgency

The Age of
Natural Gas
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to affect this trend, there is mounting consensus that there is no possible route to
decarbonize the energy system without driving greater efficiency and significantly increasing
gases weighting within the overall energy mix. Energy providers face the multifaceted
challenge of providing secure, sustainable and affordable energy against the backdrop of
increasing energy demand. Gas is abundant, lower emission, low-cost and the speed to
scale is unrivaled. This is the age of gas. 0

Figure 4: Energy Transition complexities = this is the age of Natural gas
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Source: Baker Hughes

Baker Hugdgiobal gil&dnipanies are increasing natural gas focus

One of the themes that we are seeing in the major oilfield and drilling service

companies is their highlighting the increasing natural gas focus, especially in Saudi

Arabia. In the Q1 call, Baker Hughes CEO Simonelli highlighted this trend with an

emphasis that fAall o of their customers are increasin:
Si mo n e | Whethes iabie the stiper majors, the NOCs or the independent

companies, all of our customers are messaging that they plan to increase their

exposure to gas in the coming years. Baker Hughes is extremely well-positioned to

facilitate this through our upstream capabilities. 0

Natural Gas: TotalEnergies and Oman LNG sign LT LNG agreement for 0.11bcf/d Another long-term
The big rush in long-term LNG deals was from July 1, 2021 through June 30, 2022 that LNG deal
locked up almost all the available LNG supply that was available prior to 2026. There was a

slow down but there was a pickup again over the last year and a half or so as buyers moved

to lock up very long term LNG supply for the late 2020s and some continuing even out past

2050. Plus, there was a push from global LNG suppliers to lock up other long-term LNG

supply to add to their supply portfolio to be able to use to supply to their customers. This

week, there was one new long-term LNG deal. (i) On Monday, TotalEnergies announced they

signed a 10-year LNG Sales and Purchase (SPA) agreement with Oman LNG [LINK],

whereby TotalEnergies will purchase 0.11 bcf/d from Oman LNG beginning in 2025 to supply

gas to its global network. This SPA is part of a larger LNG project, Marsa LNG, which is

supposed to be the first LNG bunkering hub in the middle east, ran completely on electricity

supplied by solar power. The CEO of TotalEnergies, Patrick Pouyanne, said firhis very

innovative project illustrates our pioneer spirit and showcases the relevance of our integrated
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multi-energy strategy, with the ambition of being a responsible player in the energy transition.

By paving the way for the next generation of very low emission LNG plants, Marsa LNG is

contributing to making gas a long-term transition energyo . Our suppl ement al document s
package contains the TotalEnergies press release.

There have been 21.93 bcf/d of long-term LNG supply deals since July 1, 2021
The big wave in buyers locking up long term supply started in July 2021. We first
highlighted this abrupt shift to long term LNG supply deals in our July 14, 2021 8-pg
fAsian LNG Buyers Abruptly Change and Lock in Long Term Supply 7 Validates
Supply Gap, Provides SuppoWeinckdedatdleofthaf i el d LNG FI Ds
deals done in that short two week period. We continue to update that table, which
now shows 21.93 bcf/d of long-term LNG deals since July 1, 2021. 63% of the deals
have been by Asian LNG buyers, but we are now seeing rest of world locking up long
term supply deals post Russia/Ukraine. Note in our non-Asian LNG deals will major
LNG players (ie. Chevron, Shell, etc) buying for their LNG portfolio supply. China has
been particularly active in this space, accounting for 53% of all Asian LNG buyers in
long term contracts since July 1, 2021. Below is our updated table of Asian and
Europe LNG buyers new long-term supply deals since July 1, 2021.
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2021 1
; Countr
[Buyer /Seller [ (bef/d) [ vears | ___| L ____________[Buyer/Seller | (bof/d) |
Asian LNG Deals Non-Asian LNG Deals
Jul 7, 2021 CNoOC Petronas China / Canada 0.30 10.0 2022 2032 Jul 28, 2021  PGNIiG Venture Global LNG Poland / US 0.26 20.0 2023 2043
Jul 9, 2021 CcPC QatarEnergy Taiwan / Qatar 0.16 15.0 2022 2037 Nov12, 2021  Engie Cheniere France / US 0.11 20.0 2021 2041
Jul 9, 2021 Guangzhou Gas BP China / US 0.13 12.0 2022 2034 Mar 7, 2022 Shell Venture Global LNG us/us 0.26 20.0 2024 2044
Jul 12, 2021 Korea Gas QatarEnergy Korea / Qatar 0.25 20.0 2025 2045 Mar 16, 2022 NFE Venture Global LNG us/us 0.13 20.0 2023 2043
Sep 29, 2021 CNOOC QatarEnergy China / Qatar 0.50 15.0 2022 2037 Mar 16, 2022 NFE Venture Global LNG us/us 0.13 20.0 2023 2043
Oct 7, 2021 Shenzhen BP China / US 0.04 10.0 2023 2032 May 2, 2022 Engie NextDecade France / US 0.23 15.0 2026 2041
Oct 11, 2021 ENN Cheniere China / US 0.12 130 2022 2035 | [May 17,2022 PGNIiG Sempra Infrastructure  Poland / US 040 200 na na
Nov4, 2021  Unipec Venture Global LNG ~ China / US 046 200 2023 2043 | |May 25,2022 RWE Supply & Trading Sempra Infrastructure  Germany / US 030 150 na. na
Nov4, 2021  Sinopec Venture Global LNG ~ China / US 0.53 20.0 2023 2043 Jun 9, 2022 Equinor Cheniere Norway / US 0.23 15.0 2026 2041
Nov5, 2021 Sinochem Cheniere China / US 0.12 175 2022 2040 Jun 21, 2022 EnBW Venture Global LNG Germany / US 0.20 20.0 2026 2046
Nov 22, 2021 Foran Cheniere China / US 004 200 2023 2043 | |Jun22,2022 INEOS Energy Sempra Infrastructure UK / US 0.21 200 2027 2047
Dec 6, 2021  Guangdong Energy QatarEnergy China / Qatar 0.13 10.0 2024 2034 Jun 22, 2022 Chewon Venture Global LNG us/us 0.26 20.0 na. na.
Dec 8, 2021  S&T International QatarEnergy China / Qatar 0.13 15.0 2022 2037 Jun 22, 2022 Chewon Cheniere us/us 0.26 15.0 2027 2042
Dec 10, 2021 Suntien Green Energy QatarEnergy China / Qatar 0.13 15.0 2022 2037 Jul 12,2022 Shell Mexico Pacific Ltd US / Mexico 0.34 20.0 2026 2046
Dec 15, 2021 SPIC Guangdong BP China / US 0.03 100 2023 2033 | |Jul 13,2022  Vitol Delfin Midstream us/us 0.07 15.0 na. na
Dec 20, 2021 CNOOC Gas & Power Venture Global LNG China / US 0.26 20.0 2023 2043 Aug 9, 2022 Centrica Delfin Midstream UK/ US 0.13 15.0 2026 2041
Dec 29, 2021 Foran BP China/ US 0.01 10.0 2023 2032 Aug 24, 2022 Shell Energy Transfer us/us 0.28 20.0 2026 2046
Jan 11, 2022 ENN Novatek China / Russia 0.08 11.0 2024 2035 Oct 6, 2022 EnBW Venture Global LNG Germany / US 0.26 20.0 2022 2042
Jan 11, 2022 Zhejiang Energy Novatek China / Russia 0.13 150 2024 2039 | |Dec6,2022 ENGIE Sempra Infrastructure  France / US 0.12 15.0 na na
Feb 4, 2022 CNPC Gazprom China / Russia 0.98 30.0 2023 2053 Dec 20, 2022 Galp NextDecade Portugal / US 0.13 20.0 na. na.
Mar 24, 2022 Guangdong Energy NextDecade China / US 0.20 20.0 2026 2046 Dec 20, 2022 Shell Oman LNG UK/Oman 0.11 10.0 2025 2035
Mar 29, 2022 ENN Energy Transfer China / US 036 200 2026 2046 | |Jan25 2023 PKN ORLEN Sempra Infrastructure  EU//US 0.13 200 2027 2047
Apr 1, 2022 Guangzhou Gas Mexico Pacific Ltd China / Mexico 0.26 20.0 n.a. n.a. Jan 30, 2023 BOTAS Oman Turkey / Oman 0.13 10.0 2025 2035
Apr 6, 2022  ENN NextDecade China/ US 0.26 20.0 2026 2026 Mar 27, 2023~ Shell Mexico Pacific Ltd UK / Mexico 0.15 20.0 2026 2046
Apr 22, 2022 Kogas BP Korea / US 0.20 18.0 2025 2043 Apr 24, 2023  Hartree Partners LP Delfin Midstream us/us 0.08 20.0 na. na.
May 2, 2022 Gunwr Singapore Pte Energy Transfer LNG ~ Singapore / US 026 200 2026 2046 | |Jun21,2023 Equinor Cheniere Norway / US 0.23 150 2027 2042
May 3, 2022 SK Gas Trading LLC  Energy Transfer LNG Korea / US 0.05 18.0 2026 2042 Jun 22, 2023 SEFE Venture Global LNG EU/IUS 0.30 20.0 2026 2046
May 10, 2022 Exxon Asia Pacific Venture Global LNG  Singapore / US 0.26 na n.a n.a. Jul 14, 2023  ONEE (Morocco) Shell Africa/US 0.05 120 2024 2036
May 11, 2022 Petronas LNG Venture Global LNG  Malaysia / US 0.13 20.0 n.a n.a Jul 18, 2023 1OCL Adnoc India/UAE 0.16 14.0 2026 2040
May 24, 2022 Hanwha Energy TotalEnergies Korea / France 0.08 150 2024 2039 | |Jul 28,2023 OMV BP Austira/UK 0.13 100 2026 2036
May 25, 2022 POSCO International ~ Cheniere Korea / US 0.05 20.0 2026 2036 Aug 4, 2023 ConocoPhillips Mexico Pacific Ltd US/Mexico 0.29 20.0 2025 2045
June 5, 2022  China Gas Holdings  Energy Transfer China/ US 0.09 25.0 2026 2051 Aug 22, 2023 BASF Cheniere Germany / US 0.10 17.0 2026 2043
Jul 5, 2022 China Gas Holdings ~ NextDecade China / US 0.13 20.0 2027 2047 Aug 30, 2023 Shell Oman LNG US / Oman 0.11 10.0 2025 2035
Jul 20, 2022 PetroChina Cheniere China / US 024 240 2026 2050 | [Oct11,2023 TotalEnergies QatarEnergy France / Qatar 046  27.0 2026 2053
Jul 26, 2022 PTT Global Cheniere Thailand / US 0.13 20.0 2026 2046 Oct 18, 2023~ Shell QatarEnergy Netherlands / Qate  0.46 27.0 2026 2053
Jul 27,2022 Exxon Asia Pacific NextDecade Singapore / US 0.13 20.0 2026 2046 Oct 23, 2023  ENI QatarEnergy Italy / Qatar 0.13 27.0 2026 2053
Sep 2, 2022  Woodside Singapore  Commonwealth Singapore / US 0.33 20.0 2026 2046 Oct 31, 2023 Vitol Chesapeake Energy Sweden / US 0.13 15.0 2028 2043
Nov 21, 2022  Sinopec QatarEnergy China / Qatar 0.53 27.0 2026 2053 Nov 29, 2023 OMV Cheniere Netherlands / US 0.11 15.0 2029 2044
Dec 26, 2022 INPEX Venture Global LNG Japan / US 0.13 20.0 n.a. n.a. Dec 5, 2023  Woodside Energy Mexico Pacific Ltd Australia / Mexico  0.17 20.0 2024 2044
Dec 27,2022 JERA Oman LNG Japan / Oman 0.11 10.0 2025 2035 Mar 18, 2024 SEFE ADNOC Germany / UAE 0.13 20.0 2024 2044
Jan 19, 2023  ITOCHU NextDecade Japan / US 0.13 15.0 n.a. n.a. Apr 17, 2024  Shell Oman LNG US / Oman 0.21 10.0 2025 2035
Feb 7,2023  Exxon Asia Pacific Mexico Pacific Ltd Singapore / Mexico 0.26 20.0 n.a n.a. Apr 22, 2024 Oman LNG France / Oman 0.11 10.0 2025 2035
Feb 23, 2023 China Gas Holdings ~ Venture Global LNG ~ China / US 0.26 20.0 n.a. n.a. [ Total Non-Asian LNG Buyers New Long Term Contracts Since Jul/21 8.18
Mar 6, 2023  Gunwor Singapore Pte  Chesapeake Energy ~ Singapore / US 0.26 150 2027 2042
Apr 28,2023 JERA Venture Global LNG  Japan / US 013 200 na na.
May 16, 2023 KOSPO Cheniere Korea / US 0.05 19.0 2027 2046
Jun 1, 2023 Oil Q 1 Qatar 0.24 15.0 2026 2031 Total New Long Term LNG Contracts since Jul/21 21.93
Jun 21, 2023  Petro Bangle Oman Bangledesh / Oman 0.20 10.0 2026 2036 *Excludes Asian short term/spot deals
Jun 21, 2023 CNPC QatarEnergy China / Qatar 053 270 2027 2054 | |*on Dec 20, 2021 CNOOC agreed to buy an additional 0.13 bef/d from Venture Global for an undisclosed shorter period
Jun 26, 2023  ENN LNG Cheniere Singapore / US 0.24 20.0 2026 2046 Source: Bloomberg, Company Reports
Jul 5, 2023 Zhejiang Energy Mexico Pacific Ltd China / Mexico 0.13 20.0 2027 2047 Prepared by SAF Group _http: afgroup.ca/news-insights/
Aug 8, 2023 LNG Japan Woodside Japan / Australia 0.12 10.0 2026 2036
Sep 7, 2023 Petrochina ADNOC China / UAE na na na n.a.
Nov2, 2023  Foran Cheniere China/ US 0.12 20.0 n.a. n.a.
Nov4,2023  Sinopec QatarEnergy China/Qatar 0.39 270 2026 2053
Nov 27, 2023 Gunvor Singapore Pte  Delfin Midstream Singapore / US 0.10 15.0 na na
Dec 20, 2023 ENN ADNOC Singapore / UAE 0.13 15.0 2028 2043
Jan 5, 2024  GAIL Vitol India / Singapore 0.13 10.0 2026 2036
Jan 8, 2024 Shell Ksi Lisims LNG Singapore / Canada 0.26 20.0 2027 2047
Jan 16, 2024 ExxonMobil Mexico Pacific Ltd ~ Singapore / Mexico ~ 0.16 200 2024 2044
Jan 29, 2024 Q / Qatar 0.13 15.0 2026 2041
Jan 30, 2024 ADNOC GAIL India UAE / India 0.07 10.0 2024 2034
Feb 6, 2024  Petronet LNG QatarEnergy India / Qatar 0.99 20.0 2028 2048
Feb 19,2024  Deepak Fertilisers Equinor India / Norway 0.09 150 2026 2041
Feb 28, 2024 Kogas Woodside Korea / Australia 0.07 10.5 2026 2037
Feb 29, 2024 _Sembcorp Singapore / France 0.11 16.0 2027 2043
[ Total Asian LNG Buyers New Long Term Contracts Since Jul/21 13.75
Source: SAF

Natural Gas: Baker Hughes sees less LNG FIDs in 2024-2026 but same capacity in 2030
Baker Hughes is the dominant services company for LNG supply projects and we expect is
either involved with or aware of every LNG export project. We compared their Q1 call
comments on their LNG outlook to their comments on the Q4 call and they lowered their
estimates for LNG FIDs in 2024-2026 but did not change their forecast for LNG capacity in
2030. On Wednesday, we tweeted [LINK] flLess #LNG FIDs 24-26 in today's Baker Hughes
Q1 call. Q1: 120 MTPA FIDs 24-26. Q4: ~160 MTPA FIDs 24-26. No change to ~800 MTPA
installed capacity by 2030. #NatGas #OOTT. ©Bhe Q1 expects 120 MTPA of new LNG FIDs
in2024-2026 and they donét say a potenti al hi gher 1 evel
MTPA online i n &nicipateboatdidd MTPAefrID8 between 2024 & 20260

So its 120 MTPA and not an indication that could be more. Q4 s d&gr 2024ispecifically,

we expect LNG FIDs of around 65 MTPA. However, it is important to note this includes a

Baker Hughes
LNG outlook
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couple of major LNG orders that were booked during 2023. As we look out to 2025 and 2026,

we could see between 30 to 60 MTPA of FIDs annually, bringing total potential LNG FIDs to

125 MTPA and 185 MTPA through 2026a There was no change to expectation for installed

LNG capacity of 800 MTPA by 2030. TheQlalsoi ncl udes a Lookindgoutttoo 2040 i
2040, we expect LNG demand growth to continue, requiring further capacity additions

beyond 800 MTPA. 0o

Figure 6: On track for 800 MTPA of LNG capacity by 2030

On track for 800 MTPA of LNG capacity by 2030

FID outlook remains healthy despite moratorium and oversupply concerns

LNG CAPACITY OUTLOOK!
% Near-term project FID sequencing disrupted

~100 MTPA of FIDs and 205 MTPA of by the U.S. moratorium

projects under construction would

represent ~70% increase in BKR

installed capacity by 2030 o =850 Expect most impacted U.S. projects to proceec
> in2025 ] 2026

~490 ~20 ~510 > Seeing appetite to accelerate international
projects in the Middle East, Africa & LATAM

MTPA

P Early signs of demand response to softening
prices in key Asian growth markets

> Anticipate about 100 MTPA of FIDs between
FID ‘24E - '28€ 2030€ 2024 & 2026
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Source: Baker Hughes

Natural Gas: JMA forecasts above average temperatures for May/Jun/Jul in Japan

On Thursday, the Japan Meteorological Agency posted its seasonal temperature outlook for JMA temperature
May/Jun/Jul for Japan. We tweeted [LINK] WJMA forecasts hot start (May/Jun/Jul) to summer forecast for
for Japan. Won't necessarily move up #NatGas #LNG price but a cool start to summer would May/Jun/Jul

keep JKM prices low. May/Jun/Jul 2023 was also above average temps. #0O0TT. ®here is

no JMA commentary on the forecast but it is calling for well above average temperatures to

start the summer. It looks to be in line or slightly hotter than May/Jun/Jul 2023 that was

above average temps. A warm start to summer may not move natural gas/LNG prices up too

much but ités better than seeing adstedMAl start to summer
temperature forecast for May/Jun/Jul.

Figure 7: JIMA Average Temperature Outlook for May/Jun/Jul

]
a
a

: ot

i ()l an’
Source: Japan Meteorological Agency

The Disclaimer: Energy Tidbits is intended to provide general information only and is written for an institutional or sophisticated investor audience. It is not a recommendation of, or
solicitation for the purchase of securities, an offer of securities, or intended as investment research or advice. The information presented, while obtained from sources we believe reliable as
of the publishing date, is not guaranteed against errors or omissions and no representation or warranty, express or implied, is made as to their accuracy, completeness or correctness. This
publication is proprietary and intended for the sole use of direct recipients from Dan Tsubouchi and SAF Group. Energy Tidbits are not to be copied, transmitted, or forwarded without the
prior written permission Dan Tsubouchi and SAF Group. Please advise if you have received Energy Tidbits from a source other than Dan Tsubouchi and SAF Group.

11


https://twitter.com/Energy_Tidbits/status/1783555240538571048

Energy Tidbits SAF cov

Natural Gas: Japan LNG stocks up big WoW, still down YoY Japan LNG stocks
Japand6s LNG stocks are bel ow-ypada&age.®&vel s and Lns el ow
Wednesdays, Japands METI r el e @BNK|SLNG stacks anedprik | vy NCQ= st ocks
21 were 98.5 bcf, up +27% WoW from Apr 14 of 76.8 bcf, but are down -16% YoY from 117.2

bcf a year earlier. Stocks are now slightly above the 5-year average for the end of April of

97.0 bcf. The build was helped by Japan shutting in some natural gas generation two weeks

ago to conserve natural gas use and drain on LNG stocks, combined with pleasant

temperatures. Prior to that, part of the reason for the drain on LNG stocks was that there

were some unplanned coal plant outages in Feb/Mar. METI did not comment on the WoW

decrease. Below is the Japanese LNG stocks graph from the METI weekly report.

Frgure 8: Japan LNG Stocks
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J a p a 4ERA suspended production at 4 natural gas plants to save LNG
The | ow LNG@G dMaeabhs o shutting in some natural g

as pow
conser vet ddiiéesr.e i s whatouMWer wBdbf e2024 Energy Tidbits

me mofifrhe | ow LNG stocks noted above have |l ed to an i m
Jap&d8hERA is temporarily halting natural gas power gel
pl ants dtroawianvge on its dwin®hi Fgi B, sReakers reported
lapan's biggest power geursepreantdeerd JpE POAl uscatiido ni tathasour
itsfgaed power stations and curtailed output at anot
sufficient ON6G moventomgs as a recent drop in temper
Tokyo area boosted power demand while stormy weather
of LNG cargoes, causing a drsppkespbkN&ostock | evel s,

said. Operations were temporarily suspended at power

Kawasaki and Chiba, all neafOhhdkyWwd maand curtailed at

Natural Gas: Russia had multiple hits on Ukraine gas infrastructure yesterday Russia hits

The biggest challenge in following events in rérﬁe'gse is
from unknown accounts WhkecymmenrntdapbdbsevRBROEsi a ? E t
natural gas AsnfaoafasaurucitameMd oaewlsdcuot of f ndwr e'@éaﬁlrru?lir%d
reports of amdchobw wmwmheryegas infrastructure areas were hi
Ukraine. However, there were confirmedEawlliteml e hits and
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this mornind,LIWVRClY WMaeétedgaz confirms multiple Russia "hit
#Nat Gas infrastructure at undiscl|l tlowévieocati ons with wund
Naftogaz says no one injured and "attack will not affect
consumers and the GOoupemptoyeemenmasnld. involved services a
with the after h®Oh Dafr ttlweehi timcl1 uded Naftogazbds Saturday
post t Hlahti ssamodr ni ng, the enemy once again attacked the g:

of the Naftogaz Group.

provision of services t

involved services are d
t
r

Fortunately, no one was injured.

e UBrau méd anc cotncmenes. a@Qur empl oye
eal i Ag witdut heamf MErmawd odt tbhfef
o find out any specifics. There s
e Europe TTF gas prices open up t

we have not been abl e
information today befo

Ukraine storage is currently 12.28% of total Europe gas storage volume

The reason why natural gas markets reacted to the Russian bombing of the Ukraine

natural gas storage was that Ukraineds natural gas s
Europe natural gas storage. We broke out the Ukraine storage data from the below

Europe data we monitor weekly from the GIE AGSI website [LINK], and we found

that on April 26" natural gas in Ukraine storage was at 12.28% of total capacity, up

from 12.13% on April 18" and started the winter on Nov 1, 2023 at 39.38%. Right

now, Ukraine makes up ~5% of Europeds natur al gas in
of the winter, it was ~10% of Europeds natur al gas |
portion at risk of beingdestroy ed i f t he Russians target their facili:

know how deep down are the Ukraine storage caverns so are unable to assess the

potential for underground natural gas in storage to be blown up. But, as seen this

week, Russia bombs can damage or destroy above ground infrastructure for the

natural gas storage operations. Below is a map of U
facilities.

Fig 9: Ukraine Gas Storage Facilities as of July 2023
2
®

15

"

Source: Bruegel
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Natural Gas: Europe storage draws WoW to 61.60%, YoY surplus narrows

This week, Europe storage decreased by 43bps WoW to 61.60% on Apr 25 vs 62.03% on Europe gas

April 18. Storage is now +310 bps highert han | ast y B850% o Apr 88y2043s o f storage

and up hugely vs the 5-year average of 43.64%. Even though the YoY surplus is modest, up

untiltherecentRussi a bombing of Ukraine natural gas storage fac
natural gas and LNG supply over the summer months. The big wildcard for Europe natural

gas markets over the coming months will be if Russia can damage or put out of operation any

Ukraine natural gas storage. Below is our graph of Europe Gas Storage Level.

Figure 10: European Gas Storage Level
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Oil: US oil rigs down -5 WoW to 506 rigs, US gas rigs down -1 WoW to 105 rigs US oil rigs up
On Friday, Baker Hughes released its weekly North American drilling rig data. (i) Note, after
) : WoWw
we sent them an email, Baker Hughes confirmed uwey would

which previously allowed us to break out the basin changes by rig type. (ii) Total US oil rigs
were down -6 rigs WoW to 506 oil rigs as of April 26. US oil rigs went below 520 rigs on Aug
25 and has been around 490-510 rigs for the past several months. (iii) Note we are able to
see the basin changes but not by type of rig. The major changes DJ Niobrara -1 rig WoW to
10 total rigs, Granite Wash -1 rig WoW to 5 total rigs, Marcellus -1 rig WoW to 29 total rigs,
and Permian -1 rig WoW to 317 total rigs. We noted that Louisiana lost 4 rigs this week,
which we think 3 were from the Gulf of Mexico since Offshore rigs were -3 rigs WoW to 17
total. (iv) US gas rigs were down -1 rig this week to 105 gas rigs.
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Figure 11: Baker Hughes Total US Oil Rigs
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Qil: Total Cdn rigs down -9 WoW after a modest up week

As happens every year in Canada, the rig count drops dramatically from early March thru
normally the end of Aprill/lbeginning of May as winter drilling season ends and the industry down Wow

moves into spring break up. This is the period when it warms up and road access becomes

limited/restricted in many parts of Western Canada. The last several weeks have seen total

Cdn rigs decline drop from 231 at the beginning of March to 118 this week. The trough in rig

counts should be the upcoming week or two, but note the earliest trough in the past 7 years

was April 30™, and usually it bottoms out in the 15t or 2" week of May. Cdn oil rigs were down

-4 rigs WoW to 56 oil rigs and are up +20 rigs YoY. Gas rigs are down -5 rigs WoW and +5

YoY.Baker Hughes did not update their old format report,
provincial breakouts.

Cdn total rigs

Figure 12: Baker Hughes Total Cdn Oil Rigs
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Rig Count (#

S 8 @® g e e® @t P @
Source: Baker Hughes, SAF
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Qil: Precision sees increasing Cdn rigs in 2024 with TMX and LNG Canada TMX & LNG
All of the US drilling companies are warning that US rigs are likely flat or possibly down in .

2024. That is not the case in Canada thanks CH8ladVet | ng
TMX expansion and LNG Canada 1.8 bcf/d Phase 1. Precision Drilling reported Q1 on cdn rigs higher
Thursday and we tweeted [LINK] fPrecision Drilling Q1. Startup of #TMX #LNGCanada drive

additional Cdn drilling. More yr-round Montney pads = more Cdn rigs drilling thru spring break

up. US rigs being hurt by weak #NatGas prices, also pending M&A transactions causes pull

back in rigs. #O0TT. OPr e c i s i olmCamadaptheemnfinent start-up of the Trans

Mountain pipeline expansion, followed by LNG Canada, will provide significant tidewater

access for both Canadian crude and natural gas, supporting additional Canadian drilling

activity.o

Oil: US weekly oil production estimates flat WoW at 13.100 mmb/d . .
ltds worth noting that the EIA has benchmar ki ngwoﬁrc’dsucn?ned
estimates instead of what have been upward revisions. He
website ear | iWhenwe reléase the Bhort-Term Efiergy Outlook (STEO) each

month, the weekly estimates of domestic crude oil production are reviewed to identify any

differences between recent trends in survey-based domestic production reported in

the Petroleum Supply Monthly (PSM) and other current data. If we find a large difference

between the two series, we may re-benchmark the weekly production estimate on weeks

when we release STEO. This weekdés domestic crude oil pro
re-benchmarking that decreased estimated volumes by 177,000 barrels per day, which is

about 1.3% of this week @& E&arliershts momthtthe &IA eleasatiitsc t i on t ot al

Apr STEO and theydd revised down Q1/24 production esti ma
mmb/ d in Marchdéds STEO, s o. Thelatests FormeQs4qvatlgJanuars consi st ent

actuals) was -0.416 mmb/d lower than the weekly estimates of 12.533 mmb/d. This week, the

El Ad6s product i oflat WoW atidlhiadmnb/d faréhe week ended Apr 19.

Alaska was up +0.006 mmb/d WoW to 0.437 mmb/d.Bel ow i s a table of the EI A6s we
production estimates.

Figure 13: El Abs Esti mated WeeklImb/dUS Field Oil Producti on
Week 1 Week 2 Week 3 Week 4 Week 5
Year-Month End Date Value End Date Value End Date Value End Date Value End Date Value

2023-Jan 01/06 12,200 0113 12200 0120 12200 0127 12,200
2023-Feb 0203 12,300 02110 12,300 0217 12300 0224 12300
2023-Mar 0303 12200 0310 12200 0317 12300 0324 12200 0331 12,200
2023-Apr 12,300 0414 12300 04121 12,200

12,300

2023-May 12,300 0512 12200 0519 12300

12,200

2023-Jun 12,400 0609 12.400 0616 12,200 12,200 06/30 12,400

2023-Jul

12,300 0714 12,300 07121 12,200

2023-Aug 08/04 12,600 08/ 12,700 08/18 12,800
2023-Sep 09/01 12,800 09/08 12,900 09/15 12,900 0922 12,900 0929 12900
2023-0ct 10006 13,200 1013 13200 1020 13200 1027 13200
2023-Nov 1103 13,200 11110 13,200 17 13,200 1724 13,200
2023-Dec 1201 13,100 12108 13,100 12115 13300 1222 13300 1229 13200

2024-Jan 01/05 13200 0112 13300 0119 12300

2024-Feb 02/02 13,300 02/09 13,300 02/16 13,300 0
2024-Mar 03/01 13,200 03/08 13,100 03/15 13.100 0322 13,100 03729 13,100
2024-Apr 04/05 13,100 0412 13,100 0419 13100

Source: EIA
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Figure 14: El Abs Estimated Weekly US Oil Producti on
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Oil: Helmerich& Pay ne d o e s n 6ihfoihRenméan dgs will be added in H2/24
The number one question for US oil growth is how much activity will be taking place in the increase in H2?
Per mi an. And it seems |ike, at |l east from the c?rlfnl_'fng
yet that the major Permian players will be ramping up their drilling activity. That is the clear

view of the major rig operator in the Permian. Helmerich & Payne reported and held its Q2

F2024 call on Thursday. We are highlighting the HP comments on the Permian as they are

the largest rig operator in the Permian so should have the best rig operator feedback from the

major Permian oil players. On Thursday, we tweeted [LINK] iWhy expect lower Permian #Oil

growth in 2024! "at this stage it's just a hope because we don't really have any additional

information than you or anybody else doeso $HP, the |
expect more Permian rigs added back in H2/24. #00TT. ¢ n t he Q&A, mgdmt was asked
you see any hope of any pickup in activity in the Permian for H2 and perhaps for next year?0

Mgmt gave no confidence to expect any increase in Permian rigs in H2/24 even given oil

prices ar e hi gGoodmergimytwWagare Wdll,iwe'rd always hopeful. And | did

mention that the longer term outlook, the fundamentals are strong. Obviously oil prices are

strong. You know the activity set that we're experiencing, this correction and activity as you

know, is a function of natural gas, not oil. And so | do think the Permian has a lot of potential.

Obviously we're the, you know, we're the largest driller, have the most rigs running in the

Permian. And quite frankly | think the rig count we have today is essentially the same as it

was when we had close to 170 -180 rigs running. So we've done very, very well in terms of

maintaining, you know our market share actually growing it a little bit in that basin. So | think

the outlook is good. The big question, as we all say, is well when is that? When is that that

opportunity to add back units. And you know, again, our hope is we'll start to see some

improvement in the back half of this year. But again, at this stage it's just a hope because we

don6t really have any additional information than you or

Will Permian rigs

rg

13}

Oil: Halliburton sees lower frac activity in Lower 48 in 2024
; . . N Lower US frac
The reason we highlighted Hel merich & Payneos Yilik Yh 208 Pe
. - . . . ) . . acti |f§/ 2
leading drilling operator in the Permian. Halliburton is the leading frac operator in the Lower
48 so we think there perspective is significant. Halliburton reported on Tuesday and we
tweeted [LINK] fFrac leader Halliburton CEO on Q1 call today. "We expect our North-America
business to deliver flattish revenues and marginsyear-on year despite | ower activity |
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#OOTT. dal | i burtonds customers are the big oil companies sc
seeing lower YoY frac activity levels in 2024.

Oil: RBN T Enbridge Expands Corpus Christi Assets To Bolster Crude Exports
On Monday, RBN6 Baily Blog [LINK] wast i t This BlustfBe The Place i Enbridge Expands Enbridge
Corpus Christi Assets Wethdghtitdigdénmiceywithdle Ex por t s ¢
commentary last week as it shows how investment from midstream companies in their export
capacity will create a strong interest to secure takeaway rights or expand pipeline

Se>(<)panding
USGC terminal

infrastructure coming out of the Permian. RBNwr o Eebfii dgeds deal with FHR enabl es
protect EI ECO6s position as the #1 crude export terminal
FHR&6s two Ingleside docks and more than 500 acres of | an
retain its storage tanks. Thedoc ks wi |l I augment Enbridgeds crude export
i mmedi ately, although the gains may be relatively modest
capacity is |l ess than a quarter of what Enbridge has rep

capacity of 1.6 MMb/d (though the terminal has loaded in excess of 2 MMb/d in a single day),

but we understand there are plans to upgrade both FHR docks to be able to fully load

Suezmaxes once the deal concludesd RBN mentioned the 120 mb/d planned expansion to

Enbr i dg e @30 mbdiGsey @ak pipeline that pumps crude from the Permian. We

woul dnét be surprised i f neighbourindgSGei dstream compani e
follows that lead and expands their asset capacity. Enbridge will still have lots of other

sources to fill shipments at their newly expanded Corpus Christi terminal as their

infrastructure spans from the WCSB to the Eastern US, and they are reportedly looking at

using their land to produce blue ammonia and store NGLs. Our Supplemental Documents

package includes the RBN article. Below is a map of Corp
and players.

Figure 15: Corpus Christi Export Terminals

Corpus Christi Area Crude Oil
Export Terminals

EPIC Eagle Ford

Corpus Christi Terminals

Source: RBN, Bloomberg

Oil: US SPR less commercial reserve deficit narrows, now -87.948 mmb US SPR reserves
The US Strategic Petroleum Reserves (SPR) continues to be much lower than total US

commercial crude oil reserves. The SPR went back below commercial for the first time since

1983 in the Sep 16, 2022 week. Again this week, we saw a build on the SPR side, but the

commercial side sawabigdraw. The EI A6s weeKkO9[INKsavthadlSPRa f or Apr
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reserves increase +0.793 mmb WoW to 365.677 mmb, while commercial crude oil reserves
decreased -6.368 mmb to 453.625 mmb. There is now a -87.948 mmb difference between

SPR reserves and commercial crude oil reserves. The below graphs highlight the difference
between commercial and SPR stockpiles, along with the weekly changes to SPR stockpiles.

Figure 16: Strategic Petroleum Reserve Stocks and SPR WoW Change
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Figure 17: US Oil Inventories: Commercial & SPR
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Figure 18: US Oil Inventories: SPR Less Commercial
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Oil: US national average gasolines prices -$0.02 WoW to $3.66

Yesterday, we tweeted [LINK] AUS gasoline prices down $0.02 WoW to $3.66. Now +$0.12 .
MoM and $0.02 YoY. California -$0.04 WoW, +$0.39 MoM to $5.40. Reminder US gas prices prices
normally seasonally increase into June. Biden doesn't want $4 gas in election year. Thx

@AAAnews #OOTT. Westerday, AAA reported that US national average prices were $3.66,

which was -$0.02 WoW, up $0.12 MoM and up $0.02 YoY. As of yesterday, the California

average gasoline prices were down $0.04 WoW to $5.40, which is a $1.74 premium to the

national average gasoline price of $3.66. California gas prices are +$0.39 MoM and +$0.52

YoY.

US gasoline

AAA fiD o n @et April fooled by wobbling gas priceso
US gasoline prices have been creeping higher and we remind we are still early in the
normal season for increasing US gasoline prices. AAA reminded this last week.

Here is what we wrote in our March 31,2024 Ener gy Ti d bOntTlursadag mo . A
AAA reminded that US gasoline prices are currently moving up and down but that
they are expected to go higher. They posted a blog

wobbling g[alNKL.pr iAPers . wor ot e AAfter an early spring surg
average for a gallon of gas spent the past week drifting up and down by a fraction of

a cent before settling a penny higher at $3.53. But the break may be temporary, as

gas pump prices will likelyresu me a s pr i n @ur BupglementakDecuraents

package includes the AAA blog.

Figure 19: National Gas Price Comparison 2021-2024 (as of 03/28/24)
NATIONAL GAS PRICE COMPARISON | 2021-2024 03/28/24
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Source: AAA

Oil: US gasoline prices normally start seasonal ramp up in March

Normally US gasoline prices increase in the run up to the start of the big driving season i
Memorial Day weekend. On Mar 28, we tweeted [LINK] fiGasoline 101. See  Mar 9 tweets.
~Mar 1 is when US gas prices start normal seasonal ramp up in driving post winter into the
summer. Plus @NACSonline reminds switch to more summer blend fuels costs as much as
$0.15 more to produce. Gas +%$0.15 since Mar 9. #00TT. 0

Seasonal
increase in US
gasoline prices
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Around Mar 1is when gasoline prices normally start to ramp up
Here is what we wrote in our Mar 17, 2024 2024) Energy Tidbits memo on the

nor mal seasonal i ncr e a¥esterday) welheteddLtN&]l i n e
ARemi nder March is normally when US #Gas

Like air travel, Presidents' Day marks start of increasing driving thru Labor Day. Plus
May 1 is when the switch to more expensive summer blend gasolines to minimize
evaporat i on. #OOTT. 0o Gasoline prices are
in particular, refinery outages as seen in the recent gasoline price increases from the
unplanned outage of BP Whiting. However, there are seasonal reasons why US
gasoline prices normally increase from March thru at least Memorial Day. Key reason
is that this is the normal seasonal
said last month, the recent Presidents Day weekend marks the start of their increase
travel that goes right thru Labor Day. The second reason is that the switch to summer
blend gasoline blend starts on May 1. Summer blend gasoline is more expensive to
make and is higher quality to minimize emissions that evaporate into the air. Hot
temperatures lead to more evaporation. And so California Gov Newsom allowed an
early switch to winter blend to lower the price of gasoline and it worked. NACS (see
following item) estimates summer blend gasoline can cost up to 15 cents per gallon
to cost to produce.o Below is our updated US weekly gasoline price graph as of the
Friday close.

Figure 20: US weekly gasoline prices
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Switch to summer blend gasolinecanadd15 / gall on to cost
Here is what we wrote in our Mar 10, 2024 Energy Tidbits memo on the reminder on
why summer blend gasoline costs more than winter blend gasoline i it costs more to
mak e . Her e i s what YesterdaywedaweetedI|[LENK]tH Sw enenle .r
blend #Gasoline is more expensive as production process takes longer & overall

yield of gasoline per barrel of oil is lower. 02/28/24,  @NACSonline "these
complexities add as much as 15 cents per gallon to the cost to produce these higher-
grade fuels. 0 #OOTT. 0 Our tweet incl
Fuel Retailing, originally founded as National Association of Convenience Stores)
Feb 28, 2024 ASeasonal Gas Prices
consumer demand, seasonal fuel production affects gasolines prices at the

i mpacted

pickup in

uded t

Expl ained.

pries. f
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di sperfltN&r . O NACS 1l ed off ATraditionally, gasoline pri
during the first week of February and then begin to climb, often peaking right before

Memorial Day. Seasonal increases in demand plus a transition to unique fuel blends

put pressureongaspri ces each spring.howthefswithtdt hey highlighted
summer blend can add 15 cents a dlendfusdise t o cost. NACS
also more expensive to make than winter-blend fuel. First, the production process

takes longer and, second, the overall yield of gasoline per barrel of oil is lower. These

complexities add as much as 15 cents per gallon to the cost to produce these higher-

grade fuels. 06 Our Suppl ement al Documents package inc
Oil: Crack spreads widened $0.66 WoW to $28.96
On Friday, we tweeted [LINK] fMay not drive up #Oil prices but 321 crack spreads still Crack spreads
positive support for WTI. 321 crack spreads widened $0.66 WoW to $28.96. Crack spread closed at $28.96

$28.96 still provides big margin for refiners and incentive to buying crude to maximize runs.
#OOTT #0Oil Thx @business. dhe message for the past few months is unchanged - crack
spreads continue to be at high levels and certainly high enough to incentivize refineries to run
as much crude as possible. Crack spreads closed at $28.96 on Apr 26, which was a widening
of $0.66 WoW from $28.30 on Apr 19. We always say crack spreads around $30 are still a
big incentive for refiners to maximize runs. Apr 26 crack spreads of $28.96 are still a big
incentive for refineries to maximize run and make big margins. So crack spreads are a good
indicator if refiners will be looking to buy more or less oil. And $28.96 crack spreads are still
strong and close to $30 so a big incentive to refiners to want more crude and produce more
product. This week, crack spreads widened $0.66 WoW to $28.96 on Apr 26, which followed
$28.30 on Apr 19, $30.39 on Apr 12, $29.45 on Apr 5, $29.73 on Mar 29, $32.20 on Mar 22,
$33.00 on Mar 15, $29.61 on Mar 8, $31.11 on Mar 1, $30.61 on Feb 23, and $25.23 on Feb
16. Crack spreads at $28.96 are well above the high end of the more normal pre-Covid that
was more like $15-$20, which is why we believe refineries continue to be incentivized to take
more oil. And if refiners are incentivized to take more oil, it should provide positive near-term
support for WTI.

Crack spreads point to near term oil price moves, explaining 321 crack spread
We have focused on crack spreads for since the 90s as they are an unchanged
fundamental of refineries i big crack spreads provide incentives for refineries to buy
more crude because there are big profit margins to be made. People often just say
Afcrackso, which refers to the 321 crack spread. This
refiners make from buying crude at a certain price and then selling the finished
petroleum products at their respective prices. The 321 crack spread is meant to
represent what a typical US refinery produces. It assumes that for every three barrels
of crude oil, the refinery will produce two barrels of gasoline and one barrel of
distillates. So the crack spread is based on that formula and worked back to a crack
spread per barrel. Below is the current 321 crack spread vs WTI that we put in our
tweet where we marked the gaps where the crack spread normally drags up oil
prices. The crack spread was $28.96 as of the Friday April 26, 2024 close.
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Figure 21: Cushing Oil 321 Crack Spread & WTI Apr 26, 2014 to Apr 26, 2024
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Oil: Cdn heavy oil differentials widens $0.40 WoW to close at $12.50 on Apr 26

Early in the year, every year, we start to remind that that Cdn WCS less WTI differentials WCS differentials
normally narrow in late Feb thru May as US refiners maximize production of asphalt for widens
annual paving season. Refineries have, for the most part, finished planned winter

turnarounds and are moving to maximize production of summer grade fuels as well as

asphalt ahead of the annual summer driving and paving season. As is said in Canada, there

are two seasons in Canada i winter and paving season. Below is graph showing WCS-WTI

differentials that shows this normal seasonal trend of narrowing WCS-WT] differentials from

Feb thru May. The seasonal narrowing is in motion. The WCS less WTI differential closed on

Apr 26 at $12.50, which was a widening of $0.40 WoW vs $12.10/b on Apr 19. These are

both well below the Feb peak of $19.75. And remember we should be seeing more of the

impact on WCS less WTI differentials with the estimated May 1 start of commercial

operations at TMX.

Figure 22: WCS less WTI oil differentials to April 26 close
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Oil: Refinery Inputs down -0.042 mmb/d WoW to 15.871 mmb/d

There are always unplanned refinery items that impact crude oil inputs into refineries. And Refinery inputs

there are always different timing for refinery turnarounds. And our Apr 7, 2024 Energy Tidbits -0.042 mmb/d WoW
memo highlighted Ex x ondés 250, 000 b/d Joliet refinery going down f
But, as a general rule, this is the normal seasonal ramp up in refinery runs following winter

maintenance. On Wednesday, the EIA released its estimated crude oil input to refinery data

for the week ended April 19 [LINK]. The EIA reported crude inputs to refineries were down -

0.042 mmb/d this week to 15.871 mmb/d and are up +0.038 mmb/d YoY. Refinery utilization

was up +40 bps WoW to 88.5%, which is -280 bps YoY.

Figure 23: US Refinery Crude Oil Inputs
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Oil: US net oil imports -0.417 mmb/d WoW as oil exports up +0.453 mmb/d WoW

The EIA reported US fi NEJlmmb/dtp h7#3% nsmbid forrthe Amhldov n US net oil

week. US imports were up +0.036 mmb/d to 6.497 mmb/d against exports which were up Imports

0.453 mmb/d WoW to 5.179 mmb/d. (i) Venezuela weekly imports. We know why the EIA

doesndédt have any data in the row for Venezuela weekly oil

the weekly oil imports are off or if Venezuela is included in the weekly oil imports in the
Others number. But we do know the EIA monthly data shows Padd 3 imports from Venezuela
>150,000 b/d. Give the EIA credit for putting out weekly
reminder that we have to be careful about using the weekly oil import estimates. Rather we
need to make sure we go to the monthly data for oil imports. (ii) Top 10 was up +0.716
mmb/d. Some items to note on the country data: (i) Canada was down -0.035 mmb/d to 3.423
mmb/d. (ii) Saudi Arabia was up +0.169 mmb/d to 0.398 mmb/d. (iii) Mexico was up +0.143
mmb/d to 0.351 mmb/d, but still well below 2023 and early 2024 levels. (iv) Colombia was
down -0.031 mmb/d to 0.215 mmb/d. (v) Iraq was up +0.001 mmb/d to 0.309 mmb/d. (vi)
Ecuador was up +0.124 mmb/d to 0.124 mmb/d. (vii) Nigeria was down -0.037 mmb/d to
0.136 mmb/d.
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Figure 24: US Weekly Preliminary Imports by Major Country
Feb 23/24 Mar 1/24 Mar 8/24 Mar 15/24 Mar 22/24 Mar 29/24  Apr 5/24 Apr 12/24 Apr 19/24 WoW

Canada 3,766 3,632 3,458 3,735 3,652 3,874 3,546 3,458 3,423 -35
Saudi Arabia 139 366 265 254 338 321 531 229 398 169
Venezuela 0 0 0 0 0 0 0 0 0 0
Mexico 569 640 303 353 525 263 209 208 351 143
Colombia 71 351 0 289 143 316 114 246 215 -31
Iraq 240 176 93 252 244 91 142 308 309 1
Ecuador 0 218 102 147 9 146 231 0 124 124
Nigeria 165 222 132 57 215 136 43 173 136 -37
Brazil 234 178 272 114 230 147 257 189 492 303
Libya 65 0 66 0 88 117 24 21 100 79
Top 10 5,249 5,783 4,691 5,201 5,444 5,411 5,097 4,832 5,548 716
Others 1,136 1,439 800 1,077 1,258 1,207 1,337 1,629 949 -680
Total US 6,385 7,222 5,491 6,278 6,702 6,618 6,434 6,461 6,497 36

Source: EIA, SAF

Oil: Mexico oil production including partner volumes hits new low 1.537 mmb/d

. . : . . Pemex March oil
On Friday, Pemex posted its March 2024 oil production data [LINK]. Pemex does not provide emexiarch o

any commentary on the data, but reported March oil production, including partners, was production
1.537 mmb/d, which was -6.1% YoY and basically flat MoM from 1.538 mmb/d in February.

Note that Pemex changed its reporting format for March by separating out condensate

volumes so, for March, we used condensate volumes for Jan/Feb as a guide. We expect that

any variances to actual oil would be immaterial. The big picture story remains the same -

Mexico (Pemex) oil production is stuck around 1.6 mmb/d for the last three years. Pemex has

been unable to grow Mexico oil production, which means that any increase in Pemex Mexico

refineries crude oil input will result in less Mexico oil for export including to the US Gulf Coast.

And it also means that if Mexico has refinery issues in a month, there will be more Mexico oil

for export in a month. Below is our table tracking Pemex oil production.

Figure 25: Pemex (Incl Partners) Mexico Oil Production

Qil Production (thousand b/d) 2016

Jan 2,259 2,020 1,909 1,623 1,724 1,651 1,649 1,628 1,545 -5.1%

Feb 2,214 2,016 1,876 1,701 1,729 1,669 1,619 1,619 1,538 -5.0%

Mar 2,217 2,018 1,846 1,691 1,745 1,697 1,620 1,636 1,537 -6.1%

Apr 2,177 2,012 1,868 1,675 1,703 1,693 1,586 1,656

May 2,174 2,020 1,850 1,663 1,633 1,688 1,588 1,661

June 2,178 2,008 1,828 1,671 1,605 1,698 1,570 1,610

July 2,157 1,986 1,823 1,671 1,595 1,701 1,583 1,550

Aug 2,144 1,930 1,798 1,683 1,632 1,657 1,604 1,552

Sept 2,113 1,730 1,808 1,705 1,643 1,709 1,594 1,581

Oct 2,103 1,902 1,747 1,655 1,627 1,692 1,592 1,560

Nov 2,072 1,867 1,697 1,696 1,633 1,691 1,582 1,558

Dec 2,035 1,873 1,710 1,706 1,650 1,694 1,561 1,545

Source: Pemex, SAF

Oil: Mexico exports down to 0.687 mmb/d of oil in March, -26.9% MoM

We are seeing what we have said for months i the startup, albeit slow of the new 340,000 Pemex March
b/d Olmeca (also known as Dos Bocas) and some modest improvements in existing refinery oil exports

processing was going to hit Mexican oil exports, especially those barrels normally bound for

USGC refiners. On Monday, Pemex posted its oil exports for March [LINK]. Pemex does not

provide any commentary on the data but reported March oil exports were 0.940 mmb/d,

which is -26.9% MoM and -29.2% YoY vs 0.971 mmb/d in March 2023. We donét know
exactly when Mexico oil exports were this low, but we suspect it has to be at least over 40
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year s. Donét forget prior to the start of decline at th
production was 3.8 mmb/d in 2004. Exports to the US were down -34.2% MoM and -36.8%

YoY. The simple reminder is more oil processed at refineries = less oil available for export.

In theory, this should help narrow the WTI-WCS differential as now the US refiners will need

to replace this Mexican oil with other medium sour such as Cdn crude. Below is our table of

the Pemex oil export data.

Figure 26: Pemex Mexico Oil Exports
Oil Exports (thousand b/d) 2016 2017 2018 2019 2020 2021 2022 2023 2024 24/23

Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec

1,119 1,085 1,107 1,071 1,260 979 832 980 951 -3.0%
1,241 1,217 1,451 1,475 1,093 1,006 925 949 940 -0.9%
1,062 1,001 1,176 1,150 1,144 925 905 971 687 -29.2%
1,081 1,017 1,266 1,023 1,179 923 1,024 989

1,204 958 1,222 1,205 1,062 1,031 965 1,087

1,098 1,157 1,110 995 1,114 1,106 1,029 1,203
1,146 1,255 1,156 1,079 1,051 1,173 1,062 1,052

1,261 1,114 1,181 1,082 1,190 1,099 915 1,076
1,425 1,159 1,206 995 1,023 983 1,022 1,119
1,312 1,342 1,027 963 908 935 971 1,053
1,273 1,388 1,135 1,114 1,171 1,025 893 883

1,115 1,401 1,198 1,115 1,243 1,037 900 1,027

Source: Pemex, SAF

Reality setting in, Pemex (Mexico) to cut exports by >330,000 b/d in May

Here i s what we wrote in our Apr 21, 2024 Energy Tid
declining oil exports. iThe real ity of Pemex (Mexico) cutting oil
to be finally setting in with markets. l'tds been a
warning of this day for years as it impacts US and Cdn crude oil because less Pemex

oil exports means less Mexico oil into the Gulf Coast refineries, which should only

help Cdn oil differentials. (i) 04/01/24, Pemex cancelled some export contracts. Last

we e k 6 87, 20 )pEnergy Tidbits memo highlighted our Apr 1, 2024 tweet ) [LINK

AfLess MEX #Oil to PADD 3 = Positive to Cdn oil. Peme.
contracts, incl to PADD 3, as 340 kbp Olmeca refinery ramps up. @Ilkassai. Plus Q2

start of 590 kbd Trans Mountain TMX expansion will move Cdn oil to Asia. Biden

needs 155 kbd VEN oil to Padd 3. #OOTT. o (ii) Pemex t
exports in May. This week, we saw the followup on how many barrels are being cut

from exports. On Monday, Reuters reported [LINK]Ii Mexi co' s state energy compan
Pemex, is planning to cut at least 330,000 barrels per day (bpd) of crude exports in

May, leaving customers in the United States, Europe and Asia with a third less

supply, two sources said. The plan follows the withdrawal of 436,000 bpd of Maya,

Isthmus and Olmeca crudes this month, ordered by Pemex to its trading arm PMI

Comercio Internacional because it needs to supply more to its domestic refineries as

ittargets energy self-suf fi ci ency. 0 Ther e emtessgeporton i ndi cati on of t
the specific cuts by region ie. how much was being cut from the Gulf Coast refineries.
But Apr 1, 2024 tweet includedetmeoBl oomberg report th

Mexicanos, also called Pemex, canceled contracts to supply its flagship Maya crude

oil to refiners in the US, Europe and Asia, according to people with knowledge of the

situation, who asked not to be named because the inf
refiners are likely to bear the brunt of the cut in Maya exports. Fuelmakers including

Valero Energy Corp, Chevron Corp and Marathon Petroleum Corp import 420,000

barrels of the heavy sour variety per day. In 2023, Maya exports reached 612,000
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barrels a day. o (iii) Our Supplemental Documents pa
Apr 1 report and Reuters Apr 8 report.0

Oil: Aker BP says giant Norway Johan Sverdrup oil field declines end 2024/early 2025 Jaan Sverdrup
This isnbét new because Aker BP said it on Feb % g’ut ,..on
once again said Norwayés giant oil field, JohaaROl_“SEQ/gé’llnEPr up
2024 or early 2025. We tweeted [LINK] Norway #Oil production on track to peak in 2025! decline

Aker BP Q1 call, confirmed view giant Johan Sverdrup oil field production should peak end of

24/beginning of 25. See  03/11/24 tweet Norway govt forecast for production to peak in

2025. #00TT. dohan Sverdrup has been the reason why Norway went from oil decline to oil

growth and now Johan Sverdrup is about to go into decline. Aker BP is a partner in Johan

Sverdrup. Our tweet included excerpts of the Q&A from the Q1 call. Mg mt r eWel, asé d

think I've stated previously, | think particularly in this quarter, the results that we're seeing

from Johan Sverdrup is in line with both our estimates and our guidance. And the water

increase is basically in line with what we're expecting. And as you correctly pointed out, there

will be several new wells coming in in addition to the existing 31 producers that are already

draining the field. That will slow down the water cut increase. My expectation is that we will

go off plateau; and by plateau, | -- in this case, it's not really a plateau departure, it's more the

fact that we are leaving the 130,000 cubic meters of oil production and then going down to a

little bit lower level that would probably happen towards the back end of this year, beginning

of next. d&gmt is saying Johan Sverdrup will start to decline in the next 6-9 months, which is

huge given Aker BP previously estimated it was producing 755,000 bbl/d in Dec 2023. Mgmt

would not say how much it will decline.

03/12/24: Norway forecasts hitting peak oil production in 2025, then to decline

Norway oil production is primarily about Johan Sverdrup so no one should be

surprised that Norway recently came out to say it expects its oil production to peak in

2025 given that the Johan Sverdrup partners see the field starting to decline in late
2024/early 2025. We are just surprised it took six weeks for Norway to come out and

say Norwayébés oi l production was going to s
our March 17, 2024 ENoemeghouldbeé slifprised $o seee mo . i
Norway forecast that Norway will hit peak oil production in 2025 and then begin to

decline. That conclusion was obvious on Feb 8 when Aker BP, a partner in the giant

Johan Sverdrup oilfield, told investors that Johan Sverdrup was going to reach peak
production level around year-end 2024 and then begin to decline. Our thesis on

Norway oil production has been that we expect Norway oil production to peak around

end of 2024 or early 2025 based on the recent Aker B
giant Johan Sverdrup oil field will start to decline in late 2024, which we believe

would likely lead to Norway hitting peak oil production and then begin to decline. It

l ooks I|like that these is supported by Norwayds ener g
Offshore Directorate) blog on Monday. On Tuesday we tweeted [LINK]fi | CY MI

Norway forecasts it will hit peak #Oil production in 2025 & then decline therefrom.

Jan 2024 was 1.8 mmb/d. See  Feb 8 tweet. Giant oil field Johan Sverdrup to hit

peak & begin decline ~yr-end 2024. Start of decline in giant oilfield = decline in oil for

Norway. #OOTT. 0 On NONKdENGor wey t#w@ielt epdr oducti on peak i
2025 and in decline says @sokkeldir. Makes sense, see  Feb 8 tweet. massive

Johan Sverdrup oil field led to a return to Norway oil growth. But it starts to decline in

tart to de:

The Disclaimer: Energy Tidbits is intended to provide general information only and is written for an institutional or sophisticated investor audience. It is not a recommendation of, or
solicitation for the purchase of securities, an offer of securities, or intended as investment research or advice. The information presented, while obtained from sources we believe reliable as
of the publishing date, is not guaranteed against errors or omissions and no representation or warranty, express or implied, is made as to their accuracy, completeness or correctness. This
publication is proprietary and intended for the sole use of direct recipients from Dan Tsubouchi and SAF Group. Energy Tidbits are not to be copied, transmitted, or forwarded without the
prior written permission Dan Tsubouchi and SAF Group. Please advise if you have received Energy Tidbits from a source other than Dan Tsubouchi and SAF Group.
27



https://twitter.com/Energy_Tidbits/status/1783462626271343089
https://twitter.com/Energy_Tidbits/status/1767660553718133065
https://twitter.com/Energy_Tidbits/status/1767177477313466806

Energy Tidbits SAF cov

|l ate 2024/ early 2025. Positive for #O0Oil post 2024. #
was fAHigh price to pay for RLR&KItTheirgogwaspl or ati on for o
big picture warning that Norway shouldndét stop furth
devel opment activity as it wild.l be a big hit to Nor w.

like the Norway Climate committee is saying they want to stop all new exploration but

also production, installation and operation. So that means an ever earlier end of life

for oil and gas production and facilities. le. no more tie-in of smaller satellite fields to

an existing platform. But included in the blog is a sente3nce that fits our Feb thesis 1

Norway oil production will peak in 2025 and then start to decline. They write

AProduction is declining on its own. The Committee p
and gas industry on the Norwegian shelf is too high leading up to 2050, which means

that measures must be implemented to cut production. On the other hand, the

Norwegian Offshore Directorate expects activity in the industry to naturally decline

following a production peak in 2025. The production decline towards 2050 is within

what the Intergovernmental Panel on Climate Change and the IEA have projected is

in line with successfully following up the Paris Agr.
reaching peak oil production in 2025 and then beginning a decline therefrom. Our

Supplemental Documents package includes the Norwegian Offshore Directorate

blog.o

02/08/24: Aker BP first warned Johan Sverdrup field was moving to decline

As noted above, Aker BP provided the key disclosure on Feb 8 as to why oil

watchers should be expecting Norway to reach peak oil production in 2025 and then

begin to decline. Here is what we wrote in our Feb 11, 2024 Energy Tidbits memo on

why Norwaywoulde hi tti ng peakWNehave toheliewedNaonegay wilbbe . fi
in a Ashow med phase over the next 12 mon
when Aker BP said Norwayds biggest oil fi
moving from plateau to decline in late 2024 or early 2025. There was no disclosure of

how much it will decline in 2025 or if the decline can be offset, but it will raise the

guestion what does it mean to Norwaydés oil productio
tweeted [LINK]A # Oi | bull s wild.l |l i ke this. Johan Sverdrup 0

Norway 1.31 mmbd in 09/19 to 1.85 mmbd today. BUT Aker BP says JS moving

from plateau to decline in late 24/early 25. Water now hitting some wells. Can they

arrest decline with H20 handling, more wells, etc? Are there other fields to offset?

Or is Norway #Oil about to start to decline? #OOTT. O
below graphs that reminded Johan Sverdrup started production in Oct 2019 and is

now 755,000 b/d. And Norway oi production was 1.31 mmb/d in Sept 2019 and is

now 1.85 mmb/d in Dec 2023. Johan Sverdrup is currently 40% of total Norway oil

production. (iii) There was a great Q&A exchange on the Aker BP Q4 call on

Thursday that led to the CEO noting a few key points. Aker BP has 31.6% in Johan

Sverdrup but is not the operator. Equinor is the operator. CEO noted that water is

hitting some undisclosed number of wells. And everyone knows water in

conventional oil wells is a negative. And the more water, the more water handling

capacity is required. The CEO said there is sufficie
specify how much more longer that would be the case and that water handling

capacity will impact some operations. The CEO noted that plateau is ending and

declines should start in late 2024 or early 2025. This is earlier than expected. But he
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would not say what decline rate going forward and if their development options
(adding more water handling, drilling more wells, etc) can offset or more than offset
the start of declines. There is more in the Q&A and we recommend reading the
excerpt. (iv) The key items to come out in 2024 is what will the declines look like at
Johan Sverdrup in 2025, can they offset the declines at Johan Sverdrup and for how
long, are there other Norway projects that can more than offset any declines at Johan
Sverdrup. (v) Until these questions are answered, we have to take the Aker CEO
comments at face value and that Johan Sverdrup plateau oil production is ending in
late 2024/early 2025 and declines are about to start.0

Figure 27: Norway oil production
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Figure 28: Johan Sverdrup production plateau 755,000 b/d
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Oil: Escalation? Post US aid deal, Ukraine attacks Russia refineries, Russia retaliates

No question the US aid deal signed into law by Biden on Wednesday was critically needed by Ukraine/Russi
Ukraine, the question is what wil!/l Ukraine do ?§t,)t e a
first indications was Ukraine resuming attacks on Russian oil refineries. Yesterday we estalation

tweeted [LINK] APost US aid deal, Ukraine resumes attacks on Russia's oil refineries, hitting

Slavyansk refinery. Russia retaliates, hits Burshtyn thermal power plant in western Ukraine.

Can't help think about ~ 03/31 Must Read from @CroftHelima on risks from rising

RUS/UKR attacks. #OOTT. @) On Wednesday, Biden signed into law H.R. 815, the National

Security Supplemental, which was the bill to provide aid to Ukraine. (ii) Yesterday morning,
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we tweeted [LINK] flJkraine resumes attacks on Russia #Oil refineries. TASS confirms

Slavyansk refinery was hit by multiple drones. TASS previously noted Slavyansk was 60,000

b/d. #0O0TT. BASS reported [LINK] fA refinery in Slavyansk-on-Kuban i n Russiabds Krasnodar
Region has partially suspended operations following a Ukrainian drone attack, integrated

safety and security director at the Slavyansk ECO group of companies Eduard Trudnev told

TASS. "Plant operations have been partially halted. Ten unmanned aerial vehicles flew

directly into the plant, causing a big fire. There may be some hidden damage,” he said. 0

Slavyansk is located on the Black Sea. (iii) Then yesterday, TASS reported [LINK] Russia

r et al Busshtym thermial power plant in the lvano-Frankovsk Region in western Ukraine,

one of the countryds | argest power facilities, was hit i
for the pro-Russian underground resistance told TASS on Saturday. "Explosions in the lvano-

Frankovsk Region were registered in the town of Burshtyn. The town accommodates the

Burshtyn thermal power plant. According to preliminary information, precisely the power plant

was hit," the spokesman said. Five missiles hit Dnepropetrovsk while a strong blow with the

subsequent detonation was registered in Krivoi Rog. In the Lvov Region, most of the missiles

hit the town of Stryi, he specified.0 Below is the Platts March 18 map showing Slavyansk

refinery.

Figure 29: Ukraine drones and Russian oil refineries map as of Mar 18, 2024
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04/09/24: US reminded Ukraine to not hit Russia refineries.
Here is what we wrote in our Alptrédd Helen 28& 2fdeEner gy T
days of no apparent missile attacks on Russian refineries and we have to wonder if

its due to the Biden Administration publicly making
hit Russian refineries. Ev e nturalgasbktoraght of Russia hit:
this week. It may not have been said directly to Ukraine, but it might as well have

been with Defense Secretary Austinds public testimon
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Senate Armed Services Committee. Senator Cotto asks
Ukraine. The Biden administration has discouraged Ukraine from launching refinery

strikes against Russia. Well, why is the Biden administration discouraging Ukraine

from undertaking some of the most effective tax -- attacks on Russia's war-making

capabilities?o0 A u s t- those attacks kcaule khve@ € aknock-i nl y, t he

on effect for -- in terms of the -- the global energy situation and -- but quite frankly, |

think Ukraine is better served in -- in going after tactical and operational targets that -

-t hat can directly influence the current fight, so. 20
me like the Biden administration doesn't want gas prices to go up in an election year,
based on all the other actions they've taken to driv

Oil: Will Ukraine escalate its drones to target after Russia o0il/LNG export terminals
Our tweet yesterday linked to March 31 tweet on RBC Helima Croft comments on the
increased geopolitical risks including the risk that Ukraine moves at some stage to target
Russian o0il/LNG export facilities. Our March 31, 2024 Energy Tidbits memo was titled

Will Ukraine go
after Russian oil

fHe |l i ma Cr owatching whetlees Ukiaige moves at some stage to target actual export
[Russian] export facilites. 6 Her e i s what we wrote in our March 31, 202
memoWedAcoul dnét help think of the above RBC Helima Croft

start looking at overnight news and seeing more Russian escalating drone attacks on Ukraine

energy/power infrastructure. Earlier this morning, we tweeted [LINK] A T h i Blust Read

from @CroftHelima looks even more relevant with the last 4 days, incl last night, of

escalating Russia drone attacks on Ukraine energy/power infra. Will Ukraine expand its drone

attacks to target RUS oil export facilities? has to be atleastari s k ? # O@&néws of the

last four days, including last night, was on escalating Russian drone attacks on Ukraine

energy and power infrastructure. Bl oomberg reported ARuUs
at Ukrainebs critical infeastnutherepuandybbst senehgwanfiac
western region of Lviv on Sunday, local authorities said. Kremlin forces targeted high-voltage

electricity substations in the Odesa region, damaging equipment, which caused power to be

cutofftomoret han 170, 000 households in Ukraineds third | arges
provider DTEK. 0 Ukraine hasné6t gone along with the repo
Russian refineries and so we have to believe there is at least a risk they expand their drone

attacks to go after Russian oil and LNG export facilities.0Our Supplemental Documents

package includes the cover page of the Helima Croft note.

Oil: Russian refinery runs still not recovered from drone strikes, near May 2023 low
Ukraine drone attacks have had an impact on Russian refineries over the past two months
but now the question is how much Russian refinery capacity is offline and for how long. Then
there is another question on much of the crude oil that normally flows to these disrupted
refineries can be moved to other refineries or to export terminals. Russia is doing all they can
to move these oil volumes to export terminals as evidenced by the reports of increasing oil
and products being moved by rail and the increasing Russia oil shipments noted in the
following item. On Monday, Bloomberg reported fRussian weekly oil refining is near an 11-
month low as flooding hampers operations and repairs to plants affected by drone attacks
slow down. Russia processed 5.22 million barrels of crude a day April 11-17, according to a
person with knowledge of industryd at a. That 6s about 10,000 barrels a day,
the average of the prior seven FatenonhdApdlesonber g cal cul ati

Russia oil
refinery runs
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far, refineries in Russia processed an average of 5.23 mmb/d, which are the lowest since

May 2023. Runs at the refineries hit by drones averaged 1.23 mmb/d in the week to April 17

which works out to -280,000 b/d below their averages for Jan 1-24 (before the strikes). Recall

the floods in in Russiab6bs Orenburg region that caused
26,500 b/d last week; Orsk said that refinery is getting ready to restart opeartions. We have

included a map of the flooding in the Orenburg Oblast. Our Supplemental documents

package includes the Bloomberg report.

Figure 30: Russia refinery runs thru Apr 10 week
Lasting Effects of Drone Attacks
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Figure 31: Orenburg Oblast Flood Region

Source: BBC, Kazakhstan emergencies ministry
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