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Research Project Objectives

o International analysis of energy efficiency
promotion and related models

o International (ISO & UNIDO) activities of energy
management system in promoting NG energy
efficiency

o Analysis of Qil&Gas opportunities related to energy
performance improvement

o Follow up efforts of standardization & regulation of
NG and energy efficiency
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Start point for international actions related to energy efficiency

o Energy Efficiency context

o EIA scenario for CO2 emissions
abatement

O energy savings, renewable and CCS are
the most important initiatives

o CO2 measurement methodologies are
essential in the context

Figure 3.15 > World energy-related CO, emissions abatement in a

Gt
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Energy Efficiency and CO2 abatement connection

Energy
Efficiency

Energy
Management

Energy
Performance

C0O2
Abatament

Assuming 50% ISO50001 implemented in the industrial and commercial sectors by
2030

= 16 EJ of anual primary Energy savings
= 1000 Mt of avoided anual CO2 emission

1st paper — Energy Policy — I1ISO TC301 interaction
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Energy Mgt standards and methodologies —
A Research Journey

ABNT CB116
CE GEE
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UNIDO International Interface — !jN:@ID” UNITED NATIONS
. . INDUSTRIAL DEVELOPMENT ORGANIZATION
Sustainable energy and climate agreement

[NDUSTRY. INSITVATION I CLUNTE

o Clean Energy Ministerial \) CLEAN ENERGY

26 countries miNlsTERIAL
Main related Initiatives -
o Industrial Energy Efficiency Programme o Energy Mgt Working Group (EMWG) @ﬁg'ﬁﬂég\
o Clean Energy Policy FORALL

Operational in 18 countries
Planned activities in 10+ countries

. Projects ongoing

South Africa Indonesia 2

Moldova Egypt Planned
Russia Iran activities
Turkey Ukraine J’

Ecuador Colombia Other donors

Malaysia Macedonia v Swiss State Secretariat for Economic Affairs
Thailand Myanmar UK Department for International Development
Viet Nam India Government of South Africa

AN NN

Philippines Georgia Government of Italy

Government of Austria
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UNECE Group of Experts on Gas —
UN Sustainable Development Goals

o UNECE Activities & Focus

Synergies between gas, Renewable and Energy efficiency
Gas in improving urban and indoor air quality

Measuring and managing methane emissions in gas chain
Sustainable production and consumption of gas and LNG UNITED NATIONS
Gas infrastructure and transition to hydrogen economy O OR EUROPE

O O O O O

o OGCI Activities & Focus

o Reducing Methane Leakage
o Reducing Carbon Dioxide
o Recycling Carbon Dioxide (CCUS)

OIL AND GAS CLIMATE INITIATIVE
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ISO TC301 International Interface — 2y International
) Organization for
Energy management & Energy Savings

Standardization

11 HIETAINARLECIT ES ; RESHORSIEE
FNCOVHLMIIES [H AT 3T
ANTPRMLTING

13 ik

QO

o Energy Management & Energy Savings

66 countries

. BRASILEIRA
Top-down & button-up methodologies TECNICAS
Main related initiatives
o 16 published standards

o Standards 4 T ASSOCIACAO

o ABNT CB116 — CT-GEE

o 7 under development
o 1SO50000 Family Strategic coordination in Brazil
o Energy savings structure o  Following up international scenarios

o Developing national Standards
o Involvement of sectors
(Sabesp / Comgas / Eletrobras)
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ISO TMB CCCC International Interface —
Climate Change Coordination Committee

Guidelines
s recnok Jf 44 SEAREEGTES | 4o onsar -l qa oo Addressing climate change in standards

ANDPRIELTING

eCan the standard help to identify / support GHG avoidence? h

eSocietal trends, innovations and developing policy provide opportunities

*Design options can consider alternatives for TAGS and their use context

*Can be integrated within change processes (may be longer term) )
N

eCan the standard help to identify / support GHG reduction?

eReduced use of fuels, fluorinated gases and wider efficiency (processes, waste etc)
e*Opportunities exist across nearly all TAGS and their use context

sQuantification is important in GHG reduction (e.g. annual GHG accounting) J

o Tools

GHG reduction — renewable and
energy efficiency

Carbon capture and storage

Financing transition to a low
carbon economy

'\\

*Can the standard help to identify / support substitution of GHGs?
eIncludes use of alternative materials, fuels, renewable energy

*Can apply to TAGS directly, to components or across their life-cycle
sQuantification is important, including embodied carbon (in materials)

o Other aspects
Organizational inventories
GHG monitoring projects

*Can the standard help to identify / support GHG compensatation?
sCarbon capture and storage, nature-based sequestration, carbon offsets
*Can involve climate finance and quantification is important

#Positive opportunities after avoiding, reducing and substituting GHGs
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ISO TC207 International Interface —
Environmental management

TR

ISO

International
Organization for
Standardization

i

EXORHEALTH DECENT VAORK AND (NCAISTRY. IMRENETICN “ HISTANMECTES
MO NELLBEING ECORONIC GROWTH ANDINFRASTRUCTIFE MOLOUMIE
ISO 14064-1 150 14064-2 1SO 14067
Design and Quantify, monitor and Develop CFP per
develop GHG report emission functional unit or
inventories for reduction and removal partial CFP per
12 RESHORSIHE 13 ELIYATE organizations enhancement declared unit
(HIL T J[1 ] ACTION
ANTPRIDUGINT * * *
GHG invento GHG project
and repo [try documentation CFP study report
and reports
o GHG management and related * ¥ ¢
| GHG Statement I | GHG Statement | ‘ GHG Statement ‘

activities

62countries

Engagement Type Consistent with the needs of the Intended User

7 T 7

IS0 14064-3
Specification with guidance for the verification and validation of
greenhouse gas statements

IS0 14065 Requirements for
Validation and Verification Bodies
15014066 Competence

requirements for GHG Validation
Teams and Verification Teams

o Standards

Main related initiatives
o 8 published standards

o 9under development
o 1S014060 Family
O

GHG quantification methodologies

s1asn papuajul Jo awnuesford niy apqesdde ayy jo syuswalinbay
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Carbon Measurement Methodologies & Models — I D C C
Intergovernmental Panel on Climate Change

!\IEF:GO'-'EF:!-H.\'ENTAL PANEL ON
climate chanee

o CO2 emissions inventory

Calculate GHG emissions by road type

. GH‘(,S s:;nci:;sionzon highways/national CollectData . .
roa roads / . rTor:Lf;g;s. :)r; :l’nshwaysmuonal
IPCC Tier 1 & ISO TC207 + Vehicle registration by car class/size/fuel
Step |
o Emissions are related to economic activities
. Review IPCC guidelines
Other methodologies w - Foous onroad vansportsector
. . . Ana ivity data !
o World Business Council for Sustainable o DNy WAl N
car class, speed, and acquisition periods

Development (WBCSD)
World Reserach Institute (WRI)
International Emission Trading Association

Select GHG emission factors SUggeata taodelfor OHO Seteaticn
+ 2001 EF (NER)) 0
( I ETA) + 2005 EF (NERI) * Tier 3 modified model
« Emissions =} [VKTab-EFa,b]

o Americam Petroleun Institute (API)
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UNIDO & CARBON TRUST — Brazilian Chalenges

= Energy efficiency programme in Brazil
(proposal & outcomes)

o Accelerated adoption of innovative tech and
mgt practices for GHG emission reduction
and CO2 abatement

Industry
o Policy, planning and regulatory frameworks Assoc
foster accelerated less CO2 and emissions
mitigation

SE4ALL Goal #3

Double the rate of energy efficiency
in the industrial sector by 2030
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Energy efficiency connections with Natural Gas —
Impact from the industry

o Impact & Measurements

Indirect GHG emissions from Qil & Gas operations, including
CO2 and CH4

o 2018: 5.2 billion tons of CO2eq (World Energy Outlook)

Accounting methodologies in initial stage for several
economic activities

o |IPCC & ISO standards base

Addressing CO2eq mitigation is connect with energy savings
o Energy performance & Energy management initiatives
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GHG Methodologies for CO2 abatement —
Problems and Barriers

o APl Compendium of GHG

o Direct emissions

Combustion source : ; A o # sources
p e d vented 5 =_- Emission Inventory = »  EF, xAF,
rocess emissions and vented sources ! Coal Bed Methane o

o Indirect emissions

N
. 0 QO -
o Barriers 05D
Detais of the industry process : | Combustion Gas Processing/ |
yp + |_and Indirects Offshore Liquefaction :
Emission factor identification . ;
Activity factor selection : O O
+ | Non-combustion '

Exploration, Production :
onshore  and Gas Processing
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FPSO case study for energy efficiency opportunities —
NG strategic focus

o Brazilian Oil & Gas Production Floating, Production, Storage and Offloading (FPSO)

. Tanker-offloading >
o GHG Methodologies Update buoy ‘

= |SOTC207 -SC7 /TMB CCCC FPSO " | : - ’ Drilling platforT

= (CO2eq calculations

o FPSO production activities
= Energy oportunities

= Fugitive emissions ﬂ\\k

|Injection lines \ |

Existing well centres, e, ——ﬁ\T
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FPSO case study for energy efficiency opportunities —
NG strategic focus

Power and heat generation

Air _| Gas turbines l—q—»' Flue gases
Brazilian Oil & Gas Production (FPSO) %
oelgs | Power  Hiat
o Reduce size of existing gas turbines to operate at | L"L"""""i@jﬂi s injection
higher average load; —
o Cogeneration (SEVERAL OPTIONS): [ o] ] [ ________ :JGmP """"" i“ e
Gas dehydration CO2-separation :

turbine;

— CO2 compression |------- - CO2 injection
Gas compression

|

|

|

[

. |
Recompression |
|

|

|

|

|

|

o Add smaller gas turbines with bottoming cycles.

|
i

o A bottoming cycle can be added to an existing i [
|

o Heat recovery from the compressed gas i

Well Production . . Export 1
; Separation train ;
streams || manifold pumping J

\-_ _
1 Processing plant
Water discharge

» Qil/condensate
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Future perspectives

o “Ways society can move towards a lower-carbon future
include improving energy efficiency, switching from coal to
natural gas, increasing electrification and the use of
renewables.” (Shell)

o Shell has announced by the end of 2017 that the company
will aim to reduce by 20% its GHG emissions by 2035 and
to halve its emissions by 2050

o Research Project incorporated this scenario by looking for
GHG emission reduction through energy efficiency and
energy management inside the oil&gas industry

RESEARCH CENTRE FOR GAS INNOVATION

UNIVERSIDADE DE SAO PAULO
INSTITUTO DE ENERGIA E AMBIENTE - [EE

CONTRIBUICOES PARA MITIGACAO DE MUDANCAS CLIMATICAS
A PARTIR DA ADOCAOQ DE SISTEMAS DE GESTAO DE ENERGIA —
UM ESTUDO DE CASO NA CADEIA DE PRODUCAO DO GAS
NATURAL

RELATORIO FINAL DE POS-DOUTORADO
Alberto José Fossa

Supervisor/Responsavel Institucional
Prof. Edmilson Moutinho dos Santos

Periodo
Janeiro de 2018 a Junho de 2021

S&o Paulo
2021

22




The new approach — Activities & Operational Processes

@" Strategic Framework Control

Other
RIWEMES

RCGI Interface Communication

Project 1 /

. - B — |
Project 2 ,
Project 3 : —

TC322 TC207 TC301 TC265
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