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Regulation and risk management for Integrated CCS
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/) Lots of announced LS projects

» CNOOC Datong coal gasification project L
Pre-feasibility for 1Mt/a

C2) S CPI-TOTAL CTO Project

CNOOC Ordos coal gasification project I§I
+anmmam vorac Pre-feasibility study for 1Mt/a Pre-feasibility for 1IMt/a

China Datang Co. CCS project
Pre-feasibility for 1Mt/a
)I)
Shenhua Ordos CTL Project

Pre-feasibility study for 1Mt/a g I

G PetroChina Jilin Oilfield EOR Project
Shenhua Ningxia CTL Project 500kt/a planed, but short of CO,
Pre-feasibility study for 2Mt/a

iﬂe’ = E] £E RE

CHINA HUANENG

Huaneng Tianjin IGCC Project
e e Pre-feasibility study 2Mt/a
A0 EJ
a
——China Datang Co. EOR project
Pre-feasibility for 1Mt/a
3
ERDH
Yanchang EOR Project glﬁ
400Kkt/a under construction, 1Mt/a planed Sinopec Shengli Power Plant EOR Project
— Pre-feasibility study for 1Mt/a
/_)@.J Sinopec Qilu Petrochemical EOR Project
l Pre-feasibility study for 1Mt/a
Shanxi International Energy CCUS project C?
Pre-feasibility study has been done for 1Mt/a

- CR Power(Haifeng) CCS Project
%;’Eﬁw%jj Jnder pre-feasibility study for 1Mt/a
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Component risks-pipeline & 18 X [%;

Change of CO, stream composition

CO M 3254k : RN

Human activities

e

NON-PERMEABLE LAYER

ANERTFRES ‘ e

Pressure and temperature change in the pipeline :
Caused by operation (\Vent, shut-in and
depressurization) or topography etc.

BIEE IR BAE (HEBG A5 T

Internal corrosion and erosion

A 0 JE PR A2 e

External natural impacts
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Component risks-storage 3 17 X%
Cost-effective monitoring unavailable

S N F it TE R AN T AT

Abandoned well undetected or

cannot meet the requirements
TR 5 AR & T BIE A B 35K Lack of operational procedures to ensure
el e safety and environmental protection
7 O e LD (R 2 2 AR SR U
s R SR = \' | Seismicity or earth
s - = \ : = | deformation over

acceptable levels
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Insufficient injectivity

ENEAS

=~ /| Insufficient capacity

Can’t provide long-term containment A~ G232 ALK B 3:f FH 14 R
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Lifecycle risk management for integrated CCS
projects (CCSEE eI H 4= 4E 1 JE B XSG B #E)D

* Integrated CCS projects: Projects
iInvolve the capture, transport and
storage of CO.,.

CCSERMHE: & HCOfHE. 2
iﬁﬁiﬁji‘ ﬁHTJ

-
— Single source-sink CCS projects
HYECCCSIiH
S ——t & B ek - E;(tensive ‘C(}S Infrastructures
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Lifecycle risk management for integrated CCS projects
(CCSEE i H 4 A im Ji] o ARG & )

Select site &

Begin engineering Storage Initiate Start Cease Transfer
concept studies concept authorization construction operation injection responsibility
Start-up Operation
Closure Post-Closure
Sub-Phase Component
Opportunity | Feasipilit
& y Engineering Construction Capture Transport Injection Storage
Planning study
CO,
behavior CO, present CO, present underground
(Private)
operator
Reguiatery _
authority
Designated
authority

Facilitate decision-making, distinguish liability, and describe the timing of risk occurrence




Lifecycle risk management for integrated CCS projects
(CCSEE R H A=A i Jii] BA AR 7 2D
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ldentification of overarching and cross-cutting
risks R A1) & JR RS A1 AT SR

* Overarching, or overall risks are risks that affect the entire CCS project.

2 J ARG A2 52 M B CCS T H R XU o

* Cross-cutting risks are risks that affect more than one part of a CCS project
chain. Integration risks are considered cross-cutting for the purposes of this
report.

A R AE M CCS I H — A BL_EIAT 1) KU



Overarching risks /X (15)

whole ~ |Startup

. (]
project < = =
w.or [E] _[£|S] |« 2
Capture, |2 |8|2|2|8[8&|¢2|C
Technical, Transport, | @ | E|E| @ |2 | 2T | 2| &
orStorage | 2| 3 | 2| 5| &| 8| &[S 8
O|la |Ww|O |O|F|E|O|a
L | .. includi hi N7 VN =2 ,
OA  Policy egal Uncertainties (including pore space ownership)iZHt i AN & 1 @S%?LW X X X X X X X X X
R 2 [8] Fr & AL
Uncertain cost or regulations for integrated project, e.g. plugging and
OA  Policy abandonment (closure/post closure) A FVE LA & 1, Bl EMER W X
(A%, AZmE)
_ Public engagement (public opposition, risk communication, public disclosure
OA  Polic WENTE - X X X X X X X
Y ofdata, etc)ARSBE (AN . KA. kAT
OA  Policy Project permits not obtained kKB I B ¥ A] W X X
OA  Economic Lack of financial driver e.g., CO, price/credit, benefit (oil or other products)#t < X X X X
Z A BERBN J1, BIINCO M A Gl E &= )
Insuffici ject fi ial - f ital il H 5 A 2 ,
N 2|n:s,u icient project financial resources-cost of capital i H AN &, il 5% W "
Unexpected construction or operational cost changes 7] #h it & 15 34
OA  Economic . P Het perat gesHUMSMIBRBERIE A |, X X X X X X

A (kAR S

OA  Economic Uncertainty in CO, supply CO,fER [ AN & 1 W X X X
E ic, . . .
OA ConOMIC, | ack of emission accountingfifx HEUZ F ) H 2k W X X X X X

Policvy



Overarching risks &5 X K&

whole project
Policy, (W), or
Economic, or Capture,
Technical, Transportation,
or Storage

Opportunity
Planning
Engineering
Construction
Transportation
Injection

Post- Closure

_ Technology scale-upHARBOK (%4 #
OA Technical W X X X X X

#)

Lack of knowledge/qualified resources for

OA Technical wW X X X X X X X X
operating the unitfif = #/E &R FIG A% 55
_ Project impacts on environmentXii H X ¥
OA Technical W X X X X X X
15 ) S
_ External natural impacts on project4FH
OA Technical wW X X X X X

SRR I H (152

OA S External man-made impacts on project4} W « v x x  x
echnica o )
ARSI T H B 5200

Site uncertainty-planning, conflict with
OA Technical other usage, rights3zht A e : M. W X X X X
55 FAb AR T SR 1 R




Cross-cutting risks A2 X X\ fs (13)
whole

Policy, project (W),
Economic, or Capture,

(o] Transportati
Technical, on, or
Storage

Opportunity

Engineering
Construction
Transportation
Post- Closure

Injection

Accidental or intentional interruption or intermittency of
XC Technical ~ CO, supply, CO, in-take or transportation/=4h. W&+ CST2S X X X
U7 =[] R Atk 1 COL BE N L 1\ Bl i

Shared infrastructure by multiple projects (uncertain

OA or _ _ L

XC Technical ownership, performance or lack of coordination)Z Ml  CST2S X X X
HILA W CAWERITAR. TR simk = Phil)
Using existing facilities (especially pipeline, knowledge

S0 o on condition, obligation to other user, CO, or material

C Technical  specifications, uncertain timing) i H BB K& (F:7l/2 CsT2S X X X X X
BB SFAAED RHAR B 55, COLEM BRI |
AN E HO I T)D

XC Technical ~ Unintended phase change & A8 /4~ 3| (K] 4E 38 CsTaS X

CO, out of specifications: source gas compaosition is not

XC Technical
as expected CO N T &R : UEATFE Tl

C—-T-S X




Cross-cutting risks 32 X X\ [&

Policy, pro&ect (W),
Economic, or Capture,

or Transportati
Technical, on, or
Storage

Opportunity
Planning
Engineering
Construction
Post- Closure

Mismatched component performance (capacity, resource,
XC Technical flexibility, efficiency well integrity or lifetime) 57 ALAE (§f8 CST2S X X X
v B RIEME B B TR
Lower capture efficiency due to the upstream plant flexible
operation_EIFHFBIRIZE 1748 8 5 2 A ARG
XC Technical Insufficient storage resource: 7% IE A & S—»T—-C X
Reservoir does not perform as predicted (injectivity
reduction, storage resource, geomechanical stability,

XC Technical C—»T-S X

XC  Technical containment) i EVEREAN TN GEAMETRE. HimisE k. ST o
AN
Model uncertainties regarding the storage performance

XC Technical (capacity/injectivity/containment) & E BB A HEHE S-»T-C X X X X X X
(ReJI~ FENE. E M)
Lack of Maintenance and emergency control procedures/

XC Technical Safety related accident4i4 flI N 2B HIFEF. HH AR CST=2S X X X
AN &

XC Technical Corrosion and material problems &7 F1A4 4} r] i CsTaS X X X

OA or Al Transportation Risks#iZ X [%; TLSC X

XC




Address risks X8 N X5

* Use a team with a range of experience and diverse expertise which covers whole CCS

subsystemsiif 7 2N CCSF ARG & 5 =

S 'R

A

e Consider all information that relates to risk targets, sources, and pathways: historical
data, theoretical analysis, informed opinions, expert advice, and stakeholder input.Z5 &

SR E bR SRS AT TS B MR BT B AR

I IR

* Apply available and practical techniques for risk identification. iz F =2 i 5 1 1R A1

PR DL ETE SR8 TAR B R

* Conduct a systematic approach in sufficient detail to comply with the established
objectives and scope of the risk analysis.>% FH 2 4t 7147 90 M1 P-4
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6,\), Approaches

Similartothe —~ ~ ™
chemical industry Regulatory system of
REMELATE ||| construction projects
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Recommendations for regulating the CCS demos J




Proposal phase——x—

Feasibility

Preliminary

study phase
I

Project proposal or pre-

feasibility study report

Approval for conducting
the preparatory work

Post-closure |

Feasibility study report

C DRC )

\ 4

design phase

Regulatory system for construction projects

Construction

Preliminary design
review

\ 4

Project approval

A

A

phase

* 8 phases
* 6 regulatory nodes
* 13 government agencies

Closure phase

e Report of closure
application

e Geological report of pit
closure

\ 4

Relevant
administrative
departments

\ 4
<DRC approval > Construction permit

design phase

Departments of
housing and urban-
rural development

Construction-

A

Operation phase «x

Safety supervision
departments

\ 4

Business permit of

Hazardous Chemicals

completion phase

Construction project
c?mpletion acceptance report

! )
Departments of housing and
urban-rural development

\ 4

Completion acceptance filing
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Proposal phasel—»

Regulatory system for construction projects

Feasibility

study phase
I

Project proposal or pre-
feasibility study report

o

\ 4

Approval for conducting
\ the preparatory work

Post-closure |

Feasibility study report

\ 4

Preliminary
design phase

Construction

review

Preliminary design

\ 4

\ 4
CDRC approval > Construction permit —

Project approval

A

A

phase

Closure phase

e Report of closure
application

e Geological report of pit
closure

\ 4

Relevant
administrative
departments

Operation phase

design phase

Departments of
housing and urban-
rural development

Construction-

A

Safety supervision
departments

\ 4

Business permit of

Hazardous Chemicals

completion phase

Construction project
clompletion acceptance report

| |
Departments of housing and
urban-rural development

\ 4

Completion acceptance fiIing‘




&

Proposa

phase

Regulatory system for construction projects

study report

e Proposal or pre-feasibility

e Fund application report

A 4

Approved by the

Development Reform

Commission

Conduct pre-feasibility study

Submit PFS report or project proposal and fund
application report to DRC;

DRC issue “approval for conducting the preparatory

work”, according to relevant policies, plans, etc.

T R TR AT BT 75 5
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Feasibility

Preliminary

Proposal phase

study phase
I

design phase

Regulatory system for construction projects

Con

Project proposal or pre-
feasibility study report

Approval for conducting
the preparatory work

Feasibility study report

Preliminary design
review

\ 4

Project approval

AS

Post-closure |

>

CDRC approval>7

design phase

struction

Departments of
housing and urban-
rural development

\ 4

Construction permit

A

A

phase

Closure phase

e Report of closure
application

e Geological report of pit
closure

A\ 4

Relevant
administrative
departments

Operation phase %

Safety supervision
departments

y
Business permit of

Hazardous Chemicals

Construction-
completion phase

A

Constructi

on project

c?mpletion acceptance report

| ,

y

epartments of housing a@

"

urban-rural development

\

y

Completion ac

ceptance filing
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Regulatory system for construction projects

Feasibility study phase

e Feasibility study report
e Social stability risk assessment(D)

. Development and
Reform Commission

e Proposal of site selection

Urban and rural
planning departments

e Review Comment of Energy
Conservation

_|_< Energy saving >

e Approval documents for
environmental impact assessment

departments

e Preliminary review comment of land
use

e Approval of mineral resources
coverage

e Approval of land reclamation plan@

e Evaluation report of geo-hazard risks

Environmental
rotection department
Land and resources
departments

e Evaluation report for seismological
safety

—C Seismological bureau )

e Review of Water and soil
conservation plan

e Water-using permit

e Flood impact assessment

' Water conservancy
departments

e Pre-assessment report of
occupational diseases
e Safety pre-assessment

Safety supervision
departments

Meteorological

e Climate feasibility argumentation()

.

Administration

e Comment of cultural relics@)

dministrative departmen
for cultural relics

v

Ratified reply of Development and Reform Commission

« WEAKME. WM. ThE

Submit dedicated reports to the authorized bodies

to get specific approvals.

Submit the feasibility study report with the above

dedicated reports to DRC for permit and filing.

Involving several governmental departments.
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Feasibility

Preliminary

Regulatory system for construction projects

Construction

Proposal phase

study phase
I

\ 4

Project proposal or pre-
feasibility study report

e

A 4

Approval for conducting
the preparatory work

— Project approval

Post-closure |

Feasibility study report

design phase

Preliminary design
review

U

\ 4

<DRC approval>7

\ 4

design phase

Departments of

\ 4

housing and urban-
rural development

Construction permit —

)

A

phase

Closure phase

e Report of closure
application

e Geological report of pit
closure

\ 4

Relevant

p

administrative
\\ departments

Operation phase

ﬂl

A

Construction-

completion phase

A

Safety supervision

departments

Construction project

clompletion acceptance report

! !

Y

Hazardous Chemicals

Business permit of Departments of housing and
urban-rural development

\ 4

Completion acceptance fiIing‘




@, Regulatory system for construction projects

Preliminary design phase

 Submit the specialized designs to the

corresponding administrative departments

o Fi tection desi :
eview {F're departments> for review and inspection.
‘ fR:CVi.‘ﬁg:gg;li‘;::g}“m  Submit the preliminary design to DRC for
s .
g;(c:;tpaflo.r;.a. |seas_es Safety supervision : .
e Safety facilities design departments review,
review
* Emergency plan for _ o FMHRBAMNAIZ I T IR A

unexpected safety incidents

Nl e rmdl| iy 5 JaTaN

° Emergerlccydplan_for . _<EnVir?cnng_ental> ( /l% lgjj N ﬁ‘m% N 14:17?(\ j: =¥ )
unexpected environmen protection . Eﬂﬁﬁ[{ I\j ’ﬁf%}]‘”: VL 4‘%&% .
H AN 5

incidents departments

e Approval of land supply plan

Land and resources
departments

e : : Development an
L]
Preliminary design review  — raform Comm|55|o>




Regulatory system for construction projects

Project proposal or pre-
feasibility study report

Proposal phase ———x—>

Approval for conducting

— Project approval

the preparatory work

Post-closure |

Feasibility

Preliminary

study phase
I

Feasibility study report

design phase

Construction

1

Preliminary design
review

A 4

N

design phase

Departments of
housing and urban-
rural development

A\ 4

(DRC approvalj

Closure phase «

A

phase

e Report of closure
application

e Geological report of pit
closure

v
Relevant

administrative
departments

Construction permit —

U

Construction-

A

Operation phase <«¢

Safety supervision
departments

A\ 4
Business permit of

Hazardous Chemicals

completion phase

Construction project

c?mpletion acceptance report

| l

Departments of housing and
urban-rural development

\ 4

Completion acceptance fiIing‘
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Regulatory system for construction projects

Construction

design phase

e Permit for construction
land planning

e Permit of construction
engineering planning

.—®anning departmen@

e Approval documents for
land acquisition of
construction projects

' Land and resources
departments

e Review of construction
drawings design document

e Bidding and tendering of
construction projects

e Construction projects
construction contract filing

e Review and approval of
public facility construction
projects

Departments of
! housing and urban-
rural development

e Construction projects
seismic fortification

~—€eismologica| bu reaD

Construction permit

\
Departments of
housing and urban-
rural development

Submit a series of construction documents

to the relevant administrative departments.

Departments of housing and urban-rural

development issues construction permit .

m [E +
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Regulatory system for construction projects

Project proposal or pre-
feasibility study report

Proposal phase——x—>

Approval for conducting
the preparatory work

Post-closure |

Feasibility

Preliminary

study phase
I

Feasibility study report

C DRC )

\ 4

design phase

Construction

\ 4

Preliminary design
review

A 4

Project approval

A

A

phase

Closure phase

e Report of closure
application

e Geological report of pit
closure

A\ 4

Relevant
administrative
departments

(DRC approval>7

design phase

Departments of
housing and urban-
rural development

\ 4

Construction permit

Operation phase

Safety supervision
departments

A 4

Business permit of

Hazardous Chemicals

-

Construction- ‘\

completion phase

c?mpletion acceptance report

Construction project

|

A\ 4

Departments of housing and
urban-rural development

A 4
\— Completion acceptance fiIing/




Regulatory system for

construction projects

Construction-completion phase

Construction project |
completion acceptance report

—@anning departmen@

Planning acceptance

Departments of
Energy saving acceptance | housing and urban-
rural development

Fire control acceptance
Explosives construction

—< Fire departments >

acceptance(®

Environmental
Acceptance of environmental protection
protection facility departments

Safety facility acceptance

Approval for pressure vessel

| Safety supervision
departments

installation @)

Quality supervision
departments

Departments of
Completion acceptance filing housing and urban-

rural development




Regulatory system for construction projects

Feasibility

Proposal phase

study phase

Preliminary

Construction

\ 4

Project proposal or pre-
feasibility study report

e

A 4

Approval for conducting
the preparatory work

Post-closure |

Feasibility study report

Project approval

\ 4

design phase

Preliminary design
review

A 4

<DRC approval>7

design phase

Departments of

housing and urban-
rural development

\ 4

Construction permit —

P

A

phase

Closure phase

Operation phase <x

\

Construction-

completion phase

e Report of closure
application

e Geological report of pit
closure

\ 4

Relevant

p

administrative
\\ departments

Safety supervision

A

departments

Construction project

clompletion acceptance report

!

Y

Hazardous Chemicals

Business permit of

Departments of housing and
urban-rural development

g

\ 4

Completion acceptance fiIing‘
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Regulatory system for construction projects

Operation phase

Chemicals

Safety production permit
e Business permit of Hazardous

' Safety
e Transport Permit of Hazardous | supervision
Chemicals departments

e Storage Permit of Hazardous
Chemicals
e Post-assessment Environmental
e Routine examination rotection departme

@

The relevant supervision departments

issue licenses for operation;

Safety supervision departments and
Environmental protection
departments will periodically inspect
the construction project during

operation.
W T )28 A fe Ak i 3a S Y AT IE
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Regulatory system for construction projects

Proposal phase——x—

Feasibility

study phase
I

Project proposal or pre-
feasibility study report

e

\ 4

Approval for conducting
the preparatory work

— Project approval

Post-closure /

Feasibility study report

Preliminary

design phase

Construction

Preliminary design

review

)

\ 4

design phase

Departments of
housing and urban-
rural development

\4
CDRC approval)i Construction permit

A

3

phase

Closure phase

e Report of closure
application

e Geological report of pit
closure

v

/ Relevant

administrative

\\ departments /

Operation phase <

Construction-

A

Safety supervision
departments

y

Business permit of
Hazardous Chemicals

completion phase

Construction project

c?mpletion acceptance report

| I

Departments of housing and
urban-rural development

\ 4

Completion acceptance fiIing‘




Regulatory system for construction projects

Closure phase

Report of closure application

Geological report of pit closure |

v

Review of work safety
completeness

Land and resource?

departments

Review of water and soil
conservation

\_ departments

~ /‘Safety supervisiorD

Review of environmental
protection

\_ departments

/Water conserva ncD

Review of land reclamation

}

Nullification of mining license

Environmental
protection
departments

/Land and resource

\_ departments

)

In mining industry, the closure

regulatory is comparatively

mature.
KB B B RRATIE A
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Regulatory system of CCS projects

Proposal phase

Feasibility study phase

A

> Preliminary design phase

| Construction design phase‘7

o Proposal or pre-feasibility
study report
o Fund application report

Feasibility study report

Development and
Reform Commission

Proposal of site selection

Review Comment of Energy
Conservation

Y

Approved as “Green Card”

project by the Development
Reform Commission

Approval documents for
environmental impact assessment

Approval documents for storage site
investigation

Investigation report for important
mineral resources coverage
Evaluation report of geo-hazard
risks

Urban and rural
planning departments

Energy saving
departments
Environmental
protection department:

e Underground space utilization
authority registration

Evaluation report for seismological
safety

Pre-assessment report of

Land and resources
departments

Seismological bureau

e Fire protection design
review

® Review of protection
facilities design of
occupational diseases

o Safety facilities design
review

e Emergency plan for
unexpected safety incidents

Fire departments

Safety supervision
departments

e Emergency plan for
unexpected environment
incidents

Environmental
departments

protection

N

e Approval of land supply plan

occupational diseases
Safety pre-assessment

Safety supervision
departments

Land and resources
departments

Water and soil conservation plan
Water-using permit

< Water conservancy

departments

Preliminary assessment for sea area
utilization

Marine environmental impact
assessment

Oceanic administration
departments

i

‘ Ratified reply of Development and Reform Commission ‘

‘ Post-closure phase

| Closure phase

\—'—1

® Preliminary design review

Development and
Reform Commission

Permit for construction
land planning

Permit of construction
engineering planning

\
Planning departments

Approval documents for
land acquisition of
construction projects

Land and resources
departments

Review of construction
drawings design document
Bidding and tendering of
construction projects
Construction projects
construction contract filing

Review and approval of
public facility construction
projects

Departments of
housing and urban-
rural development

Construction projects
seismic fortification

&/

’—Geismological bureau

Departments of
housing and urban-

Construction permit

} Operation

rural development

phase <

+_

‘ Construction-completion phase

e Safety production permit
® Business permit of Hazardous

e Environmental
impact evaluation

Envitonmental \o Closure application

Land and resources
departments

protection e Environmental im i
pact and risk _
departments evaluation report Environmental
protection
e Evaluation of well completeness departments

o Safety evaluation of well sealing
plan

e On-site acceptance for project
closure

Notes:

e Contents in red indicates that modification
and supplementation of approval basis are

Safety supervision
departments

e Handover procedure
e Management plan in post-closure

Land and resources
departments

|

still needed; e Funding plan in post-closure i
e Yellow background indicates blank in « Accident prevention and En;]’['_g%re‘gg:‘t?"
supervision. remediation plan in post-closure departments

Chemicals

e Transport Permit of Hazardous
Chemicals

e Storage Permit of Hazardous

Safety
supervision
departments

Chemicals

e Post-assessment
e Routine examination

Environmental
protection departments

e Construction project
completion acceptance report

Planning departments

Departments of
housing and urban-
rural development

‘- Planning acceptance

‘o Energy saving acceptance

e Fire control acceptance

o Explosives construction Fire departments

acceptance
- - Environmental
e Environmental protection protection
facility acceptance departments

Safety supervision
departments

‘o Safety facility acceptance

e Approval for pressure vessel
installation

Quality supervision
departments

Departments of
housing and urban-
rural development

‘ Completion acceptance filing




(EJJ/ Regulatory system of CCS projects

Feasibility study phase

\0 Feasibility study report Rgfegfmogg]rﬁmi:s?n
‘- Proposal of site selection Uioe ene) rurel
e Review Comment of Energy planning departments

Conservation

e Approval documents for Fanerg'}/t savirgg
environmental impact assessment epartments

e Approval documents for storage site .

e Investigation report for important protection department:

mineral resources coverage
Evaluation report of geo-hazard Land and resources
risks departments

Underground space utilization
authority registration

o Evaluation report for seismological F ;
safety —( Seismological bureau)

® Pre-assessment report of -
occupational diseases Safety supervision

o Safety pre-assessment departments

e Water and soil conservation plan

e \Water-using permit

e Preliminary assessment for sea area

utilization ) Oceanic administration
e Marine environmental impact departments
assessment

‘ Ratified reply of Development and Reform Commission ‘

Feasibility study phase :
CO2 classification in CCS projects: hazardous chemical A2.2 fafkihA2.23%

“CCS Environment Risk Assessment Technology Guide” is being publicized. F£3& XSG iEEH AR SN IEE AR, AlfEL
Storage site investigation; ¥ /237 bk fik 7 1

Conflict between CCS projects and mineral resources projects is being studied. ¥ ¥ [ 7& 0] @il 1ELEHF 7

Safety pre-assessment (induced earthquakes unclear) Z & WiE L G H, REB7WHE, HCCSIHE K HLRE A 8 75 i 7%
Off-shore storage : storage site selection and environmental assessment; EEHF 7 TH 75T 78 18 HE AR
Underground space utilization authority registration; 25 [8] ) FH A o] &5



@ Regulatory system of CCS projects

Preliminary design phase

o Fire protection design

review Fire departments

e Review of protection
facilities design of
occupational diseases

o Safety facilities design
review

e Emergency plan for
unexpected safety incidents

Safety supervision
departments

e Emergency plan for Environmental
unexpected environment protection
incidents departments

Land and resources
departments

e Approval of land supply plan

Development and
Reform Commission

e Preliminary design review —

Preliminary design phase:

«  “Emergency plan for unexpected environment incident” has addressed by MEP, but “Emergency plan for
unexpected safety incident” is untouched by ASW.

« HEIRKFMN IR S ZERRF P2 TS




@ Regulatory system of CCS projects

Operation phase:

* Monitoring and report requirements associated with environmental risks addressed by MEP, but that with safety is
little.

7N v ke SR v Rl IR ST S /i 2 B2 et AR e s b2 N 7 =i Wl =i T S ) i P 1= e o9 Y v L T 1

Operation phase

e Safety production permit

e Business permit of Hazardous
Chemicals Safety

e Transport Permit of Hazardous supervision
Chemicals departments

e Storage Permit of Hazardous
Chemicals

® Post-assessment Environmental
e Routine examination protection departments,




@ Regulatory system of CCS projects

Closure phase: No regulation.

Closure application; <[] H ik

 Environmental impact and risk evaluation report ; I35 5200 XU PEAS Tk

* Evaluation of well completeness; 1 & 52 #4134

« Safety evaluation of well sealing plan ; #3777 &2 & TEVPEG

« On-site acceptance for project closure ; _FEI< 75615

« Handover procedure ; A HFE

e Management plan in post-closure; KM EEH TR

 Funding plan in post-closure; KW G R & T HE

 Accident prevention and remediation plan in post-closure=% 4] 5 S5 i Tl 5 M KUH &

Post-closure phase: No regulation.

« Environmental impact evaluation; 355200 P4

‘ Post-closure phase }‘ Closure phase

; o Closure application and and resources
o Environmental Environmenta departments

impact evaluation protection e Environmental impact and risk
. departments evaluation reportp Environmental

protection
e Evaluation of well completeness departments

o Safety evaluation of well sealing T
pIan. ) departments

e On-site acceptance for project
closure

Notes:

c dind h dif e Handover procedure Lang and resources
e Contents in red indicates that modification f _ epartments
and supplementation of approval basis are * Management plan in post-closure

still needed; e Funding plan in post-closure
Environmental

e Yellow background indicates blank in o Accident prevention and protection
supervision. remediation plan in post-closure departments
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& Summary 45

€ Large scale integrated CCS projects:
* More cross-cutting risks, less experience; need A comprehensive and systematic
assessment;
o XM NEGEE N, Hzikb, TEAMH. RGP
€ Referential experience: Denbury. Kinder Mogan
* The earlier the better: planning phase ;{Qﬂﬁ? I B B

* Process management: all phases I FEE . THFES I E
« Assessment method: for more than 60 types of risksPEAL 77k & H T AN E ST X
5 16022 Fif

€ Regulation of demos:

» Approved as a “green card” project; it N “4EK” TiH;
* Filing on province level, communication between enterprises and governments,

avoiding cross-border; A2 &% WESHTTHEE. DX
e Obtain Mining right, no other resource conflict; .3 KM A ToHAth B 5 ph 28




