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2020 4F 10 A, EFMERE (Y48 13 2050 4EH—Rr=a—hr T/ (CN) OEBEZHIETZ &
EEL, £/, 20214 4 HIZ1E, 2050 4= CN HAE LA CE.O e HARE S LT, 2030 I
TRENEH A% 2013 ED D 46%HIIK T2 Z L 2 BIFT 2 & & 51T, 50%0D & A [ 1T Pk 2 fi
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2. CO2NAT 54 VIZHT 5ENDOEMIEHFDRAE

21 BE
ARG & LT EAMA R (TR, HirBig) 2 LU TFIC8IREd 5,

1) [EBIEYERRS 1S0 27913:2016, Carbon dioxide capture, transportation and geological storage -
Pipeline transportation systems
WS WAREERSAE, KUHH CO2 /31 7T A
BEERLE ¢ CO2 34 7T A BT D [EBAEAERU . BT AR TR R AR 2 AR 72
. BGETEET OFUT LA 258k BN L E S D T iE,

2) Rkt DNV-RP-F104, Design and operation of carbon dioxide pipelines
WS AR ERSE, KAH CO2 /31 7T A
BOERM 0 1S0 27913:2016 23R E S 45 £ T, RO DNV-RP-J202 73 [E BRI HE— D
CO2 A T T A Hdfifadt T~ T,

3) JE[E A% BSI PD 8010-1:2015+A1:2016, Pipeline systems - Steel pipelines on land
WS 0 Al A CO2 (RiR) . B I amE Ok LA 754 v
MEHR 0 20154F12 CO2 =B L CamWal ST,

4) K[EEH 49 CFR Part 195, Transportation of Hazardous Liquids by Pipeline
WIS« WRFRIERS SR CO2 72 EfaRikik 1 7' Z 4 > (KUHH CO2 1T xt5:4%)
BEEH : CO2 A T T A UNIRS E R L TWLKEOHFIEM TH 5,

B, ENDOASL T T A CHRHEE LTI, Z0ENCHLUTOL Y RbonH s, Zihb
12 CO2 A 7T bBHEND A, CO2 1T AFHMITSITEFELL W=, AFHE DX
GHET D,

775 Z Jik CSA Z2662:23, Oil and gas pipeline systems
BWHSR . A, TR T T4 (CO2ELe)
%17t :  CSA Group

A —A K Z U T Bk AS 2885, Pipelines - Gas and liquid petroleum
WHXI% . A, HRASS T T4 (CO2 &)
#1776t :  StandardsAustraia



2.2 FAiiEstFDE/R
2.2.1 EFFZERF 1SO 27913:2016

ISO 27913 i, [EEZUE(L RS (International Organization for Standardization) (2 Y . 2016 4F 11
RIZHRR Y U — A STz, BITE, HITZ B4 ISOITC265 (12 L ETEENED S TEY ., Wb
RSUETRB Y V=2 SNDTETH D,

ARG, RARGBER AR, B L ORMORE E - i CO2 /31 7T 4 U Th DM, FHAHIZK
FIZHOWT oI 20, SETHTIE, KAICBE T 2 S KRIEICIE R SN D RIAATH 5, £
7z, Normative references (fiLHELM) & L TLLTF D 2 A ZET b TR Y | 1RO —KN A
WA ANA T T A T DERFHIZNOAFREEZZRT b0 L L, Ak TIT CO2
A T T A NRHE LT BAIRNE 2 il < T 5,

SO 3183:2012, Petroleum and natural gasindustries - Steel pipe for pipeline transportation systems

SO 20765-2, Natural gas - Calculation of thermodynamic properties -
Part 2: Single-phase properties (gas, liquid, and dense fluid) for extended ranges of application

#£ 2.2-112 1S0 27913:2016 Dk Z <4, WA, %k DNV-RP-F104 &% LT\ 5 b
D EHEERIN D,

2.2.2 EREHMiiEE DNV-RP-F104

DNV-RP-F104 [%, / VD =— « F A [ZAHE & (& < [EFRAYEE =0 DNV AS 2351771 5,
CO2 /3A 7 Z A 24 % Recommended Practice (HEZEHIHE) T 5, 1EKR « SGETIEREZ LI FITR
R

20104 4 H  DNV-RP-J202, Design and Operation of CO2 Pipelines 31T

20174 11 A AARWET, LEEF S % RP-J202 725 RP-F104 (A

20194 9 1 RP-J202 (July 2017 edition) ODBEIEIZLE 5 FEFAT

2021 4% 2 H EAOUGET

20214 9 A HAEHIT E D LFEFSEH (DNVGL-RP-F104 7)» & DNV-RP-F104 ~)

ARG, RARGEER AR, B X ORMOME E - HiE CO2 /N4 7T 4 U Th DA, MK
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# 2.2-1 1S027913:2016 DAk
Part KIAH /NEH
1 Scope
EERIES
2 Normative references
LD SR
3 Terms and definitions
FHRE &
4 Symbols, abbreviated terms and units
RLA . WEEE. HAL
5 | Properties of CO2, CO2 streams and mixing of CO2 | CO2 1. #0J1%%, AL & &
streams influencing pipeline transportation
AT T A SRR 52 5 CO2, CO2 A
FU—ABLNCO2 % b U —LIBAWO
6 Concept development and design criteria 2 AR BT UE . CO2PL D fEFME
a7 MER L BRGET T &R TR =T ' A
AT Laat O SR K i OREE
VAT Uk
7 Materials and pipeline design WIHEE R, 714 31 THE. &5
MBS 7T 1 R B SeiE
8 Construction PR E i
Jitg T
9 | Operation PR, A - B - R
]
10 Re-qualification of existing pipelinesfor CO2 service
BEAF/ A T A > D CO2 5 0D 7= 6D D FFR AT
Annex | (informative) Composition of CO2 streams
A (%) C02 A | U — L DHARK
Annex | (informative) CO2 characteristics CO2 DBFEHI 720, Fie B | Pk
B (235) CO2 DFftE TV
Annex | (informative) Internal corrosion and erosion Wi & & O /Mext R, R o
C (%) NEERLTn—Ya . ONmEESE, e —Ya UiRh
{bxtiR
Annex | (informative) Use of the modified Battelle Two-
D Curve Model
(%) {E1E Battelle Two-Curve &5 /L D1 ]
Annex | (informative) Data requirements for an integrity
E management plan

(B8) WANEEEEE O T — 5 B
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# 22-2  DNV-RP-F104 DRk
Section KIEH /NEH
1 General AIE & . AR, BdRWOEPE, w5, 2]
WEEE ik, &% L IEEE
2 Specific properties of CO2 fliF: CO2 DM ERAIEE, CO2 A U — LD
CO2 D5t FELRK
3 Safety philosophy URAZDEFRH L E2— REHZIB T DY
24 AR A7 DI, VR
4 Concept development and design premises | ixal = o &7 N DAL, X EHRIHE. 3 FHEAI
a7 NP & REHRTTE
5 Materials and pipeline design MERRE ., ESEME, B, FRRE. &
MR XA 7T 4 kG HUEPERE O IRRREE, JE 7. KFEMeab
6 Construction Tra X GRUERSE()
it 1.
7 Operation L, AT R T A BRI E
S i, EERE R E TN, U R 7 A & e E
PRELE, AR - B - BBt R TR B
RETEED
8 Re-qualification of existing pipelines to | BEix/ A 77 A D CO2 /3A 7T A »~D
CO2 pipelines BROEAR, BRI 7r kX
BERR A T T A D CO2/3, T T A
~O R
9 Bibliography
X3 H
Appendix | Cross references to pipeline standards.
A A T T A CHUE DI RS

2.2.3 ZE#R# BSI PD 8010-1:2015+A1:2016

WEHRMHE (British Standards Ingtitution, BSI) 2338479 534 77 A L H4fiA& PD 8010 > U —
R, WD XD IR E 72> TN B,

PD 8010-1:2015+A1:2016

PD 8010-2:2015+A1:2016

PD 8010-3:2009+A1:2013

PD 8010-4:2012

Pipeline systems - Steel pipelines on land. Code of practice

e bt A 7T A

WA T T A

Pipeline systems - Subsea pipelines. Code of practice

Pipeline systems - Steel pipelines on land. Guide to the application of

pipeline risk assessment to proposed developments in the vicinity of
major accident hazard pipelines containing flammables. Supplement to

PD 8010-1:2004

b SRS A 7T A 0 U A7 G RS

Pipeline systems - Steel pipelines on land and subsea pipelines. Code of

practice for integrity management




b bds X ONBIE OFHIEL A 7T A o DR rEE B
PD 8010-5:2013 Pipeline systems - Subsea pipelines. Guide to operational practice
MIE A 7T A OIEERFR S
% Codeof practice: FERiBinE, EHiMHl Guide: f&#t

ZD 5B PD 80101 &, TERITAM « RIKT A FEZMRIMAEE T HHDThH o727, 2015 FI
National Grid plc (IH British Gas % & L7-%4k) 723506 L7~ COOLTRANS (CO2Liquid pipeline
TRANSportation) W5t~ 1 77 AORR A TUAA, CO2 3B STz, BIEOmEHEFITR D & F
D&7oTND,

PR LR A T T A U RT AORGE, BIE, AR, AR, — b RIS, JERR
RRiE, B, ER. RSF. BEREICBE T ORI L T A XU R,

W S A 7 A v HgapEsh (PD 8010-2) .

Fill, A ZEUIRE, B R OVRRME, FRME, B, BUSHE. I ARERBREICEE K
E LT VIEE A RO fER 72 2 O OWE, RE—25~+120 C .

# 2.2-3(Z, PD 8010-1 DRk % /~9,

7B, EEICE VT, BSI PD 8010 U —XDIED, RO L H7e3A T T4 U HEMEERD S
23, BURTIE CO2 12iTxtis LTy,

IGEM (Institution of Gas Engineers and Managers) TD (Transmission and Distribution)/1 Edition 6,
Steel pipelines for high pressure gas transmission
- FOBTARIE 2021 4F 11 A FAT,
+ i FH R X R IR T A KBS 5 A Be B8R <A 7" T A 6 K ONBERR i D Rk . i, R
“Fo
European Standard BS EN 14161:2011+A1:2015,
Petroleum and natural gas industries. Pipeline transportation systems
- 2003 4F{Z, BS8010-1:1989, BS8010-2.8:1992, BS8010-3:1993 23 FE i 41, ZDRERE LT
FIRY U — A,
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# 22-3  PD 8010-1 Ok
Section KIEH /NIE H
1 Scope
i
2 Normative references
L EEHED 2
3 Terms, definitions, symbols and

abbreviations
HiE, E#FK. Lo, IKGE

4 Health, safety and assurance BRER - 224> - BRI, VERERAE. SOEMRAE, AXGF - &
R, K4, fRGE 7% - AREEROCRAE, S & FEIEOMRGE, FHE & X
5 Design - System and safety VAT LER, MEDOHIE, AT TA T rEX
At - AT AL ek Rt AEOEELBREORE, AT TA TR
7T LORESZFT. V— FEE
6 Design - Mechanical integrity ARETHLTE, T, W, LEME, RN T T A
RREE - M A MR, £ OISR, ik & EEY, FLr T
U RELT, AR AR SRAE, £ 27 v a IREE LT
OALE, EEMEORER, R, RUETM - X7
I¥x v Fyr— YR—FLETI— TohH—7
a7
7 Design - Stations and terminals GFTORE, VAT UM X2V T 1, LaM,
REE - AT —varvb =3I | @Y, BER. RE. BAFR X7 A ER BE
BEAT—vay, Gl - BE AT A B - wiE
VAT A
8 Design - Materials and coatings TALRAT RNATTAUERM, VT ES R
WAt - MR ik 7 v 7 - BILE, EEkTE. S THRFE. 2 oo
fitEHSM, 2 —7 17
9 Design - Corrosion management PN T A DRV, PN TS £ DR IR, A4 i 2 O R FAM
REF - WRE SMEER OB, BT e 7T A ik, BREH
&
10 | Construction - Fabrication and ZEARGHE & FINE, M TEHE, oo B MR T, 2
installation B E e B O & D W, M TR, (R
i T - R LB B, BUGEE, RERBE, L— FO¥ER, AT
TA L OREE, B, AT I~ —T—, 7
—= U T EWE, FA A VR i L% OB
IIRHEE , Fogk
11 | Construction — Testing e, dEE, THERER, RBRoMEEE Lur, R
i L - BB BRFIE, SR, Rk oFIE, REBRFEEG OB
. MWERBR SN CO R WA (F—LT v
VEEE). FRTHBR, B SCE L RiEk, B 3
A 774 O, R AR
12 | Preccommissioning and commissioning | /3 77 A4 VINEMOBEIE, 7 ) —= 7 Wl
7L a (REGmATEE) RS | S OE A, EiRH S, 7T A OB, Hias
RVAT LOBRERER, KE L ek
13 | Operation, maintenance and integrity BT, EER, R AVERGEE L, RGO EE

assurance management
L RST, e OREEE P




Section KIEH /NEE

14 Abandonment BEIEDFEL, Fodk
B 1k

Annex | (informative) Extent of pipeline systems for conveying oil and gas that are covered by this part of
A PD 8010
(2%) PD 8010 DA/ N— hTHNR—=IND5 A « HAGENSA T T4 v AT LOHIPH

Annex | (normative) Quality assurance
B (HLaE) i E PR AIE

Annex | (normative) Records and document control
C (Bidh) Fofk s }NEOEH

Annex | (informative) Hazards in pipeline design
D (BB) " T T A URGHIB T D kRt

Annex | (normative) Safety evaluation of pipelines
E (Blit) A T IA DM

Annex | (normative) Pipeline route selection
F (BEUE) AT T A L — N DIRE

Annex | (normative) Loads
G (tRYE) nf i

Annex | (informative) Buckling
H (%) el

Annex | (informative) Planning and legal
| (ZE) EtH LB

2.2.4 ¥[EEH 49 CFR Part 195

HHHHI4E (the Codeof Federal Regulations, CFR) %, 7 A U 7 &REOHE I EFIZ L 0 #HE R
DR TRMmEIND, — WA OKBHI BN - BIEZ LM LB TH D, 7 A Y DAREDITE
EBEELTHESTOND Z bbb D, BITILIE, 7 A U I ESLACE LS MRS R R

(Office of the Federal Register) T& %, Titlel 75 Title 50 £ TTHA I, D H 5 Title 49:
Transportation (49 CFR & #£5t) 13K [E R4 Department of Transportation DFfE & 72> T\ 5,

49 CFR DA R 22-4 B L UOE 225 2" F, ZD9HH Subtitle B Chapter | : Pipeline and
Hazardous Materials Safety Administration, Department of Transportation 73, E§giE /A 77 A L fal&W
ZafR (PHMSA) 235priEd 5 BRI Th 5,

49 CFR Subtitle B Chapter | ™ H ¢, 49 CFRPart 195 : Transportation of Hazardous Liquidsby Pipeline

(195.0-195.591) (ZHW\ T, CO2 (WA, HEEGEA) Hk R4 BB ED G T D,

72X, RIRITAED IT A DEHEIZ DWW T ORZLEHRHNIL, 49 CFR SubtitieB Chapter | @ H1C 49 CFR
Part 192 : Transportation of Natural and Other Gas by Pipeline; Minimum Federal Safety Standards (192.1 —
192.1015) (2R STV A, CO2 IZ DWW T DREHITIE BRI IEBHECTENFTEN L DA THY | K
FRD CO2 Bk T DUV TR DR BIHINIT R 72 B 722 u,






Part 195: Transportation of Hazardous Liquids by Pipeline Dk % 3% 2.2-6 (2777, §195.1 (ZFL#D
LB, ANR— ORI EDOIE, TREMS (Outer Continental Shelf) /31 77 1 U fiEsk % &
e, MEEIIANEOFIEH, EIFENOICEEL RITT A T T4 Uik LOE 6 DOfiar

\Z B D BRI IR £ 721X CO2 Dk Th b, &

e b, XUH CO2 1T g ThH %,

F 2.2-6 49 CFR 195 DY,

Section YEFEHZ A TtV g
Subpart A | General —
195.0 | Scope. 1 St
195.1 | Which pipelines are covered by thisPart? | A7/ A 7T A4 VRN Z D/X— FDOKR &
725032
195.2 | Definitions. T
195.3 | What documents are incorporated by EDOXHIBRILENZRIZIY 20— FIZ
reference partly or wholly in this part? A HY FE T AT RRHNT AL AIA F LTV 5 9?
195.4 | Compatibility necessary for transportation | fu [ 70 & I8 & 72 1% ZER (L fR 38 D 18 1T 40 38
of hazardous liquids or carbon dioxide. 7RG
195.5 | Conversion to service subject to this part. Z D= M) =B RA~DZLEH
195.6 | Unusually Sensitive Areas (USAS). D T 72— Y 7 (USAS)
195.8 | Transportation of hazardous liquid or E LS TR SN A T T A LD
carbon dioxide in pipelines constructed fERRI AR £ 7213 —BR{L IR 35 Ok
with other than steel pipe.
195.9 | Outer continental shelf pipelines. SRR (FEMESNREEM) A 7T A
195.10 | Responsibility of operator for compliance | & D/ N— F ZW5F T 2 720 DHFEE D ET
with this part.
195.11 | What is aregulated rural gathering line Hfl s Baoxy P 774048
and what requirements apply? AP ETED KD BN S D02
195.12 | What requirements apply to low-stress JELE DAL I3 A T A4 T ED LD
pipelinesin rural areas? REER B S D02
195.13 | What requirements apply to pipelines fEMR 72 R IR %2 B Tk T 234 77 A
transporting hazardous liquids by gravity? | (Z1ZE D X 5 e BE EH S 5 7?
195.15 | What requirements apply to reporting- WEBH OHOF XY FY 7T 4 21T E
regul ated-only gathering lines? D X5 T BEDE FH S D H?
195.18 | How to notify PHMSA. PHMSA (Zil%19 % ik
Subpart B | Annual, Accident, and Safety-Related IR, Filg, B X OZ RO R RE
Condition Reporting
195.48 | Scope. 1
195.49 | Annual report. RS
195.50 | Reporting accidents. FiOHRE
195.52 | Immediate notice of certain accidents. R IE D 0 BNRE I8 %N
195.54 | Accident reports. FHCR S
195.55 | Reporting safety-related conditions. LRBIE ORI Z T D
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Section BEEEHX A L FaR
195.56 | Filing safety-related condition reports. LB ORI OR
195.58 | Report submission requirements. L AR — Mg
195.59 | Abandonment or deactivation of facilities. | fiiax D HE F 721345 1k
195.60 | Operator assistance in investigation. FHER OPMA SR
195.61 | National Pipeline Mapping System. BEASNATIAL Y vy BT VAT L
195.63 | OMB control number assigned to THRIEICHI Y B THND OMB EHE =

information collection.
195.64 | National Registry of Operators. FEH OEF B E
195.65 | Safety data sheets. BT —H— b
Subpart C | Design Requirements AT S

195.100 | Scope. i

195.101 | Qualifying metallic components other than | /A 7° LSk D4 & & it D FEE
pipe.

195.102 | Design temperature. AR

195.104 | Variationsin pressure. £ D2

195.106 | Internal design pressure. MR RS

195.108 | External pressure. HMERE T

195.110 | External loads. SV Ay E

195.111 | Fracture propagation. il DR HE

195.112 | New pipe. BrLvsg 7

195.114 | Used pipe. A T

195.116 | Valves. v %

195.118 | Fittings. T

195.120 | Passage of internal inspection devices. PRI R A 2 1 0D e

195.122 | Fabricated branch connections. R SVALGSY gWeb s 375

195.124 | Closures. Ja—x—

195.126 | Flange connection. 7T Vg

195.128 | Station piping. A B

195.130 | Fabricated assemblies. WAL THNT=T ' T

195.132 | Design and construction of aboveground W ETVvA 2T T N2 ORGEE R
breakout tanks.

195.134 | Leak detection. Rkl

Subpart D | Construction Jiti T
195.200 | Scope. 1 4

- 11 -




Section BEEEHX A L FER

195.202 | Compliance with specifications or FERR E 7o 1T B ~ D HEHL
standards.

195.204 | Inspection—general. B - —%

195.205 | Repair, alteration and reconstruction of BT OM ET VA 7T T N2 OB
aboveground breakout tanks that have HSEPSENONERE:
beenin service.

195.206 | Material inspection. AL

195.207 | Transportation of pipe. A T D%

195.208 | Welding of supports and braces. PAR—h&ET L —ADOWREE

195.210 | Pipeline location. XA T T A DO

195.212 | Bending of pipe. A T O/

195.214 | Welding procedures. T

195.216 | Welding: Miter joints. Wi ~A 4 —YaA vk

195.222 | Welders and welding operators: T KOS Lk L O
Qualification of welders and welding HEF OB
operators.

195.224 | Welding: Weather. B R

195.226 | Welding: Arc burns. W 7 — 7 RE

195.228 | Welds and welding inspection: Standards | #&#d L O A Fra iLiE
of acceptability.

195.230 | Welds: Repair or removal of defects. EHe KR OERE 721 3bR %

195.234 | Welds: Nondestructive testing. et A

195.246 | Installation of pipein aditch. BEA~D/SA T DOFRE

195.248 | Cover over buried pipeline. i A A (Ve - )

195.250 | Clearance between pipe and underground | 731 7" & Hi A& IEN) & DR 0D B H]
structures.

195.252 | Backfilling. ML

195.254 | Above ground components. Wz R—x%> b

195.256 | Crossing of railroads and highways. (ZSERRU SN %5 )

195.258 | Valves: Generdl. PIVT R

195.260 | Valves: Location. 2VT ALE

195.262 | Pumping equipment. Ny A

195.264 | Impoundment, protection against entry, WETVA 7T NE T ORI, RAICK
normal/emergency venting or pressure/ T ORE, B BEYERE IR R
vacuum relief for aboveground breakout ik
tanks.

195.266 | Construction records. THFek

- 12 -




Section BEEX A RV FER
Subpart E | Pressure Testing it 7R

195.300 | Scope. i

195.302 | General requirements. — L

195.303 | Risk-based alternative to pressuretesting | W EBR QiR K3 X O R LR FE DS A
older hazardous liquid and carbon dioxide | 7 1 >~ DIt EHABRICK DD U A7 X—2D
pipelines. IMEES

195.304 | Test pressure. AR )

195.305 | Testing of components. a R —x v b ORER

195.306 | Test medium. BRI (A

195.307 | Pressure testing aboveground breakout b7 LA 0T 2T OMERER
tanks.

195.308 | Testing of tie-ins. ZAA DT AR

195.310 | Records. FLdR

Subpart F | Operation and Maintenance 3 L ORAT

195.400 | Scope. 1 4

195.401 | General requirements. — A

195.402 | Procedural manual for operations, AL R, BEROFIH~Y =27 L
maintenance, and emergencies.

195.403 | Emergency response training. BRI R

195.404 | Maps and records. Hi & Rk

195.405 | Protection against ignitions and safe FEBREZMA O BABLOZEZRHADIC
access/egress involving floating roofs. X9 % IR

195.406 | Maximum operating pressure. s FH T

195.408 | Communications. WiE

195.410 | Line markers. FA L~ —A—

195.412 | Inspection of rights-of-way and crossings | AT FIRE/KIKIZ 35 1T 2 1T HEds K OV 72 A
under navigable waters. DI

195.413 | Underwater inspection and reburial of AFXTaBELZDOANVILIZBIT 34T F
pipelinesin the Gulf of Mexico and its A OKPRRAE &
inlets.

195.414 | Inspections of pipelinesin areas affected BEIBRBLOARKEORE LT DM
by extreme weather and natural disasters. fﬂi WZBT A T T4 OB

195.416 | Pipeline assessments. AT T A ORI

195.417 | Notification of potential rupture. 210) 2B %@

195.418 | Valves. Onshore valve shut-off for rupture | 73V 7 IR Z B 2 72 Dl B v7 0
mitigation. S I

195.419 | Valve capabilities. VT DRSRE

195.420 | Valve maintenance. IIVT DA T F A
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Section BEEEHX A L FER

195.422 | Pipeline repairs. AT T4 DOIELR

195.424 | Pipe movement. A T DEE

195.426 | Scraper and sphere facilities. AJ ==& AT 4 T O

195.428 | Overpressure safety devices and overfill R ALE L TR Ik 2 X T A
protection systems.

195.430 | Firefighting equipment. EPAG 2

195.432 | Inspection of in-service breakout tanks. BEHhOT VAT RN T ORE

195.434 | Signs. Ik

195.436 | Security of facilities. O X= VT o

195.438 | Smoking or open flames. WRJEE 3 7= ARk

195.440 | Public awareness. E RO E#

195.442 | Damage prevention program. NI = A N

195.444 | Leak detection. iR

195.446 | Control room management. oy be—/—ADEH

195.450 | Definitions. T

195.452 | Pipeline integrity management in high BEREETY TIZBT L34 7714 0 Of
consequence aress. Exezgiil

195.454 | Integrity assessments for certain HREET Y TIZd 55 E DK PRI A
underwater hazardous liquid pipeline AT T A U DR MR
facilities located in high consequence
areas.

Subpart G | Qualification of Pipeline Personnel NAT T4 CEEOEK

195.501 | Scope. 1 St

195.503 | Definitions. EF

195.505 | Qualification program. [ =R A N

195.507 | Recordkeeping. FLERDIRAF

195.509 | General. I

Subpart H | Corrosion Control 6% E A

195.551 | What do the regulations in this subpart ZOH T R— ORI E T S— 1L T
cover? A H?

195.553 | What special definitions apply to this ZOVT = NZIEED XD R TSR
subpart? D E D 2

195.555 | What are the qualifications for A== NAPF—DERIZITED L D et
supervisors? DN 5D 72

195.557 | Which pipelines must have coating for AEBE R I DD a—T ¢ 7B
external corrosion control? R T TA T EN?

195.559 | What coating material may | use for AEHERIEICIZEDL S Tea—T 17

external corrosion control?

MEFHTE 507
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Section BEEX A RV FER

195.561 | When must | inspect pipe coating used for | JMBE BB IEICEH S H 314 T D a—F
external corrosion control ? 4 TN DRRAET DB B D2

195.563 | Which pipelines must have cathodic EDISA T T A NERBBE R EL DN
protection?

195.565 | How do | install cathodic protection on TVLA T NI ICERY R E R
breakout tanks? T HIIEE S THUL RV n?

195.567 | Which pipelines must have test leads and EDONATIFZA T AN U= KPR E
what must | do to install and maintainthe | 7°? U — RO E & RFISITM 2 9 5 403
leads? D& B D2

195.569 | Do | haveto examine exposed portionsof | Hix S L7231 7T A O M7 & &
buried pipelines? T HUEND DHIN?

195.571 | What criteriamust | useto determinethe | F2ARBS £ O GIHE Z2 W+ 5 (L ED X 9
adequacy of cathodic protection? IEEER M D LB D D2

195.573 | What must | do to monitor external HMVERIEE R 2 B D i &2 LT h
corrosion control ? 72 B 7202

195.575 | Which facilitiesmust | electrically isolate | & Dfifiak % BB Hufx T 2 LER & 5 1?
and what inspections, tests, and safeguards | £72. D X 9 2t R, 2R
are required? T2

195.577 | What must | do to alleviate interference FUBER 2B 21212 E > THUL L va?
currents?

195.579 | What must | do to mitigate internal WIEE R 2T 51213 8 ) T Lvmn?
corrosion?

195.581 | Which pipelines must | protect against EORLTTA v B RTJEENORET D
atmospheric corrosion and what coating VNS L? £, EOXHSa—TFT 1 v
material may | use? TREE T & B2

195.583 | What must | do to monitor atmospheric REG RGN ZER T 213z Lidh
corrosion control ? F72 57202

195.585 | What must | do to correct corroded pipe? | & L7/ A T E2EET HI121LE 5 Tt

ARV,

195.587 | What methods are available to determine | & & L7273+ 7 O 2 k& 25 11X & D
the strength of corroded pipe? KO RTEN D D712

195.588 | What standards apply to direct BT ED L) R EEREH SN D
assessment? 7?

195.589 | What corrosion control information do | EO X REREEHRIERE MR T 50BN
have to maintain? BB IN?

195.591 | In-Lineinspection of pipelines. AT TA DA T A URE

Appendix | Delineation Between Federal and State HIEEE & N EEE O RAR - BONHEBE O )
A Jurisdiction—Statement of Agency Policy | #+ & £ o 7 A
and I nterpretation
Appendix | Risk-Based Alternative to Pressure Testing | WM EBRIE AR I XK OV @R FE A 7T A
B Older Hazardous Liquid and Carbon Y OMERBRICRD DV A7 R— 2D R
Dioxide Pipelines FE
Appendix | Guidance for Implementation of an ERMER T 0 7T AOFEMITET DT A
C I ntegrity Management Program XA
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2.3 FBEIEEHFO LR
ESN AR R EE, B TIL, CO2 X031 7T 4 T A HMOHGEREH SN TV D, 209
b, FHCERZET D2 MFEoMEHN 4R 2311077,

H.
[=]

# 231 HFEAGEOTFEL

aul
s
Tl

P ik EFE. RGE

CO2 stream SO 27913:  stream consisting overwhelmingly of carbon dioxide
DNV-RP-F104: consisting overwhelmingly of carbon dioxide with alimited fraction
of other chemical substances
—ERRE Oy & BT FEM Lo CO2 Ofii, AFETIX ICO2 A MY —
L) LR D,

critical point ISO 27913: highest temperature and pressure at which a pure substance (e.g. CO2)
can exist asagasand aliquid in equilibrium. For a multicomponent fluid mixture of a
given composition, the critical point is the merge of the bubble and the dew point
curves.
HMEICTIB N T, KA — KA OB A EZ Y 9 DIRER X OEHO LR
Mo IREWIZBWVTIE, PBIEHR & EEfEHR O Bl i

dense phase ISO 27913: CO2initsliquid or supercritical phases

DNV-RP-F104: collectiveterm for CO2 initsliquid or supercritical phases
i CO2 Ll Al CO2 s, AETIE MM Litild 2,

ductile fracture

ISO 27913: mechanism which takes place by the propagation of a crack or stress-
raising features, linked with a considerable amount of plastic deformation

MENTIR D M A T2 & & R 20> THIRICE 2 BIE, SEMERUE,
(VLR TE % P I0 70 VR e Jf AR I & v 9)

NA T T A O—EDHEE L TR U7 BR, & U HE DR IR O
IR OEATIRE L0 K& THUE, ERIFTAA TRFITmICHER L TREIUMEZR
N—=AMIED, ThWE ST ITA L OEEIEEEE L VWD,

in-line inspection

DNV-RP-F104: inspection of apipelinefromtheinterior of the pipeusing anILI tool.
Thetools used to conduct ILI are known as pigs, smart pigs, or intelligent pigs.
BEE 7L 314 774 CNEGETHRE, AETIE, Te 7] LT
RF

MAOP
* 7213 MOP

maximum (allowable) operating pressure

s

operator

DNV-RP-F104: party ultimately responsible for the concept development, design,
construction, and operation of the pipeline. The operator may change between phases.
PD 8010: person or organization having control over the conveyance of fluid through
apipeline system at any time during all stages of itslife cycle

AETIE, THFER) LE#HT 5,

pre-
commissioning

SIERATIC BT D MHERBR-CMiK 72 & O FNEC U, AAE T,
va=yr) Fral) La#Et s,

7FLrasy

Bl U7z A RO EAAHEE IOV T

A M, (REEOTEH BN E 2.3-2 [ZR TR

ERIZH - T LT,
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#* 232 [EHMEMTEESE O RIE H

1. 3 FH i H
2. CO2 DM
R4y CO2 DME

Al % & e CO2 A N U — ADFEE

3. A
UR7ER
VAR5 FE
ng—aryg oA
rge e il
CO2 DO fEkgE it
B RAIE

4. AT LRE
FREMA R (EikRe D)
JE77 RS
Koy, ANHIRE D FIREE
RIESSIT - BElR - L — MERE
G - 2R AT A
IRIRAR TN > AT A
7K B A
X5l - HEWre
R fii
Ry earyFryhATF—r g
VAT —a

5. MEFERE
T A A THEE
a—F 47
I BB
J& Bt R
BIEEHE &g

6. i T
TLalyva=v/ - ERR

7. A - {RST
AIES - Y TR
MBS AT A
BRIt b I
HEHRE PR & FIA
U R 7 FEAM & MRS BRGT
SRR A PEREAR
R A PR A
e

8. WEFD/NA T T A LD CO2/34 T T A L ~DFGET
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3. CO2/I\ATS5AVICHTBHEMENA FS 4 VICET HIEHRERE

3.1 #M=E

E4 D CO2 /31 7T A L HATHEE DIED, CO2 /34 7T A BT D HMH A KT 4 1B
THIERAE KIS 5, BARICIT, EHD CO2 /31 7T A HHFFIO/ TR B AHFH, AFBOBE
TEDRA T T A BT E L R LT 5,

32 BNABHT—IR—REHNLD CO2/\1 T4 VEHEHORE
321 BHANATSA VERT—FR—X

FMBLOHTZADINA T T A ANZHONTR, RO DA T T A DT — F = X3
NS TS, AL E LT, KEE@EE A 774 VfamZ4)m (PHMSA: Pipeline and
Hazardous Materials Safety Administration), >K[El&E#7 42 52 (NTSB: National Transportation Safety
Board), KN A A 34 7T A L HilgT— % 7 —7 (EGIG: European Gas pipelineIncident data Group).
WE M LA T T A EE FWS (UKOPA: the United Kingdom Onshore Pipeline Operators
Association), % [EZz 2147 (HSE: Health and Safety Executive)72 £ 7238 %, Z O T K [E D PHMSA
I A, AR X OEREE (CO2 &) AT T4 VT HFROT —F ZIEL T D,
KEILIAATIE, CO2 NA T TA v OEMERIMONTND 72D, PHMSA OF —F N— X

(https://catal og.data.gov/dataset/pi peline-acci dent-inci dent-reports-hazardous-li quid-accident-data-january-
2010-to-present-/resource/53111181-e64b-4dbe-bbfe-72058f628d0) 73 HZE b, Me—D CO2 /XA 7T A
FHT = X=2 LN 2 DY,

PHMSA (X, /3 7T A UZ K B fE DO RA2IRE A RTET 2 72D OKEEFHS 7 7 77 &
ZEHLTWD, AT T4 O (49CFR191/195) (1Z L iE, FHEEIT A T T4 HiL
FAEND 30 HUNICHEHREZE LB L CHHMTOILERD D, [HED, AERKEE T
PRIEDOHHITIE, 49 CFR195.50 DHUEIZEEY LI LA T QLA ICFHME DL EIT/2 53,

S (EIERE. EEH) DERIICEE L TWRVER E 71Tk

-5 Fmr (19 Vv b)) BLEOGERRARNGIRE 7213 “BALIRFE D, /XA 7T A > ORSFHEE)
MHAET D 5 /S L (0.6 YL FA— V) BLED K

CREHE . ABEELEE T HANHEE

+ 50,000 KA ZEBZ 5. JERB L OEIROE A, 5k L8 OMIE, 3 X OEEE £33,
F T F O OME~DIBEL S I T ERE

322 T—ANH

PHMSA (2L % &, 1968 4E7r5 2022 4E £ TIZKET 8,667 km D | CO2 /A 7T A M
EIiL, ZOFE A ENAMEERIN (EOR) HiETH 5, PHMSA Tidk, 2004 4725 2023 4EF
TOXRED CO2 /~A 7T A DRIERIEHEOHERL S km HALTHRE SN TV D, KETIE, CO2
ZHGIET DT DITHRANC A 7T A RNER ST DIE 1963 FIZ#M DA, A 7 T DRI

1 V.Matteo &, Statistical analysis of incidents on onshore CO2 pipelines based on PHM SA database

2 https.//www.ecfr.gov/current/title-49/subtitl e-B/chapter-1/subchapter-D/part-195/subpart-B/section-195.50
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1980 75 1990 FEDRNIHERR X7z, 2004 FELLRTIDOT — X BT — X R— AN H G TE R0z
bR 3.2-1121% 2004 E0H D CO2 /31 7T A v DR IR OHERS 2 7Rk,

32-1 KE®D CO2 /34 7T A URIERIEEEOH#EBD

CO2 AT TA NCHHE L TSN -FHICE LTk, 1994 406 2023 FEDMICAE 119
HOFEHA PHMSA F—F _N— R (Tiigk S N7z, ) 3.2-2 1%, 1994 4E7> 5 2021 4F % TOHIRIZ AT
FRENTZ CO2 31 T T A L OFEHBEAE R LTS, Gt 120 T, SFEIL, 40 - TH -7z,
AEF. ECHIT D o7z,

PHMSA & — & ~_X—Z |, 1986 4~ 2001 41 A (63IHH)., 20024 2 A ~ 2009 4 (259 1H
H). 2010 LI (648 THH) @ 3HIMIT, WEL TWDH T —XHHORE LB THOI TV, %
OHIRNC /2 51Z 8. SHEEOTF—ZIENTON TRV, Fig L RIS 2 5EM 72 250 23 7T e
o TW5D,

322 CO2 AT TA IHMHOHR

3 https://www.phmsa.dot.gov/data-and-stati sti cs/pipeline/annual -report-mil eage-summary-statistics
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PHMSA 7 — X _X— A TlE, FHFEKED, Bk, [ 7R oBE) . TEf), [
1. TZotos iz X 2885, TEHRICE 286, TRENC X 25, BLO [ZothoFEg
D 8IEBILHEINTWD, 32312 CO2 31 T4 v OFEHIFEKROEE Z7-T,

323 CO2/%A 7T A v OFEHFIROEE (1994~2023 )

HYFNTH - &£ BV OIT [RREE] O 52% ThoTl-, TORNRLELTIE, VI =717
BIfR & I CLISAADHETF RN L3, 2010 FELUREDT — 2 B B30Tz, 2 FHIZZ VDI,

(A TR OEE ] O 1% Th o7z, FEMEHROH 5 2010 FLEDOT —Z I TIix, 9 1+
HCERHEE 31, WU 6 CTh o7, 3FH O IR 1L 11% Th > 7o, FHMiEHRO & 5 2010
FLUBEOT =2 M TIX, 7THTXTHNEBERETH -7,

HEDOHEIZOWTIL, RO H 5 2010 ELUBEOT — 2 HIFIZ OV TEI 217 - 72,
324 \[THEDOIEINEIG 2T, U —21F, BIKD 8% Th -7, MEIL3%T, ALmEREFH
MOHON LT Db olo, TOMITIE, PEFENKE D o7z 2020 F-0 X v v B Satartia DK
MIZE 2 BRI T, A 7T A4 DM L CO2 B SN F NG En T 5,

Fio, £ 321 ITHENOHERE £ 322 ICHEBRKHEEZRT, ZOXSTHE, RO
KX ) —7 % EEl> T DD TRy, ZOMICiX, 2020 40 2 > v BN Satartia O F A
BENATEY, ZOHNRERRIEL 2D, FRIFHIHEICHEEL 52 T\WD, 22T, Ki&Ees L
T, T AEREOIEZ XA E 2 L7z, 2010 ELIEOT — & HIE T, Fik o mE IR
D= DO EIKN 7 CO2 D gtk % i THI ST D,
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3.2-4 CO2/3A 7T7A UHEMIZBITAHEEDIEE (2010 LLKE)

# 3.2-1 HBEOERWWELR (2010 LK) « BALK Rv

At ok Jie/h T
V—7 1,332,151 359,466 1 21,145
filER 216,927 180,151 36,776 108,464
< Dfth 4,224,766 3,947,009 600 422,477

#& 3.2-2 HEOKENIEERM CO2 it (2010 ELIKE) - HAL L)L

et R e/ 1

y—7 9,012 2,530 0 143

ES 281 281 18 149

Z O 55,484 41,177 0 5,548
At 64,777

3.23 CO2/8 T34 VEMEH — Denbury #LHEHK
PHMSA XA 7T A4 VHT —F RXR—2AD ) bR KR TH 55,2020 2 A2 2 v v M Yazoo
7 Satartia TH4E L7z Denbury £t CO2 /XA 77 A L Hl = H] %2 . PHMSA O FHGHAHR S EY% Tl

4 https://www.phmsa.dot.gov/news/phmsa-fail ure-investigati on-report-denbury-gul f-coast-pi pelines-lic
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RIS %, FEFEAERIS & FHERCIA TR RARHE SN TR, BZRICEMRFHE LTE
LTz, TNHDONENR, ZDH%D PHMSA 1T L 2 BIflE I KBk ST 2,

(1) FhHECO2 /34T T A

4  # . DéehiPipdine

= Denbury Gulf Coast Pipelines LLC

Ao o EEWmEoLHEERR (EOR) H

¥ E . API5LX80

w0 ERW (FEREE)

Of, ®E : 4ME24 1> F (609.6mm) XJEX 0540 A > F (13.7mm)
£ o ERARMET] 149 MPa, FHCY RO EELE /) 9.7 MPa

3.2-5 [ A R O HiX] % 7777, Delhi Pipeline (%, Jackson Dome %t sl & L C, Delhi £
TOTT~A/)VTh b, JacksonDome (ZIE KR CO2 H AN H D, EOR D 7= 812 CO2 Mgk X
TV D, FHORAERE (A 12K bV R (MLBVS: mainlineblock valves)i%, Satartia & Tinsley
(ZH Y, ZOXMHITHK 955 v A L Th o7z, X 3.2-6 [IZFHFEAEMAOITHEOHM % R4, Delhi
PNA T TANIROBR, Ny 77— IRBONMTH Y | FlsAEMS (RA) 1T Satartia ®
FLDH 1w A NDEZAITHD,

32-5 FHUEAM O R

5 https://www.npms.phmsa.dot.gov/DocumentsNPMS_CO2_Pipelines Map.pdf (2145
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X 3.2-6 HEEAHE L Dehi S ST A2, Ny 77— Satartia D HITE X

(2) FEAIRBL
2020 4F- 2 F 22 A 19:069, 2 >3 v B Satartia DR HKI 1 ~A MTH DA T = A 433 &
PR T DIEI CHEMIC L VG AL, A T T A L O RIOERNET, JEHE
BEE ORI A Uz,

- RITEAL A R OBLEE T, HE BRI ITRIR & 72 D &9 RRBRITBIE STV
W, A O AMBLA B I AEMERREE & MEMERIE O 7 O RREMENR AT EN D, IRIRAIEE Y |
TR CO2 DEACITHE 5 IR FIC X 0 MatERiEIc B o - metEn & 5,

Z D%, CO2 OFHIC LY LARE L7 L— & =K S iz, CO2 M F Dk &
KIASOHZNZ XD WM EAMERIZ LY . £OfHTiokoE TEbN ., 7 L—F —DES I
T (A 7= A 433 5H) ITHEE 40 74— b, EFITK 4 74— THoT,
IRATTA TSN, A T T A NOFEY O CO2 I[TEFEFIZ DT » TREHFIC
B ENF T -, CO2 13RIV EL /7 L—F—OHTEE o720, HEHEREINT %
L. CO2 ST AT EDRBRIN o Telzd, CO2 X7 V—F—noHSNH LT
PHIZBE L, RITiiiLAA, Satartia lZHIE L7,

B 32-7 BLOK 3.2-8 I[CFHFEAH A ORI A RT, AEIFII A U x A 433 HITEFEL TN
%o A< R A 201 CO2 it THA L7ooKEE HEEE T, Il L7c A TR R 2 5, " U=
A 433 S FOHEBEZIT IM U EdH -7, HFORENIILZRT, £ I T L OIERERE %2R
To A TRO USEREDOKME &AL HANEA v TFOF 78y RBRRLND,

6 KEEREUERFRE] (CST : Central Standard Time)
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(3) xFRIRL

CO2 /A 7T A Ze4% . Denbury il = Tlx, BEHKEL L OT —ZIUES AT A
(SCADA) 1250, A T T4 L OIETNE T OBEHEZFFT, 191412 A A > T A WL

7O A 5y A R CPASH L 72,

HHEH AN DFREM S . NA T = A 433 BRBHAHTL /N ME Lz, Tk, #

AMHOFTZFENZE WO FERNH Y, CO2 &RifbARFED O FREME~OEHMICZEF L

7= (43% CO2 IZITM bR FENE ENTWE)

Yazoo ERfEREEPR=RIL, ENLRRRHOT N —LET ML Y | Satatia ERICHEHEAFE R L

726

BUGZ Mo 72 B BRI X SEH T (Incident Commander) & L C CO2 /31 7T A WMl

ZU7- 2 & & W L, Denbury #1258 L7z,

Denbury tE DRI OI Y EF IR, AL T A HER VT OPASEIERE . A 7T A R BL

it <AZEIFE Lz,

Denbury ft: Plano F¥T DR FEE 2, EF Kt > % — (NRC: National Response Center) (2

FOWEZBFEE CTITo7 (21:06)

(4 #FERI
R 200 44 235REHE L, 45 44 D3RRI E S e AR IRV o Tz,
T THE I TVRY,
WML T TA PO CO21E, RIXRCO2 HAHMNLEIMENTZHDTHY | WLKFENE
FN TV, BRSO EE OIERIT. FfbKFEORLNZ L DR AR Th 729, bt
~EEE SN AOFIZHIIIEE b EEN TV L DRFH 51D,
HEE A5 31,405 /N L L (9 3,745 m3) D CO2 Mgt S iz,

(5) fafMFIE
Denbury > O&M FlEIL, HAFZEKD Y R 7 IZBI3 5 LARTOREER & FFk2s & 512 6 5D
bod, HEORLZEMIZE D3 7T A4 ARG O RTREMEIC KL L TV RN 72,
Denbury fEO @& B~ = = 7 /L IMP (Integrity Management Program) %, 5E2MED& B
DRFE MR K FHOFML, TEIRCBBORICHOWTIEE R L TWVR0,
Denbury #:MZEHi/ X ko —/ L Cld, SFHHTO AR T ISR B IIMGR S L TuW oo 72,
Denbury £ CO2 Z3HE 7 /WiE, HHIZ & - TREEZZIT 5 AIREMED & 2 AL 72 5 8
WA/ N LT e, EORER, M543 A 7T 1 U X[#IEL HCA (High Consequence Area)

8 PHMSA @ Denbery th~® %132 Tt Meanwhile the Y azoo County Office of Emergency Management (Y azoo

County OEM) began receiving reports around 7:15 p.m. CST of afoul smell along Highway 433 and an individual
having apossiblesdizure.] & &V | HEEIZ IV IREBEEE AR AE L LTV 2 (https:/primis.phmsa.dot.gov/

commy/reports/enforce/documents/42022017NOPV/42022017NOPV_PCO%20PCP_0526022_(20-176125).pdf) .

F 72 PHMSA O FHGEHAREE TIE 45 ADRBTICilaE S 72 238k E 1372 < (p24). [Asthepotential for residual
hydrogen sulfide (H2S) resided in the line and complaints of an odor werereceived,| & H2S DR E Zffx 7= & LT
% (p254),

9 https://www.citact.org/ccs-indiana
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(B2 52 DAREMENH 5] Koy &3 E S nd, Satartia i Denbury 10> PAP (Public
Awareness program) (I3 &E 7o T,
Denbury #hiZ, D ATREMEIZ DWW THIZE O X ISHEIZI@E L T e pnolz, Mgt O
YEIVIEAD BT 40 5312 Denbury #HIZHEE L7z, ZhIC KV BEFRBICEET 2R
Ze B D BRICIRELS A U IS O RSB R F B L LRI T D1
bz,

3.2.4 Denbury #1Ei# & O KERFIE M
(1) B
PHMSA (X, FEHGRER R E AR LT2A—L—TO
T B s A2\ DB B A e 322 B 404 % 72 8 0 National Response Center ~D % A LY —73
HRE KT T
WSS & FRRIC, EEREE BN E U B RF RIS T 5 72 O BRFRAISE & o
HIZDOWTOHA KT A Ui XE SN E N TN - 7o
IRA T T A DREIREHEEBE 5 2 5 ARetE D & 2 gk JE 10 BREE ORI DWW T
FVRBWHRAIRD DL Z LN TEITHA D3 7714 VBEOV— b OEMIN it
%I Lo 7z
IR LTV D, F72 PHMSA 1X, CO2 /31 7T A v D 4atm ED 7= OHHIMIESR % 2024
BIRT PEL SN TVDY, PHMSA Tid, SIEFRIX CO2 O&AH, HEFFFHZ &9 < ToMIC
DNT, BELRTFORLHEEEXIG LT HE LT D,

WEATOI TV D KIRH AERAL T T A OBFRICBET 2 BAIRNE DR & 13RI, s
ERFO Y JG~DEFENRNEY Th oo RSN TWD Z & & XA T T A O il DS
BB OMEICER T2 b0 TIIR<HMEVICL 26D TholcZ b EESIN S, BL
FTOBEENMTHLNLT VD,

(2) 20224F 4 A 8 A AT e iED
WA T T4 B 49CFR D H 5, §192.615 Emergency plans'® % i L, i#@b) 72 A0 22 25t
JERERE (911 %§) MR IRHI 2 M LR 2 2 & BAFE L VBRI E L H 2 L il
AREBICE R 2RI T 2 2 bR EOBIE L §192 OBHDEILOEIEIC L VB, Rupture
mitigation valve GEfF#(EFR. BENEWFR2 L) OBEAZEZGEL LT,

10" https://www.phmsa.dot.gov/news/phmsa-announces-new-saf ety-measures-protect-ameri cans-carbon-di oxide-pi peline-

failures
11 https://crsreports.congress.gov/product/pdf/IN/IN12169

12 https://www.global ccsi nstitute.com/news-medi a/l atest-news/new-rul es-for-co2-pipelines-under-review-in-the-united-
states/

13 RIN 2137-AF06, https://www.govinfo.gov/content/pkg/FR-2022-04-08/pdf/2022-07133.pdf

1449 CFR 192.613 Emergency plans, https://www.ecfr.gov/current/title-49/subtitle-B/chapter-1/subchapter-D/part-
192/subpart-L/section-192.613
15 49 CFR 192.179 Transumission line vales, 192.634 Transmission lines : Onshore valve shut-off for rupture mitigation

A

i
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(3) 2022 4£ 5 H 26 HAJT advisory bulletin 5 110
HAEZIRIC K 2 HFilig & LT 2016 4F-~2022 4RI & 7o 18 RO Ffl AR/ L. BIRELL F oo K 9
IRENEEITo T2, 181D H HIZ CO2 /XA 7T A v D FifiX, Denbury Gulf Coast Pipelines, LLC @
T LHENREERL TS,
1. BEORNZENE, #EOET, Hk, R, R OMOBRNRIZR £ Za EofEiR
PEZ b 72 BT KRB AR O &) & 24 U0V JERR IO FFE
THEOMEERE, Pk & RFIK, HEORA, YEE, #E. B EomoEE
MR OISR EDR A 7T A ARV RITTER (O 7T A k)
BRI Z 5D 5 B 4R 1A
FFE S LI GETI DWW T O FEARB T 1A D VERL
BREZ SO RIGEA T O R & FH IS
HiE 0 S D HAE IS IRIZ DOV T OEHRINEE
WY e n 27 RO LR — FOEE
YA NEF OSRIIIES  PFKFE

© © N o 0o M W DN

(4) 202248 H 24 BfHF%IEY
XA T 5 A B 49CFR @ 95 5, §192.613 Continuing Surveillance® % tiZT L, LI F D35 75
7B EME T,

© /A 7T A LEABOHIEOUWHCBE., HDHVNI A T T AKROBENC L > T, 3
TIA R EE 52 D AR D B 2 BEF KRG E X B RKE (B 21X, KPR #
RRERCAY r— 5 A T T A IO, MR, E 73N O8RS % 8 % 2 ik
K AT T A KIENOHITEY 5 A 7T A L DOXINOHIEE) O%ITIT, FHEEIT
BEZ TRt D& 5T X T Ok Lk A 77 A Uik A A L, ZeRE¥EICERY
BERIFL I HRUERTT DI I LTl b,

(n$%%m\E%&E%@mﬁﬁw%n%ﬁm%ﬁ®%%@%@%fé’&%H%kb
TR A 2 WO FIECTEET 72010, FLOMWE & WA R, B, Hilk,
FTLTEEEZTIERL T T DENE TORBEZZM L 2T TR 570,

(2 FEH T, BT T EBICEBECEM N L EICEETE D X002 LA E
[ZHIBT L. £ Q) TRE L HET SN Z I T D720 RO b D EE &G
MOBFHRBEL 72> T T2 FRERILAINIZ () TR O b DA Z G L2 T hide 67

16 "Pipeline Safety : Potential for Damage to Pipeline Facilities Caused by Earth Movement and Other Geological
Hazards', https.//www.phmsa.dot.gov/sites/phmsa.dot.gov/files/2022-
05/PHM SA%20L and%20M ovement%20A dvisory%20Bul l etin.pdf

17 RIN 2137-AF39, https://www.govinfo.gov/content/pkg/FR-2022-08-24/pdf/2022-17031.pdf

18 49 CFR 192.613 Continuing Surveillance, https://www.ecfr.gov/current/title-49/subtitle-B/chapter-1/subchapter-
D/part-192/subpart-L/section-192.613
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Wy,

(3) FEHFIL, QTR LNDMALFEM LIRS ONFRICESE AT T D%
BRBEREEL T L7201, T2l 2 8 IREES) 2 1Th R il b
AR
(i) BEEHOIEE 21331 7T A > DfEIE
(i) BEEZ T T T A Uik OET, (EH, &k
(iii) A 7T A CHEREEM (right-of-way) EORZAARFEDP 1L B0, M1
(iv) B S b e—b BRER RRER, A FEf
(v) SEFR, I, 7T R oD BRI IS D FEAT
(Vi) EE 5T DHI S~ ARL RO T2 D12 FE M S 4L 5 BEFEII PN FIZ DT

DIE gk

(5) &M (PIR)

PHMSA [JRRFHUC L 2 NP PEICH KRR EZ 52 5% & LTS 77 A UHfilic PIR
(Potential Impact Radius) DFREZ EF L TV A M, Yk Fiaitt CEAE XA S, PIR /N
AT TA DA, EHROT ALY EE DB AWk vkbonsbos L
TWBHY, KIRAH ZZHOWNTERZ R L, KRR AL D T A 25\ T i, ASME 31.8S’Managing
System Integrity of Gas Pipelines’ D FEAMR2NZ L D RO ITF T/ HenE LTnWbd, 72720,
ASME ORI B BB L= b O EHEE S, R8T 2 — X2 H 2 OREEEE IV 5 72
ECO2 DHEEICITEDOEETITEM TE e (BN ERICR5720) o

PIRIZEELOWNE & LT, APl T4 =) 4iPH (Affected Public Baseline Coverage Area)
L LT, RARH AL T T4 0% 660ft LLE, CO2/314 7 F 4 0% 330ft LLEE LTWBED, Zo
fEIX CFR ~IHRY ARG TE LT, CO2 DA OREERMIITIN TR, EELZITD
—BAERFEA~DJEFNZ DN TIL, £ 32-3 TR TAREBHEZHEL T\ 5,

ZOMOBIETIL, 75 7T A VIGHHIRA~ OB T 5 CO2 A DHEIZR LR,
ISO 13623 13/34 7T A » Ol@mfEREN D EREFHET BRI, A 7T A4 VEBRORBI
Jia UC 5 BB IZ X4y S 47~ Location class (28 0 BB HAH W TSRO ZEE L TNED),
CO2 A #EHIZ D\ T IS0 13623 i T 272D H D & STV AHPIS0 27913 TH ., ANy
72 CO2 A DEMIIMZ TR\, DNV Tlk, R 2 M3 5 BE o A 1% X 1S0 13623
Annex B3 (79 L35 b DD, CO2 KA DR EHPAN EFR SN THEFERRENZ T AND ET
X, IERET A ERWEREEITHI)REE LTWED, B Tld, 7 T4 LW L D

1940 CFR 192.903 Potential impact radius (PIR)

20 ASME/ANSI 31.8S "Managing System Integrity of Gas Pipelines', section 3.2, Potential Impact Area

21 APl RP 1162 "Public Awareness Programs for Pipeline Operators’ 3rd Edition, August 2022

22 |S0O 13623 "Petroleum and natural gasindustrires - Pipeline transportation systems' 3rd Edition, August 2017
2 |ntroduction

24 |S0O 27913 " Carbon dioxide capture, transportation and geologica storage — Pipeline transportation systems' First
edition, November 2016

% DNV-RP-F104 "Design and Operation of Carbon dioxide pipelines', 4.3.5 Pipeline routing

- 28 -



PREEREA . ANP#EEIZ K 5 Locationclass®® 20 & | SR, BXEHET . WE Z L DR E HWIZEHA
RICE VGO D I/ NEERREEREDZIC L > TRDDH Z & L LT DHP, WE T L OfFEIE, LNG
D L25ITHK LT CO2IZDWTIESBfEL LT, KUK CO2 1X LPG Y ™ 1.0, WKIKFE 7= 1L BER S
CO2 |35k CO2 D 2 £57 2.0 &L LT 5%,

# 3.2-3 BELEZTD RAER~DRAL T T4 UFEFEOANRITE) (AP RP1162)

ol 2 b — DO i ik
AT T | » AT TA ORI E MY | - 2T - R4 OB AR
BOVOERE | - BRI T 2785k & THRE NRATTA~—h
T - BRERS Ik~ E — (3%5.5.2

s U a— )LD Pipeline Markers
- IR & kS THUET D%, /3
HAR C ST T A OB {7 T4 DIFAE,
- BIEROANF L FER - 8 - K& X,
 BEASATITA BT Wiy, HEE4,
A5 A (NPMS) 12X 5% Ban )
ATTAFEEFEVARDA
FrlRetk
e | HHEHEORT A MHEIO A TTA - ERI) D BAR
B - B REREICSC | - BANRarE
- FHuUR ARG IE T, BINMoBE M & 2k
s FHFEIE LTV D KB 72 A JESOH B 72 - HEE
TFUA/S TR B HBEEIT | - IA—TF  I—F
9 e
=TT R
PR C% | « FEHEO~RX T AL MEHEO | - FE - ALk
DAl D T B 1EH - B
HEfEE o< | - WA FEITMEERICEY 2GS
IETER [ I A SRS
B+ RERERE
- hERR O B

33 CO2/X1T54 UEMERE LIBNDRERR - BTEHORE
331 @M=

RONIZEB W TIL, CO2 A 7T A v axtg b Lictx e GRMIE 7 1Y =7 b Joint Industry
Project (JIP) 2"EMiINTHBY, EhbDiEE 331177,

Z® 5B, CO2EUROPIPE (3 ¥t /-7 a Y =7 hC, KM CO2 34 7 F 4 L BIFRDT-
DIZHBERRFEE 25 LTS O T, IXUDICHENT 5, £7o. KRB FZEMEBRE1T-
7= COSHER &, #[E} 1% BSI PD 8010-1 thiT D-X— A & 72> 7= COOLTRANS %R/ 4%,

% PD 8010-1:2015+A1:2016 "Pipeline systems - Stedl pipelines on land", 5.5.1 Classification

27y 55.2 Population density

% ) 553 Proximity to occupied buildings

2 ) 55 Location of pipeline systems

8y 553 Proximity to occupied buildings
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# 331 WMICEITA CO2 31 7T A Uiy ~ (OCHRD)

B i FERBI EL:]
1 | CO2SAFEARREST | 2016-2019 FRATT | N=R NEBRIIIE T 0 7T A, 2 [E0OEE
A VR (24 A > F | X65) B D T2k % HLFCIREE
CO2—N2 IBEME[HH L TIT 9,
2 | COSHER 2011-2015 KA CO2 fifttth » HEFRIRE 0 22 A e/ S B vk &
PETHEDICET IV ERBETI-00
T =2 R %,
3 | CO2PIPETRANS | 2009-2015 LK | DNV-RP-J202 (28 CTHREE &35 Hiik D
B Xx v 7 a2y, Tudzs FOfERE
DNV GL-RP-F104 (2017)IZ 54 %
4 | COOLTRANS 2011-2015 REAE FEEIZBIT DRELE CO2 AT A DR
BIpL— NEE, XA, X, BRI B
TLEBRMELRE L, R TIE RS
T5,
5 | CO2PIPEHAZ 2009-2013 INFRE K| CO2 iz k- CTHI &l = S b fakkit
Hits WZOWTORRZRD D,
6 | CO2QUEST 2013-2016 | /NI | HTRE S ERIRICRIT D CO2 M R A BT
B T Do
7 | CATO® 2004-2008 /NBUAR CCS TR (ZrMfE - [, Hik, HTH)
2010-2014 BT 2 MR R B ER T v
2015-ongoing 7 A,
8 | CO2EUROPIPE 2009-2011 FBRITR L | KB EUCO2 A 7 T DOBR%E il DO IE H
R TDHA RTA v OMEEERT D,
9 | CO2RISKMAN 2010-2013 FBRIT72 L | Bl CCU EXEICB W TIEER vy

= N KBTI HHEETA FTA4 %0
B+ 5, TDO-HIC, CCSITfEH CO2 i
EOMERIZBRE T 5 E R IR fEIR & H
T 5,

3.3.2 CO2EUROPIPE
(1) B

31 Risksand Safety of CO2 Transport via Pipeline: A Review of Risk Analysis and Modeling Approaches for Accidental
Releases; Vitdi, M. et a., Energies 2021, 14, 4601, https://www.mdpi.com/1996-1073/14/15/4601

32 https.//asmedigital collection.asme.org/| PC/proceedings-abstract/| PC2014/46100/V 001 T03A022/259925
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BRIN T CO2 /34 7T A v & REIBUTE AT 5720 OfEts, 2009 FEEN HIThN -, £DMk
BEiF & L T CO2EUROPIPE (Towards atransport infrastructure for large-scale CCSin Europe) 23 & ¥ |
EE 2B 2 72 CO2 /3 A 7T A U FEBO T DI, B, 1E/), RER, ik KO
HIBEFIZHOW T, IRRRBES T RN, FrlZ. 22 TR bR HE R EIL. 2ok
iThi7z FPT (the 7th Framework Programmefor Research) <° JIP (Joint Industry Project) 72 & @ CO2
IRATTA AR LI T By =7 FCHRY BT b, EBR - T 2175 2 & T, EBHESH
ARTA NS TN D,

CO2EUROPIPE 7m ¥ =7 Mi, PrxzI v a7 I hnbo CO2 Ofiks EADT-H
DRBUEZREKM LD A > 7 FZHEGGIZINT 728 2B < 2 & 2 AR E L, 2009 4575 2011 4F(24T
bivle, Zo7vy=7 ME, CO2 DENL, ik, DS OEERRRE & & b2, PO
N C R 22 B D KA B 2020 4EEEICBRAA S D KM Z2 CO2 ik & BF R AT 7
WRRBATICHNT Wi 2D 7=, ZOBITE CO2 £ 7 T ORREIL, £< OBENRY T U A4
TEVRAT—AEBHTHZ LI o TSNz, LT, 207 ey =y M, 2020 4%
BRINIZ 31T 5 KB CCS Bt D BAEAE L 34, CO2 ik v 7 T Dnu— R~y T &2 AR Z
Lilhpotz, m— R~y 7, Hiih bk ME, HRICELET, Tev=7 FTEESN
HFTRCOLNIH L TERINED, 207y FTIEERIIITORL TR,

CO2EUROPIPE 1%, WKINDAFFEE A7 17T AFPT & LT, FEfishiz, WTHIL2419 1=
—nThbh, £ 332 TeHE - Mk S L 723,

(2 HR

2020 FE TORKIN CCS F'm ¥ =2 N OEFEEPETIL, CO2 kA > 7 7 X Hulk D H %t %)
HKOE Point-to-Point /XA 77 4 (G MU =7 4R TIEZ2 W LxE LEEe DA 7T A 2) IR
EINTWD, ZRHOEFET B Y =7 FOREIRE Tlk, 2020 FLAEICE T 538 T CCS 73]
D TRBBIEA SN D ATREEN S D, —F ., BT, BEORAEWR IS O CO2 k7 5
DI RBEEMAT A TTA L EHERT D &, BEEPHEORF TGN CTE D720, B
KX NOHIBIC 72D, 72720, BRI D% < OWfF%E (CO2Europipe X° GeoCapacity # &1r)
%, CCS® EU ® CO2 HI HiEA AR — T 256, %< OMBENZA+4 20w ) 7l w5
DFEE L7\, EBE a2z 72 CO2 Btk MNEIZ /D Z & 20 LT\ 5, FrC, iRy
TE O Mk T CO2 JFhBEHEEIYE (EOR) 3% M S5 ATREMEIC L 0 . %k EU FEED DAY
BO CO2 FENERMSNDAIREMENRH D, LI > T, CO2 DESE A Z 7=k 21T 2=
ENLIEETH Y | BHIREAORFICERZ Y T BU DX L2 28RO bl T\ 5,

33 https://www.co2europipe.eu/

34 https:.//cordis.europa.eu/project/id/226317
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% 3.3-2 CO2EUROPIPE &hN1z2 - ik

P& AR 5|
S | N e oo Toa |1
S e flt;rglr;?]d Energieonderzoek Centrum T H
IN— T — Etudes et Productions Schlumberger 7T UA
N—hF— Vattenfall Research & Development AB AT =—T
VA Sl N at NV Nederlandse Gasunie FTUH
N—hF— Linde Gas Benelux BV FT oL
N—hF— Siemens AG KA
IN— T — RWE Dea AG KA
R E.ON Benelux NV ii;ﬁ'&’w@_"vyt\/
IN— T — PGE Polska Gruppa Energetyczna SA R—=F R
/N— I — CEZ AS Fxa
= R — Shell Downstream Services International BV | 47 > & 3
IN— T — CO2-Net BV A
IN— T — CO2-Global AS IV —
N—hF— Nacap Benelux BV FI L
IN—= kT — Gassco AS VRIA7ZESS
= hF— Anthony Velder CO2 Shipping BV FI oL
= hF— E.ON New Build and Engineering ek
IN— T — Stedin BV FT
(3 HHY
- RIS T D IEARGR 2 & Te, CO2 O KEUINIE M ERA > 7 T &tk T 2,
c SBRBAERTIRAICEILSND LTINS, R AGED T DREFA > 7 F OFEFI
DRGSOV TRERT 5,

- KRB CO2 A 7 7 DFEBUTRT HAAMAY, MBI, 158, BREEAY, FhREE 2 B0 B <
FIEIZDWTT R, R &Gk 5,

 CHOBENRY TV ADEVR A —ZX&HFE L, M1 CCS F'm Y= | & KEME: CCS
AT TARNT I F v —~DENGDOHE DM G EHET D,

CHIRO BV R AHEBIO R A @ U T, CCS IR 2 EEW oM EMEE FRET D,

« KU BKIN CCS A > 7 T A N T 7 F v — DR ERER LORELT 272912 EU BIW
BEBTN & D _RETHICET 2T X TOMAER-REZENT D,

(4) FHARER
TR 333 ITRTHBAIZOWT T, FEHbhT,
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Eines HH

D211 CO2 kDT~ O DPFEDA 7 T

PRINIZ 331F A RHELZ: CO2 HidkA > 7 T OB%: BINE & i o~ v

D221 Fv

D231 PRI 1T B KB 2 CO2 kA > 7 7 DB BEtRE D R

D311 kR hU— 27 0F/EE CO2 R

D312 CO2 X

D321 RATTA v &iED CO2 kD ) A7 FeVEREM & & 8

D331 CO2 RATTA AT TANT T T v —DIEN, MBI OR8] E

D411 0y T E ANGD CO2 HiikA v 7 7 OBRRICEET 2ME

FA v - = VHIBOBEFED RS T T, A TTARTIF v —& CO2

DA21 | gk - o DB D<A 75 4 O ERHIC R 2 8

CO2 Mk D FEBARE(L: KA Y DT —R 0 T A L —)LHilk (D)- ~o T2

D 4.2.2 (D) - JtifE (D. DK. NL)

D4.3.1 HNVA L (K&stg: /T x—) WG CO2 XA T T4 ket

D 4.3.2 HIVA K CO2 AT T4y Tuadxs b BRMNOEF~DILIE

D 4.4.1 R—F 2 RO CO2 AFBMisk DEREE~DEE L Y 2 7

D 4.4.2 ~LN R ljgc\é Fﬁ FZ N — R

D4.4.3 F = aFEO CO2 fHksr—A

5 m—F~vy7
FHARE R T, CCS DFBICHRIZREREL A AE D H 72 0 ORINBUR 6 K OVINEE [E BURF O TENC
HTLMELVIBANOELDENT., ZORFTEFIALTA DY A MI, EUBIOME
EEJFOEENCET 5 CCSHBEOr— K~y 7L LTRAZ ENTE S, CCSHFEOE— R~
e LTEEDT
# 3341277,

A¥EO HIE T CO2 i HERENYE (EOR) NEBE SN TSI, Ml bxig s sh
TWAHH, EMRITE FREM CO2 X1 I 4 v Thb, SEIOMEICEETH2HE L LT
CO2 A b U —ADHERL, ZaME VAV ER, HFOX v v 7 ENb 5, HiffEE LT
. CO2 A MU —AHORMPOZS), EffE/RY I 2 b—a Y — LORRE, WEME &
JEF OB, BEFEHIAEZMERE. A T T4 L ONRE., BEfFA > 7 T OHAMANRSH 5,

35 https.//www.co2europipe.eu/
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. ATHOER MR O], a0 Y = 7 MBS REE 4 B B AR P E R ST B
BEINTWVWAWMEBLOIEX Y N —2V O~ A2 —7F5 U2 ET 2 05BN b
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2012 ~ 2020 4

A ML —UREBITIRE
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a X NEHIET S VD BEEIZRIL O,
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& ZAE 2 72 E N O RT R & O Rt 5T & @k ME AL 2 A I BT _& Th 5,

JNRA

2012 ~ 2025 4

AREZRBR D FEM R T — 2 2 E T, H FORGA T a v D4 —T 0 F —Z_N— 2R
Aty N T v TAHENENSD

DG Energy., INEAE

2012 ~ 2020 4
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) D A L 2 1 7D,

B2 MNEBAED H ORB Y A 3 X UM IS BT 2 MO HIL, 1Y) 70 Foils % rEglc
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HESEIEAT
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CO2 b PEXED BV 3
2T LB TS
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AT TARNT 7 F X —FEFHE & ZIIBEE T 5 EERIE L T 5 A 2 5%
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BUHIBREE DT Ak

INEEEX, CO2 DEBE A 2 7t LM KATRICBT 2 vy RUBEEDEIER 2 HEit
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IEENAAIEEIZ 72 5,

BRI ZE B = LN E

2015 ~ 2020 4

3 Final Report Summary - CO2EUROPIPE (Towards a transport infrastructure for large-scale CCS in Europe)  https://cordis.europa.eu/project/id/226317/reporting % St {ERK
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HEIE SN AHUEL FEIITIT, DNV Ik > TR SN HHEL U X7 ERICET S
ISO3100 & EN5 (DNV, 2010) .
il B B SO R A R8T D CO2 7 — & N — X DR, BRINZE B2, IIRRE, ¥R | 2012 ~ 2015 4
BIZIE IGU LAR— FNDOHA RTA v [RIRH RAMgENSA T T4 DA VT T —
B R— 2D E IR 2> TRRESNZT — X X— 2,
B R CO2 A MY —ALHORMDZEE (FFIKICERZEL) ZFME L, CO2 ks A7 | BEfFED CCSHFgE = v — | 2015 2020 4
LR R OF FIEAMENLERGAITIE, TO LD AR OHFR L NNVEHRET D | V7 b, RS, K%
T2 DI TR IR BN 2 AT T 2 M E R B D,
FFEBR R IR B OFE BT, BARMIZIT CCS FEREEME~DA 7y b & L CTHIHTHRETH
D, TOLHIREEDBRLE L TRIESNDERETH D,
INEERT DO, WL OO e T e Y =7 RIS TW D,
ERERY Ialb—3va | XA TF54HNO CO2 OFEEIETAMFEOL I 2L —2a Y —AERIEL. D% |CCS EiFFu =7 b, | 2015 ~ 2020 4
> — )L D% TFY T BWET DI, ERESLME L AR T A MO NS DOERT — X & | eatt, KE
RRCINET 24N H D,
G AR CO2 s AT ATOMMAICE L2 Y 7 b~T U T I)LORTEEREIT. B2 ONDJEHM | 77 A v, WIZeBH%M | 2012 ~ 2015 4E
D~T Y T ILTORREBL-DICHBEEINLIRETH D, E3]
Pl D B CO2 kv AT AOWIEFELZFMGT 2 LERNH D, ZHUTid, @E, @EH o | BEfFo CCSHfft=a >/ — | 2012 ~ 2015 4F
72T ARER>E (REFICABENCHSET AT AN TEAMETT2) Offab [>T o, EiEFay =/
GENDIREDL D, NEEE | RS, K5
ZDOXHRFEIZ.CCS FELVA ML —Ya v 7 o —XOFNCHBIICT A ML (71
A — )V E TR NA A — L T) TEVARNL—Y gy T o —AD—E L L CREET
DILEND D,
FEFm & 2U5H7E WA D = X LT AMEFEOREZRIET D123, W iR L2 ZIT T2 6ENR S | BEFO CCSHFFEa v Y — | 2012 ~ 2015 4F

%o ZHUE, CCS TEEMTHBINTWNWDI RS T T4 L ERGHT DRNZFETT HME
Wb, (COPipetransdP 71y =7 hoO—EE LTT A Effi, )

7 2 (CO2Pipetrans) .
gttt K




-88_

HH

s

TR

FALTAV

RA T T4 DONE
TN

BAGRRE 7 v 77 A%, CCS T EERIE 2T 2N, FEY — A BHHAETH D =
EEEFT DO, RmATTAUREY —NORU L =L > TEITENDHLERH
2,

RA T T Y — L
DR K —

2012 ~ 2015 4

BEfFA > 7 7 DA

TOME L TR B THAHITABEND L34 FT7A4 2O TIE, A T T4
OGO E EITTAMNERD S,

DNV 2 HELET 2R SCGE [CO2 A 774 v OfGHEEM) Tk, BEfFo/ M 7T 4
O CO2EHOHREICHET IRENRIE SN T D,

FoER L

FER L

R ELPES

CCS FEHFB LIS > T A S DA 7 > a T A LV AT AOERE T v 75
LEFEMLT, TOLX5 AT LOBMH (35 L OWRBEH) EBIATHENEZ & 6 12T
THVENRS D,

PEfFD CCSHFFE=a > Y —
T A FERET R Y =T
N NN

2011 ~ 2015 4




3.3.3 COOLTRANS
(1) BEE

COOLTRANS (CO2 Liquid pipeline TRANSportation) #F5E 7' v 27 Lid, KERTANA T T4

DERIREGET L EPDO T2
cnz%%%T6N4f?4y®ng
L. CO2 341 7T A D% & AT 2 ALK ORI M FE
EOFIFEIX, EITA T

T» CO2 Wik

21970 4FAR & 1980 AERICHF DNIZARRIC ISV TR Y | RART A L
KA D Z LIHEADSNT N D, JkE EEOENEBE
TR U THAAEN TS, ek
—IRANZ I D VR

EY (EOR) (ZRH# LTk b |

IR CO2 T D/ T A U EBBHICERFR L72bDTH D, EED CCSTIE, S FIFER

i (RploKk3E (H2), 5 (N2), BREEE D)
NRATPITAHERTHVENH D, TD7-H, COOLTRANS . %4

BEOEWEENIC

CO2 Z M D[ b3 T T4 L DRI E.
E L. Z15 OXRUSCHER D722
800 ARy RThot-, —E EU OHiBI&IC L A IA=1T7-%9,

TNV DOLYULTET CO2 it L. AN
an+ %PX ﬁﬁ@zfgj_éégfﬁﬁnﬂ%%%
IThivi-, ML 34/ (2011 4E7 5 2014 ) T, TEIZ
Zo7uT el FOFEERTH

% Nationa Grid 1%, #EEONAR—BIR /) —R « S—27 % —#lF T CO2 /34 T A L+ 2

v hU—7 ZBH3E L.

o CO2 % #asd 2 i
OB - kA F 3.3-51007,

Z OHIRO EERERESE IR D T — 7 2y —IgEM OEMERKE £ TIRE

HHTRY, vy FOEROIGHEZRAEL W, Yoy
SN - T, TR TEEICLEEZBEN TN D, 72

. ASME 10th International Pipeline Conference (2014) T O3 H &L ST 539,

# 3.35 COOLTRANS 711y = 7 hOBAEE - fHHEO
B 2 - HRRA
(=il National Grid

IR CO2 DE
R

Nottingham University, University College London, LeedsUniversity, Kingston
University, HSL (Health and Safety Laboratory) . GL Noble Denton3¥

ERERY R 7B
(QRA : Quantified
Risk Assessment)

Newcastle University, GL Noble Denton

= SURRE Newcastle University, Atkins, Pipeline Integrity Engineers, Penspen
EEIERES Newcastle University, University College London, GL Noble Denton .
MACAW Engineering, Pipeline Integrity Engineers
BRI A Nottingham University, Manchester University, Tyndall Centre
ES GL Noble Denton3%, Spadeadam
% 2013 4FIC DNV (WA P S 4u. Hikk4 DNV GL

37 JBarnett . The COOLTRANS Research Programme: Learning for the Design of COz Pipelines, |PC2014-33370

%8 R.Cooper &, Pipelinesfor transporting CO2 in the UK, Energy Procedia 63 ( 2014 ) 2412 — 2431

3 https://asmedigital collection.asme.org/| PC/proceedings-abstract/| PC2014/46100/V 001T03A 022/259925

40 https://www.global ccsinstitute.com/archive/hub/publications/192398/gl obal -status-ccs-2014-j apanese. pdf

Y (E5
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) A =41
National Grid iZ. Yorkshire and Humber CCS /XA 7' F A > D% 512 PD 8010-1:2004 % FH L |
MBS CTCIGEM/TD/L DEREFHTHIE L7z, b o =— ik, HiF CO2 x5 & LT
o lolo, B CO2 NA T T4 VORFHIHEHA T 2I2H720  IRD K 5 RFH72 B ED
PETH-T,
() =— FOEMEETIC, UL DA 5 & FimEicEE sh s,
(i) AFRfERMEE 726 TIREM CO2 ITIFfERMED 7 2 U =720,
(iii) 7 REAFEF TIHRAEOHENZBETILERH Y, BEM CO2 AWM OLA ILIREE
ZH 1T 2R & & S O O KUK AR DR B LETH D,
(iv) MEFORZEAT Ik CAMEZ R BRI, IREE CO2 DJEEBE A2 BE T O2MLENDH D,
FEEOBBEIC KL T H R, National Grid 13, #REFH CO2 (Zidx b MW IRIAER A 7 2 Y — 2356
HEND LV HERREZE S, TR TRAEFZRE LT,

(3) HIm»?

COOLTRANS @ HEIL, #REF CO2 /31 7T A » O & HIRNZHERET 27 — % LG4
52 L & KEICKIT DIREM CO2 Dk b A 7T 4 ORI EEBH O DR
AR R EAMTIEEZHE . Fid, AT 5Z2 L Th D,

Flo, 20T T L0—FiE, CO2 BHNTET % #Hili OB D 720 D EERT — # 2 I
THZETHD, ERT 07T AL, S F S E2HHEERE I X D FER 2 B BT 57—
ZOWEE L | RN T T A4 b OB RBHO T I 2L —a UREEATND

INHERTHONZT — X, CO2 MHZEB DM ZRD 5 DITHNLHOTET TR,
COOLTRANS TWATH#E M S = Bimiffse 7' m 77 A CHAEH &4u7-, University College London,
LeedsUniversity Kingston University (2 & 2 BEaAF7EI%, HE% CO2 /34 7T A v D D%

2 X Dl e & O ERR & i L TR X ONE T ~OIEHE TV ERGE L 7o, BRI
:mgmﬁn&%%%%wCD2A4774Vm6@mm%%w®%% IS L. @B e i E Y
U A7 3N (QRA) IZHVIAT,Z ENHMTH S,

(4) EBRARS
COOLTRANS O HUL T V) EHERF /0 1%, HEEpE . A, it X b BXO7 27—
VEGURIEEBR TR SN D, KB OHANRER T2 77 A THD, 2 bOFERIL, #
SN TTALNT CO2 NEDLDIZETL, EOXIITRA - LT 202 MBI 5720
ATz, 17 Y 7 0 Spadeadam FEHRY; Tl 100 i % 5325 (S HICoEET 5
50 iz 5 FEBR) NEMSNT, £ 336 ICERONEFLZEE L,

4 JBarnett &, The COOLTRANS Research Programme: Learning for the Design of CO2 Pipelines, 1PC2014-33370

42 D.Allason », EXPERIMENTAL STUDIES OF THE BEHAVIOUR OF PRESSURISED RELEASES OF
CARBON DIOXIDE, Hazards XXIII

4 JBarnett &, The COOLTRANS Research Programme: Learning for the Design of CO2 Pipelines, 1PC2014-33370
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# 3.3-6 COOLTRANS FEBRHZ

K4 N IR~
B R E A % G Lo 5 FH COD R A I E 21772 D, -
THF B A FEBR CO2L CO2IREM DLW & /3B DRE 2 ET D, 33
ot B T HERECH AL T2 Licky, BMFE A TF5| 8

A 2B O FEB OFEM L T RIREIL 2 1209 5,
FATHREZR G A IR, Wi & o BOREEZ BG4 5,

TS5 B W ENT A T4 NS DOBRER R ) o 5
ZEOR TR A R4 5,
1 T AR SRR SEIERIR L 2y b, R L) oo FEF 4

DJFFTHI 234 TREO I H 2R ET D,
BfE stk /1% (CFD) WH9EZ MRE L, FERET A MsA >
v a5,

West Jefferson 525 T IV A — )L D & FURFEEBRIT IS\ TR R A WAk i 3
(B 4y 7T A — 2 R FkER) NRAET D AREME TR T 5,

TN L ERUAERER | SME 914mm, EF 254mm, A (CO2) RAMEME | 2
L7 L450 /'L — R 8A 7 TDXZUE % E3ET

Do
SR U AR HEET 5 HIEERIET 5,

AR BB S U7y MRIECE T 5 CORD ARSI E M T | 14
%

A FCOuE RS IAHICORA MR S 72/ A 7 DIE FiHelFE A SHE | 29

L. BERKTZHUET S,
RRESENRY) — T HEL T, TIVARr—VET) PR
LB A EfiT 5,

ESIES 3 P72 AN & B I DRGSR L OBsIZ g | 1
B) MRS B AR B 518 ) R IEET B,

(5) EBRAER

1)

# 336 DEBRNLRENR L OELLFICHIT 5,

BFRENE  (REFE CO2 o ARifidy 52 28)

B OISR HE I HAICE £ 5 L 9127 5121E, CO2 2% < B LIRA M DOENT ) Fhr
PEZPFES 5 Z EDNNETH D, FWITTAROHEICEEL 52 20, HoIc g STy
inotz, WEOMEE, T OREFENX (EoS) (k- Titik S, KRGS SN
BETOWREF CO2 O bFB A EMEIZET Y v 73 511, HEMEEZ THITE 215H
PEDEWVES ML ETH D, ZIUTKALT D=0, FrEDIRAW O EBEOMEER 2 RET 5 1=
®HIZ, Nottingham University (2 K > TEZH O/ TR T A N3 S 47z,

XFE X E72 EoS LR LImAER, BEfFD EoS TII A4y T, BT g B E LI-iBnoJ
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BAEETY—fEfMTT /L (HRM) 723, University College London & Leeds University (2 & - CBi
S, CFD Y7 MU = TICHAIAENT,

¥ 3.3-112 CO2 35 & U7tk CO2 IRAM DIRRER D 273, 5UAKRFZDHITITRRERIL,
AO(EloR) LR (RO ORI KIK _AEBIC /> T\ D, ERICHEME (REME) <
RA T T A UEERET D720 EA ORI EDOETNCHERFT 20BN H Y . Z OJE D ITME R
CO2 LV HmWENITR 5,

X 3.3-1 CO2I LT Jt%k CO2IREWDIKAER D

TR BRI 2R

IR CO2 DWIET —Z 155 2T, HERE ZERINTO I, REMH CO2 DOIEZEHE) /)
U= A BERKRAA) RV v FHA (EERRHTA) LIIRESERY, FHIRNWT T
= (ENERE) MMEET L2 2R, £, Uy FHAOMEITRED S ZAIRAEY
TH D, IREF CO2 DA ITIRIEND “MIEEMTH L LWV I 1ENRH D, ¥ 332 1TRKARA
Z & CO2 DIJEZER D i 2",

West Jefferson 32k (70 77 A /3 — 2 | 3dlR)

—RIZ, TARAL T T A4 D=~ (NEBEE) 13RS TEPILLS , BIESA T T4 DR
— A MIFEL THRNE WO BN D D, REH CO2 IXEEDIRIKTH 7=, BEMH CO2 /<1
TITA TR EE LTERDBIEE D | T AONEMRTERR S WD EfE ) £ TREICBIESND 2
LD, TOGEEES D VIERIEED b DNR—Z MERIZ/R D0, #5537 A= RN
Tz, ZORR, CO2 £7-1% CO2 2% < GLREM Z ik 2 RE& CAMD A 7T 4
YTON—A M, WKL TTA DL THROAS—R N FHBZTASMTTA4 0 DELT
BEANEVSR—=Z D ES L DOTRIRIZ & 72 5 AlREME S R Sz, FERAEREZX 3.3-3 1077,
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4)

3.3-2 RIRH AL CO2 DFHEZEHE)

X 3.3-3 West Jefferson FEERFER (ZEI3RIAE LT, AIZH AL LTONR—2 MEIR)

T VA — )L & SRR R

TV A — )L & GURERBR S 2 BT, CO2 ORI EE AN @ VIE L F A DRI
BB T S8MEN R EL 57D, SREHIHLE S22, EROBMIE, V /v
FHERT R VF— (LAM) 250 DIEYER 72 T A L /34 7T, & ZE TORMY LUK T
EAMBWRTHZ LiChoT-, AL FIT,. CCS 7=l N CHEMAENS FROERR, &
B, BLOMEZ L— F&EMEE L, 4ME 9l4mm, FE 254mm, 7' L — K L450(X65) & L7=,
1EHOT A M ) Tl 81barg OFASRMAET, 2[E/H DT A M [F L < 74barg Dt
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R citbnlz, EHO0ERTYH, MBEMEMRE I EZRHORLATHELEBVHBEY, T A b
v a UNTEIRE L, ERGEREZK 334127,

X 3.3-4 FE. 2[EE D7V Ar—) % S8YsikER X 3.3-5 ZURHERBREER

ZOFERIZED ORI T A L8 TIZB W T, BEORRE & L3I AT L ATREMEAR
%é:&ﬁ%%éhkoRS&Si\2@@%ﬁﬁ%%@%@tthﬁ@%ﬂ%wﬁZﬂbff
2y FLIZbDTHD, FIE TR ETHIaHE 2T TD 7 ey abdH Y . ZRM O
b E= AN

Pk, HERR T ORI A B IE T 5 7o OIS S TARIKICHE 22 U AMZE TlT 5 FiEE LT,
TCM (BatteleTwo CurveModel : /N 7L 2 —73E) BDMEHA I TEZ, L)Ll b, 250
TNA— )L E GURFEFEFR T, TCM ZIREM CO2 /31 77 A i3 2 OI@Ey) Clid e 2
EPIRE N, LIeho T, BUEDIRBLCIL, IREAH CO2 BB D /A 7T A ORI 1 Fei

ZRMET 511X, AR — AT A MIEDZEUBALETH D,

(6) i
COOLTRANS ® F T T L7WFFE T, Hiid 28 %7 cloud™n b4 U S fabrid, RIKHT A
ﬁ&@T%ﬁmW&w@Ltﬁm\JXﬁEﬁﬁﬂﬁé%%&ﬁézkﬁ%émko:m%!
3.3-6 12T, X 3.3-6 T, —fRMREIERART AN, T T4 b BREPKRE FENPRKEZ N
REM CO2 /XA T T A NZDWT, A 7T A Il OBERIERE S L TY A7 ER 7 7 > b
ENTWD, ZZT, RERTANRL T T4 0%, BfEIic L 2 AU 22 (individual risk) 13
RNLDD, NATTA U PHDORONTZEEEEN TE nIZX T 25—, REM CO2 /<A 7F
A E AU 27 OHEFHEIZAR NS DD, A T T A Uinb /e OBBRC RS Z & &R LT
WD,
ZORER, NV A7 LBV AT DT AZCO2 A T T4 Tl E D, i, U A
7 OHEFHEIIR NS DD, fERR7 cloud 2334 7 F A BT N 2 ICBIEET 5 AREER B 5
7o, =Y A7 NEE D,

Y CO2EMRE RTAT A ADEREDM, (KIEIC X VKRS EENE L CREE2ErE A< A2, cdoud (ZEAR) |
05, HFITE LA blanket L FEIEN S,



336 SATTAUMOLDOERHCE DAY 2T

COOLTRANS 27" 1 77 F MZEIT AN CFD R—ADET U » Z7HFRIZL Y | fam
U A7 % MBICKH LT 2 72O LB RN G DLz, 612, K FEMHMRY 27
FHIE T V&2 LT, ERROBERICKH T DR OBE LA L, CO2 /31 7T A NI ER A
FIZOWTIRE DRI NI,

WETIE, BN T T A o OREREER ERFHIB LT, HERE IGEM/TD/L ¥ L UV
JEYE PD 8010-1 12 CHEEARFHIAHE ST 5, COOLTRANS OAFFEfE B2 E 2 T, 2 bHiE
SEDBREIEA CO2 /834 7T A NHEET HRENEE ST,

3.3.4 COSHER*
(1) B
COSHERJP 7 u =7 b (CO2Safety, Health, Environment and Risk - Joint Industry Project) (Z
X, BIREICHUE ST RIF N COR LR DT — 2 Z1RHET 5 72 60 O KU E R O i A &
FNTEY, CO2 WEMETHR A 7T 4 o2WrmikE#E (full borerupture) FEBR234TH
iz, ESNI=T —21F, BT VORFE L BEEIC&RSLS720 T < KRBT CO2 /3o
TIA DO L D) AT & L VRS BRI DI HEN D 2 LR TE D,

4 M. Ahmad %, COSHER joint industry project: Large scale pipeline rupture tests to study CO2 release and dispersion
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EBRIT. R 33T ITRTHINAZE - kI L v IFEE S, #&ED 7Y 7O Spadeadam
IZ&% DNV-GL 7 A A b THEfEShiz,

# 337 COSHER 711 ¥ =7 FO&BMEE - {0

BeH B3 - MRk E5|

A—=T f R—H DNV J IV z—
IN— T — Kema A
IN— T — Gasunie FTHF
N— h— SatoilHydro I —
IN— hF— Natonal Grid ENES|

N— kT — Total 77U A
N— b — GDF Suez 7T A
IN— T — Petrobras 77U
IN— T — Eni 4207
IN— hJ— Enagas ARA
IN— T — Gassco e
sN— h o — BT A HA

IN— T — Air Liquide 7T A

(2 Hx

CO2 Wik /SA T T A L DR —VERET HIODET VORI E IR — T 572D, E
BT — 2 it U B & IRIRO fERRME IS SN T OBR 2 D 5 1230 D EBRWIZE 7 1 75 LiRBihh
SN, ZTNHDOTar T L0 1D, B CO2 AT T4 OReitst, ik, EAICH
TLHEEEDF v v ST 52 L A2 HAE LT, Nationa Grid (2 & - TERE S 4172 COOLTRANS
Wdolc, ZOT 17T I, BRI T Tl < ERIIIZE S & T\ iz, il b %o
CO2 Dt & IEH A AT ZERLCHIN SN LR H DI b b3, 7 /VOMRGEE ATHE
T DBLENRA T —NVDORA T T A AEEEABRICE S BMOEH TE 57T —2BAFETED
ZEIFHEHATHY, £ T, COSHER AMTbiLiz,

(3 HIW

KB, WA O A AR R Y B <R 5 X O IikEr S e, B, RBRERR O Fiik
JE), PRIKIEEE, BEREORIE L. D8 AENO CO2 SR L EEORNET — & 2Nk
HZ LT, REM CO2 AT TA v OREGE, Bk, ERICBET MO X v v ITRHLT
HZEEEME LT,

% fitfio> CCS dFEhm 2014, https://www.global ccsi nstitute.com/archive/hub/publications/192398/gl obal -status-ccs-
2014-japanese.pdf
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(4) EBNE
FEEBRIEFRIL, V=R A T T A N—T 050 —T OHRIT dm DR AL —F
(RuptureSpool) 725t v b Siv7z, ERMER O 2 X 3.3-7 12, A T T A L —T DRk &~
ExFE 33877,

3.3-7 2Bl DN

# 338 A TTAUN—T DKL TE

A== RATFGA o N—TF

£ Lz API-5L.X80 A333 grade 6
AN 7 1320.8mm 219.1mm
E JE 25.8mm 12.7mm
H 7% 1269.2mm 193.7mm
R & 117.1 m( K — L3R [HE) 226.6m
WA M 148.752 m3 6.677 m3
NEEERT 155.429 m3

RA T T A =T 1 IMFE 7 CO2(99.99%) T4 H I 15MPa £ CIES iz, £7-. KRIRE
17.4°C, V ZWOWMRMAIRE 13°C O HEAVMR RS (FLEJEUEK 2mis) THEM S 7z, Dk, 5
B O HIZIEAT 150 B 2 OPREFA CO2 MRFF S TUe, £ LT, B A 7 — L OTHENC B &
NI IEIRIZ KL o T, SADFER S, W A 7 — VOO A 7 O 0REWHE ) b IR E
CO2 it S iz,

(5) FEBHER
BEEIThN - FERO—F L LT, EBRSs2E 3391277,
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# 339 FEErEE

FHRAEENIE T 15.08 MPa
U =S — NGRS TR 131 °C
U P — R — S BEL IR 14.2 °C
FEFRALE NI & 146,800 kg
VLIRS 17.4 °C
JEGH 1.9m/s
JE 5 1) EYEYi
KREJE 99,700 Pa
iEBORiTAES 71.5%

WAE %, CO2 & LnZedZfititi S 4, 10 #% plume (FEBFIEEZR cloud) 1d/& & 50m, & 125m
20 BBICITRRE S 60m IZiE Lz, Z ok &, mEALCEH L7z plume i3 I T L, ML
EHIZIEN MED T, K1 0%, A EHm@E)NC SIS - 72, HIZR 25 coud X, BEZATLE D B
400m O FETREFELZ, U F—"—OHAESOWRET 170 FTHI—27°CI272 v | TR D
NVTHRACT (BASHE TIX 204 ), BRI ICTERL S LT 7 L— 2 —%, EARA 5m, RS TR K
1.25m Th o7z, X 33-8ITMHEL DA T L7 L—x— ¥ 3.3-9 (2% D cloud %7~

X 3.3-8 Ut D/A4 L 71— H—

- 48 -



3.3-9 ZE 120 % O AIEEZ: cloud

U P —R—NE A T T4 NOD CO2DES], IREORIEMZX 3.3-10, X 3.3-11 12777,

3.3-10 /31 FF A L ND CO2 DIRFEZAL,
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3311 AT TALND CO2 DEHEA

BT ANA 7T A EZES O] (Bast & west) THIE L., FHAREEIZEZE 25 2m O E T
FI—T78CTh o7z, K204 B> T3V T7 WA U7zl sweepolet west (/3L 712 K0 U HF— —lZ 7
LZOTENNEF LTS, X 3312 [ZAZALE D & OFEHRIRORIE IR (iR 1m) (23125
CO2 I DI E R~ T,

3.3-12 AT CO2 B DAY,
3.3-12 ik, BEMrH 2> 250m S F TOT — & TliE, BEIEK 2m/s TH 2 DI CO2 4 A
K AmIs THREIL TS, Z0EIZ, 7L —F—0nbRHESNTH%OEBT-\ CO2 HADEIZT L

D FBEICED L DT, HREENEEND & CO2 HAMENIEL 725,
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(6) i ﬁ{‘rﬁ}

el RS (K 1.9mis) TREUME A 7T 4 VIR N O DT — X #INETHZ LN T
Too TORFAEERIL, SORPEHBIOIEHRET VOKGE, BLORCO2 4 T4 DE LR
DY AT R S,
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4. BHYIZ

2023 4F 3 HICRFIEEE N AR LI ICCSEHn— F~ v 7THEta] OREIRD £ & DI2BnT
IZ. 2050 4ERFAUTHER] 1.2~2.4fE F > D CO2 iF & AREL 975 Z & # H&ZIZ, 2030 4E £ THOHFHE
BRARIC AT 7 S 34 BREE 2 %60 L. 2030 fFLLREAHE )72 CCS FHEL BT 5 L O BIEN R I NI,

[CCSFHE~DBIFHE) O—B L LT, 202346 HIZ 72D ekl CCS ¥ MNBE I,
2030 4E D HF BRI A 7= B A D STV B,

F72. 2024 4F 1 A ORABER =RV XF —fHESER - BEOBR S —Rr~3x VA v MNVEES
L IEEMER RS RL - WEATE N Z 20 RSP R R AR E NEZES L O FBRIC LS
FHmOPH L F & TIE 12030 FFEBIBOEBOTDIZIE, 2026 F4 HILICHFEFIC L 2%
BREDITONDLEND D & ORI A E 2. IEHEOEHAED S LS TnD,

AFNCBT DI —HRr=a— I NVOEBUCHIT T, BERBFHAOSL L, CCSHFE FrlcznHbH
CO2 A T T A VUGEHFIE) PEBMHRL OIS ERND Z L 2 B Lz,
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(#2)

TIRFIAARKEE Y A b

WEEDBEL  CO23 T T4 ORI A RT A
el RS

Bt FEL CO2L T TA L DHA RTA EKIEICH
R e e
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