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Tangguh Community Emergency Response Plan
Version 5.0

The CERP contains guideline covering the emergency notification, socialization, communication and engagement
with community providing a series of mitigation for community emergency response to prevent and/or minimize
potential impact of a range of activities associated with Tangguh LNG activities including Tangguh Expansion
Program (TEP). This document will fully interface to Tangguh ERP document, where each approach in
responding to the emergency events -- such as procedures for notification, communication, emergency response
organisation, etc. -- will be aligned with the Tangguh ERP. A dedicated Tangguh Community Affairs Officer in the
identified potential affected villages will be the key focal point of the CERP implementation. Tangguh IMT will
retain full control over the implementation of this plan.

When a relevant emergency event occurs (as per risks register in section 8), this plan will be activated by Tangguh
IMT to prevent escalation that could impact community livelihood.

The critical structure of the CERP is as below:
1. Response Philosophy
Organization
Roles and Responsibility
Potential Scenario/Risk of Tangguh Emergency Event that May Affecting Surrounding Community
Emergency Response Procedure - LNG Site
Training and Exercises
Socialization

Noakwh

While the parameters of the Tangguh Emergency Management Plan are well defined in practice any incident at
these interfaces could require additional incident plans to be activated.

BP Indonesia emergency plans which interface* with the CERP are:

Business Continuity Plan (BCP)

Civil Crisis Plan (CCP)

Country Support Plan (CSP)

Mass Casualty Plan (MCP)

Oil Spill Contingency Plan (OSCP)

Port Facility Security Plan (PFCP)

ok whE

*Detail Emergency document interface can be seen in Figure 1.

4.1.1 Business Continuity Plan

The BCP serves to minimize the likelihood and impact (risks) of interruptions and to ensure a continuity of the
business if one or more of the assets is compromised or lost. The BCP standard has defined these assets as
People, Facilities, I&E, Supply Chain and Critical Records.

4.1.2  Civil Crisis Plan

The CCP aims to assist in the effective management of security and crisis situations and emergencies, including
if required, the evacuation of some or all BP’s personnel, dependants, and business visitors from BP Operating
areas to the other safe zones within Indonesia or if necessary to the identified evacuation points outside
Indonesia. The safety and well-being of BP employees, their dependants, and business visitors are the top
priority above the company, personal property and/or equipment.

4.1.3  Country Support Plan
The CSP aims to provide crisis management support for BP operations in Indonesia as a business entity in the
Upstream Asia Pacific region to address response to incidents that are:
- National in scale and originate from BP business in Indonesia (whether resident, non-resident or non-
represented business incidents) and/or from external events not of BP’s making (i.e. natural disasters,
terrorism, etc).
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OPEX Estimation for 2,400 PSIG Wellhead Pressure Case
OPEX for 2,400 psig EGR/CCUS Facility is shown in Table C-29.

Table C-29. OPEX calculation for 2,400 psig case

OPEX Estimation for 2,750 PSIG Wellhead Pressure Case
OPEX for 2,750 psig EGR/CCUS Facility is shown in Table C-30.

o

skkmigas
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SUB TOTAL
Description
(Mil US $)

A Total Direct Cost
Waste Treatment 0.20
Utilities™* 0.21
Operating Labor* -
Supervisory & Clerical Labor* -
Maintenance 13.29
Operating Supplies 2.66
Lab. Charges 0.02
Patents & Royalties -
16.38

B Total Fixed Cost
Depreciation -
Local Taxes & Insurance 8.54
Plant Overhead -
8.54

C General Costs

Administration* -
Distribution*** -
R & D*** -
D Total Operating Cost 24.92

k%

kKK

bp

L

assuming EGR/CCUS unit does not increase existing LNG trains' OPEX

not include fuel gas for compressor and electricity for air cooler / heater. EGR/CCUS unit requires
14,363 MMSCFD gas (which equivalent to $28.4M LPO @6USD/MMBTU) and 51 MW of electricity

not necessary
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Table C-30. OPEX calculation for 2,750 psig case

SUB TOTAL
Description
(Mil US $)
A Total Direct Cost
Waste Treatment 0.20
Utilities** 0.21
Operating Labor* -
Supervisory & Clerical Labor* -
Maintenance 13.29
Operating Supplies 2.66
Lab. Charges 0.02
Patents & Royalties -
16.38
B Total Fixed Cost
Depreciation -
Local Taxes & Insurance 8.54
Plant Overhead -
8.54
C General Costs
Administration* -
Distribution*** -
R & D*** -
D Total Operating Cost 24.93

*  assuming EGR/CCUS unit does not increase existing LNG trains' OPEX

**  not include fuel gas for compressor and electricity for air cooler / heater. EGR/CCUS unit requires
14,935 MMSCFD gas (which equivalent to $29.5M LPO @6USD/MMBTU) and 52 MW of electricity

*** not necessary

C.6.3. Cost and Utility Comparison on Simulated Wellhead Pressure

Comparison of cost and utility performance of several simulated wellhead pressure is
shown on Table C-31.
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Table C-31. Cost and utility cmparison

Parameter Unit Value
Wellhead Pressure Case psig 2,000 2,400 2,750
CAPEX Million USD 948.03 948.98 949.36
OPEX Million USD 24.89 24.92 24.93
Natural Gas LPO MMBTUD 15,405 16,703 17,075
Million USD/year 30.50 33.07 33.81
Total Compressor Duty kW 64,793 65,659 66,351
Motor Driven kW 34,667 34,667 34,667
Gas Driven kW 30,126 30,992 31,684
Total Pump Duty kW 4,308 5,509 6,600

As shown on Table C-31, the CAPEX and OPEX deviation on several wellhead pressure is
negligible, therefore they are not too sensitive to the wellhead pressure, from surface
units’ point of view.

C.6.4. Benchmarking

The result of economic evaluation of this project is compared to other study conducted
by King, et al. (2011). The study cover CAPEX evaluation for the three Texas Railroad
Commission (RRC) District number 3 where the Conroe field resides. The formula used
for the CAPEX comparison and their value with respect to this project are provided on
Table C-32.

Table C-32. CAPEX calculation (King et al,, 2011)

CAPEX components Formulation Value
(scaled to this project)
Drilling costs $94,000 x exp(0.0003/ft x D) not available
Production well $69,317 + ($7.72/ft x D) not available
Injection well $17,214 + ($16.34/ft x D) not available
Prod. well to Inj. well $16,607 + ($6.97/ft x D) not available
Rework $19.42/ftx D not available
Injection equipment $265,000/well* $ 795,000
Production equipment ~ $142,000/well* $ 426,000
CO, compressor $13,300/tpdco, $ 200,803,615
TOTAL $ 202,024,615
(o] {:':; Page 149 ‘ LAPI |/ |
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On the calculation of Table C-32, the well number is assumed to be 3 (signed as “*“).
Compared to other study, as shown, this project has a mild deviation of CAPEX and OPEX.
For the 2,750 psig case, CAPEX deviation is approximately -5.24% ($191,429,689). This
figure is taken from the sum of direct cost of Zone A, Zone B, Zone C, and Zone E. Other
wellhead pressure case is roughly having the same CAPEX deviation, since the sum of
direct cost of Zone A, Zone B, Zone C, and Zone E are relatively equal.
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Appendix C.I
Detailed Equipment List

A Wellhead Precenre: 2000 nsic

DENTIFICATION LOCALZATION DESIGN PARAMATERS NSULATION MSCELLANEOUS
QT APACTTY DIVENSION (mm) DESIGN PRESSURE (psig) DESIGN TENPERATURE () VATERIALS DOCUMENT REFERENCE
" HE HIE THC  [surrace | NSTALLED REMARKS REV.
EXTERN WEIGHT FLAG
TAG NO. DESIGNATION EQUPVENT TYPE | o o | onee | rora | UNT S LOCATION TYPE DRIVER (W) g ron | owr| o | wom | e | teneri | TandRomy — — TarkiRoty — = ERMUSHELL |NTERWLTIBE | o1, gn TYPE [ MATERIAL APPLICABLE CODE F—
Op. | Wax Op. Max op. Max op. Max Op. Max op. Max (mm) (m?) (tonne) .
@ a (©)] = @) e © ] @] @ ()] = 9) = (10) = (11) 5 12 - 13 - (49 -/ (@s-] (16 -f @7 -f (18 -] @9 -] (0 - @ -] 2 - 23 | @4 - 25 -] @0 -] @8 -] (30) - @Y -] (3 - (34 - (35) = (66 - @7 ol @8 - @9 - (40) -] (41 - @2 - (45) = = 47) =] (48) -] (49) -
AC100 |15t Stage Train-Li2 Booster Compressor Cooler A Cooler 1 0 1 8C o [T OF T TRAN Air Fin Cooler Motor Driver 164 221 19680 10727 0 351 382 708 5152 | 8000 | 14549 | 16049 | Auminum 1060 5304 PP 6097 | ASME Code Sec Vil Div1 o, Bundes/Bay =2 3
AC101  [2nd Stage Train-1/2 Booster Compressor Cooler Ar Cooler 1 0 1 BC o | OF I TRAN Air Fin Cooler Motor Driver 337 21 | 22560 10600 0 31 | 1326 | 1699 4280 | 8000 | 14993 | 16493 | Auminum 1060 5304 PP 4872 | ASME Code Sec VIl Div1 i No Bundies/Bay =2 3
y § TRAIN-3 BOOSTER EAST OF - (A= 29317 m2; No. Bays/Unit = 3; No. Bundies/Bay = 2]
AC-102 15t Stage Train-3 Booster Compressor Cooler Air Cooler 1 0 1 BC S S AirFin Cooler Motor Driver 107 21 | 14760 10727 0 1 488 820 5207 | 8000 | 14938 | 16438 | Auminum 1060 55304 PP 4413 | ASME Code Sec Vi Div1 o Bt =3 e 8 3
g g TRAIN-3 BOOSTER EAST OF (A= 17106 m2: No. Bays/Unit = 3; No. Bundies/Bay = 2]
AC103  [2nd Stage Train-3 Booster Compressor Cooler Air Cooler 1 0 1 BC o S Air Fin Cooler Motor Driver 210 21 | 15120 10600 0 1 | 1627 | 205 4264 | 8000 | 14767 | 16267 | Auminum 1060 55304 PP 3182 | ASME Code Sec Vi Div1 \o.Bayshni =3 o ® 3
AC104 15t Stage EGR Feed Compressor Cooler Air Cooler 2 0 2 | erc | FORTEEDCOMPRESSOR EGR AREA Air Fin Cooler Motor Driver 217 21 | 1se0 10600 0 1 | 2062 | 3444 403 | 8000 | 1169 | 1319 | Auminum 1060 5304 PP 2850 | ASME Coe secwipivy [A=19220m2: o Bayshuni =3 No Bundles/bay = 2] 3
AC105  |2nd Stage EGR Feed Compressor Cooler Air Cooler 2 0 2 | Eerc | FORTEEDCOMPRESSOR EGR AREA Air Fin Cooler Motor Driver 120 21 | 10800 10624 0 m1 | es27 | 7677 5549 | 8000 | 12069 | 13569 | Auminum 1060 5304 P 3689 | ASE Code secwipivy [A=10334m2: o Bayshuni = 2 No BundlesfBay = 2] 3
AC-106 [injection Compressor Cooler Air Cooler 2 0 2 icp |NJECTIONCOMP. & PUMPS|  £op area Air Fin Cooler Motor Driver 161 21 | 16200 10624 0 31 | 13014 | 15053 5818 | 8000 | 10632 | 12132 | Auminum 1060 cs PP 5856 | ASE Code secwipive A= 27677 M2 o Bayshni = 3 No Bundesibay =2 3

P T — compessr | 1 | o | 1 | sc | [CANURBOOSTER JEASTOFWM TN ot Conprossn | oo | om0 | ouser o sson v w wotsit [S—— s

P T — compessor | 1 | o | 1 | s | LCANIRBOOSTER [EASTORWMTIRN oo Compross | oo | ioso0 | rases o ssaon o n/a wotsit [E— s

TRAIN-3 BOOSTER EAST OF y

K-102 15t Stage Train-3 Booster Compressor Compressor 1 0 1 B8C COMPRESSOR UNIT TRANS Centrfugal Compressor Motor Driver 6904 113751 m’h 488 | 701 14938 | 16438 S5304 $5304 3 nia API617 Compressor Eff. = 75% 3
TRAIN-3 BOOSTER EAST OF 5 B

K-103 2nd Stage Train-3 Booster Compressor Compressor 1 0 1 BC COMPRESSOR UNIT TRANS Centrfugal Compressor Motor Driver 6553 38700 m’m 1627 | 2221 14767 | 16267 S5304 $5304 PP nia API617 Compressor Eff. = 75% 3

K-104 15t Stage EGR Feed Compressor Compressor 2 0 2 erc | BOR FEEDUCS‘”T"PRESSOR EGR AREA Centrifugal Compressor Gas Driver 5711 20314 m’m 2062 | 3910 11696 | 13196 S5304 5304 PP nia API617 Compressor Eff. = 75%; Gas-Turbine Eff. = 40% 3

K-105 2nd Stage EGR Feed Compressor Compressor 2 0 2 grc | FORFEED COMPRESSOR EGR AREA Centrifugal Compressor Gas Driver 5406 8814 m’h 6627 | 8693 12069 | 135.69 S5304 5304 PP nla API6L7 Compressor Eff. = 75%; Gas-Turbine Eff. = 40% 3

UNIT
INJECTION COMP. & PUMPS|

K-106 Injection Compressor Compressor 2 0 2 IcpP UNIT EGR AREA Centrifugal Compressor Gas Driver 3946 3481 m'h 13014 1691.6 106.32 121.32 $S304 $S304 PP na API617 Compressor Eff. = 75%; Gas-Turbine Eff. = 40% 3
pam |1 Stage nection Pump Pump T | o | 2 | oo [NECTONCOMPERUWS T oiics | comtuirume | wowromer ot o o 1735 | 2100 s | oo os o or wpicio B s
Pa01 |ond Sege ecton Pump Pum 2| o | 2 | oo [NECTONCOMPERUWS ey | conugdrum | wowromer w | i w00 | 0095 o5 | o cs o or sere0 S——— 5
V-100 15t Stage Train-1/2 Booster Compressor Suction Scrubber Vessel 1 0 1 BC TRAIN-1/2 BOOSTER  |EAST OF WWT TRAIN Vertical Vessel 137619 m'h | 5410 77904 8115 100 637 3960 | s80.00 55304 55304 Support = CS N 4320 ASME Code Sec VIll Div 1 6 inch thick demister pad 3

COMPRESSOR UNIT

2

TRAIN-12 BOOSTER __|EAST OF WWT TRAIN|

V102 [Train-U2 Discharge Separator Vessel 1 3 1 BC e " Vertical Vessel 208 | mm | a2 652 | 4680 | 1208 | 1671 a221 | 8000 ssa04 ss304 Support = CS N 200 | ASVE Code Sec VilDiv 1 6inch thick demister pad 3
TRAIN-3 BOOSTER EAST OF
3 - 5 N
V:103 |15t Stage Train-3 Booster Compressor Suction Scrubber Vessel 1 3 1 BC et B Vertical Vessel 01700 | mm | 5380 aus | soro | 100 | 698 454 | 8000 ssa04 ss304 Support = CS N 3250 | ASME Code SecVilDiv 1 6 inch thick demister pad 3
TRAIN-3 BOOSTER EAST OF
3 - 5 N
V104 [2nd Stage Train-3 Booster Compressor Suction Scrubber Vessel 1 o 1 BC e et S Vertical Vessel s | mom | 390 7050 | sess | 465 | 1304 4206 | 8000 ssa04 ss304 Support = CS N 2050 | ASVE Code Sec Vil Div 1 6 inch thick demister pad 3
TRAIN-3 BOOSTER EAST OF y -
V105 [Train-3 Discharge Separator Vessel 1 o 1 BC e et S Vertical Vessel e | am| 250 sa4 | as10 | 1602 | 1089 aie2 | 8000 ssa04 ss304 Support = CS N 1120 | ASME Code Sec VilDiv 1 6 inch thick demister pad 3
EGR FEED COMPRESSOR y
V106 |ist Stage EGR Feed Compressor Suction Scrubber Vessel 2 0 2 | erc oy EGR AREA Vertcal Vessel 18460 | wom | 3sa0 s | s30 | 1266 | 2285 4093 | 8000 55304 ss304 Support = CS N 3650 | ASME Code Sec Vil Div 1 Ginch thick demister pad 3
EGR FEED COMPRESSOR y
V107 [and Stage EGR Feed Compressor Suction Scrubber Vessel 2 0 2 | erc o EGR AREA Vertical Vessel 8013 | mm | 2060 216 | as0 | 2032 | 4554 416 | 8000 ssa04 ss304 Support = CS N 3530 | ASME Code Sec VilDiv 1 6 inch thick demister pad 3
V108 [Pre-dehyaration Separator Vessel 2 0 2 | erc | FORFEED COMPRESSOR EGR AREA Vertcal Vessel 206 | wom | 2200 420 | w00 | es12 | 7544 3688 | 8000 ssa04 ss304 Support = CS N 3030 | ASME Code Sec VilDiv 1 6 inch thick demister pad 3
TON COMP. & PN
V-109 injection Compressor Suction Scrubber Vessel 2 0 2 cp |WECTION EOUP &PUNPS| - £or area Vertcal Vessel 3165 min | 2540 533 | 3810 | 6240 | 9167 3661 | 8000 cs cs Support = CS N 3700 | ASME Code Sec Vil Div1 Ginch thick demister pad 3
w100 |EoRFesd detyaraton orom e | 2 | 2 | + | oo | crommorsmonunr | eormen Paced Colamn e 2 |wn| @ nor | swo | w0 | 2 o | e s s | swpmecs | w 27020 | FoNE Cososeovi 1 | DPSPo= 08 S A 8- o e o Fogn >
E100  [EGR Feed Regeneration Gas Heater HeatExchanger | 2 o 2 GD | GAS DEHYDRATION UNIT E£GR AREA Electrical Heater Electrcal Driver 2213 ss304 ss304 Support = CS N wa wa na 3
1107 |FoR Feed Regeneraton 6asCoolr wowm | 2 | o | 2 | o | crsommommononr | commen e m—— 25 2 | o s w0 | w1 | owos | e w05 | w0 | om0 | omeso | mmmmio | sson or 527 | AoNE Coe secvi o1 | A= 9900 T o BT~ 1 o By < 5
V110 [EGR Feed Regeneration Gas K.0. Drum Vessel 2 o 2 GD | GASDEHYDRATION UNIT EGR AREA Verical Vessel 729 wm | 1310 51 | 1065 | exo | 7322 4016 | 8000 ssa04 ss304 Support = CS N 730 | ASME Code SecMiIDiv1 6inch thick demister pad 3
'DENTIFICATION LOCALZATION DESIGN PARAVATERS 'NSULATION MSCELLANEOUS
oY APACITY DIVENSION (mm) DESIGN PRESSURE (psig) DESIGN TENPERATURE ('C) VATERIALS e DOCUMENT REFERENCE | .\,
TAG NO. DESIGNATION EQUIPVENT TYPE unT PewBs LOCATION TYPE DRVER e < = < HE NAUSHELL | INTERNALITUBE mvee | wareric [ T | SURFACE \weiGrT | appuicasLe cope REMARKS FLAG
- Q ACTIVE | SPARE | TOTAL () e Total ot | 1o, WIDTH | HEIGHT | LENGTH | TankRotary ShellAr Side Tube Side Tank/Rotary ShellAr Side Tube Side AR Sor il OTHERS [ —
Op. | M | op. e op. Ve Op. | wx | op. ax Op. Ve om) | ) | (ome) - -
@ a 3 a @ e e @] ® [EL)] = ) a (10) = (11) = 12 - 13 - 49 -l @s-| (16 -f @n -f (18 -] @9 -] (0) -] @1 | (2 - @3 | @4 - @5 -] (@0 -] (8 -] (30) - Gy -] (3 - Gy - (35) = (36 - @67 o] (39 - 69 - @0 -| (a1 - @2 - (45) = (46) a “n of (8 | (9 -
AC-100 15t Stage Train-L2 Booster Compressor Cooler Air Cooler 1 0 1 BC TRAN-2BOOSTER - [EAST OF WWTTRANI ¢ £in Cooler Motor Driver 164 21 | 19680 10727 3 31 382 708 5152 | 8000 | 14549 | 16049 | Auminum 1060 ssa04 3 6097 | ASME Code SecviiDi1 |A~ 38790 M2 No-Baysiuni = & No. Bundles/Bay = 2 3
COMPRESSOR UNIT No. TubefBunde =
TRAN-12 BOOSTER | EAST OF WWT TRAIN [A= 25666 m2: No. Bays/Unit = 4; No. Bundes/Bay = 2|
AC-101 [2nd Stage Train-1/2 Booster Compressor Cooler Air Cooler 1 3 1 BC e I Air Fin Cooler Motor Driver 3w 21 | 22560 10600 0 1 | 126 | 1609 4280 | 8000 | 14903 | 16493 | Auminum 1060 ssa04 3 4872 | ASE Code SecViIDiv1 \o- Bayslnit = No. B 3
y » TRAIN-3 BOOSTER EAST OF [A= 25317 mZ; No. Bays/Unit = 3; No. Bundes/Bay = 2|
AC-102 15t Stage Train-3 Booster Compressor Cooler Air Cooler 1 0 1 BC e S Air Fin Cooler Motor Driver 107 21 | 1460 10727 0 3.1 488 820 5207 | 8000 | 14938 | 16438 | Auminum 1060 ss304 PP 413 | ASME Code Sec ViIDiv1 \o- Baysiuni = 3 No. B 3
TRAIN-3 BOOSTER EAST OF [A= 17106 m2; No. Bays/Unit = 3; No. Bundes/bay = 2|
AC-103 |2nd Stage Train-3 Booster Compressor Cooler Air Cooler 1 0 1 BC e S Air Fin Cooler Motor Driver 210 21 | 15120 10600 0 m1 | 1627 | 2018 4264 | 8000 | 14767 | 16267 | Auminum 1060 ss304 3 3182 | ASME Code SecViIDiv1 \oBaysiuni - 5 No 3
AC-104 15t Stage EGR Feed Compressor Cooler Air Cooler 2 0 2 grc | EGRFEED SSQAPRESSOR EGR AREA A Fin Cooler Motor Driver 217 21 15480 10600 0 3.1 2062 3444 4039 | 8000 | 1169 | 13196 | Auminum 1060 SS304 PP 2850 | ASME CodeSecViiDivl | 13226M2 ":fu B'aufé /ua”u“" y 3 N"ZOB“"E"ES/ Bay =2 3
AC-105 2nd Stage EGR Feed Compressor Caoler Air Cooler 2 0 2 erc | EGRFEED SS”TAPRESSOR EGR AREA A Fin Cooler Motor Driver 120 21 10800 10624 0 351 662.7 767.7 5549 | 8000 | 12069 | 13569 | Auminum 1060 SS304 PP 3689 | ASME CodeSecViiDivl |~ 18334M2 NN“ Bays/Unit a 2 N"sza“"“‘”/aa‘/ =2 3
AC-106 Injection Compressor Cooler Air Cooler 2 0 2 icp |NIECTION Eﬁ‘NT": &PUMPS|  £6R AREA A Fin Cooler Motor Driver 161 21 16200 10624 0 3.1 13013 | 15083 5818 | 8000 | 10635 | 12135 | Auminum 1060 cs PP 5856 | ASME CodeSecVilDiv1 |~ 27677 M2 'ﬁo Bf‘:sgg‘u‘n;f‘ N"szB“"“‘“/Ba‘/ =2 3

K-100 15t Stage Train-1/2 Booster Compressor Compressor 1 o 1 BC Zgw;gsasgowﬂ?: EAST OF WWT TRAIN| - ontifugal Compressor Motor Driver 10700 58777 mh s2 | 707 14549 | 16049 s5304 S5304 3 nia API617 Compressor Eff. = 75% 3

2
TRAIN-UZBOOSTER _ |EAST OF WWT TRAIN

K101 [2nd Stage Train-1/2 Booster Compressor Compressor 1 0 1 BC iyl o Gentifugal Compressor Motor Driver 10500 20746 ' 1326 | 1970 14993 | 16493 55304 55304 PP na ApI617 Compressor EF. = 75% 3
K102 |ist Stage Train-3 Booster Compressor Compressor 1 0 1 BC e s Centrifugal Compressor Motor Driver 6904 31508 ' a8 | 848 14938 | 16438 ssa04 ss304 3 wa API617 Compressor EF. = 75% 3
K103 [2nd Stage Train-3 Booster Compressor Compressor 1 0 1 BC e s Gentrifugal Compressor Motor Driver 6553 10750 wh 1627 | 2368 14767 | 16267 ssa04 ss304 3 wa API617 Compressor Ef. = 75% 3
K104 |ist Stage EGR Feed Compressor Compressor 2 0 2 | erc | FORFEED COMPRESSOR EGR AREA Gentrifugal Compressor Gas Driver s711 5643 w 2062 | 4057 11696 | 13196 ss304 ss304 3 na API617 Compressor EH = 759%; Gas-Turbine N, = 40% 3
K105 |2nd Stage EGR Feed Compressor Compressor 2 0 2 | erc | FORFEED COMPRESSOR EGR AREA Gentrifugal Compressor Gas Diiver 5106 2148 ' 6627 | 8840 12060 | 13569 ss304 ss304 3 wa API617 Compressor EH. = 759%; Gas-Turbine EF. = 40% 3
K-106 injection Compressor Compressor 2 0 2 icp [NWIECTIONCOMP. & BUMPS|  £6p area Gentrifugal Compressor Gas Driver 4379 97 mh 13013 | 17063 10635 | 121.35 55304 55304 e a API617 Compressor Eff. = 75%; Gas-Turbine Efl. = 40% 3

UNIT
INJECTION COMP. & PUMPS|

P-100 15t Stage Injection Pump Pump 2 0 2 icp o EGR AREA Centritugal Pump Motor Driver 750 230 W 16688 | 20518 5412 | 8000 cs cs 3 wa API610 Supercritcal pump 3
i
p-101 2nd Stage Injection Pump Pump 2 0 2 cp |WECTIONEOUP &PUNPS| eor aren Centrfugal Pump Motor Driver 207 214 mh 21770 | 26711 6903 | 8403 cs cs PP a API610 Supercriical pump 3
TNIECTION COMP. & PUNP
p-102 31d Stage Injection Pump Pump 2 0 2 cp |WECTIONEOUP &PUNPS| - eor aren Centrfugal Pump Motor Driver 1098 199 mh 28385 | 34774 8516 | 10016 cs cs 3 a API610 Supercriical pump 3
TRAN- T T
V-100 15t Stage Train-1/2 Booster Compressor Suction Scrubber Vessel 1 0 1 BC o [T O TRANL vericalvessel 3228 | m¥h | 5410 7904 | sus | 10 | 67 3060 | 8000 ss304 ss304 Support = CS N 4320 | ASVE Code Sec VIIDiv 1 6inch thick demister pad 3
TRAN- FWWT T
TRAN- FWWT T
V102 [Train-1/2 Discharge Separator Vessel 1 0 1 BC e S 6115 wen | 3120 652 | acs0 | 1208 | 1671 221 | 8000 ss30a ss304 Support = CS N 2400 | ASVE Code Sec VIIDiv1 6inch thick demister pad 3
V-103 15t Stage Train-3 Booster Compressor Suction Scrubber Vessel 1 0 1 BC TRAIN 3BOOSTER EAST OF Vertcal Vessel 25472 om | s380 o6 | 800 | 100 | 698 464 | 8000 s5304 5304 Support = CS N 3250 | ASME Code Sec Vil Div1 6 inch thick demister pad 3
st Stage Train-3 Booster Compressor Suction Scrubbe essel e el ertcal Vessel mh upport = ode Sec ch thick demister pa
V-104 2nd Stage Train-3 Booster Compressor Suction Scrubber Vessel 1 0 1 BC TRAIN-3BOOSTER EAST OF Vertcal Vessel o774 om | s190 7959 | sess | 465 | 1304 4306 | 8000 ss304 5304 Support = CS N 2050 | ASME Code Sec Vil Div1 6inch thick demister pad 3
g ster Compressor Suctior e ess e e el fertcal Vessel wh upport = ode Sec cf lmister pa
TRAIN-3 BOOSTER EAST OF 5 =
V105 [Train-3 Discharge Separator Vessel 1 0 1 BC e e s Vertcal Vessel 3225 wen | 2540 s34 | 10 | 102 | 1989 462 | 8000 ss304 sS304 Support = CS N 1120 | ASME Code Sec VDV 1 6inch thick demister pad 3
V-106 15t Stageg@BRyFeed Compresspn Suction Scrubber Vessel 2 0 2 | erc | FGRFEED COMPRESSOR EGR AREA Vertcal Vessel 5120 o | 3si0 R 1266 |42 2093 | 8000 5304 sS304 Support = CS N 3650 | ASME Code Sec Vil Div1 6inch thick demister pad 3
9 Proshiy T il PhEe 152 "" L
EGR FEED COMPRESSOR 1 Nl |
V-107 2nd Stage BGR Feed Coglipresser Suction Scrubber Vessel 2 0 2 EFC T EGR AREA Vertical Vessel 2226 méh | 2960 6216 4440 2 4554 4316 80.00 $S304 SS304 Support = CS NI 3530 ASME Code Sec VIl Div 1 6 inch thick de A D m 3
V-108 w Vessel 2 0 2 erc | FORFEED COMPRESSOR EGR AREA Veriical Vessel 832 ém | 2200 420 | w00 | es12 | 7544 688 | 8000 ss304 ssa04 Support = CS N 3030 | ASME Code Sec Vil Div1 6 inch thick d d 3
- iy sras essel cov etcal vessel mn upport= ode Sec Vil Div inch i =
TNIECTION COMP. & PUMPS|
V-109 injection Compressor Suction Scrubber Vessel 2 0 2 icp oo EGR AREA Vertcal Vessel 879 wem | 2540 s34 | a0 | 6240 | 9167 663 | 8000 cs cs Support = CS N 3700 | ASME Code Sec Vil Div1 6inch thick demister pad 3
A100 EGR Feed Denydration Drum Column 2 2 4 GD | GAS DEHYDRATION UNIT EGR AREA Packed Column 20014 89 win | 3se3 7100 | sw0 | 60 | 7322 26000 | 27500 ssa04 ssa04 Support = CS N 27020 | ASME Code Sec ViIDiv1 | Desiccant = Nole. Sieve 4A 18" bead: Rate of Regen 3
Gas = 61775 kgjh; Cycle Time = 121
E-100 EGR Feed Regeneration Gas Heater Heat Exchanger | 2 0 2 GD | GAS DEHYDRATION UNIT EGR AREA Electrical Heater Electrical Driver 273 ssa04 ssa04 Support = CS N na na na 3
AC107  [EGR Feed Regeneration Gas Cooler Air Cooler 2 0 2 GD | GAS DEHYDRATION UNIT EGR AREA Air Fin Cooler Motor Driver 2 21 2160 10624 00 1 | 6005 | 74038 4953 | 8000 | 25966 | 27466 | Auminum 1060 ss304 23 827 | ASVE Code Secvmpiv1 | A= 3004 m2iNo Baysinit= 1 No. Bundles/Bay =5 3

V110 EGR Feed Regeneration Gas K.O. Drum Vessel 2 0 2 GD | GAS DEHYDRATION UNIT EGR AREA Vertical Vessel 205 mem | 1310 2751 1965 | 6320 | 7322 4026 | 8000 sS304 ss304 Support = CS N 7.30 ASME Code Sec VIll Div 1 6 inch thick demister pad 3




Wellhead Pressure: 2750 psig

Final Report

DENTIFICATION LOCALIZATION DESIGN PARAMATERS INSULATION MSCELLANEOUS
orv APACITY DIVENSION (mm) DESIGN PRESSURE (s DESIGN TENPERATURE (0) VATERIALS P DOCUMENT REFERENCE | .
No TAG NO. DESIGNATION EQUPNENT TYPE UNIT PeweS LOCATION TYPE DRIVER i i < HE Column HE [EXTERNALSHELL | INTERNALITUBE Tvee | warera | ¢ [SURFASE| lweiehT | appLicasLE copE REVARKS FLAG
Ql actve | seare | ToTAL (kw) PG Total unNT | 1D, WIDTH | HEIGHT | LENGTH TankiRotary ‘ShellAr Side Tube Side TankiRotary ShellAir Side Tube Side AEoE SO OTHERS Doc. NUMBER | REV.
op. Max_|_Oop. Op. ex Op. | wax | op Mex op. Mex (mm) @) | (onne) -
) @) @) @) N 1 1/ (- (9A) = ©) = (10) = ay 12 - 13 - @49 -f@s-] @8 -] @n -] (@8 19 -] o -f @) -] (@ - @3 -| (@4 - @5 -] @n -] (8 -] (30) - Gy | (3 - (34) (35) = 68 - @7 (38 - (9 - @) -] @y - “2) - 45) (46) = 7 Z] (@8 -] (49) -
TRAN-1/2 BOOSTER [EAST OF WT TRAIN (A= 38790 m2; No. Bays/Unit = 4 No. Bundies/Bay = 2]
1 AC100 |1st Stage Train-L2 Booster Compressor Cooler Air Cooler 1 0 1 8C o o Air Fin Cooler Motor Driver 164 21 | 10680 10727 o 31 32 708 5152 | 8000 | 14549 | 16049 | Auminum 1060 5304 PP 6097 | ASME Code Sec Vi Div1 \o Doy =i B 3
TRAIN-12 BOOSTER  [EAST OF WT TRAIN (A= 25666 M2 No. Bays/Unit = 4; No. Bundies/Bay = 2]
2 AC101  |2nd Stage Train-L12 Booster Compressor Cooler Air Cooler 1 0 1 8C oo I AirFin Cooler Motor Driver 337 21 | 2250 10600 o 1 | 1326 | 1699 4280 | 8000 | 14003 | 16493 | Auminum 1060 5304 PP 4872 | ASME Code Sec Vi Div1 \o. Doy =i o ® 3
- y TRAIN-3 BOOSTER EAST OF (A= 25317 m2; No. Bays/Unit = 3: No. Bundies/Bay = 2]
3 AC-102 |15t Stage Train-3 Booster Compressor Cooler Air Cooler 1 0 1 BC e U i At Fin Cooler Motor Driver 107 21 | w70 10727 o 31 488 820 5207 | 8000 | 14038 | 16438 | Auminum 1060 5304 PP 4413 | ASME Code Sec Vi Div1 o By = e B 3
- » TRAIN-3 BOOSTER EAST OF (A= 17106 m2; No. Bays/Unit = 3: No. Bundies/Bay = 2]
4 AC-103  |2nd Stage Train-3 Booster Compressor Cooler Air Cooler 1 0 1 BC oo U B At Fin Cooler Motor Driver 210 21 | 15120 10600 o a1 | 1627 | 205 4264 | 8000 | 14767 | 16267 | Auminum 1060 5304 PP 3182 | ASME Code Sec Vil Div1 o By = e B 3
s | xcun fmrome conresd Compressr cookr oo | 2 | o | 7 | e | FORTEROCOMRESOR | oo per— T 21 | o s o | w1 |z | o o | oo | s | wmse | memimae | o " 0| Fove coresec ot [<- TR B =5 By s
6 AC-105  |2nd Stage EGR Feed Compressor Cooler Air Cooler 2 0 2 | Erc | FORTEEDCOMPRESSOR EGR AREA At Fin Cooler Motor Driver 120 21 | 1080 10624 o a1 | es27 | 7677 5540 | 8000 | 12069 | 13569 | Auminum 1060 5304 PP 3689 | ASME Code secwipivy [A= 18334 m2: o Bayshuni = 2 No Bundlesfbay = 2| 3
T | s Jreion comprersor o oo | 2 | o | 2 | wr [PECTONCORRRDRS oo o oo | o | o o o | w1 | s | o e | w0 | wom | e | s | oo - om0 | Fove coresec ot [+ 70T R B0 =3 By :
s K100 [1st Stage Train-L2 Booster Compressor Compressor 1 0 1 BC o o | ST O IMTTRAN) centiugal Compressor Motor Driver 10700 se777 ' s2 | 707 1549 | 16049 ss304 5304 PP na APi617 Compressor Et. = 75% 3
9 K-101  [2nd Stage Train-Li2 Booster Compressor Compressor 1 0 1 BC TRAN-U2BOOSTER  [EAST OF WWT TRAIN| 41 1iugal Compressor Motor Driver 10509 20746 ' 1326 | 1970 14993 | 1642 ss304 5304 PP na APi6LT Compressor E. = 75% 3
COMPRESSOR UNIT 12
TRAIN-3 BOOSTER EAST OF
§ - 5 N
10 K102 [1st Stage Train-3 Booster Compressor Compressor 1 0 1 BC L s U s Centrfugal Compressor Motor Driver 6904 31508 W' w8 | Bas 14938 | 16438 5304 5304 PP na API617 Compressor Eff. = 75% 3
TRAIN-3 BOOSTER EAST OF
§ » 5 N
1 K103 [2nd Stage Train-3 Booster Compressor Compressor 1 0 1 BC L o U s Centrfugal Compressor Motor Driver 6553 10750 W' 1627 | 238 1767 | 16267 5304 5304 PP na API617 Compressor Eff. = 75% 3
EGR FEED COMPRESSOR
12 K104 [1st Stage EGR Feed Compressor Compressor 2 0 2 | erc o EGR AREA Centrfugal Compressor Gas Driver s711 5643 W' 2062 | 4057 11696 | 13196 s5304 5304 PP na API6L7 Compressor Eff. = 75%; Gas-Turbine Eff. = 405 3
13 K-105 l2nd Stage EGR Feed Compressor Compressor 2 0 2 erc | EOR FEEDS&;APRESSOR EGR AREA Centrifugal Compressor Gas Driver 5406 2a48 o 6627 | 8840 12069 | 135.69 ss304 5304 PP na API617 Compressor Eff. = 75%; Gas-Turbine Eff. = 40% 3
14 K-106 Injection Compressor Compressor 2 0 2 icp |NIECTION Ezl'f &PUMPS| £R AREA Centrifugal Compressor Gas Driver 4125 969 o 13026 | 1707.9 10686 | 12186 ss304 5304 PP na API617 Compressor Eff. = 75%; Gas-Turbine Eff. = 40% 3
15 P-100 15t Stage Injection Pump Pumo 2 0 2 icp |NJECTION coxP &PUMPS| £R AREA Centrifugal Pump Motor Driver 936 229 o 17677 | 21029 5723 | 8000 cs cs 33 na API610 Supercritical pump 3
16 101 l2nd Stage Injection Pump Pump 2 0 2 icp |NJECTION colw &PUMPS| £R AREA Centrifugal Pump Motor Driver 1180 210 o 24397 | 30196 7580 | 9080 cs cs 33 na API610 Supercritical pump 3
17 P-102 l3rd Stage Injection Pump Pump 2 0 2 icp |NIECTION szp &PUMPS| £cR AREA Centrifugal Pump Motor Driver 1184 192 o 31760 | 38878 9242 | 107.42 cs cs PP na API610 Supercritical pump 3
18 V100 15t Stage Train-12 Booster Compressor Suction Scrubber Vessel 1 0 1 BC e | AT OFINTTRANY vertcat vessel 3228 | mom | 5410 77904 | sus | 100 | 637 3960 | 80.00 ss304 ss304 Support = CS N 4320 | ASVE Code Sec Vil Div 1 Ginch thick demister pad 3
19 V101 [2nd Stage Train-1/2 Booster Compressor Suction Scrubber Vessel 1 0 1 BC e | AT OPINTTRANY vertat vessel 18861 | mom | 5110 o198 | 7665 | 346 | 1132 4251 | 8000 55304 5304 N 3590 | ASME Code Sec Vil Div1 Ginch thick demister pad 3
20 V102 [Train-12 Discharge Separator Vessel 1 0 1 BC o |ASTOF INTTRANY vertcat vessel 6115 wm | 8120 52 | 4680 | 1208 | 1671 4221 | 8000 ss304 ss304 Support = CS N 200 | ASVE Code Sec Vil Div 1 6 inch thick demister pad 3
TRAIN-3 BOOSTER EAST OF
21 V103 15t Stage Train-3 Booster Compressor Suction Scrubber Vessel 1 0 1 BC Pt S Vertcal Vessel 25472 | mom | 5380 o6 | 8070 | 100 | 698 aaea | 8000 55304 5304 Support = CS N 3250 | ASME Code Sec VilDiv 1 6 inch thick demister pad 3
TRAN-3 BOOSTER EAST OF
22 V104 [and Stage Train-3 Booster Compressor Suction Scrubber Vessel 1 0 1 BC Pt i Vertcal Vessel o774 wm | 3790 7959 | sess | 465 | 1304 4306 | 80.00 55304 5304 Support = CS N 2050 | ASME Code Sec Vil Div1 6 inch thick demister pad 3
TRAIN-3 BOOSTER EAST OF , -
23 V105 [Train-3 Discharge Separator Vessel 1 0 1 BC e S Vertcal Vessel 3225 wm | 2540 s34 | 810 | 1602 | 1989 4162 | 8000 55304 5304 Support = CS N 1120 | ASME Code Sec VI Div1 6 inch thick demister pad 3
2 V106 15t Stage EGR Feed Compressor Suction Scrubber Vessel 2 0 2 | erc | FORFEED COMPRESSOR EGR AREA Vertcal Vessel 5120 wm | asa0 s | s310 | 1266 | 2285 a0 | 8000 ssa04 ss304 Support = CS N 3650 | ASME Code Sec Vil Div 1 6 inch thick demister pad 3
EGR FEED COMPRESSOR
2 V107 [and Stage EGR Feed Compressor Suction Scrubber Vessel 2 0 2 | e o EGR AREA Vertical Vessel 2226 wm | 2060 216 | aso | 2032 | 4554 4316 | 8000 ssa04 ss304 Support = CS N 3530 | ASME Code Sec VilDiv 1 6 inch thick demister pad 3
2% v-108 pre-dehyaration Separator Vessel 2 0 2 | erc | FORFEED COMPRESSOR EGR AREA Vertcal Vessel 832 wm | 2200 4620 | 300 | es12 | 7544 3688 | 8000 ss304 ss304 Support = CS N 3030 | ASME Code Sec VilDiv 1 6 inch thick demister pad 3
NIECTION COMP. & PUM
27 V109 Injection Compressor Suction Scrubber Vessel 2 0 2 cp |NWECTIONSOUP &PUNPS| eor area Vertcal Vessel 881 mn | 2540 s34 | 10 | 6246 | 9176 3706 | 8000 cs cs Support = CS N 3700 | ASME Code Sec VIl Div1 6inch thick demister pad 3
@ | Ao |eon Feed oenyaraton o cum | 2 | 2 | 4 | o | crsoemvoratonun | eomanen acked Coamn oo wo | wn| s o | s | s | o 20000 | 27500 — st | swpnzcs | 21020 | ASHE ot ex iy 1| DFPCSAT= Bk S T e Rt e s
29 E-101 EGR Feed Regeneration Gas Heater Heat Exchanger | 2 0 2 GD | GAS DEHYDRATION UNIT EGR AREA Electrical Heater Electrcal Driver a2 ssa04 ss304 Support = CS N wa wa wa 3
30 AC-108 EGR Feed Regeneration Gas Cooler Air Cooler 2 0 2 GD | GAS DEHYDRATION UNIT EGR AREA At Fin Cooler Motor Driver a7 221 2160 10624 00 351 | 63905 | 74038 4953 | 8000 | 25965 | 27465 | Auminum 1060 55304 PP 827 | ASME Code SeciiDivy | A= 36042 N0 Basiunit= L No Bundies/Bay = 5: 3
a1 V110 EGR Feed Regeneration Gas K.0. Drum Vessel 2 0 2 GD | GAS DEHYDRATION UNIT EGR AREA Vertcal Vessel 208 wm | 1310 a5t | 1065 | ese | 7329 4200 | 8000 ss304 ss304 Support = CS N 730 | ASME Code SecVIIDiv1 6 inch thick demister pad 3

IDENTIFICATION

1 :
2 :
3 :
4 :
5 :
6 :
7 :

LOCALISATION
8 :
9A :
9 :

DESIGN PARAMETER

Equipment item tag number

Quantity of Active Equipment

Total Quantity of Equipment

Quantity of Equipment in Standby

Area where equipment is located

10 : Type of equipment

11 : Driver of equipment

12 : Unit power/duty

13 : Working/Rated/Normal

14 : Total capacity

15 : Unit of Measurement for Capacity
16 : Internal Diameter

17 : Dimension of item width

18 :

19 :
20 :
21 :

bp

@

skkmigas

Dimension of item height
Dimension of item length

Item's design pressure (External/Minimum/Operating) for Column/Drum/Tank/Pump

Item's design pressure (Maximum) for Column/Drum/Tank/Pump

Input sequential number for this table

Designation / Equipment Description

Equipment Type (Pump, Tank, Packaged, etc.)

Process Unit where equipment is located

Area where equipment is located (PCWBS)

DESCRIPTION

- BC: Booster Compressor Unit, EFC : EGR/CCUS Feed Compressor Unit, GD : Gas Dehydration Unit, IC : Injection Compressor Unit

(Refer to Plot Plan)

- Shell and Tube, Electric heater, Air Fin Cooler, etc and it's orientation

- Motor Driver, Diesel Driver, High Pressure Steam, etc.

- Heat Exchanged, Power, Regeneration Duty for Dryer Column

- Normal Capacity for Tank, Rated Capacity for Pump and Compressor,

- Nominal Capacity for Tank, Total Volume for Drum and Column.

- Unit of measurement for capacity, e.g. m3 for volume, m3/h for flowrate, etc.

- for Tank, Drum, Column, Shell & Tube Heat Exchangers, and Filters

- 1) Shows width of Plate Exchangers, Printed Circuit Exchangers, Cranes, Equipment on Skid. 2) It shows Tube OD for Shell & Tube Heat Exchangers

- 1) Shows height of Plate Exchangers, Printed Circuit Exchangers, Cranes, Equipment on Skid,. 2) For Column and Vertical Drum : Installation height (Skirt/Leg/Saddle Height)

- 1) for Tanks, Cranes, Plate Exchangers, Printed Circuit Exchangers, Equipment on Skid. 2) For Column, Drum, Filters shows Tangent Line to Tangent Line, 3) For ACHE tube length

- 1) shows External/Minimum design pressure. 2) Shows maximum Storage Tank Design Pressure for Chemical Injection Package (for compressor using discharge pressure)

- 1) shows Maximum design pressure 2) Shows Pump's design discharge pressure for Chemical Injection Package
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CCUS/EGR Feasibility Study at Tangguh Field Final Report

22 : Item's design pressure (External/Operating) for Heat Exchangers (Shell/Hot Side) - 1) shows External design pressure for Shell & Tube Heat Exchangers (Shell Side). 2) shows External design pressure for Hot Side of other type of Heat Exchangers

23 : Item's design pressure (Maximum) for Heat Exchangers (Shell/Hot Side) - 1) shows Maximum design pressure for Shell & Tube Heat Exchangers (Shell Side). 2) shows Maximum design pressure for Hot Side of other type of Heat Exchangers

24 : Item's design pressure (External/Operating) for Heat Exchangers (Tube/Cold Side) - 1) shows External design pressure for Shell & Tube Heat Exchangers (Tube Side). 2) shows External design pressure for Cold Side of other type of Heat Exchangers

25 : Item's design pressure (Maximum) for Heat Exchangers (Tube/Cold Side) - 1) shows Maximum design pressure for Shell & Tube Heat Exchangers (Tube Side). 2) shows Maximum design pressure for Cold Side of other type of Heat Exchangers

26 : -1} shows design temperature for External design pressure

27 : Items' minimum design temperature (operating temperature) for Column/Drum/Tank/Pump - 1) shows Minimum design temperature

28 : Items' maximum design temperature for Column/Drum/Tank/Pump - 1) shows Maximum design temperature

29 : -

30 : Items' minimum design temperature (operating temperature) for Heat Exchangers (Shell/Hot Side)

31 : Items' maximum design temperature for Heat Exchangers (Shell/Hot Side)

32 B -

33 : Items' minimum design temperature (operating temperature) for Heat Exchangers (Tube/Cold Side)

34 : Items' maximum design temperature for Heat Exchangers (Tube/Cold Side)

35 : Item's external material - 1) For Exchanger: Shell Side 2) For Filter: Shell Side 3) For Column/Drum/Tank : Shell Side

36 : Item's internal material - 1) For Exchanger: Tube Side 2) For Filter: Filtering Side 3) For Column/Drum/Tank : Internals (such as mesh, distributor, packing, trays..) fixed/removable or internal lining/cladding

37 : Item's other material - 1) For Pump shows reference to AP1610 Appendix H Class or breakdown of major materials. 2) For other equipment shows breakdown of major materials (Support, Nozzle Neck/Flange, Fin)
MISCELLANEOUS

38 : Type of Insulation - 1) H: Hot Ins,, C: Cold Ins., A: Acoustic Ins., PP : Personal Protection, NI : Not Insulated, ST : Steam Traced, HT : Hot Ins. with Tracing. 2) For STHE, Shell/Tube Insulation.

39 : Insulation material

40 : Insulation Thickness - 1) For Shell & Tube Heat Exchangers shows SS/TS

41 : Surface Area to be insulated

42 : Unit's weight in installation condition

43+ Unit iahtd ™ g . irine hvd Job-si

44 :  Unit iaht | . s .

45 : Applicable code for unit - ASME, API, ANSI, NFPA, ISO, etc.

46 : Remarks - shows other additional design data not included in previous columns, e.g. Heat Transfer Area, Design Differential Head, etc.

47 : Document Reference Number - shows document reference number from where data is sourced, e.g. Mechanical Data Sheet, Process Data Sheet, Plot Plan, CSI, etc.

48 : Rev - shows document reference number revision

49 : Rev Flag - Flag when any data within row is revised
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Appendix C.II

Piping List

Final Report

A. Wellhead Pressure: 2000 psig
Origin Destination . Flow . Operation Design . Metallurgy Selection
No.| service From To Length | AP (psi/ h Flow Sizeinch Sch. No Heat Conservation/

: P (psig) | T (°C) P (psig) | T (°C) (m) 100 ft) @gn; T (MMSCFD) | /rating | P(psig) | T(°c) | P(psig)| T(C) Isolation Fluid % vap [ Metallurgy
1| co, AGRU Train-1 100 | 39.60 | AGRU-1/2 Header 83 | 39.48 273 | 000002 | 68810 913 30" 55 100 | 3960 | 559 80 - Gas 1 $5304
2 | co, AGRU Train-2 100 | 39.60 | AGRU-1/2 Header 71 | 3939 470 | 000002 | 68810 913 30" 55 100 | 3960 | 559 80 - Gas 1 $5304
3| co, AGRU-1/2 Header 71 | 3039 | BOOVIEICOMPESSION |30 | 3909 | 466 | 000003 | 156241 | 1825 38" | Actal | 71 | 3939 | 528 | 80 - Gas 1 | ss304
4| co, Booiiirﬁg;:fﬁzss'(’” 1298 | 4221 | EGRFeedHeader | 1281 | 42.09 484 | 000001 | 22010 176.4 30" 55 1298 | 4221 | 1818 80 . Gas 1 SS304
5| co, AGRU Train-3 100 | 4464 Boosmiﬁ’r’;’ﬁss'on 72 | 4445 | 260 | 0.00003 | 91700 119.7 30" 55 100 | 4464 | 559 80 - Gas 1 | ss304
6| co, B°°Stjr:itcgr’;‘i‘r’]§ss'°” 1602 | 4162 | EGRFeedHeader | 1598 | 4160 | 220 |0.00001 | 11609 1140 30" 5 | 1602 | 4162 | 2136 | 80 - Gas 1 | ss304
7| co, EGRFeed Header | 1281 | 41.03 | EGRFeedSplter | 1266 | 40.93 142 | 000003 | 36558 290.4 30" 55 1281 | 41.03 | 1799 | 80 - Gas 1 S5304

. EGR Feed "
8 | co, EGR Feed Splitter | 126.6 | 40.93 reed. 1266 | 40.93 10 | 0.00001 | 18464 1452 24 55 1266 | 4093 | 1784 | 80 - Gas 1 $5304
Compression Unit 1/2
9| co, |ECR Feeé‘ngfl’gp'ess'on 6512 | 3ess | C%° Deh{%a“(’n unit | 6512 | 36.88 10 0.00002 | 2995 1443 24" 55 6512 | 36.88 | 769.1 80 . Gas 1 SS304
10| CO, |GasDehydrationUnit1/2| 6240 | 36.61 '"’eCt"’”Ugi‘t"lnlgress'O” 6240 | 3661 10 0.00002 | 3165 1436 24" 80 6240 | 3661 | 737.7 80 - Gas 1 cs
11| co, '”'e“"’rbii‘l"f/gress"’” 2458.0 | 76.33 | Injection Feed Header | 24580 | 76.33 10 | 000002 | 629 1436 12" 80 | 24580 | 76.33 | 2856.0 |91.3325 - Supercriical | 0 cs
12| €O, | InjectionFeed Header | 2457.5 | 76.33 Welhead 20000 | 31.90 | 15000 |0.00009 | 1258 287.1 12" 80 | 24575 | 7633 | 2855.3 | 91.332 - Supercritical | 0 cs
bp
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Final Report

B. Wellhead Pressure: 2400 psig
Origin Destination . Flow L Operation Design . Metallurgy Selection
No.| Service From To Length | AP (psi/ h Flow Size inch sch. No Heat Conservation/

P (psig) | T (°C) P (psig) | T (°C) (m) 100 ft) @(D”;' T (MMSCFD) | /rating | P(psig) | T(°c) | P(psig)| T(C) Isolation Fluid % vap | Metallurgy
1| co, AGRU Train-1 100 | 39.60 | AGRU-1/2 Header 83 | 39.48 273 | 000002 | 68810 013 30" 55 100 | 3960 | 559 80 - Gas 1 $5304
2 | co, AGRU Train-2 100 | 39.60 | AGRU-1/2 Header 71 | 3939 470 | 000002 | 68810 013 30" 55 100 | 3960 | 559 80 - Gas 1 $5304
3| co AGRU-1/2 Header 71 | 3939 Booﬁﬁﬂggﬁ?ﬁs'on 30 | 3900 | 466 |0.00003 | 156241 | 1825 38" | Acwal | 71 | 3939 | 529 80 - Gas 1 | ss304
4| co Booiii'ﬁ;'i“n‘_’ﬁzss'o” 1298 | 4221 | EGRFeedHeader | 1281 | 4209 | 484 |0.00001 | 22010 176.4 30" 55 | 1208 | 4221 | 1818 | 80 - Gas 1 | ss304
5| co, AGRU Train-3 100 | 4464 BOOSS;“C;’F':EESS'O” 72 | 4445 260 | 0.00003 | 91700 119.7 30" 55 100 | 4464 | 559 80 - Gas 1 SS304
6 | co, Boosﬁ:‘ﬁr’;‘iﬂiss'on 1602 | 4162 | EGRFeedHeader | 159.8 | 41.60 220 | 0.00001 | 11609 114.0 30" 55 1602 | 4162 | 2136 80 . Gas 1 SS304
7| co, EGRFeed Header | 1281 | 41.03 | EGRFeedSplter | 1266 | 40.93 142 | 000003 | 36558 290.4 30" 55 1281 | 41.03 | 1799 | 80 - Gas 1 $5304

] EGR Feed N
8 | co, EGR Feed Splitter 1266 | 4093 reed. 1266 | 40.93 10 | 0.00001 | 18464 1452 24 55 1266 | 4093 | 1784 80 - Gas 1 $5304
Compression Unit 1/2
9| co, |ECR Feﬁ‘ngggpress“’” 6512 | 3688 | C2° Deh{%a“(’” unit | es1o | 3688 10 | 000002 | 832 1443 24" 55 6512 | 36.88 | 769.1 80 - Gas 1 SS304
10| €O, |GasDehydrationUnit1/2| 624.0 | 36.63 '"'eC“O”U(;i‘t"B’;'ESS'O” 6239 | 36.63 10 | 000002 | 879 1436 24" 80 6240 | 3663 | 7377 80 - Gas 1 cs
11| co, '”‘ecm’nuﬁi‘t’T/gress'(’n 28385 | 85.16 | Injection Feed Header | 28385 | 85.16 10 | 000002 | 168 1436 12" 80 | 28385 | 85.16 | 32955 |100.165 - Supercriical | 0 cs
12| €O, | Injection Feed Header | 2837.9 | 85.17 Wellhead 24000 | 31.94 | 15000 |0.00009 | 336 287.1 12" 80 | 2837.0 | 85.17 | 3204.8 |100.168 - Supercritical | 0 cs
D bp Page 156
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Final Report

C. Wellhead Pressure: 2750 psig
Origin Destination . Flow L Operation Design X Metallurgy Selection
No. | service From To Length | AP (psi/ 3 Flow Size inch Sch. No Heat Conservation/

: P (psig) | T(°C) P (psig) | T(°C) (m) 100 ft) @E"; T (MMSCFD) | /rating " P(psig) | T(°C) | P(psig)| T(C) Isolation Fluid % vap | Metallurgy
1| co, AGRU Train-1 100 | 39.60 | AGRU-1/2 Header 83 | 39.48 273 | 000002 | 68810 913 30" 55 100 | 3960 | 559 80 - Gas 1 $5304
2 | co, AGRU Train-2 100 | 39.60 | AGRU-1/2 Header 71 | 3939 470 | 000002 | 68810 013 30" 55 100 | 3960 | 559 80 - Gas 1 $5304
3| co AGRU-1/2 Header 71 | 3939 B°°Zt‘sirt$;'i"n‘f£‘7255'°” 30 | 3909 | 466 |000003 | 156241 | 1825 38 | Acwal | 71 | 3939 | 529 80 - Gas 1 | ss304
4| co, BOOE?;?;TF]'?S;S'O” 1298 | 4221 | EGRFeedHeader | 1281 | 42.09 484 | 0.00001 | 22010 176.4 30" 5 1298 | 4221 | 1818 80 - Gas 1 $S304
5 | co, AGRU Train-3 100 | 4464 Boosﬁ;itcgrgﬁgss'on 72 | 4445 260 | 0.00003 | 91700 1197 30" 55 100 | 4464 | 559 80 . Gas 1 SS304
6 | co, BOOSIS;“C%':K:SS'O” 1602 | 4162 | EGRFeedHeader | 1598 | 41.60 | 220 | 0.00001 | 11609 1140 30" 55 | 1602 | 4162 | 2136 | 80 - Gas 1 | ss304
7| co, EGRFeed Header | 1281 | 41.03 | EGRFeedSpltter | 1266 | 40.93 142 | 000003 | 36558 290.4 30" 55 1281 | 41.03 | 1799 | 80 - Gas 1 $5304

" EGR Feed "
8 | co, EGR Feed Splitter 1266 | 40.93 reed. 1266 | 40.93 10 | 0.00001 | 18464 1452 24 55 1266 | 4093 | 1784 80 - Gas 1 55304
Compression Unit 1/2
9| co, |ECR Fe‘i;jng‘l’gp'ess"’” 6512 | 3688 | C2° Deh{%a“"” unit | 651 | 3688 10 0.00002 | 832 1443 24" 55 651.2 | 36.88 | 769.1 80 - Gas 1 SS304
10| co, |GasDehydrationunitl2| 6246 | 37.06 '”'eCt'O”Uﬁi‘t"Bgress"’” 6246 | 37.06 10 | 000002 | 881 1436 24" 80 6246 | 37.06 | 738.4 80 - Gas 1 cs
11| co, '”Jec“c”bii‘t"f/gress'(’” 3176.0 | 92.42 | Injection Feed Header | 3176.0 | 92.42 10 | 000002 | 163 1436 12" 80 | 31760 | 9242 | 3685.3 |107.419 - Supercriical | 0 cs
12| €O, | InjectionFeed Header | 31750 | 92.42 Wellhead 27500 | 31.95 | 15000 |0.00009 | 325 287.1 12" 80 | 31750 | 92.42 | 3684.1 |107.423 - Supercritical | 0 cs
D g Page 157
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Final Report

Appendix C.III

Process Flow Diagram Development

The Process Flow Diagram (PFD) of selected case (2 trains case; gas-turbine driven
compressor; dehydration after 4th stage of compression) is presented on the following 5
pages based on the sequence and drawing identification listed on Table C-33.

Table C-33. Process Flow Diagram (PFD) document list

Drawing No. Zone Description

PFD-01 Train-1/2 CO2 Booster Compression Unit

PFD-02 Train-3 COz Booster Compression Unit

PFD-03 EGR/CCUS Feed Compression Unit

PFD-04 EGR/CCUS Feed Gas Dehydration Unit
PFD-05A Injection Compression & Pumps Unit (2000 PSIG Case)
PFD-05B Injection Compression & Pumps Unit (2400 PSIG Case)
PFD-05C Injection Compression & Pumps Unit (2750 PSIG Case)

0 {:b}n Page 158 . SLAPY./ |
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A B | C D | E F | G H J | K
NOES
V-100 K-100 AG 100
1ST STAGE TRAN /2 1ST STAGE TRAN 112 1ST STAGE TRAN 112 1 EACH GOMPRESSCR LNT WAL INOLLEE GAS
BODSTER GOVPRESS(R BOOSTER GVPRESS(R BOOSTER GOVPRESS(R GOOLER TURBINE DRVER HRSG (HEAT RECOVERY STEAM
1 SUCTION SCRUBBER GENRATCR), AND STACK. 1
V-101 K-101 AG 101 V-1
2ND STAGE TRAN 12 2ND STAGE TRAN- 12 2ND STAGE TRAN- 12 TRAN- 12 DSGARE
BOCBTER QOMPRESSCR BOCSTER QOVPRESSCR TER COVPRESSCR QODLER RATOR
SLCTION SCRBBER
,,,,,,,,,,,,,,,,,, |
2 } 2
‘ 2>
FROM TE: IN PONT
AGUTRAINL L
3 ’
PROCESS
K-100
FROM TE IN PONT
4 AGUTRAIN2 % ; 4
e &
GAS TORIPE HEADER
] HEADING TO EER FEED -
COMPRESSION UNT
(oY AR
|
5 5
V-101
/0\[ 20120 — 1S
rev] DATE CESRPTION | PREPXO] GHDJAPPX
] o bp
{3 B
skkmigas
6 PROJECT : 6
Stream No. 1A 1B 1 2 3 4 5 6 7 8 9 10 1
Vapour Fradtion 10000 [ 10000 | 10000 | 10000 | 00000 | 10000 | 09825 [ 10000 | 0.0000 [ 10000 | 0.9836 | 10000 | 0.0000 ER STWDY AT
[Tenperature (Q 396 | 396 | 296 | 391 | 391 | 1455 | 425 | 425 | 425 | 1499 | 422 | 422 | 422 TANGGH BED
Pressure (psig) 100 100 30 30 30 382 346 346 346 | 1326 1208 | 1298 | 1298
— [Molar How (MVBAD) 913 913 1825 | 1825 00 1825 | 1825 | 1793 32 1793 1793 | 1764 29 -
| Mass How (kg/ h) 195184 | 195184 | 390368 | 390368 0 390368 | 390368 | 387501 | 2867 | 387501 [ 387501 | 384842| 2659 WATER TO VWTP TTLE:
Ad. Vol. How (ni/h) | 68810 | 68810 | 137619 | 192361 0 86206 | 67899 | 67897 3 30396 | 22013 | 22010 3 PROESS HON DAGRAM
| Gomposition (%ol) TRAN 7 2 Q2 BADSTER
[ee} 9539 | 9539 | 9539 [ 9539 006 9539 | 9539 | 97.09 on 9709 | 9709 | 9871 032
7| [Bo 427 | 427 | 427 | 427 | 0004 | 427 | 427 | 257 | 9989 | 257 | 257 | 094 | %68 CGVFRESSON INT 7
(2] on 01 011 on 000 on 01 012 000 012 012 012 000 DRAWING NO R, | SIZE | SQALE
GH+ 018 0.18 0.18 018 000 018 0.18 0.19 000 019 019 0.19 000 1 | Iy | NTS.
HS 004 004 004 004 000 004 004 004 000 004 004 004 000 P01 -
SHE] 11
bp A B [ C [ D [ [ F G H J [ g =
0 Page 159 171 JITB

skkmigas



CCUS/EGR Surface Facility Study at Tangguh Field

A B | C D | E F | G H J | K
NOES
V-103 K-102 AC 12
1ST STAGE TRAN-3 1ST STAGE TRAN-3 1ST STAGE TRAN-3 1 EACH GOMPRESSCR LNT WAL INOLLEE GAS
BOCSTER QOMPRESSCR BOCSTER QOVPRESS(R QOMPRESSCR QO0LER TURBINE CRVER HRSG (HEAT RECOVERY STEAM
1 SUCTION SCRUBBER GENRATCR), AND STACK
V-104 K-103 AG 13 V-106
2\D STAGE TRAN-3 2ND STAGE TRAN 3 2ND STAGE TRAN-3 TRAN-3 DSGARE
BOCBTER QOMPRESSCR BOCSTER QOVPRESSCR TER COVPRESSCR QODLER SEPARATOR
SLCTION SCRBBER
2
AG 12
FROM TE IN PONT
AGRUTRAIN3
o
4
AG 103
5
6 Stream No. 12A 12 13 14 15 16 17 18 19 20 21 2
Vapour Fraction 10000 [ 10000 | 10000 [ 00000 | 10000 | 09664 | 10000 | 00000 | 10000 | 09861 [ 10000 | 0.0000
[Tenperature CQ 2464 | 4464 | 4445 | 4445 | 14938 | 4306 | 4306 | 4306 | 14767 | 4162 | 4162 | 4162
Pressure (psig) 100 72 72 72 488 465 465 465 | 1627 | 1602 | 1602 | 1602
—1 [Molar How MWBAD) | 1197 | 1197 | 1197 00 197 | 1197 | 1156 40 1156 | 1156 | 1140 16 -
|Mass How (kg/ h) 253792 | 253792 | 253791 1 253791 | 253791 | 250173 | 3618 | 250173 | 250173 | 248724 | 1449 WATER TO WATP
Act. Vol. How (n¥/h) | 91700 | 91700 | 103410 0 47400 | 35185 | 35181 4 16123 | 11611 [ 11609 1
[Grnposition (¥mol)
[ee} 9429 [ 9429 | H4.29 171 9429 [ 9429 | 9757 013 9757 | 9757 | 98%4 039
7| [HO 544 544 544 010 544 544 215 99.87 215 215 0.78 90961
Gy 0.6 036 0.16 000 0.6 0.6 017 000 017 017 017 000
GHt+ 010 010 010 98.19 010 010 011 000 on on 01 000
HS 001 001 001 000 001 001 001 000 001 001 001 000
A B [ C [ D [ E [ F G
-] bp Page 160
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A B C | D E | | G J | K
NOES
V-106-12 K104-12 ACIN-12
1ST STAGE EER FED 1ST STAGE EGR FED 1ST STAGE EGR FED 1 EACH GOMPRESSCR LNT WAL INOLLEE GAS
COMPRESSOR SUCTIN CQMPREBSOR COWRESSOR @AER TURBINE DRVER HRSG (HEAT RECOVERY STEAM
1 GENRATCR), AND STACKK
V-107-12 K-106-12 AG1065-12 V-108-12
2\D STAGE EGR FEED 2\D STAGE EGR FED 2\D STAGE R FEED PRE: CEHYDRATION 2. AFTER THE GAS ARRVED IN BGR AR, THE
QOMPRESSOR SUCTION QOMPRESSOR QOVMPRESSOR AER SEPARATOR STREAMWILL EE SPLITTED INTO TWO ICENTIAL
EGR TRANS (2X50%)
— 3. STARTING FROM STREAMNQ 24, HEAT AND —
MASS BALANCE SHOAN IS FCR EACH EGR TRAIN
(50%)
2 I
SR
@ ® AGIN-12
— — -
A 4
3
FROMTRAN- /2 DISBARE
SEPARATOR V- 12 @ K-1M-12
_ o : oL -
g V-106-42 ot
Y __HEADER PIPE @
A
JorAR AGI6-12
— =  —
FROM TRAN-3 DSGARE
SEPARATOR V- 16
!
5
V-107-12
A\ [ 2021 — B
/0\[ 20120 — 1S
rev] DATE CESRPTION | PREPIO] GHDJAPPX
] V-108-12 ) bp
{3 B
A skkmigas
6| [Sreanto, 2B | 2 % | 2 | 27 | 2 ORCT
Vapour Fradtion 10000 [ 10000 | 10000 [ 00000 | 10000 | 0.9966 ER STWDY AT
| Tenperature (\Q 4103 | 4093 | 4093 | 4093 | 11696 | 4316 TANGAH AED
Pressure (psig) 1281 | 1266 | 1266 | 1266 | 2962 [ 2932
— [Molar How (WBAD) | 2904 [ 1452 | 1452 00 1452 | 1452 -
|Mass How (kg/ h) 633566 | 316783 | 316783 0 316783 | 316783 WATER TO WNTP TME:
36558 | 18464 | 18468 0 10407 | 8013
o Vgﬂgifn“(ﬁ’/;”f,{ o PROESS FLON DAGRAM
[ee) 9880 | 9880 | 9880 | 1161 | 9880 | 9880 | 9913 066 9913 | 913 | 938 147 ER FED GOVPRESSION UNT
7| [HO 0.88 088 088 010 0.88 083 055 034 055 055 029 9853
Gy 014 014 014 001 014 014 014 000 014 014 014 000 DRAWING NO R, | SIZE | SQALE
GHt+ 0.6 0.16 0.16 8827 016 0.16 0.16 000 016 0.16 0.16 000 1 | Iy | NTS.
HS 003 003 003 001 003 003 003 000 003 003 003 000 P03 -
SHE] 101
A [ B | C [ [ E [ G H J [
(o] b Page 161
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CCUS/EGR Surface Facility Study at Tangguh Field

A B c | D | E F G H J | K
NOTES
AG107-142 V-10-12
ECR FEED REGINERATION ECR FEED REGINERATION 1 HEAT AND NASS BALANGE SHOMN IS FCR EACH
GAS COOER GAS KQ DRIM EGRTRAN (3% QAPACTY). 1
1
E100-42 A-100- 1AV IR/ 20 2B
EGR FEED REGINERATION EGR FEED DEHYDRATION DRIM
GAS HEATER
FROM PRE DEHYDRATCR
SEPARATOR V-10B-1/2
2 2
— A-100- 1AV IR/ 20 2B —
3 3
\Eg/
4 4
y,
Y TOINETION
COMPRESSION UNT
8 FFD 05
5 5
YA\
/0\| 20120 — 1S
| REV| DATE DESRPTION PREPO| GHKD|APPX)
P bp
& ﬂ LR ]
- skkmigas
WATER TO WNTP
PROKCT : 6
8| [Streane £ 36 37 38 0 | 49 50 51 52 53 :
Vapour_Fraction 10000 | 10000 | 09998 | 09999 | 10000 | 10000 | 20000 | 09770 | 10000 | 00000 ER STUDY AT
[Tenperature (Q 3683 | 3688 | 3559 | 3661 | 3661 | 26000 | 25966 | 4016 | 4016 | 4016 TANGGH AED
Pressure (psig) 6512 | 6512 | 6320 | 6320 | 6240 | 6461 | 6390 | 6320 | 6320 | 6320
—| [Molar How (WBGRD) | 161 | 282 | 161 | 1501 | 1436 | 282 | 347 | 347 | 339 | 08
[Nass How (kg/h) | 254220 | 61775 | 254220 | 327782 | 31AABA| 61775 | 75094 | 75004 | 73562 | 1533 TmE
Ad. Vol Aow (nV/h) | 2410 | 586 | 2485 | 3223 | 3165 | 133 | 1663 | 739 | 737 2
fiion (o) PROESS HON DAGRAM
© 9938 | 0938 | 9938 | 0743 | 9981 | 9938 | 6914 | 8914 | 9074 | 209% EGR FEED DEHYDRATION LNIT
7| [BO 029 | 029 | 029 | 030 | 000 | 029 | 154 | 154 | 034 | 5261 7
H 014 | 014 | 014 | 013 | 034 | 0M4 | 01 | 01 | 022 | 00l DRWNGND | R, | SZE | SOUE
[y 016 | 016 | 01 | 051 | 004 | 016 | 208 | 218 | 172 | 2193 T [ M NS
HS 003 | 003 | 003 | 162 | 00L | 003 | 702 | 702 | 708 | 4% P> 04 :
SHET 11
A I B [ C [ D [ E [ F G H J I K
o bo Page 162 [AE
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CCUS/EGR Surface Facility Study at Tangguh Field

A B C D E F G H J | K
NOES
1 EACH GOVPRESSCR INT WAL INOLUCE GAS
TURBNE CRVER HRSG (HEAT REQOVERY STEAVI
1 GENRATCR), AND STACK 1
V-100-42 K-106-12 AGI106-12 P-100-12 P-101:-12
IST STAGE NJECTCN INECTION INECTION 1ST STAGE 2\D STAGE 2. DISOHARGD STREAM FROMINJETION
COMPRESSOR SLCTIN QOMPRESSOR QOMPRESSOR MAER INJECTION PUVP INJECTION PUVP COMPRESSOR SR TRAN 1 AND 2 WILL BE MXED
SRBBR INTO STREAMNQ 47
— 3. THERE IS ND STREAMNQ 46 FCR 2000 PSG —
OSE
2 2
3 3
FROM EGR FEED
CEHYCRATION DRM
— A2 -
[ PFD 04
4 4
5 5
—L Ho[A[ 2021 — IS
/0\[ 20120 — 1S
| - rev] DATE CESRPTION | PREPXO] GHDJAPPX
0 bp
& ﬂ PP
v } - 9
6 WATER TO WP - 6
Stream No. 40 41 42 43 44 45 47 48 '
Vapour Fradion 10000 | 00000 | 10000 | 10000 | 10000 | 10000 | 10000 | 00000 ER STUWDY AT
| Tenperature (Q 3661 | 3661 | 10632 | 4029 | 5745 | 7633 | 7633 | 3190 TANGHHAED
Pressure (psig) 6240 | 6240 | 13014 | 12785 | 17735 | 24580 [ 24575 | 20000
— [Molar How (WBGD) | 1436 00 436 | 1436 436 | 1436 | 2871 | 2871
|Mass How (kg/ h) 314484 0 314484 | 314484 | 314484 | 314484 | 628965 | 628965 TIME:
Ad. Vol. How (ni/h) | 3165 0 1947 [ 7522 [ 6879 | 6201 | 1258 | 7932 PROESS ROV DAGRAM
| Goposition (Yol INDECTION GOMPRESSION &
@ 9981 | 8146 | 9981 | 9981 | 9981 | 0981 | 9981 | 9981
7| [0 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 PUPS UNT (D00 PSGAASH | 7
G 014 004 014 014 014 014 014 014 DRAWING N RBV. | SIZE | SQ\LE
GHy+ 004 1848 004 004 004 004 004 004 1 | Iy | NTS.
001 001 001 001 001 001 001 001 .
HS PD-05A 101
A [ B [ C [ D [ E [ F G H J I K
o bp Page 163 AL
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CCUS/EGR Surface Facility Study at Tangguh Field

A B C D E F G H J | K
NOES
1 EACH GOVPRESSCR INT WAL INOLUCE GAS
TURBNE CRVER HRSG (HEAT REQOVERY STEAVI
N GENRATCR), AND STACK 1
V-100-42 K-106-12 AGI106-12 P-100-12 P-101- 12 P-12-12
IST STAGE NJECTCN INECTION INECTION 1ST STAGE 2\D STAGE 3FD STAGE 2. DISOHARGD STREAM FROMINIETION
COMPRESSOR SLCTIN QOMPRESSOR QOMPRESSOR MAER INJECTION PUVP INJECTION PUVP INJECTION PUVP CCMPRESSOR ER TRAN 1 AND 2 WILL BE MXED
SRBBR INTO STREAMNQ 47
2 2
3 3
4 4
5 5
N\
/0\[ 2021 — 1S
| lrev] Date CESRPTION | PREPXO] GHDJAPPX
P bp
6 ﬂ PP
skkmigas
6 PROJECT : 6
Stream No. 40 41 42 43 44 45 46 47 48
Vapour Fradion 10000 | 00000 | 10000 | 10000 | 10000 | 10000 | 10000 | 10000 | 0.0000 ER STUWDY AT
[ Tenperature (Q 3663 | 3663 | 10635 | 4029 | 54.12 | 6903 | 8516 | 8517 | 314 L TANGH FED
Pressure (psig) 6240 | 6240 | 13013 | 12785 | 16688 | 2177.0 | 28385 | 2837.9 | 24000 Ll L
— [Molar How (WVBGJD) | 1436 00 1436 436 436 436 | 1436 | 2871 | 287.1
|Mass How (kg/ h) 314487 0 314487 | 314487 | 314487 | 314487 | 314487 | 628969 | 628969 u TIME:
Act. Vol. How (n/h) | 8793 0 5409 | 2089 | 1942 | 1805 | 167.7 | 3356 | 2088 > PROESS HON DAGRAM
fion (o) 9081 | 8147 | 9981 | 9981 [ 9981 [ 9981 | 9981 | 9981 | 9981 WATERTO WP N &
7| [0 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 PUVPS INT (B0 PSGOASE |7
G 014 004 014 014 014 014 014 014 014 DRAWING ND R, | SIZE | SQALE
GHy+ 004 1848 004 004 004 004 004 004 004 0 | Iy | NTS.
001 001 001 001 001 001 001 001 001 .
hs PFD-058 SHET 11
A [ B [ C [ D [ E [ F G H J I K
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CCUS/EGR Surface Facility Study at Tangguh Field

A B C D E F G H J | K
NOES
1 EACH GOVPRESSCR INT WAL INOLUCE GAS
TURBINE DRVER HRSG (HEAT RECOERY STEAM
N GENRATCR), AND STACK 1
V-100-42 K-106-12 AGI106-12 P-100-12 P-101- 12 P-12-12
1ST STAGE NJECTION INECTION INECTION 1ST STAGE 2\D STAGE 3FD STAGE 2. DISOHARGD STREAM FROMINIETION
COMPRESSOR SLCTIN QOMPRESSOR QOMPRESSOR MAER INJECTION PUVP INJECTION PUVP INJECTION PUVP CCMPRESSOR ER TRAN 1 AND 2 WILL BE MXED
SRBBR INTO STREAMNQ 47
2 2
3 3
4 4
5 5
VAN
/0\[ 2021 — 1S
| e[ oate [ ceswmpmion | rrepof arkolarex
o bp
& ﬂ PP
skkmigas
6 PROKCT © 6
Stream No. 40 41 42 43 44 45 46 47 48
Vapour Fraction 10000 | 0.0000 | 10000 [ 10000 [ 10000 [ 10000 | 10000 | 10000 | 0.0000 ER STWDY AT
[Tenperature (Q 3706 | 3706 | 10686 | 4033 | 5/23 | 7580 | 9242 | 9242 | 31% U TANGGH AED
Pressure (psig) 6246 | 6246 | 13026 | 1279.7 | 1767.7 | 2439.7 | 31760 | 31750 | 27500 L L
— [Molar How (WVBGJD) | 1436 00 436 | 1436 | 1436 | 1436 436 | 2871 | 2871
|Mass How (kg/ h) 3EH05 0 3EH05 | 3EH05 | 3EH05 | 3EH05 | 3EH05 | 6EH05 | 6EHO5 u TME :
Ad. Vol. How (m/ h) 8811 0 5419 | 2086 | 1911 | 1749 | 1626 | 3254 | 2014 D PROESS HON DAGRAM
fion (o) 9981 | 8158 | 9981 | 9981 [ 9981 [ 9981 | 9981 | 9981 | 9981 WATERTO WP N &
7| [0 000 | 000 [ 000 | 000 [ 000 | 000 | 000 | 000 | 000 PUPS INT (ZIS0PSGOASH | 7
G, 014 | 004 | 014 | 014 | 014 | 014 | 014 | 014 | oM DRWNGND | RV. | SIE [ S@\E
CHst+ 004 18.36 004 004 004 004 004 004 004 0 | Iy | NTS.
001 001 001 001 001 001 001 001 001 .
BS PFD-05C SHET 11
A [ B | [$ [ D [ E [ F G H J [ K
o bo Page 165 (AP
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Final Report

Appendix C.IV

Plot Plan

The plot plan of selected case (2 trains case; gas-turbine driven compressor; dehydration
after 4th stage of compression) is presented on the following 6 pages based on the
sequence and drawing identification listed on Table C-34.

Table C-34. Plot plan document list

Drawing No. Zone Description
PLOTPLAN-01 Train-1/2 CO2 Booster Compression Unit
PLOTPLAN-02 Train-3 COz Booster Compression Unit
PLOTPLAN-03 EGR/CCUS Feed Compression Unit
PLOTPLAN-04 EGR/CCUS Feed Dehydration Unit
PLOTPLAN-05 Injection Compression & Pumps Unit
o {:}bn Page 166  DLAPI
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CCUS/EGR Surface Facility Study at Tangguh Field

NOTES

1 ALL UNT ARE MEASLRED N METER

2.BEUPNO  DES(RPTION 1
AG 100 1ST STAGE TRAIN- ¥ 2 BOCBTER
QOVPRESSCR COOLER
AG 101 2ND STAGE TRAIN- 1 2 BOOSTER
COVPRESSCR COER
K100 1ST STAGE TRAIN-¥ 2 BOCSTER

QOVPRESS(R
K101 2N\D STAGE TRAIN- ¥ 2 BOOSTER

QOVPRESS(R
V-100 1ST STAGE TRAIN- ¥ 2 BOCBTER
COVPRESSCR SUCTION SCRUBBER 2
V-101 2N\D STAGE TRAIN- ¥ 2 BODSTER
QOVPRESSCR SUCTION SCRUBBER

V-102 TRAIN- 7 2 DISGHARGE SEPARATCR

| /0\[ 22120 - HP
Rev| DATE CESRPTION | PREPX] GHD|APPX)

M@zmﬁ e

PROJECT 6
ER STLWDY AT
TANGGH RELD
PLOT PLAN
TDAIN_1/2 ~N. RNNQTED
7 DVINLOAWUIN (Dl L&) 7

DRAWNGND [ R&V. [ SIZE [ SGALE

0 [ A [NTS
MErS 11
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CCUS/EGR Surface Facility Study at Tangguh Field

NOTES

1 ALL UNT ARE MEASLRED N METER

1 2.BEUPNQ  DESCRPTION 1
AG 102 1IST STAGE TRAIN-3 BOBTER
COVPRESS(R COOLRR
AG 103 2N\D STAGE TRAIN- 3 BODSTER
CGOVPRESSCR COLER
p— K-102 ST STAGE TRAIN-3 BOCBTER |
CGOVPRESS(R
K-103 2N\D STAGE TRAIN- 3 BOOSTER
QOVPRESS(R
V-103 1IST STAGE TRAIN-3 BOBTER
2 OVPRESSCR SUCTION SCRUBBER 2
V-104 2N\D STAGE TRAIN-3 BOOSTER
GOVPRESSCR SUCTION S(RUBBER
V-105 TRAIN-3 DISCHARGE SEPARATCR
3 3
T |- 1091 —
|/ . 109 2
/—AC-IOT-Z
4 AC-107-1 4
5 5
| /0\[ 22120 - HP
1 |FEv,| DATE CESRPTION PREPO| GHDIAPPY)
bp
ml’ [J-
6 PROJECT 6
EXR STLWDY AT
TANGGH HELD
PLOT PLAN
7 TDAIN_2 "N RNNQTED 7
DRAWNGND [ R&V. [ SIZE [ SGALE
0 [ A [NTS
2 SHET 11
= A [ B C I D I J [
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CCUS/EGR Surface Facility Study at Tangguh Field

1 ALL UNT ARE MEASLRED N METER

2.BEUPNO  DES(RPTION 1
AGI104-1  1ST STAGE EGR FEED COVPRESS(R

QOR
AG104-2  1ST STAGE EGR FEED COMPRESSCR

AG105-2  2N\D STAGE EGR FEED COVPRESS(R

K-104-1 1ST STAGE ECR FEED COVPRESS(R
K-104-2 1ST STAGE ECR FEED COVPRESS(R 2
K151 2N\D STAGE EGR FEED GOVPRESS(R
K-105-2 2ND STAGE EGR FEED COVPRESS(R
V-106-1 1ST STAGE ECR FEED COVPRESS(R

SUCTION SCRUBBER

V-106-2 ST STAGE EGR FEED GOVPRESS(R
SUCTION SCRUBBER —

V-107-1 2ND STAGE EGR FEED GOVPRESS(R
SUCTION SCRUBBER

V-107-2 2ND STAGE EGR FEED COVPRESS(R
SUCTICN SCRUBBER

V-108-1 PRE DEHYDRATION SEPARATCR 3

V-108-2 PRE DEHYDRATION SEPARATCR

4
5
| /0\[ 22120 - HP
[Fev] oate | ceswPmav  |Prepx] akolapex)
bp
- ﬂ HyvrE
PROJECT : 6
EGR STWDY AT
TANGH RED
PLOT PLAN
END CECN ANRNDDEQCINNI 7

DRAWNGND [ R&V. [ SIZE [ SGALE

PPN |0 M [NTS

SHEET 11

‘o

skkmigas

bp

[ D
Page 169

J [
LAF



CCUS/EGR Surface Facility Study at Tangguh Field

A B c D E F G H | J | K
NOTES
3.5
1 ALL UNT ARE MEASLRED N METER
1 2.BEUPNQ  DESCRPTION 1
A-D0-1  ECR FEED DEHYDRATION CRUIM
o A00-2  ECR FEED DEHYDRATION CRUIM
A-100-4 . A-00-3  ECR FEED DEHYDRATION DRI
'4.0. A-10-4  ECR FEED DEHYDRATION CRIM
| ED01  EGR FEED REGENRATION GAS |
EXCHANGRR
A-100-3 @40 ‘2.20— ED02  ECR FEED REENRATION GAS
A" ’ 7.50 EXGHANGRR
E0k1 ER FED REENERATION GAS
2 HEATR 2
A-100- @101 7.50 EDL2 g::ommmme&s
| AcUB1 ECRFED REENFRATIN GAS
QR
AGI08-2  ER FED REENERATION GAS
— A-100-1 QOER —
V-IEDL ECR FEED REGENERATION GAS KQ
RM
V-1E2  ECGR FEED REGENERATION GAS KQ
DRM
3 3
AC-106-2
-111-2
— E-101-2 -
E-100-2
4 4
5 5
| /0\[ 22120 - HP
rev| DATE DESRPTION __| PREPX)] GHD|APPX)
] 37.50 bp
& [/
L4y weim
6 PROJECT : 6
EXR STLWDY AT
TANGGH HELD
— AC-106-1
V-111-1 PLOT PLAN
7 e EAD CEEN NELVADATINNI 7
E-100-1 K-105-1
K-105-2 DRAWNGND [ R&V. [ SIZE [ SGALE
0 [ M [nNTs
ot SHET 101
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CCUS/EGR Surface Facility Study at Tangguh Field

c D J | K
NOTES
1 ALL INT ARE MEASLRED N METER
1 2.BUPNQ  DESRRPTION 1
AG106-1  IST STAGE INJECTION GIVPRESSCR
COR
AG106-2  IST STAGE INJECTION CVPRESS(R
COR
1 AGD7-1  2\D STAGE INJECTION GMPRESS(R |
COR
AG107-2  2ND STAGE INJECTION GOMPRESSCR
COR
K-106-1 ST STAGE INJECTION QOMPRESSCR
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V-109-2 ST STAGE INJECTION QOMPRESSCR
] SUCTION SC(RUBBER _
P=100-1 15T STAGE M JECTIOH PUHF
P-100-2 15T STAGE MUECTION PUHP
[ B8] D STAGE MIECTION PUNP
3 P-01-2 IND STAGE MIECTION PUMP 3
P-102-1 0 STAGE BUECTION PUMP
P-102-2 0 STAGE BUECTION PUMP
4 4
5 5
22120 - HP
DATE CESRIPTION PREPX| GHD|APPD)
bp
: { SLAPL
skkrmigas .
6 PROJECT : 6
ER STWDY AT
TANGGH RED
PLOT PLAN
7 INFEATINNI 7
DRWNGND | R&V. [ SIZE [ SBAE
0 [ M |NTS
PLOTPLAN-05 | |
SHET 11
. I D J I
P Page 171 LAF



Appendix C.V

Selection of Solid Dessicant Type

Type 3A

Type 3A will exclude most molecules except water. Type 3A is used for drying natural
gas, ethanol and reactive monomers such as olefins etc. Type 3A is usually made by
ion-exchanging potassium onto Type 4A in place of sodium.

Type 4A

The sodium form of Type A is widely used as a general-purpose drying agent. Under
certain conditions it can also be used for removal of carbon dioxide.

Type 5A

This is the calcium-exchanged form of the Type A zeolite. The strong ionic forces of
the divalent calcium cation make 5A an excellent choice for removing carbon dioxide,
carbon monoxide, hydrogen sulfide and other weakly polar molecules. This product
is also effective for the bulk separation of normal and iso-paraffin hydrocarbons.

Type 13X

The sodium form of zeolite X has a much larger pore opening than the Type A crystals.
It also has the highest theoretical capacity of the common adsorbents and very good
mass transfer rates. Type 13X removes impurities too large to fit into the Type A
zeolites and is also often used to separate nitrogen from air to produce a high purity
oxygen stream.

Table C-35. Comparison of Molecular Sieve Types

Type 3A 4A 5A 13X

Chemical 2/3K20.1/3Naz0. Naz0.A1203.25i0x. 3/4Ca20.1/4Naz0. Na20.ALOs.

Formula A1205.25i02.9/2H20 9/2H20 A1203.25i02.9/2H20 (2.8+0.2)Si02.(6-7)H20

Sllu_:a/Alumma 2 2 2 26-3

Ratio

static ~ H0 19-21% 20-22% 22% 24-26%

Adsorption

Dynamic H20 o

Adsorption 20% N/A N/A N/A

CO2z Adsorption 2% N/A N/A 15.5-18.5%
-Dehydration of - Drying and - Used as a drying for - Used for Drying and
unsaturated removing of CO2 Natural gas, purification of

Application hydrocarbons (e.g., from natural gas, desulfurization, and industrial gases or
ethylene, propylene, LPG, air, inert and removal of CO2 catalyst carrier
butadiene) atmospheric gases, - Adsorption of trace - Used for gas
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- Dehydration of highly
polar compounds, such
as methanol and
ethanol

- Air drying in
Insulating glass

- Refrigerant drying

- Drying Cracked Gas

- Natural Gas Drying

etc.

- Deep drying of air,
natural gas, alkane
and refrigerant

- Generation and
purification of argon
- Removal of
hydrocarbons,
ammonia and
methanol from gas
streams

moisture from Hydrogen
and oxygen as well as
organic compounds
deeply

- Separation of 02-N2
and N2-H2 and produce
oxygen, nitrogen and
hydrogen,
Oxygen/hydrogen PSA
(Pressure Swing
Adsorption) process

- Removal of the
residual ammonia and
water in hydrogen and
nitrogen protection gas
after the ammonia
decomposition and PSA
enrichment oxygen

purification for raw
material in Air
separation unit

- Desulfurization for
liquid hydrocarbon and
natural petroleum gas
(removing hydrogen
sulfide and mercaptans)
- 13X type can adsorb
all types of molecular
sieve that has
adsorption capacity
from 3A, 4A and 5A

Based on the comparison above, the most suitable desiccant for this EGR/CCUS facility is

Type 4A.
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CCUS/EGR Surface Facility Study at Tangguh Field

PART D | ECONOMIC CALCULATION STUDY AT TANGGUH FIELD
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D.1. Introduction

The objectives of the economic modelling for the Tangguh EGR/CCUS Project are:

Assessing the feasibility of EGR/CCUS implementation from the cases generated
by reservoir simulation study from the economic aspects, namely NPV, IRR, and

PTCF

Assessing the minimum carbon credit required for profitable project and its
effects to the overall project economics.

Assessing the profitability of the project on two timeframes: 2035 (at the end of
current PSC) and 2045 (at the end of the injection)

Evaluate project economics on the bases of changing important parameters.

Based on the input from reservoir simulation study, the following scenarios need to be
assessed for further economic analysis. Case 1-A detailed on the table below will be
calculated as the base case for the calculation. However, due to its significant incremental
gas recovery, case 1-B will also be considered as one of the feasible scenarios. Tables
below describe the detailed results of the simulation study on two timeframes, up to 2035

and up to 2045.

Table D-1 Simulation Results for Cases Until 2035

Case

Case-la
Case-1b
Case-2a
Case-2b
Case-3
Case-4
Case-5
Case-b
Case-7

Case-B

Q

skkmigas

Injector
Location

Near GWC
(Southwest)

Aquifer
(Southwest)

Gas Zone |Last)

Gas Zone (East)
— Near GWC

Mear GWC
(Southwest)

Gas Zone (East)

MNear GWC
(Southwest)

Gas Zone (East)

MNear GWC
(Southwest)

Gas Zone (East)

bp

€0, Injection

Volume
(Mt @ 2035)

36.14

349

36.81

36.27

36.12

36.14

26

26

26

26

# of
injectors

3

3

Max.
THP

(psia)

2000

2400

2000

2000

2400

2400

2000

2000

2400

2400

Ra{:\;it.:las Net Gas
(BSCF) Gain (BSCF)
288.5 2159
217.47 171.2
154.77 68.1
167.53 92.2
286.51 214.3
2186 167.1
262.1 200.31
168.76 93.45
263.67 203.29
201.29 157.20
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Additional
RF of Net

Gas (%)

1.4%

1.07%

0.4%

0.6%

1.4%

1.1%

1.3%

0.6%

1.3%

1.0%

€O, store

(Mt)

3232

32.46
32.25

3231

3232
3243
2268
22
24.37

24 84

Condensate gain
(MMSTB)

0.308

0.241

0.148

0.159

0.307

0.238

0.282

0.154

0.285

0.222

co,
breakthrough
time (years)

5.78
577
3.84

3.86

577
5.92
6.02
3.89
6.00

6.10



Table D-2 Simulation Results for Cases Until 2045

. CO, Injection Manx. Raw Gas Additional . €O,
Ccase Injector Volume # of THP Gain Net Gas R of Net CO, store  Condensate gain breakthrough
Location (Mt @ 2045) injectors (psia) (BSCF) Gain (BSCF) Gas (%) {mit) (MMSTB) time (years)

Casela  earGWe 45.3 3 2000 567.03 390.3 2.6% 35.98 0.511 5.78

(Southwest)
Aquifer

Case-1b 439 3 2400 5753 4283 2.9% 36.12 0.525 577
(Southwest)

Case-2a  Gas Zone (East) 146 3 2000 370.32 2085 1.4% 36.06 0.314 3.84

Case-zh, G35 Zone(East) 147 3 2000 464.91 300.6 2.0% 36.04 0.39 3.86
— MNear GWC

Case-3 WEEERTS 453 2 2400 568.08 390.2 26% 35.97 0.512 577
(Southwest)

Case-d  Gas Zone (East) 432 2 2400 490.1 356.9 2.4% 36.21 0.448 5.92

Case 5 W ERTs 36 3 2000 536.42 379.58 25% 27.75 0.478 6.02
{Southwest)

Case6  Gas Zone (East) 36 3 2000 448.23 28373 1.9% 27.34 0.359 3.89

Ty SrERE 36 2 2400  542.62 387.59 2.6% 31.13 0.485 6.00
(Southwest)

Case-8  Gas Zone (East) 36 2 2400 481.49 348.93 23% 31.95 0.429 6.10

In relation to the need for carbon monetization, the amount of CO2 injected will also be a
focus on this study, as it will be calculated in the economic scenarios. The following figure
describes the progression of injected CO2 amount where in case 1-B (injection into the
aquifer) the injection amount is slightly reduced due to more pressure needed to inject
into water zone.

Tangguh EGR CO, Injection Rate

[hS]
o
o

150

100

CO, Injection Rate (MMSCFD)

0
2025 2030 2035 2040 2045 2050
Year
Case-1A Case-1B Case-2A Case-2B Case-3 Cases 5-8 Case-4
Figure D-1. CO2 Injection Scenarios
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Tangguh EGR Annual CO, Injection Volume
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0 1 1 1 e
2025 2030 2035 2040 2045 2050
Year
Case-1A Case-1B —Case 1-A (Without Recycle) Case 1-B (Without Recycle)

Figure D-2 Annual CO:z Injection Volume for Selected Cases

D.2. Model Building

In order to build a comprehensive EGR/CCUS Economic Model, there are several base
assumptions that must be made. The first assumption is determination of oil price, since
Tangguh gas sales price is linked to oil price. Based on the projections made by Indonesia
Petroleum Association in 2020, presented on the figure below, oil price is assumed to be
held constant at 60 US$/bbl for the time being. Therefore, the project shall maintain
constant oil price as the baseline.
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CCUS/EGR Surface Facility Study at Tangguh Field

& EE2 Dkatadata

BIG CHALLENGES FOR
THE OIL AND GAS INDUSTRY

IN THE NEW NORMAL ERA

The Cowid-19 pandemic and the drog In ol prices have made the challenges
of the: gioball ofl and gas Industry even harder in the new nommial e

Figure D-3 Oil Price Assumption (IPA Projection 2020)

On the basis of fiscal regime, there is also a need to define workflow of the calculation.
Tangguh PSC is currently working under the PSC Cost Recovery Scheme therefore the
workflow of the calculation, shown below is coherent to the PSC Cost Recovery

calculation.

Unrecovered
Previous Yr

(+)

| Cost Recoverable |

A4
e Errs | 1
(+) m (-) Depreciation

. = | | Capex | Opex
: | ]

Exploration, Development &
Production Expenditures

(*)
Taxable Income

Indonesia Take Contractor Take

Figure D-4 PSC Cost Recovery Calculation Workflow

Income Tax
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Some basic assumptions are also required for the calculation model, are listed below.

0il Price : 60 US$/bbl
Gas Price : [GP = 0.112* (0il Price) +0.2], $/MMBTU
CAPEX (Surface Facility Team) :a. 758.43 Mil US$ (Without Contingency)

b.948.03 Mil US$ (w/ 25% Contingency)
c. 568.82 Mil US$ (-25% Contingency)

Operating Expenditure : 24.89 Mil US$/year

First Tranche Petroleum (FTP) :15.4%

Depreciation Rate (Facilities& Drilling) :13.2% (4 years)

Contractor’s Pre-Tax Split :68%

Government’s Pre-Tax Split :32%

Effective Tax Rate :44% *(tax treaty between Indonesia

and other country is not applied in this simulation)

No Operating Expenditure Escalation

Carbon Credit to Be Used as Deduction in Cost Recovery.

All injected CO; + Produced CO; will be included into the Carbon Credit System, deduction
will be applied on recycled CO;

It is assumed that monitoring Cost will be 5 Mil US$ of Capital Expenditure. [Maas
(2020): 0.7-0.8 US$/ tCO_e in CAPEX]

Disclaimer: the following development case is based on current contractor’s planning
until the end of PSC contract (2035), assuming no further development for cases until
2045.

The cost structure for case 1-A is shown below, in Million US$.

Pre-Execute Cost

Indirect Cost
Site Dev@ﬁi'pment

0%

Zone D 8%

Platform and Wells Cost  Maintenance
20% 54%

6%

HDD Cost
3%

Operating Supplies
11%

OPEX
24.89

Million USD

Subsea Power Cable

Contractor Fee
3%

Owner's Cost
11%

Lab. Charges
0%

Contingency
20%

Local Taxes &
Insurance
35%

Figure D-5 Capex and Opex Structure for Case 1-A

In order to build a comprehensive economic model that is able to answer questions
related to model uncertainty, basic changes in parameters, as well as dynamics during
the operations (oil price fluctuation, etc.), it is then decided to define simulation cases
based on case 1-A, with the following figure summarizes the cases that will be calculated.

L~
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| Base Case-No carbon
Credit

| Injection Until 2035 | —=

Minimum Carbon Credit for
Profitable EGR

e | —

— | Sensitivity on Oil Price |

| Sensitivity on Capex |

~— Injection Until 2045 | —=

| Sensitivity on Carbon Credit |

| Sensitivity on % CO,
Included in Garbon Credit
Calculation

Figure D-6 Workflow of The Economic Analysis Scenario

D.3. Scenario 2035 (End of PSC)

The first case is performed for calculation of EGR/CCUS up until the year of 2035, without
any carbon credit or the revenue is solely from gas sales. The results of the model can be
seen on the table below and visualized on the Post Tax Cash Flow graph presented. It can
be seen that due to relatively high spending at the beginning of the project, the cash flow
cannot cope up relatively quick to increase the overall Net Present Value (NPV) of the
project. The resulting NPV of the project is negative, highlighting the need for incentives
to cope with high values of depreciation. The EGR/CCUS project, however, yields
significant financial benefit to Government of Indonesia, as it presents 142.2 Mil US$
(undiscounted) as the government take. Incentives such as Carbon Credit, Joint Credit
Mechanism, and a pathway for international carbon trading can be seen as mutually
beneficial for both the contractor and Government of Indonesia.

Table D-3 Description of Contractor's Revenue and Cashflow for EGR/CCUS Until 2035 Without Carbon Credit

Gas Condensate Gol Take

Year Production Production ReveLr;éJ;)(M“ Co(it/liF:eL(j(S)\ﬂlsry Cor}t'\zlaﬁtgrsg')l'CF
(TBTU) (MMSTB) (Mil US$)

2020 385

2021 2355
2022 2230
2023 -303,67
2024 -383,76
2025 159,14 -216,06
2026 038 0,00 2,50 159,14 97,12 66,48
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2027 0,04 0,00 0,48 159,14 -98,37 65,71

2028 0,08 0,00 073 608,31 -98,22 65,80
2029 0,05 0,01 0,96 3314 -376,56 344,38
2030 28,77 0,05 194,22 33,14 99,87 61,21
2031 40,11 0,06 270,27 3314 147,02 90,11
2032 46,49 0,06 312,92 33,14 173,47 106,32
2033 42,72 0,05 287,49 3314 157,70 96,65
2034 37,19 0,05 250,28 33,14 134,62 82,51
2035 28,83 0,04 194,01 159,14 99,74 61,13

The following figure illustrates that the Pay Out Time (POT) for the project is
approximately on the first quarter of 2034 (Q1 2034), which is not a good measure when
compared to the project ending in 2035. There is also a comparison on the split between
Contractor’s NPV @10% and Government of Indonesia Take (Gol Take) in which the
Contractor’s NPV is (254.3) Mil US$ and Gol Take to be around 142.2 Mil US$. There is,
however, a notable point that there will not be any sunk cost after 2035, therefore
providing an incentive for project transition after current PSC ends.

Contractor PTCF Case 1-A @ 2035 No Carbon Credit
2020 2025 2030 2035
300 : :
LT e } __________________________________ Ir““'"'““'“““"“““““:—'
[ | } L =T
-~
T3]3 R Ammmemmmmmmmmaen K s S S — 'r_._....._....;_ac.f ............
A | ! L
F U, S S AT S
g A} ! - r
E' 1)) ‘:‘_________i ________________________ ; Ci E_ _________________________________
w \ 1 7 1
E _mo .....................____\______:____________.._______).____..______:______..____________..____________
o A\ 1 — - 1
00 .._...._._...._._....________‘__{%__:_7_-:_: ________________________ E. _________________________________
1100 .._...._._...._._....___________l __________________________________ L _________________________________
1 1
1300 ' '
Year
- — —Cmse A

*Contractor PTCF @ 2035 = 87.1 Mil US$
*Contractor PTCF @NPV 10% = (254.3) Mil US$

* There is ho remaining Sunk Cost in 2035

Figure D-7 Contractor PTCF for Case 2035 Without Carbon Credit
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CCUS/EGR Surface Facility Study at Tangguh Field

Comparison of Government Take and Contractor Take (@NPV 10%)

Gol take

Mil US$

Figure D-8 Comparison Between Contractor Take and Government Take for Case 2035

The case of 2035 is expanded to analyze the impact of carbon credit to the overall project
economics. In this model, carbon credit is used as a multiplier to the amount of injected
CO2 and treated as cost recovery deduction, with the baseline of 25 US$/ tCOze. The
mechanism would be that carbon credit shall reduce operating expenditure and other
related expenses such as depreciation, if any. Results of the calculation can be seen below,
where on the basis of baseline capex (948 Mil US$) and compared to the capex without
contingency (758 Mil US$). It can be seen that the addition of carbon credit significantly
improves the overall project economics and shorten the Pay Out Time for almost 4 years,
therefore reducing project uncertainty.
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CCUS/EGR Surface Facility Study at Tangguh Field

Contractor PTCF Case 1-A @ 2035 with Baseline Carbon Credit
(25 USS/ 1CO)
2020 2025 2030 2035
1 i _1!_ I ,_r"’-
g | (@34
E \\ E - :' -
w300 - N i i ]
B00 e \‘\ E el -1 |
~ {I_ -
300 ’ '
Year
| Est POT@ Q12031 |
*Contractor PTCF @ 2035 = 394.2 Mil US$ *466.4 Mil US$
*Contractor PTCF @ NPV 10% (2035) = (133.1) MilUS$ | *(57.9) Mil US$
*IRR = 6% *8%
*100% of CO, is included into carbon credit calculation
* Gol Take = 643.2 Mil US$ *761 Mil US$

@ 0% contingency

Figure D-9 Calculation for EGR/CCUS Until 2035 with Baseline Carbon Credit of 25 US$/ tCOze
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Table D-4 Description of Contractor's Revenue and Cashflow for Case 2035 with Carbon Credit of 25 US$/tCOze

@

skkmigas

Gas _ Condensgte Revenue  Cost Recoverycarb?n . Contractor _
Year Production Production (Mil US$)  (Mil USS) Credit (MilPTCF  (Mil
(TBTU)  (MMSTB) Us$) Us3$)
2020 -3.85
2021 -23.55
2022 -22.30
2023 -303.66
2024 -383.75
2025 -216.05
2026 0,38 0,00 74.13 13425 96.52 103.15
2027 0,04 0,00 86.92 134,25 111.33 108.01
2028 0,08 0,00 8821 13425 112.38 108.51
2029 0,05 0,01 8814 583,40 112.08 386.95
2030 28,77 0,05 272.12 825 102.79 100.27
2031 40,11 0,06 327.50 825 82.11 121.31
2032 46,49 0,06 353.18 825 65.15 131.07
2033 42,72 0,05 314.64 825 52.05 116.43
2034 37,19 0,05 266.76 825 41.38 98.24
2035 28,83 0,04 20143 825 32.31 73.41
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D.4. Scenario 2045 (End of Injection)

The same calculation procedure is also performed up until year 2045 in order to assess
the economics of the EGR/CCUS until the end of the simulation. Results of the simulation
has indicated that a significant increase in project economics is evident, even without
carbon credit, as shown below. However, it is worth noting that the project rate of return
still falls below Minimum Acceptable Rate of Return (MARR) or discount rate of 10% that
was previously set, even when the Capital Expenditure contingency is set at 0%.

Contractor PTCF @ 2045 Without Carbon Credit
2020 2025 2030 2035 2040 2045
; : : :
oo T ! B i
i i i i =
- | | : _r
- [ 1 1 ] - [ A A
§ 1 \ P iei=N \
E Al | 1 f"'..__ 0 1
PR 1 R — !........i _______ ! ” - : | SO POVO PO VO A
S \ i -7 i
e \ ' / '
o v ' i
(O ’ ' : |
B e t * I A
N ] ] ]
: 1 1 1
1300 1 1 1 1
Year
- — =Case A

|EstPOT@ Q2 2033 |

*Contractor PTCF @2045 =455.5 Mil US$
*Contractor PTCF @ NPV 10% = (199.6) Mil US$
*IRR = 4.68% (below Discount Rate or MARR @10%)
* Gol Take = 743.1 Mil US$

*Contractor PTCF @2045 = 527.5 Mil US$
*Contractor PTCF @ NPV 10% = (124.6) Mil US$
*IRR = 6.15% (below Discount Rate or MARR @10%)
* Gol Take = 860.7 Mil US$ ‘ Est. POT @ Q2 2033

@ 0% contingency

Figure D-10 Baseline Calculation for Case 2045 Without Carbon Credit
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Table D-5 Description of Contractor's Revenue and Cashflow for Case 2045 Without Carbon Credit

Gas ) Conden_sate Revenue Cost Egﬁlractor Total ) Contractor )
Year Production Production (Mil USS$) Re(_:overy Take (Mil Take (Mil PTCF (Mil

(TBTU) (MMSTB) (Mil US$) US$) US$) US$)
2020 3,85
2021 2355
2022 2230
2023 -303,66
2024 -383,75
2025 -216,05
2026 0,36 0,000 2,50 155,05 97,09 -94,58 68,03
2027 0,04 0,004 0,48 155,05 96,32 -95,84 67,26
2028 0,07 0,004 073 155,05 96,41 -95,68 67,35
2029 0,05 0,010 0,96 604,21 374,97 -374,02 345,92
2030 27,67 0,046 194,22 29,06 91,82 102,40 62,76
2031 38,57 0,056 270,27 29,06 120,72 149,56 91,66
2032 44,70 0,060 312,92 29,06 136,92 176,00 107,87
2033 41,08 0,054 287,49 29,06 127,26 160,23 98,20
2034 35,76 0,047 250,28 29,06 113,12 137,16 84,06
2035 27,72 0,036 194,01 29,06 91,74 102,27 62,68
2036 13,61 0,020 95,40 29,06 54,27 41,13 2521
2037 12,57 0,018 88,05 29,06 51,47 36,58 22,42
2038 17,07 0,021 119,37 29,06 63,38 56,00 34,32
2039 22,06 0,025 154,16 29,06 76,59 77,56 47,54
2040 25,37 0,028 177,22 29,06 85,36 91,86 56,30
2041 23,67 0,026 165,35 29,06 80,85 84,50 51,79
2042 11,67 0,013 81,54 29,06 49,00 32,54 19,94
2043 14,50 0,016 101,26 29,06 56,49 44,77 27,44
2044 19,46 0,021 135,90 29,06 69,66 66,24 40,60
2045 14,42 0,016 100,75 29,06 56,30 44,45 27,24

Q b Page 186

skkmigas



The case for 2045 is expanded by adding the component of carbon credit using the value
of 25 US$/tCOze, where the calculated CO2 will be based on the values from Table D-1.
Assuming all COz injected will be calculated into carbon credit mechanism, it is evident
that the addition of carbon credit is able to elevate the project to a much better economics,
notably above the designated discount rate of 10%. Should the project be adjusted for 0%
contingency, the increase in both contractor’'s NPV @10% and also Gol take is also
significantly better compared to base case of no carbon credit. It is also worth noting that
the addition of carbon credit is able to push the Pay Out Time forward for almost 3 years,
reducing uncertainty on the possibility of sunk cost after 2035.

G ) G Take and G PTCE Contractor PTCF Case 1-A @ 2045 With Carbon Credit
omparison of Govemment Take and Contractor a0 o5 50 - " s
1400 , . , ,
1200 1200 e !
!
1000 ! ! 3 ' I
L h [ 1 | Py =
o . \ i i ]
g% g b
= R :
= &0 g FNX '
™ T — I
400 3] A I = I
T S S .
200 L ’ |
v ’ |
0 T ——— b T
Contractor PTCF Gol Take ~ E‘
!
30

Year

*Contractor PTCF @2045 = 797,3 Mil US$
*Contractor PTCF @ NPV 10% (2045) = (72.5) Mil US$
*IRR = 8%

* Gol Take = 1,300.8 Mil US$ Est. POT @ Q1 2031

*Contractor PTCF @2045 = 869.5 Mil US$
*Contractor PTCF @ NPV 10% (2045) = 2.7 Mil US$ .
*IRR=10.1% @ 0% contingency

* Gol Take = 1,418.7 Mil US$ Est. POT @ Q3 2030

Figure D-11 Calculation Results for Case 2045 With Carbon Credit
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D.5. Sensitivity Analysis

In order to complement the economic analysis of the EGR/CCUS feasibility study, it is then
decided to perform sensitivity analysis based on several important parameters such as
changes in oil price which directly relates to the revenue of the project, operating
expenditure escalation, changing values of capital expenditure contingency, changes in
the value of carbon credit, etc. Results for sensitivity analysis on oil price and operating
expenditure escalation can be seen below, where for oil prices at 60 US$/bbl the project
yields negative NPV@10% to contractor’s side. It can also be seen on operating
expenditure escalation case, only at 3% escalation case that the NPV@10% is negative.
An interesting case is evident that on cases of 0-2% escalation, all operating expenditures
can be reimbursed from carbon credit after 2035. Only cases of 3% operating escalation
expenditure that operating expenditure remains zero until year 2034. This in turn
decreases financial burden for both the contractor and Government of Indonesia until the
end of the current PSC.

‘ Assumption: il Price 60 US$/bbl, Carbon Credit 25 US$1tCQ,e, 100% allocation for Carbon Credit ‘

Oil Price Sensitivity-EGR Tangguh OPEX Escalation Sensitivity-EGR Tangguh
e
g
0 200 400 600 800 1000 1200 1400 1600 1800 0 200 400 600 800 1000 1200 1400
PTGF, (Mil USS) PTCF, (Mil USS)

mGolTake EIContractor PTCF mGal Take @ Contractor PTCF

For Escalation Values of 0, corrected OPEX after carbon price
deduction equals to zero up until 2037
For Escalation Values of 1%, corrected OPEX after carbon price
deduction equals to zero up until 2036
For Escalation Values of 2%, corrected OPEX after carbon price
deduction equals to zero up unfil 2035
For Escalation Values of 3%, corrected OPEX after carbon price
deduction equals to zero up until 2034

Figure D-12 Results of Sensitivity Analysis on Oil Price and Opex Escalation

On the basis of capital expenditure changes, the value is based on changing contingency
values, where it is based on AACE Class IV. Results of the calculation is seen below, where
only at additional 50% contingency (capital expenditure of 1.18 billion US$) that the
project yields negative NPV@10%. It can be concluded that the EGR/CCUS project has
exceptional resilience to changes in capital expenditure when complemented with carbon
credit.
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CCUS/EGR Surface Facility Study at Tangguh Field

CAPEX Sensitivity- Tangguh EGR/ICCUS

Capital Expenditure (Mil USS)

0 200 40 600 800 1000 1200 1400 1800 1800
PTCF, (Mil US$)

Current contingency value is based on AACE Class |V

IRR for these cases is

» +50% Contingency yields 6.5 % IRR
«  +25% Contingency, yields 8% IRR

» (0% Contingency, yields 10.1% IRR

» -25% Contingency, yields 12.9% IRR

Figure D-13 Sensitivity Analysis Results on Capital Expenditure Changes

The value of carbon credit is also inserted into the sensitivity study, where the values of
reference are taken from several successfully implemented projects in the world, shown
as follows:

« EUETS: 25 US$/tCOze (50-60 US$/tCOze in 2022)
e Hitachi: 46.7 US$/tCOze

 Iceland Carbon Tax: 31.3 US$/tCO2ze

* Beijing Pilot ETS: 10.4 US$/tCOze

Results of the carbon sensitivity can be seen on the graph below, as it is evident that the
addition of carbon credit would greatly increases the economics of the project, not only
to contractor’s NPV but also to Gol take. It is worth noting that at the carbon credit value
of 20-30 US$/tCOze the project yields near positive NPV value, but the undiscounted
cashflow increases significantly due to the implementation of Carbon Credit. Therefore,
efforts should be taken to ensure better project economics, notably by Joint Crediting
Mechanism (JCM) to reduce the capital expenditure burden.
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CCUS/EGR Surface Facility Study at Tangguh Field

Carbon Credit Sensitivity-EGR Tangguh
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Figure D-14 Sensitivity Analysis on Carbon Price

Sensitivity analysis is also performed on the basis of the percentage of COz included into
the carbon credit mechanism. Results of the calculation is shown below, where at the rate
of 40 US$/tCOze, values below 75% of COz included into carbon credit yields negative
NPV. However, it is also important to note that even though the NPV is negative, cost
recovery thatis saved due to carbon credit is still significant, where at 75% inclusion only,
the cost recovery involved will only be the depreciation of assets that is finished prior to
injection starts. This in turn increases the efficiency of the project as the contractor does
not have to endure prolonged sunk cost.

Carbon Credit Allowance Sensitivity-EGR Tangguh Carbon Credit Allowance Sensitivity-EGR Tangguh

75

.
T ——

CO: Calculated for Carbon Credit (%)
—

=4
CO; Calculated for Carbon Credit (%)

0 200 m 500 80 1000 1200 1400
PTCF, (Mil USS)

1120 1140 1160 1180 100 120 1240 1260 1280 1300 1320 1340
mGol Take EContractor PTCF Total Cost Recovery (Mil USS)

IRR for these cases is

+  25% allowance = 5.5% IRR
«  50% allowance = 6% IRR

*  T75%allowance = 7% IRR

» 100% allowance = 8% IRR

Figure D-15 Sensitivity Analysis Results on Carbon Credit Allowance and Its Effect to Cost Recovery Amount
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D.6. Comparison of Cases 1-A and 1-B

Case 1-A and 1-B is also compared in order to acknowledge the significance of net gas
gain difference from both cases to the overall performance on economics evaluation.
Based on the previous works performed by reservoir simulation team, for simulation up
until 2035, case 1-A performs better, yet when the simulation is extended to 2045, case
1-B performs better in terms of net gas gain and condensate gain. Even though Case 1-B
possess uncertainty risk in the form of possibility of CO2 movement to Roabiba reservoir,
economic analysis of this case should be considered. The case is divided into two
conditions: the first one is cases without carbon credit, shown below and cases with
carbon credit of 25 US$/tCOze.

Contractor PTCF Comparison @ 2035 No Carbon Credit Contractor PTCF @ 2045 Without Carbon Credit
2020 2025 2030 2035 2020 2025 2030 2035 2040 2045
700 fe
' o= | | : -
X T O o o L ’ ! e
= | = i i P i i
£ i S W SR | oF ; ;
; /// ; 2 ‘ /, '
a 1 = 1 1
B fo N :
R ' | 1
-1300 Year -1300 . Year
- ——-Cxseth ——CaxelB — — —CaxetlA Case 1B
No Cases Parameter Value (Mil US$) No Cases Parameter Value (Mil US$)
@2035 @2045
1 1-A Contractor (254.3) 1 1-A Contractor (199.6)
NPV@10% NPV@10%
2 1B Contractor (269.7) 2 1B Contractor (153.2)
NPV@10% NPV@10%
3 1A Gol Take 1422 3 1A Gol Take 7431
4 1B Gol Take 72 4 1B Gol Take 13401

Figure D-16 Comparison of Cases 1-A and 1-B Without Carbon Credit

Results of the economic analysis confirms the reservoir study, that up until 2035 case 1-
A performs better and when 2045 is set as the termination, case 1-B performs better.
However, both cases are still lacking in terms of contractor’s NPV even though Gol take
has doubled for case 1-B. Therefore, cases of carbon credit addition with the value of 25
US$/tCOze is presented, and the results are shown below.

Contractor PTCF Comparison @ 2045 With Carbon Credit
2020 2025 2030 2035 2040 2045
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No  Cases  Parameter  Contractor NPV @10% Government PTCF No Cases Parameter Value (Mil USS)

@203 (2035), Mil US$ (2035), Mi US$ @2045
1 1A Baseline (133.1) 6432 1 1A Contractor NPV 725 (RR 8%)
Carbon @10%
ﬁ'é;?}l(?éf 2 18 Contractor NPV 357 (IRR 9 5%)
X @10%
2 1B Baseline (148.2) 5744
o 3 1A Gol Take 13008
Credit of 25
USSHCOme 4 18 Gol Take 1900.3

Figure D-17 Comparison of Cases 1-A and 1-B in 2045 With Carbon Credit

It is evident that the addition of carbon credit enables positive NPV for the contractor’s
side and doubles the Gol take. Case 1-B also performs better than case 1-A in terms of
revenue generation, however one should emphasize the possibility of COz plume
movement to other areas with high reservoir uncertainty due to Case 1-B’s injection
location will possess significant risk of uncertainty in BP Tangguh’s working area, most
notably the risk of less effective CO2 injection in Vorwata field. It is evident from the
simulated cases that even with a low value of carbon credit and limited field development
scenario, there is a significant potential of the EGR/CCUS project to increase the overall
project economics. Should in the future the contractor is able to increase the number of
producer and injector wells, as well as increasing the amount of injected CO2, better
project economics can be achieved.
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D.7. Conclusion
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Best Case for economic calculation is case 1-A (COz injected at SW gas leg), based
on reservoir simulation study, less reservoir uncertainty, and the amount of
stored COz.

Case 1-A offers more incentive from carbon credit, but performs less when
compared to case 1-B. From the perspective at the end of PSC (2035), Case 1-A
performs better. However, when reviewed at the end of injection (2045), case 1-B
produces better economics with less CO2 injected.

Carbon Credit can significantly increase project economics if used as Cost
Recovery Deduction, and PTCF almost two-fold.

Capital expenditure reduction can significantly increase project NPV, this opens
the possibility for JCM scheme. The application of carbon credit, even though in a
very conservative injection volume estimation and limited production scenario is
able to increase almost 200 Million US$ to the project economics.

The EGR/CCUS/CCUS project is in line with the current vision of the Government
of Indonesia for 1 Million BOPD and 12 BSCFD hydrocarbon production and
emission reduction target that is projected to be achieved in 2030.

The potential incremental financial value from carbon credit and carbon trading
will be a significant contribution for both the Contractor and Government of
Indonesia. Therefore, related regulations/ government policies to support carbon
credit monetization is required.
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Appendix 1

LIST OF ABBREVIATIONS

Association for the Advancement of Cost Engineering
Acid Gas Removal Unit

Aspen Process Economic Analyzer
American Society of Mechanical Engineers
Block Flow Diagram

Billion Standard Cubic Feet

Capital Expenditure

Carbon Capture Utilization and Storage
Chemical Engineering Plant Cost Index
Cost of Manufacturing

Compression Ratio

Carbon Steel

Debt-to-Equity Ratio

Domestic Market Obligation

Pressure Drop

Exchanger Design and Rating
Enhanced Gas Recovery

Enhanced Oil Recovery

Fixed Capital Investment

First Tranche Petroleum

Horizontal Directional Drilling

Heat and Mass Balance

Internal Rate of Return

Joint Crediting Mechanism

Knock Out

Liquified Natural Gas
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LPO
MARR
MMBTUD
MMTCO:
MTPA
NFCI
NPV
OPEX
OSBL
PFD
POT
PR
PTCF
RRC

SS

TDC
TIC
TPBC
TPC
TSA
WWTP
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Loss Production Opportunity
Minimum Acceptable Rate of Return
Million Metric British Thermal Unit per Day
Million Metric Ton of CO-

Metric Ton Per Annum
Nelson-Farrar Cost Index

Net Present Value

Operational Expenditure

Outside Battery Limits

Process Flow Diagram

Pay Out Time

Pressure Ratio

Post Tax Cash Flow

Railroad Commission

Stainless Steel

Total Direct Cost

Total Installed Cost

Total Project Base Cost

Total Project Cost

Temperature Swing Adsorption

Wastewater Treatment Plant
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CCUS/EGR Surface Facility Study at Tangguh Field

PART E | Preliminary Results of The Environmental and Social Impact

Assessment (ESIA/AMDAL)
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E.1. Introduction

E.1.1. Background Study

The report Phase V provides preliminary results of the Environmental and Social Impact
Assessment (ESIA) / Environmental Impact Assessment (AMDAL), which is part of the
Pre-Feasibility Study for the Implementation of Carbon Capture and Utilization and
Storage (CCUS) for Enhance Gas Recovery (EGR) in Vorwata BP Berau Fields. The injected
CO2 gas for the EGR is supplied from Tie-in Points in AGRU of each LNG trains. Beside for
EGR in this company, the COz injection is also intended to mitigate the GHG emissions
from the gas and LNG production whereby part of the injected CO2 will be stored in the
sub-surface.

The study is caried out to support the development of EGR Facility that planned to be
constructed in the West of Process Train-3 Tangguh LNG Plant. The study includes a
preliminary assessment for environmental and social impacts. After the EGR
implementation plans have been confirmed, consultations with the Ministry of
Environment and Forestry (MoEF) regarding the possibility to amendment the AMDAL,
changes the RKL/RPL, or proposed new permits will be carried out due to the changes in
activities with the existence of EGR facilities under the existing PODs that already have
permits AMDAL.

Under Government Regulation No. 27/1999, AMDAL, which stands for Environmental
Impact Assessment, is stated as a study of major and important impacts on the
environment required for the decision-making process regarding the conduct of a
business and/or activity. The AMDAL itself comprises a study of the positive and negative
impacts of an activity /project plan, which is used by the government in deciding whether
an activity/project is environmentally appropriate or not. The positive/negative impact
assessment is usually prepared by considering the physical, chemical, biological, socio-
economic, socio-cultural, and public health aspects.

E.1.2. Overview of The Objectives and Scopes of the Tasks

The objective of the proposed preliminary ESIA/AMDAL study is to provide general view
of the environmental and social impact assessments that describe general information of:
a. the hypothetical significant impact;

b. the estimation and evaluation of environmental impact of the proposed activity;

c. the environmental management and monitoring matrix;

d. the potential timeline for AMDAL amendment process (assumes the AMDAL is
available, however it has to be evaluated whether the adendum of AMDAL are
neccessary or not).

The SOW (scope of work) of the study will be carried out through two steps and will have
two main deliverables, namely:

a. Environmental and Social Scoping Study (ESSS) and

b. Potential Timeline for AMDAL amendment process.

E.1.3. Environmental and Social Scoping Study (ESSS)
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The tasks under the ESS, in line with Indonesia regulation on EIA, are primarily focused
on:

a. identifying the hypothetical significant impacts to be assessed,

b. how these impacts will be assessed, in which some of them are significant/ important
- estimation and evaluation of environmental impact of the proposed activity
- environmental management and monitoring matrix

c. the geographical area of influence to be considered for each of the different
environmental and social parameters.

The ESSS will address the following

a. types of alternatives which ought to be considered, drawing and expanding on a
number of analysis conducted to date;

b. available baseline data and which further baseline studies are required to characterize
the existing environment, including salient social aspects;

c. any special requirements for baseline studies regarding their geographical extent or
timing, e.g. because of seasonal changes in fauna and flora;

d. the level of detail of investigations required;

e. types of emissions and impact modelling, in line with national /international accepted
standards, to be used to estimate the magnitude of environmental effects;

f. types of mitigation measures to be considered and monitoring to be required following
relevant Gol directives and other applicable standards;

E.1.4. Develop Potential Timeline for AMDAL Amendment Process

a. stakeholder engagement and communication plan to inform the stakeholders and
public through public consultations about the scope and preparation of the ESIA, the
results of the scoping study, including identification of the main stakeholders and their
concerns;

b. agreement on the detailed scope and structure of the adendum ESIA with the main
stakeholders under the proposed project including further consultations to be carried
out during the environmental and social studies.

E.1.5. Report Structure

The report Part E is structured into six chapters, i.e. (i) Chapter 1 Introduction, (ii)
Chapter 2 Environmental and Social Scoping Study (ESSS), (iii) Chapter 3 Clarifications
Issues Related to EGR/CCUS Implementation and Environmental and Social Impact
Assessment Compliances, and (iv) Chapter 4 Conclusions and Remarks.
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E.2. Environmental and Social Scoping Study

This chapter addresses the Environmental and Social Scoping Study, which is abbreviated
as the ESSS. Referring to Indonesia regulation on the Environmental Impact Assessment
(EIA), the ESSS can be regarded as the bases/consideration for determining whether the
EIA amendment is required or not. The provision concerning this matter is regulated in
the ministerial regulation P.23/MENLHK/SETJEN/KUM.1/7 /2018 containing criteria for
changes of business and/or activities and procedures concerning changes of
environmental permits.

The ESSS includes (i) overview of the project activity, (ii) identification of the
hypothetical significant and most important impacts Activities to be assessed, (iii) holistic
assessment of hypothetical significant and most Important Impacts (iv) identification of
the geographical area of influence to be considered for each of different environmental
and social parameters, and (v) social issues that need to be considered in the EGR/CCUS
project implementation

E.2.1. Overview of EGR/CCUS Activity in BP Tangguh LNG Production

BP Tangguh is in the process of assessing the possibility of EGR and CO2 sequestration in
order to meet the dual challenges of keeping the contracted LNG trains full and reducing
the CO2 emissions. The added values that may be obtained from EGR/CCUS
implementation in the Vorwata field are:

- Increase in the taken reserves of the Vorwata field between 80-230 BSCF at the end
of 2035 (120-430 BSCF at the economic limit year 2045)

- 30 million ton (Mton) COze reduction potential of the emissions between 2026-2035
(with an additional 8 Mton COze between 2035-2045) through subsurface storage
methods.

The additional activities regarding the proposed EGR and CO:2 sequestration
implementation may change the activity in BP LNG Tangguh that has been covered in the
exiting permitted ESIA/AMDAL. Based on the ministerial regulation No.
P.23/MENLHK/SETJEN/KUM.1/7/2018, the activity can be considered to change if it
meets any of the criteria/parameters for changes of business and/or activities and
procedures concerning changes of environmental permits. Therefore, this Sub-chapter
and the following Sub-chapters provide an overview of project activities and their
associated environmental and social impacts which can be used to determine whether
the additional activities of implementing EGR / CCUS will change the initial activities and
their environmental and social impacts significantly.

Existing Operation of BP Tangguh (production facilities)

The BP Tangguh is the third largest LNG production in Indonesia and the first LNG
production that combines upstream and downstream activities. The operator of this LNG
facility is BP Berau Ltd (BP). The Tanguh LNG is located in Bintuni Bay West Papua. The
existing operational activities consist of natural gas production from reservoir and LNG
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processing plants. The existing LNG plants consist of Train 1 and Train 2 with total
production capacity of 7.6 Mtons per year (mtpa). The development plan with the
addition of a third LNG plant (Train 3) to existing operational activities will increase the
total production capacity to 11.4 mtpa. The company has a development program and an
operation of three liquefied natural gas (LNG) trains until the end of PSC in 2035 (see
Figure E-1).

Legend: Tangguh Existing (Train 18& 2) Tangguh Expansion (Train 3)
VRA / VRB
and Existing Facilities

[scwon ]
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West Papua ‘»ﬂ" >

Figure E-1 The scope of BP Tangguh LNG production facilities [Source: BP Tangguh LNG, 2016]

—_—

Enhanced Gas Recovery (EGR) Project Plans of BP Tangguh

The current production of natural gas and LNG processes (Train 1/2) release CO2
emissions of about 5 MTPA. The emissions will increase to 8 MTPA when the Train-3
begins its production end of 2021, which will continue until the end of the field’s PCS in
2035. The COz2 is emitted from the AGRU (Acid Gas Removal Unit), which is a unit in the
gas sweetening process plants in the LNG train operations.

For reducing the released COz emissions, the CO2 emissions from AGRU will be piped back
for injection in the gas field at Vorwata Field Flank. The injected CO2 (supercritical state)
will move to the bottom of the reservoir and push the hydrocarbon gas through the
pressure maintenance mechanism, thereby increasing the reserves taken. This operation
is regarded as enhanced gas recovery (EGR). The location of LNG plant and the CO:
injection for the EGR/CCUS at Vorwata field is presented in Figure E-2.

The EGR/CCUS project will comprise of the Tie-in CO2 emissions from the AGRU of Train
1/2 as well as Train 3, COz booster compressor area for Train 1/2 as well as Train 3, and
the EGR/CCUS facility area. The EGR/CCUS facility will be constructed in the west of the
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CCUS/EGR Surface Facility Study at Tangguh Field

Process Train-3 Tangguh LNG Plant. The positions of this facility are shown in Figure
E-3and marked as the yellow area. The COz gas source from each train is obtained from a
tie-in point located on the Amine Flash Reflux Drum inside the AGRU. The CO: is piped to
the booster compressor before going to the EGR/CCUS facility. The pipeline route and its
length are shown as thick red lines. The pipeline is assumed to use existing pipe rack
including fittings and joints.
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Figure E-2 The EGR facilities and COZ2 injection in BP Tangguh LNG Plant Development. Source: BP Tangguh
LNG, 2021
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Figure E-3 The source of impacts in the EGR/CCUS projects. Source: BP Tangguh LNG, 2021

E.2.2. Identification of Hypothetical Significant Impacts Activities

One of the components of Environmental and Social Impact Assessment (ESIA) of a
project is to have the understanding concerning the activities and the coverage of the
project. Activities to be considered in the assessment of Hypothetical Significant Impacts
of the EGR/CCUS activities in the existing BP Tangguh LNG production are derived from
the understanding of additional processes or activities related to EGR/CCUS operations,
i.e. Tie-in CO2 emissions from AGRU of Train 1/2 as well as Train 3, CO2 booster
compressor for Train 1/2 as well as Train 3, and EGR/CCUS facilities for dehydration,
compression, transportation, and injection. The additional processes of the injection not
only cover the CO2 injection from surface into subsurface but also the displacement of
natural gas trapped in subsurface formations by the COz, and the f CO2z storage in the
formation. Those additional processes are identified based on assumptions that AGRUs
will continue to operate when the EGR/CCUS is in operation and also considering that the
existing facilities are already covered in the existing EIA.

According to the G&G study of this project, the Vorwata Field meets the requirements as
a site for COz2 injection using CCUS/EGR method. The top seal of the storage is Pre-Ayot
shales. The average thickness of the is approximately 125 ft (40 m) around the proposed
injector well locations. The seal capacity could hold up to 3,000 - 4,000 ft of to-be-injected
CO2 column. The reservoir is considered thick (597 ft or 182 m), clean sand, high
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porosity/permeability and widespread distribution. The trapping is an anticline
structure, up-dip from the planned injector well locations. The volumetric storage is
regarded as very large (proven by more than 15 TCF, gas accumulation in the field).

There are numerous faults characterized as leaking (baffling) behaviour, with allowed
before faults failure of 12.17 - 40.97 MPa (1,750 - 5,942 Psi). From geological
perspective, the are some concerns of the planned activities, i.e. the presence of faults that
cross (vertically) the top seal rock, there is no quantitative analysis for characterizing
fault seal (FSA), the highest risk for fault re-activation is for NNW-SSE (N1750E) and NW-
SE (N450E) faults around the planned injector well location. The risk can be mitigated by
managing the increased pore pressure below safe cut-off value based on geomechanics
and fault stability analyses. The identified risks associated with the project includes seal
capacity, injectivity, trapping mechanism, capacity, and fault stability/reactivation. These
risks have low-medium probability and medium-high impact. The G&G study of the
project propose two recommendations, i.e. to conduct Fault Seal Analysis (FSA) to
increase certainty and confidence level regarding the fault behaviour and stability and to
install a monitoring system to mitigate COz leakage through faults during injection period.

According to the reservoir study, the CCUS/EGR project will result in additional reservoir
pressure supportup to 150 psi. The range of CO2z injection volume is 35 Mton and 45 Mton
in 2035 and 2045 respectively. The COz2 that is injected in a supercritical state will move
to the bottom of the reservoir and push the hydrocarbon gas through the pressure
maintenance mechanism, thereby increasing the reserves taken. Initial evaluation of the
Enhanced Gas Recovery (EGR/CCUS) concept in Vorwata field can provide added value
in the form of: increase in the taken reserves of the Vorwata field between 80-230 BSCF
at the end of 2035 (120-430 BSCF at the economic limit year 2045), 30 Mton COz2
reduction potential of CO2 between 2026-2035 (with an additional 8 Mton COze between
2035-2045) through subsurface storage methods. The CO2 storage will require liability
for storage and monitoring.

The Surface facility study of the project indicates that, while producing hydrocarbon, the
Tangguh LNG production operation emits significant amount of CO2 up to 5 MTPA and
will increase to 8 MTPA when Train-3 starts up in 2021. The CO2 emission comes from
reservoir gas sweetening process and from train operations. CO2 from AGRU (Acid Gas
Removal Unit) in Tangguh LNG plant will be processed and flowed through a pipeline
back to the facility and injection well located at the Vorwata Field Flank. The EGR/CCUS
facility will be constructed in the west of the Process Train-3 Tangguh LNG Plant. The CO2
gas source from each train is obtained from a tie-in point located on the Amine Flash
Reflux Drum inside the AGRU. The gas flows through pipes to booster compressor areas
before going to the EGR/CCUS facility area. The pipeline is assumed to use the existing
pipe rack, and an extra 20% of the length is added to roughly include fitting and distance
of the pipe crossing roads.

Since the COz is already available in the gas phase, the logical choice for the configuration
of the CO2 injection facility for the Tangguh Field is based on the compression process.
Because of the limitations of the location in each utility area of each train and the low
initial gas pressure, the overall compression is divided into three functions, namely
booster compressor to provide the required pressure to flow CO2 gas into the EGR/CCUS
facility, EGR/CCUS feed compressor for further gas compression before entering the gas
dehydration stage, injection compressor and pumps (after CO2 reaches supercritical
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phase) for further compression to the wellhead pressure. In addition to the existing
operation of BP Tangguh LNG, the EGR/CCUS project will be an additional/new source of
impacts in this area, in which all the identified hypothetical significant impacts of the
EGR/CCUS project are discussed in the Holistic Assessment Hypothetical Significant and
Important Impacts.

E.2.3. Holistic Assessment of Hypothetical Significant and Important Impacts

This section summarizes results of evaluation of the Hypothetical Significant Impacts
(Dampak Penting Hypothetical, DPH) in order to carried out holistic assessment of
environmental, economic and social impacts. The evaluation was made to determine the
significance of impact of each DPH as to whether the impact is ‘negligible’, ‘minor’,
‘moderate’, ‘major’ or ‘critical’. The definitions of significance of impact are listed in Table
E-1 as the relative rating of the significance of impact. A summary of the results of
evaluation of the entire DPH of additional activity associated with the EGR/CCUS
implementation is shown in Table E-2.

Table E-1 The definitions of significance of impact

Significance of Impact Definition
Negligible Impact Insignificant: The magnitude of change is almost equal to natural variation
Minor Impact Insignificant: Impact detected but not significant

Significant: impact can be mitigated; The impact should be mitigated where

Moderate Impact practiable

Significant: amenable to mitigation; impact must be mitigated.

Intolerable; impact is not amenable to mitigation; alternatives must be identified to
negate the source of impact.

Critical Impact

o {:‘:; Page 204

skkmigas



Table E-2 A Summary of Results of Evaluation of the Hypothetical Significant Impacts of Additional Activities Associated with the EGR/CCUS

No | Environmental | Parameter of Source of Nature of | Type of | Duration | Extend of | Magnitude | Sensitivity | Severity | Likelihood | Significance
Component Impact Impact Impact Impact | of Impact | Impact of Impact | of Impact | of Impact | of Impact of Impact
| |Tie-in CO2 emissions from the AGRU in Train 1/2 and Train 3
1.1 |Air pollutions  |Increase CO2  |CO2 leakage from Negative | Direct Short local Low Low Low Low Insignificant
concentration |seals, joints, other term
around the equipment
facilities
Il |CO2 booster compressor for Train 1/2 and Train 3
2.1 |[Ambient Noise |Increase The operation of Negative | Direct Long local Low Low Low Low Insignificant
Ambient Noise |CO2 compressor term
2.2 |Air pollutions  |Increase CO2 |CO2 leakage from | Negative | Direct Short local Low Low Low Low Insignificant
concentration |seals and joints of term
around the the compressors
facilities
lll |CO: transportation (pipelines)
3.1 |Air pollutions  |Increase CO2 |CO2 leakage from | Negative | Direct Short local Low Low Low Low Insignificant
concentration |joints and pipeline term
around the above the land
facilities
3.2 |Water pollutions|Increase CO2 |CO2 leakage from | Negative | Direct Short local Low Low Low Low Insignificant
concentration |underwater joints, term
around the pipeline and other
facilities equipment
3.3 |Disturbance to |Increase CO2 |CO2 leakage from | Negative | Direct Short local Low Low Low Low Insignificant
the life of concentration |underwater joints, term
underwater around the pipeline, and other
biota facilities equipment
IV |CO2Dehydrations
4.1 |Air pollutions  |Increase CO2 |CO2 leakage from | Negative | Direct Short local Low Low Low Low Insignificant
concentration |joints term
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No | Environmental | Parameter of Source of Nature of | Type of | Duration | Extend of | Magnitude | Sensitivity | Severity | Likelihood | Significance
Component Impact Impact Impact Impact | of Impact | Impact of Impact | of Impact | of Impact | of Impact of Impact
around the
facilities
4.2 |Land Piles of spent|Spent desiccants Negative | Direct Short local Low Low Low Low Insignificant
contaminations |desiccant term
V |CO: Injection (Surface Facility)
5.1 |[Ambient Noise |Increase The operation of Negative | Direct Long local Low Low Low Low Insignificant
Ambient Noise |CO2 gas term
compressor
5.2 |Air pollutions  |Increase CO2 |CO2 leakage from | Negative | Direct Short local Low Low Low Low Insignificant
concentration |joints, pipeline, term
around the other equipment
facilities
VI |CO: Injection (Sub-Surface Facility)
6.1 |Water pollutions|Increase CO2 |CO2 leakage from | Negative | Direct Short local Low Low Low Low Insignificant
concentration |underwater joints, term
around the pipelines and other
facilities equipment
6.2 |Water pollutions|Increase CO2 |CO2 leakage from | Negative | Direct Short local Low Low Low Low Insignificant
concentration |the CO2 storage in Term
around the the sub-surface
CO2 storage in
the sub-surface
VIl |Construction Phase
7.1 |Ambient Noise |Increase Transportation of | Negative | Direct Short local Low Low Low Low Insignificant
Ambient Noise |equipment, term
construction of
facilities, and
installation of
equipment
7.2 |Air pollutions  |Pollutant from |Transportation of | Negative | Direct Short local Low Low Low Low Insignificant
mobility equipment, term
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No | Environmental | Parameter of Source of Nature of | Type of | Duration | Extend of | Magnitude | Sensitivity | Severity | Likelihood | Significance
Component Impact Impact Impact Impact | of Impact | Impact of Impact | of Impact | of Impact | of Impact of Impact
activities for  |construction of
transporting  |facilities, and
goods and installation of
construction  |equipment
7.3 |Economicand |Job Workforce Positive | Direct Short local Low Low Low Low Insignificant
Social Opportunities |mobilization/ term
demobilization
7.4 |Economicand |Changesin Workforce Positive | Direct Short local Low Low Low Low Insignificant
Social local business |mobilization/ term
demobilization
7.5 |Economic and  |Fisheries Transportation and | Negative | Direct Short local Low Low Low Low Insignificant
Social Activity installation of term
Disturbances |equipment
7.6 |Economicand |Decrease in Transportation and | Negative | Direct Short local Low Low Low Low Insignificant
Social Fisheries installation of term
Income equipment
7.7 |Economicand |Sea Transportation and | Negative | Direct Short local Low Low Low Low Insignificant
Social Transportation |installation of term
Accessibility  |equipment
Disturbance
VIl |Operation Phase
8.1 |Economic and |Fisheries CO2 injection in Negative | Direct Short local Low Low Low Low Insignificant
Social Activity the operation of term
Disturbances |EGR/CCUS
8.2 |[Economicand |Sea CO2 injection in thel Negative | Direct Short local Low Low Low Low Insignificant
Social Transportation | operation of term
Accessibility | EGR/CCUS
Disturbance
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It can be seen in Table E-2, the evaluation result shows that the impacts of additional
activity associated with the EGR/CCUS implementation to certain environmental
parameters are categorized as insignificant impacts, in which most of them are additional
to the existing activities and the volume is relatively small and short term (except noise
of the compressors) if they are compared to the existing activities.

E.2.4. Geographical Area of Influence of Each Different Environmental Parameter

This sub-chapter discusses geographical area of influence considered for each of different
environmental and social parameters, in which environment and social issues are
categorized into several different parameters. Relevant areas of geographical influence
for environmental parameters include:

a. air, which is related to air pollutions due to COz gas Leakage from surface facilities
and CO2 gas transportation;

b. air thatis related to the noise from compressors operation;

c. water, which is related to water pollutions due to CO2 leakage from under water
pipeline, joint, other equipment, and CO2 storage in the sub-surface;

d. land, which is related to land contamination due to Piles of spent desiccant; and
e. disturbances to the life of underwater biota.
The sources of impacts of the project activity are
leakage the CO2 from Tie-in CO2 emissions from the AGRU in Train 1/2 and Train 3
b. leakage of the CO2 from booster compressor for Train 1/2 and Train 3
c. leakage of the CO2 transportation (pipelines)
d. leakage of the COz injection (Sub-Surface Facility)
e. leakage of the COz storage in the Sub-Surface
f. construction activity
g. operation activity.

Base Document

Study report of CCUS/EGR Feasibility Study at TANGGUH Field: G&G Evaluation,
Reservoir, Simulation, Surface Facility and Economic Study concerning the Phase III Sub-
surface (G&G Evaluation) and Phase IV Surface Facilities.

Environmental Issues That Need to Be Considered in the EGR/CCUS Project

[ssues related environmental impacts that have to be considered in the evaluation of the
EGDR/CCUS projects cover all impacts from the project during construction, operation,
and abandonment/closure.

a. Construction Phase

Remarks

The main additional activities of EGR/CCUS project during constructions, i.e.
transportation of equipment, construction of facilities, installation of equipment, etc. will
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affect the ambient noise, air pollutions, water pollutions, disturbance to the life of
underwater biota, and land contamination due to spills from the use of building materials,
lubricants, fuels, desiccants, auxiliary chemicals, etc. and emissions and pollutants from
the burning of fossil fuels.

b. Operation Phase
Remarks

The main additional activities of the EGR/CCUS project during operation includes
capturing and processing COz from AGRU, flowing and compressing COz through pipeline,
injecting CO2 into reservoir, etc. These activities will affect ambient noise, air pollutions,
water pollutions, disturbance to the life of underwater biota, and land contamination due
to possible leakage from related facilities to those additional processes/activities. Other
pollutions are emissions and pollutants from burning of fossil fuels for supplying the
energy to EGR/CCUS operation.

The question that often arises regarding CO2 injection into oil and gas formations or other
sub-surface is whether there is a possibility of causing or triggering an earthquake.
Earthquake may be triggered by pore-pressure-induced imbalance of rock stresses in the
formation. Assuming that the CO2 injection in Tangguh EGR/CCUS project has considered
this issue, the injection will not cause/trigger earthquake.

c. Abandonment or Closure

Remarks

At the end of the Tanggubh field exploitation, the EGR/CCUS operation will be terminated
and the wells and field will be abandoned. At this stage, the CO2 that was injected during
the EGR/CCUS operation will remain to be stored and contained in the Tangguh depleted
reservoir. The environment-related issues after the abandonment are to ensure that
there is no gas leakage through the wells as well as through seepage or leak from
reservoir seals. To be able to conduct immediate and proper measure in case of any
leakage, field monitoring for leakage has to be continued. The provisions concerning the
responsible party related to the monitoring should be included in the handover of the
field back to the authorized party (the Government of Indonesia). The handover
provisions should include long term liability matters. In case the regulation that cover
long-term liability issues is not yet available, the Tangguh EGR/CCUs project hand over
may use existing/prevailing terms/provision applied for gas-injection EOR.

E.2.5. Social Issues That Need to Be Considered in BP Tangguh EGR/CCUS Project

Base Document:

Operator’s Six-Monthly Report of Environmental, Health, Safety and Social Project, Tangguh
LNG Integrated Amdal - Teluk Bintuni Regency Papua Barat Province, BP Indonesia and
SKK Migas, July - December 2020

The base report provides updates on the implementation of RKL and RPL on social aspect
as stipulated in the AMDAL document throughout the period of July-December 2020.
There is no difference between the social program for operation and TEP construction.
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However, it is strongly suggested that the social aspects for the EGR activities will
be in line with the routine operation and TEP construction.

Overview programs to support Tangguh LNG Operation as well as EGR Activities
= Public Health Program

= Local Economic Development

* Education and Training Program

= (Governance

= External Relations Program

» Papuan (Local Communities) Worker Relations and Development Tangguh
Sustainability Program (North shore housing project and Gas to Power)

Social Issues that need to be considered in the EGR/CCUS Project

The social issues needed for consideration in EGR/CCUS project includes
demographic (Migration, Population Structure and Population Growth)
b. workforce and Job Opportunities

c. changes in Local Business Growth, Changes in livelihood patterns and level of
income

d. assimilation, acculturation, changes in social values/norms, changes in cultural
heritage

e. community perception and social tension related to the impact of EGR/CCUS
activities

f. marginalization of Indigenous People and vulnerable group
g. decline in access to public service including education

h. changes in disease pattern; Changes in Disease Prevalence; Changes in Access to
Healthcare; and Changes in Environmental Health

i. fishery activity and sea transportation disturbances.

Detailed social aspect for EGR/CCUS Project in line with Tangguh Expansion Project
(TEP)

a. Demographic (Migration, Population Structure and Population Growth)
Remarks:

[t will create the job opportunities and business opportunities during the operation phase
due to workforce recruitment and demobilization activities. The Social Survey and
Census was conducted in 2016, 2017, and 2018 to update the livelihood and social
welfare indicators among the community. In December 2019, the recent social census
was conducted to update population involving the partnership with fully supported by
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the population and administration agency office of Teluk Bintuni. Data collection from
the field was completed and final report is in progress (done by PSKK UGM and UI). The
implementation of regular social census and livelihood survey aims to understand the
dynamic of social community parameters, migration pattern, livelihood, and welfare
status, as well as evaluate benefits the Tangguh project to the community.

In addition, (a) Implement governance program by providing mentoring for the Local
Government of Teluk Bintuni and Fakfak Regencies on governance principals issues (ii)
Delivering a refresher training for civil society organization. At the moment, Technical
Assistance and Mentoring for governance official continued in some areas including local
regulation development on the implementation of oil and gas special bylaw (PERDASUS)
and finalizing the system of integrated planning between local government program and
the third parties including Tangguh.

b. Workforce
Remarks:

The Workforce will also create job opportunities for Indigenous People and local
community due to workforce recruitment and demobilization. Likewise, the Tangguh
LNG, for the EGR activities, it will require its contractors to develop recruitment strategy
for Indigenous People, Bintuni- Fakfak, West Papua, Papua, and National, as well as
require its contractor to enforce workforce recruitment with prioritizing local Indigenous
People, Bintuni, and Fakfak, West Papua, Papua, and National. Furthermore, it will
require its contractor to develop Papuan workforce in order to increase their skills their
skills through by giving them opportunity to participate in trainings and at the end of
employment contract, likewise the Tangguh LNG, EGR/CCUS activities will require its
contractor to demobilize its workers to their previous point of hire.

By the time the Base Document of Operator’s Six-Monthly Report of Environmental, Health,
Safety and Social Project was completed in 2020 for Tangguh LNG, the Tangguh Train 3
contractor has developed a strategic plan and documentation for Papuan workforce,
including indigenous people. The documents include: (a) Procedure for workforce
recruitment and demobilization for local Papuan, (b) Workforce management plan, (c)
Local content, and d) Grievance procedure and settlement guideline These documents
cover strategy and planning for local workforce, including on hiring, mobilization and
demobilization, workforce grievance, and upskilling plan for local hires. These
documents could provide guidance as well for the EGR activities in developing job
recruitment strategy for local communities. For example, since the start of construction
activities of Tangguh LNG Project in 2017 up to December 2020, a total of 1,790
Indigenous People and Papuan workers participated in various trainings covering both
soft-skill and hard-skill.

c. Changes in Local Business Growth, Changes in livelihood patterns and level of
income

Remarks:

It will trigger job opportunities and business opportunities during operation phase due

to workforce recruitment and demobilization. By Absorption of local products form the

agriculture and fisheries sector; data of local products of agriculture and fisheries sectors
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absorbed from the villages in surrounding area of Tangguh LNG that might as well applied
for the EGR activities. Indigenous People obtain the capital access and business loan. The
formation of business administration of local products marketing in the market located
in and outside Bintuni Bay Region. The availability of intermediate good/service which
offer services for Tangguh LNG as well as for EGR activities. The percentage of
contribution of local government revenue derived from economic activities centered on
Tangguh LNG might also applied for EGR activities. The EGR activities should continuing
of what had been done by Tangguh LNG Project. The Tangguh LNG Project maintained
community participation in the Tangguh’s supply chain through stocking points program.
Community supply to TEP catering in July until December 2020. The EGR activities
likewise the Tangguh IEDP program, should continue to provide technical assistance to
community cooperatives in several areas to ensure they meet industrial standard
requirements. In the Base Document of Operator’s Six-Monthly Report of Environmental,
Health, Safety and Social Project was completed in 2020 for Tangguh LNG, Tangguh
provided product packaging machine to cooperatives and trained the cooperative
committees on industrial hygiene, that may serve as entry point for the continuation of
the project, such as EGR activities.

d. Assimilation, Acculturation, Changes in Social Values and Norms and in Cultural
Heritage

Remarks: Support community to participate in cultural festival.

e. Community Perception and Social Tension

The community perception and social tension related to the impact of EGR activities, i.e.
workforce, business opportunities, on fishery activity and sea transportation accessibility
disturbances seawater intrusion. In addition, the growing expectations of community
also needs to be managed considering the impact that community expect greater from
LNG, such as education program, health program, livelihood program, Papuan
entrepreneurship program, and Papuan development program, revenue- sharing (DBH),
adat recognition, gas to power, electricity community, housing development, expansion
area, expansion of the coverage area of social programs and infrastructure improvement
on a large scale

Remarks:

This may apply for the operation phase of EGR activities including workforce, business
opportunities due to workforce recruitment and demobilization. Social activities are
similar to Tangguh LNG Project, such as notes from public consultation with local
community, notes from public consultation with local government, functioning of
grievance procedure for local community, and the establishment and functioning of the
Stakeholder Forum in Bintuni Bayand Berau Bay could be executed by conducting regular
visit to the village and community to update the operation activities, facilitating Tangguh
including EGR activities stakeholders visit to injection site, and manage community
grievance. In Base Document, it stated that since the pandemic, there were no face-to-face
engagements with community conducted. If any update on TEP, the project team will call
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or correspondence the head of district/village. This might well apply for EGR activities,
should the pandemic phase be not over yet.

f. Marginalization of Indigenous People and vulnerable group
Remarks:

The main beneficiaries of social program for EGR activities are the same as Tangguh
Project, including Indigenous People and vulnerable group. Activities of Art and cultural
promotion with economic value are encouraged. These should provide Indigenous People
and vulnerable group access to livelihood program that were generated since the
inception of Tangguh Project. The Tangguh Project has maintained its commitment in
prioritizing Indigenous people in the livelihood activities including their participation in
TEP supply chain through stocking point program involving households. This would be
suitable for the EGR activities, although it should focus on fisheries communities that
might directly impacted by EGR activities around the injection site. The Tangguh Project
had achieved (a) continue supply chain program from community stocking points to
Tangguh. Most of the stocking point members are indigenous people and (b) optimizing
local product absorption to include additional products or volume which are not listed in
demand plan. These achievements might be taken up by the EGR activities in providing
entrepreneurship opportunities for Indigenous People by continuing the support and
technical assistance for Subitu Business Development, as stated in the Base Document of
Tangguh LNG Project.

g. Decline in Access to Public Service including Education
Remarks:

Similar to Tangguh Project, as stated in the Base Document, the EGR activities should
contribute to infrastructure development in villages in area surrounding Tangguh LNG
and EGR sites (offshore and on shore). Students derived from Indigenous People should
have access and service to obtain good education as well as quality of education
significantly and developing of flagship schools. These activities like for Tangguh Project
may provide scholarship for student from selected Indigenous People, facilitate a flagship
school development in TMB. The Tangguh Project had achieved delivering outputs
towards the quality on basic education including: (a) continued technical assistances for
two flagship school development in TMB and Santa Monika Bintuni to meet education
national standard, (b) provided full scholarship and education aid for Indigenous Peoples
and local students at senior high school and university level, and (c) improving
Indigenous Peoples student literacy, program donated books to intervened schools at the
villages surrounding Tangguh project. All these achievements should be adopted by EGR
activities.
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h. Changes in Disease Pattern; Changes in Disease Prevalence; Changes in Access to
Healthcare; and Changes in Environmental Health

Remarks:

These social issues are the same as for Tangguh Project, as stipulated in the Base
Document. The Indigenous People should have access and service to healthcare
appropriate with good standard. Hospital in Bintuni become referral hospital and
changes into Local Public Service Agency. Controlled the spread and prevalence of
communicable diseases in villages surrounding Tangguh LNG operation site and
maintaining environmental health in the destination villages of the new settlers are as
well the social issues that need to be considered for the EGR activities, that should be in
line to with has been done earlier for Tangguh Project. Therefore, following social
activities need to be taken into account, such as conduct baseline study on project impact
to the public health issues, support Local Government program in developing hospital in
Bintuni as referral hospital, facilitate development of Emergency Obstetric Service in
Babo and Aranday, conduct malaria control program, support mother and child health
program, and support TB/HIV prevention program. According to the Base Document, the
health impact assessment was completed in 2016 and the result was used as TEP baseline
information. Furthermore, the community health programs focused its activities to
review gap and issues of health program implementation after the vacuum period since
January 2020 due to the absence of program implementing partner and the outbreak
COVID-19 pandemic started in March 2020. As part of Tangguh’s support to local
government in responding COVID 19, the community health program donated rapid test
and health consumable kits. This program also assists the health agency office to develop
recording and reporting system of COVID 19 cases. In addition, a series of refresher
training was conducted for health providers and health cadres at the village. All these
social activities should also be as exemplary model for EGR activities.

i. Fishery Activity and Sea Transportation Disturbances
Remarks:

Based on the Base Document of Tangguh Project, this issue could be managed by
conducting public consultation for local community regarding platform construction and
sea transportation, the Implementation of a livelihood program through livelihood
diversification and income recovery to affected local fishermen, installing sea signs
surrounding the activity area, coordinating with Syahbandar of Bintuni, Babo and Kokas.
These might be done through taking the notes taken from public consultation with local
community, ensuring that the sea signs are installated surrounding the activity area,
listing the sea transportation line that is listed on national shipping channel, and
developing an Announcement Letter of activity from Syahbandar Bintuni, Babo, as well
as Kokas.
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E.3. Issues Related to EGR/CCUS Implementation and AMDAL Compliances

E.3.1. Results of Identification Existing Documents Related to EGR/CCUS

Implementation

The existing plan of development (POD) of Tangguh Gas Field has not covered the
EGR/CCUS project activities. However, the Director General of Oil and Gas MEMR has
issued a letter of support for the Tangguh Enhanced Gas Recovery/Carbon Capture,
Utilization and Storage (EGR/CCUS) Development Plan No.
0043/MIGAS/Executive/6/2021 dated June 3rd 2021.

Considering that Tangguh EGR/CCUS project will not only increase the gas production
through EGR activities, but there is also the potential for additional economic value from
the carbon credits generated. Although regulations related to the economic value of
carbon (NEK) in Indonesia are currently still in the finalization stage, however, when the
regulations and implementation guidelines have existed, the potential for additional
economic value from carbon credits can be implemented in accordance with applicable
laws and regulations.

It is expected that the approval process for the Tangguh POD (Plan of Development) II
Update field development can continue without waiting for regulations on the NEK to be
issued. The existing POD is updated due to the existence of additional activity from
EGR/CCUS operation. Consequently, update for the environmental permits will be
needed.

The environmental permits update may be in the form of update existing RKL/RPL,
permits to implement EGR/CCUS project, and AMDAL amendment. Regulation for
AMDAL amendment has been issued, i.e. the Ministerial Regulation No.
P.23/MENLHK/SETJEN/KUM.1/7/2018 concerning the criteria of changes in business
and/or activities and procedures for the environmental permission.

E.3.2. AMDAL Amendment Regarding Changes of Activity Coverage in the POD

Referring to Ministerial Regulation No. P.23/MENLHK/SETJEN/KUM.1/7/2018, AMDAL
has to be amended if there are changes of activity covered in business and/or activities
that already have AMDAL permit. Since the additional activities associated with the
EGR/CCUS project are not covered in the existing POD, the AMDAL permit are to be
amended.

The existence of EGR/CCUS project will results, technically, activities in the BP LNG
Tangguh production will not be the same. However, with or without EGR/CCUS project
the coverage area of BP LNG Tangguh operation will remain the same. Consequently, the
social impact from the EGR/CCUS project activities may be considered remain the same
as well. Therefore, new social study may not be needed. It will be sufficient to do update
of previous assessment on the social aspects related to BP LNG Tangguh operation, which
have been covered in the existing AMDAL and update UKL /UPL (efforts to environmental
management or monitoring).
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E.3.3. Steps for Preparing of the AMDAL Amendment

For AMDAL amendment, steps need to be done includes:

e stakeholder engagement and communication plan to inform the stakeholders and
public through public consultations about the scope and preparation of the AMDAL
amendment, the results of the scoping study, including identification of the main
stakeholders and their concerns;

e agreement on the detailed scope and structure of AMDAL amendment with the main
stakeholders under the proposed project including further consultations to be carried
out during the environmental studies and the update of social studies

Important issues related to social issues (refer to the Base Document) considered in
implementing the EGR/CCUS project are

a. Engagement with key stakeholders at the Village and District surrounding the project
sites (injection well, offshore/onshore) if it is carried out during pandemic.

- Constraint of face-to-face meeting, however continuing talking to community as
part of regular engagement plan needs to be done, taking into account the
mechanisms of BP Tangguh LNG Project,

- Engagement should be focused on workers demobilization due to COVID 19
pandemic, site outbreak, and completion of several activities in project, if the
EGR/CCUS activities are still carried out during the pandemic

- Personal engagement should be put on the agenda, as a pre-cautious measure, to
prevent protests or opposition in order to avoid further issues,

b. Engagement and coordination with key stakeholders at village, district and regency
level are urged to continue through virtual mode and call, to update them the
EGR/CCUS activities and progress.

E.3.4. Potential Timeline for Preparing of the AMDAL Amendment

After the decision for AMDAL amendment has been made, the preparation for the AMDAL
amendment will start with consultation with Ministry of Environmental and Forestry
(MoEF) to determine whether the AMDAL has to be amended or it will be sufficient to do
update the existing RKL/RPL or propose a permit associated with EGR/CCUS activities
that has not been covered in existing POD (that has AMDAL permit). The consultation
could be done when the plan of EGR/CCUS project implementation has already
confirmed.
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E.4. Conclusions and Remarks

E.4.1. Conclusion

Since the EGR/CCUS in the BP LNG Tangguh operation is additional activities that has not
been covered in the existing POD, and therefore is not covered in the existing AMDAL. To
proceed to the implementation of EGR/CCUS project, the existing POD needs to be
updated. The Tangguh POD (Plan of Development) Il Update field development is
currently underway. Because the POD is updated, the AMDAL has to be amended.

In this update POD, Tangguh EGR/CCUS project will not only increase the gas production
through EGR/CCUS activities, but there is also potential for additional economic value
from the carbon credits generated. Currently, the regulation related to the economic
value of carbon (NEK) in Indonesia is not yet ready. However, the approval process for
POD II Update can continue without waiting for regulations on the NEK to be issued. The
EGR/CCUS implementation in BP LNG Tangguh operation (included in the POD II Update)
has received endorsement from the Director General of Oil and Gas, MEMR.

E.4.2. Remarks

The social engagement for this EGR/CCUS project may take place in the Covid 19
pandemic situation. Therefore, engagement and coordination with key stakeholders at
village, district, and regency level should be carried out with precautions, i.e. through
virtual mode to update them with the EGR/CCUS activities and progress.

The consultation with MoEF to determine whether the existing AMDAL has to be
amended or it will be sufficient to do update the existing RKL/RPL or propose a permit
associated with EGR/CCUS activities that has not been covered in the existing POD (that
has AMDAL permit) could be done when the plan of EGR/CCUS project implementation
has already confirmed.
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Prof. Dr. Ir. Kardono, M.Eng. (Pakar Kualitas Udara dan Kebisingan);

Prof. Dr. Dody Prayogo, MPS.t (Pakar Sosial);

Dr. -Ing. Widodo Setiyo Pranowo, M.Si (Pakar Kelautan);

Dr. Ir. Budhi Hascaryo Iskandar, M.Sc (Pakar Mangrove, Terumbu Karang dan Biota Laut)

Dr. Eko Sugiharto, DEA (Pakar Lingkungan);

Dr. Ir. Doni Prakasa (Pakar Hidrologi);

Agus Hendratno, ST, MT (Pakar Geologi);

Wakil dari Direktorat Bina Perencanaan Tata Ruang Daerah Wilayah II, Direktorat Jenderal

Tata Ruang, Kementerian Agraria dan Tata Ruang;

Wakil dari Direktorat Pengelolaan Sumber Daya Ikan, Direktorat Jenderal Perikanan Tangkap,

Kementerian Kelautan dan Perikanan;

l.  Wakil dari Direktorat Teknik dan Lingkungan Migas, Direktorat Jenderal Minyak dan Gas Bumi,
Kementerian Energi dan Sumber Daya Mineral;

m. Wakil dari Pusat Pengendalian Pembangunan Ekoregion Papua, Kementerian Lingkungan Hidup
dan Kehutanan; dan

n. Wakil dari Direktorat Pencegahan Dampak Lingkungan Usaha dan Kegiatan, Kementerian
Lingkungan Hidup dan Kehutanan.
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2. Rapat Tim Teknis Komisi Penilai AMDAL Pusat dalam rangka pembahasan dokumen Adendum
Analisis Dampak Lingkungan Hidup (ANDAL), Rencana Pengelolaan Lingkungan Hidup (RKL)
dan Rencana Pemantauan Lingkungan Hidup (RPL) Tipe A Rencana Kegiatan Terpadu Proyek
Pengembangan Tangguh LNG Kabupaten Teluk Bintuni dan Kabupaten Fakfak, Provinsi Papua
Barat oleh BP Berau Ltd. Pemrakarsa menyepakati untuk melakukan beberapa hal sebagai berikut:

a. memperjelas deskripsi kegiatan eksisting dan rencana kegiatan secara lebih rinci, antara lain:
kebutuhan tenaga kerja lokal, kesempatan kerja yang tersedia, SOP tanggap darurat (di laut dan
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kilang), area terbatas dan berbahaya, lokasi pengembangan, struktur sumur pengembangan,
skematik carbon capture, reservoir geologi, konektifitas antara sumur dengan anjungan, lokasi
dumping lumpur dan serbuk bor, landfill, jalur pipa eksisting dan pengembangan serta
koordinatnya, rencana pengerukan termasuk lokasi BOF, alur, dermaga combo deck, BOD dan
jetty vang akan dilakukan pengerukan, metode pemasangan pipa dan kabel laut, peta jaringan
kabel laut dan koordinatnya, neraca air, neraca limbah, serta kebutuhan persetujuan teknis;

memperjelas kembali lingkup kegiatan eksisting dan rencana pengembangan;

mempertimbangkan daya dukung dan daya tampung di lokasi rencana kegiatan termasuk
keanekaragaman hayati dan kawasan konservasi (termasuk daya dukung sedimen);

memperjelas kembali tujuan dan manfaat dari rencana kegiatan;

memperjelas kesesuaian rencana usaha dan/atau kegiatan dengan rencana tata ruang setempat
yang berlaku serta Perdanya (termasuk RZWP3K) dan overlay petanya dalam bentuk
Persetujuan Kesesuaian Kegiatan Pemanfaatan Ruang Laut termasuk zonasinya;

meninjau kembali dan melengkapi data rona lingkungan awal dengan fokus pada komponen
lingkungan dan wilayah yang kemungkinan terkena dampak atau yang relevan dengan rencana
kegiatan serta menggunakan data time series dan terbaru serta melengkapi dengan baku mutu,
antara lain: data curah hujan, data kecepatan dan arah angin, data kebisingan, data kualitas udara,
data laju emisi, data alat tangkap ikan, data area tangkap ikan, data dispute lingkungan baik
antara masyarakat dengan perusahaan, data tingkat pendidikan, data angka pencari kerja maupun
antar masyarakat, data TSS, data suhu dan kelembaban, data tekanan udara, data peta bathimetri
dan petanya, data gelombang, data arus, data kegempaan, data ikan, data pendapatan nelayan,
data migrasi penyu, data sumber daya ikan, data terumbu karang dan mangrove, data kualitas air
laut, data flora terrestrial, data tutupan lahan, data sarana kesehatan, data pola penyakit, data
karekteristik air terproduksi, data karekateristik brine water, data kualitas air tanah, data
subsurface, dan data soil mekanik;

memperjelas kembali kegiatan lain di sekitar lokasi rencana kegiatan beserta keterkaitan
dampaknya dan jaraknya termasuk peta kegiatan lain di sekitar, antara lain: permukiman, area
fishing ground dan aktivitas nelayan, kawasan konservasi, keberadaan terumbu karang dan
mangrove,

memperjelas kembali evaluasi terhadap efektivitas pengelolaan dan pemantauan eksisting, antara
lain: hasil pelaksanaan pengelolaan dan pemantauan dampak penurunan kualitas udara, hasil
pelaksanaan pengelolaan dan pemantauan kualitas air laut, hasil pelaksanaan pengelolaan dan
pemantauan TSS, hasil pengelolaan dampak kesempatan kerja, hasil pengelolaan dan
pemantauan kualitas air tanah;

memperjelas kembali justifikasi dalam pemilihan Dampak Penting Hipotetik yang sesuai dengan
perubahan usaha dan kegiatan termasuk dengan mempertimbangkan evaluasi terhadap
efektivitas pengelolaan dan pemantauan eksisting untuk tiap sumber dampak;

memperjelas kembali penetapan batas wilayah studi beserta justifikasi penetapannya, antara lain:
batas sosial dengan memperhatikan lokasi sumur pengembangan, dan area sebaran dampak;

meninjau dan memperjelas kembali perhitungan besaran dampak dan justifikasi pada sifat
penting dampak;

memperdalam kajian dampak penurunan kualitas udara termasuk perhitungan besaran
dampaknya;

. memperdalam kajian dampak peningkatan laju emisi beserta pemodelannya dan parameter
dampaknya;

memperdalam kajian dampak gangguan aktivitas nelayan dan kegiatan perikanan,;
memperdalam kajian dampak gangguan area fishing ground akibat kegiatan pemboran;

memperdalam kajian dampak aspek hidrodinamika termasuk menambahkan simulasi 3D
hidrodinamika sebaran polutan,TSS, dan limbah produksi;

memperdalam kajian dampak gangguan distribusi penyu;

memperjelas kembali evaluasi dampak secara holistik;
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s. mengkonsistensikan pelingkupan, parameter, rona lingkungan, prakiraan dampak, evaluasi
dampak dan RKL-RPL;

t. meninjau kembali RKL-RPL dengan memperjelas relevansinya dan mengkonsistensikan mulai
dari dampak, sumber dampak, indikator pengelolaan dan pemantauan, metode pemantauan,
institusi pengawas dan pelaporan sampai pada peta RKL-RPL serta menggunakan rencana
pengelolaan yang aplikatif, antara lain: pengelolaan dampak penurunan kualitas udara (termasuk
bentuk pengelolaan dan lokasinya), pengelolaan dampak aspek sosial, pelaksanaan CSR,
improvement program sosial, pengelolaan terhadap dampak gangguan migrasi penyu dan
mamalia laut lainnya, metode pengelolaan dan pemantauan dampak gangguan keanekaragaman
hayati, dan indikator keberhasilan pengelolaan dampak perubahan topografi;

u. melengkapi Persetujuan Teknis (Pertek) yang diperlukan dari instansi yang berwenang sesuai
dengan Peraturan Pemerintah Nomor 22 Tahun 2021 tentang Penyelenggaraan Perlindungan dan
Pengelolaan Lingkungan Hidup;

v. melakukan koordinasi dengan instansi terkait baik di tingkat pusat maupun daerah sehubungan
dengan pelaksanaan rencana kegiatan;

w. melakukan sosialisasi terhadap masyarakat terkena dampak dan pihak-pihak terkait sehubungan
dengan pelaksanaan rencana kegiatan;

x. meninjau kembali serta memperbaiki tampilan gambar dan peta-peta sehingga lebih informatif
serta sesuai dengan kaidah kartografi;

y. meninjau kembali dan memperbaiki redaksional penulisan antara lain: inkonsistensi data dan
informasi, serta kesalahan penulisan; dan

z. meninjau kembali peraturan perundang-undangan yang diacu dengan memperhatikan peraturan
terbaru dan terkait dengan rencana kegiatan dan dampak yang ditimbulkan baik di tingkat pusat
maupun daerah.

3. Mengingat masih terbatasnya data dan informasi pada deskripsi rencana kegiatan, rona lingkungan
awal, hasil pelaksanaan RKL-RPL eksisting sehingga mempengaruhi proses evaluasi kegiatan
eksisting, pemilihan DPH, prakiraan dan evaluasi dampak sampai pada RKL-RPL, maka akan
dilakukan asistensi/evaluasi dengan pakar terkait (Pakar Lingkungan, Pakar Geologi dan Pakar
Kelautan) setelah dokumen Adendum ANDAL, RKL-RPL ini diperbaiki Pemrakarsa.

4. Mengingat ada beberapa peserta rapat yang tidak hadir dalam rapat Tim Teknis Komisi Penilai
AMDAL Pusat ini, maka pemrakarsa diminta untuk mendapatkan saran masukan tertulis dari yang
bersangkutan;

5. Saran, masukan dan tanggapan dari anggota Tim Teknis Komisi Penilai AMDAL Pusat secara rinci
merupakan bagian yang tidak terpisahkan dari Berita Acara ini.

6. Atas berbagai saran, masukan dan tanggapan, pemrakarsa menyatakan akan menanggapi semua
masukan yang disampaikan oleh peserta rapat.

7. Berita Acara rapat Tim Teknis Komisi Penilai AMDAL Pusat ini akan disampaikan pada rapat
Komisi Penilai AMDAL Pusat yang akan dlselenggarakanﬁ\da tanggal 6 November 2023.

Demikian Berita Acara ini dibuat dengan seben benamya R,

& arsa Kegiatan,

Muh Mulyawan Samad
Deputy Project General Manager UCC Project

BP Berau Ltd.

wa.n, Direktur Pencegahan Dampak Lingkungan
saha dan Kegiatan,

Kepala Sub Direktorat Penerapan Sistem Kajian
Dampak Lingkungan,

Kementerian Lingkungan Hidup dan Kehutanan,
selaku

Kepala Sekretariat Komisi Penilai AMDAL
Pusat
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