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3.3 Scope of the Plan 
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.  
 

4 Plan Structure 
The critical structure of the CERP is as below: 

1. Response Philosophy 
2. Organization 
3. Roles and Responsibility 
4. Potential Scenario/Risk of Tangguh Emergency Event that May Affecting Surrounding Community 
5. Emergency Response Procedure - LNG Site 
6. Training and Exercises 
7. Socialization 

 

4.1 Document Interface 
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: 

1. Business Continuity Plan (BCP) 
2. Civil Crisis Plan (CCP) 
3. Country Support Plan (CSP) 
4. Mass Casualty Plan (MCP) 
5. Oil Spill Contingency Plan (OSCP) 
6. Port Facility Security Plan (PFCP) 
 
*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 

Description 
SUB TOTAL 

(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 
* 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 

OPEX Estimation for 2,750 PSIG Wellhead Pressure Case 

OPEX for 2,750 psig EGR/CCUS Facility is shown in Table C-30. 
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Table C-30. OPEX calculation for 2,750 psig case 

Description 
SUB TOTAL 

(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 × exp(0.0003/ft × D)  not available 

Production well $69,317 + ($7.72/ft × D)  not available 

Injection well $17,214 + ($16.34/ft × D)  not available 

Prod. well to Inj. well $16,607 + ($6.97/ft × D)  not available 

Rework $19.42/ft × D  not available 

Injection equipment $265,000/well* $ 795,000 

Production equipment $142,000/well* $ 426,000 

CO
2
 compressor $13,300/tpdCO2  $ 200,803,615 

 TOTAL $ 202,024,615 
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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 Pressure: 2000 psig 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
B. Wellhead Pressure: 2400 psig 

 

 
 

 

 

 
 

 

 
 

Op. Max Op. Max Op. Max Op. Max Op. Max Op. Max (mm) (m2) (tonne)

(1) (2) (3) (4) (5) (6) (7) (8) (9A) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (27) (28) (30) (31) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (45) (46) (47) (48) (49)

1 AC-100 1st Stage Train-1/2 Booster Compressor Cooler Air Cooler 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Air Fin Cooler Motor Driver 164 22.1 19680 10727 0 35.1 38.2 70.8 51.52 80.00 145.49 160.49 Aluminum 1060 SS304 PP 60.97 ASME Code Sec VIII Div 1

A = 38790 m2; No. Bays/Unit = 4; No. Bundles/Bay = 2; 

No. Tube/Bundle = 266
3

2 AC-101 2nd Stage Train-1/2 Booster Compressor Cooler Air Cooler 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Air Fin Cooler Motor Driver 337 22.1 22560 10600 0 35.1 132.6 169.9 42.89 80.00 149.93 164.93 Aluminum 1060 SS304 PP 48.72 ASME Code Sec VIII Div 1

A = 25666 m2; No. Bays/Unit = 4; No. Bundles/Bay = 2; 

No. Tube/Bundle = 176
3

3 AC-102 1st Stage Train-3 Booster Compressor Cooler Air Cooler 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Air Fin Cooler Motor Driver 107 22.1 14760 10727 0 35.1 48.8 82.0 52.07 80.00 149.38 164.38 Aluminum 1060 SS304 PP 44.13 ASME Code Sec VIII Div 1

A = 29317 m2; No. Bays/Unit = 3; No. Bundles/Bay = 2; 

No. Tube/Bundle = 266
3

4 AC-103 2nd Stage Train-3 Booster Compressor Cooler Air Cooler 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Air Fin Cooler Motor Driver 210 22.1 15120 10600 0 35.1 162.7 201.5 42.64 80.00 147.67 162.67 Aluminum 1060 SS304 PP 31.82 ASME Code Sec VIII Div 1

A = 17106 m2; No. Bays/Unit = 3; No. Bundles/Bay = 2; 

No. Tube/Bundle = 156
3

5 AC-104 1st Stage EGR Feed Compressor Cooler Air Cooler 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Air Fin Cooler Motor Driver 217 22.1 15480 10600 0 35.1 296.2 344.4 40.39 80.00 116.96 131.96 Aluminum 1060 SS304 PP 28.50 ASME Code Sec VIII Div 1

A = 13226 m2; No. Bays/Unit = 3; No. Bundles/Bay = 2; 

No. Tube/Bundle = 120
3

6 AC-105 2nd Stage EGR Feed Compressor Cooler Air Cooler 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Air Fin Cooler Motor Driver 120 22.1 10800 10624 0 35.1 662.7 767.7 55.49 80.00 120.69 135.69 Aluminum 1060 SS304 PP 36.89 ASME Code Sec VIII Div 1

A = 18334 m2; No. Bays/Unit = 2; No. Bundles/Bay = 2; 

No. Tube/Bundle = 252
3

7 AC-106 Injection Compressor Cooler Air Cooler 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Air Fin Cooler Motor Driver 161 22.1 16200 10624 0 35.1 1301.4 1505.3 58.18 80.00 106.32 121.32 Aluminum 1060 CS PP 58.56 ASME Code Sec VIII Div 1

A = 27677 m2; No. Bays/Unit = 3; No. Bundles/Bay = 2; 

No. Tube/Bundle = 252
3

8 K-100 1st Stage Train-1/2 Booster Compressor Compressor 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Centrifugal Compressor Motor Driver 10700 211597 m3/h 38.2 56.0 145.49 160.49 SS304 SS304 PP n/a API 617 Compressor Eff. = 75% 3

9 K-101 2nd Stage Train-1/2 Booster Compressor Compressor 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Centrifugal Compressor Motor Driver 10509 74686 m3/h 132.6 182.3 149.93 164.93 SS304 SS304 PP n/a API 617 Compressor Eff. = 75% 3

10 K-102 1st Stage Train-3 Booster Compressor Compressor 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Centrifugal Compressor Motor Driver 6904 113751 m3/h 48.8 70.1 149.38 164.38 SS304 SS304 PP n/a API 617 Compressor Eff. = 75% 3

11 K-103 2nd Stage Train-3 Booster Compressor Compressor 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Centrifugal Compressor Motor Driver 6553 38700 m3/h 162.7 222.1 147.67 162.67 SS304 SS304 PP n/a API 617 Compressor Eff. = 75% 3

12 K-104 1st Stage EGR Feed Compressor Compressor 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Centrifugal Compressor Gas Driver 5711 20314 m3/h 296.2 391.0 116.96 131.96 SS304 SS304 PP n/a API 617 Compressor Eff. = 75%; Gas-Turbine Eff. = 40% 3

13 K-105 2nd Stage EGR Feed Compressor Compressor 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Centrifugal Compressor Gas Driver 5406 8814 m3/h 662.7 869.3 120.69 135.69 SS304 SS304 PP n/a API 617 Compressor Eff. = 75%; Gas-Turbine Eff. = 40% 3

14 K-106 Injection Compressor Compressor 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Centrifugal Compressor Gas Driver 3946 3481 m3/h 1301.4 1691.6 106.32 121.32 SS304 SS304 PP n/a API 617 Compressor Eff. = 75%; Gas-Turbine Eff. = 40% 3

15 P-100 1st Stage Injection Pump Pump 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Centrifugal Pump Motor Driver 951 827 m3/h 1773.5 2186.8 57.45 80.00 CS CS PP n/a API 610 Supercritical pump 3

16 P-101 2nd Stage Injection Pump Pump 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Centrifugal Pump Motor Driver 1203 757 m3/h 2458.0 3029.5 76.33 91.33 CS CS PP n/a API 610 Supercritical pump 3

17 V-100 1st Stage Train-1/2 Booster Compressor Suction Scrubber Vessel 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Vertical Vessel 137619 m3/h 5410 7790.4 8115 10.0 63.7 39.60 80.00 SS304 SS304 Support = CS NI 43.20 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

18 V-101 2nd Stage Train-1/2 Booster Compressor Suction Scrubber Vessel 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Vertical Vessel 67899 m3/h 5110 9198 7665 34.6 113.2 42.51 80.00 SS304 SS304 Support = CS NI 35.90 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

19 V-102 Train-1/2 Discharge Separator Vessel 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Vertical Vessel 22013 m3/h 3120 6552 4680 129.8 167.1 42.21 80.00 SS304 SS304 Support = CS NI 24.00 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

20 V-103 1st Stage Train-3 Booster Compressor Suction Scrubber Vessel 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Vertical Vessel 91700 m3/h 5380 9146 8070 10.0 69.8 44.64 80.00 SS304 SS304 Support = CS NI 32.50 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

21 V-104 2nd Stage Train-3 Booster Compressor Suction Scrubber Vessel 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Vertical Vessel 35185 m3/h 3790 7959 5685 46.5 130.4 43.06 80.00 SS304 SS304 Support = CS NI 20.50 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

22 V-105 Train-3 Discharge Separator Vessel 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Vertical Vessel 11611 m3/h 2540 5334 3810 160.2 198.9 41.62 80.00 SS304 SS304 Support = CS NI 11.20 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

23 V-106 1st Stage EGR Feed Compressor Suction Scrubber Vessel 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Vertical Vessel 18464 m3/h 3540 7434 5310 126.6 228.5 40.93 80.00 SS304 SS304 Support = CS NI 36.50 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

24 V-107 2nd Stage EGR Feed Compressor Suction Scrubber Vessel 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Vertical Vessel 8013 m3/h 2960 6216 4440 293.2 455.4 43.16 80.00 SS304 SS304 Support = CS NI 35.30 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

25 V-108 Pre-dehydration Separator Vessel 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Vertical Vessel 2996 m3/h 2200 4620 3300 651.2 754.4 36.88 80.00 SS304 SS304 Support = CS NI 30.30 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

26 V-109 Injection Compressor Suction Scrubber Vessel 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Vertical Vessel 3165 m3/h 2540 5334 3810 624.0 916.7 36.61 80.00 CS CS Support = CS NI 37.00 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

27 A-100 EGR Feed Dehydration Drum Column 2 2 4 GD GAS DEHYDRATION UNIT EGR AREA Packed Column 29914 3223 m3/h 3593 7101 5390 632.0 732.2 260.00 275.00 SS304 SS304 Support = CS NI 270.20 ASME Code Sec VIII Div 1
Desiccant = Mole. Sieve 4A 1/8" bead; Rate of Regen 

Gas = 61775 kg/h; Cycle Time = 12 h
3

28 E-100 EGR Feed Regeneration Gas Heater Heat Exchanger 2 0 2 GD GAS DEHYDRATION UNIT EGR AREA Electrical Heater Electrical Driver 4273 SS304 SS304 Support = CS NI n/a n/a n/a 3

29 AC-107 EGR Feed Regeneration Gas Cooler Air Cooler 2 0 2 GD GAS DEHYDRATION UNIT EGR AREA Air Fin Cooler Motor Driver 28 22.1 2160 10624 0.0 35.1 639.05 740.38 49.53 80.00 259.66 274.66 Aluminum 1060 SS304 PP 8.27 ASME Code Sec VIII Div 1
A = 3604 m2; No. Bays/Unit = 1; No. Bundles/Bay = 5; 

No. Tube/Bundle = 198
3

30 V-110 EGR Feed Regeneration Gas K.O. Drum Vessel 2 0 2 GD GAS DEHYDRATION UNIT EGR AREA Vertical Vessel 739 m3/h 1310 2751 1965 632.0 732.2 40.16 80.00 SS304 SS304 Support = CS NI 7.30 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

IDENTIFICATION LOCALIZATION DESIGN PARAMATERS INSULATION MISCELLANEOUS

REMARKS

DOCUMENT REFERENCE
REV. 

FLAG 

CAPACITY 

Working/Rated

/Normal
Total UNIT

NO TAG NO. DESIGNATION EQUIPMENT TYPE

QTY

UNIT
ACTIVE SPARE TOTAL

PCWBS LOCATION TYPE DRIVER

POWER/DUTY 

(kW) 

DIMENSION (mm) DESIGN PRESSURE (psig) DESIGN TEMPERATURE  (⁰C) MATERIALS

TYPE
I.D. WIDTH HEIGHT  LENGTH

Column/Drum/

Tank/Rotary

H/E Column/Drum/

Tank/Rotary

H/E
EXTERNAL/SHELL

/AIR SIDE REV.
OTHERS Shell/Air Side Tube Side Shell/Air Side Tube Side

DOC. NUMBER

INTERNAL/TUBE 

SIDE

THK SURFACE
INSTALLED 

WEIGHT APPLICABLE CODEMATERIAL

Op. Max Op. Max Op. Max Op. Max Op. Max Op. Max (mm) (m2) (tonne)

(1) (2) (3) (4) (5) (6) (7) (8) (9A) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (27) (28) (30) (31) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (45) (46) (47) (48) (49)

1 AC-100 1st Stage Train-1/2 Booster Compressor Cooler Air Cooler 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Air Fin Cooler Motor Driver 164 22.1 19680 10727 0 35.1 38.2 70.8 51.52 80.00 145.49 160.49 Aluminum 1060 SS304 PP 60.97 ASME Code Sec VIII Div 1

A = 38790 m2; No. Bays/Unit = 4; No. Bundles/Bay = 2; 

No. Tube/Bundle = 266
3

2 AC-101 2nd Stage Train-1/2 Booster Compressor Cooler Air Cooler 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Air Fin Cooler Motor Driver 337 22.1 22560 10600 0 35.1 132.6 169.9 42.89 80.00 149.93 164.93 Aluminum 1060 SS304 PP 48.72 ASME Code Sec VIII Div 1

A = 25666 m2; No. Bays/Unit = 4; No. Bundles/Bay = 2; 

No. Tube/Bundle = 176
3

3 AC-102 1st Stage Train-3 Booster Compressor Cooler Air Cooler 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Air Fin Cooler Motor Driver 107 22.1 14760 10727 0 35.1 48.8 82.0 52.07 80.00 149.38 164.38 Aluminum 1060 SS304 PP 44.13 ASME Code Sec VIII Div 1

A = 29317 m2; No. Bays/Unit = 3; No. Bundles/Bay = 2; 

No. Tube/Bundle = 266
3

4 AC-103 2nd Stage Train-3 Booster Compressor Cooler Air Cooler 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Air Fin Cooler Motor Driver 210 22.1 15120 10600 0 35.1 162.7 201.5 42.64 80.00 147.67 162.67 Aluminum 1060 SS304 PP 31.82 ASME Code Sec VIII Div 1

A = 17106 m2; No. Bays/Unit = 3; No. Bundles/Bay = 2; 

No. Tube/Bundle = 156
3

5 AC-104 1st Stage EGR Feed Compressor Cooler Air Cooler 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Air Fin Cooler Motor Driver 217 22.1 15480 10600 0 35.1 296.2 344.4 40.39 80.00 116.96 131.96 Aluminum 1060 SS304 PP 28.50 ASME Code Sec VIII Div 1

A = 13226 m2; No. Bays/Unit = 3; No. Bundles/Bay = 2; 

No. Tube/Bundle = 120
3

6 AC-105 2nd Stage EGR Feed Compressor Cooler Air Cooler 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Air Fin Cooler Motor Driver 120 22.1 10800 10624 0 35.1 662.7 767.7 55.49 80.00 120.69 135.69 Aluminum 1060 SS304 PP 36.89 ASME Code Sec VIII Div 1

A = 18334 m2; No. Bays/Unit = 2; No. Bundles/Bay = 2; 

No. Tube/Bundle = 252
3

7 AC-106 Injection Compressor Cooler Air Cooler 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Air Fin Cooler Motor Driver 161 22.1 16200 10624 0 35.1 1301.3 1505.3 58.18 80.00 106.35 121.35 Aluminum 1060 CS PP 58.56 ASME Code Sec VIII Div 1

A = 27677 m2; No. Bays/Unit = 3; No. Bundles/Bay = 2; 

No. Tube/Bundle = 252
3

8 K-100 1st Stage Train-1/2 Booster Compressor Compressor 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Centrifugal Compressor Motor Driver 10700 58777 m3/h 38.2 70.7 145.49 160.49 SS304 SS304 PP n/a API 617 Compressor Eff. = 75% 3

9 K-101 2nd Stage Train-1/2 Booster Compressor Compressor 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Centrifugal Compressor Motor Driver 10509 20746 m3/h 132.6 197.0 149.93 164.93 SS304 SS304 PP n/a API 617 Compressor Eff. = 75% 3

10 K-102 1st Stage Train-3 Booster Compressor Compressor 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Centrifugal Compressor Motor Driver 6904 31598 m3/h 48.8 84.8 149.38 164.38 SS304 SS304 PP n/a API 617 Compressor Eff. = 75% 3

11 K-103 2nd Stage Train-3 Booster Compressor Compressor 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Centrifugal Compressor Motor Driver 6553 10750 m3/h 162.7 236.8 147.67 162.67 SS304 SS304 PP n/a API 617 Compressor Eff. = 75% 3

12 K-104 1st Stage EGR Feed Compressor Compressor 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Centrifugal Compressor Gas Driver 5711 5643 m3/h 296.2 405.7 116.96 131.96 SS304 SS304 PP n/a API 617 Compressor Eff. = 75%; Gas-Turbine Eff. = 40% 3

13 K-105 2nd Stage EGR Feed Compressor Compressor 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Centrifugal Compressor Gas Driver 5406 2448 m3/h 662.7 884.0 120.69 135.69 SS304 SS304 PP n/a API 617 Compressor Eff. = 75%; Gas-Turbine Eff. = 40% 3

14 K-106 Injection Compressor Compressor 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Centrifugal Compressor Gas Driver 4379 967 m3/h 1301.3 1706.3 106.35 121.35 SS304 SS304 PP n/a API 617 Compressor Eff. = 75%; Gas-Turbine Eff. = 40% 3

15 P-100 1st Stage Injection Pump Pump 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Centrifugal Pump Motor Driver 750 230 m3/h 1668.8 2051.8 54.12 80.00 CS CS PP n/a API 610 Supercritical pump 3

16 P-101 2nd Stage Injection Pump Pump 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Centrifugal Pump Motor Driver 907 214 m3/h 2177.0 2671.1 69.03 84.03 CS CS PP n/a API 610 Supercritical pump 3

17 P-102 3rd Stage Injection Pump Pump 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Centrifugal Pump Motor Driver 1098 199 m3/h 2838.5 3477.4 85.16 100.16 CS CS PP n/a API 610 Supercritical pump 3

18 V-100 1st Stage Train-1/2 Booster Compressor Suction Scrubber Vessel 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Vertical Vessel 38228 m3/h 5410 7790.4 8115 10.0 63.7 39.60 80.00 SS304 SS304 Support = CS NI 43.20 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

19 V-101 2nd Stage Train-1/2 Booster Compressor Suction Scrubber Vessel 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Vertical Vessel 18861 m3/h 5110 9198 7665 34.6 113.2 42.51 80.00 SS304 SS304 Support = CS NI 35.90 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

20 V-102 Train-1/2 Discharge Separator Vessel 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Vertical Vessel 6115 m3/h 3120 6552 4680 129.8 167.1 42.21 80.00 SS304 SS304 Support = CS NI 24.00 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

21 V-103 1st Stage Train-3 Booster Compressor Suction Scrubber Vessel 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Vertical Vessel 25472 m3/h 5380 9146 8070 10.0 69.8 44.64 80.00 SS304 SS304 Support = CS NI 32.50 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

22 V-104 2nd Stage Train-3 Booster Compressor Suction Scrubber Vessel 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Vertical Vessel 9774 m3/h 3790 7959 5685 46.5 130.4 43.06 80.00 SS304 SS304 Support = CS NI 20.50 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

23 V-105 Train-3 Discharge Separator Vessel 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Vertical Vessel 3225 m3/h 2540 5334 3810 160.2 198.9 41.62 80.00 SS304 SS304 Support = CS NI 11.20 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

24 V-106 1st Stage EGR Feed Compressor Suction Scrubber Vessel 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Vertical Vessel 5129 m3/h 3540 7434 5310 126.6 228.5 40.93 80.00 SS304 SS304 Support = CS NI 36.50 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

25 V-107 2nd Stage EGR Feed Compressor Suction Scrubber Vessel 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Vertical Vessel 2226 m3/h 2960 6216 4440 293.2 455.4 43.16 80.00 SS304 SS304 Support = CS NI 35.30 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

26 V-108 Pre-dehydration Separator Vessel 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Vertical Vessel 832 m3/h 2200 4620 3300 651.2 754.4 36.88 80.00 SS304 SS304 Support = CS NI 30.30 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

27 V-109 Injection Compressor Suction Scrubber Vessel 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Vertical Vessel 879 m3/h 2540 5334 3810 624.0 916.7 36.63 80.00 CS CS Support = CS NI 37.00 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

28 A-100 EGR Feed Dehydration Drum Column 2 2 4 GD GAS DEHYDRATION UNIT EGR AREA Packed Column 29914 896 m3/h 3593 7101 5390 632.0 732.2 260.00 275.00 SS304 SS304 Support = CS NI 270.20 ASME Code Sec VIII Div 1
Desiccant = Mole. Sieve 4A 1/8" bead; Rate of Regen 

Gas = 61775 kg/h; Cycle Time = 12 h
3

29 E-100 EGR Feed Regeneration Gas Heater Heat Exchanger 2 0 2 GD GAS DEHYDRATION UNIT EGR AREA Electrical Heater Electrical Driver 4273 SS304 SS304 Support = CS NI n/a n/a n/a 3

30 AC-107 EGR Feed Regeneration Gas Cooler Air Cooler 2 0 2 GD GAS DEHYDRATION UNIT EGR AREA Air Fin Cooler Motor Driver 28 22.1 2160 10624 0.0 35.1 639.05 740.38 49.53 80.00 259.66 274.66 Aluminum 1060 SS304 PP 8.27 ASME Code Sec VIII Div 1
A = 3604 m2; No. Bays/Unit = 1; No. Bundles/Bay = 5; 

No. Tube/Bundle = 198
3

31 V-110 EGR Feed Regeneration Gas K.O. Drum Vessel 2 0 2 GD GAS DEHYDRATION UNIT EGR AREA Vertical Vessel 205 m3/h 1310 2751 1965 632.0 732.2 40.26 80.00 SS304 SS304 Support = CS NI 7.30 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

REV.
OTHERS Shell/Air Side Tube Side Shell/Air Side Tube Side

DOC. NUMBER

INTERNAL/TUBE 

SIDE

THK SURFACE
INSTALLED 

WEIGHT APPLICABLE CODEMATERIAL

DIMENSION (mm) DESIGN PRESSURE (psig) DESIGN TEMPERATURE  (⁰C) MATERIALS

TYPE
I.D. WIDTH HEIGHT  LENGTH

Column/Drum/

Tank/Rotary

H/E Column/Drum/

Tank/Rotary

H/E
EXTERNAL/SHELL

/AIR SIDE

PCWBS LOCATION TYPE DRIVER

POWER/DUTY 

(kW) DESIGNATION EQUIPMENT TYPE

QTY

UNIT
ACTIVE SPARE TOTAL

IDENTIFICATION LOCALIZATION DESIGN PARAMATERS INSULATION MISCELLANEOUS

REMARKS

DOCUMENT REFERENCE
REV. 

FLAG 

CAPACITY 

Working/Rated

/Normal
Total UNIT

NO TAG NO.
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C. Wellhead Pressure: 2750 psig 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
IDENTIFICATION             DESCRIPTION     

1 : Input sequential number for this table                   

2 : Equipment item tag number                    

3 : Designation / Equipment Description                   

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

5 : Quantity of Active Equipment                   

6 : Quantity of Equipment in Standby                    

7 : Total Quantity of Equipment                    

LOCALISATION                       

8 : Process Unit where equipment is located          - BC : Booster Compressor Unit, EFC : EGR/CCUS Feed Compressor Unit, GD : Gas Dehydration Unit, IC : Injection Compressor Unit 

9A : Area where equipment is located (PCWBS)                 

9 : Area where equipment is located           (Refer to Plot Plan)     

DESIGN PARAMETER                     

10 : Type of equipment            - Shell and Tube, Electric heater, Air Fin Cooler, etc and it's orientation 

11 : Driver  of equipment            - Motor Driver, Diesel Driver, High Pressure Steam, etc. 

12 : Unit power/duty             - Heat Exchanged, Power, Regeneration Duty for Dryer Column 

13 : Working/Rated/Normal           - Normal Capacity for Tank, Rated Capacity for Pump and Compressor,  

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

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

16 : Internal Diameter             - for Tank, Drum, Column, Shell & Tube Heat Exchangers, and Filters 

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

18 : Dimension of item height           - 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) 

19 :  Dimension of item length           - 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 

20 : Item's design pressure (External/Minimum/Operating) for Column/Drum/Tank/Pump - 1) shows External/Minimum design pressure. 2) Shows maximum Storage Tank Design Pressure for Chemical Injection Package (for compressor using discharge pressure) 

21 : Item's design pressure (Maximum) for Column/Drum/Tank/Pump     - 1) shows Maximum design pressure 2) Shows Pump's design discharge pressure for Chemical Injection Package 

Op. Max Op. Max Op. Max Op. Max Op. Max Op. Max (mm) (m2) (tonne)

(1) (2) (3) (4) (5) (6) (7) (8) (9A) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (27) (28) (30) (31) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (45) (46) (47) (48) (49)

1 AC-100 1st Stage Train-1/2 Booster Compressor Cooler Air Cooler 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Air Fin Cooler Motor Driver 164 22.1 19680 10727 0 35.1 38.2 70.8 51.52 80.00 145.49 160.49 Aluminum 1060 SS304 PP 60.97 ASME Code Sec VIII Div 1

A = 38790 m2; No. Bays/Unit = 4; No. Bundles/Bay = 2; 

No. Tube/Bundle = 266
3

2 AC-101 2nd Stage Train-1/2 Booster Compressor Cooler Air Cooler 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Air Fin Cooler Motor Driver 337 22.1 22560 10600 0 35.1 132.6 169.9 42.89 80.00 149.93 164.93 Aluminum 1060 SS304 PP 48.72 ASME Code Sec VIII Div 1

A = 25666 m2; No. Bays/Unit = 4; No. Bundles/Bay = 2; 

No. Tube/Bundle = 176
3

3 AC-102 1st Stage Train-3 Booster Compressor Cooler Air Cooler 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Air Fin Cooler Motor Driver 107 22.1 14760 10727 0 35.1 48.8 82.0 52.07 80.00 149.38 164.38 Aluminum 1060 SS304 PP 44.13 ASME Code Sec VIII Div 1

A = 29317 m2; No. Bays/Unit = 3; No. Bundles/Bay = 2; 

No. Tube/Bundle = 266
3

4 AC-103 2nd Stage Train-3 Booster Compressor Cooler Air Cooler 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Air Fin Cooler Motor Driver 210 22.1 15120 10600 0 35.1 162.7 201.5 42.64 80.00 147.67 162.67 Aluminum 1060 SS304 PP 31.82 ASME Code Sec VIII Div 1

A = 17106 m2; No. Bays/Unit = 3; No. Bundles/Bay = 2; 

No. Tube/Bundle = 156
3

5 AC-104 1st Stage EGR Feed Compressor Cooler Air Cooler 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Air Fin Cooler Motor Driver 217 22.1 15480 10600 0 35.1 296.2 344.4 40.39 80.00 116.96 131.96 Aluminum 1060 SS304 PP 28.50 ASME Code Sec VIII Div 1

A = 13226 m2; No. Bays/Unit = 3; No. Bundles/Bay = 2; 

No. Tube/Bundle = 120
3

6 AC-105 2nd Stage EGR Feed Compressor Cooler Air Cooler 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Air Fin Cooler Motor Driver 120 22.1 10800 10624 0 35.1 662.7 767.7 55.49 80.00 120.69 135.69 Aluminum 1060 SS304 PP 36.89 ASME Code Sec VIII Div 1

A = 18334 m2; No. Bays/Unit = 2; No. Bundles/Bay = 2; 

No. Tube/Bundle = 252
3

7 AC-106 Injection Compressor Cooler Air Cooler 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Air Fin Cooler Motor Driver 161 22.1 16200 10624 0 35.1 1302.6 1506.8 58.18 80.00 106.86 121.86 Aluminum 1060 CS PP 58.56 ASME Code Sec VIII Div 1

A = 27677 m2; No. Bays/Unit = 3; No. Bundles/Bay = 2; 

No. Tube/Bundle = 252
3

8 K-100 1st Stage Train-1/2 Booster Compressor Compressor 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Centrifugal Compressor Motor Driver 10700 58777 m3/h 38.2 70.7 145.49 160.49 SS304 SS304 PP n/a API 617 Compressor Eff. = 75% 3

9 K-101 2nd Stage Train-1/2 Booster Compressor Compressor 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Centrifugal Compressor Motor Driver 10509 20746 m3/h 132.6 197.0 149.93 164.93 SS304 SS304 PP n/a API 617 Compressor Eff. = 75% 3

10 K-102 1st Stage Train-3 Booster Compressor Compressor 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Centrifugal Compressor Motor Driver 6904 31598 m3/h 48.8 84.8 149.38 164.38 SS304 SS304 PP n/a API 617 Compressor Eff. = 75% 3

11 K-103 2nd Stage Train-3 Booster Compressor Compressor 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Centrifugal Compressor Motor Driver 6553 10750 m3/h 162.7 236.8 147.67 162.67 SS304 SS304 PP n/a API 617 Compressor Eff. = 75% 3

12 K-104 1st Stage EGR Feed Compressor Compressor 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Centrifugal Compressor Gas Driver 5711 5643 m3/h 296.2 405.7 116.96 131.96 SS304 SS304 PP n/a API 617 Compressor Eff. = 75%; Gas-Turbine Eff. = 40% 3

13 K-105 2nd Stage EGR Feed Compressor Compressor 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Centrifugal Compressor Gas Driver 5406 2448 m3/h 662.7 884.0 120.69 135.69 SS304 SS304 PP n/a API 617 Compressor Eff. = 75%; Gas-Turbine Eff. = 40% 3

14 K-106 Injection Compressor Compressor 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Centrifugal Compressor Gas Driver 4725 969 m3/h 1302.6 1707.9 106.86 121.86 SS304 SS304 PP n/a API 617 Compressor Eff. = 75%; Gas-Turbine Eff. = 40% 3

15 P-100 1st Stage Injection Pump Pumo 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Centrifugal Pump Motor Driver 936 229 m3/h 1767.7 2192.9 57.23 80.00 CS CS PP n/a API 610 Supercritical pump 3

16 P-101 2nd Stage Injection Pump Pump 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Centrifugal Pump Motor Driver 1180 210 m3/h 2439.7 3019.6 75.80 90.80 CS CS PP n/a API 610 Supercritical pump 3

17 P-102 3rd Stage Injection Pump Pump 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Centrifugal Pump Motor Driver 1184 192 m3/h 3176.0 3887.8 92.42 107.42 CS CS PP n/a API 610 Supercritical pump 3

18 V-100 1st Stage Train-1/2 Booster Compressor Suction Scrubber Vessel 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Vertical Vessel 38228 m3/h 5410 7790.4 8115 10.0 63.7 39.60 80.00 SS304 SS304 Support = CS NI 43.20 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

19 V-101 2nd Stage Train-1/2 Booster Compressor Suction Scrubber Vessel 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Vertical Vessel 18861 m3/h 5110 9198 7665 34.6 113.2 42.51 80.00 SS304 SS304 Support = CS NI 35.90 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

20 V-102 Train-1/2 Discharge Separator Vessel 1 0 1 BC
TRAIN-1/2 BOOSTER 

COMPRESSOR UNIT

EAST OF WWT TRAIN-

1/2
Vertical Vessel 6115 m3/h 3120 6552 4680 129.8 167.1 42.21 80.00 SS304 SS304 Support = CS NI 24.00 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

21 V-103 1st Stage Train-3 Booster Compressor Suction Scrubber Vessel 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Vertical Vessel 25472 m3/h 5380 9146 8070 10.0 69.8 44.64 80.00 SS304 SS304 Support = CS NI 32.50 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

22 V-104 2nd Stage Train-3 Booster Compressor Suction Scrubber Vessel 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Vertical Vessel 9774 m3/h 3790 7959 5685 46.5 130.4 43.06 80.00 SS304 SS304 Support = CS NI 20.50 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

23 V-105 Train-3 Discharge Separator Vessel 1 0 1 BC
TRAIN-3 BOOSTER 

COMPRESSOR UNIT

EAST OF 

TRAIN-3
Vertical Vessel 3225 m3/h 2540 5334 3810 160.2 198.9 41.62 80.00 SS304 SS304 Support = CS NI 11.20 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

24 V-106 1st Stage EGR Feed Compressor Suction Scrubber Vessel 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Vertical Vessel 5129 m3/h 3540 7434 5310 126.6 228.5 40.93 80.00 SS304 SS304 Support = CS NI 36.50 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

25 V-107 2nd Stage EGR Feed Compressor Suction Scrubber Vessel 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Vertical Vessel 2226 m3/h 2960 6216 4440 293.2 455.4 43.16 80.00 SS304 SS304 Support = CS NI 35.30 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

26 V-108 Pre-dehydration Separator Vessel 2 0 2 EFC
EGR FEED COMPRESSOR 

UNIT
EGR AREA Vertical Vessel 832 m3/h 2200 4620 3300 651.2 754.4 36.88 80.00 SS304 SS304 Support = CS NI 30.30 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

27 V-109 Injection Compressor Suction Scrubber Vessel 2 0 2 ICP
INJECTION COMP. & PUMPS 

UNIT
EGR AREA Vertical Vessel 881 m3/h 2540 5334 3810 624.6 917.6 37.06 80.00 CS CS Support = CS NI 37.00 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

28 A-100 EGR Feed Dehydration Drum Column 2 2 4 GD GAS DEHYDRATION UNIT EGR AREA Packed Column 29914 898 m3/h 3593 7101 5390 632.6 732.9 260.00 275.00 SS304 SS304 Support = CS NI 270.20 ASME Code Sec VIII Div 1
Desiccant = Mole. Sieve 4A 1/8" bead; Rate of Regen 

Gas = 61775 kg/h; Cycle Time = 12 h
3

29 E-101 EGR Feed Regeneration Gas Heater Heat Exchanger 2 0 2 GD GAS DEHYDRATION UNIT EGR AREA Electrical Heater Electrical Driver 4272 SS304 SS304 Support = CS NI n/a n/a n/a 3

30 AC-108 EGR Feed Regeneration Gas Cooler Air Cooler 2 0 2 GD GAS DEHYDRATION UNIT EGR AREA Air Fin Cooler Motor Driver 47 22.1 2160 10624 0.0 35.1 639.05 740.38 49.53 80.00 259.65 274.65 Aluminum 1060 SS304 PP 8.27 ASME Code Sec VIII Div 1
A = 3604 m2; No. Bays/Unit = 1; No. Bundles/Bay = 5; 

No. Tube/Bundle = 198
3

31 V-110 EGR Feed Regeneration Gas K.O. Drum Vessel 2 0 2 GD GAS DEHYDRATION UNIT EGR AREA Vertical Vessel 208 m3/h 1310 2751 1965 632.6 732.9 42.00 80.00 SS304 SS304 Support = CS NI 7.30 ASME Code Sec VIII Div 1 6 inch thick demister pad 3

REV.
OTHERS Shell/Air Side Tube Side Shell/Air Side Tube Side

DOC. NUMBER

INTERNAL/TUBE 

SIDE

THK SURFACE
INSTALLED 

WEIGHT APPLICABLE CODEMATERIAL

DIMENSION (mm) DESIGN PRESSURE (psig) DESIGN TEMPERATURE  (⁰C) MATERIALS

TYPE
I.D. WIDTH HEIGHT  LENGTH

Column/Drum/

Tank/Rotary

H/E Column/Drum/

Tank/Rotary

H/E
EXTERNAL/SHELL

/AIR SIDE

PCWBS LOCATION TYPE DRIVER

POWER/DUTY 

(kW) DESIGNATION EQUIPMENT TYPE

QTY

UNIT
ACTIVE SPARE TOTAL

IDENTIFICATION LOCALIZATION DESIGN PARAMATERS INSULATION MISCELLANEOUS

REMARKS

DOCUMENT REFERENCE
REV. 

FLAG 

CAPACITY 

Working/Rated

/Normal
Total UNIT

NO TAG NO.
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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 : Item's design temperature (External Pressure) for Column/Drum/Tank/Pump 
 

- 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 : Item's design temperature (External Pressure) for Heat Exchangers (Shell/Hot Side)       

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 : Item's design temperature (External Pressure) for Heat Exchangers (Tube/Cold Side)       

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 API610 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's weight in test condition      - for equipment requiring hydrotest at Job site 

44 : Unit's weight in normal operation condition            

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 

 



C C U S / E G R  F e a s i b i l i t y  S t u d y  a t  T a n g g u h  F i e l d  F i n a l  R e p o r t  

 

P a g e  1 5 5  

 

A p p e n d i x  C . I I  

P i p i n g  L i s t  

 

A .  W e l l h e a d  P r e s s u r e :  2 0 0 0  p s i g  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P (psig) T (
o
C) P (psig) T (

o
C) P (psig) T (

o
C) P (psig) T (

o
C) Fluid % vap Metallurgy

1 CO2 AGRU Train-1 10.0 39.60 AGRU-1/2 Header 8.3 39.48 273 0.00002 68810 91.3 30" 5S 10.0 39.60 55.9 80 - Gas 1 SS304

2 CO2 AGRU Train-2 10.0 39.60 AGRU-1/2 Header 7.1 39.39 470 0.00002 68810 91.3 30" 5S 10.0 39.60 55.9 80 - Gas 1 SS304

3 CO2 AGRU-1/2 Header 7.1 39.39
Booster Compression 

Unit Train-1/2
3.0 39.09 466 0.00003 156241 182.5 38" Actual 7.1 39.39 52.9 80 - Gas 1 SS304

4 CO2

Booster Compression 

Unit Train-1/2
129.8 42.21 EGR Feed Header 128.1 42.09 484 0.00001 22010 176.4 30" 5S 129.8 42.21 181.8 80 - Gas 1 SS304

5 CO2 AGRU Train-3 10.0 44.64
Booster Compression 

Unit Train-3
7.2 44.45 260 0.00003 91700 119.7 30" 5S 10.0 44.64 55.9 80 - Gas 1 SS304

6 CO2

Booster Compression 

Unit Train-3
160.2 41.62 EGR Feed Header 159.8 41.60 220 0.00001 11609 114.0 30" 5S 160.2 41.62 213.6 80 - Gas 1 SS304

7 CO2 EGR Feed Header 128.1 41.03 EGR Feed Splitter 126.6 40.93 142 0.00003 36558 290.4 30" 5S 128.1 41.03 179.9 80 - Gas 1 SS304

8 CO2 EGR Feed Splitter 126.6 40.93
EGR Feed 

Compression Unit 1/2
126.6 40.93 10 0.00001 18464 145.2 24" 5S 126.6 40.93 178.4 80 - Gas 1 SS304

9 CO2

EGR Feed Compression 

Unit 1/2
651.2 36.88

Gas Dehydration Unit 

1/2
651.2 36.88 10 0.00002 2995 144.3 24" 5S 651.2 36.88 769.1 80 - Gas 1 SS304

10 CO2 Gas Dehydration Unit 1/2 624.0 36.61
Injection Compression 

Unit 1/2
624.0 36.61 10 0.00002 3165 143.6 24" 80 624.0 36.61 737.7 80 - Gas 1 CS

11 CO2

Injection Compression 

Unit 1/2
2458.0 76.33 Injection Feed Header 2458.0 76.33 10 0.00002 629 143.6 12" 80 2458.0 76.33 2856.0 91.3325 - Supercritical 0 CS

12 CO2 Injection Feed Header 2457.5 76.33 Wellhead 2000.0 31.90 15000 0.00009 1258 287.1 12" 80 2457.5 76.33 2855.3 91.332 - Supercritical 0 CS

No. Service From

Origin

To

Destination
Length 

(m)

ΔP (psi/
100 ft)

Flow 

(m
3
/h

@ P, T)

Metallurgy Selection
Flow 

(MMSCFD)

Size inch

/rating
Sch. No.

Operation Design
Heat Conservation/

Isolation
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P a g e  1 5 6  

 

B .  W e l l h e a d  P r e s s u r e :  2 4 0 0  p s i g  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P (psig) T (
o
C) P (psig) T (

o
C) P (psig) T (

o
C) P (psig) T (

o
C) Fluid % vap Metallurgy

1 CO2 AGRU Train-1 10.0 39.60 AGRU-1/2 Header 8.3 39.48 273 0.00002 68810 91.3 30" 5S 10.0 39.60 55.9 80 - Gas 1 SS304

2 CO2 AGRU Train-2 10.0 39.60 AGRU-1/2 Header 7.1 39.39 470 0.00002 68810 91.3 30" 5S 10.0 39.60 55.9 80 - Gas 1 SS304

3 CO2 AGRU-1/2 Header 7.1 39.39
Booster Compression 

Unit Train-1/2
3.0 39.09 466 0.00003 156241 182.5 38" Actual 7.1 39.39 52.9 80 - Gas 1 SS304

4 CO2

Booster Compression 

Unit Train-1/2
129.8 42.21 EGR Feed Header 128.1 42.09 484 0.00001 22010 176.4 30" 5S 129.8 42.21 181.8 80 - Gas 1 SS304

5 CO2 AGRU Train-3 10.0 44.64
Booster Compression 

Unit Train-3
7.2 44.45 260 0.00003 91700 119.7 30" 5S 10.0 44.64 55.9 80 - Gas 1 SS304

6 CO2

Booster Compression 

Unit Train-3
160.2 41.62 EGR Feed Header 159.8 41.60 220 0.00001 11609 114.0 30" 5S 160.2 41.62 213.6 80 - Gas 1 SS304

7 CO2 EGR Feed Header 128.1 41.03 EGR Feed Splitter 126.6 40.93 142 0.00003 36558 290.4 30" 5S 128.1 41.03 179.9 80 - Gas 1 SS304

8 CO2 EGR Feed Splitter 126.6 40.93
EGR Feed 

Compression Unit 1/2
126.6 40.93 10 0.00001 18464 145.2 24" 5S 126.6 40.93 178.4 80 - Gas 1 SS304

9 CO2

EGR Feed Compression 

Unit 1/2
651.2 36.88

Gas Dehydration Unit 

1/2
651.2 36.88 10 0.00002 832 144.3 24" 5S 651.2 36.88 769.1 80 - Gas 1 SS304

10 CO2 Gas Dehydration Unit 1/2 624.0 36.63
Injection Compression 

Unit 1/2
623.9 36.63 10 0.00002 879 143.6 24" 80 624.0 36.63 737.7 80 - Gas 1 CS

11 CO2

Injection Compression 

Unit 1/2
2838.5 85.16 Injection Feed Header 2838.5 85.16 10 0.00002 168 143.6 12" 80 2838.5 85.16 3295.5 100.165 - Supercritical 0 CS

12 CO2 Injection Feed Header 2837.9 85.17 Wellhead 2400.0 31.94 15000 0.00009 336 287.1 12" 80 2837.9 85.17 3294.8 100.168 - Supercritical 0 CS

Flow 

(MMSCFD)

Size inch

/rating
Sch. No.

Operation Design
Heat Conservation/

Isolation
No. Service From

Origin

To

Destination
Length 

(m)

ΔP (psi/
100 ft)

Flow 

(m
3
/h

@ P, T)

Metallurgy Selection



C C U S / E G R  F e a s i b i l i t y  S t u d y  a t  T a n g g u h  F i e l d  F i n a l  R e p o r t  

 

P a g e  1 5 7  

 

C .  W e l l h e a d  P r e s s u r e :  2 7 5 0  p s i g  

 
P (psig) T (

o
C) P (psig) T (

o
C) P (psig) T (

o
C) P (psig) T (

o
C) Fluid % vap Metallurgy

1 CO2 AGRU Train-1 10.0 39.60 AGRU-1/2 Header 8.3 39.48 273 0.00002 68810 91.3 30" 5S 10.0 39.60 55.9 80 - Gas 1 SS304

2 CO2 AGRU Train-2 10.0 39.60 AGRU-1/2 Header 7.1 39.39 470 0.00002 68810 91.3 30" 5S 10.0 39.60 55.9 80 - Gas 1 SS304

3 CO2 AGRU-1/2 Header 7.1 39.39
Booster Compression 

Unit Train-1/2
3.0 39.09 466 0.00003 156241 182.5 38" Actual 7.1 39.39 52.9 80 - Gas 1 SS304

4 CO2

Booster Compression 

Unit Train-1/2
129.8 42.21 EGR Feed Header 128.1 42.09 484 0.00001 22010 176.4 30" 5S 129.8 42.21 181.8 80 - Gas 1 SS304

5 CO2 AGRU Train-3 10.0 44.64
Booster Compression 

Unit Train-3
7.2 44.45 260 0.00003 91700 119.7 30" 5S 10.0 44.64 55.9 80 - Gas 1 SS304

6 CO2

Booster Compression 

Unit Train-3
160.2 41.62 EGR Feed Header 159.8 41.60 220 0.00001 11609 114.0 30" 5S 160.2 41.62 213.6 80 - Gas 1 SS304

7 CO2 EGR Feed Header 128.1 41.03 EGR Feed Splitter 126.6 40.93 142 0.00003 36558 290.4 30" 5S 128.1 41.03 179.9 80 - Gas 1 SS304

8 CO2 EGR Feed Splitter 126.6 40.93
EGR Feed 

Compression Unit 1/2
126.6 40.93 10 0.00001 18464 145.2 24" 5S 126.6 40.93 178.4 80 - Gas 1 SS304

9 CO2

EGR Feed Compression 

Unit 1/2
651.2 36.88

Gas Dehydration Unit 

1/2
651.2 36.88 10 0.00002 832 144.3 24" 5S 651.2 36.88 769.1 80 - Gas 1 SS304

10 CO2 Gas Dehydration Unit 1/2 624.6 37.06
Injection Compression 

Unit 1/2
624.6 37.06 10 0.00002 881 143.6 24" 80 624.6 37.06 738.4 80 - Gas 1 CS

11 CO2

Injection Compression 

Unit 1/2
3176.0 92.42 Injection Feed Header 3176.0 92.42 10 0.00002 163 143.6 12" 80 3176.0 92.42 3685.3 107.419 - Supercritical 0 CS

12 CO2 Injection Feed Header 3175.0 92.42 Wellhead 2750.0 31.95 15000 0.00009 325 287.1 12" 80 3175.0 92.42 3684.1 107.423 - Supercritical 0 CS

Flow 

(MMSCFD)

Size inch

/rating
Sch. No.

Operation Design
Heat Conservation/

Isolation
No. Service From

Origin

To

Destination
Length 

(m)

ΔP (psi/
100 ft)

Flow 

(m
3
/h

@ P, T)

Metallurgy Selection
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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 CO2 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) 
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DRAWING NO. REV. SCALE

SHEET          1 OF 1

TITLE :

PROJECT :

PROCESS FLOW DIAGRAM
TRAIN-1/ 2 CO2 BOOSTER 

COMPRESSION UNIT 

EGR STUDY AT 
TANGGUH FIELD

REV. DATE DESCRIPTION PREPΧD CHKD APPΧD

NOTES

PFD-01
1 N.T.S.

0 201120 – IS

SIZE

A4

2 4 5

V-100
1ST STAGE TRAIN-1/2
BOOSTER COMPRESSOR

SUCTION SCRUBBER

K-100
1ST STAGE TRAIN-1/2 
BOOSTER COMPRESSOR

AC-100
1ST STAGE TRAIN-1/2 

BOOSTER COMPRESSOR COOLER

V-100

K-100

AC-100

PC

LC

DPI

FC ASC

SCSC

NOTE 1

1. EACH COMPRESSOR UNIT WILL INCLUDE GAS 

  TURBINE DRIVER, HRSG (HEAT RECOVERY STEAM 

  GENERATOR), AND STACK.

6 8 9

K-101

AC-101

PC

LC

DPI

FC ASC

SC

NOTE 1

PFD-0310

–

11

WATER TO WWTP

V-102
LC

GAS TO PIPE HEADER

HEADING TO EGR FEED

COMPRESSION UNIT 

(ΪCΫ AREAΫ)

V-101

FT PT

LOAD SHARE 

PANEL

1A

3

7

V-101
2ND STAGE TRAIN-1/2
BOOSTER COMPRESSOR

SUCTION SCRUBBER

K-101
2ND STAGE TRAIN-1/2 
BOOSTER COMPRESSOR

AC-101
2ND STAGE TRAIN-1/2 

BOOSTER COMPRESSOR COOLER

V-102
TRAIN-1/2 DISCHARGE 

SEPARATOR

CO2

FROM TIE- IN POINT

AGRU TRAIN-1

ΪAΫ AREA

CO2 1B

1

PROCESS 
TRAIN-1

AREA

AGRU-1/2 
HEADER

ΪAΫ
AREA

PROCESS 
TRAIN-2

AREA

FROM TIE- IN POINT

AGRU TRAIN-2

PI

Stream No. 1A 1B 1 2 3 4 5 6 7 8 9 10 11
Vapour Fraction 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 0.9825 1.0000 0.0000 1.0000 0.9836 1.0000 0.0000

Temperature (
o
C) 39.6 39.6 39.6 39.1 39.1 145.5 42.5 42.5 42.5 149.9 42.2 42.2 42.2

Pressure (psig) 10.0 10.0 3.0 3.0 3.0 38.2 34.6 34.6 34.6 132.6 129.8 129.8 129.8
Molar Flow (MMSCFD) 91.3 91.3 182.5 182.5 0.0 182.5 182.5 179.3 3.2 179.3 179.3 176.4 2.9
Mass Flow (kg/ h) 195184 195184 390368 390368 0 390368 390368 387501 2867 387501 387501 384842 2659

Act. Vol. Flow (m
3
/ h) 68810 68810 137619 192361 0 86206 67899 67897 3 30396 22013 22010 3

Composit ion (%mol)

CO2 95.39 95.39 95.39 95.39 0.06 95.39 95.39 97.09 0.11 97.09 97.09 98.71 0.32

H2O 4.27 4.27 4.27 4.27 99.94 4.27 4.27 2.57 99.89 2.57 2.57 0.94 99.68

CH4 0.11 0.11 0.11 0.11 0.00 0.11 0.11 0.12 0.00 0.12 0.12 0.12 0.00

C2H6+ 0.18 0.18 0.18 0.18 0.00 0.18 0.18 0.19 0.00 0.19 0.19 0.19 0.00

H2S 0.04 0.04 0.04 0.04 0.00 0.04 0.04 0.04 0.00 0.04 0.04 0.04 0.00
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DRAWING NO. REV. SCALE

SHEET          1 OF 1

TITLE :

PROJECT :

PROCESS FLOW DIAGRAM
TRAIN-3 CO2 BOOSTER 

COMPRESSION UNIT

EGR STUDY AT 
TANGGUH FIELD

REV. DATE DESCRIPTION PREPΧD CHKD APPΧD

NOTES

PFD-02
1 N.T.S.

0 201120 – IS

SIZE

A4

13 15 16

V-103
1ST STAGE TRAIN-3

BOOSTER COMPRESSOR
SUCTION SCRUBBER

K-102
1ST STAGE TRAIN-3 

BOOSTER COMPRESSOR

AC-102
1ST STAGE TRAIN-3 

BOOSTER COMPRESSOR COOLER

V-103

K-102

AC-102

PC

LC

DPI

FC ASC

SCSC

NOTE 1

1. EACH COMPRESSOR UNIT WILL INCLUDE GAS 

  TURBINE DRIVER, HRSG (HEAT RECOVERY STEAM 

  GENERATOR), AND STACK.

17 19 20

K-103

AC-103

PC

LC

DPI

FC ASC

SC

NOTE 1

PFD-0321

–

22

WATER TO WWTP

V-105
LC

V-104

FT PT

LOAD SHARE 

PANEL

12

14

18

V-104
2ND STAGE TRAIN-3

BOOSTER COMPRESSOR
SUCTION SCRUBBER

K-103
2ND STAGE TRAIN-3

BOOSTER COMPRESSOR

AC-103
2ND STAGE TRAIN-3

BOOSTER COMPRESSOR COOLER

V-105
TRAIN-3 DISCHARGE 

SEPARATOR

CO2

FROM TIE- IN POINT

AGRU TRAIN-3

ΪBΫ AREA

PROCESS 
TRAIN-3

AREA

ΪBΫ
AREA

PI

12A

GAS TO PIPE HEADER

HEADING TO EGR FEED

COMPRESSION UNIT 

(ΪCΫ AREAΫ)

Stream No. 12A 12 13 14 15 16 17 18 19 20 21 22
Vapour Fraction 1.0000 1.0000 1.0000 0.0000 1.0000 0.9664 1.0000 0.0000 1.0000 0.9861 1.0000 0.0000

Temperature (
o
C) 44.64 44.64 44.45 44.45 149.38 43.06 43.06 43.06 147.67 41.62 41.62 41.62

Pressure (psig) 10.0 7.2 7.2 7.2 48.8 46.5 46.5 46.5 162.7 160.2 160.2 160.2
Molar Flow (MMSCFD) 119.7 119.7 119.7 0.0 119.7 119.7 115.6 4.0 115.6 115.6 114.0 1.6
Mass Flow (kg/ h) 253792 253792 253791 1 253791 253791 250173 3618 250173 250173 248724 1449

Act. Vol. Flow (m
3
/ h) 91700 91700 103410 0 47409 35185 35181 4 16123 11611 11609 1

Composit ion (%mol)

CO2 94.29 94.29 94.29 1.71 94.29 94.29 97.57 0.13 97.57 97.57 98.94 0.39

H2O 5.44 5.44 5.44 0.10 5.44 5.44 2.15 99.87 2.15 2.15 0.78 99.61

CH4 0.16 0.16 0.16 0.00 0.16 0.16 0.17 0.00 0.17 0.17 0.17 0.00

C2H6+ 0.10 0.10 0.10 98.19 0.10 0.10 0.11 0.00 0.11 0.11 0.11 0.00

H2S 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.00
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DRAWING NO. REV. SCALE

SHEET          1 OF 1

TITLE :

PROJECT :

PROCESS FLOW DIAGRAM
EGR FEED COMPRESSION UNIT 

EGR STUDY AT 
TANGGUH FIELD

REV. DATE DESCRIPTION PREPΧD CHKD APPΧD

NOTES

PFD-03
1 N.T.S.

0 201120 – IS

SIZE

A4

PFD-01

FROM TRAIN-1/2 DISCHARGE 
SEPARATOR V-102

25 27 28

V-106-1/2
1ST STAGE EGR FEED 
COMPRESSOR SUCTION 

SCRUBBER

K-104-1/2
1ST STAGE EGR FEED 

COMPRESSOR

AC-104-1/2
1ST STAGE EGR FEED 
COMPRESSOR COOLER

V-106-1/2

K-104-1/2

AC-104-1/2

PC

LC

DPI

FC ASC

SCSC

NOTE 1

1. EACH COMPRESSOR UNIT WILL INCLUDE GAS 

  TURBINE DRIVER, HRSG (HEAT RECOVERY STEAM 

  GENERATOR), AND STACK 

2. AFTER THE GAS ARRIVED IN EGR AREA, THE 

  STREAM WILL BE SPLITTED INTO TWO IDENTICAL 

  EGR TRAINS (2X50%)

3. STARTING FROM STREAM NO. 24, HEAT AND 

  MASS BALANCE SHOWN IS FOR EACH EGR TRAIN 

  (50%)

29 31 32

K-105-1/2

AC-105-1/2

PC

LC

DPI

FC ASC

SC

NOTE 1

PFD-0433

–

34

WATER TO WWTP

V-108-1/2
LC

GAS TO GAS

DEHYDRATION UNIT

V-107-1/2

PFD-02

FROM TRAIN-3 DISCHARGE 
SEPARATOR V-105

HEADER PIPE

N
O

TE
 2

,3

FT PT

LOAD SHARE 

PANEL

23

24

26

30

ΪCΫ AREA

V-107-1/2
2ND STAGE EGR FEED 
COMPRESSOR SUCTION

SCRUBBER

K-105-1/2
2ND STAGE EGR FEED 

COMPRESSOR

AC-105-1/2
2ND STAGE EGR FEED 
COMPRESSOR COOLER

V-108-1/2
PRE-DEHYDRATION 

SEPARATOR

FC

1 200221 – IS

Stream No. 23 24 25 26 27 28 29 30 31 32 33 34
Vapour Fraction 1.0000 1.0000 1.0000 0.0000 1.0000 0.9966 1.0000 0.0000 1.0000 0.9974 1.0000 0.0000

Temperature (
o
C) 41.03 40.93 40.93 40.93 116.96 43.16 43.16 43.16 120.69 36.88 36.88 36.88

Pressure (psig) 128.1 126.6 126.6 126.6 296.2 293.2 293.2 293.2 662.7 651.2 651.2 651.2
Molar Flow (MMSCFD) 290.4 145.2 145.2 0.0 145.2 145.2 144.7 0.5 144.7 144.7 144.3 0.4
Mass Flow (kg/ h) 633566 316783 316783 0 316783 316783 316342 441 316342 316342 315995 347

Act. Vol. Flow (m
3
/ h) 36558 18464 18468 0 10407 8013 8013 0 4543 2996 2995 0

Composit ion (%mol)

CO2 98.80 98.80 98.80 11.61 98.80 98.80 99.13 0.66 99.13 99.13 99.38 1.47

H2O 0.88 0.88 0.88 0.10 0.88 0.88 0.55 99.34 0.55 0.55 0.29 98.53

CH4 0.14 0.14 0.14 0.01 0.14 0.14 0.14 0.00 0.14 0.14 0.14 0.00

C2H6+ 0.16 0.16 0.16 88.27 0.16 0.16 0.16 0.00 0.16 0.16 0.16 0.00

H2S 0.03 0.03 0.03 0.01 0.03 0.03 0.03 0.00 0.03 0.03 0.03 0.00
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DRAWING NO. REV. SCALE

SHEET          1 OF 1

TITLE :

PROJECT :

PROCESS FLOW DIAGRAM
EGR FEED DEHYDRATION UNIT

EGR STUDY AT 
TANGGUH FIELD

REV. DATE DESCRIPTION PREPΧD CHKD APPΧD

NOTES

PFD-04
1 N.T.S.

0 201120 – IS

SIZE

A4

AC-107-1/2
EGR FEED REGENERATION

GAS COOLER

V-110-1/2
EGR FEED REGENERATION

GAS K.O. DRUM

1. HEAT AND MASS BALANCE SHOWN IS FOR EACH 

  EGR TRAIN (50% CAPACITY).

E-100-1/2
EGR FEED REGENERATION

GAS HEATER

A-100-1A/1B/ 2A/ 2B
EGR FEED DEHYDRATION DRUM

PFD-03

FROM PRE-DEHYDRATOR 
SEPARATOR V-108-1/2

PFD-05

TO INJECTION 
COMPRESSION UNIT

–

WATER TO WWTP

AC-107-1/2

V-110-1/2

A-100-1A/1B/ 2A/ 2B

E-100-1/2

35

36

37 38

39

49

50

51

52

53

LC

PC

TC

33

Stream No. 35 36 37 38 39 49 50 51 52 53
Vapour Fraction 1.0000 1.0000 0.9998 0.9999 1.0000 1.0000 1.0000 0.9770 1.0000 0.0000

Temperature (
o
C) 36.88 36.88 35.59 36.61 36.61 260.00 259.66 40.16 40.16 40.16

Pressure (psig) 651.2 651.2 632.0 632.0 624.0 646.1 639.0 632.0 632.0 632.0
Molar Flow (MMSCFD) 116.1 28.2 116.1 150.1 143.6 28.2 34.7 34.7 33.9 0.8
Mass Flow (kg/ h) 254220 61775 254220 327782 314484 61775 75094 75094 73562 1533

Act. Vol. Flow (m
3
/ h) 2410 586 2485 3223 3165 1335 1653 739 737 2

Composit ion (%mol)

CO2 99.38 99.38 99.38 97.43 99.81 99.38 89.14 89.14 90.74 20.96

H2O 0.29 0.29 0.29 0.30 0.00 0.29 1.54 1.54 0.34 52.61

CH4 0.14 0.14 0.14 0.13 0.14 0.14 0.11 0.11 0.12 0.01

C2H6+ 0.16 0.16 0.16 0.51 0.04 0.16 2.18 2.18 1.72 21.93

H2S 0.03 0.03 0.03 1.62 0.01 0.03 7.02 7.02 7.08 4.50
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DRAWING NO. REV. SCALE

SHEET          1 OF 1

TITLE :

PROJECT :

PROCESS FLOW DIAGRAM
INJECTION COMPRESSION & 

PUMPS UNIT (2000 PSIG CASE)

EGR STUDY AT 
TANGGUH FIELD

REV. DATE DESCRIPTION PREPΧD CHKD APPΧD

NOTES

PFD-05A
1 N.T.S.

0 201120 – IS

SIZE

A4

PFD-04

FROM EGR FEED 
DEHYDRATION DRUM
A-100-1/2

40 42 43

V-109-1/2
1ST STAGE INJECTION
COMPRESSOR SUCTION 

SCRUBBER

K-106-1/2
INJECTION 

COMPRESSOR

AC-106-1/2
INJECTION 

COMPRESSOR COOLER

V-109-1/2

K-106-1/2

AC-106-1/2

PC

LC

DPI

FC ASC

SCSC

NOTE 1

1. EACH COMPRESSOR UNIT WILL INCLUDE GAS 

  TURBINE DRIVER, HRSG (HEAT RECOVERY STEAM 

  GENERATOR), AND STACK.

2. DISCHARGED STREAM FROM INJECTION 

   COMPRESSOR EGR TRAIN 1 AND 2 WILL BE MIXED 

   INTO STREAM NO. 47

3. THERE IS NO STREAM NO. 46 FOR 2000 PSIG 

   CASE

45 47

–

WATER TO WWTP

P-100-1/2

FT PT

LOAD PANEL

41

 
48

A1 POLYGON 
AREAEGR AREA

INJECTION 
WELLHEAD

NOTE 2

P-101-1/2

FC

FC

P-100-1/2
1ST STAGE 

INJECTION PUMP

P-101-1/2
2ND STAGE 

INJECTION PUMP

1 200221 – IS

Stream No. 40 41 42 43 44 45 47 48
Vapour Fraction 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000

Temperature (
o
C) 36.61 36.61 106.32 40.29 57.45 76.33 76.33 31.90

Pressure (psig) 624.0 624.0 1301.4 1278.5 1773.5 2458.0 2457.5 2000.0
Molar Flow (MMSCFD) 143.6 0.0 143.6 143.6 143.6 143.6 287.1 287.1
Mass Flow (kg/ h) 314484 0 314484 314484 314484 314484 628965 628965

Act. Vol. Flow (m
3
/ h) 3165 0 1947 752.2 687.9 629.1 1258 793.2

Composit ion (%mol)

CO2 99.81 81.46 99.81 99.81 99.81 99.81 99.81 99.81

H2O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CH4 0.14 0.04 0.14 0.14 0.14 0.14 0.14 0.14

C2H6+ 0.04 18.48 0.04 0.04 0.04 0.04 0.04 0.04

H2S 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
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DRAWING NO. REV. SCALE

SHEET          1 OF 1

TITLE :

PROJECT :

PROCESS FLOW DIAGRAM
INJECTION COMPRESSION & 

PUMPS UNIT (2400 PSIG CASE)

EGR STUDY AT 
TANGGUH FIELD

REV. DATE DESCRIPTION PREPΧD CHKD APPΧD

NOTES

PFD-05B
0 N.T.S.

0 200221 – IS

SIZE

A4

PFD-04

FROM EGR FEED 
DEHYDRATION DRUM
A-100-1/2

40 42 43

V-109-1/2
1ST STAGE INJECTION
COMPRESSOR SUCTION 

SCRUBBER

K-106-1/2
INJECTION 

COMPRESSOR

AC-106-1/2
INJECTION 

COMPRESSOR COOLER

V-109-1/2

K-106-1/2

AC-106-1/2

PC

LC

DPI

FC ASC

SCSC

NOTE 1

1. EACH COMPRESSOR UNIT WILL INCLUDE GAS 

  TURBINE DRIVER, HRSG (HEAT RECOVERY STEAM 

  GENERATOR), AND STACK.

2. DISCHARGED STREAM FROM INJECTION 

COMPRESSOR EGR TRAIN 1 AND 2 WILL BE MIXED 

INTO STREAM NO. 47

47

–

WATER TO WWTP

P-100-1/2

FT PT

LOAD PANEL

41

 

48

A1 POLYGON 
AREAEGR AREA

INJECTION 
WELLHEAD

NOTE 2

P-101-1/2

FC

FC

P-100-1/2
1ST STAGE 

INJECTION PUMP

P-101-1/2
2ND STAGE 

INJECTION PUMP

46

P-102-1/2

FC

45

P-102-1/2
3RD STAGE 

INJECTION PUMP

Stream No. 40 41 42 43 44 45 46 47 48
Vapour Fraction 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000

Temperature (
o
C) 36.63 36.63 106.35 40.29 54.12 69.03 85.16 85.17 31.94

Pressure (psig) 624.0 624.0 1301.3 1278.5 1668.8 2177.0 2838.5 2837.9 2400.0
Molar Flow (MMSCFD) 143.6 0.0 143.6 143.6 143.6 143.6 143.6 287.1 287.1
Mass Flow (kg/ h) 314487 0 314487 314487 314487 314487 314487 628969 628969

Act. Vol. Flow (m
3
/ h) 879.3 0 540.9 208.9 194.2 180.5 167.7 335.6 208.8

Composit ion (%mol)

CO2 99.81 81.47 99.81 99.81 99.81 99.81 99.81 99.81 99.81

H2O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CH4 0.14 0.04 0.14 0.14 0.14 0.14 0.14 0.14 0.14

C2H6+ 0.04 18.48 0.04 0.04 0.04 0.04 0.04 0.04 0.04

H2S 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
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DRAWING NO. REV. SCALE

SHEET          1 OF 1

TITLE :

PROJECT :

PROCESS FLOW DIAGRAM
INJECTION COMPRESSION & 

PUMPS UNIT (2750 PSIG CASE)

EGR STUDY AT 
TANGGUH FIELD

REV. DATE DESCRIPTION PREPΧD CHKD APPΧD

NOTES

PFD-05C
0 N.T.S.

0 200221 – IS

SIZE

A4

PFD-04

FROM EGR FEED 
DEHYDRATION DRUM
A-100-1/2

40 42 43

V-109-1/2
1ST STAGE INJECTION
COMPRESSOR SUCTION 

SCRUBBER

K-106-1/2
INJECTION 

COMPRESSOR

AC-106-1/2
INJECTION 

COMPRESSOR COOLER

V-109-1/2

K-106-1/2

AC-106-1/2

PC

LC

DPI

FC ASC

SCSC

NOTE 1

1. EACH COMPRESSOR UNIT WILL INCLUDE GAS 

  TURBINE DRIVER, HRSG (HEAT RECOVERY STEAM 

  GENERATOR), AND STACK.

2. DISCHARGED STREAM FROM INJECTION 

COMPRESSOR EGR TRAIN 1 AND 2 WILL BE MIXED 

INTO STREAM NO. 47

47

–

WATER TO WWTP

P-100-1/2

FT PT

LOAD PANEL

41

 

48

A1 POLYGON 
AREAEGR AREA

INJECTION 
WELLHEAD

NOTE 2

P-101-1/2

FC

FC

P-100-1/2
1ST STAGE 

INJECTION PUMP

P-101-1/2
2ND STAGE 

INJECTION PUMP

46

P-102-1/2

FC

45

P-102-1/2
3RD STAGE 

INJECTION PUMP

Stream No. 40 41 42 43 44 45 46 47 48
Vapour Fraction 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000

Temperature (
o
C) 37.06 37.06 106.86 40.33 57.23 75.80 92.42 92.42 31.95

Pressure (psig) 624.6 624.6 1302.6 1279.7 1767.7 2439.7 3176.0 3175.0 2750.0
Molar Flow (MMSCFD) 143.6 0.0 143.6 143.6 143.6 143.6 143.6 287.1 287.1
Mass Flow (kg/ h) 3E+05 0 3E+05 3E+05 3E+05 3E+05 3E+05 6E+05 6E+05

Act. Vol. Flow (m
3
/ h) 881.1 0 541.9 208.6 191.1 174.9 162.6 325.4 201.4

Composit ion (%mol)

CO2 99.81 81.58 99.81 99.81 99.81 99.81 99.81 99.81 99.81

H2O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CH4 0.14 0.04 0.14 0.14 0.14 0.14 0.14 0.14 0.14

C2H6+ 0.04 18.36 0.04 0.04 0.04 0.04 0.04 0.04 0.04

H2S 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
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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 CO2 Booster Compression Unit 

PLOTPLAN-03 EGR/CCUS Feed Compression Unit 

PLOTPLAN-04 EGR/CCUS Feed Dehydration Unit 

PLOTPLAN-05 Injection Compression & Pumps Unit 
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DRAWING NO. REV. SCALE

SHEET          1 OF 1

TITLE :

PROJECT :

PLOT PLAN
TRAIN-1/ 2 CO2 TIE- IN BOOSTER 

COMPRESSION (SITE 2) 

EGR STUDY AT 
TANGGUH FIELD

REV. DATE DESCRIPTION PREPΧD CHKD APPΧD

NOTES

PLOTPLAN-01
0 N.T.S.

0 221120 – HKP

SIZE

A4

1. ALL UNIT ARE MEASURED IN METER.

2.EQUIP NO. DESCRIPTION

AC-100 1ST STAGE TRAIN-1/ 2 BOOSTER 

COMPRESSOR COOLER

AC-101 2ND STAGE TRAIN-1/ 2 BOOSTER 

COMPRESSOR COOLER

K-100 1ST STAGE TRAIN-1/ 2 BOOSTER 

COMPRESSOR

K-101 2ND STAGE TRAIN-1/ 2 BOOSTER 

COMPRESSOR

V-100 1ST STAGE TRAIN-1/ 2 BOOSTER 

COMPRESSOR SUCTION SCRUBBER

V-101 2ND STAGE TRAIN-1/ 2 BOOSTER 

COMPRESSOR SUCTION SCRUBBER

V-102 TRAIN-1/ 2 DISCHARGE SEPARATOR

PLOT PLAN 

TRAIN-1/2 CO2 BOOSTER 
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DRAWING NO. REV. SCALE

SHEET          1 OF 1

TITLE :

PROJECT :

PLOT PLAN
TRAIN-3 CO2 TIE- IN BOOSTER 

COMPRESSION

EGR STUDY AT 
TANGGUH FIELD

REV. DATE DESCRIPTION PREPΧD CHKD APPΧD

NOTES

PLOTPLAN-02
0 N.T.S.

0 221120 – HKP

SIZE

A4

1. ALL UNIT ARE MEASURED IN METER.

2.EQUIP NO. DESCRIPTION

AC-102 1ST STAGE TRAIN-3 BOOSTER 

COMPRESSOR COOLER

AC-103 2ND STAGE TRAIN-3 BOOSTER 

COMPRESSOR COOLER

K-102 1ST STAGE TRAIN-3 BOOSTER 

COMPRESSOR

K-103 2ND STAGE TRAIN-3 BOOSTER 

COMPRESSOR

V-103 1ST STAGE TRAIN-3 BOOSTER 

COMPRESSOR SUCTION SCRUBBER

V-104 2ND STAGE TRAIN-3 BOOSTER 

COMPRESSOR SUCTION SCRUBBER

V-105 TRAIN-3 DISCHARGE SEPARATOR

PLOT PLAN 

TRAIN-3 CO2 BOOSTER 
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DRAWING NO. REV. SCALE

SHEET          1 OF 1

TITLE :

PROJECT :

PLOT PLAN
EGR FEED COMPRESSION

EGR STUDY AT 
TANGGUH FIELD

REV. DATE DESCRIPTION PREPΧD CHKD APPΧD

NOTES

PLOTPLAN-03
0 N.T.S.

0 221120 – HKP

SIZE

A4

1. ALL UNIT ARE MEASURED IN METER.

2.EQUIP NO. DESCRIPTION

AC-104-1 1ST STAGE EGR FEED COMPRESSOR 

COOLER

AC-104-2 1ST STAGE EGR FEED COMPRESSOR 

COOLER

AC-105-1 2ND STAGE EGR FEED COMPRESSOR 

COOLER

AC-105-2 2ND STAGE EGR FEED COMPRESSOR 

COOLER

K-104-1 1ST STAGE EGR FEED COMPRESSOR

K-104-2 1ST STAGE EGR FEED COMPRESSOR

K-105-1 2ND STAGE EGR FEED COMPRESSOR

K-105-2 2ND STAGE EGR FEED COMPRESSOR

V-106-1 1ST STAGE EGR FEED COMPRESSOR 

SUCTION SCRUBBER

V-106-2 1ST STAGE EGR FEED COMPRESSOR 

SUCTION SCRUBBER

V-107-1 2ND STAGE EGR FEED COMPRESSOR 

SUCTION SCRUBBER

V-107-2 2ND STAGE EGR FEED COMPRESSOR 

SUCTION SCRUBBER

V-108-1 PRE-DEHYDRATION SEPARATOR

V-108-2 PRE-DEHYDRATION SEPARATOR

PLOT PLAN 

EGR FEED COMPRESSION 
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DRAWING NO. REV. SCALE

SHEET          1 OF 1

TITLE :

PROJECT :

PLOT PLAN
EGR FEED GAS DEHYDRATION UNIT

EGR STUDY AT 
TANGGUH FIELD

REV. DATE DESCRIPTION PREPΧD CHKD APPΧD

NOTES

PLOTPLAN-04
0 N.T.S.

0 221120 – HKP

SIZE

A4

1. ALL UNIT ARE MEASURED IN METER.

2. EQUIP NO. DESCRIPTION

A-100-1 EGR FEED DEHYDRATION DRUM

A-100-2 EGR FEED DEHYDRATION DRUM

A-100-3 EGR FEED DEHYDRATION DRUM

A-100-4 EGR FEED DEHYDRATION DRUM

E-100-1 EGR FEED REGENERATION GAS 

EXCHANGER

E-100-2 EGR FEED REGENERATION GAS 

EXCHANGER

E-101-1 EGR FEED REGENERATION GAS 

HEATER

E-101-2 EGR FEED REGENERATION GAS 

HEATER

AC-108-1 EGR FEED REGENERATION GAS 

COOLER

AC-108-2 EGR FEED REGENERATION GAS 

COOLER

V-111-1 EGR FEED REGENERATION GAS K.O. 

DRUM

V-111-2 EGR FEED REGENERATION GAS K.O. 

DRUM

PLOT PLAN 

EGR FEED DEHYDRATION 
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DRAWING NO. REV. SCALE

SHEET          1 OF 1

TITLE :

PROJECT :

PLOT PLAN
INJECTION COMPRESSION & 

WELLHEAD

EGR STUDY AT 
TANGGUH FIELD

REV. DATE DESCRIPTION PREPΧD CHKD APPΧD

NOTES

PLOTPLAN-05
0 N.T.S.

0 221120 – HKP

SIZE

A4

1. ALL UNIT ARE MEASURED IN METER.

2.EQUIP NO. DESCRIPTION

AC-106-1 1ST STAGE INJECTION COMPRESSOR 

COOLER

AC-106-2 1ST STAGE INJECTION COMPRESSOR 

COOLER

AC-107-1 2ND STAGE INJECTION COMPRESSOR 

COOLER

AC-107-2 2ND STAGE INJECTION COMPRESSOR 

COOLER

K-106-1 1ST STAGE INJECTION COMPRESSOR

K-106-2 1ST STAGE INJECTION COMPRESSOR

K-107-1 2ND STAGE INJECTION COMPRESSOR

K-107-2 2ND STAGE INJECTION COMPRESSOR

V-109-1 1ST STAGE INJECTION COMPRESSOR 

SUCTION SCRUBBER

V-109-2 1ST STAGE INJECTION COMPRESSOR 

SUCTION SCRUBBER

V-110-1 2ND STAGE INJECTION COMPRESSOR 

SUCTION SCRUBBER

V-110-2 2ND STAGE INJECTION COMPRESSOR 

SUCTION SCRUBBER

PLOT PLAN 

INJECTION 
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Appendix C.V 

Selection of Solid Dessicant Type 

 

1. 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. 

 

2. 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. 

 

3. 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. 

 

4. 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 
Formula 

2/3K2O.1/3Na2O. 

Al2O3.2SiO2.9/2H2O 

Na2O.Al2O3.2SiO2. 

9/2H2O 

3/4Ca2O.1/4Na2O. 

Al2O3.2SiO2.9/2H2O 
Na2O.Al2O3. 

(2.8±0.2)SiO2.(6-7)H2O 

Silica/Alumina 
Ratio 2 2 2 2.6-3 

Static H2O 
Adsorption 19-21% 20-22% 22% 24-26% 

Dynamic H2O 
Adsorption 20% N/A N/A N/A 

CO2 Adsorption 2% N/A N/A 15.5-18.5% 

Application 

-Dehydration of 
unsaturated 
hydrocarbons (e.g., 
ethylene, propylene, 
butadiene) 

- Drying and 
removing of CO2 
from natural gas, 
LPG, air, inert and 
atmospheric gases, 

- Used as a drying for 
Natural gas, 
desulfurization, and 
removal of CO2 
- Adsorption of trace 

- Used for Drying and 
purification of 
industrial gases or 
catalyst carrier 
- 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 O2-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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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 
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Table D-2 Simulation Results for Cases Until 2045 

 

 

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. 

 

 
Figure D-1. CO2 Injection Scenarios 
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Figure D-2 Annual CO2 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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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. 

 
Figure D-4 PSC Cost Recovery Calculation Workflow 
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Some basic assumptions are also required for the calculation model, are listed below. 
• Oil Price   : 60 US$/bbl 
• Gas Price   : [GP = 0.112* (Oil 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 CO2 + Produced CO2 will be included into the Carbon Credit System, deduction 

will be applied on recycled CO2 
• It is assumed that monitoring Cost will be 5 Mil US$ of Capital Expenditure. [Maas 

(2020): 0.7-0.8 US$/ tCO
2
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$. 

 
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. 
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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 

Year 
Gas 

Production 
(TBTU) 

Condensate 
Production 
(MMSTB) 

Revenue (Mil 
US$) 

Cost Recovery 
(Mil US$) 

GoI Take 

(Mil US$) 

Contractor PTCF 
(Mil US$) 

2020      
-3,85 

2021      
-23,55 

2022      
-22,30 

2023      
-303,67 

2024      
-383,76 

2025   
 159,14  -216,06 

2026 0,38 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 0,73 608,31 -98,22 65,80 

2029 0,05 0,01 0,96 33,14 -376,56 344,38 

2030 28,77 0,05 194,22 33,14 99,87 61,21 

2031 40,11 0,06 270,27 33,14 147,02 90,11 

2032 46,49 0,06 312,92 33,14 173,47 106,32 

2033 42,72 0,05 287,49 33,14 157,70 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 (GoI Take) in which the 
Contractor’s NPV is (254.3) Mil US$ and GoI 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. 

 

 

Figure D-7 Contractor PTCF for Case 2035 Without Carbon Credit 
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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$/ tCO2e. The 
mechanism would be that carbon credit shall reduce operating expenditure and other 
related expenses such as depreciation, if any. Results of the calculation can be seen below, 
where on the basis of baseline capex (948 Mil US$) and compared to the capex without 
contingency (758 Mil US$). It can be seen that the addition of carbon credit significantly 
improves the overall project economics and shorten the Pay Out Time for almost 4 years, 
therefore reducing project uncertainty. 
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Figure D-9 Calculation for EGR/CCUS Until 2035 with Baseline Carbon Credit of 25 US$/ tCO2e 
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Table D-4 Description of Contractor's Revenue and Cashflow for Case 2035 with Carbon Credit of 25 US$/tCO2e 

Year 
Gas 
Production 
(TBTU) 

Condensate 
Production 
(MMSTB) 

Revenue 
(Mil US$) 

Cost Recovery 
(Mil US$) 

Carbon 
Credit (Mil 
US$) 

Contractor 
PTCF (Mil 
US$) 

2020           -3.85 

2021           -23.55 

2022           -22.30 

2023           -303.66 

2024           -383.75 

2025       
  

-216.05 

2026             0,38              0,00  74.13 134,25 96.52 103.15 

2027             0,04              0,00  86.92 134,25 111.33 108.01 

2028             0,08              0,00  88.21 134,25 112.38 108.51 

2029             0,05              0,01  88.14 583,40 112.08 386.95 

2030           28,77              0,05  272.12 8,25 102.79 100.27 

2031           40,11              0,06  327.50 8,25 82.11 121.31 

2032           46,49              0,06  353.18 8,25 65.15 131.07 

2033           42,72              0,05  314.64 8,25 52.05 116.43 

2034           37,19              0,05  266.76 8,25 41.38 98.24 

2035           28,83              0,04  201.43 8,25 32.31 73.41 

 

 

 

 

 



CCUS/EGR Surface Facility Study at Tangguh Field  

 

Page 185 
 

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%. 

 

 

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 

Year 
Gas 
Production 
(TBTU) 

Condensate 
Production 
(MMSTB) 

Revenue 
(Mil US$) 

Cost 
Recovery 
(Mil US$) 

Total 
Contractor 
Take (Mil 
US$) 

Total GoI 
Take (Mil 
US$) 

Contractor 
PTCF (Mil 
US$) 

2020             -3,85 

2021             -23,55 

2022             -22,30 

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 0,73 155,05 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 25,21 

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 
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The case for 2045 is expanded by adding the component of carbon credit using the value 
of 25 US$/tCO2e, where the calculated CO2 will be based on the values from Table D-1. 
Assuming all CO2 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 GoI 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. 

 

 
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. 

 

 

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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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: 

• EU ETS: 25 US$/tCO2e (50-60 US$/tCO2e in 2022) 
• Hitachi: 46.7 US$/tCO2e 
• Iceland Carbon Tax: 31.3 US$/tCO2e 
• Beijing Pilot ETS: 10.4 US$/tCO2e 

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 GoI take. It is worth noting that at the carbon credit value 
of 20-30 US$/tCO2e 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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Figure D-14 Sensitivity Analysis on Carbon Price 

Sensitivity analysis is also performed on the basis of the percentage of CO2 included into 
the carbon credit mechanism. Results of the calculation is shown below, where at the rate 
of 40 US$/tCO2e, values below 75% of CO2 included into carbon credit yields negative 
NPV. However, it is also important to note that even though the NPV is negative, cost 
recovery that is 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. 

 

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$/tCO2e. 

 

 

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 GoI take 
has doubled for case 1-B. Therefore, cases of carbon credit addition with the value of 25 
US$/tCO2e is presented, and the results are shown below. 
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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 GoI take. Case 1-B also performs better than case 1-A in terms of 
revenue generation, however one should emphasize the possibility of CO2 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 

• Best Case for economic calculation is case 1-A (CO2 injected at SW gas leg), based 
on reservoir simulation study, less reservoir uncertainty, and the amount of 
stored CO2. 

• 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 
 

 

AACE  Association for the Advancement of Cost Engineering 

AGRU  Acid Gas Removal Unit 

APEA  Aspen Process Economic Analyzer 

ASME  American Society of Mechanical Engineers 

BFD  Block Flow Diagram 

BSCF  Billion Standard Cubic Feet 

CAPEX  Capital Expenditure 

CCUS  Carbon Capture Utilization and Storage 

CEPCI  Chemical Engineering Plant Cost Index 

COM  Cost of Manufacturing 

CR  Compression Ratio 

CS  Carbon Steel 

DER  Debt-to-Equity Ratio 

DMO  Domestic Market Obligation 

DP  Pressure Drop 

EDR  Exchanger Design and Rating 

EGR  Enhanced Gas Recovery 

EOR  Enhanced Oil Recovery 

FCI  Fixed Capital Investment 

FTP  First Tranche Petroleum 

HDD  Horizontal Directional Drilling 

HMB  Heat and Mass Balance 

IRR  Internal Rate of Return 

JCM  Joint Crediting Mechanism 

K.O.  Knock Out 

LNG  Liquified Natural Gas 
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LPO  Loss Production Opportunity 

MARR  Minimum Acceptable Rate of Return 

MMBTUD  Million Metric British Thermal Unit per Day 

MMTCO2  Million Metric Ton of CO2 

MTPA  Metric Ton Per Annum 

NFCI  Nelson-Farrar Cost Index 

NPV  Net Present Value 

OPEX  Operational Expenditure 

OSBL  Outside Battery Limits 

PFD  Process Flow Diagram 

POT  Pay Out Time 

PR  Pressure Ratio 

PTCF  Post Tax Cash Flow 

RRC  Railroad Commission 

SS  Stainless Steel 

TDC  Total Direct Cost 

TIC  Total Installed Cost 

TPBC  Total Project Base Cost 

TPC  Total Project Cost 

TSA  Temperature Swing Adsorption 

WWTP  Wastewater Treatment Plant 
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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 CO2 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)   



CCUS/EGR Surface Facility Study at Tangguh Field  

 

Page 198 
 

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 GoI 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) CO2e reduction potential of the emissions between 2026-2035 
(with an additional 8 Mton CO2e between 2035-2045) through subsurface storage 
methods. 

 
The additional activities regarding the proposed EGR and CO2 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 



CCUS/EGR Surface Facility Study at Tangguh Field  

 

Page 200 
 

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).  

 

 
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 CO2 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 CO2 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 CO2 
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, CO2 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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Process Train-3 Tangguh LNG Plant. The positions of this facility are shown in Figure 
E-3and marked as the yellow area. 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 CO2 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.  

 

 
Figure E-2 The EGR facilities and CO2 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 CO2, and the f CO2 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 CO2 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 CO2 leakage through faults during injection period. 

According to the reservoir study, the CCUS/EGR project will result in additional reservoir 
pressure support up to 150 psi. The range of CO2 injection volume is 35 Mton and 45 Mton 
in 2035 and 2045 respectively. The CO2 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 CO2 
reduction potential of CO2 between 2026-2035 (with an additional 8 Mton CO2e 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 CO2 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 



CCUS/EGR Surface Facility Study at Tangguh Field  

 

Page 204 
 

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

No Environmental 
Component 

Parameter of 
Impact 

Source of  
Impact 

Nature of 
Impact 

Type of 
Impact 

Duration  
of Impact 

Extend of 
Impact 

Magnitude 
of Impact 

Sensitivity 
of Impact 

Severity 
of Impact 

Likelihood  
of Impact 

Significance 
of Impact 

I Tie-in CO2 emissions from the AGRU in Train 1/2 and Train 3 
1.1 Air pollutions  Increase CO2 

concentration 
around the 
facilities 

CO2 leakage from 
seals, joints, other 
equipment 

Negative Direct Short 
term 

local Low Low Low Low Insignificant 

II CO2 booster compressor for Train 1/2 and Train 3 
2.1 Ambient Noise Increase 

Ambient Noise 
The operation of 
CO2 compressor 

Negative Direct Long 
term 

local Low Low Low Low Insignificant 

2.2 Air pollutions  Increase CO2 
concentration 
around the 
facilities 

CO2 leakage from 
seals and joints of 
the compressors 

Negative Direct Short 
term 

local Low Low Low Low Insignificant 

III CO2 transportation (pipelines) 
3.1 Air pollutions  Increase CO2 

concentration 
around the 
facilities 

CO2 leakage from 
joints and pipeline 
above the land  

Negative Direct Short 
term 

local Low Low Low Low Insignificant 

3.2 Water pollutions  Increase CO2 
concentration 
around the 
facilities 

CO2 leakage from 
underwater joints, 
pipeline and other 
equipment  

Negative Direct Short 
term 

local Low Low Low Low Insignificant 

3.3 Disturbance to 
the life of 
underwater 
biota  

Increase CO2 
concentration 
around the 
facilities 

CO2 leakage from 
underwater joints, 
pipeline, and other 
equipment 

Negative Direct Short 
term 

local Low Low Low Low Insignificant 

IV CO2 Dehydrations 
4.1 Air pollutions  Increase CO2 

concentration 
CO2 leakage from 
joints  

Negative Direct Short 
term 

local Low Low Low Low Insignificant 
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No Environmental 
Component 

Parameter of 
Impact 

Source of  
Impact 

Nature of 
Impact 

Type of 
Impact 

Duration  
of Impact 

Extend of 
Impact 

Magnitude 
of Impact 

Sensitivity 
of Impact 

Severity 
of Impact 

Likelihood  
of Impact 

Significance 
of Impact 

around the 
facilities 

4.2 Land 
contaminations 

Piles of spent 
desiccant 

Spent desiccants Negative Direct Short 
term 

local Low Low Low Low Insignificant 

V CO2 Injection (Surface Facility) 
5.1 Ambient Noise Increase 

Ambient Noise  
The operation of 
CO2 gas 
compressor 

Negative Direct Long 
term 

local Low Low Low Low Insignificant 

5.2 Air pollutions  Increase CO2 
concentration 
around the 
facilities 

CO2 leakage from 
joints, pipeline, 
other equipment   

Negative Direct Short 
term 

local Low Low Low Low Insignificant 

VI CO2 Injection (Sub-Surface Facility) 
6.1 Water pollutions  Increase CO2 

concentration 
around the 
facilities 

CO2 leakage from 
underwater joints, 
pipelines and other 
equipment  

Negative Direct Short 
term 

local Low Low Low Low Insignificant 

6.2 Water pollutions  Increase CO2 
concentration 
around the 
CO2 storage in 
the sub-surface 

CO2 leakage from 
the CO2 storage in 
the sub-surface 

Negative Direct Short 
Term 

local Low Low Low Low Insignificant 

VII Construction Phase 
7.1 Ambient Noise Increase 

Ambient Noise 
Transportation of 
equipment, 
construction of 
facilities, and 
installation of 
equipment 

Negative Direct Short 
term 

local Low Low Low Low Insignificant 

7.2 Air pollutions  Pollutant from 
mobility 

Transportation of 
equipment, 

Negative Direct Short 
term 

local Low Low Low Low Insignificant 
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No Environmental 
Component 

Parameter of 
Impact 

Source of  
Impact 

Nature of 
Impact 

Type of 
Impact 

Duration  
of Impact 

Extend of 
Impact 

Magnitude 
of Impact 

Sensitivity 
of Impact 

Severity 
of Impact 

Likelihood  
of Impact 

Significance 
of Impact 

activities for 
transporting 
goods and 
construction 

construction of 
facilities, and 
installation of 
equipment  

7.3 Economic and 
Social  

Job 
Opportunities 

Workforce 
mobilization/ 
demobilization 

Positive Direct Short 
term 

local Low Low Low Low Insignificant 

7.4 Economic and 
Social 

Changes in 
local business  

Workforce 
mobilization/ 
demobilization 

Positive Direct Short 
term 

local Low Low Low Low Insignificant 

7.5 Economic and 
Social 

Fisheries 
Activity 
Disturbances 

Transportation and 
installation of 
equipment 

Negative Direct Short 
term 

local Low Low Low Low Insignificant 

7.6 Economic and 
Social 

Decrease in 
Fisheries 
Income 

Transportation and 
installation of 
equipment 

Negative Direct Short 
term 

local Low Low Low Low Insignificant 

7.7 Economic and 
Social 

Sea 
Transportation 
Accessibility 
Disturbance 

Transportation and 
installation of 
equipment 

Negative Direct Short 
term 

local Low Low Low Low Insignificant 

VIII Operation Phase 
8.1 Economic and 

Social 
Fisheries 
Activity 
Disturbances 

CO2 injection in 
the operation of 
EGR/CCUS  

Negative Direct Short 
term 

local Low Low Low Low Insignificant 

8.2 Economic and 
Social 

Sea 
Transportation 
Accessibility 
Disturbance 

CO2 injection in the 
operation of 
EGR/CCUS 

Negative Direct Short 
term 

local Low Low Low Low Insignificant 
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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 CO2 gas Leakage from surface facilities 
and CO2 gas transportation;  

b. air that is 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   

a. 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 CO2 injection (Sub-Surface Facility) 

e. leakage of the CO2 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 
Issues 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 CO2 from AGRU, flowing and compressing CO2 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 Tangguh 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   

a. 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:  

It 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:  

• 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;  

• 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) II 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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