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	Southern ADISH Gas Condensate Refinery Project
	Date: 01/Mar/2025

	
	
REQUISITION FOR DESIGN OF SODIUM SULFIDE PRODUCTION UNIT
TECHNICAL CLARIFICATION
 Sureway Chemical Engineering Technology Limited
	Proposal No.: 
REV-02

	
	MR No.: SACR-DE-GEN-MA-MRQ-9001
	



Technical Clarification
	No.
	Adish Comment
	Sureway 1ST Reply
	Adish Reply
	Meeting (dated 17/Mar/2025)
Adish Attendance: Mr. Mataji , Shahani and Pourkarim.  
SUREWAY Attendance: Mr. George Han

	C1 
	
Refer to 3.2. of Technical Proposal rev 02: 
Sodium Sulfide.
	Sodium sulfate is input error
Sodium sulfite also is input error.
Corrected production name is Sodium sulfide.
	Noted. 
	-

	C2 
	Refer to 3.2. of Technical Proposal rev 02:  
Please clarify the number of H2O in Na2S formula as product.
And also clarify about production of Sodium sulfide in two cases:
Na2S + 3H2O
Na2S + 5 H2O
	Industrial products typically exist in the form of decahydrate (Na₂S·10H₂O), but in actual production, the amount of crystal water may vary between 0 and 6 due to process differences.
Industrial products typically exist in the form of decahydrate (Na₂S•10H₂O),  but in actual production, the amount of crystal water may vary between 0 and 6 due to process differences.
According to the 60% purity of sodium sulfide,  60% of sodium sulfide is a mixture of Na2S • 2H2O, Na2S • 3H2O, and Na2S • 5H2O
	
The amount of crystal water could be adjusted by process variables, please consider it in design and operation manual.  


	Min 60% purity is possible which is produced in evaporation section. 

	C3 
	Refer to 3.3. of Technical Proposal rev 02:
As per MR the sodium sulfite is 0.5 wt% (max) and
Sodium thiosulfate is 0.8 wt% (max)
Sodium carbonate is 0.5 wt% (max).
	Can meet the requirement of :
Sodium sulfite ≤ 05% WT,
Sodium thiosulfate ≤ 0.8 wt%
Sodium carbonate ≤  0.5 wt%
	Noted. 
	-

	C4 
	Sodium Hydrosulfide Specifications as product to be included.
	Will provide in update proposal
	Noted. Will check the revised proposal.
	Check the revised technical proposal.
The production of Na2S and NaHS is flexible to switch based on market demand, also between liquid and solid. 
The facilities for production of Na2S and NaHS is identical, with only the operation conditions requiring adjustment. 

	C5 
	There is a spent caustic stream from LPG treatment unit, please check during detailed design to receive this stream for production of Na2S.
For information, in LPG treatment Unit (LPT), there is pretreatment of LPG with caustic to remove H2S content of LPG and a spent caustic will be produced accordingly.
	All liquid used for Sodium sulfide production, without waste liquid discharge, we will update the PFD and general consider the process during PDP design.
	
  
	During the meeting, Adish explain about the existing facilities in LPG Treatment Unit and spent caustic solution production.

A pretreatment facility removes H2S from LPG stream using caustic solution (NaOH). As H2S is absorbed by the caustic solution, it reacts to form spent caustic solution (sodium hydrosulfide (NaHS) or sodium sulfide (Na2S)), depending on the NaOh concentration.

SUREWAY is requested to review the spent caustic stream for receipt at B.L. of SSP Unit for process and production purpose. 

It is agreed that Adish will provide information about LPG stream specifications before and after caustic treatment for SUREWAY review and evaluation.

 Additionally, the available caustic at B.L. of SSP unit is 50 wt% Caustic solution. (For more information about the caustic system refer to SACR-DE-CDS-PR-DBA-0501.) 
SUREWAY will review and provide feedback accordingly. 

	C6 
	Refer to 4.1. of Technical Proposal rev 02:

Please check and evaluate the possibility of hydrocarbon condensation (heavy content of feed gas) in absorber tower during design stage.
	OK.
Detail specification shall be provided during PDP design.
Material balance and energy balance shall be provided during PDP design.
	Noted.
	-

	C7 
	Refer to 4.1.2. of Technical Proposal rev 02:

Please clarify how the concentration of NaHS and Na2S will be adjusted.
	Please confirm the production capacity of NaHS and Na2S.
	
	Refer to the revised technical proposal.

	C8 
	Please clarify about the recovery of evaporated water and its rate.
	≥95%
	The specification and usage of the recovered water?
	SUREWAY explain that the impurity in the products originate from water or Caustic soda solution. 
The recovered water will be used in the production process.

	C9 
	Refer to 5.2. of Technical Proposal rev 02:

The available utility conditions are specified in "BASIC ENGINEERING DESIGN DATA (SACR-DE-GEN-PR-SPC-0004-06)", section 9. UTILITIES CHARACTERISTICS" Please consider the utility characteristics during developing Basic Design.
	OK, We will follow this instruction to update the technical proposal
	Noted.
	-

	C10 
	Refer to 5.2. of Technical Proposal rev 02:

please clarify about "Tap Water" and check the available water specification in the plant based on "BASIC ENGINEERING DESIGN DATA (SACR-DE-GEN-PR-SPC-0004-06)".
Note: The Air Cooled shall be maximized as much as possible technically and economically.

	Ok, We will follow this instruction to update the technical proposal
	
	Tap water is fresh water that serves as makeup water in SSP Unit.

	C11 
	Refer to 2.1. (Design data) of Technical Proposal rev 02:

Please check and include the following documents in scope of "Basic Design":

Design Basis and Design Criteria
Process Description
PFD and HMB
Material Selection Diagram
PID
Utility Summary
Chemical List
Waste and Effluents List
Equipment List

Equipment Data Sheet
Equipment Drawing

Cause & Effect
Safety Diagram
Control Philosophy
Process Instrument Data Sheet
Safety and Control Valve Process Data sheet
Analytical procedures 

Safety Procedure
HAZID / HAZOP / SIL Study

plant general and Equipment Layout
3D model (30%) PDMS file

Electrical Load List
Electrical Single Line
I/O List

Operation Manual

Note1: The native file shall be submitted
Note 2: The calculation to be developed and submitted.
Note 3: The applicable standards, criteria and specification for basic design shall be specified.
Note 4: Consider P&ID Review meeting and 3D model review meeting.

Note 5: Please find the project procedure documents as attached files for consideration during design.
	Ok, We will follow this instruction to update the technical proposal
	Noted.
	Check revised Technical Proposal.

	C12 
	The feed and product conditions are specified as per “REQUISITION FOR DESIGN OF SODIUM SULFIDE PRODUCTION UNIT” (SACR-DE-GEN-MA-MRQ-9001) as attached file, please check an confirm.
	Noted, will double check it and proposal
	Noted.
	Check revised Technical Proposal.

	C13 
	As per “REQUISITION FOR DESIGN OF SODIUM SULFIDE PRODUCTION UNIT” (SACR-DE-GEN-MA-MRQ-9001) , Na2S and NaHS as defined as products (solution and flak). 
A flexibility in the production of two key products, NaHS and Na2S (Flake or solution), into design is required. This flexibility will be crucial for adapting to market demands and optimizing operational efficiency.
	Noted, Please confirm the production capacity of NaHS and Na2S.
	Refer to Item C7.
	Check revised Technical Proposal.

	C14 
	Please confirm the Na2S and NaHS specification as per “REQUISITION FOR DESIGN OF SODIUM SULFIDE PRODUCTION UNIT” (SACR-DE-GEN-MA-MRQ-9001) , section 7.
	Noted, Please confirm the production capacity of NaHS and Na2S.
	
	Check revised Technical Proposal.

	C15 
	Please confirm the maximum H2S content of treated gas will be 100 ppm vol.
	The H2S content in treated gas can be reduce to less than 100ppm (Vol), but need optimize treatment process.
	Noted.
	-

	C16 
	The design criteria and applicable standard list to be defined.
	
	
	As this unit is part of refinery, please follow the applicable code and standards (SRIC-BE-GEN-PM-SPC-0001-04).

	C17 
	

	
	

	SURWAY explained the reference list of sulfur chemical plants. It was noted that only one reference pertains to the production of sodium sulfide from H₂S, which is currently under construction and is expected to become operational this year. SURWAY will provide more detailed information regarding this reference and SUREWAY’s scope of work in this project.  
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Expert Team
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The company has the top experts in
gas, special chemicals and sulfur
chemicals in China.

»

Wan Hechang

Top CO2 expert
Master Tutor of Nanchang
University

Technological achievements:

® Research and development of
ammonia water preparation plant

° Research and development of
ammonia distillation equipment

) Research and development of food
grade liquid carbon dioxide device

° Research and development of
remote air separation unit for
oxygen and nitrogen production

o Research and development of gas
capture / separation / purification
device

° Research and development of
evaporation concentration
equipment

Zeng Jiang

Specially Engage
Chemist

Technical background:

o HEISEHEERENFAE L
Doctor of Hudsfield University, UK

o HEEFRUFFSFATHFID
Chartered Chemist of the Royal

Society of Chemistry,UK

o NMEXZEEXFELE
Postdoctoral Program, University of

Toronto, Canada

o EREEARFE0ZENMEER
More than 20 years of R&D

experience in European and American

Universities

o HEEFMIOHMIARZRICI 40473
Publishing more than 40 papers in

international core journals

o HEZWMERN, SEERER
Has a numbers of patents,

including international patents

Ye Yongmao

Sulfur Base Chemicals
Expert

Technical background:

® Top expert of sulfur base
chemical industrial

® Have 25 years working
experience in sulfur base
chemical industrial. Responsible
for technical support for sulfur
base chemical projects.

® Sulphur containing waste gas
treatment, main solution is
recovery H2S from exhaust gas
to manufacturing of Na2S, and
recovery SO2 from exhaust gas
to manufacturing of Sodium
sulfite, sodium metabisulfite,
sodium hydrosulfite, etc.

® 1993~2024, provide technology
and equipment for more than 30
sulfur chemical projects
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Sodium Sulfide (Na2S) Project Reference List

SNo. Customer Production Capacity Produc_tlon Technical Route
Start Time
1 |Zhuzhou Additive Factory 5000 MT/a 1993 Chemical tail gas caustic
soda absorption process

2 |Inner Mongolia Lichuan Chemical Co., Ltd 20000 MT/a 2021 Sodium sulfate+coal
calcination process

3 [Sichuan Danling Huakang company limited 50000 MT/a 2002 SOd”.Jm _sulfate+coa|
calcination process

4 |Gansu Shandan Hong Dingyuan Limited 20000 MT/a 2003 Sodlgm §u|fate+coa|
calcination process

5 |Xinjiang Shenhong Group 90000 MT/a 2005 Sodium sulfate+coal
calcination process

6 |Huangshi Xintai Alkali Industry 30000 MT/a 2010 Sodium sulfate+coal
calcination process

7  |Akesai Xintai Chemical Company Limited 10000 MT/a 2011 SOd“.Jm _sulfate+coa|
calcination process

8 |Xinjiang Balikun Red Star Chemical CO.LTD.| 30000 MT/a 2011 Sodium sulfate +coal
calcination process

9 |Xinjiang Hengyilun Chemical CO.,LTD. 100000 MT/a 2014 Sodium sulfate+coal
calcination process

Please clarify which of the reference plant is similar to Adish SSP unit and your clarification on the feed and products and
your scope of work is required.
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1.

Using H>S Producing 30000T/a Sodium Sulfide Project
(Hydrogen Sulfide Route)

Product introduction

Sodium sulfide (Chemical formula: Naz2S, molecular weight: 78.04) is the most common
sulfur oxides. Pure sodium sulfide is colorless crystal power, has strong moisture
absorption, and is easy to dissolve in water. Its aqueous solution is strongly alkaline, if

touching the skin and hair, it will cause burns, so sodium sulfide also called alkali sulfide.

Sodium sulfide aqueous solution in the air shall be slowly oxidized to sodium thiosulfate,
sodium sulfite, sodium sulfate and sodium polysulfide. Due to the formation rate of
sodium hyposulfite is faster, so the main product of oxidation is sodium sulfate. Sodium
sulfide shall deliquesce and carbonation in the air, which caused metamorphism, and

continuous release of hydrogen sulfide gas.

Industrial grade sodium sulfide is containing of impurities which color is pink, red, yellow
brown soil. Specific gravity, melting point, boiling point, also difference due to the impact

of impurities varies.

Sodium sulfide is widely used, is used as the main raw material for the manufacture of
sulfur dyes in dye industry; in printing and dyeing industry, used as dye aid for dissolving
a sulfur dye; in the leather industry, it generated HS™ ion make leather depilation. Used
for reduction of nitrate in artificial fiber; in chemical reagent industry, used as raw material
for production of hydrogen sulfide, sodium hydrosulfide, sodium hyposulfite and other
products; Used as paper cooking agent in papermaking industry; and used for production

of phenacetin antipyretic in the pharmaceutical industry.

Brief introduction of production process

. Sodium sulfide production process route selection

There are 5 main process routes of sodium sulfide production, that are:

Route 1: Sodium sulfate reduction by pulverized carbon route
Route 2: Gas reduction process route

Route 3: Barium sulfate by-product sodium sulfide route
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Route 4: Hydrogen sulfide route.

Route 5: Sulfur and NaOH (Caustic Soda) mixing route

This project have high purity hydrogen sulfide gas, therefore we are using H2S reaction

with caustic soda to get sodium sulfide solution, and then through Evaporation

concentration and Condensation flacking to get sodium sulfide flake product.

Due to both H2S gas, and caustic soda are clean, so the final sodium sulfide product

shall be very high. The expected color of the product will be bright yellow

2.2. Major economic indexes table

No. Item Unit Quantity Remark
1 Product scheme
1.1 Sodium sulfide (Flaky) Ton/a 30000 | Sodium sulfide 260%
1.2 LPG Ton/a 17000 | See article 3.4
2 Annual operating time Hr 8000
3 Main raw materials, fuel consumption
3.1 H2S (gas) Ton/a 8,100 Convert to 100%
3.2 Caustic soda Ton/a 18,900 | Convert to 100%
4 Utilities consumption
win | o | Iangmakesp et
4.2 Circulating water m3/h 300
4.3 Power supply kwh 225 70KW/Ton product
4.4 Steam (T=150°C) Ton/h 3.75 1.0T/Tproduct
5 Plant personnel required person 9 3 shifts
6 Investment CNY
7 Plant covers area m? 600 Excluding warehouse
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3. Production capacity and product quality index

3.1. Feed gas specification

Composition
SNo. Name
mol% Kmol/h
1 NHs 0.02 0.02
2 H2S 33.53 28.68
3 H2 40.30 34 .47
4 CHa4 0.50 0.43
5 C2Hs 0.35 0.30
6 CsHs 0.35 0.30
7 i-CaH10 3.17 2.71
8 N-CsH1o 27.25 23.31
9 i-CsH12 9.70 8.30
10 C5+ 0.02 0.02
11 Temperature (C) 45
12 Pressure (MPaG) 0.65
ST ;I?de, :: ': rate (kmol/h) 85.54
2) Please clarify the number of H20 in
Ao aise darty sbout mocucion o [ A€ (kg/h) 3189.4
Sodium sulfide in two cases :
Na2S + 3H20
Na2S + 5 H20
3.2. Produc)ion capacity
No. / Product Specification Capacity Remark
1 wSodium sulfate 260% 30000 T/a 3750 kg/h
2 LPG see article 3.4 17000 T/a 2127.40 kg/h
3.3. Sodium sulfite product quality index
No. Items Index Remark
1 Sodium sulfide (Na2S) content 2 60.0%
2 | Sodium sulfite <2.0% Domse iy, o
3 | sodium thiosulfate <2.0% e el be 08w
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4 | Ferrum (Fe) <0.01%
5 | Soda ash (Sodium carbonate, Na2COs) <3.0% e i e 09w
6 | Water insoluble substances <0.20%

3.4. LPG product and exhaust gas specification

Sodium Hydrosulfide Specifications as product to be included.

SNo. Name Hydrogen-rich exhaust gas (RecoveredL:y(:irocarbons)

mol% kg/h mol% kg/h

1 Hz 98.25 69.33 0.23 0.16

2 CHa4 1.16 6.50 0.07 0.40

3 CzHe 0.38 3.99 0.48 5.03

4 CaHs 0.03 0.42 0.83 12.80

5 N-C4H1o 0.14 2.88 66.77 1351.99

6 I-CaH10 0.03 0.59 7.75 156.93

7 I-CsH12 0.02 0.48 23.81 598.38

8 C5+ 0.00 0.00 0.06 1.72

9 H20 - - - -

10 | Temperature (C) 40 40

11 | Pressure (MPag) 0.4 0.85

12 | Flow rate (Nm?3/h) 784.61 780.79

13 | Flow rate (kg/h) 84.20 2127.40

4. Process description

There is a spent caustic stream from LPG treatment unit, please check during detailed design to

receive this stream for production of Na2s.
For information, in LPG treatment Unit (LPT), there is pretreatm

content of LPG and a spent caustic will be produced accordingly.

ent of LPG with caustic to remove H2S

4.1. Sodium sulfide production

4.1.1. Feed hydrogen sulfide gas enters the absorption tower group, using caustic soda

hydrocarbons recovery.

Please check and evaluate the possibility of hydrocarbon cond
conent of feed gas) in absorber tower during design stage.

ensation (heavy

H2S + 2NaOH = Na2S + 2H20

solution as the absorption solution, through three-stage absorption tower for series
absorption, the H2S in the gas is complete reaction with caustic soda solution and get

sodium sulfide solution. The reaction tail gas is feed into LPG recovery unit for

4.1.2. The sodium sulfide solution obtained at the bottom of first stage absorption tower is

IPIease clarify how the concentration of NaHS and Na2S will be adjusted. I

5
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There is a spent caustic stream from LPG treatment unit, please check during detailed design to receive this stream for production of Na2s.
For information, in LPG treatment Unit (LPT), there is pretreatment of LPG with caustic to remove H2S content of LPG and a spent caustic will be produced accordingly.
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4.1.3.

4.1.4.

pumped into the evaporation concentration column, using steam as heat source to

evaporation the sodium sulfide solution, when the sodium sulfide concentration

please advise about the recovery of

reaches 60%, it will be send to flake making machine for flaking.|evaporated water and is rate.

The hot concentrated sodium sulfide solution is cold on the flaking machine to become

solid sheeting, after being scraped off by a scraper, it becomes a flaky product.

Timely packaging of products and sealing of packaging bags.

4.2. LPG Recovery

4.2.1.

4.2.2.

4.2.3.

4.2.4.

The tail gas from absorption tower of sodium sulfide production unit is feed into
drying tower, through two unit of drying tower absorption and remove the water
inside of tail gas and reaching the design dew point.

The dried tail gas is feed into hydrocarbons condenser, through cryogenic
liquefaction and gas-liquid separation, get liquid hydrocarbons, and non-condensate

gas.

The liquid hydrocarbons is feed into heat exchanger to recovery cold energy and

reheated to normal temperature, and is lead out as LPG product.

The non-condensate gas is rich in hydrogen gas, it can be used for high purity

hydrogen production, or used as fuel.

4.2.5. The cold energy for tail gas liquefaction is provided refrigeration unit. Through
cryogenic liquefaction and separation, get the LPG product and hydrogen rich gas as
follows.

SNo. Name Hydrogen-rich exhaust gas (RecoveredL:y(z‘lrocarbons)

mol% kg/h mol% kg/h

1 H2 98.25 69.33 0.23 0.16

2 CHas 1.16 6.50 0.07 0.40

3 C2Hs 0.38 3.99 0.48 5.03

4 CsHs 0.03 0.42 0.83 12.80

5 N-CsH1o 0.14 2.88 66.77 1351.99

6 I-C4H1o0 0.03 0.59 7.75 156.93

7 I-CsH12 0.02 0.48 23.81 598.38
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Hydrogen-rich exhaust gas LPG
SNo. Name (Recovered hydrocarbons)
mol% kg/h mol% kg/h
8 C5+ 0.00 0.00 0.06 1.72
9 H20 - - - -
10 | Temperature (C) 40 40
11 Pressure (MPag) 0.4 0.85
12 | Flow rate (Nm3/h) 784.61 780.79
13 | Flow rate (kg/h) 84.20 2127.40
5. The raw material consumption and power supply
5.1. Raw material consumption
No. Raw Material Annual Consumption Remark
1 H2S gas (95%, 600mbarG) 8,100 T 0.27T/Tproduct
2 |Caustic soda 18,900 T 0.63T/Tproduct

The available utility conditions is specified in "BASIC ENGINEERING
DESIGN DATA (SACR-DE-GEN-PR-SPC-0004-06)", section 9. UTILITIES

5.2. Utilities consumption |SHARACTERETIES: Please consider e uily characterstcs during
No. Utilities Specification | Hourly Consumption Corgnun;::ion
1 |Electricity 380V 514 KWh/h 4,112,000KWh
2 |Circulating water 0.3MPa 400 m3/h 3,200,000 T
3 |Tap water 0.3MPa 6.0 T/h 48,000 T
4 |Steam 0.8MPa 3.75 Tt 30,000 T
5 |Instrument air 60Nm3/h

6. Environment protection

6.1. Exhaust gas

N

please clarify about "Tap Water" and check the available water specification
in the plant based on "BASIC ENGINEERING DESIGN DATA (SACR-DE-

GEN-PR-SPC-0004-06)"
Note: The Air Cooled shall be maximized as much as possible technically
and economically.

The plant has no exhaust gas.

6.2. Waste liquid

This plant has no waste liquid discharge.
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Callout

please clarify about "Tap Water" and check the available water specification in the plant based on "BASIC ENGINEERING DESIGN DATA (SACR-DE-GEN-PR-SPC-0004-06)"
Note: The Air Cooled shall be maximized as much as possible technically and economically. 
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6.3. Solid waste

The plant has no solid waste.

7. Production posts and manpower quota

This plant is design as continues production, annual running time is 8000hours, that’s
333 days running and every day running 24 hours, adopts three-shift work system with

three groups of workers.

8. Production cost estimate

8.1. NazS production consumption index

No. Raw Material Specification Consuir:) p:::on per Co_?s:r;f;idouncfer
1 |H2S gas 1.0125T/h 0.27T/T product
2 |Caustic soda 2.3625 T/h 0.63T/Tproduct
3 |Electricity 380V/50Hz 262 KWh/h 70.00 KWh/TProduct
4 |Water 0.3 MPa 6 T/h 1.60 T/TProduct
5 |Circulating water 0.3 MPa 300 T/h 80 T/Tproduct
6 |Steam 0.8MPa, T=150C 3.75T/h 1.00 T/Tproduct
8.2. Na:zS production cost estimate
No. | Raw Material Consumption Unit price Product cost

1 |H2S gas

0.27 T/TProduct

2 Caustic soda

063 T/TProduct

3 Electricity

70 KWh/TProduct

4 Circulating water

80 mS/TProduct

S Tap water

1 6 T/TProduct

6 Steam

1.0 T/TProduct

7 Labor cost
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g |Depreciation of
equipment
9 |Maintenance
10 Total production cost

8.3. LPG recovery consumption index

No. Raw Material Specification Consumption per | Consumption per
hour Ton product

1  |Electricity 380V/50Hz 252 KWh'/h 118.54 KWh/T product
2 | Circulating water 0.3 MPa 100 T/h 50 T/Tproduct

9. Main Equipment list

9.1. Main equipment list of sodium sulfide production unit

The following equipment specifications and models are for reference only, the accurate

equipment parameters shall be providing after buying.

No. Equipment Name Specifications and models |Quantity | Remark
1 | Induced draft fan Stainless steel 2 sets
2 | Absorption column Stainless steel 3 sets
3 | Heat exchanger Stainless steel 3 sets
4 | Absorption pump Stainless steel 6 sets
5 | Water washing column Stainless steel 1 set
6 Tail gas photocatalytic 1 set
decomposer

Including heat exchanger, 1 set

7 | Evaporative concentration unit
condenser, pump

8 | Caustic solution batching tank | Stainless steel 1 set
9 | Flake making machine Stainless steel 4 sets
10 | Packing machine Semi-automatic packing 1 set
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Manual feeding packing

automatic Sewing bag

bag, automatic weighting,

9.2. Main equipment list of LPG recovery unit

No. Device name Specifications Quantity Remarks
Drying Skid
1 Drying tower Vertical, Q345R 2
2 Regeneration gas heater Electric heater 1
Skid-mounted
3 Regeneration gas cooler BEM 1 design and
supply
4 Regeneration gas separator Vertical, Q345R 1
5 Dust filter Stand, Q345R 2
Cryogenic liquefaction & separation skid
6 Main heat exchanger Type:.PI_ate-fln. heat exchanger 1
Material: aluminum alloy
7 Hydrocarbon separation 1
system
8 | Gas-liquid separator 1 Skid-mounted
design and
9 | Cryogenic piping 1 supply
10 Instrument and valves, etc. 1
11 | Accessories 1
Refrigeration skid
12 Refrigeration compressor Screw compressor 1
13 | Buffer tank Stand, Q345R 2
Product Storage skid
14 Pump front tank 1
15 Product booster pump 2
. Output is
16 Mixed hydrocarbon storage V=100m? 4 about 90m per
tank d
ay
17 | Loading skid 2

10
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9.3. Investment Estimate (According the procurement cost in China)

No. Subject Investment Estimate | Responsible Party
1 Sodium sulfide production unit
1.1 | Equipment purchase Cost CNY 14,892,000 SUREWAY
1.2 | Electric and instrument cost CNY 1,270,000 SUREWAY
1.3 | Installation materials cost CNY 1,300,000 SUREWAY
2 LPG recovery unit CNY 8,400,000 SUREWAY
3 Basic engineering design cost CNY 4,500,000 SUREWAY
4 Detail engineering design cost CNY 600,000 SUREWAY
5 Technical service cost CNY 600,000 SUREWAY
6 Operator training cost CNY 200,000 SUREWAY
(1.141.2+1.3+2+3+4+5+6+7) Total Amount CNY 31,760,000
8 Civil engineering cost CNY 800,000 Buyer
9 | Shipping costs from China to Jobsite CNY 1,600,000 Buyer
10 | Others TBC Buyer
Note: The investment estimate is according the procurement cost in China.

1.

Construction Period

The plant construction period is about 8~10 months.

11
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2.2,

Scope of technical service
Design data

PID diagram

Plant general layout

Equipment plate layout

Equipment list

Non-standard equipment drawings
Equipment parameter chart (standard equipment)
Civil construction conditions drawings
Safety procedures

Analytical procedures

Operation manual

Technical service

Responsible for user's employee (operators) theor

Please check and include the following documents list in scope of "Basic
Design™:

Design Basis and Design Criteria
Process Description

PFD and HMB

Material Selection Diagram

PID

Utility Summary

Chemical List

Waste and Effluents List
Equipment List

Equipment Data Sheet
Equipment Drawing

Cause & Effect

Safety Diagram

Control Philosophy

Process Instrument Data Sheet

Safety and Control Valve Process Data sheet
Analytical procedures

Safety Procedure
HAZID / HAZOP / SIL Study

plant general and Equipment Layout
3D model (30%) PDMS file

Electrical Load List
Electrical Single Line
1/0 List

Operation Manual

Note1: The native file shall be submitted

Note 2:The calculation to be developed and submitted.

Note 3 : The applicable standards , criteria and specification for basic design shall be
specified.

Note 4 : Consider P&ID Review meeting and 3D model review meeting.

Note 5: Please find the project procedure documents as attached files for
consideration during design.

installation guidance, commissioning guidance, trail production guidance, starting up

the production guidance.

12




h.pourkarim

Text Box

Please check and include the following documents list in scope of "Basic Design": 
Design Basis and Design Criteria
Process Description
PFD and HMB
Material Selection Diagram
PID
Utility Summary
Chemical List
Waste and Effluents List
Equipment List

Equipment Data Sheet
Equipment Drawing

Cause & Effect
Safety Diagram
Control Philosophy
Process Instrument Data Sheet
Safety and Control Valve Process Data sheet
Analytical procedures 

Safety Procedure
HAZID / HAZOP / SIL Study

plant general and Equipment Layout
3D model (30%) PDMS file

Electrical Load List
Electrical Single Line
I/O List

Operation Manual

Note1: The native file shall be submitted
Note 2:The calculation to be developed and submitted.
Note 3 : The applicable standards , criteria and specification for basic design shall be specified.
Note 4 : Consider P&ID Review meeting and 3D model review meeting.
Note 5: Please find the project procedure documents as attached files for consideration during design.
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