ATTACHMENT: EPC PACKAGE SCOPE OF WORK
I. Introduction
In 2014, Petrovietnam entered into EPC (Engineering, Procurement, Construction) Contract with Consortium Power Machines (PM-Russia) & PTSC (Vietnam) for 2x600MW coal-fired power plant located at Soc Trang province, Vietnam. PM, as leader of Consortium, was in charge of Engineering, Procurement, Supervision for erection and commissioning while member PTSC was in charge of construction-erection work at Site. After about 3 years of EPC Contract implementation from commencement date (30/01/2015), on 26/01/2018, Power Machines was imposed by Sanction of US Government which led to their unilateral declaration of EPC Contract termination at beginning of 2019.
At present, EPC Contract has been officially terminated and the Owner would like to find new qualified EPC Contractor to complete the Project in order to achieve performance guarantees of Power Plant in attachment 1 by using Bituminous or Sub-bituminous Coal imported from Australia/Indonesia with cooling water taken from Hau river.
II. Scope of Work
The new EPC contractor shall provide design, manufacturing & delivery of materials/equipment, supervision for erection, installation at Site & commissioning and training of Owner’s personnels for following systems:
· Boiler and Auxiliary (including Boiler, Air-Preheater, SCR, Boiler fans, Coal Mills, Coal Bunkers, Coal Feeder, Boiler Coal/Air/Gas Ducts…).
· Steam turbine-Generator (STG) and Auxiliary (including STG, Condenser, HP & LP Feedwater heater, Deaerator, Condensate polishing system, Boiler feed pumps, Chemical Dosing System, Auxiliary cooling water, CCCW system, H2 Generation Plant,…).
· Water treatment system (including River water Pre-treatment, Desalination RO, Demineralization RO) and Wastewater treatment system.
· Compressed air system (including service & instrument air distribution to consumption point).
· Fuel oil handling & storage system.
· Auxiliary Boiler.
· And the Balance of Plant systems such as Coal handling system, Ash handling System & Mill Reject, ESP & FGD (including Limestone & Gypsum Handling system), Fire Protection and Detection System, Cooling Water System, HVAC, Chimney.
· Environmental monitoring equipment/station (for flue gas emission, cooling water, treated wastewater, ambient air…) in accordance with current regulations.
· All electrical and I&C system of Power Plant.
III. Responsibility of EPC Contractor
In order to achieve performance guarantees, the EPC Contractor (based upon actual status of Project) will perform (including but not limited) following tasks:
- Assess existing engineering works with the documents/drawings available from the Owner to complete remaining detailed engineering work (P&ID, PFD, Single Line diagram, DCS, General Layout…).
- Recalculate Water-Steam cycle, Heat Balance and Electrical Load List to optimize Plant Net Heat Rate and Auxiliary Power Consumption. 
- Control internal interface within your scope of work to ensure adequacy and sufficiency for smooth operation of entire power plant.
- Based upon process re-engineering, the EPC contractor shall discuss with the existing contractors/identifying probable new contractors for completion of remaining supply and services that best match with the owner schedule and quality wise target.
- In particular for TKZ’s Boiler pressure parts (Russia), the Contactor either to:
· (1) Continue with TKZ to complete Boiler equipment, or
· (2) Review current TKZ’s design and propose solutions to complete the Boiler meeting performance target by making the most of works (engineering, materials/equipment delivered to Site by TKZ), or
· (3) Propose alternative solutions to achieve Boiler’s performance target.
- Provide corresponding materials, equipment in line with approved design and sufficient for reliable and safe operation.
- Provide mandatory spare parts, special tools, tackles, consumable (oil, grease, chemical for commissioning…except Coal, Limestone, Fuel oil DO with limited quantity supplied by Owner).
- Provide service for supervision and installation for construction-erection work at Site.
- Complete commissioning service for entire power plant.
- Manage Project planning, coordination and Environment, Health & Safety.
- Elaborate specialized agreements in electricity fields in accordance with current regulations for Owner to negotiate with relevant Agencies (connection agreement, relays protection agreement, SCADA & Telecommunication, Metering, Dispatch Instruction Management DIM…).
IV. Detailed status of Main Systems performed by former EPC Contractor Power Machines.
The current status listed by Owner below are based upon works performed by Power Machines/Power Machines’ subcontractors previously for each separate system/materials/equipment under an assumption that the EPC Contractor shall keep or make the most of executed works in previous periods to continue Long Phu 1 Project. However, in any cases, the reported information and list of remaining works shall not be bound by the Owner. It’s responsibility of EPC Contractor to check, verify input data with current suppliers/Power Machines’ subcontractor, inspect quality of equipment stored at Site for reparation/replacement (if necessary), modify existing materials/equipment or convert existing process P&ID (if necessary) in order to achieve overall performance guarantees.
	No
	Package/System
	Supplier
	Delivery Progress to Site
	Remarks

	I. Boiler and Boiler Auxiliary Equipment

	1.
	Boiler pressure parts
	TKZ (Russia)
	97.37%  (≈ 13.390 tons)
	Following materials/equipment shall be designed and supplied by EPC contractor:
- Insulation for Boiler & Boiler Coal/Air/Gas Ducts
- Boiler Coal/Air/Gas Ducts and Specialties (including steel structure, maintenance platform for ducts, Dampers, Metallic & Non-metallic expansion joints).
- Electrical and I/C equipment (grounding/earthing, illumination, cabling, instruments…) for Boiler and Boiler Coal/Air/Gas Ducts.

	2.
	Boiler steel structure
	Dai Dung (Vietnam)
	≈ 100%  (≈ 21.000 tons)
	

	3.
	Boiler elevator
	Alimak (Sweden)
	100%
(4 sets of Elevators on Site)
	

	4.
	Boiler recirculation pumps
	KSB (Germany)
	0%
(4 pumps manufactured and stored in KSB’s warehouse)
	

	5.
	Sootblower
	Clyde Bergemann-CB (Germany)
	0%
(all equipment manufactured & stored in CB’s warehouse)
	

	6.
	Boiler Fans (PA, SA, ID, Gas Recirculation, Mill Seal Air Fans)
	Howden (UK)
	0%
(all equipment manufactured and stored in Howden’s warehouse)
	

	7.
	Coal Mills
	Loesche (UK)
	70.89%
(≈ 1.359 tons)
8/12 Mills delivered to Site. 4 remaining mills stored at Loesche’s warehouse
	

	8.
	SCR for NOx removal
	Termokimik (Italy)
	Only about 361 tons of steel structure delivered. Manufactured equipment stored at Termokimik’s warehouse
	

	9.
	Air Pre-heater
	Howden (UK)
	100%  (≈ 2.420 tons)
	

	10.
	Auxiliary Boiler
	KPA (Finland)
	100%  (≈ 316 tons)
	

	11.
	ESP
	KC Cottrell (Korea)
	8.460/9.530tons (≈ 88.76%) delivered to Site wherein 6.412/9.530tons (≈ 67.28%) installed in position.
	

	12.
	FGD
	KC Cottrell (Korea)
	Foundation of equipment within FGD system completed. The Anchor Bolts as well as Agitator (Side Entry) and Mist Eliminator for FGD Absorber delivered to Site (47 tons ≈ 0.42%). Remaining already manufactured and stored in KC Cottrell’s warehouse.
Limestone & Gypsum Handling System is only in basic design stage.
	

	12.
	Chimney
	BEC (Singapore)
	Foundation completed by Power Machines/Fecon (Vietnam). BEC (Singapore) in charge to complete chimney body.
	

	13.
	Mill Reject Handling System & Ash Handling System
	Clyde Bergemann (UK)
	0%
- For Mill Reject Handling System: mechanical parts (including silo, compressor..about 25tons) manufactured and stored in Clyde Bergemann’s warehouse.
- For ash handling system: only design and no manufacturing proceeded.
	

	14.
	Coal Handling System
	Thyssenkrupt (Germany)
	Only 145tons materials (including anchor bolts, rail, track chain, roller-bearing of Continuous Barge Unloading CBU and Stacker-Reclaimer) delivered to Site. Remaining already manufactured is stored in Thyssenkrupt’s warehouse
	

	II. Steam Turbine & Generator (STG) and Auxiliary Equipment

	1.
	STG Building Steel Structure
	Agrimeco (Vietnam)
	100% (≈ 14.710 tons)
	- Valves, Instruments, Insulation on HP piping between Boiler & STG to be supplied by EPC contractor

	2.
	STG Equipment
	GE (USA)
	1.52% (≈ 62 tons)
Only Anchor Bolts & Embedment’s delivered to Site. Remaining materials stored at GE’s warehouse
	

	3.
	LP heaters
	TKZ (Russia)
	100% (≈ 151 tons)
	

	4.
	Deaerator
	TKZ (Russia)
	100% (≈ 226 tons)
	

	5.
	Electrical Boiler feed pumps (BFP)
	KSB (Germany)
	50% (≈ 270 tons)
Unit 1 delivered to Site. Unit 2 stored at KSB’s warehouse
	

	6.
	Hydrogen Generation System
	Teledyne (USA)
	100%
(≈ 54 tons)
	

	7.
	Condenser
	Wood (Spain)
	20.63% (≈ 227 tons) for Unit 1
Remaining Unit 1 stored at departure port in Spain and Unit 2 stored at Wood’s warehouse
	

	8.
	HP Piping connect Boiler & Turbine
	Sung Il (Korea)
	0%
Fabrication not yet started due to unfinished design
	

	9.
	Condensate Polisher
	Wabag (Czech)
	0%
(Only basic design)
	

	10.
	Chemical Dosing System
	Wabag (Czech)
	0%
all equipment manufactured and stored in Wabag’s warehouse
	

	11.
	Cooling Water Piping
	Agrimeco (Vietnam)
	5.300/5.609tons (≈ 94.49%) delivered to Site wherein 5.103/5.609 tons (≈ 90.98%) installed in position
	

	III. Common System

	1.
	Water Treatment plant (River water pre-treatment, Desalination, Demineralization)
	Wabag (Czech Republic)
	32.72% (≈ 215 tons)
All remaining equipment manufactured & stored at Wabag’s warehouse.
	EPC contractor to provide pumps, valves, pipelines, tanks instruments on pipeline to transfer/distribute water/oil/compressed air to various consumption points.

	2.
	Wastewater Treatment
	Hyorim (Korea)
	0%
Only basic design
	

	3.
	Fuel Oil System
	SES International (Netherland)
	100% (≈ 38 tons) for oil pumps only
	

	4.
	Air compressor
	Atlas Copco (Belgium)
	Nearly 100% (≈ 84 tons) with 8 air compressors, 4 air dryers.
Air Receiver Tanks and PLC not delivered to Site.
	

	5.
	Fire Protection System
	Thang Long (Vietnam)
	0%
Only some basic design. No manufacturing proceeded.
	

	IV. Electrical and I&C

	1.
	Generator Transformer (GT)
	Power Machines (Russia)
	50%
GT Unit 2 (500KV) delivered to Site while GT Unit 1 (220KV) shall be re- manufactured
	All remaining electrical and I/C equipment such as Isolated phase busducts, Segregated/ Non Segregated phase busducts, cables (power, control, instruments, grounding/earthing) & cable trays, relay & metering panels, illumination of entire power plant, CCTV, plant communication (including SCADA), Diesel Generator, Generator circuit breaker, UPS 230 AC & 200 DC… shall be supplied by EPC Contractor.

	2.
	Unit Transformer
	Power Machines (Russia)
	100% (≈ 405 tons)
4 sets of Unit Transformer on Site
	

	3.
	Station Transformer & Auxiliary transformers
	Huyndai (Korea)
	0%
all transformers manufactured and stored in Huyndai’s warehouse
	

	4.
	10KV, 3KV Switchgears
	LS Vina (Vietnam)
	0%
all switchgears manufactured and stored in LS Vina’s warehouse
	

	5.
	SWAS
	Haemil (Korea)
	100%
	

	6.
	Neutral grounding resistor for 10kV & 3kV Switchgears
	Hankook (Korea)
	100%
	

	7.
	Vibration Monitoring System
	Novatest (Czech Republic)
	0%
	

	8.
	Plant DCS
	Valmet (Finland)
	0%
	










ATTACHMENT 1: COAL SPECIFICATION & PERFORMANCE GUARANTEES

I) Guarantee Conditions and Coal Specification
	PARAMETERS
	VALUES

	1. Ambient temperature 
	26.7 °C

	2. Atmospheric Pressure 
	0.101325 MPa

	3. Humidity 
	84%

	4. Basic Fuel - Coal analysis: 
	

	Wr 
	26 %

	Ar 
	4.06 %

	Cr 
	52.08 %

	Hr 
	3.1 %

	Nr 
	1.05 %

	Sr 
	0.89 %

	Or 
	12.87 %

	Total: 
	100 %

	LHV kcal/kg 
	4640 (AR)

	HHV kcal/kg 
	4963 (AR)

	5. Cooling water temperature 
	30 °C

	6. Condenser pressure 
	57 mm Hg

	7. Power factor 
	0.85 (lag) [variation 0.85 (lag) to 0.95 (lead)]

	8. Power frequency 
	50 Hz



II) Key performance parameters of Power Plant
	Guarantees which attract liquidated damages
[Category A]
	Guarantees which do not attract liquidated
damages [Category B]

	Output: 600MW/Unit
Auxiliary power consumption in previous EPC Contract :  10.7% (≈ 128.38 MW) and value expected by Owner in new EPC Contract:  9.7% (≈ 116.4 MW)
Expected Net Heat rate: ≤ 9.443 kJ/kWh 
(equal Unit Net Efficiency = 38,124%)
	Main steam flow: ≈ 1908 ton/h (BMCR)
Boiler efficiency: 87.36%
Main steam temperature: 568,4°C
Reheat steam temperature: 566,5°C
urbine Guarantee Exhaust pressure: 57 mmHg abs.
Capacity of main boiler up to coal firing:
40%
Guaranteed Maximum Water-Steam
Pressure Drop: 64 bar
Guaranteed Maximum Steam Pressure
Drop: 4.27 bar
NOx Emission:  450mg/Nm3
SOx Emission:  300mg/Nm3
Dust Emission:  50mg/Nm3
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