Investment Project Report

Mong Duong 2 Power Project

Investment Project Report

Mong Duong 2 Power Project


CHAPTER 3

DESIGN PHILOSOPHY, CODES AND STANDARDS
TABLE OF CONTENTS

25.1
DESIGN BASIS


25.1.1
SITE REFERENCE CONDITIONS


25.1.2
OPERATING RANGE


25.1.3
UNITS START AND LOADING


35.1.4
FREQUENCY LIMITS


35.1.5
VOLTAGE LIMITS


35.1.6
TERMINAL POINTS


45.1.7
COAL, ASH, LIMESTONE, FUEL OIL AND WATER SPECIFICATIONS


45.1.7.1
Typical Coal Specifications


55.1.7.2
Limestone Specification


65.1.7.3
Fuel Oil Specification


65.1.7.4
Water Analysis


85.2
DESIGN CODES AND STANDARDS




5.1 DESIGN pHILOSOPHY
5.1.1 SITE REFERENCE CONDITIONS
· Elevation above sea level:

8.0 meters

· Ambient intake air temperature:
27°C

· Cooling Water intake temperature:
25°C

· Barometric pressure:


1.0123 Bar

· Relative Humidity:


85%

5.1.2 OPERATING RANGE
The Power Facility will be designed to operate throughout the range of local conditions below: 

· Maximum ambient air temperature:


40oC

· Minimum ambient air temperature:


16oC

· Cooling water intake temperature maximum:

33oC

· Cooling water intake temperature minimum:

16oC

5.1.3 UNITS START AND LOADING
The facilities will take the startup power from the EVN grid through the start-up transformer which rating will be such that it will meet the start up power requirement of one unit and common auxiliaries of the other unit of the plant. In the case of load rejection, the power plant shall have the capability to run independently in island mode keeping its own auxiliaries to maintain the availability of the plant.

The facilities will be designed to perform automatic starts in Hot, Warm, and Cold conditions to meet the dispatching requirements, with the following definitions:

· Cold start. A start after more than forty-eight (48) continuous shutdown hours with boiler unfired.

· Warm start. A start after more than eight (8) hours but less than forty-eight (48) continuous shutdown hours with boiler unfired.

· Hot Start. A start after less than or equal to eight (8) continuous shutdown hours with boiler unfired.

The plant shall be capable of the following startup and shutdown criteria:

Start time for the plant in minutes from boiler firing to full load:

	
	Time to Synchronisation 
	Time from Synchronisation to Full Load 
	Total Start-up Time
(in Minutes)

	Hot Start-up
	90
	155
	245

	Warm Start-up
	180
	425
	605

	Cold Start-up
	660
	425
	1085


Each Unit shall be capable of the following loading rates:

· 0 to 50% load

5MW per minute
· 50% to 100% load
 10MW per minute 

5.1.4 FREQUENCY LIMITS
The following are operation frequency limits at delivery point:
Nominal system frequency: 50 Hz +/- 0.2%
Maximum Frequency         :  51.5 Hz

Minimum Frequency          :  47.5 Hz

5.1.5 VOLTAGE LIMITS
Nominal Voltage operating ranges: 
500 kV +/- 5%.

Maximum Voltage: 


110% 

Minimum Voltage: 


90%

Power factor at Delivery Point 
Power Facility operating range:
0.85 lagging to 0.95 leading

5.1.6 TERMINAL POINTS
The following terminal points are assumed for development of Mong Duong 2 power project.
Table 5-1: Terminal Points

	TP
	Description
	Location
	Required Availability

	1
	Coal Sales Point
	At coal delivery area/chute by Conveyor Belt inside Site
	25 months from PPA signing date

	2
	Cooling water supply
	Pumphouse structure – east of Site
	25 months from PPA signing date

	3
	Cooling water discharge
	At discharge structure – north of Site
	25 months from PPA signing date

	4
	Fresh water supply
	At the northwest corner inside Site
	25 months from PPA signing date

	5
	500-kV outgoing transmission line
	Take-off structure inside Switchyard
	25 months from PPA signing date

	6
	110-kV incoming transmission for commissioning
	Station auxiliary transformer incoming terminals inside Site 
	25 months from PPA signing date

	7
	500-kV inter-connection with phase-1 switch yard
	Tie-in structure inside Switchyard
	25 months from PPA signing date

	8
	Ash disposal
	Approximately 1 kilometre to the northeast of Site at Ash Pond 1
	25 months from PPA signing date

	9
	Site plant boundary
	To be discussed
	Investor & EVN to agree

	10
	Access road
	At Site plant main gate
	06 months from PPA signing date

	11
	Construction Power
	At a suitable location inside Site
	06 months from PPA signing date

	12
	Construction Water
	At a suitable location inside Site
	06 months from PPA signing date

	13
	Unloading Jetty
	Southeast of Site with all necessary arrangements
	06 months from PPA signing date

	14
	Communication
	Within the Project boundary
	Investor & EVN to agree


5.1.7 COAL, ASH, LIMESTONE, FUEL OIL AND WATER SPECIFICATIONS
5.1.7.1 Typical Coal Specifications

Typical coal and ash specifications for the Mong Duong 2 Power Project, are listed in the following table.

Table 5-2: Coal and Ash Specifications

	No.
	Composition
	Symbol
	Unit
	Value range
	Assured value

	1
	Higher heating value
	Qlvc
	Kcal/kg
	4522-4690
	4645

	2
	Lower heating value
	Qlvt
	Kcal/kg
	4270-4640
	4450

	3
	As received moisture
	Wlv
	%
	6.50-12.00
	8.5

	4
	As Received volatile matter
	Vlv
	%
	5.93-7.18
	6.44

	5
	Dry ash 
	Ak
	%
	33.55-40.86
	36.70

	6
	As Received ash
	Alv
	%
	31.66-34.50
	33.33

	7
	As Received carbon
	Clv
	%
	45.30-57.07
	51.48

	8
	Hydrogen
	Hlv
	%
	1.88 - 2.16
	2.04

	9
	Oxygen
	Olv
	%
	2.68-3.52
	3.10

	10
	Nitrogen
	Nlv
	%
	0.83-1.17
	1.00

	11
	Sulfur
	Slv
	%
	0.45-0.73
	0.55

	12
	HGI
	
	
	45-60
	50

	13
	Angle of repose
	
	deg.
	35-40
	38

	14
	Flash temperature
	
	0C
	355-420
	400

	15
	Ash composition
	
	
	
	

	
	SiO2
	
	%
	58.1-62.41
	59.38

	
	Al2O2
	
	%
	23.98-27.53
	24.27

	
	FeO2
	
	%
	4.87-13.55
	7.92

	
	V2O3
	
	%
	0.011-0.036
	0.024

	
	TiO2
	
	%
	0.5-0.95
	0.84

	
	CaO
	
	%
	0.42-1.03
	0.83

	
	MgO
	
	%
	0.69-1.82
	1.42

	
	K2O
	
	%
	3.2-4.97
	4.12

	
	Na2O
	
	%
	0.22-0.64
	0.6

	
	P2O5
	
	%
	0.18-0.35
	0.28

	
	SO3
	
	%
	0.219-0.515
	0.304

	
	MnO
	
	%
	0.006-0.06
	0.012

	16
	Ash fusion  temperature
	
	
	
	

	
	T1
	
	0C
	1180-1310
	1240

	
	T2
	
	0C
	1530-1600
	1580

	
	T3
	
	0C
	1560->1600
	>1600


Table 5-2a: Assured Coal Specifications

	No.
	Specification
	Abbr.
	Unit
	Limit
	Average

	1
	Ash (Dry)
	Ak
	%
	33.55 – 40.86
	36.70

	2
	Ash (As received)
	ALV
	%
	31.66 – 34.50
	33.33

	3
	Total Moisture
	WTP
	%
	<= 12
	8.0

	4
	Volatile Matter (dry)
	VK
	%
	
	6.5

	5
	Sulfur (dry)
	Skch
	%
	<= 0.80
	0.60

	6
	Calorific Value (Dry)
	QKgr
	Cal/g
	
	No less than 4800


5.1.7.2 Limestone Specification

Typical limestone specifications for the Mong Duong 2 Power Project are listed in the following table.

Table 5-3: Typical Chemical Analysis of Limestone

CaCO3



:
97.4(97.74%

SiO2



:
0.54%

Al2O3



:
0.23%

Fe2O3



:
0.13%

OH



:
<1%

Loss on Ignition


:
43%

CaO



:
52.4%

MgO



:
0.23(0.68%

5.1.7.3 Fuel Oil Specification 

Typical fuel oil specifications for the Mong Duong Power Project are listed in the following table.

Table 5-4: Fuel Oil Specification

	No
	Property
	Value of sample No. 2B
	Test Method

	1
	Density at 15° C mt/m³
	≤0.991
	TCVN 6594:2000 (ASTM D1298)

	2
	Viscosity at 50° C, cSt
	≤ 180
	ASTM D445

	3
	Sulfur content by weight
	≤ 3.0%
	TCVN 6701:2000 (ASTM D2622 / ASTM D129 / ASTM D4294)

	4
	Pour point, ° C
	≤ +24°
	TCVN 3753:1995 (ASTM D97)

	5
	Ash content, %
	≤ 0.15
	TCVN 2690:1995 (ASTM D482)

	6
	Water content, by Volume
	≤ 1%
	TCVN 2692:1995 (ASTM D95)

	7
	Impurities, by Weight
	≤ 0.15%
	ASTM D473

	8
	Conradson residue, by weight
	≤ 16%
	TCVN 6324:2000 (ASTM D189 / ASTM D4530)

	9
	Flash point, ° C
	66
	TCVN 6608:2000 (ASTM D3828 / ASTM D93)

	10
	HHV, kcal/kg
	≥10,000
	ASTM D240 / ASTM D4809


5.1.7.4 Water Analysis
The water specifications for the Mong Duong 2 Power Project are indicated in the following tables.




Table 5-5: Water from Luong Gac River for Cooling Water Requirements

	No.
	Constituents
	Units
	Luong Gac River

	1
	Calcium
	Mg/L as CaCO3
	748.50

	2
	Magnesium
	Mg/L as CaCO3
	3,618.42

	3
	Sodium
	Mg/L as CaCO3
	15,006.52

	4
	Potassium
	Mg/L as CaCO3
	319.69

	5
	Total Iron
	Mg/L as CaCO3
	0.27

	6
	Aluminum
	Mg/L as CaCO3
	5.56

	7
	Zinc
	Mg/L as CaCO3
	0.15

	8
	Manganese
	Mg/L as CaCO3
	1.17


	9
	Total Cation
	Mg/L as CaCO3
	19,700.29

	10
	Conductivity @25oC
	s/cm
	36,700.00

	11
	pH @25oC
	-
	7.10

	12
	Bicarbonate
	Mg/L as CaCO3
	96.00

	13
	Chloride
	Mg/L as CaCO3
	18,360.93

	14
	Sulfate
	Mg/L as CaCO3
	2,136.69

	15
	Nitrate
	Mg/L as CaCO3
	356.89

	16
	Silica
	Mg/L as CaCO3
	8.92

	17
	Total Anion
	Mg/L as CaCO3
	20,959.42

	18
	Turbidity
	NTU
	NR

	19
	SS
	Mg/L 
	<20

	20
	TDS
	Mg/L 
	24,400.00

	21
	CODCr
	Mg/L 
	1,500.00


Khe Rua lake is one of options for getting water source to Mong Duong 2 power project. The following are water analysis result of this lake  

Table 5-6: Fresh water from Khe Rua lake.
	No.
	Constituents
	Units
	Khe Rua Lake

	1
	Calcium
	Mg/L as CaCO3
	9.49

	2
	Magnesium
	Mg/L as CaCO3
	5.05

	3
	Sodium
	Mg/L as CaCO3
	4.51

	4
	Potassium
	Mg/L as CaCO3
	1.31

	5
	Total Iron
	Mg/L as CaCO3
	1.02

	6
	Aluminum
	Mg/L as CaCO3
	0.28

	7
	Zinc
	Mg/L as CaCO3
	ND

	8
	Manganese
	Mg/L as CaCO3
	ND

	9
	Total Cation
	Mg/L as CaCO3
	21.66

	10
	Conductivity @25oC
	s/cm
	25.24

	11
	pH @25oC
	-
	7.62

	12
	Bicarbonate
	Mg/L as CaCO3
	10

	13
	Chloride
	Mg/L as CaCO3
	0.056

	14
	Sulfate
	Mg/L as CaCO3
	9.95

	15
	Nitrate
	Mg/L as CaCO3
	ND

	16
	Silica
	Mg/L as CaCO3
	6.5

	17
	Total Anion
	Mg/L as CaCO3
	20.26

	18
	Turbidity
	NTU
	2.5

	19
	SS
	Mg/L 
	9.48

	20
	TDS
	Mg/L 
	17.73

	21
	CODCr
	Mg/L 
	8


5.2 DESIGN CODES AND STANDARDS
The Mong Duong 2 Power Project’s components shall be designed, manufactured, and tested at the factory to the maximum extent possible. After installation at the site, they shall be commissioned and tested in accordance with internationally recognized standards and codes and with applicable regulations in force at the time of contract signing.

This section provides the list of codes that can be used in the design, construction, testing, commissioning, and maintenance of the plant. 

	AASHTO
	American Association of State Highway and Transportation Officials

	ACI
	American Concrete Institute

	AIA
	American Institute of Architects

	AIJ
	The Architectural Institute of Japan

	AISC
	American Institute of Steel Construction

	AISE
	Association of Iron and Steel Engineers

	AISI
	American Iron and Steel Institute

	AITC
	American Institute of Timber Construction

	ANSI
	American National Standards Institute

	API
	American Petroleum Institute

	ASCE
	American Society of Civil Engineers

	ASHRAE
	American Society of Heating, Refrigeration & Air Conditioning Engineers

	ASME
	American Society of Mechanical Engineers

	ASTM
	American Society for Testing and Materials

	AWS
	American Welding Society, including Structural Welding Code (AWS D1.1)

	AWWA
	American Water Works Association

	BS
	British Standard Institute

	DIN
	Deutscher Normenausschuiss

	ES
	European Standard

	FM
	Factory Mutual

	HEI
	Heat Exchanger Institute

	HI
	Hydraulic Institute 

	IBC
	International Building Code

	ICBO
	International Conference of Building Officials

	ICEA
	Insulated Cable Engineers Association

	IEC
	International Electrical Code

	IEEE
	Institute of Electrical and Electronics Engineers

	ISA
	Instrument Society of America

	IMC
	International Mechanical Code

	IPC
	International Plumbing Code

	ISO
	International Standards Organization

	JEC
	Japanese Electrotechnical Committee

	JEM
	Japanese Electrical Manufactures Association

	JIS
	Japanese Industrial Standard

	JSME
	Japan Society of Mechanical Engineers



	MBMA
	Metal Building Manufacturer’s Association

	MSS
	Manufacturer’s Standardization Society

	NACE
	National Association of Corrosion Engineers

	NESC
	National Electrical Safety Code

	NEMA
	National Electrical Manufacturers Association

	NERC
	North American Electrical Reliability Council

	NFPA
	National Fire Protection Association

	OSHA
	Occupational Health and Safety Administration (USA)

	SDI
	Steel Deck Institute

	SSPC
	Steel Structures Painting Council

	SMANCA
	Sheet Metal and Air conditioning Contractor’s National Association

	TEMA
	Tubular Exchanger Manufacturers Association

	TSPHF
	Technical Standards for Port and Harbor Facilities in Japan

	UBC
	Uniform Building Code – 1997 (For Seismic Criteria Only, Zone 2A) and or MSK-64

	UFC
	Uniform Fire Code

	UPC
	Uniform Plumbing Code, International Association of Plumbing and Mechanic Officials

	UL
	Underwriters Laboratories Inc.

	VDI
	Association of German Engineers

	WHO
	World Health Organization


Mong Duong 2 power project may utilize and adopt any other International codes and standards and will not be limited to above-mentioned list. Alternative international codes and standards may be used as long as their requirements are not less stringent than those in the codes and standards listed above. If any conflict exists between any code of practice or design standard listed herein and local codes or standards, the more stringent document requirements will be used.
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