DISCUSSION DRAFT – 16 November 2007

Schedule 1                                                                                                               Functional specification

1. Introduction

The Power Facility shall be a coal-fired power plant with a gross capacity of approximately 1,200MW. The Power Facility shall be constructed on a turnkey basis under the Construction Contract and shall consist of two (2) units of approximately 600MW gross capacity each. The Construction Contract encompasses all engineering, design, construction and commissioning and details and documentation for the Power Facility.  

2. Electrical Interconnection

The Power Facility shall be designed for operation at 500 kV.  The connection shall be achieved through high voltage side of generator step up transformers via overhead lines to the gantry structure, inside the 500 kV switchyard, which will be built by EVN and of common use to both the Power Facility and the Mong Duong 1 Power Facility. The common 500 kV switchyard will be designed based on one and a half breaker scheme and will be connected to Mong Duong – Quang Ninh 500 kV double circuit transmission line for interconnection with the Grid System.
3. SCADA /EMS System

Communication to EVN SCADA/EMS will be performed through a Gateway. The required power plant signals will be connected to the Gateway from the DCS of the Power Facility in the central control room (CCR) for the exchange of data of energy meters such as unit frequency (Hz), current (A), voltage (V), watt (W), reactive power (VAr), power factor (cos φ), watt-hour (Wh), reactive energy (VArh), and status of disconnector switches (DS), earth switches (ES), generator circuit breaker (GCB), if any, and transformer tap changer position. Control signals from Control Centre including instructions for operation of breakers, disconnector switches, transformer tap changing, load increase and decrease for each Unit shall be received from the EVN SCADA to DCS through the same Gateway.
Separate and independent SCADA communication link will be provided to the Control Centre of EVN for simultaneous transfer of data through Gateway. 

The following data shall be provided:  

3.1 Status Data:
- Generation unit (On/Off) 

- Generator Circuit breaker (open/close), if any 
- Disconnecting switch (open/close) 

- Position of tap changer of transformers
- Protective devices
3.2 Operating Data:
- Unit generating outputs (W/VAr) 

- Frequency (Hz) 

- Current (A)
- Voltage (kV)
3.3  Energy Meter Data:

- Net Energy Output (Wh, VArh)
- Generator outputs (Wh, VArh) 

- Energy received (Wh/VArh) from 110 KV incoming line
- Energy received (Wh/VArh) from 500 KV incoming line, if any
3.4 Command Control Outputs (from the Control Centre):

- Motorized disconnecting switch (open/close) 

- Position of tap changer 
- Set-points of generator active and reactive power 
4. Plant Control System

The plant control system shall provide distributed control for all control, monitoring and status indication purposes.  The DCS system shall provide the necessary control and alarm reporting for steam turbines, generators, boilers and the balance of plant.  The system shall also monitor and record metering data and other events for transfer to the Metering System (as defined in Schedule 6).
DCS of each Unit will be independent but be connected through separate network components and electrical system will be controlled and operated from separate operating work station.
The control system will be immune to electro-magnetic interference and electrical surges as per international standards. DCS controllers will be hot redundant with 100% back-up controller identical in hardware and software and the switch over from main to back-up and vice versa will be automatic and bumpless.

5. Fuel 

The Power Facility shall operate using Coal.  Limestone shall be used for sulphur capture. Secondary Fuel shall be used for support during Start-up and shut-down and during operation at low loads.
6. The Guaranteed Coal Specifications, Typical Coal Specifications
 and Limestone Specifications
 and the Secondary Fuel Specifications are described in Appendix 1.1, Appendix 1.2, Appendix 1.3 and Appendix 1.4 to this Schedule 1 respectively. Start-up

The Start-Up times and limits of Start-Ups for the Power Facility are stated in the Contracted Characteristics in Schedule 2. 

7. No Black-Start

The Power Facility shall not be built to include black-start capability.  This facility has been deemed unnecessary by EVN due to the proximity of the Mong Duong 1 Power Facility which is also located at Mong Duong Complex.  Therefore, Start-up shall be initiated utilizing EVN’s main power supply from the 110 kV system or 500 kV system.  

8. Metering System

The Metering Systems (the Metering System) are described in Schedule 6.

9. Operational Communications with Power Facility

As part of the SCADA system a dedicated voice communication line shall be used to issue Dispatch Instructions to the Power Facility. 

10. Site Information

The Site for the Power Facility is approximately 52 ha and is shown on Drawings No. AES/MD2/PL/001 and No. AES/MD2/PL/002. The co-ordinates for these points are [to be confirmed].
11. General Arrangement Drawings

General plant layout drawings  and the description of the various plant sytems including the coal handling system, limestone handling system and ash handling system for the Power Facility will be provided by the BOT Company after finalisation of the basic design of the Power Facility.

12. Applicable Standards

12.1 Design Standards

The Power Facility and, to the extent the Power Facility is dependent on such, the Vietnam Side Infrastructure Facilities, shall be designed and constructed, (including all equipment, plant and materials supplied, and inspections and tests performed) in accordance with internationally recognized codes and standards. The codes and standards will include, but not be limited to, ASTM, ASME, ACI, ASCE, NFPA, IBC, UBC, ISO, IEC, IEEE, ANSI, BS, JIS, DIN, KS, TCVNs and other codes and standards accepted in power plant construction in Vietnam.

12.2 Environmental

The Power Facility shall be designed to meet the Environmental Standards.
13. Design Operating Criteria

13.1 Operating Range

The Power Facility shall be designed to operate throughout the range of local conditions (the Operating Range) below: 

Maximum ambient air temperature:


Forty (40) oC

Minimum ambient air temperature:


Five (5) oC

Cooling Water intake temperature Maximum:
Thirty-five (35) oC

Cooling Water intake temperature Minimum:
Ten (10) oC

13.2 Grid Operating Limits

The Power Facility shall be designed to operate throughout the following range of Grid System conditions as measured at the Delivery Point (the Grid Operating Limits).  Operation beyond the Grid Operating Limits shall be on a reasonable endeavours basis only and at the sole discretion of the BOT Company.  The reduction or interruption of generating capability of a Unit or the Power Facility, as the case may be, regardless of the length of reduction or interruption, as a result of Grid System conditions beyond the Grid Operating Limits shall not be considered a Forced Outage.

The Power Facility shall be designed to provide (three (3) phase alternating current - 3ph. AC) electricity at nominal voltage of 500 kV.  The Grid Operating Limits are:
a) Operating Voltage at Delivery Point:


Continuous operating range: 


500 kV ± 5% 


Above 110% of nominal voltage: 

Trip


Below 90% of nominal voltage: 

Trip

b) Operating frequency at Delivery Point within normal voltage operating range:

	Frequency Range
	Duration of Excursion
	Operating Range

	
	
	500 KV
	525 KV
	475 kV

	48.5 to 51 Hz
	 Continuous
	 Continuous
	 Continuous
	 Continuous

	48.0 to 48.5 Hz
	 20 minutes
	 20 minutes
	 20 minutes
	 20 minutes

	47.5 to 48.0 Hz
	 10 minutes
	 10 minutes
	 10 minutes
	 10 minutes

	51.0 to 51.5 Hz
	 10 minutes
	10 minutes
	10 minutes
	10 minutes

	47.5 Hz or less
	 Trip after 30 second time delay
	 Trip after 30 second time delay
	 Trip after 30 second time delay
	 Trip after 30 second time delay

	51.5 Hz or more
	 Trip after 30 second time delay
	 Trip after 30 second time delay
	 Trip after 30 second time delay
	 Trip after 30 second time delay


c) Power factor at Delivery Point:

Continuous operating range:


0.85 lagging to 0.95 leading 
The Power Facility shall be dispatched within the generator reactive capability curve as shown in Appendix 1.5. 
d) Short-circuit Fault Level Rating and Clearing Times:

Fault Level Rating at Delivery Point:

Maximum Three (3) phase fault: 

40 kA 

Maximum Double Phase to earth fault: 
40 kA


Maximum Phase to earth fault: 

40 kA


Fault Clearing Times at Delivery Point: 
80 Milliseconds.

e) Sub-synchronous resonance:

The technical information available regarding sub-synchronous resonance (SSR) is very limited.  SSR is an issue which is particularly pertinent to 500 kV operation.  The Parties shall work together in good faith to agree on the best technical and commercial solution to address this problem should it arise.

f) Change in Operational Requirements

If during the Term of the PPA, EVN requires any of the Grid Operational Limits or Operating Range conditions to be changed or requests the introduction of new criteria, such as SSR or any other criteria, then the Parties shall work together in good faith to discuss technical and commercial solution.  If the agreed solution requires modifications to the Power Facility then the BOT Company may carry out such modifications upon the reasonable request by EVN and the Authorised State Body.  The need for such modifications shall be deemed an unfavourable Change-in-Law and be handled pursuant to the BOT Contract.

14. Main equipment description

14.1 Steam Turbine

Each Unit shall consist of one steam turbine with an approximate gross capacity of 600 MW. The steam turbine shall be a tandem-compound three (3) casing unit. It will consist of a high pressure (HP) turbine and intermediate pressure (IP) turbine in a single HIP casing and one (1) or two (2) double-flow, down exhaust low pressure (LP) sections. HIP turbine will be provided with double shell construction. 

The main steam will be admitted to the steam turbine by two main steam stop valves and two or four main steam control valves depending on the design of the selected equipment vendor. One group of valves comprising one stop valve and one or two control valves will feed steam from the top and the other group of valves from the bottom. The reheat steam will be admitted to the IP turbine through two combined reheat valves, each comprising a stop valve and a reheat intercept valve. The steam from the IP turbine will directly flow to the LP turbine casing(s) through a cross over pipe.

14.2 Boilers.

Both Pulverized Coal (PC) boilers and Circulating fluidized bed (CFB) boilers shall be able to perform under the Operating Range and the Grid Operating Limits and meet the Contracted Characteristics and the Environmental Standards. 
In case if PC boilers are selected, then each Unit shall consist of one boiler capable of supplying steam for the steam turbine of approximately 600 MW output (gross), however in case CFB boilers are chosen then each Unit shall consist of two boilers supplying steam to the steam turbine.  Appropriate environment emission mitigation equipments shall be installed to ensure compliance with the Environment Standards. 
14.3 Circulating Cooling Water System

The circulating water system will be envisaged for condensing the steam received by the condenser form the exhaust of the steam turbine. Cooling water will be pumped from Luong Gac River, going through the condensers and then be discharged to discharge channel. 

14.4 Generator

The generator is of two-pole cylindrical-rotor type utilizing a single piece stator frame with spring mounted core, water or hydrogen cooled stator conductors and hydrogen cooled rotor and stator core.

The stator winding will be designed to meet the requirements of the desired output voltage and KVA rating. It will be directly water-cooled or hydrogen cooled and shall be designed in such a way as to withstand fault forces and normal running vibration.
The generator voltage will be controlled by redundant duplicate, digital type Automatic Voltage Regulator (AVR) and excitation cubicle will consist of thyristor bridge and field circuit breaker. In addition to voltage regulation, the AVR will have over excitation limiter (OEL), under excitation limiter (UEL) volts per limiter (VPL), and power system stabiliser (PSS). The excitation transformer will be either dry or oil filled type. 

The generator grounding will be provided by a dry type, self cooling transformer and/or by a register to prevent excessive transient voltage on the generator neutral and line terminals on an occurrence of a single phase ground fault. 

14.5 Transformer

Generator Step-up Transformer (GSU): The GSU transformer shall be used to step up the voltage of the generated power to 500 kV level for delivery to the EVN grid system. The GSU will be 3 phase, oil filled, forced oil and forced air (OFAF) cooled type and be provided with online tape changers (OLTC), AVR and for operating voltage range of ± 10%. 
Unit Auxiliary Transformer (UAT): Each Unit of the Power Facility shall have independent source of auxiliary power taking from the generator bus to meet the entire auxiliary power requirement of the Unit. It will step down the voltage from generator voltage to medium voltage distribution (either 11.5 kV or 6.6 kV). The transformer will be oil filled type with forced oil and forced air (OFAF) cooling.
Start-up Transformer (SAT): The SAT shall be used to supply the start-up loads of the power plant. It shall also supply the auxiliary loads of a Unit, when the unit auxiliary transformer is out of service. The SAT will take power from the 110 kV switchyard and step down the voltage to the 11.5kV or 6.6 kV medium voltage system. The SAT rating will be such that it will meet the start-up power requirement of one Unit only, not the power requirement for simultaneous start-up of both Units.
Appendix 1.1: Guaranteed Coal Specifications

	No
	Parameters
	Units
	Guaranteed Range
	Guaranteed Average Value

	1
	Higher heating value (HHV)
	kcal/kg
	≥ 4800
(dry basic)
	≥ 4461
(as received)

	2
	Total Moisture (as received)
	%
	≤ 12
	8.0

	3
	Volatile matter (dry basic)
	%
	≥ 6
	6.5

	4
	Ash (dry basic)
	%
	≤ 40.86
	36.7

	5
	Ash (as received)
	%
	≤ 37.59
	33.76

	6
	Particle size
	mm
	≤ 15
	≤ 15

	7
	Hargrove Grindability Index (HGI)
	
	≥ 40
	45

	8
	Sulfur (dry basic)
	%
	≤ 0.8
	0.6

	9
	Carbon (as received)
	%
	≥ 45.30
	51.48

	10
	Hydrogen (as received)
	%
	≤ 2.86
	2.04

	11
	Oxygen (as received)
	%
	≥ 1.78
	2.28

	12
	Nitrogen (as received)
	%
	≤ 1.17
	0.95

	13
	Ash fusion  temperature
	
	
	

	
	Initial deformation temperature (T1)
	0C
	1160 - 1310
	1200


Appendix 1.2: Typical Coal Specifications

	No
	Parameters
	Unit
	Range
	Average Value

	1
	Higher heating value (HHV)
	kcal/kg
	≥ 4800
(dry basic)
	≥ 4461
(as received)

	2
	Total Moisture (as received)
	%
	≤ 12
	8.0

	3
	Volatile matter ( Dry basic)
	%
	≥ 6
	6.5

	4
	Ash (Dry basic)
	%
	≤ 40.86
	36.7

	5
	Ash (as received)
	%
	≤ 37.59
	33.76

	6
	Particle size
	mm
	≤ 15
	≤ 15

	7
	HGI
	
	≥ 40
	45

	8
	Sulfur ( Dry basic)
	%
	≤ 0.8
	0.6

	9
	Carbon (as received)
	%
	≥ 45.30
	51.48

	10
	Hydrogen (as received)
	%
	≤ 2.86
	2.04

	11
	Oxygen (as received)
	%
	≥ 1.78
	2.28

	12
	Nitrogen (as received)
	%
	≤ 1.17
	0.95

	13
	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

	14
	Ash fusion  temperature
	
	
	

	
	Initial Deformation temperature (T1)
	0C
	1160-1310
	1200

	
	Softening Temperature (H=W)
	0C
	1530-1600
	1580

	
	Hemispherical form(H=1/2W)
	0C
	1560->1600
	>1600

	
	Fluid(Flat Temperature)
	0C
	>1600
	>1600

	15
	Trace Elements Test (in as received coal)
	
	
	

	
	Fluorine
	ppm
	≤ 0.002
	

	
	Fluorine (Dry Basis)
	ppm
	≤ 0.002
	

	
	Arsenic
	ppm
	≤ 9.2
	

	
	Berylium
	ppm
	≤ 1
	

	
	Cadmium
	ppm
	≤ 1
	

	
	Chromium
	ppm
	≤ 24
	

	
	Copper
	ppm
	≤ 24
	

	
	Lead
	ppm
	≤ 20
	

	
	Mercury
	ppm
	≤ 0.11
	

	
	Molybdenum
	ppm
	≤ 10
	

	
	Nickel
	ppm
	≤ 30
	

	
	Selenium
	ppm
	≤ 1
	

	
	Vanadium
	ppm
	≤ 10
	

	
	Zinc
	ppm
	≤ 47
	


Appendix 1.3: Limestone Specifications

	No
	Parameter (as received)
	Unit
	Guaranteed Threshold Value

	1
	CaCO3 content
	wt %
	≥92 

	2
	Moisture content
	wt %
	≤1.2

	3
	Solid limestone size
	mm
	≤25

	4
	MgO
	wt %
	≤2

	5
	Fe2 O3
	wt %
	≤1.2

	6
	SiO2
	wt %
	≤0.6

	7
	Al2 O3
	wt %
	≤2.0

	8
	Bond work index
	kWh/Mt
	≤10 (expected)

	9
	Solid limestone (density)
	Kg/m3
	2400 – 2600


Appendix 1.4: Typical Secondary Fuel Specifications

	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
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Contracted Characteristics for Testing and Technical Limits

The Contracted Characteristics are the Contracted First Unit Capacity, the Contracted Facility Capacity, the Contract Heat Rate, the Dependable Capacity, the Site Reference Conditions and the Grid Reference Conditions. 

If, during the Term of the PPA, EVN requires any of the Contracted Characteristics to be changed, then the Parties shall in good faith discuss the impact of such requests.  If the Parties agree to change the Contracted Characteristics and if such changes require modifications to the Power Facility, changes to the O&M procedures, staffing regime or additional maintenance or a change in the spares holding, then the BOT Company may carry out such changes upon request by EVN and the Authorised State Body.  If a change of the Contracted Characteristics results in the BOT Company incurring additional costs, all such additional amounts shall be reimbursed by EVN to the BOT Company pursuant to the Schedule 5.

1. facility performance

The Contracted First Unit Capacity is 560 MW.
The Contracted Facility Capacity is 1120 MW.
The Contracted Heat Rate is identified in Schedule 5.

The First Unit Threshold Capacity ([90]
% of the Contracted First Unit Capacity) is [504] MW.

The Facility Threshold Capacity ([90]% of the Contracted Facility Capacity) is [1008] MW.

2. Contracted Characteristics for Testing

The Contracted First Unit Capacity, Contracted Facility Capacity, First Unit Threshold Capacity, Facility Threshold Capacity, Dependable Capacity 
and Contract Heat Rate shall be corrected to the Site Reference Conditions and Grid Reference Conditions set forth below:

2.1 Site Reference Conditions 

Following conditions shall be the Site Reference Conditions:

(1) Elevation above sea level:

8.0 metres

(2) Ambient air temperature:
27 degrees Centigrade

(3) Cooling Water intake temperature:
25 degrees Centigrade

(4) Barometric pressure:


1.013 Bar 
(5) Relative Humidity:


85 %

2.2 Grid Reference Conditions

The Power Facility is designed to provide (three (3) phase alternating current - 3ph.AC) electricity at HV transformer terminals (500 kV).  The Grid Reference Conditions are: 

(1) Grid Nominal Voltage:

500 kV 

(2) Grid Nominal Frequency:

50 Hz 

(3) Power Facility power factor:
0.95 lagging measured at the high voltage side of generator step up transformer.

3. Technical Limits

The operational criteria and limitations for the Power Facility (the Technical Limits) are set forth below. Operation outside the Technical Limits shall be on a reasonable endeavours basis (in accordance with Prudent Utility Practice) and at the sole discretion of the BOT Company. Any request by EVN to operate the Facility beyond the Technical Limits which result in additional costs being incurred by the BOT Company, shall be paid by EVN to the BOT Company in accordance with the Schedule 5.

3.1 Dispatch Range

Operation of the Power Facility beyond the Dependable Capacity shall be at the BOT Company’s sole discretion.  The BOT Company is not obliged to operate the Power Facility to provide any short-term power greater than the Dependable Capacity.

The Unit(s) are designed for base-load operation at the Dependable Capacity with limited load change capabilities within 20% range, between 80% and 100% of Dependable Capacity (the Load Range).  While issuing the Dispatch Instructions, Control Centre shall ensure that the any Unit or the Power Facility, as the case may be, shall not be cycled.
EVN shall issue Dispatch Instructions for the Power Facility and not for each Unit, when both the Units are available. However when only one Unit is available, the Dispatch Instructions shall be issued for such Unit only and not for the Power Facility. The permitted dispatch range of Unit or the Power Facility, as the case may be, shall not be less than 50% or more than 100% of the Dependable Capacity.  But while issuing the Dispatch Instructions, Control Centre shall to the extent possible ensure that any Unit or the Power Facility, as the case may be, is not frequently cycled outside of the Load Range. If the average monthly load requested by EVN is less than 75%, for a period of 30 days then such Dispatch Instruction shall be considered to be outside the Technical Limits.

Following each Dispatch Instruction leading to load variation, the Unit or the Power Facility, as the case may be, shall be operated for a minimum of three (03) hours at the new load. EVN shall inform the BOT Company at least 60 minutes in advance before requesting shutdown of the Unit or the Power Facility, as the case may be.

3.2 Start-up Times for the Unit/ Power Facility (in Minutes)

	
	Time to Synchronisation
	Time from Synchronisation to Full Load
	Total Start-up Time

	Hot Start-up
	90
	130
	220

	Warm Start-up
	130
	140
	270

	Cold Start-up
	500
	265
	765


The total number of Start-Ups allowed in any Contract Year shall be as follows: 

	Dispatch type
	Hot Start-Up
	Warm Start-Up
	Cold Start-Up
	Total

	Free Start-Ups
	3
	2
	1
	6

	Paid Start-Ups
	3
	2
	1
	6

	Paid Additional Start-Ups
	2
	1
	1
	4

	Total
	8
	5
	3
	16


Notes: Definitions of Start-Up, Hot Start-Up, Warm Start-Up, Cold Start-Up, Free Start-Up, Paid Start-Up, Paid Additional Start-Up will be inserted in Article 1.1 of the PPA.
EVN shall:

a) provide 36 hrs advance notice prior to any request for Start-Up; and

b)  In any event, not request another Start-Up within 7 days of the immediately preceding Start-Up.
3.3 Scheduled Maintenance

The Power Facility shall be operated and maintained in accordance with the manufacturer’s operations and maintenance recommendations. 
3.4 Fuel

The Power Facility shall operate using Coal.  Limestone shall be used for sulphur capture. Secondary Fuel shall be used for support during Start-up and shut-down and during operation at low loads.
3.5 Load Change

In issuing its Dispatch Instructions to the BOT Company, EVN shall take into consideration of the permitted rate of change in load for the Power Facility.  The rate of change in load for the Power Facility shall be as follows:

0 to 50% loads
According to Manufacturer’s Start-Up curves, Manufacturer Recommendations and the Start-Up times defined in Section 3.2 of Schedule 2.
50% to 100% loads 
5 MW/min in the case of each Unit or 10 MW/min in the case of the Power Facility. 
3.6 During ramping up and ramping down of load, EVN shall permit step changes in load and allow the Unit load to be held constant for at least thirty (30) minutes for stabilisation purposes after each step change.Operating Hours / Equivalent Operating Hours

The Power Facility is designed for base-load operation of 7500 hours per Contract Year after the Commercial Operation Date.  The Power Facility is not designed for cyclic and peak load operation.  While issuing the Dispatch Instructions, Control Centre shall ensure that the Power Facility shall not be cycled. 
Schedule 2 .
INFRASTRUCTURE FACILITIES

Note: The same as provided in draft PPA dated 10th April 2007
Schedule 3 
COMMISSIONING AND TEST PROCEDURES

1. Initial Tests

Prior to conducting the Commission of the First Unit, the BOT Company shall receive the Certificate of Readiness from EVN with regard to the Vietnam Side Infrastructure Facilities as agreed by the Parties in the PPA.  

Vietnam Side Infrastructure Facilities Tests 

2. Commissioning

Commissioning the First Unit or the Power Facility, as the case may be, shall demonstrate that it has been mechanically completed and that it meets the characteristics stated in Schedule 1 and Schedule 2 as certified by the Engineer.  Commissioning shall include the tests listed in Sections 2.1 and 2.2 below.

2.1 Functional Tests

The BOT Company shall conduct, in co-operation with EVN, the following functional tests for the Unit(s) or the Power Facility, as the case may be:

(a) Control and operation of protective devices that interface with the Grid System and the common 500kV Switchyard.  These tests should include: revision of connections and phasing; trip and close sequences; protective devices response and tripping characteristics and settings; interlocking; inter-tripping; alarms and data logging; circuit breaker operation; auxiliary and ancillary systems; batteries, chargers and uninterrupted power supplies (UPS). 

(b) Automatic voltage regulator and governor setting, adjusting and response to Grid System signals.

(c) Metering System operation and accuracy.  Accuracy shall be proven by certificates of calibration onsite or at works issued by a competent authority.

(d) Generator and transformer protection system tests.  Generator and transformer characteristics shall be tested at the respective works.  Results shall be proven by certificates from the works.

(e) Facility control and communication systems and their interfaces with EVN’s control center.

2.2 Operating Tests 

After satisfactorily synchronising the Unit(s) or the Power Facility, as the case may be, operational testing of the Unit(s) or the Power Facility will be conducted by the BOT Company in co-operation with EVN.  Once the BOT Company is satisfied that the Unit(s) or the Power Facility, as the case may be, is capable of safe continuous operation, the BOT Company will notify EVN of its readiness to carryout the Performance Tests.  
The Operating Tests are:

(a) Test for response to step load changes.

(b) Simulated full load rejection test.

(c) Safety system tests.

(d) Any other operational tests as the BOT Company may consider appropriate.

3. Performance Tests 
Prior to conducting an Initial Dependable Capacity Test the BOT Company shall demonstrate that the Unit(s) or the Power Facility, as the case may be, is ready in terms of mechanical and electrical stability and can be operated in accordance with Prudent Utility Practices.  To establish the Unit(s) or the Power Facility, as the case may be, is ready for the Initial Dependable Capacity Test the BOT Company may run as many preliminary tests as it deems appropriate.  In any event, the BOT Company shall be permitted to examine and clean (i) the  Unit(s) or the Power Facility, as the case may be, prior to the Initial Dependable Capacity Test and (ii) the Power Facility or any part thereof prior to any Dependable Capacity Test.  The preliminary tests shall be implemented in co-operation with EVN to ensure the required dispatch is acceptable.  The Initial Dependable Capacity Test and Dependable Capacity Test shall be conducted in accordance with Section 3.2 of this Schedule 4.

The Initial Dependable Capacity Test shall be deemed successfully completed upon the issuance of written confirmation of the test results by the Engineer while the Dependable Capacity Test shall be deemed successfully completed upon the issuance of written confirmation of the test results by the BOT Company and its acceptance by EVN.
3.1 Preparations for Dependable Capacity Tests

The following shall be in place prior to the Initial Dependable Capacity Test and any Dependable Capacity Test:

(a) The Metering Equipment, as listed in Schedule 6, shall have been installed and functionally tested.  Each device within the Metering Equipment shall have its own calibration certificate issued by a competent authority stating the device accuracy and test results at Site.

(b) Instruments shall be set up to monitor the ambient air temperature, cooling water temperature, relative humidity and the barometric pressure.
(c) Means of timing the tests shall be set up.  The Performance Tests timing devices shall be either: i) master clock signal from the plant control system (DCS), or ii) synchronised watches or clocks, as agreed by the Parties.

(d) The Operating Tests listed in Section 2.2 have been completed in the case of Initial Dependable Capacity Test.

3.2 Procedure for Dependable Capacity Tests

The Initial Dependable Capacity Test and the Dependable Capacity Test, performed at relatively constant ambient conditions, shall each have a duration of eight (8) hours (each the Test).  At the beginning and end of each hour during the Test, the BOT Company shall record the readings of the Metering Equipment and the Back-up Metering Equipment.  The Test shall be run using the Metering Equipment, the plant instrumentation for measurements, and the timing equipment as stated in Section 3.1.  

The Initial Dependable Capacity or the Dependable Capacity shall be the sum of the kWh recorded by the Metering Equipment during the Initial Dependable Capacity Test or the Dependable Capacity Test, divided by the total duration in hours, of the Test.  The calculation results shall be corrected to the Site Reference Conditions and Grid Reference Conditions (stated in Schedule 2). The corrected resulting kW shall be deemed the Initial Dependable Capacity or the Dependable Capacity, as appropriate. 
3.3 Environmental Tests

Environmental tests shall be conducted by the BOT Company to ensure compliance with the Environmental Standards.

Schedule 4 
Detremination of tariff
Note: The same as provided in draft PPA dated 10th April 2007

Schedule 5 
METERING SYSTEM

1. Metering & Energy Accounting

The metering system (the Metering System) shall be an automatic system integrated with the Power Facility’s plant control system, as described in Schedule 1 receiving signals from the Metering Equipment, the Back-up Metering Equipment and other measuring and metering devices required for safe, reliable and automatic data compilation and logging for determining the appropriate data required to provide accurate invoices in conformance with the Tariff. The Metering System will have the facility for downloading and remote reading of data by EVN at their load dispatching centres. The Back-up Metering Equipment shall have the same technical specifications as the Metering Equipment. The Metering System shall contain devices capable of measuring kWh’s which are both imported into and exported out of the Power Facility and compiling them into specified demand intervals to derive hourly kWd.  The Metering Systems shall be capable of interpreting and compiling the kWh and kWd data into readings and performing the required computations and adjustments required to: 

a) comply with the requirements of Article 12 of this Agreement.

b) measure, compile and record the DCn: Dependable Capacity (kWd in hourly demand intervals) and all other necessary parameters for testing the First Unit or the Power Facility, as the case may be, pursuant to Article 7; and provide the necessary inputs required to develop the monthly invoice as described in Schedule 5;

c) automate the metering data collection at Metering Points for collection and storage in the computer as basis for determining the energy delivered in the billing period and record active and reactive capacity at the Metering Points with duration for analysis cycle being 1 hour for energy delivered from 0:00 hours to 24:00 hours of each day of the billing period;  and 

d) ensure that the active and reactive  capacity at the Metering Points are : (i) automatically recorded on a daily basis, (ii) stored at the database of the BOT Company, (iii) transferred to the data storing and processing system of EVN for the purpose of dispatching the Power Facility, (iv) used as the basis for the operation management of Metering System, and (v) utilized for comparing the actual dispatched capacity of the Power Facility with the capacity as per the dispatching instructions by Control Centre.

Metering System shall have sufficient specific design of metering current, relevant drawing and adequate supporting information, detailed explanation on every Metering Equipment which is used for the purpose of agreement on design, installation, acceptance, maintenance and testing and verification.

Metering System shall be installed at the location as described in Section 3 of this Schedule and shall be basis for determining the delivered energy (sale and purchase) and for billing and payment.

Technical design of Metering System shall be agreed by EVN and the BOT Company before new installation and replacement during the operation. 

2. TECHNICAL REQUIREMENTS OF METERING SYSTEM 

2.1  
Configuration 
a) Current transformer (CT);

b) Voltage transformer (VT);

c) Metering Equipment;

d) Electrical circuit and secondary cable;

e) Equipments serving for collecting data and data transmittal line;

f) Safety protection equipments, seals;

g) Contingency equipments, connection conversion equipments, current isolated equipment serving for testing purpose; and

2.2  
Technical Requirements 

2.2.1 Metering Equipment

Metering Equipment shall have the following features:

a) Metering Equipment shall be 3 phases, 4 wires.

b) Standard electronic meter can be programmed.

c) Multi price list meter.

d) Measuring active and reactive energy - the meter shall have capability to distinguish values and directions of both active energy and reactive energy.

e) Measuring energy under 4 quarter angles.

f) Capability to measure maximum factor, write load factor diagram.

g) Capability to connect to computer, collecting and reading data at the site and from distance.

h) Power for meter shall be provided from second voltage system and shall be ensured to be alive when 1 or 2 phases are off.

i) Capability to be protected at multi security password levels.

j) Meter shall have seal locations to ensure no illegal approach can be made to any circuit point or any changes to data programmed can be made without breaking the seals.

k) Energy main meter and backup meter shall be of static automatic type with functions and hardware configuration being at least compatible with data collecting and processing system of EVN.

l) Shall have accuracy limit of 0.2S for active power as per IEC 62053-22 and at least 2 for reactive power as per IEC 62053-23.

2.2.2 Current Transformer 

a) Current Transformer shall have the following features: Current transformer shall have secondary measuring windings separate for measuring equipment and Metering Equipments.

b) Current transformer shall have seal on the cover of secondary windings of all measuring equipment and Metering Equipment in order to ensure that no illegal intervention can be made to the circuit point without breaking the seal. Accuracy limit of 0.2 as per IEC 60044-1.

2.2.3 Voltage Transformer 

a) Voltage transformer shall have secondary measuring windings separate for measuring equipment and Metering Equipment

b) Voltage transformer shall have seal on the cover of secondary windings of all measuring equipment and Metering Equipments to ensure that no illegal intervention can be made to circuit point without breaking the seal.

c) Shall have accuracy limit 0.2 as per IEC 60044-2.
2.2.4 Metering Circuit

a. In any circumstances, secondary windings of current transformer and voltage transformer and secondary cable connecting to Metering Equipment of the main measuring and Metering System shall not be used for any other purpose and shall be totally independent of backup measuring and Metering System. Metering circuit of Metering System (current circuit, secondary voltage) shall be totally independent to the secondary circuit of protection relay system and metering devices which serve the operation monitoring such as V, A, W. 

b. Conductor size of secondary cable shall be suitable with the load of metering circuit, secondary cable of energy Metering System shall go on the shortest way with least number of connection points through the seal. The  load resistance of metering circuit and changes causing impact to CT and VT shall be within the allowable limit as per relevant standard equivalent to capacity and accuracy limit of CT and VT.

c. Capacity load of secondary circuit of CT and VT as well as Metering Equipment shall not exceed fix load mentioned on the label of CT and VT.

d. In circumstances where electrical circuit is used for both backup metering system  and other measuring equipment, it shall be ensured that it will not create any influence on accuracy of the whole metering system and can be sealed for the whole measuring circuit, measuring equipment as well as the energy -metering equipment

e. Secondary instrument winding of CT, VT which serve the energy Metering System shall be integrated at separate intermediate cabinet and satisfactory for sealing of the cabinet’s door or of individual terminal.
f.  Meters for purpose of energy metering, associated auxiliaries and sealing terminals shall be collectively installed in separate cabinets with doors and satisfactory for sealing

2.2.5 Meter Data Collecting and Data Reading System 

a) The BOT Company shall ensure that Metering Equipment is installed with appropriate distant data collecting and data reading system conforming to transmittal and protocol of the distant data collecting and data reading software which will process data at the data centre of EVN (characteristics, protocol and requirements for integration with the software);
b) Metering Equipment shall have information gate, integrated information transmittal equipment meeting standard RS232 communication protocol and modem inside Metering Equipment shall be capable of implementing distant connection via modem and public transmission line (PSTN).

c) Data will be transmitted to EVN via public telephone system or leased line. Data transmittal method shall be protected from illegal interventions.

d) Communication devices to be connected to the Metering Equipment shall be equipped with lightening protection device in avoiding the lightening pulse transmitted via communication network causing damage to the meter 
e) Conversion and isolation equipment, public information and telecommunication connecting equipment (PSTN), testing equipment installed inside the switchbox cabinet shall conform to safety requirements and management works. Subject to metering data collection mode at the terminal point agreed by EVN and the BOT Company, the BOT Company shall arrange station computer (PC) for reading and archiving data onsite or via centralised data collection set. Data collected to the station PC of the Power Facility shall be transmitted to the database of the server located at the EVN’s office;

2.2.6 Technical Requirements for Seal and Security of Metering System

Main and Back-up Metering Systems shall meet the following requirements on sealing and security:

a) Specific sealing method and form shall be described in detail in the detailed technical design of Metering System and in technical description, and shall be objective and fair between EVN and the BOT Company;

b) Sealing method and form shall be agreed by EVN and shall form the basis for the two parties to carry out the sealing and inspection of Metering System;

c) Whole measuring and metering system including components such as: wire connection box for CT, VT, Metering Equipment, seals, connecting components, secondary circuit, supporting equipments, logical circuit, meter cabinet, information lines and network shall be sealed to avoid illegal interventions.

d) Software of Metering Equipment shall have password protected with multi accessing levels in order to decentralize to different users with different processes. Software, reading, transmittal and synchronization system of Metering Equipment shall be password protected to ensure the safety, accuracy and reliability of data collection.

e) The BOT Company shall ensure that the readings in the meter shall be protected against illegal onsite access or remote access by passwords and relevant isolating devices;

f) The agency who installs, inspects and carry out the sealing shall be appointed mutually by EVN and the BOT Company so long as they: are a legal entity, have the function or being authorised to conduct the testing of measuring devices, are capable in term of human resource and have the facilities for testing the Metering Equipment.

g) Meter installation and testing provider shall only give password “read only” (level 1) to EVN and the BOT Company and metering data collection and management agency of EVN for reading and monitoring the capacity and energy readings;

h) Password “resetting the meter clock” (level 2) with ability to synchronize the time of the meter shall be given to the metering data collection and management agency for remote periodic synchronisation of the meter’s time with the standard time source (e.g. GPS Clock installed by the BOT Company at the Power Facility);

i) Meter installation and testing provider shall keep password level 1, 2, 3 which were already set for the meter.

j) Meter installation and testing provider shall not provide password “setting” (level 3) to individual or second party (unless other agreement), shall ensure the confidentiality and shall take full liability on security of “setting” password (level 3) which was already set for the meter;

k) Through the number of programming in the meter, EVN and the BOT Company shall supervise the security and usage of level 3 password of the meter installation and testing provider/agency. 

2.2.7 Ambient Conditions Measuring System

a) This system shall include instrument, conversion, collection and automatic recording equipment for recording the cooling water temperature to provide data for correcting the output and heat rate as described in Table 1.16(A), Schedule 5 of the Agreement.

b) The location of cooling water temperature will be at the inlet of the condensers.

c) Technical design of this system and its detailed explanation will be provided to by the BOT Company to EVN and agreed by EVN.

d) Accuracy limit, tests and sealing method, processing, storing and managing the cooling water temperature recording system will be agreed in detail in the technical design and detailed explanation for this system. 

3. Metering Points

The Metering Equipment and the Back-up Metering Equipment shall be located at the appropriate Metering Point as described in the Table below.

	Metering Equipment Device Description
	Medium & Units
	Metering Point

	Main Meter for Exported and Imported Energy, 500 kV
	Electricity (kWh)
	At the high voltage side of generator step up transformers 

	Back-up Meter for Exported and Imported Energy, 500 kV
	Electricity (kWh)
	At the high voltage side of generator step up transformers

	Meter for Imported Energy 110kV
	Electricity (kWh)
	At the high voltage side of start up transformer


4. Accuracy of Meters

The kilowatt-hour meters supplied for the Metering Equipment and the Back-up Metering Equipment shall have a manufacturer specified meter accuracy of +/- 0.2%.

5. Data Logging (Energy and Demand)

The Metering System shall each day compile kWh and kWd data from the Metering Equipment and Back-up Metering Equipment in 1 hour intervals, starting from 0:00 hours - 0:59 hours and ending at the 23:00 hours - 23:59 hours.  Twenty four (24) one hour records (each the Hour Total) will be prepared each day for each of the following parameters:

a) Total exported electric energy provided to EVN: as summation of exported kWh’s.

b) Net Energy Output as summation of exported kWh’s during periods of operation.

c) Exported electric demand provided to EVN: as a record of exported kWd compiled in hourly demand intervals.

d) Total imported electric energy from EVN: as summation of imported kWh’s.

e) Imported electric demand from EVN: as a record of imported kWd compiled in hourly demand intervals.

6. Calculations Derived from Logged Data

The following parameters shall be calculated using hourly data compiled by the data logging system:

Coal Correction Factor Index KCl,

Secondary Fuel Correction Factor Index KSl
The specified Billing Period information from the Metering System, (or otherwise determined pursuant to Article 12.2 of this Agreement) shall be used for determining the appropriate charges pursuant to Schedule 5.

�  Typical Coal Specifications are subject to final confirmation of Vinacomin.


�  Limestone Specifications are subject to final confirmation of Vinacomin.


� The Threshold Capacity has not been agreed between the parties.


� Article 9.2 (f) of the PPA shall be amended to reflect the following:


Declared Capacity shall be notified by the BOT Company for each hour of the day. In addition the BOT Company shall also notify the actual capacity at the forecasted ambient temperature for each hour of the day.


The actual capacity made available shall be within 3% band of the capacity notified at the forecasted ambient temperature.


For the purpose of calculating the liquidated damages under Article 8.2 (b) of the PPA, the Declared Capacity (at the Site Reference Conditions and Grid Reference Conditions) shall be used as the basis. 


� Article 9.2 of the PPA shall be amended to include the following:


The number of load changes in each Day Ahead Notification provided by EVN to the BOT Company shall not be more than [three (3)]. 


� List of tests on Vietnam Side Infrastructure Facilities shall be mutually agreed after finalization of the contents of Schedule 3, including division of works between EVN and the Developer 
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