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1 PREAMBLE

1.1 Project general description

SKCP (SMURFIT KAPPA Cellulose du Pin) and DALKIA France got closer to develop a biomass cogeneration project located on the city of FACTURE (BIGANOS/33), to:

· generate electricity sold on the network operated by RTE under the tender of the CRE,

· produce steam for SKCP purposes, part of which is substitution of fossil energy consumption (natural gas),

· maximize the value of biomass by-products from the process of SKCP (bark, smalls, sludge, …),

· modernize the energy production equipment of the Facture industrial site.

SVD 19 (100% subsidiary of DALKIA France) will operate the new installations.

The planned installations are aimed by the ICPE rule (classified installations for environmental protection).

Considering the DAE, the annual operating time of the biomass power plant will be about 8 500 hours/year.

The SVD 19 installations are located near the existing installations of SKCP, on SKCP parcels which are at disposal of SVD 19 by the contract for its duration. They will include storage and biomass preparation area as well as a central area with a boiler islet, interconnected by a set of overhead conveyors.

1.2 Missions of CdF INGÉNIERIE

DALKIA France wants to sell this biomass cogeneration project.

KKR (KOHLBERG KRAVIS ROBERTS & Co) is interested to acquire it.

Therefore, KKR requires the assistance of CdF INGÉNIERIE for 10 missions:

· M1: technical assessment of the plant, focusing on whether it has been constructed in line with the targeted availability/efficiency/production – Volume parameters.

· M2: technical assessment of Smurfit (steam host) black liquor boiler used to supply steam to SVD 19 (if access to diligence it is given to CdF INGÉNIERIE).

· M3: operating metric forecasts for plant over next 20 years (operating life), i.e. of availability, efficiency, maintenance downtime, unplanned downtime (using data from comparable plants KKR may have analysed), etc.

· M4: assessment of whether operating guarantees provided by DALKIA are realistic, i.e. what is probability they will breached requiring DALKIA to pay penalties.

· M5: check of whether all required authorisations/approvals have been obtained for the plant to bi in full operation mode.

· M6: assessment of results of tests conducted on the plant by DALKIA to estimate potential upsides (e.g. higher plant efficiency than forecast) – how sustainable they are and what the impact of them will be on plant revenues.

· M7: regulatory review of biomass CHP section in France including: (i) confirmation/correction of regulatory forecasts provided by DALKIA, (ii) potential changes that could be made by the regulator that would impact plant revenues (within its operating life).

· M8: terminal value of the plant at the end of its operating life (including estimate of plant closure costs).

· M9: review/assessment of key plant contracts (O&M contract with DALKIA and transformation contract with Smurfit).

· M10: detailed study of biomass supply sector in France focusing on (i) evolution of biomass prices historically, (ii) forecasts for biomass price over the next 10 years, (iii) ease of potentially replacing current biomass suppliers to SVD 19 and replacing them with another supplier (i.e. who are the other potential biomass suppliers who could supply to SVD 19, how long would it typically take to set up this new supply chain & what would the process steps be).

Following outputs are to be given by CdF INGÉNIERIE to KKR:

(i)
technical assessment report on SVD 19 plant covering all the sub-topics included in the scope (the current document),

(ii) regulatory review of the biomass CHP sector in France,

(iii)
biomass supply review report covering the points mentioned above in M10.

2 COMMENTS ON THE ANALYSIS OF THE THERMAL BALANCES
2.1 Power Plant main equipment
The power plant is mainly composed of:
· one Biomass boiler,
· one gas boiler in relief CH9,
· one steam turbine GTA1 of 21 MW,
· one steam turbine GTA2 of 42 MW.
The steam turbine GTA1 is fed by the steam produced by the “Black Liquor” boiler and the steam turbine GTA2 is fed by the steam produced by the Biomass boiler.

2.2 Analysis of the thermal balances

2.2.1 Thermal balances

The Thermal balances given in the data room are given in the table below. 
These thermal balances represent the design cases.
	Case 1 : normal operation

	Case 2 : BL Boiler Maximum

	Case 3 : BL Boiler Low

	Case 4 : BL Boiler Stop

	Case 4 bis : BL Boiler Stop

	Case 5 : Paper line break

	Case 6 : BL Boiler Maximum + MAP 6 break

	Case 6 bis : BL Boiler Maximum + MAP 6 break

	Case 7 : 21 MW Turbine Default

	Case 8 : co-incineration

	Case 9 bis : 42 MW Turbine Default

	Case 9 bis : 42 MW Turbine Default

	Case 10 : Biomass Boiler Maximum

	Case 11 : Site Closure

	Case 11 bis : MAP 5 definitive closure

	Case 12 : Biomass Boiler 50 %

	Case 12 bis : Biomass Boiler using 50 % gas

	Case 13 : Biomass Boiler and MAP 5 stopped

	Case 13 bis : Biomass Boiler stopped

	Case 14 : Biomass Boiler Stopped + CH9 gas & 21 MW Turbine


The cases have been analyzed and the most impacting cases for the study of the normal conditions of operation, and on the failure or the total or partial shutdown of the SKCP installations (shutdown of one paper production line, shutdown of the black liquor boiler,…) or the possible paper mill closure, are:

· Case 1: Normal operation,
· Case 5: Paper line break,
· Case 11: Site closure.
2.2.2 Methodology of the thermal balance analysis
The analysis of the thermal balances was done in two steps:

· the critical analysis of the calculation and the parameters used for the thermal balances: the comments are given in paragraph below
· the critical analysis of the simulation results: the comments are given in paragraph below
Note: The thermal balances have also been analysed in order to know if they have been reviewed according to the reservations and agreed observations of the concerned manufacturers.

2.3 Comments on the modelisation

2.3.1 Calculations in the thermal balances
The calculations used in the thermal balances do not show particular mistakes.

But the following parameters deserve to be adjusted in the simulations:

2.3.2 Isentropic efficiency of the steam turbine GTA2
After the thermal balance diagrams analysis, it appears that the isentropic efficiencies used for the design calculation in the data room are not the same than those defined in the THERMODYN technical specification enclosed in the contract.

For the case 1 “Nominal Operation”:

	
	Thermal Balances
	THERMODYN Offer

	Controlled extraction
	81.8 %
	76 %

	Bleed
	81.8 %
	75.3 %

	Exhaust
	81.8 %
	80.1 %


As the isentropic efficiencies used in the thermal balances are higher than those given by the Contractor, the electrical power is then overvalued.

Moreover, we can notice that between the design cases and the performance tables enclosed to the contract with Thermodyn, a new low pressure bleed has been added. This bleed seems to be fitted to supply the low pressure heater for the condensate. Thus, the steam cycle has been modified, and according to the performance table of Thermodyn, in a good way for the efficiency, as this flow rate of steam is now used to produce electricity between 4 bars and 1 bar.

For the case 5 “Paper line break”:

In this case, a failure of a paper mill production line induces a lower steam demand and the steam which is usually used by the paper mill is used for electricity production here. But in this case the global efficiency decrease by around 10% as the electricity produced do not compensate the loss of thermal power sent to the paper mill.

	
	Thermal Balances
	THERMODYN Offer

	Controlled extraction
	82 %
	76 %

	Bleed
	82 %
	77.6 %

	Exhaust
	82 %
	81.6 %


Again, the isentropic efficiencies used do not correspond to those defined in Themodyn offer, as we can see in the table below.

For the case 11 “Site enclosure”:

Concerning this case, according to the design simulation, the GTA2 should be able to use the all steam produced by the biomass boiler. In this case the GTA2 should produce up to 40.2 MWe.

As all the simulations are based on the same assumptions, the isentropic efficiencies are overestimated for this case too.

	
	Thermal Balances
	THERMODYN offer

	Controlled extraction
	82 %
	75.5 %

	Bleed
	82 %
	76.8 %

	Exhaust
	82 %
	81 %


If, excepted concerning the number of bleeds, we do not have major comments on this simulation in itself, an important point between this simulation and the Thermodyn technical specification is the limitation of the inlet flow rate of the turbine in this particular case, as detail in §2.3.3 here after.

NOTA: the comments above on the GTA2 and concerning the bleeds and the isentropic efficiencies can be applied to the GTA1 as the different pressure and flow rates of the bleeds have been modified. As this turbine is not used in case of enclosure of the paper mill, the GTA1 is not detailed in this report but has been checked too, has needed for the global efficiency study.

2.3.3 Inlet flow in the steam turbine GTA 2 in case of the paper mill closure

In case of the site closure, the flow of the controlled extraction and the bleed decrease, so the flow in the last stages of the steam turbine increases. 

But, Thermodyn specifies in its offer that the flow in the last stages of the steam turbine is limited, so that the maximal inlet flow in the steam turbine is equal to 166 t/h, instead of the 168.8 t/h as used for the design case.

However, in the thermal balance, the inlet flow is equal to 168,8t/h.

So the electrical power is equal to 40.2 MWe but it is overvalued.

With 166 t/h, the electrical power that can be produced, according to Thermodyn, is equal to 38.5 MWe. So the annual production value at the generator output per year is around 328 000 MWh/yr instead of 342 500 MWh/yr with 40,2 MWe. 

This decrease influences the global efficiency of the installation in this case, but in a less important way as the thermal power needed by the steam cycle decreases too: from around 25,9% to around 25.1%.

This reduction of the inlet steam flow rate (around 3 t/h) induces a decrease of the thermal power to be supplied by the biomass boiler. The corresponding thermal power is estimated to around 2.2 MW, and corresponds to a decrease of around 1 t/h of biomass, so around 8 520 t per year (for 8520 h per year).

2.4 Main results 

2.4.1 Designed electrical power of GTA2

The electrical powers obtained with the adjustments explained in the above paragraphs, for the different cases, are:

	Case
	Electrical power given in the thermal balances
	Recalculated electrical power*

	Case 1: Normal operation
	30.36
	29.22

	Case 5 : Paper line break
	37.84
	35.53

	Case 11 : Site closure
	40.2
	37.5


*based on Thermodyn performance tables given with the contract, those values include the mechanical and electrical efficiencies.

As explained before, for the design cases, the electrical power produced is overestimated and the most important decrease concerns the case 5: enclosure of the paper mill.

Compared to the design value, the design value corrected with corresponding isentropic efficiencies is 2.7 MWe less. This difference can be found within Thermodyn technical specification, where the steam cycle seems to have been optimised.

2.4.2 Electrical power from Thermodyn technical specification
As explained before, the steam cycle has been modified since the original design. On GTA1, the pressures of the bleeds have been modified; on GTA2 a bleed has been added at around 1 bar. Thus the steam cycle has been optimised to improve performance and electricity production for the nominal case 1.

The corresponding electricity production in MWe is as follow:
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Normal operation
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Paper line break
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If concerning the main cases, case 1 and case 5, the electricity production increases, in case of paper mill closure, the quantity of electricity produced by the GTA2 and the biomass boiler decreases from the 40.2 MWe announced to 38.5 MWe due to turbine limitation (cf §2.3.3).

2.4.3 Global efficiency

The main advantage of the CHP production (Combined Heat and Power production) is the possibility to obtain a high efficiency for the global installation. And thus it allows to valorise as well as possible the energy delivered by the fuel.

From the previous remarks made about the design and electricity production, different global efficiencies can be estimated:

1. for the original design, as calculated in the data room,
2. for the corrected design, using Thermodyn’s isentropic efficiencies,

3. for the Thermodyn technical specification, corresponding to actual design.

The first remark for each case concerns the thermal needs of the paper mill. As those needs are continuous between each case, they do not modify the global efficiency. The factor that will change the global efficiency is the electrical production.

Thus, the global efficiencies for each studied cases are as follow:
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As the thermal needs of the paper mills are important, it corresponds to the main part of the global efficiency. As the steam cycle has been optimised for the case 1, the other case’s efficiencies are indirect consequences of this optimisation. In particular for the case 11: enclosure of the paper mill: the installation loses the thermal part of the paper mill and thus become a “classical” biomass power plant. 

But as the plant has been designed for CHP, the efficiency in case of paper mill closure is quite low compared to usual biomass power plants.

The main point concerns the electricity production when the paper mill totally shuts down: according to Thermodyn specification, the electricity power produced is 38,5 MWe whereas in the Excel table 19.01.03 Technical Simulator – 11 06 10.xls the value used in the calculation for this case is 41,3 MWe.

3 VIEWS ON THE PERFORMANCE GUARANTEES AND AVAILABILITY OF THE INSTALLATIONS

3.1 Guarantees to be given by the manufacturer

a) Steam generation

Design fuel mixture 
A


Maximum continuous steam generation (MCR) kg/s
47,15


Minimum continuous load 
kg/s
23,6


Steam pressure

Design fuel mixture

A


Live steam at delivery limit 
bar(g)
119



Steam pressure fluctuation during stable load conditions



%

± 4



Steam temperature

Design fuel mixture

A


Live steam at delivery limit 
°C
520



Full superheating range 
%
70-100


Steam temperature fluctuation during stable load 

Conditions 
°C
± 5



Thermal efficiency at Design point A: 89.80 %.

The maximum auxiliary power consumptions at the boiler operation point A: 3510 kW.

Flue gas emissions with the Design Fuel A (in accordance with French regulation Arrêté du 20 juin 2002 for the large combustion plants).

The average emission content in the flue gas leaving the stack will not exceed the following daily average values on volume basis at 1,013 barg pressure and 0°C temperature with an O2-content of 6 % (dry gas):

Design point A:
Daily average
Hourly average

Dust
20
40 mg/Nm3(d)

NOx (as NO2)
300
600 mg/Nm3(d)

SOx (as SO2)
200
400 mg/Nm3(d)

CO
150
300 mg/Nm3(d)

VOC (COV as per arrete 20 juin 2002)
110
220 mg/Nm3(d)


Limit value during sampling period

PAH (HAP as per arrete 20 juin 2002)
0,1
mg/Nm3(d)

Cd, Hg, TI (each separately)
0,05
mg/Nm3(d)

Cd+Hg+TI
0,1
mg/Nm3(d)

As+Se+Te
1,0
mg/Nm3(d)
Pb
1,0
mg/Nm3(d)

Sb+Cr+Co+Cu+Sn+Mn+Ni+V+Zn
5,0
mg/Nm3(d)

The average emissions during the guarantee test won’t exceed the daily average values. The hourly averages during the guarantee test will not exceed the hourly average value.

b) Turbine data

b1) Counter pressure turbine GTA1

Case 1, nominal operation
	Counter pressure turbine
	Nominal

	Electrical power produced at the terminals of the alternator 

· commissioning MSI

· at 8000 h
	Case 1 ( = case 5)

18 860 kWe

18 860 kWe


Case 5 = Functioning with break paper
Guarantee: Counter pressure turbine and ancillary equipment: 97%
b2) Condensing Turbine
	Condensing Turbine
	Nominal
	Paper break

	Electrical power produced at the terminals of the alternator 

· commissioning MSI

· at 8000 h

Steam title in turbine output 
	Case 1

31 835 kWe

341 835 kWe

89.5 %
	Case 5

38 980 kWe

38 980 kWe

91.2 %


Guarantee: Condensing Turbine and ancillary equipment: 97 %

3.2 Analysis of the commissioning tests

The first coupling was made last week of August 2010.

The industrial operation began on October 4th, 2010. That means the plant is ready to run at its nominal capacity. DALKIA explained that the industrial operation is going on for 3 or 4 weeks. At the end of this period, the trial run is performed.

DALKIA explained that they need to have 7 criteria satisfied before pronouncing the “taking over”.

DALKIA said that they had planed the performance tests which will be done during December 2010. These tests are essential to have a right vision on the performances.

We are particularly surprised because DALKIA has planed to signed the handing over with Metso on November 17th, 2010, while the performance tests were not realized.

3.3 Production of November 2010

Electric production records were made from 1 to 16 November 2010.

The 2 / 3 of production have been made by the GTA2 and 1 / 3 by GTA1, which is consistent since GTA2 has power of 42 MWe and GTA1 power of 21 MWe.

On these 16 records, 2 values regarding the warranty of electricity are aberrant the 15 and 16 November, therefore they cannot be considered. The 16 November, tests were performed on the GTA1.

On the 14 usable records:

a) 5 days showed lower production as the guarantee.

Serious differences of about 15% to 17% are noted on 7 November and 9 November for technical problems:

· November 7th, a pressure sensor failure caused the trip of GTA2.

· November 9th, the screen became clogged and the biomass feeding of the boiler has been cut off.

· 3 days showed lower production of about 8% of the guarantee without specific problems reported:

b)
6 days conform to the guarantee.

c)
3 days show a production upper to the guarantee (2 x 10% and 1 x 2%).

During those 14 days, 14594 MWh were produced while guarantee production was 14923 MWh so an under-production of 2.2%.
14594 MWh represent an average of 43.4 MWe per hour. This value, realized in a cold month, should be higher than the average yearly value of 49 MWe per hour.
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CdF INGENIERIE considers that the production of the first two weeks of November 2010 is too low regarding the guarantee values. Our experience permits us to qualify these results as acceptable regarding the fact that SVD 19 is at the beginning of the commissioning period.
Considering the 43.4 MWe average realized beginning of November 2010, the production is 8.8% under the yearly average production. This low production is not enough detailed in the data room.

Nevertheless, CdF INGENIERIE recommends to continue the observation of the production during the next weeks and months.
4 SPECIFIC REMARKS CONCERNING THE AVAILABILITY AND THE RELIABILITY OF THE MAIN INSTALLATIONS OF SVD 19

4.1 Comments about the availability of the main installations

4.1.1 Boilers
4.1.1.1 « Black Liquor » boiler
The black liquor boiler has been retrofitted approximately for 10 years. We have no more information concerning the black liquor boiler. But even, in the future, some steam tubes failures can probably occur making the black liquor boiler unavailable.
4.1.1.2 Biomass boiler

The boiler contains refractory concrete block, on a height of 20 meters.

By experience, it is known that the refractory blocks have not a long lifetime and have to be change several times during the boiler lifetime.

So the risks of failures or degradation due to the presence of the refractory blocks have to be taken into account.

Nevertheless, the supplier Metso is a well known manufacturer which has a big experience, has built many biomass power plants. So, we can be confident in the Metso boiler.
4.1.2 Steam turbines and generators
Steam turbines and generators GTA1 and GTA2 are new; generally, turbines and generators are not fragile equipment. Even more, the supplier GE Thermodyn is a well known manufacturer which has a  big experience and provides good material.
4.2 Comments on the Operating table
By analyzing the operating table of SVD 19, prepared by DALKIA, over 20 years, we can note that the total number of shutdown hours of the installations over one year corresponds to an overall number of 5 days or of 10 days.
The real consideration of the following points can be wondering:
· Interventions for heavy maintenance phases on the SVD 19 plant: need to replace substantial components (refractory in boiler, tubes of boiler, ...). Indeed, over 20 years, various types of operations have to be performed on the boiler, on the pumps, on the fans and the turbo-alternators.
· Heavy interventions on the SKCP side. 

· The failure of the boiler using black liquor as fuel, breakdowns or stops of a line, the constraints on networks.
· Replacements of the lines reached at end of life (especially for existing lines).
SVD 19 is a new installation but the SVD 19 availability is combined with the SKCP availability. We have to take into consideration that we are bound with the lifetime of SKCP equipment (including sub equipments and auxiliary as boiler tubes, smoked circuit joints, the internal coatings of the boiler).
During the stops allowing to do the maintenance of the installations, it should be noted that interventions should also take place on electrical stations 13.5 and 63kV.
To ensure the best availability and reliability of installations, it is important to ensure that SVD 19 have entrusted (or intends to assign) the operating and maintenance contract with DALKIA but including also interventions from the main manufacturers (Metso boiler, Thermodyn turbine, …).
5 IMPACT OF THE CURRENT STATE OF EXISTING INSTALLATIONS

5.1 SKCP paper mill

SKCP installations include:

· Machine 5 for production of kraft paper,

· Machine 6 for production of kraft paper (retrofitted 2 years ago),

· Unit for pulp paper production (connected with black liquor boiler retrofitted 10 years ago).

For information:

· SKCP has retrofitted his black liquor boiler for 10 years.

· SKCP has an average stopping of his production by slit of paper of 700 hours/year, corresponding approximately to 70 stops of 10 hours.
There is no availability and reliability report of SKCP installations that could be integrated in order to obtain the best availability and reliability of SVD 19.

If SKCP stops the biggest machine 5 or 6, SKCP will need less steam but the efficiency will stay in the CRE II ratio of 69.5%, minored by 10%.

5.2 SVD 19 Power plant
CdF INGENIERIE has visited SVD 19 power plant. The first impression is that it looks very good built and, generally speaking, the whole power plant seems well designed.
Regarding the data room, it would be useful to find more documentation such as:
· Reporting of Control Office after various missions (solidity, compliance with European directives, electrical installations, initial-verification report of installations, compliance security for platforms access, .., )- the data room includes only a preliminary report based on the technical specification and for which we do not know the given consequences

· The stack height calculation for main and auxiliary boiler
       The end of work completion report (linked to the construction permit and confirmation of areas subject to taxes)
         The final IC diagram 
        The process and instrumentation diagram which allow to have an opinion on redundancy
         The final single line diagrams 
         The  Hazop study
         all the test reports of guaranteed testing and the tests vis-à-vis the electrical networks
         the reports confirming the adequacy of electrical installations with the regulatory requirements and the  EdF requirements (reactive compensation, for memory the plant must also ensure the compensation of reactive initially provided by the GTA which will  be shut down, holding for the voltage drop, stability, … ) 
 
The file 03.06 "significant material and equipment" is currently empty when we could expect to find useful information on the  boiler, turbo, and other equipments affecting the smooth operation of the plant or even information on critical equipment side SKCP (elements regarding the maintenance, the availability, ...)

Regarding the gas network, it seems that some valves are missing to be in accordance with the French regulation, and perhaps some PSL (Pressure Switch Low) have inadequate levels in the boiler house.
Concerning the operating board for 20 years, DALKIA did not take in account some particular heavy maintenance points like 10 years plan.

6 SPECIFIC OBSERVATIONS CONCERNING THE APPARENT DISPERSION OF THE SVD 19 INSTALLATIONS AND THE INSTALLATION INTEGRATION WITHIN THE SKCP SITE AND PROCESS

6.1 Dispersion of installations of SVD 19 in the papermaking industry

The auxiliary facilities which are essential to the operation of the biomass plant, even without taking into account the export of steam to a client, are dispersed in the papermaking industry installations.

Indeed the project is characterized by a strong overlapping of the plant in the papermaking industry.

The plant takes advantage of various facilities located in various sectors of the papermaking industry, we can notably mention:

· The biomass packaging station, this facility was partially built by the company SKCP for this project.

· Some biomass storage areas.
· The water treatment plant to produce demineralised water.
· The effluent treatment plant.
· The storm water basin. 
· The fire polluted effluents retention basin.
· The compressed air production station. 

· The 13 kV electrical station.
· The 63 kV electrical switchyard.
All the battery limits between SVD 19 and SKCP have been established on Excel file which shows the split in terms of maintenance, responsibility and insurance.

All the obligations which are incumbent on SVD 19 will be transferred to DALKIA in the O & M contract.

6.2 Possible solutions in the case of SKCP stopping 

6.2.1 Stopped installations 

Some of these facilities will probably be stopped and new facilities should be put in place to replace them.

They will be designed to be more adapted to current needs of the plant and will be built near the biomass plant in order to make easier the exploitation of the whole.

This situation occurs especially for the effluent treatment plant and for the demineralization station that will be sized for the sole purpose of the plant.
6.2.2 Refurbished installations

Other facilities that are common at this time could be refurbished. They could be fenced and then, they will be deported installations.

This situation will happen notably for the 63kV electrical switchyard.

6.2.3 Installations which may be included within the scope of the new plant

Other installations which are located in the near of the biomass plant may be included within the scope of the new plant.

This situation occurs especially for the additional biomass storage area and for biomass packaging installations.

It should be emphasized that this situation is possible provided that the SKCP Company also stop the sales of biomass.

6.2.4 Remarks
Moreover, it is necessary to note that it will also be overcome as much as possible the servitudes and to check the easy access to the installations of the biomass, especially for the roads.

Some questions may be raised:

In the particular case of the GTA1 turbo-alternator group: we can notice that the supply of auxiliary fluids is provided by the SKCP company , such as the supply of instrument air.

We can therefore ask if the problem of division of responsibilities in the event of an incident or of triggering has been defined

7 OBSERVATIONS ON THE COMPACTNESS OF THE INSTALLATION REGARDING THE EASE OF ACCESS AND MAINTENANCE, as well as the ease of delivery and at least the loading of waste

The infrastructures of the SVD 19 plant are compact in some areas but also scattered over the site of the paper mill. It is, therefore, necessary to ensure an easy access to facilities and to maintenance.
The SVD 19 plant equipments are characterized by their compactness.
We can therefore legitimately wonder about:
· the easy access to the equipments and the removal of the material near the locations of these equipments.

· on the easiness to receive external working companies to perform works, particularly in the context of maintenance (including heavy maintenance).

For maintenance phases requiring the intervention of external companies, there are no specific locations to accommodate them, including health and safety, an area for equipments storage, an area for the installation of bungalow, living area.
Moreover, it is necessary to provide connections of these areas for utilities like electricity, water, waste water, ...
One solution might be to lease land at the paper mill and to clearly define the conditions of such a lease.
The compactness of the new plants would also have an impact on the cost of maintenance or on availability.
More generally, the accesses for delivery as well as for loading of waste are existing today by travelling through the property of SKCP.

This will be problematic in case of SKCP’s closure.
8 observations on different cases and transient operating that may impact some equipments

8.1 Impact on the boiler
The refractory blocs in the bubbling fluidized bed boiler are not adapted to frequently changes in loads. These boilers are best suited for operations in base load. So, even if SKCP is asking for more or less steam, it is recommend to run the boiler at the same power level.
8.2 Impact on the steam turbine

The turbo-alternator group is not a fragile equipment. Even if SKCP is asking for more or less steam, the turbo-alternator group can adjust its electricity production. Nevertheless, many transients operating modes will affect the turbo-generator group and have some maintenance cost implications. 
9 adaptability of the installations

9.1 General

The SVD 19 installations could be adapted but with some modifications
.

It is probably conceivable to adapt the boiler for a modification of fuel which has to be discussed with the manufacturer Metso. But in this case, the Prefectural Decree has to be revised concerning particularly the flue gas emissions.

From the beginning, the main turbine GTA2 was designed to run when SKCP is at its maximum demand and also when SKCP is stopped. So, we have really adaptability of the main turbine GTA2.
If SKCP disappears, it will not be so difficult to disconnect the SVD 19 installations from the SKCP installations, and the adaptability of the installation would be quite easy.

In the same time, the adaptation of the servitudes would also be quite easy.

Metso is improving its performances regarding the condenser vacuum.
The generator was designed for 40.2 MWe; DALKIA explained that the manufacturer could authorize the functioning until 40.8 MWe with more maintenance.

The boiler and the turbine GTA2 were designed up to 43 MWe.

This functioning could be interesting in the case of the paper mill closure.

9.2 Use of auxiliary boilers to provide steam to SKCP
We can also imagine to run more with auxiliaries boilers to provide steam to SKCP and to make more electricity with the main turbine GTA2, but in this case also, we have to ask the Prefect to adapt the Prefectural Decree. Today, it is not allowed to run all the year long with the auxiliary boilers.

In order to respect the CRE II criteria, the part of fossil fuel does not exceed 15%.

With 3 auxiliary boilers in function, this part of fossil fuel is close to the limit
.
Regarding the efficiency (without the gas part), we obtain:

· With 3 auxiliary boilers which deliver steam to SKCP: 59.5%

· With 2 auxiliary boilers which deliver steam to SKCP: 63.7%

Regarding the electricity produced GTA1 + GTA2:

· With 3 auxiliary boilers which deliver steam to SKCP: 58.6 MWe
· With 2 auxiliary boilers which deliver steam to SKCP: 55.1 MWe
In order to respect the CRE II criteria, the efficiency does not decrease under 69.5% – 10% = 62.55
%
To meet this requirement, only the functioning with 2 auxiliary boilers can be considered.

But, even if we respect this CRE II criterion, the Prefectural Decree has to be modified. We are sceptic about the favourable issue of this opportunity.

10 specific analysis of the impact of the paper mill shutdown

Beyond the issue of respecting or not the CRE II contract and the fall of efficiency, we will focus on the needs of restructuring the plots and installation in order to reform as much as possible a coherent group.

10.1 Definitive closure of the paper mill

On the potential impact of the permanent cessation of the paper-making industry, the available documentation from the data room appears to target mainly:
· the impact on performance,
· the impact on operating costs.

But it can not be ignored that in such cases it is also necessary to redefine the boundaries of the plant by integrating facilities of the SKCP paper mill which are essential to the operation of the plant, or by deciding to replace them with new installations located more wisely, or redeveloping so that they can be deported installations (by surrounding it with fence, for example).

This new demarcation will also include the specifics constraints of DDAE such as compliance with the noise level on the new property limits, the distance PLU, the safety distances with the property limit.

So SVD19 will certainly have the obligation to repurchase the land at the paper mill.
It can not be excluded that it could be necessary to move the current limits of the biomass plant not only to encompass as many as possible the SKCP attached installations to include in the new plant but also to ensure compliance with property limits.
These various developments therefore require the takeovers of land and installations.
The continued operation of the plant after a permanent closure of the paper mill SKCP will impose the redemption by the company SVD 19 of existing installations, including:
· the preparation of biomass platform,

· the storage areas of biomass,

· the 13 kV Electric station,
· the  63 kV Electric switchyard.

The continued operation of the plant after a permanent closure of the paper mill SKCP will impose also the replacement and/or reconstruction of existing infrastructure, including especially:

· the raw water production,

· the demineralised water production Station ,

· the waste water treatment station.

The costs of these new installations are quite low and should not exceed 200 k€.
10.2 Partial shutdown of the paper mill

A partial shutdown of SKCP will impact the own availability of the paper mill, which will have an impact on the announced availability of the SVD 19 plant.

In case of partial shutdown of SKCP, the electrical production will, in any case, be shared with the same ratio: 76% green and 24% grey. SKCP installations include:

· Machine 5 for production of kraft paper,

· Machine 6 for production of kraft paper,

· Unit for pulp paper production (connected with black liquor boiler).

If SKCP stops the biggest machine 5 or 6, SKCP will need less steam but the efficiency will stay in the CRE II ratio of 69.5%, minored by 10%.

For information:

· SKCP has retrofitted his black liquor boiler for 10 years.

· SKCP has an average stopping of his production by slit of paper of 700 hours/year, corresponding approximately to 70 stops of 10 hours.
10.3 Impact of the CRE II contract
The various criteria required by the contract CRE II are:
Procurement Plan

On the procurement plan, it is clear that stopping the mill will first lead to, stopping of the supply of black liquor, which was 507 000 t / yr (1590 GWh / year - 56.9%) due to the shutdown of the process generating the fuel and because of the lack of need related to the shutdown of the boiler black liquor.
But that case also induces the cessation of the supply of residues related to raw materials used by the mill (bark, branches, wood non-recoverable) classified as industrial waste, which represented a major part of the biomass boiler feed. It will be necessary to ensure an equivalence.
This set of by-products of paper industry accounted for

-
110 000 t/year (220 GWh/per year – 7.9%) for bark paper,
-
79 000 t/ year (180 GWh/ per year – 6.4%) for fine screening and,

-
30 000 t/ year (4 GWh/ per year – 0.1%) of paper sludge.

Their origin is specified or was on the site of paper mill (0 km).

The share provided by external sources SKCDP (Smurfitt Kapa Comptoir du Pin) representing various categories of biomass from forestry for a total of 112 GWh per year, or 18.8%, collected rays 40 to 70 km should a priori be less problematic to replace.

In case of closure of the mill, the procurement plan will no longer be respected. An amended procurement plan will have to be submitted to the Prefect.
From fossil fuel
Concerning the fuel on hand, a priori there is no reason that the criterion of less than 15% is impacted.
Efficiency
· lower efficiency (25% in the worst case or 28% to 69.5% reported), knowing that a priori, no plan of correction has been contemplated.  This raises questions about the Administration's position in such a situation.
· the facility today in the presence of SKCP can sell 49 MWe net to EDF. In case of closure of SKCP, the installation could only sell 40.2 MWe (source: data room) or 38.5 MWe (source: turbine manufacturer) to EDF.

Availability
· Annual availability for the record, should remain above 4000 hours per year. The availability announced in the offer SVD 19 has been defined as follows:

P ref = sum of the existing installed power = 16 + 12 = 28 MWe. According to Chapter 3.3.1 of the tender CRE II, it is allowed to take the maximum reached which is 21.42 MWe.  This value becomes the new P ref.
P total installed = 16 + 12 + 63 = 91 MWe

P instantaneous total generated by the site= 48/49 MWe average

PAO = increase of instantaneous power = P total installed – P ref = 91 – 21.42 = 69.58 MWe

PVAO = PAO x P instantaneous total generated by the site/P total installed = 0.7646 x 48 = approx. 37 MWe.

Ultimately the facility will thus produce:

· 76.46 % green electricity : 76.46 % x 48 = 37 MWe,

· 23.54 % grey electricity : 23.54 % x 48 = 11 MWe.

This grey electricity will be delivered to SKCP or sold on the market.

The facility will produce, per year, 340 000 MWhe and steam for SKCP corresponding to 70 000 MWhe. The total is therefore 410 000 MWhe guaranteed by Dalkia.

In the case of the closure of SKCP, there would only be considered a commitment of 340 000 MWhe / year.

This production would be achieved with an output average power of 40.2 MWe (source: Data room), corresponding to 8457 hours per year. This is very tricky because it would only be 303 hours per year of non-production, up to 12/13 days.
This production would be achieved with an output average power of 38.5 MWe (source: turbine manufacturer), corresponding to 8831 hours per year. This is impossible regarding the total hours of 8760 in the year.

There will be no remaining day for maintenance.
Dalkia believes that in the case of the closure of SKCP, the coefficient of 76% for green energy is no longer applicable and should be considered a factor of 100% green energy.
In this case, it would be necessary to validate this new calculation by the CRE.
11 observations concerning the auxiliary systems which are common to svd 19 and skcp (fire protection, steam networks, water, condensates, demineralised water, …)
There are only minor common auxiliary systems between SVD 19 and SKCP. It will be quite easy to disconnect them if necessary.
It concerns mainly fire protection system, steam networks, water condensate and demineralised water.
12 observations on the single line diagram and control command diagram

12.1 Single line diagram (document n°104 PRJ ES 1 039 inI)

The single line diagram point out an important complexity of the power grid connection facilities due to indirect grid connection, through the SKCP factory network, in particular for the connection of the GTA1.

The electrical power produced by the GTA1 is evacuated through the 13,5kV SKCP factory main busbar.

The electrical power produced by the GTA2 is evacuated through the 63kV SKCP switchyard and through a new switchgear.

The connection details and conditions are mainly described by the following documents:
· Analyse fonctionnelle de l’installation électrique après intégration de la centrale Biomasse SDV19 – Note d’étude (référence : SCH PRJ NF 1 001 E)

· Analyse fonctionnelle lot 3A (réf. :FOR PRJ NF B 001 E)

· Turbine à contrepression GTA1 –Analyse fonctionnelle (réf. : GEE VE1 NE B 268 C)

· Turbine à condensation GTA2 - Analyse fonctionnelle (réf. : GEE VE2 NE B 268 C)

The study of those documents leads us to the following observations and thoughts:

Observations on the document : SCH PRJ NF 1 001 E

A main part of those referenced documents listed in chapter 2 are missing or not available, in particular:
· Base de données nécessaire à la modélisation des études du réseau (réf. SCH PRJ EL 1004

· Modélisation du réseau électrique (réf. : SCH PRJ EL1007)

· Système de mise à la terre du réseau 13,5 kV – Plan de protection (réf. :SCH PRJ EL1000

· Synthèse électrique- Bilan de puissance global (réf. :104-PRJ-LI-1044)

· Compte rendu de la réunion n°10 du 6 octobre 2009

· Compte rendu de la réunion n°317 du 21 octobre 2009

At paragraph 1.3.3, SCHNEIDER reported about assumptions, suppositions and ways of improvement in particular for the islanding and load shedding functions.

We assume that the dynamic stability study has allowed to identify the system performances. Some load tests will have to confirm this point.

We are surprised that the power balance of the paragraph 2.2 has been made without the consumptions from October to January, which are in general more penalizing.

The study of the voltage levels from the §3.2.1 is not available. It has to be checked that the criteria regarding RTE correspond really to the assumptions used by SCHNEIDER for its study.

The harmonic study from the §3.2.2 is not available in the data room.

The dynamic simulations from the §3.3 are not available in the data room.

At §3.4, SCHNEIDER has excluded some grid configurations, in particular all the export to RTE configurations. This configuration type with the GTA2 supplying the RTE grid will be available in case of paper mill closure! This case must be studied by SCHNEIDER.

In the configuration of the §3.6.3, the maximal power taken from the grid, through the 63kV “Masquet” overhead line, is 34 MWe whereas the PTF gives 61,5 MWe! This point has to be clarified.

It will be necessary to verify that the interlock and Synchro-check devices as recommended at §4.2 has been set up and tested.

Observations on the document : (ref. :FOR PRJ NF B 001 E)

A main part of those referenced documents listed in chapter 2 are missing or not available, in particular:
· Principe de transfert de sources automatique Normal/Secours (réf. :SCH-PRJ-ES-1-408)

· Etude de comportement statique –Plan de tension (réf. : SCH-PRJ-ES-1-005)

· Système de mise à la terre du réseau 13,5 kV – Plan de protection (réf. :SCH PRJ EL1000)

At §20, it is specified that the SKCP factory cannot operate if the GTA1, T1 and T5 are out of order as only those equipments are fitted with neutral earthing system. This point need to be check according to study note of the earthing system (not available at this time).

Observations on the document : (ref. : GEE VE1 NE B 268 C)

The different working cases of the GTA1 are described at chapter 9 of the document. This document seems to be exhaustive but need to be checked with the load test in particular for the transient states in case of islanding.

Observations on the document : (ref.: GEE VE2 NE B 268 C)

The different working cases of the GTA2 are described at chapter 9 of the document. This document seems to be exhaustive but need to be checked with the load test in particular for the transient states in case of islanding.

12.2 Control command Diagram (DCS general overview) 
The DCS has been analysed with the documents available in the contract of METSO, in particular the following documents of Appendix 03.3:
· Automation

· MetsoDNA Power Plant automation system 

· System Layout

Compared to the system configuration recommended by SEPOC in its technical specification, the configuration of the DCS proposed by METSO shows some minor deviations on which we have no particular remarks. 

13 observations on the impact of the “arrete du 23/04/2008” (connecting on the grid)

The electrical grid connection agreement of an electricity producing installation involves among other the compliance with different specifications in the frame of the performance commitment agreement written by RTE, including in particular, the “electrical protections” specifications and the “construction abilities” specifications.

These specifications are established on the basis of the statutory instruments in force at the date of the demand for connection (PTF) to the network.

In our case, the main texts to apply are the followings:

· Decree Nr 2008-386 dated April 23, 2008 concerning the technical prescriptions for the design and the operation needed for the connexion to the public grid of an electricity producing installation

· Corresponding enforcement ordinance with the same date

The failure to comply with one or more of the criteria defined in the above-mentioned documents can cause the refuse of the permission to connect the installation or the logout of the facility if the later was connected to the network.

In the particular case of the SVD 19 project which is indirectly connected to the grid through SKCP (the head client), the connection agreement is annexed to SKCP’ CART contract.

This contract has to be renewed to take into account the new production equipment.        

At this time none of the documents concerning the performance commitment agreement is available in the data room. Thus, we are not in the position to state concerning the conformity of the installation regarding the enforcement ordinance.

14 first view on redundancies

The redundancies philosophy is not very developed on the SVD 19 plant. Only major equipment like feeding pumps are in the redundancies philosophy.
The redundancies philosophy is generally applied to avoid the potential material breaking.

To avoid short stopping of the process, this philosophy is not applied. 

15 respect of the european directives

We recommend to ask DALKIA to provide the documents concerning CE conformity certificate, ATEX study and certificate, European Directive Equipment under Pressure (DESP) certificate, and also notified body report.
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_1351953070.xls
Feuil1

		Case		Design electrical power						Thermodyn electrical power*

				GTA1		GTA2		Total		GTA1		GTA2		Total

		Case 1: 
Normal operation		19.14		30.36		49.5		18.86		31.74		50.6

		Case 5 : 
Paper line break		19.14		37.84		56.98		18.86		38.54		57.4

		Case 11 : 
Site closure		0		40.2		40.2		0		38.5		38.5

		*based on Thermodyn performance table enclosed to the contract






_1351965646.xls
Feuil1

		Case		Thermal power supplied (MWth)		Electrical Power produced (Mwe)						Global efficiency

						Design		Corrected		Offer		Design		Corrected		Offer

		Case 1: 
Normal operation		186		49.5		48.98		50.6		70.43%		70.27%		70.77%

		Case 5 : 
Paper line break		144		57		55.29		57.4		59.82%		59.29%		59.94%

		Case 11 : 
Site closure		0		40.2		37.5		38.5		25.84%		24.11%		25.11%






_1351942783.xls
Feuil1

		Daily Electric Production

						Total Electricity		Electric Guarantee

						MWh		MWh

				11/1/10		710		766

				11/2/10		799		882

				11/3/10		935		947

				11/4/10		1,133		1,121

				11/5/10		1,269		1,248

				11/6/10		1,110		1,011

				11/7/10		1,010		1,183

				11/8/10		1,039		1,085

				11/9/10		896		1,078

				11/10/10		1,202		1,204

				11/11/10		1,160		1,160

				11/12/10		946		945

				11/13/10		1,222		1,233

				11/14/10		1,163		1,062

				Total		14,594		14,923
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