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CDM Clean Development Mechanism

CER Certificate of Emission Reductions

CL Clarification request
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COse Carbon dioxide equivalent
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1 EXECUTIVE SUMMARY — VALIDATION OPINION

Det Norske Veritas Certification AS (DNV) has parfed a validation of the project activity
“SF6 recovery and reclamation project, South Korektie validation was performed on the
basis of UNFCCC criteria for the Clean DevelopmBEtgchanism and host Party criteria, as
well as criteria given to provide for consistenbpact operations, monitoring and reporting.

The review of the project design documentationthedsubsequent follow-up interviews have
provided DNV with sufficient evidence to deternthreefulfilment of stated criteria.

The host Party is Republic Kbreaand the Annex | Party is United Kingdom of Greatédi
and Northern Ireland. Both Parties fulfill the panipation criteria and have approved the
project and authorized the project participants\égl Fluor Korea Co. Ltd and EcoSecurities
International Limited. The DNA from Republic Kdrea confirmed that the project assists in
achieving sustainable development.

The project correctly applies the baseline and narimig methodology AM0079, version 02
“Recovery of SEfrom gas insulated electrical equipment in tesfiaglities”.

The project activity consists of the recovery amdamation of contaminated S§as, used in
the testing of high and ultra-high voltage equipm@sas Insulated Electrical Equipment -
GIEE), which otherwise would have been vented aftenpleting the electrical testing of the
GIEE. As a result, the project results in reductiai Sk emissions that are real, measurable
and give long-term benefits to the mitigation ofmelte change. It is demonstrated that the
project is not a likely baseline scenario. Emissreductions attributable to the project are
hence additional to any that would occur in theeaix®e of the project activity.

The total emission reductions from the project astimated to be on the average 165 092
tCO,e per year over the selected 10 year fixed creglifpieriod. The emission reduction
forecast has been checked and it is deemed likatythe stated amount is achieved given that
the underlying assumptions do not change.

The monitoring plan provides for the monitoringtbé project’'s emission reductions. The
monitoring arrangements described in the monitorpign are feasible within the project
design and it is DNV’'s opinion that the project papants are able to implement the
monitoring plan.

In summary, it is DNV’s opinion that the projecttigity “SF6 recovery and reclamation
project, South Korea”, as described in the PDD,sien 06.1 dated 06 October 2010, meets
all relevant UNFCCC requirements for the CDM and r@levant host Party criteria and
correctly applies the baseline and monitoring metilogy AM0079, version 02. Hence, DNV
requests the registration of the project as a CDiglgxt activity.

Oslo, 2010-11-02 Oslo, 2010-11-29

- his- - i B -
Wil lohn e
Michael Lehmann Trine Kopperud
CDM Validator Head of Section

Det Norske Veritas Certification AS

CDM Validation Protocol — Report No. 2010-1108, rey.
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2 INTRODUCTION

EcoSecurities International Ltd. has commissionest DNorske Veritas Certification AS
(DNV) to perform a validation of the “SF6 recoveayd reclamation project, South Kotea
(hereafter called “the project”). This report sunmises the findings of the validation of the
project, performed on the basis of UNFCCC critéoiathe CDM, as well as criteria given to
provide for consistent project operations, monitgrand reporting. UNFCCC criteria refer to
Article 12 of the Kyoto Protocol, the CDM modalgiend procedures, and the subsequent
decisions by the CDM Executive Board.

2.1 Objective

The purpose of a validation is to have an indepentterd party assess the project design. In
particular, the project's baseline, monitoring pland the project’s compliance with relevant
UNFCCC and host Party criteria are validated ireotd confirm that the project design, as
documented, is sound and reasonable and meetsdéméified criteria. Validation is a
requirement for all CDM projects and is seen asesg@ry to provide assurance to
stakeholders of the quality of the project andinttended generation of certified emission
reductions (CERS).

2.2 Scope

The validation scope is defined as an independahtobjective review of the project design
document (PDD). The PDD is reviewed against thega stated in Article 12 of the Kyoto
Protocol, the CDM modalities and procedures aseafjie the Marrakech Accords, and the
relevant decisions by the CDM Executive Board, udeig the approved baseline and
monitoring methodologyAM0079 /3/. The validation was based on the recommenusitio
the Validation and Verification Manual /7/.

The validation is not meant to provide any conagltiowards the project participants.
However, stated requests for clarifications andfrective actions may have provided input
for improvement of the project design.

CDM Validation Protocol — Report No. 2010-1108, rey.
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3 METHODOLOGY
The validation consisted of the following three pbst

a desk review of the project design documents
follow-up interviews with project stakeholders
the resolution of outstanding issues and tlsaiasce of the final validation report and

opinion.

The following sections outline each step in moreitle

3.1 Desk review of the project design documentation
The following tables list the documentation thasweviewed during the validation.

3.1.1 Documentation provided by the project participants

11/

121

10/
111/
112/
113/
114/

115/
116/

1171

118/

119/

EcoSecurities International Ltd.: CDM-PDD f@F; recovery and reclamation project,
South Korea”,

* Version 01 dated 22 May 2009

Version 2.4 dated 17 February 2010

Version 03.5 dated 9 August 2010

Version 5 dated 1 September 2010

Version 06 dated 13 September 2010

* Version 06.1 dated 6 October 2010

Project PDD (/1/), Annex 6, reference 3.% 8brea Stakeholder
Report_(LL_NS)_14May.09

Rudolf Méck, DILO Armaturen und Anlagen Gmb#13 dilo compressor
lifetime.pdf, email dated 15 October 2009.

DILO Armaturen und Anlagen GmbH — Supplierfder confirmation, 8.2 DILO
Compresor order confirmation date 30.11.2007.paifN8vember 2007.

ESL, Proposed new methodology NM0251 “Prewentif Sk venting following tests
of Gas insulated electrical equipment”, 12 noven#i7

KERI, 4.1 KERI_Info about test services.pdfhdhure.

KERI, 4.2 KERI_Info about certification seres pdf, brochure.

KERI, Test records for 2007 (300 files/dod®nuary to December 2007

Mr. Seung-oh Yang, Deputy Genereal Managechiielogy development Center,
Hyndai Heavy Industries Co. Ltd., Confirmation é&tbn common practice of venting
SKs gas after testing (8.10a_VentConfirm(HyundaiHeadwyistries).pdf), 2009.

Mr. Yun-Ho Cho, Deputy Senior Manager, H.V.i@wear R&D Team —II, Hyosung
Corporation, Confirmation letter on common pract€@enting Sk gas after testing
(8.10b_VentConfirm(Hyosung).pdf), 2009.

Sim Hwa-sub, Vice-Chief, Ultra High Voltage $ign Team, LS Industrial Systems Co.
Ltd.., Confirmation letter on common practice ohtieg Sk gas after testing
(8.10c_VentConfirm(LS Industrial Systems).pdf), 200

International Electrotechnical Commission (JEEC 60376 - Specification of
technical grade sulfur hexafluoride @pFor use in electrical equipment - Spécifications
de la qualité technique de I'hexafluorure de so{8f) pour utilisation dans les

CDM Validation Protocol — Report No. 2010-1108, rey.
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120/

122/

123/

124/

125/

126/

1271

128/

129/

130/

131/

132/

133/

134/

135/

136/
137/

appareils électriques, This International Standifthes the quality requirements and
properties for technical grade sulfur hexafluor({8&) for use in electrical equipment.
It covers the properties and methods of test agipléecto Sk when this substance is
supplied for use in connection with any electrealipment. Publication Date: June
2005

SFK, Reclamation rate based on the operabetween 9 July 2008 and 26 February
2009 (8.16 07.08-02.09 Used SF6 Reclamation rate,x20 November 2009

Vehicle specification, Type of fuel (diesehdafuel consumption (8.5 SFK Vehicle
petrol consumption.pdf), 29 March 2004

http://en.wikipedia.org/wiki/Diesel_fuel

N. Serv, Hamburg, Letter to Solvay Fluor Grmdkinmarizing the discussions held on
7 October 2004 about CDM opportunities fors $&cycling (“9.2a CDM SERecycling
Gesprach 07 Oct 2004.pdf” & translation), 15 Octdd@04.

Consultancy RCC, Presentation to SFK abou€lean Development Mechanism (9.3
Presentation by Consultancy RCC.pdf), 30 May 2006.

RCC, Communication prior to the presentatib@DM /25/ and company presentation
(RCC (9.4 Copy of documents preceding RCC.pdf),add 2006.

SFK’ Human Resources department, SFK visita{gster/record of attendance —
selected pages (9.5 Meeting with KERI.pdf), 23 Astg2006 to 11 October 2007.
Bestech Co., Ltd., Quotation for a compre$soEFR; gas (9.6 Quote requested for
Compressor.pdf), 18 January 2007.

SFK, Email to Solvay’'s HQ summarizing CDM pdj prospect (9.7 Email-Blue
Ocean Project CDM.pdf), 20 April 2007.

ESL, Letter of Commitment — Development of Cd SFK’s Sk recycling project
(1.4 LOC_SFK and Ecosecurities.pdf), 12 October7200

SFK, Purchase Order for DILO (@Eompressor (1.5 PO_SFK to Recovery
Equip.pdf), 23 November 2007.

Solvay GmbH, SFK'’s (CDM) budget approval f&®08 (9.8 CDM budget approval for
2008.pdf), 7 January 2008.

ESL & SFK, Emission Reductions Purchase Agesegrs ERPA (1.6 ERPA_SFK &
Eco.pdf), 19 March 2008.

SFK/KERI, Sk used gas filing records (6.1 start date_recovedyraclamation
report_02Jun08.pdf), 2 June 2008.

ESL, Excel files with baseline reconstructiangd, project and leakage emissions
calculations:

SF6_CER Cal_V2.0_290509.xls, dated: 29 May 2009

SF6 _CER Cal V3.0 111109.xls, dated: 11 NovembéB2

SF6_CER Cal V4.0 120210.xls, dated: 12 Febru@iy?2

SF6_CER Cal_V4.1_170210.xls, dated: 17 Febru@iy?2

SF6_CER Cal_V5 100618.xls, dated: 18 June 2010

SF6_CER Cal_V5.1_100714.xls, dated: 18 June 2010

SF6_CER Cal_V6_100913.xls, dated 16 Septembed 201

National Standard, Depreciation of assetsd‘D&preciation.pdf).

Various suppliers, investment costs for tHewang equipment:

* SF6 Analyser (7-7-Cost of SF6 analyser.pdf)

* Piping (7-8-Cost of piping.pdf)

» Filter (7-9-Cost of separation filter unit.pdf)

CDM Validation Protocol — Report No. 2010-1108, rey.
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138/

139/

140/

141/

142/

143/
144/

145/

e DILO Compressor (7-10-Cost of DILO compressor)pdf

* Piping (7-11-Cost of piping.pdf)

* Price of 10 Cylinders (7-12-Unit price of cylindgodf)

SFK & KERI, various internal company costs:

* Labour cost (7-1-CDM Labour Cost.pdf)

e Laboratory (SFK) (7-2-Lab Cost for analysis ofuse SF6.pdf)

» Transport (7-3-Transport costs.pdf)

* Chemicals for SF6 Purification (SFK)
(7-4-Material consumption for purification of SF@fp
(7-4-Material consumption for purification of SF62\xIs)

» Additional Operational Costs for reprocessingduS&6 (SFK) (7-5-Costs of
additional tools and devices.pdf)

SFK, financial analysis of proposed CDM projactivity "SFK_FinancialAnalysis":

7-27-SFK_Financial Analysis_V1.0_220509.xls, da@2 May 2009

SFK_FinancialAnalysis_v01.5 061109.xls, datetto&ember 2009

SFK_FinancialAnalysis_v01.6_100617.xls, datedJdiie 2010

SFK_FinancialAnalysis_v01.8 100716.xls, datedJdky 2010

SFK_FinancialAnalysis_v01.9 100830(PF).xls, d&@d\ugust 2010

SFK_FinancialAnalysis_v02_100913(PF).xls, datésgptember 2010

Bloomerg Finance L. P. for Solvay SA, WACC @&foerg calculation report for Q3

2007 (7-25-Solvay SA WACC Bloomber Q3 2007.tif), @&tober 2007.

Government of Korea, Enforcement Ordinancélmh Voltage gas, Safety

Management Law, Article 3.3b (http://ww.law.golK8W/LsBdyPrint.do), 14 January

2009

The European Parliament and of the CouncijuReion (EC) no 842/2006 on certain

fluorinated greenhouse gases (1.1.EC Reg 842 2800617 May 2006

SFK, Company presentation (4.3 SFK Intro }m¢bmpany.pdf), 2007

Korean business registry, SFK incorporatioticeo(4.5 12 Jul 05-SFK

incorporated.pdf), 12 July 2005

SFK, KERI & ESL, References and evidencesaiwous aspects of the project activity:

1-1 EC Reg 842 2006- the European Parliamenbétite Council of 17 May 2006

1-2 SF6 Qaulity standard IEC 60376

1-3 Enforcement Ordinance on High Voltage Gas.t8aflanagement Law. Article 3,
3-b. January 14, 20009.

1-4 Letter of Commitment between EcoSecurities @reuC and Solvay Fluor Korea
Co., LTD dated 12th October 2007

1-5 Purchase Order (PO) made by Solvay Fluor KEB@alLTD to DILO Armaturen
und Antagen GmbH dated 23 November 2007

1-6 ERPA between EcoSecurities Group PLC and Sdiayr Korea Co., LTD dated
19/03/2008

2-1 KERI Guidance-SF6_Gas_Amount_Calculation

2-2 KERI pictures of tested equipment(2007)

2-3 KERI Type Test Certificate-example

2-4 KERI_raw_data test-example

2-5. Baseline reconstruction for 2007

3-1 SF6 Korea Stakeholder Report_(LL_NS) 14.05.09

4-1 KERI_Info about test services

CDM Validation Protocol — Report No. 2010-1108, rey.
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4-2 KERI_Info about certification services

4-3 SFK Intro to the company

4-4 SFK SF6 project Introduction_26.08.08

4-5 12 Jul_05-SFK incorporated

4-6_May_06-Start of construction

4-7_May_07-Start of production

4-8 Standard specification for Sulfur Hexafluoride

5-1 SF6 process diagram including purge point

6-1 start date_recovery and reclamation report_i23u

7-01-CDM Labour Cost

7-02-Lab Cost for Analysis

7-03-Transport Costs

7-04-Material consumption for purification of SF62xIs

7-06-Cost of destruction of SF6.pdf

7-13-Piping to incineration company site.pdf

7-14-Monitoring equipment for incineration pipindfp

7-15-Price of sulphur.pdf

7-16-Price of AHF.pdf

7-17-Electricity tariff.pdf

7-18-Steam tariff.pdf

7-20-Income tax.pdf

7-21-VAT.pdf

7-22-Interest rate.pdf

7-23-Average SF6 price.pdf

7-24-Exchange rate.pdf

7-25-Solvay SA WACC Bloomber Q3 2007 Solvay SA'sigWed Average Cost of
Capital. Bloomberg Finance LP. Bloomberg Professi@ervice. October 31,
2007.

7-26-Solvay - plant data request.xls

7-26-Solvay - plant data request_v 2.xIs

7-27-SFK_Financial Analysis_V1.0_220509.xls /39/

7-28 SF6_Korean market price Trend_05-09.doc

7-29 2005_06 22 FluorOnsan_EN.pdf

7-30 BoK Financial Stability Report Oct-2007.pdf

8.01 Onsan 2008 Production summary-CONFIDENTIAL.pdf

8.02 DILO Compresor order confirmation date 23.002pdf

8.04 SFK Customer segmentation-CONFIDENTIAL.pdf

8.05 SFK Vehicle petrol consumption.pdf

8.06_1 SFK Salary ranges.pdf

8.06_2_ SFK Salary calculation.pdf

8.07 SFK Steam tariff.pdf

8.09 Z5_Z3 Price.pdf

8.10a_VentConfirm(HyundaiHeavylIndustries).pdf

8.10b_VentConfirm(Hyosung).pdf

8.10c_VentConfirm(LS Industrial Systems).pdf

8.11-Price of sulfur 2006.pdf

8.13 dilo compressor lifetime.pdf

CDM Validation Protocol — Report No. 2010-1108, rey.
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146/
1471

148/

149/

150/

152/
153/

154/

155/

8.14 Solvay, DILO, Linde - SF6 reuse brochure.pdf

8.15 SF6 process including purge point with arrdsv.x

8.16 07.08-02.09 Used SF6 Reclamation rate.xIsx

8.17 LS Industrial Systems PTTIl.pdf

8.18 SFK_plant capacity.pdf

8.19 SFK_SF6 Reclamation Data_30 Mar 10.xls

8.20 SFK_SF6 Transport Invoice.pdf

8.21 SFK_SF6 Injection Rate.pdf

8.22 SFK_2009 Production Report.xls

8.23 SFK_SF6 sales invoice_19 Mar 10.pdf

8.24 SFK_Project definition_15Junl10.pdf

8.25 SFK_ 2007 Production Report.pdf

8.26 SFK_electricity consumption_May07 to Aug07.pdf

8.27 SFK_2007 Production Report_Raw material.pdf

8.28 SFK_electricital diagram.pdf

8.29 SFK_Steam Invoice.pdf

8.30 SFK_SOP_Reclamation Rate.pdf

8.31 SF6_Benchmark Confirmation.pdf

8.31 SFK_Purchase Order_DILO Compressor.pdf (Kgrean

8.33 SFK_F1EC _financial analysis.pdf

ESL, response to CAR4 CL5.pdf, 2010

Solvay S.A., Evidence that SFK is a wholly @drsubsidiary of Solvay S.A. (7-29
2005 _06_22 FluorOnsan_EN.pdf), 22 June 2005

SFK, Email communication - Presentation ofgh@posed project activity to the
consideration of the management Solvay S.A. (Mo@wnpany) (9.7 Email-Blue
Ocean Project CDM.pdf), 20 April 2007.

Solvay S. A., Email communication — SFK’s Istraents budget approval- including
the proposed CDM project activity (9.8 CDM budgpproval for 2008.pdf), 8 Janua
2008.

Bank of Korea, Financial Stability Report (-BoK Financial Stability Report Oct-
2007.pdf), October 2007

LS Industrial Systems, Marketing brochure 785 Industrial Systems PTTI.pdf).
ESL & SFK, Monitor guidance flowchart (1_01€&project CDM Monitoring
Guidance_AMO0079 v01-v07.xls), November 20009.

SFK & KERI, KERI's CDM Standard Operating Pedcires:
KERI-SOP-CDM-001_Rev.00.pdf

KERI-SOP-CDM-002_Rev.01.pdf

KERI-SOP-CDM-003_Rev.01.pdf

KERI-SOP-CDM-004_Rev.00.pdf

KERI-SOP-CDM-005_Rev.00.pdf

SFK, CDM Standard and Specific Operation Pidaces:
SFK-SOP-CDM-001_Rev.01.pdf

SFK-SOP-CDM-002_Rev.00.pdf

SFK-SOP-CDM-003_Rev.00.pdf

SFK-SP61(Rev.00) CDRt ¢ 2] .pdf

SFK-SP61-A(Rev.00) HCC Bundig ] o % pdf

SFK-SP61-B(Rev.00) A 3 2] A .pdf

CDM Validation Protocol — Report No. 2010-1108, rey.
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156/

1571

158/

159/

160/

161/
162/

163/

164/

165/

166/

1671

70/

171/

SFK-SP61-C(Rev.00) A ¢ & 1 314 pdf
SFK-SP61-D(Rev.00) _CDRK X..pdf
SFK-SP61-E(Rev.00) SFg =41 4 H 7]
SFK-SOP-SF6-086
Instrument specification:

» “Spec of instrument related CDM(analyzds)

» “Magnetic float level gauge.pdf’

» “pressure gauge.pdf”

» “temperature gauge.pdf’
KOLAS, Weighing scale (Mettler Toledo) calibom certificate, (PERF.pdf), 29
October 2008
SFK, Sk market price trends (7.28 SF6_Korean market prread_05-09.doc), May
2009
SFK, Onsan 2008 production summary (8.1 O2888 Production summary-
CONFIDENTIAL.pdf), 2009), May 2009
SFK, Sk invoices showing the sales price per kg of Gifes “8.23 SFK__ SF6 sales
invoice_19 May 10.pdf” & “SF6 Invoices_2007_200&pddated: 2010 & 2007-2008
respectively.
Citibank, Panalpina Welttransport GmbH, DIL®@a#aturen und Anlagen GmbH,
Shipment documentation, invoice no. 49819 and ardefirmation for 1 set SF
handling equipment (“8.2 DILO Compressor order aomdtion date 30.11.2007.pdf",
dated: 14 April 2008, 9 April 2008, 9 April 2008caB0 November 2007 respectively.
SFK, Internal production report (8.25 SFK_ 2@%oduction Report.pdf), dated: 2007
SFK, Internal report on SFK’s electricity cangption (8.26 SFK_electricity
consumption_May07 to Aug07.pdf), dated 10 June 2010
SFK, Internal report on consumption of raw enials (8.27 SFK_2007 Production
Report_Raw material.pdf), dated: 2007
SFK, Internal document on expected returnnmestment (“Benchmark.pdf”), dated 16
Jun 2010
SFK, K2 Project Definition, Excerpt from th&s$roduction facility’s project
definition stating that the maximum &theoretical capacity of the plant is 1500
tonnes/year (“8.18 SFK_plant capacity”), versiof, Blate: Apr 2006.
KOLAS (Korea Laboratory Accreditation Schem@)ww.kolas.go.kr, showing that
KERI is the only institution in Korea performingetimigh voltage tests in question
involving pure and contaminated §jas.
SFK, Financial analysis of Solvay’s F1EC pobjg8.33 SFK_F1EC financial
analysis.pdf”).
SFK: “2009 SF6 Production Report” (8.22 SFKO2®roduction Report.xIs) Date:
January 2010.
SFK & ESL, References and evidences to varaspects of the validation:
9.1 SFK-CDM timeline vO1.xls
9.2a CDM SF6 Recycling Gesprach 07 Oct 2004.pdf
9.2b CDM SF6 Recycling Gesprach 07 Oct 2004-Traioslaloc
9.3 Presentation by Consultancy RCC.pdf
9.4 Copy of documents preceding RCC.pdf
9.5 Meeting with KERI.pdf
9.6 Quote requested for Compressor.pdf

=<

pdf

CDM Validation Protocol — Report No. 2010-1108, rey.
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173/
174/

3.1.2
169/

168/

3.1.3
13/

14/
15/
16/

17/
18/

19/

9.7 Email-Blue Ocean Project CDM.pdf
9.8 CDM budget approval for 2008.pdf
Calibration certificate — weight scale for the ogders. “PERF.pdf”
Equipment invoices:
MRGas_Flowmeter.pdf
MSGas_Weighing scale.pdf
QSF6_Flowmeter.pdf
Benchmark.pdf
DILO_Package order.pdf
SF6 Invoices_2007_2008.pdf
Documentation regarding accreditations issneOLAS to Korean laboratories
testing electrical equipment, and uniqueness of K&gertification for testing of ultra
high voltage electrical equipment:
KERI.pdf
KERI_UniqueLab.docx
KESCO.pdf
KESRI.PDF
PTNT.pdf
Sk gas filing records CDM08001-06 & CDM 09001
International Electrotechnical Commission (JEEEC 60480 - Guidelines for the
checking and treatment of sulfur hexafluoride ($kgken from electrical equipment
and specification for its re-us, edition 2.0, Pasdion Date: 14 October 2004
(http://webstore.iec.ch/webstore/webstore.nsf/ArtnBK/33279

Letters of approval

Government of Republic of Korea, Environmenb@eration Division, under the
Ministry of Foreign Affairs and Trade (Ministry éfowledge Economy/ Ministry of
Environment): Letter of approval, (Korean and Esigiersions) dated: 14 April 2010
Department of Energy & Climate Change (DNAUK): Letter of Approval, dated: 29
April 2010

Methodologies, tools and other guidance by the CDMxecutive Board
CDM Executive Board: Approved baseline and rtmmg methodology AM0079,
“Recovery of SF6 from Gas insulated electrical pqent in testing facilities”

*  AMOO79 version 01

*  AMOO79 version 02
CDM Executive Board: Methodological Tool “Comkd tool to identify the baseline
scenario and demonstrate additionality”, versior202
CDM Executive Board: Methodological Tool “Tawl calculate baseline, project and/or
leakage emissions from electricity consumptiontsian 01
CDM Executive Board: Methodological Tool “Tawl calculate project or leakage €O
emissions from fossil fuel combustion”, version 02.
CDM Executive Board: “Validation and Verificati Manual”, version 01.1 and 01.2
CDM Executive Board: “Guidance on the Demorigiraand Assessment of Prior
consideration of the CDM”, version 03, EB49, AnriX
CDM Executive Board: “Glossary of CDM terms&rgion 04
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/51/  CDM Executive Board: Guidelines on the Assemsnof Investment Analysis —
Version 03, EB51 Annex 58.

3.1.4 Documentation used by DNV to validate / cross-checke information
provided by the project participants

121/  IPCC, Guidelines for National Greenhouse Gagsntories, 2006

3.2 Follow-up interviews with project stakeholders

During 17-19 June 2009 DNV visited the Korea Elatetchnology Research Institute (KERI)
and Solvay Flour Korea Co., Ltd. (SFK) facilitieedaperformed interviews with project
stakeholders.

Date Name Organization Topic
/101 2009-06-17 Mr. Yong Han  Korea Waste Sk gas recovery
LEE Electrotechnology process at KERI's

Manager / High  Research Institutefacilities.
power testing (KERI)

Development 1, (Recovery site)
High power High

voltage Testing &

Evaluation
Division

/102 2009-06-17 Mr. Hak Dong  Korea Investigation of previous
YOON Electrotechnology practices for handling
Senior Engineer / Research Institutewaste Skgas used in the
High power (KERI) testing the electrical
testing (Recovery site) ~ €duipment at KERI's
Development 1, facilities.
Testing &
Certification
Service

/103 2009-06-17 Mr. ke Sun Korea Investigation of previous
CHOI Electrotechnology practices for handling
Senior Engineer / Research Institutewaste Skgas used in the
High power (KERI) testi_ng the electrical
testing (Recovery site) qullp_ment at KERI's
Development 1, facilities.
Testing &
Certification
Service

/104 2009-06-18 Mr. Seung Bong Solvay Flour The company and the
CHOI Korea Co., Ltd CDM project in general

Site Manager (SFK)
(Reclamation
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/105 2009-06-18 Mr. Dae JunSolvay Flour The CDM project in
HAN Korea Co., Ltd general
Team Manager /(SFK)
Supply chain (Reclamation
Team site)
/106 2009-06-18 Mr. Ho  JinSolvay Flour Detailed review of the
CHEON Korea Co., Ltd CDM project
Manager / CDM (SFK)
TFT (Reclamation
site)
/107  2009-06-18 Mr. Jin  YoungSolvay Flour Detailed review of the
CHOENG Korea Co., Ltd CDM project with
Assistant (SFK) emphasis in the QC
Manager / QC (Reclamation system.
Team site)
/108 2009-06-18 Mr. Seo Hee SONsolvay Flour Operational procedures in
Foreman Korea Co., Ltd regarding the extraction of
(SFK) waste Skform the
(Reclamation cylinders and reclamation
site) process.

DNV performed a second site visit to SFK facilities 16 June 2010, with the purpose of
validating the information presented in the respsnsf the PP to the clarifications CL38,
CL39, CL40, CL41, CL42, CL43, and CL44. The pedpterviewed were:

Date Name Organization Topic
/109 2010-06-16 Mr. Yong Han  Korea CDM project in general
LEE Electrotechnology and uniqueness of KERI's
Manager / High  Research Institute activities in testing of ultra-
power testing (KERI) high voltage equipment.

Development 1, (Recovery site)
High power High
voltage Testing &

Evaluation
Division

/110 2010-06-16 Mr. Hak Dong  Korea CDM project in general
YOON Electrotechnology and uniqueness of KERI's
Senior Engineer / Research Institute activities in testing of ultra-
High power (KERI) high voltage equipment.
testing (Recovery site)
Development 1,
Testing &
Certification
Service
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/111 2010-06-16 Mr. Seung Bong Solvay Flour The SFK company and the
CHoOI Korea Co., Ltd CDM projectin general
Site Manager (SFK)
(Reclamation
site)
/112 2010-06-16 Mr. Ho Jin Solvay Flour Detailed review of the
CHEON Korea Co., Ltd CDM project.
Manager / CDM (SFK)
TFT (Reclamation
site)
/113 2010-06-16 Mr. Pablo EcoSecurities Detailed review of the
Fernandez Malaysia Sdn. CDM project.
Regional Bhd.

Implementation
Manager of South
East Asia

/114 2010-06-16 Mr. Erik Chan  EcoSecurities CDM project in general

Sourtheast Asia
Regional Director

/115 2010-06-16 Ms. KharlamaraEcoSecurities Detailed review of the
P. Lariosa CDM project.

Project Manager-
Monitoring and

Verification
/116 2010-06-16 Ms. Park Island CDM project in general
Myungnam(Lise) Energy
Lee
Director,

3.3 Resolution of outstanding issues

The objective of this phase of the validation ig@solve any outstanding issues which need
be clarified prior to DNV’s positive conclusion dhe project design. In order to ensure
transparency a validation protocol was customisedie project. The protocol shows in a
transparent manner the criteria (requirements),nsed verification and the results from
validating the identified criteria. The validatipnotocol serves the following purposes:

e It organises, details and clarifies the requirem@n€DM project is expected to meet;
e It ensures a transparent validation process whegevalidator will document how a
particular requirement has been validated anddbeltrof the validation.
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The validation protocol consists of four tables.eTdifferent columns in these tables are
described in the figure below. The completed vaiataprotocol for the project activity “SF6
recoveryand reclamation project, South Kotéa enclosed in Appendix A to this report.

A corrective action request (CAR) is raised if @i¢he following occurs:

(a) The project participants have made mistakes thétimfluence the ability of the
project activity to achieve real, measurable addél emission reductions;

(b) The CDM requirements have not been met;
(c) There is a risk that emission reductions cannahbaitored or calculated.

A clarification request (CL) is raised if informati is insufficient or not clear enough to
determine whether the applicable CDM requiremeatelbeen met.

A forward action request (FAR) is raised duringidalion to highlight issues related to
project implementation that require review durihg first verification of the project activity.
FARSs shall not relate to the CDM requirements &gistration.

CDM Validation Protocol — Report No. 2010-1108, rey.
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Validation Protocol Table 1: Mandatory Requirements for CDM Project Activities

Requirement Reference

Conclusion

The requirements th
project must meet. or agre

requireme

eGives reference to the legislatiq

ement  where th

nt is found.

nrhis

is either acceptable based on evide
eprovided QOK) or a corrective action request
(CAR) if a requirement is not met.

nce

Validation Protocol Table 2: Requirement Checklist

Checklist question | Reference Means of | Assessment | Draft and/or Final Conclusion
verification (MoV) by DNV
The various Gives Means of verification| The OK is used if the information and
requirements in reference to | (MoV) aredocument | discussion | evidence provided is adequate to
Table 1 are linked | documents | review (DR), on how the | demonstrate compliance with CDM
to checklist where the interview (1) or any | conclusion | requirements. Aarective action
guestions the answer to other follow-up is arrived at | request (CAR) is raised when
project should the checklist| actions (e.g., on site | and the project participants have made
meet. The checklist question or | visit and telephone of conclusion | mistakes, the CDM requirements
is organised in item is email interviews) and on the have not been met or there is a rish
different sections, | found. cross-checking (CC) | compliance | that emission reductions cannot be
following the logic with available with the monitored or calculated. A
of the CDM-PDD information relating | checklist clarification request (CL) is raised
to projects or guestion so | if information is insufficient or not
technologies similar | far. clear enough to determine whether
to the proposed CDM the applicable CDM requirements
project activity under have been met. fdrward action
validation. request (FAR) during validation is
raised to highlight issues related to
project implementation that require
review during the first verification o
the project activity.

Validation Protocol Table 3: Resolution of Corrective Action and Clarification Requests

Corrective action and/
or clarification
requests

Ref. to checklist question
in table 2

Response by project Validation conclusion

participants

TheCARs and/ orCLs
raised in Table 2 are
repeated here

Reference to the checklis
guestion number in Table

2 where the CAR or CL i

The validation team’s
assessment and final
conclusions of the CARs

The responses given by
the project participants

s| to address the CARs

in table 2

explained. and/or CLs. and/or CLs.
Validation Protocol Table 4: Forward Action Requests
Forward action request | Ref. to checklist question | Response by project participants

The FARs raised in
Table 2 are repeated
here

Reference to the checklis
guestion number in Table

2 where the FAR is
explained.

Response by project participants on how forwardoact
request will be addressed prior to first verifiaaii

Figure 1: Validation protocol tables
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3.4 Internal quality control

The validation report underwent a technical reviparformed by a technical reviewer
qualified in accordance with DNV’s qualification heame for CDM validation and

verification.

3.5 Validation team

Type of involvement
0 x~ 8
HEINE:
o o] S| 2|2
2| 2| E c E g
Bla|lg| 5|2 98|w
E1S|S|5|5|E| s
Elv|lolalalc| B
) S| 9|20 35| 0| O
Role Last Name First Name Country | < | Q|0 x| 0|~ |0
Project manager Chavez V. Francisco Norway v/
Technical team Lehmann Michael Norway v Vv
leader
(CDM validator)
GHG auditor Kwak Seung Hyun S. Koreg vV v |V
GHG auditor Chavez V. Francisco Norway vV IV |V
(trainee)
Sector expert Lin Chun Nan Taiwan vV v |V
Technical Chandrashekara Kumaraswamy India v
reviewer

The qualification of each individual validation teanember is detailed in Appendix B to this
report.
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4 VALIDATION FINDINGS

The findings of the validation are stated in théofwing sections. The validation criteria
(requirements), the means of verification and #saits from validating the identified criteria
are documented in more detail in the validatiortquol in Appendix A.

The final validation findings relate to the projeldsign as documented and described in the
PDD, version 06.1 dated 06 October 2010.

4.1 Participation requirements

The project participants are Solvay Fluor Korea @td., of Republic of Korea and
EcoSecurities International Ltd., of United KingdarhGreat Britain and Northern Ireland.
The host Party (Republief Koreg and the Annex | Party (United Kingdom of Greatt&n
and Northern Ireland) meet all relevant participatiequirements.

The Parties involved in the proposed project aistisre the Republic of Korea (host Party),
and the United Kingdom of Great Britain and Northé&eland. The project participants are:
Solvay Fluor Korea Co. Ltd, and EcoSecurities maional Limited.

Both Parties have ratified the Kyoto Protocol aasidha designated national authority (DNA).
The DNA of the Republic of Korea is the Environméoperation Division, under the
Ministry of Foreign Affairs and Trade, while the BNof the United Kingdom is the office

for Global Carbon Markets, under the Departmermédrgy and Climate Change.

The letters of approval /69/ /68/ were receivedrfrthe project participants. The letters of
approval confirm that both Parties are a PartyneoKyoto Protocol and that participation is
voluntary. The Letter of Approval from the DNA dfe Republic of Korea /69/ confirms that
he proposed CDM project activity contributes to siistainable development of the country.
The DNA of United Kingdom of Great Britain and Noetn Ireland issued the LoA /68/ on
29 April 2010 and authorized EcoSecurities Inteomeat! Limited as project participant. The
letters of approval refers to the precise propdSB#1 project activity title in the PDD being

submitted for registration. DNV was able to confithat the letters of approval have been
issued by the respective Parties’ DNA. DNV does dmibt the authenticity of the letter of
approval. DNV considers the letters are in accardamth paragraphs 45- 48 of the VVM /7/.

The proposed project does not involve any publrding and DNV did not come across any
information indicating that the project result inli@ersion of official development aid

4.2 Project design

The “SK recovery and reclamation project, South Korea” waseloped by Solvay Fluor
Korea Co. Ltd (SFK) and the Korea Electrotechnol&psearch Institute (KERI) and it is a
sulphur hexafluoride (Sfrrecovery and reclamation project in the Repudblisorea.

The respective coordinates for the location ofelfesilities are as follows:

e Solvay Fluor Korea Co. Ltd: 383, Daejung-Ri, Om&aup, Ulju-kun, Ulsan. Coordinates:
Latitude 35.426374 Longitude 129.340193
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» Korea Electrotechnology Research Institure (KER8-1 Seongju-dong, Changwon-si,
Gyeongsangnamdo. Coordinates: Latitude 35.189368ituale 128.718224

The purpose of this project activity is to reduceissions of Sgas from the KERI testing
facility, by recovering the waste SKas used in the testing of gas insulated elettrica
equipment (GIEE), especially gas circuit break&€B) and gas insulated switchgears (GIS),
and then reclaiming it at Solvay’'s &fanufacturing facility located in Ulsan, South Kar
The purpose and design of the Project is in acomelawith the approved methodology
AMO0079 /3/.

According to specific industry standards, some higltage electrical equipment shall be
filled with SK gas - with specific levels of purity as indicatéy the International
Electrotechnical Commission standard IEC 60376)/4pfior to being subjected to electrical
testing. Manufacturers of GIEE normally requesséhtests for either: certification or design,
and these can be performed by KERI.

KERI was established in 1976, and is accreditedheyWorldwide System for Conformity
Testing and Certification of Electrotechnical Equgnt and Components (International
Electrotechnical Commission for Electrical EquipmerEIECEE) as a Certification Body
Test Laboratory.

KERI is equipped with modern high voltage and hmgwer testing facilities capable of
performing short-circuit and breaking test up t®@QKkV/63kA. Electrical apparatus that can
be tested include switchgears, circuit breakeasisfiormers and fuses.

During some of the high power tests performed i @hd GCB equipment insulated using
SF6 gas occurs electric arcing which may affectitbegrity of the gas (contamination of the
gas). Therefore, it is likely that the level of pyiof Sk gas within the equipment may not be
as required by the standards of the test. Thukeifequipment in question requires further
testing that requires filling the equipment with¢Sfas, the used (waste) gas has to be
replaced by new gas. Also, if the equipment haketalisassembled for any reason, the gas
will have to be drained from the equipment priostart disassembling it.

On either of these two situations described, threnabpractice has been to vent the §&s to
the atmosphere (emissions). The project activig/tha objective to stop this emission ok SF
by recovering it from the electrical equipment ¢elsat KERI's facilities (recovery site), and
reclaiming it by injecting it in the production &nof new Sk at Solvay’s site (reclamation
site).

In the apparently remote cases where the contaimmat the gas is too high the gas will be
disposed of by incineration (the incineration psgalthough does not represent an ideal
solution, it reduces the greenhouse effect of tgkly contaminated Sfgas).

Solvay is a modern company that produces newdab from raw materials. The waste; SF
gas drained from the electrical equipment will baresd at KERI's in specifically designed
cylinders (bundle of 2 cylinders). Once the cylirdeare full, the cylinder bundle is
transported to Solvay's premises where the gasested to determine the level of
contamination. If the contamination levels are atakle, the gas is then injected into the
production line to be reprocessed to meet the regquéints of the standard IEC 60376 (“new”
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gas). If the contamination level is too high torbprocessed the gas from the cylinders will be
incinerated.

The expected operational lifetime of the projedivaty used in the investment analysis is 20
years (as per the manufacturer’s information /10ih replacement of the equipment as per
the individual lifetime of each one of them.

Based on the site visit, it was verified that teehinology used in the project reflects good
practise, which is consistent with the other bussnactivities of both companies (Solvay and
KERI).

The PP has chosen a crediting period of 10 yegsn which assuming a timely project
registration as CDM project, is intended to hawedtediting period starting in 1 March 2011,
or the date of registration of the project as a Cpject activity, what ever is later.

The project start date is the date of the reabaatf the project activity which corresponds to
the purchase order of the DILO compressor issue8Hy on 23 November 2007 /31/, and
confirmed by the supplier via the order confirmatissued by the manufacturer DILO
Armaturen und Anlagen GmbH /11/. The project attigtarting date is then 23 November
2007 which is the earliest date at which either ithplementation or construction or real
action of a project activity begins /31/.

In summary, DNV has performed two site visits (thist one on 17-18 June 2009 to both
SKF and KERI facilities, and the second one on @6eJ2010 to SFK facilities only) to
inspect the project site, the equipment and relatsthllations, and its description presented
in the PDD /1/ and related/supporting documentapoesented in the List of References
(Annex 6), and to interview some of the personneblived in the project activity from each
of the 2 companies (namely, SFK & KERI). FurthereyddNV has reviewed in detail the
supporting documentation to verify the correctnassl genuinity of the evidences and
calculations presented. DNV considers the projestdption of the project contained in the
PDD to be complete and accurate, and the PDD cemplith the relevant forms and
guidance for completing the PDD.

4.3 Application of selected baseline and monitoring mébdology

The project applies the baseline methodology AMQG/&sion 02, which is linked to the
sectoral scope: “Fugitive emissions from productaéord consumption of halocarbons and
sulphur hexafluoride”. The approved methodology AM9 is based on the proposed new
methodology NM0251 “Prevention of §kenting following tests of Gas insulated electrica
equipment” /12/ prepared and proposed to the EBhbyproject participant of the project in
guestion. Based on this proposed methodology,itseviersion of AM0079, version 01, was
approved, and the first version (version 01) of Bi2D /1/, was developed upon this first
version of the methodology. Following a request fevision of AM0079 by the project
participants of the project in question, versioro@2AMO0079 /3/ was approved by the EB.

This methodology applies to projects wheres 8fissions are reduced by implementing
recovery of used SFgas that would be vented after the testing of igaslated electrical
equipment (GIEE) at a testing facility, called ®i¥g recovery site. In the case of the proposed
project activity, the Sfrecovery site is at KERI's site (applicability abtion fulfilled). Then
the recovered gas is reclaimed at an SF6 produtdlhty, called the SF6 reclamation site,
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which in the case of the proposed project activite Sk gas is reclaimed at SFK’s

production facility (condition fulfilled).
Furthermore, all applicability condition

S are met:

Applicability criteria

Project compliance

The Sk recovery site uses sk the
testing of gas insulated electrical

equipment (GIEE) (e.qg. circuit breake
switchgear). Such tests are performeg
part of a certification or rating process
or during production or development ¢
new electrical equipment. /3/

(KERYI), the recovery site of the proposed projd
ractivy, is an accredited High Power and High
I\Asltage Testing Facility providing testing and
certification services for GIEE /13/ /14/, where
SF; is used in the testing of GIEE.

The Korea Electrotechnology Research Institute

2Ct

The testing considered for the project
Electrical Tests of medium and high
voltage rated equipment (>1kV) /3/

project include equipment from >1kV and
suitable records are available/14/.

iTests to be considered at the KERI site for this

Before the project, SFjas used in the
equipment for tests is vented following
testing /3/

Before the project, KERI's customers have be
jroutinely venting the used $Fom equipment

after the completion of the various electricalge
116/ /17/ 118/, and refill the equipment with nev

and removal of the electrical equipment within
the testing facilities, and as well as the fillizugd
venting of Sk gas is performed by the equipme
manufacturer. KERI performs exclusively the
actual electrical testing. Given that KERI is the
only testing facility within the region able to
perform tests that result in the contamination @
Sk gas, then the practice exercised at KERI b
its costumers of venting the contaminated §&s
can be considered common practice.

There is no option to reuse the venteq
SFKs in the Sk recovery site /3/

Vented Skis used Sgfrom the test
equipment. Such contaminateds$&n not be
used for further tests because it is no longe
accordance with IEC 60376 /19/, which is t
required Sk gas standard for the GIEE test
/119].

As indicated in the application for test reco
/15/, manufacturers that order the GIEE tes
require to test their equipment under strict
adherence to the standard IEC 60376 /19/,
therefore the quality of the $Bas shall have
a high level purity as specified in the IEC
60376 standard /19/.

According to IEC 60480 /74/, used &fas is
only suitable for re-use when equipment is
maintained, repaired or reaching the end o

SK; for the execution of new tests (the installati

ion

2Nt

—

31 in
he

5

rds
5tS,

and

f its

service life, thus it is not explicitly suitable
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for use in equipment for type tests,
performance tests or tests during equipme
development. In the case of KERI, the
company only focuses in testing of the higk
and ultra high voltage equipment, and their
activities do not involve maintenance or
repair of such equipment /13/ /14/.

The recovered gas is reclaimed by us
it as a feedstock in the production of
new Sk on the premises of an existing
SFKs production facility /3/

IAg confirmed during DNV’s visit to the project
site, the recovered gas is reclaimed by using i
ja feedstock in the production of newsSiA the
premises of the existing $production facility at
Solvay Fluor Korea Co. Ltd (SFK) site in Soutt
Korea which started operation in May 2007.

as

=]

Recovered gas injected for reclamatig
process is directly merged with the flg
of gas in the production line of §F
newly produced and the two becomes
indistinguishable. Furthermore, there
no possible cause of leakage (e.g. pu
outlets) between the point of injection
and the point of merging

s confirmed during DNV’s visit to the project
\gite, the recovered gas is injected into the
production line for the newly produced Sfas
on the premises of the existingg§Hoduction

rgdNV confirms that SFK installations has no
possible causes of leakeage between the poin
injection of the used SFas and the point of
point of merging it with the newly produced SH
gas.

digcility at Solvay Fluor Korea Co. Ltd (SFK) site.

D

t of

Reclaimed Skis a minor component ofSFK’s total design production capacity ofe3$

the total Sk production of the SF
reclamation site (less than 5% of total
production) /3/

around 1,500 tonnes per year /65/. The
reclamation rate of the proposed project activi
is approximately 4.3 kg/hr of used SR0/.
Assuming 7 920 hr/yr of operation /65/, the tot
amount of Sggas reclaimed per year will be
approximately 34.05 tonnes per year. Hence, |
reclaimed Sgwould represent less than 3%
(more precisely 2.3%) of total $production

y

he

Issuance requests shall be formulateg
for periods of at least one year as the
procedures to remove the possibility ¢
gaming are designed on a yearly basi
13/

1 The issuance request will be formulated for
periods of at least one year in order to remove
possibility of gaming (FAR 5).
S

the

The testing is performed at the reques
of a client according to a national or
international standard, and the facility
operator has no discretion in the type
frequency of tests /3/

5¢ KERI, the testing facility operator, has not
test type nor the frequency of tests. KERI'S
customers decide such parameters as
indicated in the Application for Test record:s
/15/.

In the Application for Test records /15/
KERI’s customers specify the testing
protocols required for the equipment to be

or

tested. These protocols comply with detaile

influence on the decision to select neither the

\*2J

14

d
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international testing standards for defined
testing requirements.

Application of the procedure to identif
the baseline scenario must result in a
baseline involving the venting of S&s
the most plausible scenario of thesSF
recovery site /3/

yin the absence of the project activity the most

likely scenario is continuation of the normal
practice of venting the used &as at the
recovery site /16/ /17/ /18/.

The applicability conditions of the three toolsuigqd by the methodology /3/ are also met:

Applicability criteria

Project compliance

“Tool to calculate project or leakage
CO, emissions from fossil fuel
combustion” /6/

During the transportation of the cylinders bung
to and from the project sites (recovery and
reclamation), the project activity will cause
burning fossil fuel (diesel for the transport
vehicle), leakage emissions. The £gnissions
from the fossil fuel combustion will then be
calculated based on the Tool /6/ based on the
guantity of the fuel combusted and its properti
However, as demonstrated below, this emissic

negligible and therefore considered to be zero|

e

0S,
DN IS

“Combined tool to identify the baseling
scenario and demonstrate additionalit
14/

eAs demonstrated below, all potential alternativ
yscenarios as specified in the approved
methodology AMO0079 /3/, relevant to the proje
activity are available to project participants
(could be implemented by the project
participants), thus complying with the
applicability criteria of the Tool /4/.

e

ct

“Tool to calculate baseline, project
and/or leakage emissions from
electricity consumption”/5/

As indicated in the applicability criteria of the
Tool /5/, if a project activity obtains all the

use this Tool in the calculations of project
emissions. In the case of the proposed project
activity, the electricity required for each of bot}
sites (recover and reclamation) is supplied by
grid, thus complying with the applicability
criteria of this Tool /5/.

electricity from the grid, such project activityrca

|
the

DNV is of the opinion that the project activity fild the applicability criteria of the approved
methodology AM0079 version 2 /3/ and the appligabitonditions of the tools: “Tool to
calculate project or leakage ¢@@missions from fossil fuel combustion” version 0B/,
“Combined tool to identify the baseline scenarial @emonstrate additionality” version 02,2
14/, and “Tool to calculate baseline, project andieakage emissions from electricity

consumption” version 01 /5/, required

by the metiiogy /3/.
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4.4 Baseline determination

The baseline is based on the standard practicerdfng the waste $Fjas after the testing
(tests higher than 1 kV) /16/ /17/ /18/, perfornmedonnection with the design or certification
of the electrical equipment (GIEE), is completetisTis due to the prevailing conditions that
the waste S§gas can’t be reused at the recovery site. Thangest performed at the request
of a client and according to a national or inteoral standard, and KERI (the facility
operator) has no discretion in the type or freqyeot tests. The PP has proceeded to
construct the project and set it in operation, ndeo to gather enough information to
determine the historical venting, which in turnyidg the methodology approval process, the
PP intended to use to determine the baseline emsssi

With regards to the relative amount of used; §&s reclaimed with respect to the total
production of new Sfgas, the recovered useds3fas is reclaimed by using it as a feedstock
in the production of new Sfon the premises of SFK (reclamation site). As aixyld before,
the PP has proceeded to construct the project08 R0order to establish the historical values
of waste Sk generated. According to the results of reclaimseduSk gas between 9 July
2008 and 26 February 2009, the average reclamaaienis approximately 4.3 kg/hr /20/.
Thus, the reclaimed gFas is approximately 2.3% from the annual productf the plant
(assuming 7 920 hr/yr of operation /65/), whicless than 5% of total annual production.

To finalize the applicability analysis, it should boticed that, as it is specified in the PDD,
the PP intends to formulate the issuance requestpdriods of at least one year as the
procedures to remove the possibility of gamingdasigned on a yearly basis. Compliance to
this will be ensured via a Forward Action Requ&#R), which shall be verified during the
verification missions (FAR 5). Furthermore, the ddase emissions are capped to historical
production of waste $Ro determine the baseline and to ensure avoidiagobssibility of
manipulating the volumes of wastes3fas generated.

The system boundaries are as defined in the melibggloThe identified boundary and the
selected sources and gases are justified for thjeqgbractivity, and these were verified during
DNV’s site visit. These are: the recovery site (HERacilities) and the reclamation site
(SFK’s facilities). See table of GHG gases below.

The validation of the project activity did not red@ther greenhouse gas emissions occurring
within the proposed CDM project activity boundasyaresult of the implementation of the
proposed project activity which are expected totmbute more than 1% of the overall
expected average annual emission reduction, wiremat addressed by AMO0079 (version
02).

The transportation of the bundles between sitesoissidered as a project leakage. The
leakage emission is calculated as per the Tooakoutate project or leakage G@missions
from fossil fuel combustion /6/, although as den@ied below, this emission is negligible
and therefore considered to be zero in the ex-@mission reduction forecast.

DNV is of the opinion that the determination of theseline for the proposed project activity
is reasonable and in compliance with the requirdsnemd applicability criteria of the
approved methodology /3/ and the correspondingsT&El/5/ /6/.
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The system emissions are summarized in the follgwable:

GHGs | Description
involved

Baseline emissions &F Venting - Only source of emissions

Project emissions | SF Emitted during reclamation - Only source of emissio
CO, Energy used prior reclamation,— Main source emissio
Sk Exceptional emissions — Only source of emissions
CO, Recovery site, electrical equipment. — Main so@méssions
Leakage CQ Negligible, thus ignored during the crediting poeti

The identified boundary and selected sources asésgare justified for the project activity.
The validation of the project activity did not rev@ther greenhouse gas emissions occurring
within the proposed CDM project activity boundasyaaresult of the implementation of the
proposed project activity which are expected tagbate more than 1% of the overall
expected average annual emission reduction, whehat addressed by AM0079 (version
02).

4.5 Additionality

The additionality of the proposed project activitgs been demonstrated through the use of
the “Combined tool to identify the baseline scemamd demonstrate additionality”, version
02.2. The project fulfils the applicability conditis of the Tool, namely:

- All potential alternative scenarios presentetheamethodology AM0079 /3/ to the
proposed project activity are available to proeatticipants.

- The modifications applied to the existing insgtfin operated by project participants will
result in the reduction of 3emissions.

4.5.1 Evidence for prior CDM consideration and continuousactions to secure
CDM status

The following table presents chronogically the stépken by the PP to demonstrate their
CDM consideration intentions regarding the propgs@gect activity:

Date Event
7 October 2004 Discussion between SFK and consultancy 'N.Senaita®DM
opportunities for Sgrecycling /24/
30 May 2006 Presentation by consultancy 'RCC' /25/ /26/
25 September 2006 Meeting KERI — SFK /27/
18 January 2007 Quotation issued for SECompressor/28/
20 April 2007 Email from SFK to Solvay HQ with summary CDM propb&9/
12 October 2007 Letter of Commitment between EcoSecurities and &K
23 November 2007 Issuance of Purchase Order of the project equipmen
(CDM start date) (Compressor) /31/
19 November 2007 Submission of New Methodology (NM0251) to the EB
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7 January 2008 CDM Budget Approval for 2008 /32/

8 February 2008 Preliminary Recommendation from EB’s Methodology&la
19 March 2008 ERPA Signed between EcoSecurities and SFK /33/

2 June 2008 Start of Sk Recovery at KERI site /34/

25 March 2009 Methodology Approval (AM0079) /3/

14 May 2009 Signed contract with DNV for validation of the peo} activity

Project start date is 23 November 2007, which spwads to the date of issuing the purchase
order by SFK for the DILO (S compressor /31/, which represents the actual/real
commercial commitment made by SFK with regardsh&ogroject activity (real action as per
CDM requirements). Based on the above, it is DNWfgnion that the project activity
complies with the requiremetns regarding prior ade@tion of the CDM benefits, as
specified in the the Guidance on the Demonstraimh Assessment of Prior Consideration of
the CDM /8/.

It is DNV’s opinion that the proposed CDM projectigity complies with the requirements
of the latest version of the guidance on prior aberstion of CDM /8/.

4.5.2 Identification of alternatives to the project activity
Identification of alternatives to the project adv

There are four (4) alternative scenarios identiiadng the application of the Tool:

1) Continuation of current practice where useg g&ses are vented to the atmosphere at the
testing facility after high power tests are perfedro GIEEs.
This is the basis for the baseline of the projetivay.

2) Capture and incineration of usedsSF
Considering that this alternative would face ecoidparriers as incineration does not
offer any revenue, and has economic costs dueethigh temperatures (and
corresponding energy requirements) necessary &k lo@vn used Sfgas, this
alternative is not an option to be pursued.

3) Capture and reclamation of used; 8Fthe chosen $feclamation site.
This scenario is the project activity without CDMhich faces economic barriers as
recovery and reclamation of usedsSkthout CDM revenues does not offer sufficient
revenue to compensate for the high economic cagtsalthe piping and equipments that
have to be purchased, installed and operated.

4) Capture and transport of used;s 8f-other facilities for reclamation.
This alternative would require alternative facdgiother than SFK to reclaim the
recovered S§ However, no other SFeclamation (production) facilities exist in thesd
Country. Therefore this alternative is not consedeviable. Furthermore, KERI is the
only institute in Korea which can conduct the festhigh voltage and high capacity GCB
and GIS, as per the certifying body for this typéaboratories, KOLAS /66/.

After DNV’s site visit and review of the documerdatt provided, DNV is of the opinion that
all the plausible alternative scenarios have beasidered by the PP within the PDD.

Based on the site visit and review of the docuntemtaboth companies SFK and KERI are
reputable companies, well established for sevefatheir business lines and have the
corresponding approvals for performing their resipedusiness /13/ /14/ 141/ 143/ /44/. DNV
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is of the opinion that all of the alternatives abofwhich are available to the project
participants) are compliant with existing laws aadulations regarding $handling in South
Korea.

The approved baseline methodology has been coregaplied to identify a complete list of
realistic and credible baseline scenarios, anddirtified baseline scenario most reasonably
represents what would occur in the absence ofrthigoged CDM project activity.

All the assumption and data used by the projedigiaants are listed in the PDD and/or
supporting documents. All documentation relevanegiablishing the baseline scenario is
correctly quoted and interpreted in the PDD. Asstiong and data used in the identification
of the baseline scenario are justified appropryaslipported by evidence and can be deemed
reasonable. Relevant national and/or sectoralipsland circumstances are considered and
listed in the PDD

4.5.3 Investment analysis

Choice of approach

Given that the alternative 3 above (capture anthmegtion of used SFgas without CDM
revenues) to the continuation of the current pcacfalternative 1 above) faces economic
barriers, and in accordance with the “Combined tooldentify the baseline scenario and
demonstrate additionality” /4/, an investment corgman analysis is used to compare the two
alternatives. Since neither of such alternativesvabhave any revenues, the financial
indicator used for assessing each alternativeasNiét Present Value (NPV) of the project
cash flows.

Benchmark selection

With regards to the benchmark chosen for the prg@soject activity, according to the EB
Guidelines on the Assessment of Investment Analfslé, Guidance 14 states: “Internal
company benchmarks/expected returns (includingetihised as the expected return on equity
in the calculation of a weighted average cost gitah- WACC), should only be applied in
cases where there is only one possible projectlojeeeand should be demonstrated to have
been used for similar projects with similar riskgyveloped by the same company or, if the
company is brand new, would have been used fordaimrojects in the same sector in the
country/region. This shall require as a minimumaclevidence of the resolution by the
company’s Board and/or shareholders and will reqgtive validating DOE to undertake a
thorough assessment of the financial statementthefproject developer - including the
proposed WACC - to assess the past financial bebawaif the entity during at least the last 3
years in relation to similar projects.”. As statedthe rationale of Guidance 13 of the
“Combined tool to identify the baseline scenarid @emonstrate additionality”, version 02.2
/14/: “Paragraph 4 of the Tool for the demonstratod assessment of additionality (version 3)
requires that benchmarks should not include thgestibe profitability expectations or risk
profile of a particular project developer.”, thed#@tbnality of the project activity shall not be
dependent on the risk profile of the project depeldor that project activity in isolation.

In the case of the proposed project activity, simtéhe investments of SFK are subject to the
approval by the parent company, Solvay S.A., DN\d4i it relevant and appropriate to apply
a benchmark relative the same parent company ($&wv&.). In addition and further to the

above analysis of the benchmark selection, the & pgnesented further evidence about
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another project undertaken by SFK in 2008 namedeC”1/67/. DNV has been able to
review and confirm the evidence submitted /67/, aexfy that the discount rate used for the
project named “F1EC”, also developed by the projesteloper, is 9%, which is close to the
9.26% used as benchmark for the proposed CDM [raivity.

However, it can be seen from the financial anal{@® that the estimated revenues based on
the savings for the reclamation of the used &is for the proposed project activity (USD 25
7549 USD/yr) are approximate 50% lower comparedh whe annual costs of the same (50
876 USD/yr). Thus, without the potential CDM revesuthat the project could also derive,
there are no other revenues linked to the projeativity that could help to fully
compensate/offset the project’s costs to makendncially attractive. Upon this situation,
even if a very conservative benchmark is used, sgcthe 5.5% rate for government bonds
(Yields on 3-year Treasury bonds (LHS), “7-30 BoKndncial Stability Report Oct-
2007.pdf” /50/, pp 12), the project activity wilohbe commercially attractive without the
CDM revenues.

Thus it is DNV’s opinion that the benchmark anaysiade for the proposed project activity
is appropriate.

Input parameters
The main parameters used in the investment anaysias follows:

Parameter number and description Value | Units Sourcand evidences
reviewed by DNV
Amount of used Sfreclaimed 9713 kg | Historical records (baseling

reconstruction) /15/ and
baseline emission
calculations /35/

Assumed percentage of SR 99.77/ % | Historical records (baseline
contaminated gas (by mass) reconstruction) /15/ and
baseline emission
calculations /35/

Depreciation (% p.a.) 20 % | National Standard /36/
Investment Cost USD | Offers/invoices from
equipment suppliers /37/
SFK Site:
- Sk Analyser 0
- Piping 52 828
- Filter 10 834
KERI Site:
- DILO Compressor 53 629
- Piping 21 253
- Price of 10 Cylinders 38 140
Annual Operating Cost: 50 875 USD | Various estimations of
internal costs /38/
- Labour (SFK) 23 969
- Labour (KERI) 5992
- Laboratory 1941
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- Transport 8 667
- Chemicals for S&Purification and 2165

additional operational costs for
reprocessing used SF
Savings on Sfraw materials at 25788 USD | Calculated value estimated
reclamation site via the baseline
reconstruction and emission
reductions calculations /35/
and the financial analysis of
the project /39/
Discount rate 9.26 % | After-tax Weighed Average
Cost of Capital (WACC) for
Solvay SA at time of
decision making /40/.

DNV has verified against the purchase invoices, thiedinternal costs and other reports, the
corresponding values for each and all the parametethe above table, and found them
genuine, conservative and specific for the prop@segbct activity.

Calculation and conclusion

The main barrier faced by alternative 3 is the latcknancial attractiveness. Hence, an
investment analysis /39/ is used rather than adsanalysis, in correspondence with the
“Combined tool to identify the baseline scenarid demonstrate additionality” /4/. From the
result of the investment analysis calculations i88an be seen that the NPV for the chosen
project scenarios is as follows:

Alt. 1 Alt. 3 Alt. 3
Baseline Project Activity Project Activity
(venting) (with CDM) (without CDM)
NPV (USD) 0 7 476 622 30 803

Discount rate used: 9.26%  After-tax Weighed AgeraCost of Capital (WACC) for
Solvay SA at time of decision-making. Evidence \peasvided
to demonstrate that this discount rate was comglgtapplied
by Solvay at the time of investment decision fa finoject.

The evidences and references provided for eachhefiput parameters the investment
analysis were validated /15/ /35/ /36/ 137/ 138/ /M5/and crosschecked against the values
presented in the investment analysis itself /38648l on the above, DNV’s opinion is that the
underlying assumptions of the finanacial analyes @ppropriate and the financial calculations
are correct.

Sensitivity analysis

The objective of the sensitivity analysis is toessswhether the conclusion regarding the
financial attractiveness is robust to reasonabléatrans in the critical assumptions. Key
financial parameters have been changed to seeithpéct on the NPV of the project, i.e.
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alternative 3 (the NPV of alternative 1 remaingeio whatever the assumptions). The table
below shows the percentage by which each of thesables would have to increase or
decrease for the NPV to become positive (i.e. altoatof alternative 1).

The PP SFK was able to present to DNV the markeépin Korea for S§/45/ /57/ /71/, and
a sample of some invoices issued during 2007, 288 2010 /59/, which show some
variations (including currency fluctuations) duritite observation period 6.5-10.5 USD/kg
between 2005-2007.

Results of the sensitivity analysis:

% NPV of alternative 3

Scenario Change | (project activity) (USD)
Increase in Project Revenue (i.e. Recovered Uselb5.46% 0.00
Sk)
Reduction in Investment Costs (i.e. DILO -184.83% 0.00
Compressor)
Decrease in Operating Costs (i.e. Labour Cos{s-83.81% - 0.00
SFK)

In DNV'’s opinion the project participant has suiiictly demonstrated that these variations
are not realistic for the input parameters of tharicial analysis.

Project revenue: Project revenues come from the savings on raw mdefsulphur and
AHF) and energy (electricity and steam), achieved ifjecting used S§ rather than
producing it from raw materials. The project adtivdoes not result in an increase in
production capacity at Solvay plant and hence thereo revenue from additional SF
production. Solvay is currently not operating dt éapacity because of low demand ofsSF
DNV has verified through the “2009 SProduction Report” /70/, that there has been no
increase in Sfproduction, since the $kproduction was only 964.9 tonnes, much less than
the design production capacity of 1 500 tonnesjeetoevenues are therefore dependent on:

* The savings realised per tonne of used ffected. These are not likely to increase
because this savings is dependent on the pricavoimaterials to produce §which is
also dependent on the price ofs3frthe market. The average prices o 8&ve remained
within the same range from 2007 to 2009 (9.5-103DY/59/ which means that the price
of raw material (i.e. AHF and S) will also remainaacertain range, thus, increasing the
project revenue to 388% in order to raise the fomrattractiveness of the project activity
above the benchmark value 9.26% /40/,is unlikely.

 The amount of used $Hnjected. Increasing the volume of useds $ not likely to
happen because it is dependent on how much gasdsfar the testing of GIEEs at KERI.
This is currently estimated at 9.7 tonnes per yady based on the recovery records for
the period July 2008 to March 2009, which represesg than 5% of the total production
capacity of the reclamation facility (1 500 tonnes year /65/), which is the cap set by
the applicability criteria of the approved methampt /3/. More used SFcould be
recovered if more equipment was tested at KERLherte is no indication of such link as
modern GIEEs tend to use lesss &-comply with the demands of end users.
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Investment costs:Investment costs of the project comprise of theigents and piping
installed both at the testing facility and the amchtion facility. A decrease of 195.65% in
investment costs is very unlikely to happen, assttenario used is very conservative (e.g. it
has been assumed that equipments/piping will zened for the project lifetime while it is
expected that some equipment will have to be repldecause of potential corrosive impacts
of SK).

Operating costs:Operating costs of the project comprise of labasts in KERI and SFK,
laboratory analysis of used &FRransport of used SFrom KERI to SFK, chemicals needed
for the purification of used $Fadditional operational costs for reprocessingdUSg and
insurance. The result of the sensitivity analysisans that even if the project reduces
operating costs to zero, the NPV of the projectaies) negative. This is not feasible given
the maintenance regime required on the equipmemds gaalified personnel required to
ensure the adequate operations involved in theveegaand reclamation of used iR the
project.

This sensitivity analysis clearly shows that thevN#t alternative 3 (project activity) remains
negative, i.e. lower than that of alternative Infawued venting), for any realistic variation of
the key variables. Therefore alternative 1 is idient as the baseline scenario due to its
higher economic attractiveness.

4.5.4 Barrier analysis

The PP chose to present the investment analysienwonstrate the project's additionality,
therefore the barrier analysis is not included.

4.5.5 Common practice analysis

KERI is the only third party independent High Powkgh Voltage Testing Facility in Korea
that is using and prevents venting ofs®fas, as confirmed by KOLAS (Korea Laboratory
Accreditation Scheme) /66/ /72/. There is only dmality in Korea that manufactures SF
gases /45/ and only one facility that is planniagntroduce a reclamation process (in both
cases, the project developer is SFK). The proppsadct activity is the first Sfreclamation
activity in Korea.

During the site visit investigation mission, DNV svenformed that the common practice was
that, after the completion of the high voltage &leal tests executed at KERIs facilities on
the GIEE and GIS equipment, it was the owner ohselectrical equipment tested that was
responsible for venting the usedsSfas (and not KERI's personnel). The reason fa ihi
that KERI's personnel is not familiar with the plog construction and maintenance
procedures of the equipment, and therefore the pofiie equipment is the one connecting
the corresponding hoses and equipment for thengofi the used SFgas. In order to verify
this common practice, DNV requested the projecppnent to present 3 letters from different
KERI customers’ /16/ /17/ /18/ stating that the tusg of the used Sfgas is the common
practice. Furthermore, a marketing brochure fromndistrial Systems Co. Ltd./52/ (KERI's
customer) which has facilities also in Korea, pnése by the project proponent, shows in the
brochure only KERI's name as a supplier of suclin igltage testing certification services.

Throughout the site visit, DNV became acquainteat the high voltage testing of GIEE and
GIS equipment in Korea is carried out at KERI'silfies (only facilities in Korea for high-

and ultra high voltage testing), and that the gasduin such testing is vented to the
atmosphere by the equipment manufacturer after tdst. Furthermore, the relevant
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geographical area is defined as South Korea, Japad aiwan, since all the equipment tested
at KERI in 2007 came from one of these locationswekler, Japan is an Annex | country,
and therefore it can’t be considered as a compbkr@mwironment and is not furhter included
in this common practice analaysis. The other tgdtacilities in South Korea (Power Testing
&Technology Institute) and Taiwan (Taiwan electiResearch and Testing Center) are
excluded from the list since they do not have (dd provide or are accredited for
independent 3 party testing) high power testing facilitites,

DNV can thus confirm that the common practice & fnoject activity is the venting of the
used Sk gas after the test, due to contamination of thmesdy the electrical arcing
experienced during the test(s).

4.6 Monitoring

The monitoring plan presented in the PDD /1/ iscdbed in accordance with the approved
consolidated baseline and monitoring methodologyy&QG79 version 02 /3/. The monitoring
plan specifies the parameters that are determixethi, those that are monitored during the
operation of the project and the procedures fontbaitoring activity.

At each of the project sites, theg3Ecovery site (KERI) and the §Feclamation site (SFK),

will designate an on-site CDM coordinator who wWilhve the overall responsibility for the
relevant monitoring of emissions reductions of theject activity according to the
monitoring plan, including data quality checking &my anomalies.

The CDM coordinators will report monthly to the&spective senior management. All other
technical staff which is involved in the data cotlen process will have defined roles and
responsibilities. Staff will be trained on CDM mtoring requirements. Records of trained
CDM staff will be retained. The overall monitorimgsponsibility will be with the CDM
coordinator of the Sfreclamation site (SFK).

The primary equipment used for the monitoring ofNCParameters project is the following:

(i) Weighing scale: Scales will be used for weighthe cylinders in a bundle
both at the S§ recovery and reclamation sites. The scales will be
appropriately calibrated.

(i) Flow meter: Flow meters will be used to quéntihe Sk both at the S
recovery and reclamation sites. The flow metersl Wwé appropriately
calibrated.

(i) Gas chromatograph: The §Eontent of used gas in each bundle will be
analyzed using gas chromatography. The equipmelhtbei appropriately
calibrated

Two cylinders filled with waste (used) §ias will be transported in one bundle to the
reclamation site, with each bundle clearly ideatfand marked. Each bundle will be weighed
both at the Sfrecovery site (before departure) and at ther8€lamation site (upon arrival).
Upon arrival at the Sfreclamation site, the used gas within each buwileoe analysed, to
determine the proportion of $§as and the proportion of impurities (contaminatio

Finally, the data monitored for CDM purposes w# tecorded once the two cylinders in a
bundle is filled with SE and filed electronically. All relevant data willebarchived

electronically, and backed up regularly as percitrapany’s procedures. The stored data will
be kept for the full crediting period, plus two yeafter the end of the crediting period or the
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last issuance of CERs for this project activity (ghiever occurs later). The CDM
Coordinators will be responsible for checking thatad quality and for managing the
collection, storage and archiving of all data ascbrds.

The personnel at the reclamation site are in DNdgmion properly trained in the procedures
for the project activities. Also the personnel &R’s facilities have been informed of the
requirements of the corresponding process of pr@etivities. However further emphasis
shall be placed by each of the companies to ertbateall personnel that could eventually
participate on any activity related to this projeaeiceives thorough training, specially
regarding those activities deemed as highly unfated to occur (e.g. incineration of highly
contaminated gas). Also, KERI shall develop plasrshiow to address the fact that KERI's
customers fill their own electrical equipment; #eshould be consideration for a trained
person to perform (or assist) in the filling of thedectrical equipment to be tested.
Furthermore, each of the company’s QA/QC and adnative manuals shall be updated
with the corresponding aspects of the project @@s:; Compliance to this will be ensured via
a Forward Action Request (FAR 6), which shall bafiezl during the verification mission.

The project monitoring plan is in compliance witie tmonitoring methodology AM0079
(version 02).

It is DNV’s opinion, that the project participargge able to implement the monitoring plan.

4.6.1 Parameters determined ex-ante

Baseline emissions are capped based on the histaties of venting used $gas which is
estimated ex-ante, based on the used gas ventew dbe tests (6 945.20 kg/yr, baseline
reconstruction /15/ /35/) and the concentratiorsBf expected in used gas in the historical
period (99.77% /15/ /34/). The latter is to be updaach year according to the monitoring of
concentration of Sf~expected in used gas in the historical period.détermine these the
most recent one year historical data was usedthjsrcase calendar year 2007.

The approved methodology /3/ offers a choice of twethods to determine the used gas
vented during the tests, one is via the “Recordsusd#d gas” (preferred option by the
methodology), and the second is based on the “R#rmarion based on Manufacturer
Specification/ Nameplate or estimated equipmentacdyy as per Annex A of the
methodology /3/. Given the absence of informatiequired by the preferred method, the PP
followed the latter, which is based on any of tbkofving alternatives. As indicated in Annex
A of the approved methodology /3/, in the determamaof the amount of used gas vented
during the tests the following options shall besued: a) use the manufacturer specification
or nameplate, b) use the default capacities coedaiim Table B.1 and B.2 of Annex B of the
methodology /3/, or, ¢) via a special procedureettiped by the PP and approved by the EB
(via request from deviation from the methodolodgyepending on data availability, the PP
has used the nameplate data, or, if not, the valwesented in Annex B of the approved
methodology AM0079 version 02 /3/. Based on 300 tesords taken during 2007 /15/, the
PP has been able to reconstruct the baseline asregqgn Annex A of the approved
methodology AM0079 version 02 /3/.

Please refer to section 4.7 for further detaildhow DNV has verified the calculation of ex-
ante determined parameters.
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The table below summarizes the parameters detedneixante.

Parameter | Description

GWPsks Global warming potential of $Ftaken from the IPCC.

WSES hist Concentration of SFn used gas in the baseline

Tlsreusedt | Used gas vented during eligible testing itefor the historical baseline year.

Decision A decision flow chart to determine instances wheeused gas legitimate

flow chart | vented in the past.

for the

destination

of removed

Sk

k Sub-index used for equipment categories

NTsLk Average number of eligible testing items where wentoccurred por
equipment in the baseline, for categlry

L sre hist,j Historical amount of SHoss from poinj.

] Sub-index used for $emission points

Pské hist Production of S§-gas during the historical period.

LEtrans,est Estimated annual emissions resulting from the prarisof the cylinders fron
the Sk recovery site to the site of reclamation.

FCijy Quantity of fuel type combusted in procegsluring the yeay

NCVyiesel Net Calorific Value of the diesel

EFdiesel Diesel Emission Factor

TDLy Average technical transmission and distributiorséssfor providing electricity
to sourcg yeary

EFeiecy Emissions factor for electricity consumed

Rated capacity of the operating equipment usedpfoject activity of the

testing facilities at recovery site and reclamasda in yeary

4.6.2 Parameters monitored ex-post
In addition to the parameters to be monitored asri®ed below in this section, according to
the applicability criteria of approved methodologyl0079 version 02 /3/, see (FAR 5),
iIssuance request shall be done in a yearly basigdio gaming, and, that only those cylinders
that complete the recovery-reclamation processinvéltgiven year, can be included in the
calculation of emissions avoided in the same yéarrecovery cylinder has not completed
the recovery-reclamation process within the creditiear, then it must be included in the

next year.

Also in accordance with the applied methodology AV version 02 /3/, the project
participant will monitor the following parameters-post:

Parameter

Description

GWPRske

Global warming potential of $Ftaken from the IPCC (shall be updaf
according to any future COP/MOP decisions).

ed

WSsE6 hist,y

Concentration of SHn used gas in the baseline, to be used as aitsidgor
Wsrs histWhere the record of the concentration og 8Fthe gas vented in th

e

baseline is not available.
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Parameter | Description

QsFé kjy Mass of Sk that is filled into equipment of categoryk in yeary at the Sk
recovery site.

MRgas,iy Mass of used gas recovered into cylinder bundiethe SErecovery site in
yeary.
NTpaky Average number of total testing items where recpwas done per equipment

in the project, for categotk

[ Sub-index used for each cylinder bundle that cotedlea recovery;
reclamation cycle included in the estimation of €sions avoided for yegr

n Number of cylinder bundles that completed a recpveclamation cycle in
the yeary. Only these cylinder bundles are eligible to beluded in the
estimation of emissions avoided for the ygar

MSzas,iy Mass of used gas stored in recovery cylinder bunidigeary.

Wsrg Concentration of used g§as in the cylinder bundie

Mlgas,iy Mass of used gas from the cylinder bundlejected into the production
process for reclamation process in ygar

Pses,iy Production of Sggas during the reclamation period of cylinden yeary.

Psre.y Production of Sggas during the reclamation yeaafDetermined from records
from regular production monitoring at Sfas reclamation site).

Lsre.y,ij Amount of Sk loss from poinj during the reclamation period of cylinddan
yeary.

PErgy Project emissions as a result of increased elégtgonsumption at the testing facility
attributable to project activity in yegr

PEgrry Project emissions as a result of increased eldgt@mnsumption at the reclamation

facility attributable to project activity in yegr

EXGCsre.y Quantif[y of used SFgas whi_ch was being injected to the reclamatianlifia during
exceptional events occurred in ygar

Given that the leakage emissions resulting frontridaesport of the cylinders from the
recovery site to the site of reclamation in ye@rErnsy, are marginal (LE = 0.0004% <
0.1%), as demonstrated here below in the correspgiekage calculations section, these
will not be monitored by the PP in accordancetép 4 of the leakage section of the
approved methodology AM0079 version 02 /3/.

These parameters would be measured as per thenameskeodology and the frequency of
monitoring and proposed QA/QC procedures are aouptd the chosen methodology as
well. All data will be archived for a period of twears following the end of the crediting

period.

4.6.3 Management system and quality assurance

The PP has developed and implemented the corresgponthnagement and quality system
/53/ 154/ [55/ [56/for the project activity, and DNvas able to verify these during the site
investigation mission. As part of the managemedt @A/QC system both sites have a CDM
coordinator assigned responsible to check all @i dollected. Furthermore, SFK has the
overall coordination and QA/QC verification of tH@DM project activity. The PP has
developed procedures /53/ /54/ /55/to ensure cemsisquality of all data collection,
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recording, storage, reporting and possible momtpdata adjustments and uncertainties as
well as emergencies. It is understood that ESL peliform a regular final check of the data
and analyse the project performance, prior to amrfigation. Moreover, regular internal
audits will be conducted to assure that the pragert compliance with operational and CDM
requirements.

It is DNV’s opinion that the management and QA/Q®agedures for the project activity
reflect good industry practice, and will contribiiteensure the good quality and accuracy of
the CDM project activity data/information.

4.7 Estimation of GHG emissions

The emission reductions of the proposed projectiBpéd in the PDD /1/, are calculated in
accordance with the process specified in the amgaronethodology AM0079 version 02 /3/,
the “Tool to calculate baseline, project and/or kégge emissions from electricity
consumption” /5/, and the “Tool to calculate projecleakage C@emissions from fossil fuel

combustion” /6/.

It should be mentioned that the amount of emisssaluctions presented in the PDD version
01 /1/, was calculated based in the version 1 efapproved methodology /3/, while the

amount of emission reductions presented here,stirmated based on the latest version of the
approved methodology, version 2 /3/, hence theewdifice betwen the estimation of the
emission reductions shown in the initial and fiR&ID versions.

Base on the above, the baseline emissions arendegst as follows:

Step 1: Baseline venting of SFg
SF; relative cap

Baseline emissions are capped relative to therigstenting of Sk Sk venting is estimated
ex-anteusing the methods described below to deterrdiig nisi

Sub-step 1(a): Determine VSF6,hist (historical annual venting of SFg)

The estimated historical annual &SFenting ¥sres nis) Of the Sk recovery site for one year
historical data, which in the case of the projeativity these correspond to the calendar year
2007 /15/Vsks nisiS calculated as the sum of the used &S vented for each testing itéim

the historical yeaVsrs nistiS to be calculateéx-ante however, it is to be updated each year
according to the monitoring ®fsee gLy

Verenist = Wsre st ZTI SFBLUSEAL oo @)
t

Where:

Vsk6 his= Historical annual venting of $Hn tonnes S§

In the case of the project activity these have luedculated as:
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6 923.8 tSKyr from the baseline reconstruction. This figuraswerified
by reviewing test records from 2007 /15/ and byeeing the spreadsheet
used to calculate the historical annual ventin§&f/35/.

TlsFeused & Used gas vented during eligible testing itetonnes gas (see Sub-step
1(b)), which for the project activity is: 6 945@nes of gas /15/ /35/.
WSF6,hist = Concentration of $Expected in used gas in the historical periodnam

SKs /tonnes gas.

Sub-step 1(b): Determine Tl sreusedt (USed gas vented during eigible testing items t)

Testing of equipment may be comprised of one oersdvesting items performed on different
subparts of single equipment. Records, in the fofrdirect measurements or other indirect
data to estimate $Femissions are required for each testing item toinotuded in the
historical baseline determinex ante Two different methods are described in this secto
determine or estimate the used; 8&s ventedT lsrs useq,fOr €ach testing iterh

Method 1. Records of gas use (preferred)

If the Sk recovery site has historical records ot §&s vented for the testing instarnae the
form of measurements of Sklled into the equipment prior to or used gas oeed after the
test that complies with the monitoring requiremesteted in section “Data and Parameters
not Monitored”, them Isgs used IS t0 be taken from the monitored data.

The measured/monitored data (used/contaminatedy&sj are available from 2008 onwards
134/, therefore Method 1 can not be followed.

Method 2. Reconstruction based on Manufacturer iBpatton/Nameplate or estimated
equipment capacity

If the Sk recovery site does not have monitored data of gssdvented for testing item
thenTlsgs gL Shall be reconstructed using the procedure destiib@&nnex A. Note that, for
the purpose of conducting Step 3 below, the proeedescribed in Annex A needs to be
conducted even when the record of gas use is alaila

The corresponding documents (records) that formdttabase for the project activity were
made available to DNV for validation /15/, and thescords were crosschecked against the
summary table for baseline reconstruction /35/.

The records provided by the PP forth reconstructibthe baseline; include the following
generic types of documents:

1. Applicationt This is the application issued by KERI's customath the specification
of what to test and to which standards, type ofimgent, identification, name of
manufacturer, etc., e.g. file nan®®C00192-7146-Application.pdf

2. Nameplate When available, this document includes a phofayiaf the nameplate of
the equipment tested, indicating the amount of &uired to fill the equipment
(capacity), e.qg. file nam@&7C00192-7146-Nameplate.pdf

3. No load Technical information graphically represented afth of No-Load tests
performed on the GIEE equipment (parameters: GoantA, ContB and ContC are
used to verify the number of phases connected d¢oetfuipment), e.g. file name:
07C00192-7146-No load.pdf
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4. Raw dataDocument containing the (detail) raw data ligtof the executed tests (for
each testing item), e.g. file nan®¥.C00192-7146-Raw data.pdf

5. Report One (front) page certificate of the test(s) perfed, e.g. file namé&7C00192-
7146-Report.pdf

6. Report_ExtendedThis includes the Report (above) and a full dethdescription of
the tests made, e.g. file nand&@C00192-7146-Report_Extended.pdf

With regards to the specific project activity, edelst is made out of one or more testing
items. The Annex A of the approved methodologypt®sents the procedure to reconstruct
the baseline.

Whenever the data specifying the amount of gasimedjufor the equipment in question
(nameplate or other manufacturer specification) n@savailable, the tables B.1 and B.2 of
Annex B of the approved methodology /3/, were usedetermine the capacity of the (SF
utilized in the equipment under testing. From altof 56 equipments tested in 2007, 19 tests
are calculated with the nameplate capacity andesiewith the default values.

Step 2: Annual SF¢ reclamation during the project activity

Next, the amount of SHeclaimed as a result of the project activity shml monitored
annually. For this purpose, monitored data fromqutoyeary to determine Sfreclaimed in
that year shall be used. Given the nature of tlogept activity, the unit used as a basis for
calculation is the recovery reclamation cylindeNote that recovery-reclamation cylinder
refers to each cycle that a cylinder goes through ffom the moment the cylinder is taken to
the recovery site until the moment the gas conthinghe cylinder has been injected into the
reclamation facility) and not the physical cylindér some cases the same physical cylinder
may be used for more than one recovery-reclamatyole in the crediting periog However,

if a cylinder is reused, it will have to be clealdypelled in each recovery reclamation cycle.

It must be pointed out that with regards to thgemioactivity, the project uses bundles of two
interconnected gas cylinders as a unit of transpiloetefore one cylinder i for the purposes of
the methodology refers to a “bundle”, or two cortedghysical cylinders, also referred to as
the “cylinder bundle”.

Only those cylinders that complete the recoveryaraation process in yegrcan be included
in the calculation of emissions avoided in ygadif a recovery cylinder has not completed the
recovery reclamation process in the crediting yeénen it must be included in the yaarl.

The emissions avoided in ygafrom each cylinder, CA; yis determine@x-postased on the
minimum among the following:

Where:

MRgas,iy= Mass of used gas recovered into cylinderthe Skrecovery site in year
MScas,iy=  Mass of used gas stored in recovery cylinderyeary, tonnes gas

Mlgas, iy= Mass of used gas from cylindewhich is injected for reclamation process in

yeary, tonnes gas
= Sub-index used for each cylinder that completeelcovery-reclamation cycle
included in the estimation of emissions avoidedlieryeary
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Take the minimum of the three to determine thencidr minimum for each cylinder

CA,y = MlN{MRGas,i,y’MSGas,i,y!MlGasi,y} ................................................ (2)
Where:
CAy= Cylinder minimum for cylinderin yeary, tonnes gas

Determine the quantity of $Feclaimed during the yegr

EA = Quantityof Sk reclaimed during the year y, tonnes SHhis value is first
determined based on the operating time of 8 mdsts below) and then
adjusted to a 12 months period (which is expecfedh value of 9 713.5 kg.

WsFe,i = Concentration of SHn the cylinder i, tonnes $onnes gas. For the project
activity this value is determined as an averagi®b50% most contaminated
bundles during the operation period (1 June 2028 January 2009,

8 months), giving a value of 99.6914%

Step 3: Establish the discount factor for number of testing

Thirdly, the cylinder minimum obtained as per S2eghall be discounted for any possible
increase in the number of testing per equipmentpawed with the historic baseline period. In
order to address this, the following steps shatialzen.

Sub-step 3(a)

Define the maximum number of equal range, in KViegaries that contain at least 5
equipments both of the historic and project sampfdsss than 5 equipments are tested either
in the historic or project period, then there shallone category.

For the project activity, there are 56 equipmengsentested in 2007 /15/ /35/. The capacity of
these equipments ranges from 72 kV to 800 kV /35/ &nd organized in the following two
categories, given that on this classification, githke maximum number of categories for
which each category contains at least 5 equipments.

Historic Project
40 — 419 kV 46 46
420 — 800 kV 10 10
Total number of 56 56
tested equipment
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For the ex-ante estimation, it is assumed thantimaber of testing items over a project year
would be similar as the number of testing itemsanradbaseline year.

Sub-step 3(b)

Derive the average number @lfgible testing items where venting occurred per equipnrent
categoryk in the baseline NTg_ W, by using the database compiled when determining
T|5|:5US€d,I

For the project activity, based on the recordsectdld /15/ /35/:

Category Eligible testing itemswhere | Average number of eligible
venting occurred testing items
40 — 419 kV 127 2.76
420 — 800 kV 19 1.90
Sub-step 3(c)

Derive the average numbertotal testing items where recovery was done per equipment
the project in categotyin the yeary, (NTp;k,y by using the testing records from the project
year.

For the project activity, based on the recordsectdd /15/ /35/:

Category Total testing items where Average number of eligible
recovery was done testing items
40 — 419 kV 168 3.65
420 — 800 kv 21 2.10
Sub-step 3(d)
Calculate the ratio of number of eligible testitems for each categokyas follows:
NT,
RTk,y - BL.k
NTPJ,k,y ..................................................................................................... 4)
Where:
RTiy= Ratio of number of eligible testing items inagryk (maximum value is set
atl)
NTgLk= Average number of eligible testing items wheeating occurred per
equipment in the baseline, for categlry
NTpyky= Average number of total testing items where vecp was done per equipment

in the project, for categoty

Again, for the project activity and based on theords collected 15/ /35/:
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Category NELk NTpyky RTky
40 — 419 kV 2.76 3.65 0.76
420 — 800 kV 1.90 2.10 0.90

Obtain discount factor for testinBFTy:

Z (QSFG,k,y * RTk,y)
DFT =
y QSFG,y .................................................................................... (5)
Qsrok,, = ZQSFG,k,j,y
e ——————————— (5.1)
QSF6,y = ZQSFG,k,y
K e e a e e e e e e (5.2)
Where:
DFTy = Discount factor for testing in yegr
QsFé.ky= Total amount of SHilled in the testing of equipments in categ@ry yeary,
tonnes Sk Since the monitoring of the filling of the equipnt has not yet
started to the time of validation, this value iswamed to be equal to the value
of the Sk captured at the recovery site, namely 9 713.5fk&fo/15/ /35/.
Qsre.y= Total amount of SHilled in testing of all equipments in the projedttivity in
yeary, tonnes Sk For hte project activity this valueis equivalent®o713.5 kg
of Sk 15/ /35/.
RTky= Ratio of number of eligible testing items inegryk (maximum value is set
atl)

Qsré.kjy= Amount of Sk that is filled into equipmentof categoryk in yeary at the Sk
recovery site, tonnes §F

For the 2 categories of the project activity, tladues are then (based on the records 15/ /35/):

Qsrs,40-4197 4 856.8 kg of S§
Qske,420-800,7 4 856.8 kg of SF

And the discount factor for the project activitytien:

Qsre,ky | RTky (ratio) Greky* RTky Sum DFTy

(t SK)
40-419 kV 4.857 0.756 3.671 8.066 0.830
420-800 kVv| 4.857 0.905 4.394
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Step 4: Calculate the baseline emissions

Calculate baseline emissions as the minimum betweemuantity of Sgreclaimed during
the year, discounted for number of testing, andotst estimate of historical annual emissions
Vsrs hist determined in Step 1.

BE, = MIN{Vgggie» DFT, OEA [ IGWR

.......................................... (6)
Where:
BE, = Baseline emissions yegrtCOe
DFTy = Discount factor for testing in yegr
EA = Quantity of SEreclaimed during the yegr tonnes S§
VsF6 his= Historical annual baseline venting ofgStonnes S§

GWPRsgs= Global warming potential of 3RCO,e/tonnes S

Parameter Value Unit

DFTy 0.830 -

EAy 9.714 tonnes of SF
VSF6,hist 6.924 tonnes of §F
GWPSF6 23,900 tonnes of GO
BEy 165,478 tonnes of tCge

Project emissions
Project emissions include useds&itted during reclamation and any exceptionalsemns
at the Sgreclamation site.

Step 1: Used SF6 emitted during reclamation

Project participants shall identify all plausibleiqt in the production line of $Fafter the
point of injection of used SFwhere Sk gas is emitted (for example, a purge gas outhei),
provide the historical SHoss rate per unit Sfproduced from that pointbased on a 3-year
historical average data of the gg#foduction facility. Where 3 year data does nasteshorter
periods can be used, up to the point where dateaable, as follows.

Rs _ LSFG,hist, j @

T C T 2 7
PSFG,hist

Where:

Rskehistj = Historical rate of SfHoss from poing, %, 0.058%
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Lsrehistj = Historical amount of SHoss from poing, tonnes, S§ 434 kg SE15/ /35/

Psrehist = Production of Sfduring the historical period, tonnes,sSE8 608 kg S§15/
135/

] = Sub-index used for $EEmission points

The Sk emissions through the point{s3hould be monitored during the project activityd an
the corresponding rate of loss per unig@BducedRsrs, y; Should be determined.

Rsrs, v, andRsrs nistjmust both be determined under the same measurgrantol, which
must be in place.

Lsrey.i
Rsrsy. :Z e 8).(

i PSFG,y,j

Where:

Rsre,y, i~ Rate of Skloss from poinf in yeary, %

Lsreyj=  Amount of Sgoss from poinj during the reclamation period of cylindein
yeary, tonnes S§

Psre,y,i= Production of S§during the reclamation period of cylindeiin yeary, tonnes
Sk

j= Sub-index used for $Emission points

At the end of each year of the project activitynpare theRsrs y jwith the Rsre pistj. If Rsrey,
is larger tharRsgs nistj Project emissions from the emission ofs $lEring reclamation in the
yeary shall be calculated by the following equation:

PEqcy = GWR DZ (RSFG,y,j,i ~ R hist )DPSFG-Y-I ............................. )
i

Where

PErcLy= Project emissions from the emission of 8&ring reclamation in the yegrt
COse

GWRPRsge= Global warming potential of 3R CQOse/t Sk, equal to 23 900 tCe /21/

Rsre.y,ji= Rate of SKkloss from poinj during the reclamation period of cylindein
yeary, %. For the project activity this values is: 0.058L5/ /35/

Rsre hist,= Historical rate of SfHoss from poinf, %. For the project activity this values
is: 0.067% /15/ /35/

Psrs,y,i= Production of Sgdluring reclamation period of cylindem yeary, t Sk

Thus for the calculation d&?Erc. y, we then have (based on /15/ /35/):
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i LsFe y,i P sr6 v R srey,. 2(Rsrey,i - Rsrenist) *
(kg) (tonnes) (%) P sFo.y.
From Site Records From Site Records Calculated value Calculated value
115/ 135/ 115/ 135/
1 11.944 25.0 0.048 -0.0025
2 14.834 33.8 0.044 -0.0047
3 14.110 32.1 0.044 -0.0045
4 37.208 20.9 0.178 0.0251
5 15.994 21.3 0.075 0.0037
6 10.685 21.0 0.051 -0.0015
7 16.328 27.4 0.060 0.0004
> 121.103 181.36 0.0668 0.0160

Since,Rsrey,> Rsre nistj then,
PErcLy=23 900 * 0.0160 = 382 tG@

Step 2: Electricity use of recovery equipment

Emissions as a result of electricity consumptiothattesting facility RErey) and reclamation
facility (PErr,) due to the use of recovery equipment shall bertakto account, according to
“Tool to calculate baseline, project and/or leakaga@ssions from electricity consumption”
/5/. Since emissions due to electricity consumptibthese facilities are assumed to be small,
electricity consumption has been approximated by tated capacity of the operating
equipment multiplied by operating hours of the liici .

From the Tool /5/, the scenario A is the one aplie to the project activity, namely,
electricity consumption from the grid.

PE., =D EG,,, (R, O+TDL, )
J

Where :

PEBecy= Placeholder for Pfeyand Plre,y

PErry= Project emissions as a result of increasedrad#gtconsumption at the testing
facility attributable to project activity in year y

PErry= Project emissions as a result of increasedradggtconsumption at the
reclamation facility attributable to project activin year y

ECey,jy= Quantity of electricity consumed by the projeldctricity consumption source
j in year y (MWh/yr)

EFeLjy= Emission factor for electricity generation fawusce j in year y (tC&MWh)
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TDLjy = Average technical transmission and distributasses for providing electricity
to source j in year y

j= Sources of electricity consumption in the patj j = TF, RF

Regarding the value for EF;y, option A2 was selected and assigned a conseevadivie of
1.3 tCQe/MWh, given that scenario A applies only to progectricity consumption sources
and not to baseline electricity consumption sources

Regarding the project emissions at the reclamaitenP Err y,

KERI's testing | Two Suctioning | Vacuum Evaporator | Total

facility Compressors | Pump Pump

Value 10 kw 0.6 kW 1.5 kW 4.8 KW 16.9 kW
Source Site records /15/ /35/ Calculated

The density of the recovered gas is:

D rec = Wsre hist* Dsrs+ (1-Wsrs, his) * Dair

Where:

D recov gas Density of recovered gas, kg/m3

WsEg hisT Concentration of Sfexpected in used gas in the historical periods/t§&s

D .= Density of air, kg/m3

D s Density of Sk, kg/m3

Parameter Value | Unit Source

WSF6,hist 0.9969 tSF6/tGasAverage concentration &Fs from the 50%
most contaminated gas samgkS/ /35/

D air 1.292 | kg/m3 Standard Value - Link
‘http://en.wikipedia.org/wiki/Density _of air'

D SF6 6.164 | kg/m3 Standard Value - Link
‘http://en.wikipedia.org/wiki/Sulfur _hexafluoride'

D recov. gas 6.149 | kg/m3 Calculated

The compressor's compression rate as per purchdse/81/, 11.4 rithr, and the expected
amount of gas requiring compression (EAy from eiguad above) is: 9 713.5 kg/yr.

Thus the operating hours of the equipment is estidhd be EAY/Decov galCOmpression,
equal to 139 hr. This multiplied by the power (1BW) gives a total consumption of 2 349.1
kWh for the recovery site.

The product of these variables will then give altof 3.6 tCQe.

Thus for the project activity /15/ /35/:

Parameter | Value | Unit Source
ECryjy 2.33 MWh Approximated as rated capacity of equipintienes
operating hours as per AM0079 v 2
EFeLjy 1.3 tCO,/MWh | Tool to calculate baseline, project and/or leakage
emissions from electricity consumption
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TDL jy 0.20 - Tool to calculate baseline, project ant¥akage
emissions from electricity consumption
PE 1¢y 3.6 tCOe Calculated

In a similar fashion for the reclamation site, lthea the references provided /15/ /35/:

The rated capacity of equipment is 0.006 kW /35/,/and the operating hours are
considered as 8 760 hr (conservative estimate)ttengdroject emission for ht reclamation
site are then:

Parameter Value Unit
EChpiiy 0.05 MWh
EFeLy 1.3 tCO,/MWh
TDL iy 0.20 -

PE rry 0.0820 tCQe

Step 3: Exceptional Project Emissions

It is unlikely but not impossible that an exceptabrvent at the SFreclamation site, for
example an accident or emergency plant shutdowrddead to the emission of $hjected
for reclamation. The project proponent must redbeddate and time of any such exceptional
event that occurs in yegrthat results in the exceptional emission o§.SFhe Sk quantity
(EXGsrs,y from any reclamation that coincides with the évanist be considered as project
emissions REexc,y). For example, if a recovery cylinder of used @& being reclaimed
when the event occurred, then the amount of gaaatet from the cylinder between 5 hours
prior to the exceptional event and the time tha thjection line was closed must be
considered as EX$gs v

PEcxcy = GWRes DEXCors,y o (10)

Where

PEexcy= Project emissions from exceptional event(shatSkreclamation site in year
y, tCOe

GWPRsgs= Global warming potential of 3R COe/t Sk
EXCsrs,y= Quantity of SEwhich was being injected to the reclamation fagciditiring
exceptional events occurred in ygatonnes S§

The project exceptional emissions are:

Parameter Value | Unit Source

GWPsks 23,900( t COsel/t Sk | IPCC /21/

EXC sre,y 0 t Sk Site records /15/ /35
PE excy 0.00 t COe Calculated
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Step 4: Total Project Emissions
The project emissions in yepare the sum of the two potential sources.

PEy - PERCL,y + PETF,y + PERF,y + PEEXC,y ........................................... (12)
Where:
PE = Project emissions in yegrt COxe
PErcL,y= Project emissions from emission ofgSkiring reclamation in yegt t COe
PErry= Project emissions as a result of increasedrali#gtconsumption at the testing
facility attributable to project activity in yegrt COe (See monitoring
section)
PErry= Project emissions as a result of increasedradggtconsumption at the

reclamation facility attributable to project activin yeary, t COe (See
monitoring section)
PEexcy= Project emissions from exceptional event(shat3k reclamation site in year

y, tCOe

And the project emissions are then:

Parameter | Value Unit Source

PErcLy 382 | tCQe | Calculated in Step 1
PEtey 3.6 tCQe | Calculated in Step 2a
PErry 0.08 | tCQe | Calculated in Step 2b
PEexcy 0 tCQe | Calculated in Step 3
PE, 386 | tCOe | Calculated

Leakage

Leakage emissions attributable to the project agtoould result from the transportation of
the cylinders from the SFecovery site to the $Feclamation site (Lns,y);

M < 01%

BE, - PE, 12)

LEtranses= EStimated annual emissions from transport otiieders from the Sfrecovery
site to the Sgreclamation site, tC£2 (See monitoring section)

Then the leakage emissions associated with thegiraje deemed to be negligible compared
to the range of uncertainty of the GWP estimatd,taey can be ignored during the crediting
period (LE = 0).

In the case that the estimated leakage emissionstuolfil the above condition, use the
following to calculate LEzeach year:

L sy oo (13)
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For the calculation of the leakeage emissionsdheviing data are considered:
Fuel type (i): Diesel /22/

* Diesel's NCV as per default values IPCC 2006: @330/bese 21/

*  EFcozpieseLas per default values IPCC 2006: 0.0741 #€QJ /21/

Based on the above the calculated value for thegtte COEResg. parameter is:

3.19 tCQG/tmESEL

The consumption of diesel for transportation of thendles during one year (fuel
consumption, FGy), is calculated as follows:

* Bundle transportation vehicle’s fuel consumptiori: Ikm /22/
» Diesel density: 0.85 kg/l /123/
* Round trips per year between recovery and reclamaites: 11

» Distance between the recovery and reclamation (sdend trip): 208 km (GPS
determined).

Thus,

FCoeseLy= 0.1 I/km * 0.85 kg/l * 11 round trips * 208 knrdund trip
=194.5 kg>|ESE|_/yr
= 0.19 biesel/yr

Similarly, the leakage emissions are then:

LEFC,j,y: 3.19 tCQG/tmESEL* 0.19 b|ESE|_/yr
= 0,61 tCQelyr

Considering that the magnitudes of the baseline amgect emissions are 165 478 and
386 tCQelyr respectively, it can be seen that the leakamgéssions associated with the

proposed project activity are comparatively neblgi Furthermore, they are also very

marginal compared to the range of uncertainty ef WP estimate, and thus can be ignored
during the crediting period (LE = 0.0004% < 0.1%).

Emission reductions
The emission reductions in each year of the pr@etvity are the baseline emissions minus
any project emissions and leakage emissions.

ER = BE, - PE, - LE,

Where:
ER = Emission reductions due to the project actiintyeary, tCO,e
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BE, = Baseline emissions yegrtCOe

PE = Project emissions in yegrtCOe

LE, = Leakage emissions in yegntCO,e

Which for the proposed project activity, the praojemission reduction per year are:

ERy = 165 478 tCee/yr - 386 tCQe/yr — 0
ERy = 165 092 tCQelyr

Based on the calculations and results presentégbisections above the implementation of
the project activity will result in an average exeestimation of emission reduction
conservatively calculated to be 165 092 tCO2e par Yor the selected crediting period.

All assumptions and data used by the project ppaints are listed in the PDD and/or
supporting documents, including their referencassources. All documentation used by the
project participants as the basis for assumptiodssaurce of data is correctly quoted and
interpreted in the PDD. All values used in the P&P considered reasonable in the context
of the proposed CDM project activity. The baselimethodology has been applied correctly
to calculate project emissions, baseline emissieagage and emission reductions. All
estimates of the baseline, project and leakagesémis can be replicated using the data and
parameter values referred to in the PDD.

4.8 Environmental impacts

With the exception of the transportation of theirayer bundles between the sites of the
project, the project is confined to the spatial tbaries of the companies established on each
of the sites, namely SFK and KERI. Each of them dathe necessary permits required by
the Host Country regulations (Permit for emissiondAir Pollutants, Permit for non-point
waste water Pollutants, and Permit for toxic chenisage, manufacture and sale) to perform
their main activities. Since the project activitiaee only a minor variation to their main
activities respectively, the former are therefolsmaovered within the environmental, legal,
operational, and business permits held by eacheo€bémpanies.

4.9 Comments by local stakeholders

DNV has revised and found sufficient and authetttie evidence presented regarding the
initiatives taken to invite the relevant stakehotd®® make comments about the project. The
stakeholders addressed were the local and cemvaligment officials, Sfclient companies,
neighbouring chemical companies local environmeBN\ and finally public in general via
public announcement in local news paper and the Bfi UNFCCC'’s websites. Furthermore
as the evidence show, the PP recorded the respomseised, none of which present any
major or important concern for the project actesti Thus, DNV is of the opinion that the PP
has taken the necessary steps to inform the rdletakeholders about the project activities,
collect their responses regarding these activdies take the necessary actions to address the
responses accordingly.

These initiatives taken by the PP and the respmatsaved are as follows:
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1. Public announcement in a local newspaper — ‘Kyungd$2aily’ Newspaper of April
15th, 2009.
Through the newspaper announcement, two peopleenfermes were not in the
invitee list came to attend the stakeholder evdaton-line comments were received.

2. Public announcement on KERI's website26 — from A22ind, 2009.
No comments were received.

3. Media coverage in an internet newspaper27 — ‘ETNeWApril 20th, 2009.
No comments were received.

4. Meetings with the DNA of Korea and CDM division Ministry of Environment
(ME) and Ministry of Knowledge Economy (MKE) on Apb22-23, 2009.
The DNA officers showed high interests in the pegjas the first S§project in
Korea with a new methodology. They were especiallyressed in the concept of
“reuse system (i.e., recycle and reclamation)’dadtof “incineration”, and asked if
the technology could be applied and extended terottdustrial sectors (other plant
systems). SFK answered all the technical questmtisem and received very positive
feedbacks and words of supports for the projechftioem. The actual times of visit
and attendants are as follows:
- DNA of Korea (April 22nd, 2009): Mr. Ho-seung SyrDeputy Director, at K-DNA
of Prime Minister’s Office.
- ME (April 23rd, 2009): Mr. Ms. Hyein Heo, DepuBjrector of Climate & Air
Quality Policy Division.
- MKE (April 23rd, 2009): Mr. Han-koo Yeo, Directorf Climate Change Policy

5. A local stakeholder event held on April 30th, 200%Isan.
See below.

6. The global consultation through the posting of D in the UNFCCC website from
04 Jun 09 - 03 Jul 09.
No comments were received.

7. Staff interviews held during the site visit.
The persons interviewed and the topics discussegrasented in the section 3.2 of
this report (Follow-up interviews with stakeholders

Finally, regarding the local stakeholder consubtatithe event was organized and conducted
by SFK, KERI and EcoSecurities. The purpose ofahent was to share with those affected
by the project, information about the project preglp and to offer an opportunity to ask
questions to further their understanding. Therefareange of stakeholders with a potential
material interest in the development of the projeete included in the invitee list including
local and central government officials, ¢SElient companies, neighbouring chemical
companies and local environment NGO. The invitati@s carried out via the electronic mail
of each invitee. A list of the invitee and the attees was presented by the PP “3_1 SF6
Korea Stakeholder report_(LL_NS)_ 14.05.09” /45/eTlsponses (comments and questions
raised) were recorded by the PP during the meeErmgn the responses received it can be
seen that the project is perceived as positive.eNafnthe comments received were directed
towards the design of project or its execution,thase rather were of a informative nature, or
not specific to the proposed CDM project activitherefore, no changes were made to the
initial project planning/design.
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4.10 Comments by Parties, stakeholders and NGOs

The PDD, version 01 dated 22 May 2009, was madégbylavailable on the CDM website
and Parties, stakeholders and NGOs were throughCh®l website invited to provide
comments during a 30 days period from 4 June 20@3July 2009.

No comments were received.

http://cdm.unfccc.int/Projects/Validation/DB/G5VFEZVDLRP35W6A9JMKNNOHPLXOH/view.html

- 000 -
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Table 1 Mandatory requirements for Clean DevelopmenMechanism (CDM) project activities
Requirement Reference Conclusion

About Parties

1. The project shall assist Parties included in Ann@exachieving compliance with | Kyoto Protocol Art.12.2 CGAR1
part of their emission reduction commitment undgr 3. OK

2. The project shall assist non-Annex | Parties intgbuting to the ultimate Kyoto Protocol Art.12.2. GAR1
objective of the UNFCCC. OK

3. The project shall have the written approval of wbéuy participation from the Kyoto Protocol GARL
designated national authority of each Party invélve Art. 12.5a, OK

CDM Modalities and Procedures 840a

4. The project shall assist Annex | Parties in acmgwustainable development angdKyoto Protocol Art. 12.2, CAR1
shall have obtained confirmation by the host coutitereof. CDM Modalities and Procedures 840a OK

5. In case public funding from Parties included in Arn is used for the project Decision 17/CP.7, OK
activity, these Parties shall provide an affirmatibat such funding does not resulEDM Modalities and Procedures
in a diversion of official development assistannd & separate from and is not | Appendix B, § 2
counted towards the financial obligations of thEaeties.

6. Parties participating in the CDM shall designatetonal authority for the CDM. CDM Modalities aRdocedures 8§29 OK

7. The host Party and the participating Annex | Pahgill be a Party to the Kyoto | CDM Modalities 830/31a OK
Protocol.

8. The participating Annex | Party’s assigned amotnailshave been calculated andCDM Modalities and Procedures 831b OK
recorded.

9. The participating Annex | Party shall have in placeational system for CDM Modalities and Procedures 831b OK
estimating GHG emissions and a national registcicordance with Kyoto
Protocol Article 5 and 7.

About additionality

10.Reduction in GHG emissions shall be additionalrty that would occur in the Kyoto Protocol Art. 12.5c¢, OK
absence of the project activity, i.e. a CDM projctivity is additional if CDM Modalities and Procedures 843
anthropogenic emissions of greenhouse gases bgesoare reduced below thosge

Ref: References (see also references mentionadumn “Assessment by DNV”; MoV = Means of Verificat, DR= Document Review, |I= Interview, CC= Crd3secking
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Requirement

that would have occurred in the absence of thestexgid CDM project activity.

Reference

Conclusion

About forecast emission reductions and environmentampacts

11.The emission reductions shall be real, measuratnlgae long-term benefits
related to the mitigation of climate change.

Kyoto Protocol Art. 12.5b

OK

For large-scale projects only

12.Documentation on the analysis of the environmantphcts of the project
activity, including transboundary impacts, shalldodémitted, and, if those impac;
are considered significant by the project partintpaor the Host Party, an
environmental impact assessment in accordancepnoitedures as required by t
Host Party shall be carried out.

CDM Modalities and Procedures 837c
ts

he

OK

About stakeholder involvement

13. Comments by local stakeholders shall be invitexjramary of these provided ar
how due account was taken of any comments received.

1dCDM Modalities and Procedures §837b

OK

14. Parties, stakeholders and UNFCCC accredited NG@lslsve been invited to
comment on the validation requirements for minim@®days, and the project
design document and comments have been made publizilable.

CDM Modalities and Procedures 840

OK

Other

15.The baseline and monitoring methodology shall lewipusly approved by the
CDM Executive Board.

CDM Modalities and Procedures 837e

OK

16. A baseline shall be established on a project-sigdu#sis, in a transparent mann
and taking into account relevant national and/otaal policies and
circumstances.

pICDM Modalities and Procedures 845c,d

OK

17.The baseline methodology shall exclude to earn (aRdecreases in activity
levels outside the project activity or due to foncajeure.

CDM Modalities and Procedures 847

OK

18. Provisions for monitoring, verification and repadishall be in accordance with
the modalities described in the Marrakech Accord$sralevant decisions of the
COP/MORP.

CDM Modalities and Procedures 8§37f

OK

Ref: References (see also references mentionadumn “Assessment by DNV”; MoV = Means of Verificat, D

R= Document Review, I= Interview, CC= Crd3secking
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Table 2 Requirements checklist

~ Draft | Final
. Concl. | Concl.

Checklist Question Ref MoV Assessment by DNV

A General description of project activity
A.1  Title of the project activity (VVM para 55-57)

A.1.1 Does section A.1 of the PDD include a clearly ideaiile i DR [X Clearly identifiable title of the project actiyit GAR21  OK
project title, version number of the PDD and ddtthe X] Version number of the PDD is included CAR22
PDD? X] Date of the PDD is included.
A.1.2 Isthe PDD is in accordance with the applicableimemments, /1/ DR | [X] Yes, the PDD complies with the relevant | GAR21 OK
for completing PDDs? forms and guidance for completing the PDD. | GAR22
CcL1

If no, list where the PDD is not in accordance:
See listing under CAR21, CAR22, & CL1

A.2  Description of the project activity (VVM para 58-64)

A.2.1  How was the design of the project assessed? /IDR | What type is the project? OK

X Project in existing facility or utilizing existing

equipment(s)
X Project is either a large scale project or
a small scale project with emission
reductions exceeding 15 000 te(per
year. In this case, a site visit must be
performed.

[ ] Project is a bundled small scale project,
with each project in the bundle with
emission reductions not exceeding 15,000
tCOse per year. In such case the number of
physical site visits may be based on
sampling, if the sampling size is
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~ Draft

Final

Checklist Question

Assessment by DNV

appropriately justified through statistical
analysis.

[] The project is an individual small sca
project activity with emission reductions
not exceeding 15 000 tG®per year. In
this case, DOE may not conduct a physi
site visit as appropriate.

] Greenfield project

How was the design of the project assessed?
X Physical site inspection

X] Reviewing available designs and feasibility
studies

Concl. Concl.

e

cal

A.2.2 If a greenfield project, describe the physical iempéntation | /1/ DR | The project is integrated within the existing OK
of the project when the validation was commenced. facilities of the recovery and reclamation sites
respectively. The necessary modification and/or
installations of new equipment specific to the
project activity is installed within either of the
respective facilities.
A.2.3 If physical site visits were performed based ondamg 11/ DR N/A OK
(only applicable for bundled small scale projeets;h with
emission reductions not exceeding 15 000&C@er year),
justify the sampling through a statistical analysis
A.2.4 s the description of the proposed CDM projectwitstias 11/ DR  The location of th&F; recovery and reclamation GAR9 OK
contained in the PDD sufficiently covers all releva project, South Korea (see details above in projegAR21
elements, is accurate and that it provides theereadh a description) and the geographical boundaries ofgar22
clear understanding of the nature of the propodeili C the corresponding project activities are properly cL21
project activity? described in the PDD.
The project location and boundaries were also
confirmed during the site visit to both the
recovery and the reclamation sites.
CDM Validation Protocol — Report No. 2010-1108,.ré% A-4
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- Draft
Concl

Checklist Question Ref MoV Assessment by DNV

The boundaries to the project system are the
Solvay and KERI sites and this information was
verified during the site visit.

However it shall be mentioned that in table B.3.2
“Emissions sources included or excluded from
the project boundary”, the PP indicates that there
is no CQ emissions from the electricity/energy
used at the recovery and reclamation sites, which
is opposite to what is indicated in the
methodology AM0079 version 02.

However, during the site visit, DNV could
confirm that such emissions are negligible since
there are very few component that consume
electricity within the project activity (PCs, gas
spectrometer, compressor, vacuum pumps, and
few instruments as flow meters, thermometers
etc.), its power consumption is small and their
utilization is sporadic (approximately once a
month). Therefore it can be concluded that there
is not material emissions of G@om electricity

v

consumption resulting from the project activities.
A.2.5 Does the project activity involve alteration of &g 11/ DR | The pre-project activity is the continuation of theGAR20 | OK
installations? If so, have the differences betwgenproject current practice (baseline), which involves the
and post-project activity been clearly describethenPDD? facilities at the recovery and reclamation sites

without any modification or extra equipment in
this respect, while the post-project activity is th
same installations with addition of the equipment
specific to the project activity, which is clearly
described in the PDD /1/
A.2.6 Does the project design engineering reflect curgeot 11/ DR | The audit performed during the site visit, showe@AR—3 K  OK
practices? that SFK is a well managed company with CAR 4
enough experience in its field and ample know- cap 5
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Checklist Question

Ref MoV

Assessment by DNV

~ Draft |
. Concl. Concl.

Final

how to properly manage technically-,
environmentally- and businesswise the
production ofSFs gas. Regarding the design of
the project (activities, components, etc.) the
technical solutions reflect also, in general, the
current good engineering practices, which is
inline with the impressions of the main and ma
part the plant as described herein/above.

However, some issues were identified (mainly
related to the integrity and safe guarding of the
system) that need to be improved.

The PP also shall submit the QA/QC
documentation, administrative manuals, and a
to verify the integrity of the project activity.

k30
FAR 1

FAR 2
FAR 3

FAR 4
. FAR 5
or

FAR 6

ike

A.2.7  Would the technology result in a significantly leett
performance than any commonly used technologi@ssin
host country? Is any transfer of technology from Annex-

| Party involved?

11/

DR

Yes, the project uses gas spectrometers and
integrated flow meters (including temperature
and pressure measurements) which increase t
accuracy and reliability of the measurements.

OK

A.3 Participation requirements (VVM para 51-54, 125-

127)

A.3.1 Do all participating Parties fulfil the participati

requirements as follows:

11/

(host)

DR

Republic of Korea

United Kingdom

a) Party has ratified the Kyoto Protoc
b) Party has designated a Designated National Aitgh
¢) The assigned amount has been determ

ined

dX Yes [ ] No
oX] Yes [] No

X Yes [ ] No
X Yes [ ] No
X Yes [ ] No

OK

A.3.2 Do the letters of approval meet the following regments?

e
169/
168/

DR

- The PP shall present the LoAs from the involve
 Parties for validation.

DNV has received copy of the LoAs and can
. confirm that the DNAs from both, the host

.%

OK

CDM Validation Protocol — Report No. 2010-1108,.re¢
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~ Draft | Final
. Concl. Concl.

Checklist Question Ref MoV Assessment by DNV

country /69/ and the Annex | country /68/, issued

' the respective LoAs for the specific project
- activity.

Republic of Korea United Kingdom

(host)

a) LoA confirms that Party has ratified the Kyotot®col [X Yes [ | No X Yes [ ] No
b) LoA confirms that participation is voluntarnyl<] Yes [ | No X Yes [] No

c) The LoA confirms that the project contributestte [X] Yes [ ] No NA
sustainable development of the host country?

d) The LoA refers to the precise project activitietin the [X] Yes [] No X Yes [] No
PDD

e) The LoA is unconditional with respect to (a)dp above [X] Yes [ ] No X Yes [] No
f) The LoA is issued by the respective Party’s DNE] Yes [ ] No X Yes [] No
g) The LoA was received directly by the DNAor®@ [ |DNA X] PP [ ]DNA [X PP

h) In case of doubt regarding the authenticityhef fetter of DNV found no DNV found no
approval, describe how it was verified that théeledf | reason to doubt the reason to doubt the
approval is authentic authenticity of the authenticity of the

LoA LoA
A.3.3 Have all private/public project participants beetharized 11/ DR | Yes, as specified each on their corresponding. GAR21 OK
by an involved Party? LOA.
A.4  Technical description of the project activity (VVM
para 58-64)
A.4.1 s the project’s location clearly defined? /1/ DR | The location of th&SFs recovery and reclamation GAR2 OK

project, South Korea (see details above in proje@AR-6
description) and the geographical boundaries of
the corresponding project activities are properly
described in the PDD.

The project location and boundaries were also
confirmed during the site visit to both the
recovery and the reclamation sites.
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Checklist Question Assessment by DNV

The boundaries to the project system are the |
Solvay and KERI sites and this information was
verified during the site visit.

A.5 Public funding of the project activity

A.5.1 In case public funding from Parties included in &rr is 11/ DR  The proposed project does not involve any public OK
used for the project activity, have these Partiesided an funding as demonstrated in the financial analysis
affirmation that such funding does not result g\aersion of /39/,and DNV did not come across any
official development assistance and is separate &od is information indicating that the project result in a
not counted towards the financial obligations @fSi diversion of official development aid
Parties?

B Application of a baseline and monitoring methodoloyg
B.1 Methodology applied (VVM para 65-76)

B.1.1  Does the project apply an approved methodologytlaad 11/ DR  The project activity applies the correct version oEAR-2 OK

correct and valid version thereof? the methodology. However the PDD version 01 caAR9
deviates from the methodology in the calculation
of the project emission reduction’s calculations.
In this respect the PP will request a revision of
the methodology to address this issue.

B.1.2 If applicable, has any specific guidance providgdhe 11/ DR  The following guidance was considered during OK
CDM EB in respect to the applied methodology been the validation process: “Guidance on the
considered? assessment of investment analysis” / 51/, and the

“Guidance on the demonstration and assessment
of prior consideration of the CDM” /8/

B.2  Applicability of methodology (and tools) (VVM para
65-76)
Insert a row for each applicability criteria of tregplied
methodology (and tools)

B.2.1 How was it validated that project complies with the 11/ DR | The Korea Electrotechnology Research Institute OK
following applicability criteria: insert applicaliiy criteria 17 (KERI), the recovery site of the proposed project
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Checklist Question Assessment by DNV C?orr?g
The Sk recovery site uses Sk the testing of gas insulated activity, is an accredited High Power and High
electrical equipment (GIEE) (e.g. circuit breaker, Voltage Testing Facility providing testing and
switchgear). Such tests are performed as part of a certification services for GIEE /13/ /14/, where
certification or rating process, or during prodantor Sk is used in the testing of GIEE.
development of new electrical equipment. /3/
B.2.2 How was it validated that project complies with the 11/ DR Tests to be considered at the KERI site for this OK
following applicability criteria: insert applicaliiy criteria 27 project include equipment from >1kV and
The testing considered for the project is Electriests of suitable records are available/14/.
medium and high voltage rated equipment (>1kV) /3/
B.2.3 How was it validated that project complies with the 11/ DR @ Before the project, KERI's customers have been OK
following applicability criteria: insert applicaliy criteria 3? routinely venting the use8ks from equipment
Before the project, SFas used in the equipment for tests is after the completion of the various electricalg¢est
vented following testing /3/ 116/ 117/ /18/, and refill the equipment with new

Sk for the execution of new tests (the
installation and removal of the electrical
equipment within the testing facilities, and as
well as the filling and venting of $as is
performed by the equipment manufacturer. KERI
performs exclusively the actual electrical tesfin
Given that KERI is the only testing facility withi
the region able to perform tests that result in the
contamination of Sfgas, then the practice
exercised at KERI by its customers of venting the
contaminate®Fs gas can be considered common

S5 Q

practice.
B.2.4 How was it validated that project complies with the 11/ DR  « VentedSF;is usedSk; from the test OK
following applicability criteria: insert applicaliy criteria 4? equipment. Such contaminat8&s can not be
There is no option to reuse the vented iBRhe Sk used for further tests because it is no longer in
recovery site /3/ accordance with IEC 60376, which is th
requiredSk; gas standard for the GIEE tests
119/

» As indicated in the application for test records

CDM Validation Protocol — Report No. 2010-1108,.ré% A-9
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~ Draft
- Concl

/15/, manufacturers that order the GIEE tests,
require to test their equipment under strict
adherence to the standard IEC 60376 /19/, and
therefore the quality of th8FR; gas shall have a
high level purity as specified in the IEC 60376
standard /19/.

» According to IEC 60480 /74/, us&Fs gas is
only suitable for re-use when equipment is
maintained, repaired or reaching the end of iis
service life, thus it is not explicitly suitablerfo
use in equipment for type tests, performance
tests or tests during equipment development. In
the case of KERI, the company only focuses in
testing of the high and ultra high voltage
equipment, and their activities do not involve

Checklist Question Ref MoV Assessment by DNV

maintenance or repair of such equipment /13/
114/.
B.2.5 How was it validated that project complies with the 11/ DR | As confirmed during DNV’s visit to the project OK
following applicability criteria: insert applicalty criteria 5?3/ site, the recovered gas is reclaimed by using it as
The recovered gas is reclaimed by using it asdsteek in a feedstock in the production of n&f# on the
the production of new SBn the premises of an existingeSF premises of the existing SF6 production facility,
production facility /3/ which started operation in May 2007, at Solvay
Fluor Korea Co. Ltd. (SFK) site in South Korea.
B.2.6 How was it validated that project complies with the 11/ DR | As confirmed during DNV’s visit to the project OK
following applicability criteria: insert applicaliiy criteria 67 site, the recovered gas is injected into the
Recovered gas injected for reclamation processastty production line for the newly produc&ks gas
merged with the flow of gas in the production lofeSk; on the premises of the existifds production
newly produced and the two becomes indistinguighabl facility at Solvay Fluor Korea Co. Ltd (SFK) site.
Furthermore, there are no possible cause of leakage DNV confirms that SFK installations have no
purge outlets) between the point of injection mlpoint of possible causes of leakeage between the point of
merging injection of the use®Fs gas and the point of

point of merging it with the newly produc&ts

CDM Validation Protocol — Report No. 2010-1108,.ré% A-10



DET NORSKE VERITAS

Checklist Question

Assessment by DNV

gas.

B.2.7 How was it validated that project complies with the 11/ DR  SFK'’s total design production capacity®Fs is Gkl OK
following applicability criteria: insert applicaliy criteria 77? around 1 500 tonnes per year /62/. The maximungL45
Reclaimed Skis a minor component of the total SF reclamation rate of the proposed project activity cp4g
production of the SFreclamation site (less than 5% of total is approximately 4.3 kg/hr of us&f /20/. cLa7
production) /3/ Assuming 7 920 hrfyr of operation /65/, the total -, g,

amount ofSk; gas reclaimed per year would not
be more than 34.05 tonnes per year. Hence, the
reclaimedSFs would represent less than 3%
(more precisely 2.3%) of tot&lFs production

B.2.8 How was it validated that project complies with the 11/ DR | The issuance request will be formulated for FAR 5 OK
following applicability criteria: insert applicaliiy criteria 87 periods of at least one year in order to remove the
Issuance requests shall be formulated for perlbgs Igast possibility of gaming (FAR 5).
one year as the procedures to remove the posgihilit
gaming are designed on a yearly basis /3/

B.2.9 How was it validated that project complies with the 11/ DR « KERI, the testing facility operator, has not OK
following applicability criteria: insert applicaliiy criteria 97 influence on the decision to select neither the
The testing is performed at the request of a chenbrding test type nor the frequency of tests. KERI's
to a national or international standard, and tleditia customers decide such parameters as
operator has no discretion in the type or frequaricests indicated in the Application for Test records
13/ /15/.

* Inthe Application for Test records /15/
KERI's customers specify the testing
protocols required for the equipment to be
tested. These protocols comply with detailed
international testing standards for defined
testing requirements.

B.2.10 How was it validated that project complies with the 11/ DR | In the absence of the project activity the most OK
following applicability criteria: insert applicaliy criteria likely scenario is continuation of the normal of
10? practice of venting the usé&f gas at the
Application of the procedure to identify the baselscenaric recovery site /16/ /17/ /18/.
must result in a baseline involving the ventindséf as the

A-11
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most plausible scenario of thes3Ecovery site /3/

B.2.11 How was it validated that project complies with the 11/ DR | During the transportation of the cylinders bundle OK
following applicability criteria: insert applicaliy criteria to and from the project sites (recovery and
11?2 reclamation), the project activity will lead to
“Tool to calculate project or leakage €€missions from project emissions (leakages) caused by burning
fossil fuel combustion” /6/ fossil fuel (diesel for the transport vehicle). The

CGO, emissions from the fossil fuel combustion
will then be calculated based on the Tool /6/,
based on the quantity of the fuel combusted and
its properties. However, as demonstrated here,
this emission is negligible and therefore
considered to be zero.

B.2.12 How was it validated that project complies with the 11/ DR ' As demonstrated below, all potential alternative OK
following applicability criteria: insert applicaliiy criteria scenarios as specified in the approved
127 methodology AM0079 /3/, relevant to the project
“Combined tool to identify the baseline scenarid an activity are available to project participants
demonstrate additionality” /4/ (could be implemented by the project

participants), thus complying with the
applicability criteria of the Tool /4/.

B.2.13 How was it validated that project complies with the 11/ DR | As indicated in the applicability criteria of the OK
following applicability criteria: insert applicaliiy criteria Tool /5/, if a project activity obtains all the
13? electricity from the grid, such project activityrca
“Tool to calculate baseline, project and/or leakagessions use this Tool in the calculations of project
from electricity consumption”/5/ emissions. In the case of the proposed project

activity, the electricity required for each of both
sites (recover and reclamation) is supplied by the
grid, thus complying with the applicability

criteria of this Tool /5/.

B.2.14 s the selected baseline one of the baseline(syited in the /1/ DR | Yes. The methodology itself was prepared and GL45 OK
methodology and this hence confirms the applidgili the proposed by the PP (ESL) with the intention to €L46
methodology? apply it to this specific project, thus the cL47

methodology applicability criteria are fulfilled. | €L55
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Furthermore, in line with VVM paragraph 75 /7/, cL56
in section 4 above “Validation Findings” the
detail analysis of each applicability criteria and
description of the steps taken to assess the
relevant information contained in the PDD and
other reference documents, against these criteria..
Furthermore, likewise with the applicability
criteria of the tools referred to in the
methodology, the steps taken for the assessment
of the fulfilment of these criteria against the
PDD, are presented in detail. Both the
applicability criteria of the approved
methodology /3/ and the corresponding Tools /4/
5/ 16/ are fulfilled.

Checklist Question Assessment by DNV

B.3  Project boundary (VVM para 78-80)

B.3.1 What are the project’s system boundaries (compsrard 11/ DR | The boundaries to the project system are the GAR2 OK
facilities used to mitigate GHGS)? Are they cleatfined Solvay and KERI sites and this information was
and in accordance with the methodology? verified during the site visit.

However it shall be mentioned that in table B.3.2

“Emissions sources included or excluded from

the project boundary”, the PP indicates that there

is noCO, emissions from the electricity/energy
used at the recovery and reclamation sites, which
is opposite to what is indicated in the

methodology AM0079 version 02.

However, during the site visit, DNV could
confirm that such emissions are negligible since
there are very few component that consume

electricity within the project activity (PCs, gas
spectrometer, compressor, vacuum pumps, and
few instruments as flow meters, thermometers
etc.), its power consumption is small and their

v
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 Draft

Final

Concl. Concl.

" utilization is sporadic (approximately once a
month). Therefore it can be concluded that there

is not material emissions of G&om electricity

consumption resulting from the project activities.
B.3.2  Which GHG sources are identified for the projecte®the  /1/ DR There are only 2 types of GHG sources3te OK
identified boundary cover all possible sourcesdhko the and the C@gases considered during the project
project activity? Give reference to documents aber&d to activity as specified in the reference
arrive at this conclusion. documentation /13/ /14/ /15/ /19/ /121] 22/ I35/
145/ [52/ [70/ [71/ and in section 4.4 above
B.3.3  Does the project involve other emissions sourcés no 11/ DR | All project emissions, as menitoned on B.3.2 and OK
foreseen by the methodologies that may question the B.3.1 above, are duly considerd by the
applicability of the methodology? Do these sources methodology
contribute with more than 1% of the estimated eioiss
reductions of the project?
B.4 Baseline scenario determination (VVM para 81-88,
105-107)
Ensure that the evaluation of all alternatives pd&ad in
the PDD and required by the methodology and also
possible alternatives/offshoots of alternatives are
discussed. Check that all alternatives requireti¢o
considered by the methodology are included initred f
PDD. If baseline alternatives required to be coesetl
by the methodology are considered not applicableage
assess the justification for this.
B.4.1  Which baseline scenarios have been identified®?edist of  /1/ DR  Four (4) alternative scenarios were GAR6  OK
baseline scenarios complete? considered by the PP according to the 37
methodology: cL48
1) Continuation of the current situation where
used Skgases will be vented in the
atmosphere at a testing facility — baseline
A-14
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Checklist Question Ref MoV Assessment by DNV

scenario.

2) Capture of the used S§ases at the testing
facility site and incineration of the gases at an
existing or new incineration facility — This
alternative would face economic barriers a
incineration does not offer any revenue an
has high economic costs due to the high
temperatures (and so energy requirements
necessary to break downgSHcineration of
SFK; offers no compensation and there is nc
legal requirement to incinerate SF
Therefore this alternative is not considered
viable

3) Capture of used glgases at the testing
facility site and recycling of the gases to

an existing or new SFmanufacturing facility
in the Host Country (project scenario)
implemented without considering CDM
revenues — This alternative is not viable
without CDM revenues since there is no
incentives (legal, economical, etc.) that wil
facilitate or promote its implementation.

4) Capture and transport of used SF6 to other
facilities for reclamation — This alternative
would require to have other reclamtion
facilities, different than SFK, to reclaim the
Sk gas out of the contaminated recovered
gas. However there is no facility in the Hos
country other than SFK for this
purpose.Therefore this alternative is not

LU

N

—
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Checklist Question Ref MoV Assessment by DNV

considered viable.

B.4.2 How have the other baseline scenarios been eligdriat 11/ DR | See explanation under each alternative scenatrio OK
order to determine the baseline? in section B.4.1 above
B.4.3 What is the baseline scenario? 11/ DRn section B.5. of the PDD it is demonstrated OK

that the Project’s baseline scenario is the
continuation of the current situation where
used Sk gases will be vented in the
atmosphere at a testing facility.
B.4.4 Isthe determination of the baseline scenario aoatance 11/ DR | The PP has used the “Combined tool to CGARZ2 OK
with the guidance in the methodology? identify the baseline scenario and CAR 6
demonstrate additionality” in this process. AGAR 7
per the applicability criteria of this tool, all  ¢L 38
potential alternative scenarios to the proposeg._4g
project activity are available options to PP. g 42
Furthermore, as it shown in the PDD, the PRy 44
followed the 4 steps procedure specified in cL55
the tool, I- Identification of alternative
scenarios (see B.2.2 above), Il — Barrier
analysis.- No barrier were identified. 11l —
Investment Analysis.- Using the WACC of
Solvey SA (9.26%) /40/, the project NPV is -
$143,651 and $7,495,498 without and with
carbon revenues respectively /39/. IV —
Common Practice Analysis.- KERI is the
only High Power High Voltage Testing
Facility in the Host Country /66/ and KERY’
customers vent waste S@as /16/ /17/ /18/.
Also SFK, is only one Sfmanufacturing
facility in the Host Country that
manufactures Sfgases and only one facility

U
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“that is planning to introduce a recycling

process (in both cases, the project develof
However, the PP shall present further
evidence that venting of wasteg3fas has
been the common practice. The PP shall a
justify further the uniqueness of the KERI
conditions compared to similar businesses
other countries.

er).

Iso

n

B.4.5 Has the baseline scenario been determined using
conservative assumptions where possible?

11/

DR

Yes. However is worth mentioning that the
methodology applicability criteria establish
already a very conservative scenario. The

baseline scenario consists on the venting of

the waste Sfgas, and since the potential

revenues from the CDM mechanism are vey

small compared to the main/original activiti
of both companies involved in the process
(KERI and SFK), it is highly unlikely that
there will be any increase of the baseline
conditions due to the potential revenue a
given change could represent.

€S

OK

B.4.6  Does the baseline scenario sufficiently take immoant
relevant national and/or sectoral policies, macaremic
trends and political aspirations?

11/

DR

The PP has done the industry evaluation a
indicated in the PDD, the project activity is
minor variation to the main activities of the
PPs, therefore it is reasonable to expect th
national and sectorial policies regarding th
main activities also cover the project
activities. However, it shall submit the lette
of approval from the DNA's to ensure
compliance with national priorities.

OK

B.4.7 Is the baseline scenario determination compatilitle the

11/

DR

Yes, the baseline scenario presented in the PL

AR OK
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available data and are all literature and sourteeslg
referenced?

Assessment by DNV

| /1/ is according with the available information

and what was observed and the interviews hel
during the site visit. However the PP is reques
to present further evidence of the industry
practice.

The PP shall present to DNV evidence showin
that the average prices of t8és have remained
within the same range from 2007 to 2009 (9.5-
10.5 USD) /59/.

Concl. Concl.

B.4.8 Is the baseline determination adequately documentet 11/ DR | Yes, all assumptions and data used by the projecEL2 OK
PDD? participants are listed in the PDD and related
» All assumptions and data used by the project ppatits documentation and has been presented to DNV
are listed in the PDD and related document to be for validation. The documentation presented is
submitted for registration. The data are properly relevant to the project activity and the
referenced. corresponding assumptions made seem
L reasonable within the frame of the industry
. Q\:]Iddic;\c;g:n?entfgon is relevant as well as correqipted practices and the project activity.
_p ' The relevant national and sectorial policies and
* Relevant national and/or sectoral policies and PDD, and the methodology has been correctly
circumstances are considered and listed in the PDD. applied as to identify and verify that the
e The methodology has been correctly applied to iffent continuance of the common practice, venting of
what would occurred in the absence of the proposed the usedSFs gas after testing of the GIEE, would
CDM project activity be most likely scenario in the absence of of the
proposed project activity.
B.5  Additionality determination (VVM para 94-121)
B.5.1  What approach/tool does the project use to assess /1 DR Yes, the project’s additionality has been = GAR6  OK
additionality? Is this in line with the methodol&ygy assessed as per the methodology and the CAR7
combined tool to identify the baseline CAR22
scenario and demonstrate additionality /4/. gL 27
See also question B.4.4 above. However thegL 44
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PP is requested to present further evidence of
the business practice and uniqueness of
KERI’s conditions related to the project
additionality.
B.5.2 Have the regulatory requirements correctly beeartakto 11/ DR | Yes, during the site vist DNV was able to verify OK
account to evaluate the project activity and therahtives? that the baseline scenario, the alternative of
incineration /46/ (document “’7-06-Cost of
Destruction of SF6.pdf") — since other
alternatives relates to the continuation of the
basleine scenario- and the business activities of
the PP (SFK and KERI) were within the
regulatory requirements of the host country /41
144/.

B.5.3 Is sufficient evidence provided to support the vatee of 11/ DR Yes, in general the methodology specifies the
the arguments made? considerations made for assessing the
applicability and additionality of the project.
However the PP is requested to present furthe
evidence for some of the estimations or
considerations made d(see specific clarifiactions
listed in this section).

Checklist Question Ref MoV Assessment by DNV

~

OK

reepee

The corresponding evidences for the issues
raised have been presented by the PP anc
found sufficient by DNV.

sEEEEEEEELE
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Checklist Question Ref MoV Assessment by DNV

B.5.4 What is the project additionality mainly based on 11/ DR  The project additionality is mainly based on the OK
(Investment analysis or barrier analysis)? demonstration that without the CDM benefits
there is no financial incentives to pursue other
than the baseline scenario, hence investment
analysis.
Prior consideration of CDM (VVM para 98-103)
B.5.5 What is the evidence for serious consideration®MPprior | /1/ DR  The PP shall present further detailed cL28 OK
to the time of decision to proceed with the propetvity? evidence of the CDM considerations made €29
and the corresponding determination of the cL6
project start date. cL 7

The PP has presented enough evidence to €28
substantiate that the project start date is | cL—34
23 November 2007, which is the date SFK ¢L 35
signed the PO from the supplier for the DILO
compressor /11/ /31/.

The main evidence on CDM consideration pric

=
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~ Draft
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“the start of the project activity, are the 6

events/actions taken by the PP between 7 Oct
2004 inclusive (discussion between SFK and t
N.Serve consultant on the potential of the proje
as CDM project activity) /24/ and 23 Novembe
2007 (signature of the PO for the main equipm
of the project activity) /31/, as described in
section 4.5.1 (Evidence for prior CDM

consideration and continuous actions to secure
CDM status) above.

ober
he
act

=

ent

v

B.5.6 If the starting date is after 2 August 2008 andbethe 11/ DR  The project activity starting date is 23 November OK
global stakeholder consultation, has the DNA andcGRC 2007 /31/.
confirmed that the project participants have infedim
writing of the project’s intention to seek CDM sts®
Continuous efforts to secure CDM statugonly to be
completed if starting date is before 2 August 2008)
B.5.7  What initiatives where taken by the project papaaits from  /1/ DR 1. 7 October 2004 Discussion between SFK OK
the starting date of the project activity to thersof and consultancy 'N.Serve' about CDM
validation in parallel with the physical implemetida of the opportunities foilSFKs recycling /24/
project activity? 2. 30 May 2006 CDM Presentation by
consultancy 'RCC' /25/ 126/
3. 25 September 2006 Meeting KERI — SFK
1271
4. 18 January 2007 Quotation issued fog SF
Compressor /28/
5. 20 April 2007 Email from SFK to Solvay
HQ with summary CDM proposal /29/
6. 12 October 2007 Letter of Commitment
between EcoSecurities and SFK /30/
B.5.8  When did the construction of the project activitigrs? 11 DR  The project activity does not involve any OK
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Checklist Question Assessment by DNV

construction other than the installation of the
equipment/components specifically related to the
project activity and additional to the facilities,
infrastructure and equipment currently in
operation by SFK and KERI respectively. The
PO for the major/main component specific to the
project activity was signed on 23 November 2007

131/
B.5.9 When was the project commissioned? v DR he production start date for the project activity OK
is 2 June 2008 /45/ (6-1 start date recovery and
reclamation report_02Jun08)
B.5.10 Does the timeline of the project confirm that contus 11/ DR  Yes see section 4.5.1 (Evidence for prior CDM OK
actions in parallel with the implementation werlkeeta to consideration and continuous actions to secure
secure CDM status? CDM status) above. And section B. 5.7 above.

Investment analysis (VVM para 108-114)

The list of questions below must be adjusted to the
parameters in the investment analysis relevanhéo t
project under validation.

B.5.11 Does the project activity or any of the remainitigraatives  /1/ DR As reflected in the analysis of alternative cL26 OK
generate revenues apart from CDM? Is this refleictéie scenarios in the PDD /1/, there are some financiatL54
PDD? savings (rather than revenues) generated by the

cutback on raw materials when usel; gas is
injected into the production line of new Sfas.
However these are not sufficient to raise the
financial attractiveness of the project above the
benchmark as demonstrated in the financial

v

analysis./39/.
B.5.12 Do any of the alternatives to the project activityolve 11/ DR | Yes, except for the continuance of the current OK
investment? Is this reflected in the PDD? practice both the alternative of the project atyivi

with or without CDM benefits, and the
incineration of the used gas require some leve] of
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investment. This is reflected in the PDD /1/ an

Assessment by DNV

the investment analysis/39/.

o

Concl. Concl.

B.5.13 Is the choice of benchmark analysis, investmentpaoison  /1/ DR  In accordance with the “Combined tool to cL16 OK

or simple cost analysis correct? identify the baseline scenario and demonstrate ¢gl49
additionality” /4/, and given that neither of the
alternatives generate revenues (rather cost
savings) /39/, an investment comparison analysis
based on the Net Present Value (NPV) of the
project cash flows is used to compare /1/ /39/ the
two remaining alternatives, namely, the project
activity with and without CDM benefits.

B.5.14 Is the benchmark/discount rate the latest availabtbe time  /1/ DR Yes, the benchmark used is consistent with the OK
of decision? company'’s (SFK) practice and policies /45/ /64/

1671 /71/.

B.5.15 What is the financial indicator? Is it on equityjact basis?  /1/ DR The investment comparison analysis is based on OK
Before/after tax? Is the financial indicator inre@pondence the Net Present Value (NPV) of the project cash
with the benchmark? flows is used to compare /1/ /39/ the two

remaining alternatives, namely, the project
activity with and without CDM benefits.

B.5.16 Are the underlying assumptions appropriate, e.Gtuh 11/ DR | Yes, all the assumptions made are adequate andSkL12 OK
considered as waste in the baseline is considereavie zerc consistent throughout the alternative scenarios
value? (e.g. equipment common to the incineration and

project activity scenarios is included in the
investment analysis of both scenarios /39/).

B.5.17 Does the income tax calculation take depreciatitm i 11/ DR  Yes, the depreciation has been appliaed to the GSL20 OK
account? Is the depreciation year in accordandenaitmal revenues only for tax purposes and added CcL356
accounting practice in the host country? afterwards./39/, and is accorindg to the normal

accounting practices and law of the host country.
139/.

B.5.18 Is the time period of the investment analysis goerating 11/ DR  Yes. The time period for the project activity is 20 OK
time of the project realistic? Has salvage valuenitaken years, which is reasonable for the equipment used
into account? Is working capital returned in thet kgear of and the specifications of the manufacturers of the
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operation?

" main component (DILO compressor) /10/. The

project has not allocated any working capital,
since it is included within the normal operation
of the facilities. Finally there is no salvage \alu
since, although the (main) components are
reasonably estimated to have a lifetime of 20
years, it is not likely to last much longer thaattt
without a major overhaul, and other minor
components (piping, etc.) is likely to requiretit ¢
an earlier stage.

(v}

B.5.19 When a feasibility study report or similar approvsdthe 11/ DR N/A OK
government is used as the basis for the investaralysis:
Can it be confirmed that the values used in the RBXully
consistent with the FSR and is the period of tireeveen
finalization of the FSR and the investment decision
adequate?
B.5.20 How was the amount of output (e.g. sales of elattji 11/ DR [] The plant load factor provided to banks and/o€L54 OK
assessed? Remember to include all the data saisedsand, 7/ equity financiers while applying the project
list all the projects that have been used for eob&cking in activity for project financing, or to the
accordance with VVM paragraph 95. government while applying the project activity
for implementation approval
[] The plant load factor determined by a third
party contracted by the project participants (e.g.
an engineering company)
X] Other approach.
The plant load factor has been determined based
on the reclamation site records gathered between
July 2008 and February 2009 /20/, and the design
data of the plant /45/ /65/. The project activity’s
output is based exclusively in the cost savings
derived from the injection of used (contaminated)
Sk gas into the production line of nésk; gas.
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back raw materials to produce new gas due to

amount of contaminate8Fs gas injected into the

production line, and the amount itself (volume)
contaminate®Fs gas injected were properly
considered, and the PP presented sufficient
evidence to demonstrate the values presented
the investment analysis. The costs of raw
materials used in the production of n8ks gas
were justified via invoices from the
corresponding suppliers /45/ to SFK, while the
amount ofSFs injected has been determined,

originally on estimations obtained from the GIE

data and records kept at KERI /15/, and
confirmed through the historical records obtait
via the project activity itself /20/ /34/ 35/ 145

of

n

E

Concl. Concl.
From this perspective both; the cost for cutting

B.5.21 How was the output price (e.g. electricity price}@ssed? 11/ DR | [X] Cross-check against third-party or publicly OK
Were the data available and valid at the time ofsilen? 17/ available sources (e.g. invoices or price indices)
Remember to include all the data sources usedistralllthe [] Review of feasibility reports, public
projects that have been used for cross-checking in announcements and annual financial reports
accordance with VVM paragraph 95. related to the project and the project participants
Not applicable since the project does not have
revenues, Furthermore, this is the only project
that is applying the approved methodology, and
none project has been register under this
methodology neither.
B.5.22 How were the investment costs assessed? Weretde da  /1/ DR  [X] Cross-check against third-party or publicly = €k48 OK
available and valid at the time of decision? Rememb 17/ available sources (e.g. invoices or price indices)
include all the data sources used and list alptiogects that [] Review of feasibility reports, public
have been used for cross-checking in accordan®eMMM announcements, contracts and annual financial
paragraph 95. reports related to the project and the project
participants
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Given that the project has been constructed ar

in operation, it has been possible to verify the
investment cost against'®arty documents such
as the actual invoices and other related
documents (PO, quotation, etc.) /45/ 137/ /28].

dis

B.5.23 How were the O&M costs assessed? Were the databieai /1/ DR | [] Cross-check against third-party or publicly ~ GL9 OK
and valid at the time of decision? Remember taithelall 17/ available sources (e.g. invoices or price indices) gL10
the data sources used and list all the projectshtnze been [X] Review of feasibility reports, public CL17
used for cross-checking in accordance with VVM peaph announcements and annual financial reports = ¢y 4
95. related to the project and the project participants%g
The O&M costs have been verified against the CLAO
PP’s internal documentation related to their own
operational costs /38/, and invoices of raw ckal
materials and consumables such as electricity, SE42
etc./45/ CL43
B.5.24 Describe the assessment of the other input paresn®tere  /1/ DR | [] Cross-check against third-party or publicly OK
the data available and valid at the time of denf8io 17/ available sources (e.g. invoices or price indices)
Remember to include all the data sources usedistralllthe ] Review of feasibility reports, public
projects that have been used for cross-checking in announcements and annual financial reports
accordance with VVM paragraph 95. related to the project and the project participants
All input parameters: amount of us8fs gas,
cost savings due to the re-utilization of
contaminate®Fs gas instead of producing it
from raw materials, investment and O&M costs,
and the choice of benchmark have already been
discussed above in this section.
B.5.25 Was the financial calculation spreadsheet verified found  /1/ DR  Yes, the inputs and calculations presented in theCL12 OK
to be correct? financial analysis /39/ have been revised and | ¢L13
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" cross checked against the references and evidergel4
provided by the PP and found to be correct. CcL15

cL38
cL40
B.5.26 Sensitivity analysis: Have the key parameters dauting to = /1/ DR | The 3 main factors that affect the financial cL9 OK
more than 20% of the revenue/costs during operating attractiveness /39//45//64/ /71/of the project cL10
implementation been identified? Has possible catiet activity are:
between the parameters been considered? 1. Increasing the project revenue by either: a)

increasing the amount of used
(contaminated) Sfgas, and b) increasing
the savings on raw materials and other
consumables (energy, etc.) used in the
production of new Sfgas (which would
have been produced in the absence of
injecting the contaminated/usede2fas).
Considering option a) the amount of used
SF; available to inject into the production of
new Sk is merely dependent on the volume
of used Skgas resulting from the testings
of GIEE. In addition that this is out of the
control of the project participants, there is
no indication to expect that this will increase
from the levels shown by current records
(9.7 tonnes per year /20/), to such a values
that will make the project financially
attractive, in particular, since modern GIEEs
tend to use less $F comply with the
demands of end users.

With regards to point b), in order to bring
the NPV at least to a zero value, at a
discount rate equivalent to the benchmark
value of 9.26% /45//64//71/, the savings 0

=}
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the cost should increase by 155% /39/(in
other words reduce costs by 155%). For this
to take place the price of the raw materials
should reduce proportionally. However any
change on the price of the raw material will
have a direct effect on the market price of
the Sk, which according to the evidence
presented /45/ /57/ 159/ it has been stable
the last years, there is no indication
supporting the possibility that the costs of
the raw materials will decrease in such order
of magnitude (155%), such that the resulting
savings would make the project financially
attractive. This scenario is therefore
unlikely.

2. Reduction of the investment costs. Similar
to the point above, the reduction of the
investment costs that could bring the project
to a zero NPV value with a financial
reference of 9.26% /45//64//71/ (and thus
making the project financially attractive
139//45/164/ I71/), would have to be in the
order of 185% /39/. However, since this
change would be even higher than the
scenario where all the investment value
were to be written off completely (100%)
from the analysis, it is unrealistic to expec
this to happen. Therefore this scenario is
unlikely.

3. Once again , similar to the points 1 & 2
above, In order to bring the project to a zero
NPV at a benchmark rate, thus increasing
the financial attractiveness of the project

in

Cad
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activity without the CDM benefits/39/, it
would be necessary to reduced the
operational costs 93,81% /39/. The
operational costs involve labour costs bot
at KERI and SFK, laboratory and transpor
costs, and chemicals/materials for h the
purification of the use&®F; /39/ /45/ /38/.
Considering that the labour and transport
costs represent 90% of the O&M costs /39/.
This means that, in total terms, these 2
factors would have to decrease by
approximately 84% in order to bring the
project to a zero NPV value. Such a
reduction for either of these 2 factors is not
feasible since both drivers are rather basi
(labour costs and transportation of the
bundles between the 2 sites), and if anything
these will tend to increase due to inflation
rather than decreasing. Therefore this
scenario is unlikely.

—

[}

B.5.27 Sensitivity analysis: Is the range of variationssigsonable  /1/ DR | Yes. See B.5.26 OK
in the project context?
B.5.28 Have the key parameters been varied to reach thehberk /1/ DR | Yes. See B.5.26 OK
and the likelihood of this to happen been justitede
small?
Barrier analysis (VVM para 115-118)
B.5.29 Are the barriers identified complimentary to a i 11/ DR  The main barrier faced is the lack of financial | GL37 OK
investment analysis? Does the barrier have a tigzact on attractiveness of the project, /35/ and the PP
the financial returns so that it can be assessed in chose to demonstrate the additionality of the
investment analysis? Each barrier is discussedaeha project via the investment analysis /1/ /39/ rather
than the barrier analysis.
B.5.30 How were the investment barrieassessed to be real? Are  /1/ DR  The main investment barrier is due to the fact that OK
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Final

the investment barriers substantiated by a sondmo'endent
of the project participants?

practice of venting, and the savings in raw
materials and internal costs from injecting the
used/contaminate8F; gas into the production
line of newSk; gas are so small that, only on it
own, it does not make the project activity enou
financially attractive, thus crating a barrier ® b

executed. All costs external to the project agtivi

(raw materials and consumable s such as
electricity) have been cross checked against
external documentation, and internal costs
(labour costs, etc.) have been validated agains

internal company documentation. /39/ /45/ /38].

See also B.5.20 & B.5.265 above.

nt

—

Concl. Concl.
there is no incentives to change from the curre

B.5.31 How does CDM alleviate the investment barriers?

1/DR

The CDM benefits eliminate the investment
barrier by making the project financially
attractive, since it raises the IRR of the project
activity /39/ above the 9.26% /39/ /45/ 164/ 167
/71/ benchmark value, used as a reference for
financial attractiveness of the project activitgda
in consistency with the company’s (SFK) pract
and policies /45/ 164/ 167/ [71].

the

ce

OK

B.5.32 Is the project activity prevented by the investiigantriers
and at least one of the possible alternativesdmthject
activity is feasible under the same circumstances?

11/

DR

No, the only alternative to the project activity
without CDM benefits, it's the incineration of th
usedSk; gas /39/, which in a similar way as for
the project activity, it involves an investment//3
/45/ and operating costs /45/ that can not be

e

7

recovered under the current conditions. Therefore

there is no incentive for any company to
undertake such costs or pursue such activity.

OK

B.5.33 How were the technological barrieassessed to be real? Are /1/

the technological barriers substantiated by a sourc

DR

N/A — See B.5.29

OK
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independent of the project participants?

B.5.34 How does CDM alleviate the technological barriers? i DR | N/A-See B.5.29 OK

B.5.35 Is the project activity prevented by the technatagbarriers  /1/ DR ' N/A-SeeB.5.29 OK
and at least one of the possible alternativesd@tbject
activity is feasible under the same circumstances?

B.5.36 How were the barriers due to prevailing pracéissessed to  /1/ DR | N/A-See B.5.29 OK
be real? Are the barriers due to prevailing practis
substantiated by a source independent of the projec
participants?

B.5.37 How does CDM alleviate the barriers due to prengili 11/ DR N/A-SeeB.5.29 OK
practise?
B.5.38 Is the project activity prevented by the barrieus tb 11/ DR | N/A-See B.5.29 OK

prevailing practise and at least one of the possibl
alternatives to the project activity is feasiblelenthe same
circumstances?

B.5.39 How were the other barrieessessed to be real? Are the 11/ DR  N/A-See B.5.29 OK
other barriers substantiated by a source indep¢ddine
project participants?

B.5.40 How does CDM alleviate the other barriers? 11/ DR /AN See B.5.29 OK

B.5.41 s the project activity prevented by the other ieasrand at 11/ DR | N/A-See B.5.29 OK
least one of the possible alternatives to the ptajetivity is
feasible under the same circumstances?

Common practice analysis (VVM para 119-121)

B.5.42 What is the geographical scope of the common mecti 11/ DR  There are few companies that has the possibilitycAR-6 OK
analysis? Is this justified? to test ultra-high voltage gasi insulated electrica caR7
equipment (GIEE), and thus the geographical ¢ o7
scope of the common practice includes South
Korea, Japan and Taiwan, given that all the
equipment tested at KERI during 2007 (relevant
year for determining the baseline /15/) came from
these locations.
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Within this area, testing facilities in Japan are
excluded since Japan is an Annex 1 country with
a different regulatory framework (not a
comparable environment), and other existing
testing facilities within Taiwan
(www.tertec.org.tw/ _english/index.hjrand
Korea
(http://eng.Isis.biz/rnd/rnd_02.asp) do not provide
high power testing services where the
contamination o5F; gases is likely to occur.
Therefore, from the CDM perspective KERI has
unique conditions within the geographical area.

B.5.43 What is the scope of technology and size (e.g.abpaf 11/ DR | As per the applicability conditions, the testing GL27 OK
power plant) for the common practice analysis ana has consider for the GIEE must be higher than 1kV ¢L44
this been justified? /3/. The filling of the gas insulated electrical

equipment (GIEE) is done as per the internaticnal
standard IEC 60376 /19/. In the case of the
project activity the records for 2007 /15/, show
that the testing of the equipment ranged between
40 and 800 kV. Furthermore the current practice
of venting the use®Fs gas was confirm by 3 of
KERI's customers /16//17//18/. It should be
mentioned that the in the standard practice for
testing gas insulated electrical equipment (GIEE),
it is the manufacturer of the GIEE who installs
and removes the equipment from the testing bay.
Therefore the manufacturers themselves are the
ones that vent the us&ds within KERI's
facilities after the testing is completed and prio
to uninstall/dismantle the equipment for transport
purposes, or, prior to perform further testing
requiring newSk; gas.

=
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B.5.44 What is the data source(s) used for the commortipeac 11/ DR  The sources for the common practice analysis GARY OK

analysis? are:

1) Applicability conditions of the approved
methodology /3/

2) The international standard for GIEE testing
IEC 60376 /19/

3) The records of the GIEE testing performe
during 2007 /15/who were in compliance
with the applicability conditions of the
methodology /3/

4) The letter from 3 of KERI's customers for
GIEE testing declaring that the common
practice involves the venting of us8éh

Checklist Question Ref MoV Assessment by DNV

|

116//17//18/.
5) DNV’s site visit to KERI (and SFK)
facilities.
B.5.45 How many similar non-CDM-projects exist in the k@i 11/ DR Given that, as explained in B.5.42, KERl has GAR6 OK
within the scope? unique conditions within the scope of the CARY

geographical area for the common practice
analysis, there is therefore none similar non-
CDM projects in the same geographical area.

B.5.46 How were possible essential distinctions betweerptioject  /1/ DR | N/A-See B.5.45 —CGARG6 OK
activity and similar activities assessed? CAR7Y
B.5.47 What is the conclusion of the common practice ais®y /1 DR  DNV’s conclusion is that the practice in KERI's GARS6 OK

facilities of venting the used/contaminatef CARY
gas is actually the common practice within the
scope of the geographical area.

Conclusion
B.5.48 What is the conclusion with regard to the addititpaf the  /1/ DR DNV’s opinion is that based on the evidences GAR6 OK
project activity? presented by the PP (see sections B.5.1 throughcaRz

to B.5.47 inclusive), and the site visit DNV
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performed at the SFK and KERI's facilities, the
proposed project activity is additional according
to the approved methodology /3/ and the
“Combined tool to indentify baseline scenario
and demonstrate additionality” /4/

B.6 Calculations of GHG emission reductions

Data and parameters that are available at validatio
and that are not monitored (VVM para 199-203)

B.6.1 How was the Global warming potential of JEWPsrq) 11/ DR  The global warming potential of the §23 900 CGAR21  OK
verified? tCOe/tSK) was obtained from the IPCC /21/

B.6.2 How was the concentration of S used gas in the baseline /1/ DR  The concentration of 3fgas of 99.6914% was OK
(WsFe nis) Verified? obtained from 50% most contaminated bundle

~ U

based on the laboratory (Gas Chromatography
analysis made on the gas recovered in the bun
numbers (labelled) CDM-08001 /34/ through ta
CDM-08006, and CDM-09001, that were used
under the project activity during the period of
approximately 8 months (1 June 2008 to 20
January 2009) /35/,

B.6.3 How was the used gas vented during eligible testamgt 11/ DR  The amount of used gas ventdaring eligible OK
for the historical baseline year, 2007Isfs,used), verified? testing itemt for the historical baseline year
(2007), was obtained based on the historical
records from the GIEE testing in KERI during
2007 /15/, and that fulfilled the applicability
conditions. The actual volumes of gas for eack:
GIEE were obtained from the nameplate data of
the equipment (when available), or, the default
SFK; capacities presented tables B.1 & B.2 within
Annex B of the approved methodology /3/

B.6.4 How was the decision flow chart for the destinatdn 11/ DR  The decision-making flowchart used is the same OK
removed Skverified? as the one presented in the approved

(o}

les
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methodology /3/, the signals and criteria

governing the flow within the flow chart is
presented in Annex 3 of the PDD and the records
analysed are those used for the reconstruction of
the baseline sampled throughout 2007 /15/

B.6.5 How was the sub-index (k) used for equipment catego 11/ DR  The sub-index “k” has been determined OK
verified? according to the approved methodology and the
GIEE tested during 2007 (testing records used for
the reconstruction of the baseline) /15/. The
approved methodology /3/ requires to define the
maximum number of equal range categories, in
kV, that contain at least 5 equipments both of
the historic and project samples(from the
perspective of the project activity historic samg
is also the project sample). In the proposed
project activity, there are 56 equipments for 2007
that were tested. The capacity of these
equipments ranges from 72kV to 800kV and has
been organized in the following two
k categories /1/ in order to comply with the
minimum amount of equipment tested per

e

category:
-) 40-419 kV
-) 420 — 800 kV.
B.6.6 How was the average number of eligible testing st&vhere = /1/ DR | Based on the set of data collected during OK
venting occurred per equipment in the baselMig(), for 2007/15/ and the categorization made according
category k verified? to the voltage level (see B.6.4 above), the average

number of eligible testing items where venting
occurred per equipment in the baseline, for

category 40-419 kV, is: 127 testing done in 46
equipments equals an average of: 2.76 testing per
equipment for the 40-419 kV category /35/. Fc

=

CDM Validation Protocol — Report No. 2010-1108,.ré% A-35



DET NORSKE VERITAS

~ Draft | Final
. Concl. Concl.

Checklist Question Ref MoV Assessment by DNV

the category 420 — 800 kV, the average is: 19
testing done in 10equipments equals an average
of: 1.90 testing per equipment for the 420 — 800

kV category /35/.
B.6.7 How was the historical amount of §bss from point | 11/ DR  The historical amount of $fpurged (loss from OK
(Lsres,nist) verified? point j /45/) was determined based on the

historical data /35/ collected between 1
November 2007 and 30 June 2008, and the value
found is 0.434 tonnes of §F

B.6.8 How was the sub-index)(used for Skemission points 11/ DR | The number of emission points (purge) for the OK

verified? project activity is one as shown in thesBFocess
diagram /45/, and verified during DNV's site vis
to SFK facilities.

B.6.9 How was the production of $Bas during the historical 11/ DR The production o6F; gas during the historical OK

period Psrsnis), verified? period (Rrs nis) has been verified through he
historical records obtained during the period 1
November 2007 through to 30 June 2008 /35/, it
is equal to 748.6 tonnes of §gas.

t

B.6.10 How was the estimated annual emissions resultomg the 11/ DR | This parameter was estimated based on the Tool OK
transport of the cylinders from the Sfecovery site to the to calculate project or leakage €é€missions
site of reclamationLErrans.es), verified? from fossil fuel combustion, from where:

a) the distance between the 2 facilities (KERI &
SFK) was measured by a GPS unit (104 km)
verified during the site visit,

b) Number of trips is based on the number of
times the cylinder bundles are delivered
between the recovery site and the reclamation
site from the June 2008 to January
2009(bundles labelled CDM-08001 /34/
through to CDM-08006, and CDM-09001,
/35/), 11 trips.

c) Standard density of diesel 0,85 kgll,
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http://en.wikipedia.org/wiki/Diesel_Fuel
d) Vehicle Fuel Consumption (from truck
specification), 0.10 litres per km /22/ /35/.
e) Emission Factor of diesel 0.07 tg#1GJ,
IPCC 2006 /21/
f) Net Calorific Value of Diesel NCV diesel
43.00 GJ/T, IPCC 2006 /21/.

B.6.11 How was the quantity of fuel typecombusted in procegs 11/ DR  See points: a, b, ¢, &d in B.6.9 above. oK
during the yeay (FCijy), verified?
B.6.12 How was the Net Calorific Value of the diesElQ\kiese), 11/ DR ' The value Net Calorific Value of Diesel, NCV OK
verified? diesel, used in the calculations was: 43.00 GJ/T,
taken from IPCC 2006 /21/.
B.6.13 How was the diesel emission fact&fiese), verified? 11/ DR | The value of the Emission Factor of diesel used OK

in the calculations was: 0.07 tg&GJ, and was
taken from IPCC 2006 /21/.

B.6.14 How was the average technical transmission andlison = /1/ DR  This parameter is determined based on the “Tool OK
losses for providing electricity to sourcgeary (TDLjy), to calculate baseline, project and/or leakage
verified? emissions from electricity consumption” /5/, and

given that the Scenario A applies for calculating
project emission sources (the electricity is
purchased from the grid only. Either, no captiv
power plant is installed at the site of electricity
consumption or, if any on-site captive power
plant exits, it is not operating or it can phydigal
not provide electricity to the source of electsicit
consumption), default value of 20% is used.

B.6.15 How was the emissions factor for electricity consdm 11/ DR | This parameter was determined based on the OK
(EFelec,jy), verified? “Tool to calculate baseline, project and/or
leakage emissions from electricity consumption
/5/, and given that the Scenario A applies for
calculating project emission sources (the
electricity is purchased from the grid only. Eith

[{%)

D
==
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"ho captive power plant is installed at the site o

electricity consumption or, if any on-site captiv
power plant exits, it is not operating or it can
physically not provide electricity to the source
electricity consumption). From the Tool, Optior
A2 is selected, which applies a conservative
default value of 1.3 t C&/MWh. The choice of
Option A2 is based on the condition that Scen:
A applies only to project electricity consumptio
sources but not to baseline electricity
consumption sources.

f

[{%)

Ario
n

Concl. Concl.

B.6.16 How was the rated capacity of the operating equigrased = /1/ DR | The power consumption (capacity) of the OK
for project activity of the testing facilities ataovery site operating equipment was obtained directly from
and reclamation site in yegwerified? the nameplate of the equipment /35/, namely:
At recovery site, the following corresponding
equipments:
1. Two Compressors — 10kW
2. Suctioning Pump — 0.6 kW
3. Vaccum Pump — 1.5kW
4. Evaporator — 4.8kW
Total: 16.9kW = 0.0169MW
At reclamation site, the following equipment,
1. One flowmeter - 6 W
Baseline emissions (VVM para 89-93)
B.6.17 Are the calculations documented according to theeyed 11/ DR The PP has chosen to proceed with the CAR2 OK
methodology and in a complete and transparent mmanne construction of the project in order to create a | ¢L22
database of pre-project historical data to buitd thy o4
baseline. CcL24
cL25
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B.6.18 Have conservative assumptions been used when a@hcyl ~ /1/ DR  The baseline emissions are capped to historic OK
the baseline emissions? venting as indicated by the methodology. In the

determination of “used gas vented during eligible
testing item t, tonnes gas” of this process, the PP
has used the information from the “Records of
gas use” (methodology’s preferred method)
whenever this information has been available;
otherwise the PP has used the second methoc
“Reconstruction based on Manufacturer
Specification/ Nameplate or estimated equipment
capacity”. This is the most conservative approach
given the availability of the information.

B.6.19 Are uncertainties in the baseline emission estisnpteperly  /1/ DR  Although there is no uncertainties left opened OK
addressed? under the approved methodology /3/, and the
description of PDD /1/ shows full adherence to
it should be mentioned that, as required by the
methodology /3/, a consideration should be given
to the uncertainty created by choosing the method
2 (estimation of the amount of gas vented based
on default and equipment’s name plate values) in
the construction of the baseline. However, using
the manufacturer’s specification/nameplate asithe
source of estimating the amountS¥fs capacity
of the GIEE, it is reasonable to believe that such
estimation is the most accurate (other than
measuring the amount of gas flowing out of the
equipment, method 1 of the methodology /3/)
since the manufacturer self is the one designing
the equipment and therefore has all the necessary
information to estimate such value. Furthermore,
such information$F; requirements with the
GIEE) is necessary before the testing/operation of

ta
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the GIEE, and therefore its availability in the
name plate is important in order to ensure the
user to have sufficier®Fs gas to fill the GIEE as
per the specifications. Based on the above, such
amount can be considered in the worst case as the
minimum gas required to meet the equipment
performance requirements. Consequently, the use
of this method implies a low estimate, and
therefore the uncertainty of ti&Fs quantity per
equipment is deemed to be rather low.

Project emissions (VVM para 89-93)

B.6.20 Are the calculations documented according to theeed 11/ DR The PP has followed the calculations of the CAR2 OK
methodology and in a complete and transparent mmanne project emissions as indicated in the CARY9
methodology, and the data were made availablgspp1g
to the DOE during the site visit. However the FP,
has identified 2 aspects in the methodology for
which it is intended to apply for a revision of the
methodology to the EB. €30
Although the methodology was based onthe = €33
proposed methodology NM0251 designed on thi&k32
project, the PP has identified 2 areas that reguiracL33
a revision of the methodology, one regarding theg|_g3
decision making flowchart to include the
possibility of recovering the gas when a given
equipment needs to be disassembled before
proceeding to a new testing item, and the other
one regards a revision to the equations fofdPfE
applied under Project Emissions.
The method to determine R, requires that, “a
mass balance of inputs and products should b
carried out (this should take into account inter
alia: anhydrous hydrogen fluoride (AHF), molten

D
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| sulphur, recycle®Fs and finished products), an

any discrepancy shall be proportionately
allocated...” as project emissions&ff. This
method was introduced by the Meth Panel dur
consideration of NM0251. However, when the
applied the methodology procedure to the
available data (pre-project historical data) the
results obtained showed meaningless values.
leads to the conclusion that the method of
calculation is fundamentally flawed. It is not
appropriate to use a “mass balance” of the ent
chemical plant to identify leaks of used gas fro
the project activity because the calculation
method introduces an inordinate amount of no
The chemical plant produces on the order of

1 000 tonnes dbFs per year, alongside other
chemical products, whereas the project is
expected to recover less than 10 tonneSkef
per year. The historical rate 8f; lost from
production at the chemical plant is only 0.06%
proportion of 0.0006).

Therefore the equations in the methodology
attempt to identify an expected 6 kg ofs 365t as
a result of the project activity, using a mass
balance of production data for over 1,000,000
of SF6 (1,000 tonnes). The signal-to- noise rat
is so low that the results are neither represenmste
nor reliable.

Concl

o

ng
PP
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m

Se.

kg
0
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B.6.21 Have conservative assumptions been used when a@hcuyl | /1/ DR | The methodology leaves little room for CAR13 OK
the project emissions? assumptions to be made when estimating projectoL51
emissions, and already gives conservative
indications to calculate project emissions.
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However, the PP shall demonstrate and present
evidence that the electricity consumption due to
the project activity is negligible and present no
material impact to the project emission.

B.6.22 Are uncertainties in the project emission estimateperly 11/ DR The uncertainties identified regarding the project OK
addressed? emissions are: the componentSf gas released
to the atmosphere at the reclamation site (purge)
originated from the wast8Fs gas, and the
emissions due to the electricity consumption at
each of the sites (recovery and reclamation).
Regarding the former uncertainty, the PP has
followed the approved methodology /3/ to
determine the the project emissions due tp SF
gas released to the atmosphere at the reclamation
site. Based on this, only one point wherg §&s
could be emittted after the injection point. The
historical loss rate per unit of §Is calculated in
the period of 1 November 2007 - 30 June 200¢
due to data availabilty. Since thes3foject loss
rate (0.069%) /35/ is larger then the historical
estimate (0.058%), then the value of the projec
emissions at the reclamation due release gf Sk
gas estimated as per the approved methodology
/3/ are of the order of 382 tG& Regarding the
latter uncertainty, see question B.4.2 above.

Checklist Question Assessment by DNV

—

Leakage (VVM para 89-93)

B.6.23 Are the leakage calculations documented accordirtlyet 11/ DR  The project leakage derived from the electricity GAR12: OK
approved methodology and in a complete and traaspar consumption at both sites (recovery and CARL3
manner? reclamation) are considered by the PP to be smaltL3

and the “Tool to calculate baseline, project and/oi) 4
leakage emissions from electricity consumption”
has not been applied. The PP shall demonstrate
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"that such electricity consumption is “small”.

Concl. Concl.

B.6.24 Have conservative assumptions been used when a@hcyl  /1/ DR | Although the PP has taken a conservative CAR4 OK
the leakage emissions? approach in the calculation of leakage emissions,
the PP shall ensure that the vehicles used for the
transportation of the cylinders comply with the
requirements for the classification of “low-
greenhouse gas emitting vehicles” as required by
the “Emission reductions by low-greenhouse gas
emitting vehicles” I1.C.
B.6.25 Are uncertainties in the leakage emission estimatteserly = /1/ DR | Yes, the PP has taken into consideration the OK
addressed? points addressed in the methodology and
corresponding tools. The only uncertainty is the
one caused after a contingency (accident, etc.),
but in this case the PDD clearly outlines the
process for addressing this situations (elaboration
of corresponding records and how to correct the
PE accordingly).
Emission Reductions (VVM para 89-93)
B.6.26 Algorithms and/or formulae used to determine erarssi i DR  Yes, the wast&F; will not longer be vented butt GARL OK
reductions: reclaimed (recycled) to the extent that is possibl€AR -2
« All assumptions and data used by the project ppatits (depending on degree of contamination). The  ¢ar 5
are listed in the PDD and related document subdhfibe amount of wast&Fs gas reclaimed is measured cap g
registration. The data are properly referenced by instruments with a reasonable precision CAR7
«  All documentation is correctly quoted and intetpde according to the type and magnitude of the
e All values used can be deemed reasonable in thextoof parameters being measured. The reclalme(_j gas
: o will then be re-processed to a new gas, which is
the project activity o
expected to be commercialized, permanently
* The methodology has been correctly applied toutaie eliminating the greenhouse effects that would
the emission reductions and this can be replichtethe otherwise had caused.
data _provided ir_1 the_ PDD and supporting files to| be In general the PDD has been developed as per the
submitted for registration. corresponding guidelines and instructions issued
by the UNFCCC. However, some corrections
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need to be made as indicated in the Table 3 of
this report and sections A.1.2 and A.2.4 above,
referring to the intended request for revision of
the methodology AM0079 version 01 to be
submitted to the EB, with regards to the emission
reduction calculations and the decision making
flowchart.
Based on the responses and evidence presented
by the PP, DNV has been able to verify that the
assumptions, data and calculations required by
the approved methodology /3/ and respective
tools are properly referenced to and transparently
presented by the PP in the PDD /1/ and related
documentation, enabling others to replicate the
calculations for the emission reductions. The
baseline methodology has been applied correctly
to calculate the emission reductions, and the
information is correctly quoted and interpreted
and the values are deemed to be reasonable in the
context of project the activity.

Checklist Question Assessment by DNV

B.7  Monitoring plan (VVM para 122-124)
Data and parameters monitored

B.7.1 Do the means of monitoring described in the plangly 11/ DR In general the monitoring plan is developed CAR14 OK

with the requirements of the methodology? according to the methodology and the CDM | caAR15
guidelines; however some actions still remain t0cAR1G
be completed by the PP as indicated in Table 3 CARL7
(CARs & CLs).

CAR1S8
B.7.2  Does the monitoring plan contains all necessargipaters, /1/ DR  The PP shall prepare specific instructions of theGAR5 OK
and are they clearly described? monitoring and archiving procedures and includeaR 8

these into the QA/QC system of each of the = cap1sg
companies (namely SFK and KERI).
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B.7.3  In case parameters are measured, is the measurement = /1/ DR 1. GWRsgs- Global warming potential of @ GAR16  OK

Checklist Question Assessment by DNV

equipment described? Describe each relevant pagamet Sk, taken from the IPCC /21/, shall be cAR17
updated according to any future CAR18
COP/MOP decisions. CARZ3

2. Wsre histy- Concentration of Sfin used
gas in the baseline, to be used as a
substitute fomsgs his Where the record of
the concentration of $kn the gas vented
in the baseline is not available. Estimate
for each project yearusing the average
concentration of Sfin the gas recovered
in yeary. The 50% of cylinder bundles
that represent the most conservative
(contaminated) measurements will be
used to the parameter definition.

The gas sample will be collected every
time a cylinder arrives in SFK plant. Thi
sample will be analyzed in SFK’s
laboratory using Gas Chromatography
tests in accordance with the internal
Standard Operational Procedure (SOP)
/55/. The detection limit of all the gases
analyzed will be at least 50 ppm.

3. Qsrek,jy- Mass of SEthat is filled into
equipmenj of category k in yeay at the
SFK; recovery site. To be measured with a
mass flow meter, the quantity of gas fille
into each equipmenttested under the
project activity.

4. MRgasiy- Mass of used gas recovered into

v
o

(92}

U
o
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Checklist Question Ref MoV Assessment by DNV

cylinder bundle at the SErecovery site
in yeary. To be measured with a mass
flow meter, the quantity of gas from the
tested equipment going to the recovery
cylinder bundle

5. NTpyky- Average number of total testing
items where recovery was done per
equipment in the project, for category k
Determined by EcoSecurities and/or SFK
once annually, by counting the number of
testing items where gas was recovered for
the yeary, by referring to the testing
records compiled during the project year
at the SErecovery site. Also, counting
the number of equipment in each category
for the year y, by referring to the testing
records compiled during the project year
at the Sk recovery site. For each categc
k, make an average of the counts for
equipment in that category to derive
NTpaky

6. i - Sub-index used for each cylinder
bundle that completed a recovery-
reclamation cycle included in the
estimation of emissions avoided for year
y. Each recovery cylinder bundle shoulo
be clearly identified and labeled so that it
can be uniquely identified and associated
with gas recovery operation8!Ryas,), gas
weight MS;as,), Wsre, and gas injected

=

y
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(Mlgas,)-

7. n-Number of cylinder bundles that
completed a recovery-reclamation cycle
in the yeary. Only these cylinder bundles
are eligible to be included in the
estimation of emissions avoided for the
yeary. Depending on the actual type of
operation (recovery, reclamation, and
storage of bundles), the appropriate site
will keep record of each cylinder bundle
for which recovery has been completed
for which reclamation has been
completed, and the cylinder bundle
identification information.

8. MSgas,iy- Mass of used gas stored in
recovery cylinder bundlein yeary. To be
measured with a weighing scale, the net
weight of cylinder bundlefilled with
used SEin the recovery site ready to be
transported to the reclamation site

9. wsrs,i- Concentration of used $Bas in
the cylinder bundlé. The proportion mus
be measured for each cylinder bundle o
used gas collected, using a Gas
chromatography laboratory test to
determinewsge i

10. Mlgas,iy- Mass of used gas from the
cylinder bundle injected into the
production process for reclamation
process in yeay. To be measured with a

T
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mass flow meter measuring the quantity
of gas coming from the recovery cylinde
bundlei to the Sk production process
(injection).

11. Psrs,i,y- Production of Sfgas (measured
daily) during the reclamation period of
cylinderi, in yeary. The measurement
period (measured in days) is the period
which cylinderi is connected for gas
reclamation. The production measurement
will follow the Specific Operational
Procedure (SOP) SFK-SOP-SF6-086 /55/,
where is defined the detailed procedure,
the responsible for measuring it, the
reporting system and the equipments
(level gauge, pressure, temperature of
daily tank) used to measure.

12.Psge,y- Production of Sfgas during the
reclamation yeay, determined from
records from regular production
monitoring at Sk gas reclamation site
(Sum OfPSFG’i’Q.

13.Lsrey,j- Amount of Skloss from poin
during the reclamation period of cylinde
in yeary. The measurement period is the
period in which cylinder is connected for
gas reclamation, as measured in days.
This parameter will be measured daily
following the Specific Operational
Procedure (SOP) SFKSOP-CDM-002

Checklist Question Ref MoV Assessment by DNV

-

n

-y
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/55/, where is defined the detailed
procedure for measuring it, the
responsible for measuring it, the reporting
system and the equipment used to
measure. Flow measurements of gas flow
from point j using continuous flow
measurements, with accuracy of at leas
2%. Analysis of samples of the gas flow
for SK concentration will be made
according using a similar method to the
WsFe,i

14. PErr, - Project emissions as a result of
increased electricity consumption at the
testing facility attributable to project
activity in yeary. Calculated annually
according to the “Tool to calculate
baseline, project and/or leakage emissions
from electricity consumption”, where the
electricity consumption is approximated
by the rated (nominal) capacity of the
operating equipment multiplied by
operating hours of the equipment.

15. PEgrry - Project emissions as a result of
increased electricity consumption at the
reclamation facility attributable to projec
activity in yeary. Calculated annually
according to the “Tool to calculate
baseline, project and/or leakage emissions
from electricity consumption”, where the
electricity consumption is approximated

—t

—
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Checklist Question Ref MoV Assessment by DNV

by the rated (nominal) capacity of the
operating equipment multiplied by
operating hours of the equipment.

16. EXGCsrs,y- Quantity of used Sfgas which
was being injected to the reclamation
facility during exceptional events
occurred in yeay. The project proponent
must record the date and time of any
exceptional event that occurs in ygar
that results in the unusual emission of
SK. The Sk quantity EXCsgsy from any
reclamation that coincides with the event
must be considered as project emission
(PEgxc,)- The total amount of gas is to b
taken from the continuous measuremen
of the flow meter on the injection line
(mass flow meter, see also point 10 above
Mlgas.iy used to determinkll gas i

B.7.4  In case parameters are measured, is the measurement = /1/ DR 1. GWRsks- Global warming potential of  GAR23  OK

accuracy addressed and deemed appropriate? Desacbe SK;, taken from the IPCC /21/, with
relevant parameter. default accuracy.

2. Wsgs nisty- Concentration of SFn used
gas in the baseline, to be used as a
substitute fow sgs nisswhere the record of
the concentration of $kn the gas vented
in the baseline is not available. The gas
sample will be collected every time a
cylinder arrives in SFK plant. This samg
will be analyzed in SFK laboratory using
Gas Chromatography tests in accordance

:—Q-CDU)

e
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Checklist Question Ref MoV Assessment by DNV

with the internal Standard Operational
Procedure (SOP) /55/. The detection limit
of all the gases analysed will be at least 50
ppm.

3. Qsrekjy- Mass of SEthat is filled into
equipmeni of category k in yeay at the
SFKs recovery site. To be measured with a
mass flow meter, with an accuracy of at
least 2%

4. MRgas,iy- Mass of used gas recovered into
cylinder bundle at the SErecovery site
in yeary. To be measured with a mass
flow meter, with an accuracy of at least
2%

5. NTpyky- Average number of total testing
items where recovery was done per
equipment in the project, for category k
Determined by EcoSecurities and/or SFK
once annually, by counting the number of
testing items where gas was recovered for
the yealry, by referring to the testing
records compiled during the project year
at the Sk recovery site. Also, counting
the number of equipment in each category
for the yeary, by referring to the testing
records compiled during the project year
at the SErecovery site. For each category
k, make an average of the counts for
equipment in that category to derive
NTp, ky— accuracy consideration not
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applicable.

6. i - Sub-index used for each cylinder
bundle that completed a recovery-
reclamation cycle included in the
estimation of emissions avoided for year
y. Each recovery cylinder bundle shoulc
be clearly identified and labeled so that it
can be uniquely identified and associated
with gas recovery operations!Ryas,), gas
weight MSyas,), Wsrs; and gas injected
(Mlgas,) — accuracy consideration not
applicable.

7. n-Number of cylinder bundles that
completed a recovery-reclamation cycle
in the yeary. Only these cylinder bundles
are eligible to be included in the
estimation of emissions avoided for the
yeary. Depending on the actual type of
operation (recovery, reclamation, and
storage of bundles), the appropriate site
will keep record of each cylinder bundle
for which recovery has been completed
for which reclamation has been
completed, and the cylinder bundle
identification information — accuracy
consideration not applicable.

8. MSgas,iy- Mass of used gas stored in
recovery cylinder bundlein yeary. To be
measured with a weighting scale with a
accuracy of at least 1 kg.

-
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9. wsrs, - Concentration of used $gas in
the cylinder bundlé. The proportion mus
be measured for each cylinder bundle o
used gas collected, using a Gas
chromatography laboratory test to
determinewsgs i Measurement to be made
according to the internal Standard
Operational Procedure (SOP) /55/, which
is based on national and/or international
standards, with a recommended detection
limits of at least 50 ppm.

10. Mlgas,iy- Mass of used gas from the
cylinder bundle injected into the
production process for reclamation
process in yeay. To be measured with a
mass flow meter, with an accuracy of at
least 2%.

11.Psgs,iy- Production of Sggas during the
reclamation period of cylindeéyin yeary.
The measurement of this variable is result
of three monitored inputs: levelling,
pressure and temperature. The accuracy of
each monitoring equipment will be at
least :

* Level gauge : £50 mm
* Pressure gauge : £0.5%
e Temperature : £ 0.5 %

12.Psge,y- Production of Sfgas during the
reclamation yeay, determined from
records from regular production

RTF
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Checklist Question Ref MoV Assessment by DNV

monitoring at Sk gas reclamation site —
accuracy consideration not applicable.
13.Lsrsy,j- Amount of Skloss from poin
during the reclamation period of cylinde
in yeary. The measurement period is the
period in which cylinder is connected for
gas reclamation, as measured in days. SF6
Concentration Measurement to be mad
according to ASTM 2472-00 or other
applicable national or international
standards. The measurement of mass flow
will have an accuracy of at least 2%

14. PErry, - Project emissions as a result of
increased electricity consumption at the
testing facility attributable to project
activity in yeary. Calculated annually
according to the “Tool to calculate
baseline, project and/or leakage emissions
from electricity consumption”, where the
electricity consumption is approximated
by the rated (nominal) capacity of the
operating equipment multiplied by
operating hours of the equipment —
accuracy consideration not applicable.

15. PEgrry - Project emissions as a result of
increased electricity consumption at the
reclamation facility attributable to projec
activity in yeary. Calculated annually
according to the “Tool to calculate
baseline, project and/or leakage emissions

-y

D
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from electricity consumption”, where the
electricity consumption is approximated
by the rated (nominal) capacity of the
operating equipment multiplied by
operating hours of the equipment —
accuracy consideration not applicable.

16. EXGsrs,y- Quantity of used SFgas which
was being injected to the reclamation
facility during exceptional events
occurred in yeay. The project proponent
must record the date and time of any
exceptional event that occurs in ygar
that results in the unusual emission of
SFK. The Sk quantity EXCsgs,y) from any
reclamation that coincides with the event
must be considered as project emission
(PEexcy. The total amount of gas is to b
taken from the continuous measuremen
of the flow meter on the injection line
(mass flow meter, see also point 10 above
Mlgas,iy used to determinillgas; flow
meter accuracy as per point 10 above

Checklist Question Ref MoV Assessment by DNV

r—rm(’)

|\/”Gas,i,y
B.7.5 In case parameters are measured, are the requirefoen 11/ DR 1. GWRsks- Global warming potential of CARS5 OK
maintenance and calibration of measurement equipmen Sk, taken from the IPCC /21/, - CAR23
described and deemed appropriate? Describe eastang! maintenance and calibration not

parameter. applicable, other than applying updates

made by the IPCC /21/.
2. Wsre histy- Concentration of Sfin used
gas in the baseline, to be used as a
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substitute fowsgshist Where the record of
the concentration of $kn the gas vented
in the baseline is not available. - The
chromatographers are frequently self
calibrated using standard gases
manufactured by authorized companies.
By analyzing of standard gas, it is
possible to check analyzer if show sam¢
(or slightly different) results. In addition,
a self-calibration with standard gas is
performed annually by a specialist to
measure the detection limit of the
equipment.

3. Qsrek,jy- Mass of SEthat is filled into
equipmenj of categoryk in yeary at the
SFK; recovery site. To be measured with a
flow meter, with a calibration frequency
of every 2 years. The equipment will be
checked and maintained according the
Standard Operational Procedure (SOP)
/55/.

4. MRgas,iy- Mass of used gas recovered into
cylinder bundle at the SErecovery site
in yeary. To be measured with a flow
meter, with a calibration frequency of
every 2 years. The equipment will be
checked and maintained according the
Standard Operational Procedure (SOP)
/55/.

5. NTp,ky- Average number of total testing

U
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items where recovery was done per
equipment in the project, for category k
Determined by EcoSecurities and/or SFK
once annually, by counting the number of
testing items where gas was recovered for
the yeary, by referring to the testing
records compiled during the project year
at the SErecovery site. Also, counting
the number of equipment in each category
for the year y, by referring to the testing
records compiled during the project year
at the Sk recovery site. For each categc
k, make an average of the counts for
equipment in that category to derive
NTpyky - Maintenance and calibration not
applicable

6. i - Sub-index used for each cylinder
bundle that completed a recovery-
reclamation cycle included in the
estimation of emissions avoided for year
y. Each recovery cylinder bundle shoulc
be clearly identified and labeled so that it
can be uniquely identified and associated
with gas recovery operation8IRyas), gas
weight MSyas,), Wsrs,, and gas injected
(Mlgas,) - maintenance and calibration
considerations are not applicable.

7. n-Number of cylinder bundles that
completed a recovery-reclamation cycle
in the yeary. Only these cylinder bundles

=

y
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are eligible to be included in the
estimation of emissions avoided for the
yeary. Depending on the actual type of
operation (recovery, reclamation, and
storage of bundles), the appropriate site
will keep record of each cylinder bundle
for which recovery has been completed
for which reclamation has been
completed, and the cylinder bundle
identification information, - maintenance
and calibration not applicable

8. MSgasiy- Mass of used gas stored in
recovery cylinder bundlein yeary. To be
measured with a weighting scale, with a
calibration frequency of every 2 years.
Equipment will be checked according to
the Standard Operational Procedure
(SOP) /55/.

9. wsrs,i- Concentration of used $Bas in
the cylinder bundlé. The proportion mus
be measured for each cylinder bundle o
used gas collected, using a Gas
chromatography laboratory test to
determinewsgs r The chromatographers
are frequently self calibrated using
standard gases manufactured by
authorized companies. By analyzing of
standard gas, it is possible to check
analyzer if show same (or slightly
different) results. In addition, a self-

N TF
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calibration with standard gas is performed
annually by a specialist to measure the
detection limit of the equipment.

10. Mlgas,iy- Mass of used gas from the
cylinder bundle injected into the
production process for reclamation
process in yeay. To be measured with a
flow meter, with a calibration frequency
of every 2 years. The equipment will be
checked and maintained according the
Standard Operational Procedure (SOP)
/55/

11. Psrs,i,y- Production of Sggas during the
reclamation period of cylindeyin yeary.
To be measured with each instrument
(leveling, pressure and temperature see
B.7.4 above), whose calibration will be
done every 2 years. The equipment will
be checked and maintained according the
Standard Operational Procedure (SOP)
/55/.

12.Psge,y- Production of Sfgas during the
reclamation yeay, determined from
records from regular production
monitoring at Sk gas reclamation site, -
maintenance and calibration
considerations are not applicable.

13.Lsrsy,ij- Amount of Skloss from poing
during the reclamation period of cylinde
in yeary. The measurement period is the

Checklist Question Ref MoV Assessment by DNV

-y

D
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period in which cylinder is connected for
gas reclamation, as measured in days. To
be measured with a mass flow-meter, with
a calibration frequency of every 2 years.
The equipment will be checked and
maintained according the Standard
Operational Procedure (SOP) /55/.

14. PErr, - Project emissions as a result of
increased electricity consumption at the
testing facility attributable to project
activity in yeary. Calculated annually
according to the “Tool to calculate
baseline, project and/or leakage emissions
from electricity consumption”, where the
electricity consumption is approximated
by the rated (nominal) capacity of the
operating equipment multiplied by
operating hours of the equipment, -
maintenance and calibration
considerations are not applicable.

15. PEgrry - Project emissions as a result of
increased electricity consumption at the
reclamation facility attributable to projec
activity in yeary. Calculated annually
according to the “Tool to calculate
baseline, project and/or leakage emissions
from electricity consumption”, where the
electricity consumption is approximated
by the rated (nominal) capacity of the
operating equipment multiplied by

Checklist Question Ref MoV Assessment by DNV

~
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operating hours of the equipment, -
maintenance and calibration
considerations are not applicable.

16. EXGCsrs,y- Quantity of used Sfgas which
was being injected to the reclamation
facility during exceptional events
occurred in yeay. The project proponent
must record the date and time of any
exceptional event that occurs in ygar
that results in the unusual emission of
SK. The Sk quantity EXCsgsy from any
reclamation that coincides with the event
must be considered as project emission
(PEgxc,)- The total amount of gas is to b
taken from the continuous measuremen
of the flow meter on the injection line
(mass flow meter, see also point 10 above
Mlgas,iy used to determinkllgas;, flow
meter maintenance and calibration as per
point 10 aboveMligasiy

B.7.6 Is the monitoring frequency adequate for all maniig 11/ DR 1. GWRsgs- Global warming potential of = GAR23  OK

parameters? Describe each parameter. SK;, taken from the IPCC /21/, shall be
updated according to any future
COP/MOP decisions, which is an
adequate frequency for this parameter i
order to cover all the variations resulting
in an impact to the project activity.

2. Wses nisty- Concentration of SFn used
gas in the baseline, to be used as a
substitute fomsgs nhisswhere the record of

:—Q-CDU)
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the concentration of $kn the gas vented
in the baseline is not available. To be
measured with a frequency of: each
cylinder bundle with used Skgas
recovered under the project activity,
which is an adequate frequency for this
parameter in order to cover all the
variations resulting in an impact to the
project activity.

3. Qsrek,jy- Mass of SEthat is filled into
equipmenj of category k in yeay at the
SKs recovery site. To be measured
(frequency) on each GIEE equipment
tested under the project activity, which i
an adequate frequency for this parameter
in order to cover all the variations
resulting in an impact to the project
activity.

4. MRgas,iy- Mass of used gas recovered into
cylinder bundle at the SErecovery site
in yeary. To be measured with a
frequency of: each cylinder bundlélled
with used Skgas recovered from each
GIEE equipment tested under the project
activity, which is an adequate frequency
for this parameter in order to cover all the
variations resulting in an impact to the
project activity.

5. NTpyky- Average number of total testing
items where recovery was done per

[2)
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equipment in the project, for category k
To be measured with a frequency of:
determined by EcoSecurities and/or SFK
once annually, which is an adequate
frequency for this parameter in order to
cover all the variations resulting in an
impact to the project activity.

6. i - Sub-index used for each cylinder
bundle that completed a recovery-
reclamation cycle included in the
estimation of emissions avoided for year
y. To be measured with the following
frequency: When an empty cylinder
bundle arrives at KERI site, a new label
number is created as CDM-YYXXX(YY :
year, XXX sequent number) and gross
weight of cylinder bundle is measured.
With these information, one label having
starting date, label number (lot no),
bundle no, gross weight, etc is created.
The Label number is a reference number
that will be used during all the
reclamation cycle. This is an adequate
frequency for this parameter in order to
cover all the variations resulting in an
Impact to the project activity.

7. n-Number of cylinder bundles that
completed a recovery-reclamation cycle
in the yeary. Only these cylinder bundles
are eligible to be included in the

o
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estimation of emissions avoided for the
yeary. To be measured with a frequency
of: the appropriate site will keep record of
each cylinder bundlefor which recovery
has been completed, which is an adequate
frequency for this parameter in order to
cover all the variations resulting in an
Impact to the project activity.

8. MSgas,iy- Mass of used gas stored in
recovery cylinder bundlein yeary. To be
measured with a frequency of: each
cylinder bundle filled with used Skgas
recovered at the recovery site (KERI site)
and prior to be transported to the
reclamation site (SFK site) , which is an
adequate frequency for this parameter i
order to cover all the variations resulting
in an impact to the project activity.

9. wsrs,i- Concentration of used $Bas in
the cylinder bundlé To be measured
with a frequency of: for each cylinder
bundlei filled with used Skgas using a
laboratory test (gas chromatography), and
prior to its injection into the production
line of new Sk gas at reclamation site
(SFK site) , which is an adequate
frequency for this parameter in order to
cover all the variations resulting in an
impact to the project activity.

10. Mlgas,iy- Mass of used gas from the

=
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Checklist Question Ref MoV Assessment by DNV

cylinder bundle injected into the
production process for reclamation
process in yeay. To be measured with a
frequency of: each cylinder bundlaith
used Sk gas recovered under the projec
activity and when is injected into the
production line of new Sfat the
reclamation facility, which is an adequate
frequency for this parameter in order to
cover all the variations resulting in an
impact to the project activity.

11.Psgs,iy- Production of Sggas during the
reclamation period of cylindeéyin yeary.
The measurement frequency will be as
follows: each cylinder bundle i filled witt
used SF6 gas recovered from each GIEE
equipment j tested under the project
activity, based on daily records. This is an
adequate frequency for this parameter i
order to cover all the variations resulting
in an impact to the project activity.

12.Psge,y- Production of Sfgas during the
reclamation yeay, determined from
records from regular production
monitoring at Sk gas reclamation site. To
be measured with an annual, and this is an
adequate frequency for this parameter i
order to cover all the variations resulting
in an impact to the project activity.

13.Lsrey.ij- Amount of SEloss from poin

—

=]

=]
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Checklist Question Ref MoV Assessment by DNV

during the reclamation period of cylinde
in yeary. To be measured with a
frequency of: continuous measurement of
gas flow from poin§, which is an
adequate frequency for this parameter i
order to cover all the variations resulting
in an impact to the project activity.

14. PErr, - Project emissions as a result of
increased electricity consumption at the
testing facility attributable to project
activity in yeary. To be measured with a
frequency of: calculated annually, which
is an adequate frequency for this
parameter in order to cover all the
variations resulting in an impact to the
project activity.

15. PEgrry - Project emissions as a result of
increased electricity consumption at the
reclamation facility attributable to projec
activity in yeary. To be measured with a
frequency of: calculated annually, which
Is an adequate frequency for this
parameter in order to cover all the
variations resulting in an impact to the
project activity.

16. EXGCsrs,y- Quantity of used Sfgas which
was being injected to the reclamation
facility during exceptional events
occurred in yeay. To be measured with a
frequency of: the continuous

-y

=]

—
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Checklist Question Ref MoV Assessment by DNV

measurement of the flow meter on the
injection line used to determim@l g, ;
The PP must record the date and time of
any exceptional event that occurs in ygar
that results in the unusual emission of
Sk, both of which (continuous
measurement and time &date) are at ar
adequate frequency for these parameters
in order to cover all the variations
resulting in an impact to the project
activity.

B.7.7 Is the recording frequency adequate for all moimitpr 11/ DR | See B.7.6 above —CAR23 OK
parameters? Describe each parameter.

Ability of project participants to implement
monitoring plan
B.7.8 How has it been assessed that the monitoring araeits 11/ DR Based on the site visit and the review of the PDIZAR-2 OK

described in the monitoring plan are feasible witihie and related documentation received, DNV has. caAR 3
project design? been able to validate that the monitoring plan is cap 4
properly planned from the perspective of CARS
enabling verification at a later stage, with the
exception of few issues listed in table 3 of this CARLS
report. GARL6
CAR19
B.7.9  Are procedures identified for day-to-day recordsdiiag 11/ DR | The PP shall present the QA/QC, administrative GARS5 OK
(including what records to keep, storage areaairds and and training manuals and procedures for review.cARS
how to process performance documentation)? Furthermore, the PP shall design one whole = cap1g

responsible for the collection and archiving of
CDM data both at the recovery (KERI) and
reclamation sites (SFK),

B.7.10 Are the data management and quality assuranceuatidyq = /1/ DR The PP shall present the QA/QC, administrative GARS5 OK
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Checklist Question Assessment by DNV ' Concl. | Conl.
control procedures sufficient to ensure that thession and training manuals and procedures for reviewcAR14
reductions achieved by/resulting from the projeat be Furthermore, the PP shall designate one persordapis
reported ex post and verified? be fully responsible for the collection and CAR19

archiving of CDM data both at the recovery
(KERI) and reclamation sites (SFK),

B.7.11 Will all monitored data required for verificatiom@issuance /1/ DR  Yes. All relevant data will be archived CAR19: OK
be kept for two years after the end of the credipmriod or electronically, and backed up regularly as per the
the last issuance of CERs, for this project agtjwithichever PDD and internal IT procedures of SFK. SFK
occurs later? will also be responsible for the proper archiving

and archiving procedures of the project activity
information originated at KERI's facilities.

Monitoring of sustainable development indicators/
environmental impacts

B.7.12 Is the monitoring of sustainable development inidics 11/ DR | The PP shall submit the letter of approval issuedSARL OK
environmental impacts warranted by legislatiorhi@ host by each of the respective DNA's.
country?
B.7.13 Does the monitoring plan provide for the collectand 11/ DR  Due to the nature of the project there isonly | GAR19  OK
archiving of relevant data concerning environmersiatial environmental and economic factors involved in
and economic impacts? the project activity, and these limited to the attu
issues that are the focus of the project activities
As such, there is need for improvement of the
archiving routines in particular with the
information originated at the recovery site.
B.7.14 Are the sustainable development indicators in e 11/ DR  The PP shall submit the letter of approval issuedSARL OK
stated national priorities in the host country? by each of the respective DNA's.
C Duration of the project activity / crediting period
C.1.1  Start date of project activity (VVM para 99-100, 1@})
C.1.2 How has the starting date of the project activisein 11/ DR The PP shall revise the start date of the project SL6 OK
determined? What are the dates of the first cotstfac the (PDD version 01 section C.1.1 Page 47) as per gL 7
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Assessment by DNV

~ Draft

Final

project activity? When was the first constructiatiaty?

| the “Guidance on the Demonstration and

Assessment of Prior consideration of the CDM
(/8/) (when the real action took place —
commercial commitment).

The PP shall demonstrate how the 20 years
lifetime of the project was estimated, as well a
the corresponding evidence.

Concl. Concl.

"2

C.1.3 Is the stated expected operational lifetime ofptiaect
activity reasonable?

11/

DR

See C.1.2 above

—cL1
cL52

OK

C.1.4 s the start date, the type (renewable/fixed) &edength of
the crediting period clearly defined and reasorable

11/

DR

The first year of crediting period is expected to

2010. This seems reasonable given the remaining

steps of the project before an eventual registnat

by the EB.

It should be noted that the start date of the
crediting period was revised (postponed) durin
the validation process. The crediting period it i
now expected to start in 2011.

(0]

Uiy

OK

D Environmental Impacts (VVM para 131-133)

D.1.1  Are there any host country requirements for an
Environmental Impact Assessment (EIA), and if yegn
EIA approved? Does the approval contain any caoti
that need monitoring?

11/

DR

Given that the project activities are confined
within the compounds of the corresponding sit
(except for the transportation of the cylinders

activity), the environmental impacts are related to

the actual project emissions, which overall will
be positive due to the reduction of emissions. -
installation of the equipment required by the
project activities poses no threat to the
environment and will be done within the existin
installations at each of the project sites. Both
companies SFK and KERI are authorized to
operate within their business activities /13/ /14

The

OK
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144/ 166/ [72/, and as such have fulfilled/obtained
the necessary requirements/permits (Permit for
emissions of Air Pollutants, Permit for non-point
waste water Pollutants, and Permit for toxic
chemical usage, manufacture and sale) in order to
operate within their activities. Since the project
activities are only a minor variation to their main
activities respectively, the former are therefore
also covered within the environmental, legal,
operational, and business permits held by each of
the companies. However it is still required that
the PP present the LoA form the host country to
demonstrate further the compliance with the
environmental requirements of the host country.

Checklist Question Assessment by DNV

D.1.2 Does the project comply with environmental legiskain 11/ DR See D.1.1 above OK
the host country?
D.1.3  Will the project create any adverse environmerffates? 11/ DR Other than the emissions due to the transportation OK

of the cylinders, there is no other adverse
environmental effect. resulting from the project

activity
D.1.4 Have identified environmental impacts been addeesséhe  /1/ DR | Yes. OK
project design?
D.1.5 Has an analysis of the environmental impacts optigect 11/ DR  The project activity is a minor variation of the OK
activity been sufficiently described? business activity for which each company, SFK
and KERI, are already authorized to operate
within, and therefore it is covered by the same
permits already issued to each of the companies —
See D.1.1 above.
D.1.6 Are transboundary environmental impacts consideréle 11/ DR  There is none transboundary environmental OK
analysis? impacts created by the project activity.
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Checklist Question Assessment by DNV

E Stakeholder Comments (VVM para 128-130)
E.1.1 Have relevant stakeholders been consulted? 11/ Dres. The PP has held meetings with the DNA OK
from the host country and local stakeholders. The
project PDD was posted for global public
consultation on the UNFCCC website. Also the
DOE held interviews with some employees
during the site visit.

1%

E.1.2 Have appropriate media been used to invite comnisnts 11/ DR | Yes. The local meeting was announced via a local OK

local stakeholders? newspaper, an internet newspaper and in KERI's
website.

E.1.3 If a stakeholder consultation process is required b 11/ DR  The PP shall present the letter of approval form GAR1 OK
regulations/laws in the host country, has the $takker the Host country DNA sowing that it has
consultation process been carried out in accordaitbe compliance with regulations related to
such regulations/laws? consultation process.

E.1.4 Is a summary of the stakeholder comments received 11/ DR  Yes, in section E.2 of the PDD is the summary of OK
provided? the comments received. In the reference 3-1 of

annex 6 of PDD it is presented the complete
stakeholder consultation process followed by the
PP.

There was not comments received form the
global public consultation.

E.1.5 Has due account been taken of any stakeholder catame  /1/ DR  Yes, in sections E.2 and E.3 of the PDD it is OK
received? presented a summary of the comments received
and answers given during local consultation
meeting. However these were mainly of an
informative nature and did not have any direct
impact on the design of the project activity
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Table 3 Resolution of corrective action requests ahclarification requests

Corrective action and/ or clarification Reference Response by project participants Validation conclusion
requests to Table 2
CAR1 A.3.2 LOAs from both Korean DNA and The two LOAs have been provided by
The PP shall present the approval letters from the A.3.3 Annex 1 have been presented to DNV. | PP.
DNAs of both Parties involved B.4.6 CAR closed.

B.7.12

B.7.14

E.1.3

D.1.1
CAR 2 B.1.1 The PDD version 2 has been revised to | DNV can confirm that the project
The PDD version 01 deviates from the B.3.1 apply AM0079 version 2; the project participant has requested a revision of the
methodology in the calculation of the project B.4.4 emission calculation has been revised to| methodology AM0079 version 01.
emission reduction’s calculations. In this respect g g 17 | follow the applied methodology. The EB has replied to the request with a
the PP will re_qu'est a revision of the methodology B.6.20 The'methodology_requ.ires that “P_roject | new version of the methodology, namely
to address this issue. participants shall identify all plausible poinfAM0079 version 02. The project participant

<

in the production line of SfFafter the point| has revised the PDD according to the ne

of injection of used SF-where Skgasis | version 02 of the methodology AM0079.
emitted.” One purge gas outlet was

identified (see "8.15 SF6 process includin]

. i i NV has been able to verify that the
purge point with arrow”)

schematic diagram of the useds g&s
reclamation process shows that the purge
gas outlet is located at the injection point|of
the used Sfgas.

D

CAR closed
CAR 3 A.2.6 In document number: By removing the old label it will be
The labelling procedure for the bundle SFKSP61(Rev.00)_CDM_Project eliminated the risk of using the same
(cylinders) after reclamation completed and _Management on page 3 the 6th paragrapfype| for identifying 2 different shipments

named “6 Storage Containers” describes|the ;seq gas.

to be delivered to KERI empty for new .
new labelling procedure. In summary, after

recovery session shall be improved
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Corrective action and/ or clarification Reference Response by project participants Validation conclusion

requests to Table 2
reclamation, worker puts a new label CAR closed
having the information of end date of
reclamation on cylinder bundle and

removes old label which was placed at the

KERI site.
CAR 4 A.2.6 Baseline records and complete DNV has been able to verify that the
Test record (which is the baseline document) documentation are updated in database | summary of the baseline reconstruction in
should be updated. e.g. prepare a table linking ‘8 Baseline2007_AFTER Val Aug09’ was the revised PDD (Annex 3, Table 3.1)
receipt number with raw data sheet, tests database provided to the DOE. The documentation| isorresponds to the information in the
documentation, the summary datasheet of |the presented per test, so each test has its owdatabase provided by the Project proponent
reconstructed baseline. folder which contains the following 8 Baseline2007_AFTER Val Aug09.
documentation: However the amount of S§as indicated ir
1. Application for Test the table seems to include 3 kg of additiopal
(“Application”) of SK; gas for each test perform than the
2. Determination of number of phasegralue indicated in the database records. The
(“No-Load”) project proponent shall clarify how such

value is estimated and why it is added to the

3. Raw datasheet (“Raw data”) _ :
amount of gas used in the equipment.

4. Test report (certificate and / or
extended report) (“Report”,
“Report_Extended”) CAR 4 Continued

5. Nameplate (if applicable)
(“Nameplate”)

All file name structure is 'A-B' where 'A' ig
the 'test receipt number' and 'B' is 'test
number'. The first two characters in 'B' were
omitted, since they are common to all tests
('209.

Summary datasheet has been updated as per
‘SF6_CER Cal_Vv3.0_111109..

The baseline reconstruction has been
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Corrective action and/ or clarification Reference Response by project participants Validation conclusion

requests to Table 2

revised due to the application of AM0O079
version 2; namely, only two circumstances
are considered eligible for considering
historic venting in the baseline, following
the Default decision-making flowchart: (1
the last testing item of the test, and (2)
where the testing item was repeated and|the
equipment was dismantled. Whereas,
previously three circumstances were
considered to lead to eligible venting: the
two listed above, plus (3) where between
one testing item and the next, the
equipment was dismantled.

CAR 4 continued The Sk capacity of each equipment is The response given by the PP,
The amount of SfFgas indicated in the table calculated by taking into account the presents an explanation of the
seems to include 3 kg of additional ofs%fas equipment type (dead or live), relevant | 5 cyjation of the amount of $§as

oo equipment compartments (see AM0079 . . . .
for each test perform than the value indicated Table B.1), and configuration (number of |%qU|red for a given equipment as a

in the database records. The project proponent phases). function of:
shall clarify how such value is estimated and » the type of equipment (Live or Dead typ
why it is added to the amount of gas used in th (1) Live type equipment does not have equipment),

equipment. bushings. SEcapacity calculation for Live| * the quipment compartments, and,
type equipment only considers the;SF | * the number of phases.

capacity of the relevant compartment (e.g.See file “response to CAR4 CL5.pdf”
Circuit Breaker, “CB"). 146/,

Such explanation, in conjunction with

(2) Dead type equipment has bushings, | the response presented herein, suffices
therefore the SfFcapacity calculation for | he jssue raised by DNV.

Dead type equipment (where nameplateg
are used for SFamount of main
compartment(s)), considers both: the SF
capacity of the relevant compartment (CB

(1]

D

CAR closed.
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Reference Validation conclusion

to Table 2

Response by project participants

Corrective action and/ or clarification
requests

DS or ES) and the bushings.

(3) The Sk capacity is per phase therefor
shall multiplied by the number of phases
determine the total capacity of the
equipment.

D

fo

CARS A.2.6 1 — The full procedures including QA/QC| 1- The PP has presented copies of the
PP shall present the following operational and B.7.5 procedures are provided (see contents of QA/QC used at both of the facilities (KERI-
administrative documents for revision: B.7.10 “Monitoring & Procedures References” | recovery and SFK-reclamation). These are

1- QA / QC manuals
2- Training procedures — to be included
within current framework used at site (e.g.
ISO system)
3- Updated organizational structure with one
more level of detail than the one presented
during the site visit— including the roles and
functions of the people responsible.
4- Calibration procedures and scheduling
5- Maintenance procedures for the all the
equipment including the valves.
6- Procedures for injection of gas and record
keeping by non KERI staff
7- Procedures for purge gas emissions:

7.a Data storage procedures

7.b Management procedures
8- Procedures for dealing with contingencie
and erroneous measurements.

S

folder)
2 — The document:

SFKSP61(Rev.00) CDMProject_Manage

mentpage 3, 9th paragraph named “9
Education and Training”, describes the
training procedures.

3 - See document “1_01 SF6 project_ CD
Monitoring Guidance_ AM0079_v01-v07”
4 — Described in the SOPs. Summarized
in document “1_01 SF6 project_ CDM
Monitoring Guidance_ AM0079_vO01-
vOo7”

5 — Organization of maintenance
described in KERI's and SFK’s SOP
documents

6 — Included in KERI-SOP-CDM-
002_Rev.01

7 — Included in SFK-SOP-CDM-
002_Rev.01

8 — Included in SFK-SOP-CDM-
003_Rev.00

prepared according to current business
practice.

2- The reference document presented by,
PP describes the training procedures.

3- The organizational structure is properly
represented in the document provided.
4- The calibration procedures and
Mrequency are described in the reference
document (S&Project CDM monitoring
guidance).

5- The set of documents presented (re. p
1 above in this CAR) reflect the
maintenance procedure for the equipmen
involved including the valves.

6- The procedures for recovery of the; 8F
KERI's facilities are described in the
reference document.

7- The procedures for purge gas emissio
are presented in the reference document
8- The back up plan for dealing with

document.

contingencies is described in the referenc

the

oint

—*

e
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Corrective action and/ or clarification Reference Response by project participants Validation conclusion

requests to Table 2
CAR closed

CAR 6 A4l The common practice investigation was | Based on the evidence provided, DNV

Further investigation of the common practice B.4.4 revised to consider and justify the was able to confirm that the

in KERI shall be undertaken. B.4.7 geographical area, describe relevant geographical area of South Korea, Japan

- Thg geographical area shal_l be extendeo! B.5.1 common practice regarding S&nd and Taiwan, is suitable for the

outside Korea and the selection of the region . S o . . . .

assessed shall be justified. B.5.42 explain why KERI' |'s' identified dl.fferent cond|t|o.ns of the project, given th{?\t all

- Obtain evidence of the common practice B.5.45 then the other facilities. See revised the equipment tested at KERI during

regarding Sk B.5.46 PDD version 2 and also reference 8.17 | 2007 (relevant year for determining the

- Why is the PP identifying KERI different to B.5.48 LS Industrial Systems PTTI. baseline) came from these locations.

these plants? Within this area, testing facilities in
Japan are excluded since Japan is an
Annex 1 country with a different
regulatory framework (not a comparable
environment), and other existing testing
facilities within Taiwan
(www.tertec.org.tw/_english/index.hjm
and Korea
(http://feng.Isis.biz/rnd/rnd_02.asp) do
not provide high power testing services
where the contamination of §gases
are likely to occur. Therefore, from the
CDM perspective KERI has unique
conditions within the geographical area.
CAR closed

CAR 7 B.4.4 Letters from three of KERI's main During the site visit, KERI personnel

Please provide 3 letters from KERI's B.4.7 clients, who confirm that venting was confirmed that the equipment owner

customers confirming baseline practices B.5. 1 the common practice at KERI, are was the one in charge to vent (_release)

regarding venting of the used SBs a B.5.42 presented: ' ' the contaminated gas from their own

(additional) proof of common practice. s ‘8.10a_VentConfirm(HyundaiHeavyind | equipment after testing. Based on this
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Corrective action and/ or clarification

Reference

Response by project participants

Validation conclusion

requests

to Table 2

B.5.44 ustries)’ the PP gather the letters of 3 of
B.5.45 ‘8.10b_VentConfirm(Hyosung)’ customers from KERI confirming that
B.5.46 ‘8.10c_VentConfirm(LS Industrial this was the common practice until the
B 548 Systems)’ installation of the recovery system by
" the PP.
CAR closed.
CAR 8 B.7.9 Included in KERI-SOP-CDM-002_Rev.01 The reference document indicates the
The PP shall include a training section for procedures for recovery of the,used; SF
KERI's personnel on how to guide the gas. The participation of KERI's
; . . customers will be limited to connecting
customer’s personnel to ensure go_mpllance with the hose to their own equipment and
the requirements of the project activity. allowing the flow of the used $gas into
the hose upon the go ahead signal
of KERI's personnel.
CAR closed.
CAR9 A2.4 The PDD has been revised to apply The PDD has been corrected to properly
PDD version 01 - Page 14. Indication of project B.1.1 AMO0079 version 2; treatment of project | reflect the conditions required by the
emission shall be revised/updated. B.6.20 emissions has been revised to follow the| approved methodology AM0079 version
applied methodology. 02.
CAR closed
CAR 10 B.6.20 Any reference in maximum injection PDD has been amended as per the respq
PDD version 01 — Page 8. The average capacity of 23.8 tonnes or average of the PP. Furthermore, the reference
reclamation capacity is estimated as around reclamation capacity is taken out as it is | document shows (as stated in the respon
3kg/h of used S& depending on the misleading. of the PP) that the average reclamation r
contamination levels of the gas. On page 8, we have removed the between @ July, 2008 and 26February,
Present the reasoning and calculations of the phrase, ‘The average reclamation 2009, is 4.299 kg/h.

estimated “3kg/h”.

capacity is estimated as around 3 kg/h
of used SE; depending on the
contamination levels of the gas.

CAR closed

pnse

se
ate
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Corrective action and/ or clarification
requests

Reference Validation conclusion

to Table 2

Response by project participants

Assuming 7,920h/year of operation that
would be a reclamation potential of
around 23.8 tonnes of useds$fer

year,” and replaced it with the text, “It

is expected that the average amount of
Sk reclaimed will be around 9.7 tonnes
of used Skper year.”

Updated in PDD v2.

The reclamation rate of 3 kg/h was
expected based upon previous
experience at the German facility;
however, the observed rate at the
project facility has been about 4.3 kg/hr
(See: 8.16 07.08-02.09 UsedSF
Reclamation rate)

Updated in PDD v2.

Any reference in maximum injection
capacity of 23.8 tonnes is taken out as it
is misleading.

Page 8 has been rephrasedtis *
expected that the average amount of SF
reclaimed will be around 9.7 tonnes of
used Skper yeat.

CAR 11

Regarding annual recovery of SF

PDD version 01 - Page 20. “This is currently
estimated at 9.7 tonnes per year only based on the
recovery records for the period July 2008 to
March 2009”. Based on site visit information this
is what is realistically expected.

Page 8: “reclamation potential of around 23.8
tonnes of used Sper year”. This is the
maximum potential. The correct value is the
9.7, the phrase in page 8 shall be re-written.

B.6.20 The PDD version 3 reflects the changes
indicated by the PP.

CAR closed.

CAR 12
PDD version 01 - Page 37. Vehicle Fuel
consumption (weight) 0.24 ?? (0.5 L/Km X

B.6.23

Vehicle fuel consumption (weight)
corrected to 0.085 kg/km, by
multiplying vehicle fuel consumption in

The PDD version 3 reflects the changes
indicated by the PP, and the fuel
consumption is further justified by the
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Corrective action and/ or clarification Reference Response by project participants Validation conclusion
requests to Table 2
0.85 KG/L = 0.425 KG/Km. PDD shall be volume units by standard diesel fuel reference document.
corrected and updated accordingly density, giving 0.1 I/lkm * 0.85 kg/l =

0.085 kg/km (see CL 4 below for diesel | cAR closed.

density).

Vehicle fuel consumption (weight) is
10.1 km/l according to entry 22 in the
truck specification of the vehicles used
for transport of the cylinder bundles,
refer to “8.5 SFK Vehicle petrol
consumption”.

CAR 13 B.6.23 The PDD has been revised to follow the | The electricity consumption by the

The PP shall present evidence that the methodology, which requires the Tool project activity has been determined by
electricity consumption at each of the project to be applied, but allowsCrs,jy the capacity of the electrical equipment
sites (recovery and reclamation) is low [Quantity of electricity consumed by the | involved, resulting in a total of 0.0169
enough to be considered negligible or no material project electricity consumption source MW for the recovery site anck60®

to the project emissions. in yeary (MWh/yr)] to be approximated MW for the reclamation site.

The PP shall demonstrate that such electricity as the rated capacity of the operating

consumption is “small” by providing the nominal equipment multiplied by operating CAR closed.

power of each and all of the electrical equipment hours of the facility

within the project activity, as well as its
corresponding operating time (the later shall be
referred to the pre-project historical data to the
extent that is possible). Based on this informatipn
the DOE will ratify the PP’s chosen approach, or,
request for the application of the tool as
indicated in the methodology.

CAR 14 B.6.24 PDD revised to apply the “Tool to The PDD reflects the changes indicated
The PP shall produce and maintain records B.7.10 | calculate project or leakage €O by the PP.
specifying the type of vehicle used for emissions from fossil fuel combustion”.

CDM Validation Protocol — Report No. 2010-1108,.ré% A-79



DET NORSKE VERITAS

Reference Validation conclusion

to Table 2

Corrective action and/ or clarification
requests

Response by project participants

transportation of the cylinders. Such a
vehicles have to be of the type “lowgreenhouse
gas emitting vehicles” as required

by the “Emission reductions by lowgreenhouse
gas emitting vehicles” 111.C.

See PDD version 2.

CAR closed.

CAR 15 B.7.10 Included in KERI-SOP-CDM- The reference document presents the

Procedures at recovery site should include the 002_Rev.01 procedures and schematics for transferring

stage of filling of gas to the equipment the Sk used gas from the tested electrical
equipment to the project activity equipment
(filling of the project activity equipment).
The filling of the electrical equipment is
made by the owner/manufacturer of such
equipment and depend according to the
individual design and specifications of the
electrical equipment in question, which is
out of the scope of the project activity.
CAR closed.

CAR 16 B.7.3 See document “1_01 SF6 project CDM | The reference document presents the

PP shall present the equipment specification and Monitoring Guidance_AMO0079_vO01- equipment specifications, as well as their

calibration records of each and all the equipment vo7” calibration frequency and corresponding

related to the project. history.
CAR closed.

CAR 17 B.7.3 NTrakywill be determined as described in| | n the PDD version 3, section B.6.1, sub

PDD - Description of how/who/where the NT
number is calculated needs to be improved

he PDD version 2, section B.7.1, includin
who, where and how.

gstep 3(c) , it is presented thdlp,,.yis the

average number of total

testing items where recovery was done

per equipment in the project in category
k in the year y, derived from the testing

records from the corresponding year
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Corrective action and/ or clarification Reference Response by project participants Validation conclusion
requests to Table 2
CAR closed.

CAR 18 B.7.3 Description in PDD version 2 improved. | The revised PDD includes the changes
PDD version 01 - Description between The term ‘cylinder bundle’ is used in presented in the response from the PP.
cylinder and bundle needs to be improved the PDD to explain the pairing of two CAR closed.

cylinders in a bundle. Explanation in the

PDD states:

“The Project uses bundles of two

interconnected gas cylinders as its unit

of transport; therefore one cylinder i for

the purposes of the methodology refers

to a “bundle”, or two connected

physical cylinders, also referred to as

the “cylinder bundle”.
CAR 19 B.7.10 SFK is responsible for the collection The revised PDD includes the changes
Monitoring plan shall assign the responsibility of and archiving of information originated presented in the response from the PP.
collecting and archiving the information at KERI facilities. This is described in
originated at KERIs facilities to SFK. document “4 1_01 SF6 project_CDM CAR closed.

Monitoring Guidance_ AM0079_vO01-

vO7”

Section B.7.2 of the PDD was edited to

clarify this and now reads, “The overall

monitoring responsibility for both the

SFK and KERI sites will be with the

CDM coordinator of the SF

reclamation site (SFK).”
CAR 20 A.25 Modifications to the recovery site are The revised PDD includes the changes
The PP shall indicate clearly in the PDD the indicated on page 6 of the PDD version | presented in the response from the PP.
modifications made to the existing 2.
installations of both sites (recovery and CAR closed
reclamation) due to the implementation of the
project activity.
CAR 21 Al.1l. 1. Corrections Done. Second last | All 11 corrections have been implemente
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Validation conclusion

Corrective action and/ or clarification Reference Response by project participants

requests to Table 2
Various corrections to the PDD: Al.2 PDD refers to version 4 date of 3Qin the PDD as described by the PP.

1. Correct version number and date August 2010.Last PDD changed to
within the various PDD version version 5, dated of 1 September | CAR closed.

2. Correct all references made in PDD: 2010, both inside the document and
date of order for DILO compressor in the file name
(footnote related to text in section This was simply the name of file.
C.1.1. and reference 8.2 DILO Anyway, to avoid confusion we are
Compresor order confirmation date changing the name of it.
30.11.2007.pdf Changes done in the line 9

3. Correct/revise units in Financial (correcting the amount of
Analysis, in particular but not contaminatedF;) and in cell D16
exclusively the Sensitivity-I-Revenue in all the cashflows (added
(volume) tab of SFK financial refernece to the reference tab).
analysis. Some few other editorial changes.

4. Correct mistake in PDD Page 39 - Everything looks consistent and
Project emissiondRsre,y;> Rsreyy,j-- It correct now.
should readRsrs y,> Rsres hist , Correction done. It reads nd®¢rs

5. Missing specification of monitoring of hist,
GWP forSF; (in case there are Value added in both (not monitored
changes in the IPCC /21/). In should and monitored parameters),
be included in both ex-ante and ex- Parameter called Ml - PDD
post (ref to methodology). reviewed to be consistent with the

6. PDD page 46 within description of Methodology Migas,iy Of "Mlgas,'
Mlgas,iy(“from the cylinder bundle | Comment added
injected”) the indexi™ is written as Description added. In section B.6|2
capital "I", shall be smalli*. there is a detailed explanation of

7. PDD is missing explanation on sub index "|" (page 35). Changes
"Uncertainty" for using estimated were done in section B.6.3 also to
equipmensSk; capacities in the explicit to each process "j" the
determination of used gas vented calculations are referring to.
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Corrective action and/ or clarification
requests

10.

11.

during eligible testing item for the
historic baseline year (requirement
specified in the methodology, in the
comments box in the definition of
TISFs used See box "any comment”
for parameter ID number 03

"TISFs usedt, Under "Parameters
related to baseline emissions”, page
of the methodology.

Description of parameté&Feiecjy iN
section B.6.2 shall include explanati
of sub-indexesj" and 'y".

Inconsistency between CAR 10
response (and therefore the PDD)
addressing 9.2 tonnes/yr and 4.3 kg

and response to CL 47 addressing 8.

tonnes/yr and a procedure that requ

about 5 kg /hr. Clarify/align response

and substantiate with explanation an
present precise (references to page
paragraph number).

Include in the PDD all dates and
references regarding CDM
consideration prior to signing ERPA
with ESL.

Correct the value of annuak;
production from 9.2 to 9.7 tonnes pe
year

Reference
to Table 2

13

hr,
33
res
d
and

=

Response by project participants

9. There was a confusion between
expected values and real values.
Anyway, the answers were
changed to avoid any
misunderstanding. Changes are i
track changes.

10. Dates added to the PDD.

11. They are result of a calculation
based on the unitary cost of savin
(USD/kgSK) and the amount of
SF reclaimed. Please go to the
financial analysis spreadsheet. Y
will see there that the cell E18 of
"Input-Results" tab remains the
same (2.66) in all the version of
F.A. analysis. Given that there we

a confusion if the reclamation rate

would be 9.2 or 9.7, in the first
calculation it referred to 9.2 (if you
repeat the operation 2.66 *
9.2*1000 you will see that it's
equivalent to 24 387 - differences
are related to rounding). The
current value is simply the
multiplication of the amount &F;
reclaimed per saving (2.66 *
9.691). References to reclamatiq
rates of 9.2 tonnes per year were

Validation conclusion

=

gs

DU

1S

D

N

changed to 9.7 along the PDD to
have all the documents consisten

t.
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Corrective action and/ or clarification Reference Response by project participants Validation conclusion

requests to Table 2

The PDD changes are in Track
Changes. No changes were done to
the F.A. analysis. Here is an
explanation from another person
within the PP team, who
participated also on the Meth
Development of this project for th
values 9.2 and 9.7: In 05/2008
EcoSecurities assumed a us#dl
amount of 9,560 kg from an
estimate made by KERI based on
testing records for 05/01/2007 to
27/12/2007. This amount of gas
would fit into 15.9 cylinders of 600
kg capacity. This was translated
into the assumption that the proje
would fill 16 cylinders of 600 kg
per year. 16 cylinders X 600 kg X
0.96 kgSR/kgusedgas = 9,216 kg
SF; = 9.2 tSK. This assumption
was used wider in the financial
analysis. However it is incorrect
because fundamentally it relies of
an estimate made by KERI in
which KERI assigne&F;
capacities of its choosing to each
test record from the stated 2007
period. Value 9.7 t usesk;:
correct Since 06/2008 KERI
measures the amount of ussf

D

t

[@]

—
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Reference Validation conclusion

to Table 2

Corrective action and/ or clarification
requests

Response by project participants

gas recovered onsite and SFK
analyses th8F; content of the use
gas. The validation PDD was
developed based upon
measurements of used gas
recovered at KERI between
01/06/2008 and 20/01/2009 and t
amount ofSF; in that used gas. Th
amount for this approximately 8
month period (6,475.7 kg) was
projected to a 12 month period
(9,713.5). This information is
provided in tab “BE_1-BE
Calculation” of the CER
calculation workbook. This
assumption of 9.7 tonnes is corre
since it is based upon actual
measurements of amount of used
gas recovered at KERI.

CAR 22 All 1) Latest versions of PDD and financial DNV has reviewed the PDD and confirmed
The PP shall correct the following points Al1.2 revised, information shown is now | that the 5 corrections/changes are
within the PDD and project documentation: A2.4 consistent. _ implemented.
B.5.1 2) The references to the versions
1) Ensure there is consistency in the values e numbers have been removed along thear josed.
presented in both documents (PDD and FA), text, thus this inconsistency is no mare
in particular with the sensitivity table values applicable in the text. The tables B.5.3
(Page 20/21 in PDD and tab "Input-Results" and B.5.4 were updated and have the
in FA). Please revise also the other valueq to same values as in the FA.
double check. Input values (table B5.2) , FA 3) Values corrected in the text

result for incineration (table B.4.1) , FA

result for the project (B.5.3) and Sensitive

"investment cost section" and
"operation cost section” of the
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Corrective action and/ or clarification Reference Response by project participants Validation conclusion
requests to Table 2
analysis (B.5.4). sensitive analysis.
2) Ensure consistency in the version of the 4) Version corrected in section A.1 of
references to the FA declared in the PDD,|as PDD. PDD updated to version 5.1 in
for example on top of page 20 its refer to file name and inside the document
version 01.7, while the latest is v01.9. Revise 5) "L" deleted, correction done.
all this types of references throughout the
PDD to the latest version of CER and FA
files.
3) Ensure consistency among the values shgwn
whiten the discussions presented in the PDD
(e.g. tables vs. text), particularly in the
sensitivity analysis section that you are going
to correct now..
4) Again, in case you make any changes to dny
document, please assign a hew version and
write it in Section A.1 of the PDD
5) Correct typo mistake in PDD page 21,
first bullet point, last sentence: "beyond
the variation presented in the table abagve
lis unlikely.", remove "L" before "is
unlikely" "L" deleted, correction done.
CAR 23 B.7.3 The required information has been includeDNV has been able to verify the
With regards to the monitoring parameters, revise g 7.4 in the latest version of the PDD. information provided, and finds it sufficient
and complete as necessary: the description of aachB_7_5 Specific instrument information can be | to address the issue raised.
of the equipment used, its accuracy, its B.7.6 found in the following files:
maintenance and calibration requirements, and the ~_° * “Spec of instrument related CAR closed
frequency of the measurement and its adequagy B.7.7 CDM(analyzer).xIs” '
according to the parameter to be monitor under + “Magnetic float level gauge.pdf”
the project activity. » ‘“pressure gauge.pdf”
* “temperature gauge.pdf’
CL1 Al12 Refer to document ‘8.1 Onsan 2008 DNV has been able to verify the total
PDD version 01 - Page 12. Total capacity of B.2.7 Production summary- generated amount based on the document

CDM Validation Protocol — Report No. 2010-1108,.re¢

A-86



DET NORSKE VERITAS

Corrective action and/ or clarification

Reference

Response by project participants

Validation conclusion

requests

Sk production at the SKF facility is around
1,500 tonnes per year (Design Production
Capacity). In 2008 (a year with normal
operations) the total generated amount
was1,009.4 tonnes. Document to be provided.

to Table 2

CONFIDENTIAL'.

submitted.

CL closed.

CL2

PDD version 01 - Page 15. Preliminary tests
done by SFK demonstrate that gas used at
KERI shows low impurities. Preliminary tests to
be provided.

B.4.7
B.4.8

“Preliminary tests” referred to a test
performed in 2007 when the project
participants were examining the possibilit
of the project. The test performed at that
time showed that SF€ontent was around
83.3%. This number was used in the PDL
submitted with the new methodology in
Nov 2007.

Unfortunately, we are unable to find thes¢
documents. However, this is of minimal
importance: Current tests showg@Bntent
of 98-99%. The reference in page 15 of ti
PDD refers to the fact that based on the
contamination levels examined in 2007,
reclamation could still happen and that
incineration would not be a suitable choig
Incineration could only be a suitable choi
in cases that Sleontent was lower than
70%. Thus with 83.3% SFincineration

DNV agrees with the explanation
presented by the PP, and the revised

yPDD includes the changes presented in t
response given.

DCL closed

1%

ne

e.
Ce

would not be a realistic option. The fact that

the contamination is now shown to be ev
smaller, strengthens the point that
incineration is not a viable baseline optiot
The phrasing in PDD version 2

has been changed to reflect this as

eNn

below:

CDM Validation Protocol — Report No. 2010-1108,.re¢

A-87



DET NORSKE VERITAS

Corrective action and/ or clarification

Reference

Response by project participants

Validation conclusion

requests

to Table 2

‘Furthermore, incineration has been
demonstrated to be unnecessary
because tests done by SFK demonstrate
gas used at KERI shows low impurities (4
99%) and will always be suitable for
reclamation under foreseeable
circumstances$

that
)8-

CL3 B.6.23 PDD updated; Refer to document ‘8.5 DNV confirms that the fuel
PDD version 01 - Page 37. Vehicle Fuel SFK Vehicle petrol consumption’. consumption as indicated in the
Consumption (volume) (from Truck evidence provided is 10.1 km/l,
specification) 0.285 I/km, change to 0.1 1/ km equivalent to 0.1 I/km.
based on new document. Document to be CL closed.
provided
CL4 B.6.23 Reference improved in PDD, see B.6.3, | DNV has verified that the information
PDD version 01 - Page 37. Fuel Density 0.85. Leakage section where: ‘Fuel Density: presented in the response of the PP
Improve reference 0.85 kg/liter. Source: conforms to the one presented in the
http://en.wikipedia.org/wiki/Diesel_Fuel’ | reference given.

CL closed.

CL5 B.4.7 Estimated historical annual S¥enting for | See also CAR 4 above.

PDD version 01 - Page 22. Estimated
historical annual SFventing of the Sgrecovery
site, the most recent one year historical data
calendar year being 2007.

Updated baseline database to be provided

2007 is 6. 929 t used gas. Updated
baseline provided in SF6_CER
Cal_Vv3.0_111109

The PP, has provided DNV with an updat
database and calculation of the historical
venting of Skfor 2007.

Furthermore, the PP has also presented
explanation for the calculation of the
amount of SEgas required for a given
equipment as a function of:

» the type of equipment (Live or Dead typ
equipment),

* the equipment compartments,

and,

« the number of phases.
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Validation conclusion

requests

to Table 2

See file “response to CAR4 CL5.pdf”
146/.

Such explanation, in conjunction with the
response presented herein, suffices the i
raised by DNV.

ssue

CL closed

CL®6 B.5.5 Refer to documen.1 SFK-CDM It is clear from the evidence provided
Regarding the history of the project, provide a timeline vO1’ provides a detailed that the project developer (SFK) has
more detailed description, specifically regarding timeline of CDM consideration. The intended to develop the project activity
the CDM consideration for this project (before document refers to the following as a CDM project and considered the
ESL involvement) documents, which are in addition to the | CDM benefits from the early stages of

ones already provided: the project prior to start date.

9.2a CDM SF6 Recycling Gesprach 07 | CL closed.

Oct 2004

9.2b CDM SF6 Recycling Gespréach 07

Oct 2004-Translation

9.3 Presentation by Consultancy RCC

9.4 Copy of documents preceding RCC

9.5 Meeting with KERI

9.6 Quote requested for Compressor

9.7 Email-Blue Ocean Project CDM

9.8 CDM budget approval for 2008
CL7 B.5.5 Refer to document ‘8.2 DILO Compressor The starting date of the project activity

A budget allocation is not considered a “real
commitment” and therefore can’t be used as a
start date for the project activity. Update the
starting date of the project as the date when
the accumulated committed costs were
substantial with respect to the total project cost
Also provide evidence documenting such
information (e.g. orders) showing date, amount

72}

order confirmation date 30.11.2007’ wher
the date of order confirmation is the
30.11.2007. The date of payment is
09.04.2008. The order confirmation is
related to a quotation dated of 19.11.200
and approved on 23.11.2007. Therefore,
23.11.2007 is considered to be the start ¢

of the CDM project as the purchase order

als then 23 November 2007, when the
DILO compressor purchase order was
issued by SFK.
See also CL 34

Vv,

CL closed
late

signifies a commitment from the project
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to Table 2

Response by project participants

Corrective action and/ or clarification
requests

and currency.

participant side to move ahead with the
project. Table B.5.1 and C.1.1. in PDD ha3
been updated to reflect this.

\S

CLS8 B.6.20 This text was misleading. It has been The revised PDD version 3 includes the
PDD version 01 — Page8. Assuming 7,920h/year deleted and replaced, now reading, “It is | changes presented in the response from the
of operation that would be a reclamation potential expected that the average amount of SF | PP.

of around 23.8 tonnes of used;per year. reclaimed will be around 9.7 tonnes of used

Submit the calculations and evidence for Sksper year.” CL closed

estimating “7,920h/year”. Updated in PDD version 2

Also considering rephrasing the sentence.

CL9 B.5.23 It is not possible to provide to the DOE | DNV has reviewed the explanation
Investment Analysis — provide evidence B.5.26 a document like an internal HR guidance|gbresented by the PP and the references

showing salary band of those who carry out
the injection work (labour costs)

SFK regarding salary ranges. Therefore,
indirect way to calculate an overall avera
salary of a worker in SFK is provided.
Document ‘8.6_1_SFK Salary ranges’
shows the total amount of funds spent by
SFK on salaries, insurance and pension
funds for its employees. Document
‘8.6_2_SFK Salary calculation’ provides &
calculation which results to an average
salary of 23,366 KRW/hour.

In the document ‘7-1-CDM Labour
cost’ is (currency in units KRW):

Cell Crew
Man QcC Biz
Cost | 20,725,706 1,087,714 310,228
Hours 960 80 20
Cost/
hour 21,589 13,596 15,511

agiven and find them sufficiently as for
ggustifying the salary level of the

CL closed.

personnel involved at the reclamation site.

D

This shows the estimation of labour costg
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to Table 2

Response by project participants

Validation conclusion

requests

back in 2007 and applied in the financial
analysis was a bit low.

Considering that the sensitivity analysis
based on ‘cashflow 3’ demonstrates a
need of reduction of operational
expenses by 110% to reach the 9.26%
benchmark, the impact of the labour cost
to the attractiveness of the project is
marginal.

CL 10 B.5.23 The main chemicals used are Z3 and| DNV finds the explanation and
Investment Analysis — Provide clear evidence of B.5.26 Z5. It was not possible to find a third- | justification (reference documents)
material cost for purification dFs. party document to demonstrate the | given by the PP sufficient to justify the
prices of these chemicals in 2007. values used in the investment analysi
However, the prices in 2008, as in for the cost of the materials used in th
document ‘8.9 Z5_Z3 Price’ were: purification process.
Z5: 6,050 KRW/Kg (3,980 in 2007)
Z3: 5,400 KRW/Kg (4,915 in 2007) | CL closed
In both cases the current prices are
higher than the ones estimated in the
2007 assessment, which is conservatjve
for this project-related cost.
CL 11 B.5.5 Refer to document ‘8.2 DILO DNV has verified that the reference

Investment Analysis — Provide evidence of
purchase of equipment (Receipt to demonstratg
actual purchase)

D

Compresor order confirmation date
30.11.2007’ for a proof of the actual
purchase of the main equipment (DIL(
compressor).

provided relates to the equipment in
guestion. Furthermore, DNV has also
Dverified the cost Spectrum Analyser
(reference “7-7-Cost of SF6
analyser.pdf”) which is of a similar
order of magnitude as the DILO
compressor (see CL 34)

14
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CL closed

CL 12 B.5.16 Note added in document DNV has verified that the financial
Investment Analysis — Make note in the FA B.5.25 ‘SFK_FinancialAnalysis_(NS analysis includes the specification as
spreadsheet that labour cost is included in tra {ot KL) v01.5 061109, see cells per the response of the PP.
piping cost . H25/H28/H31 in worksheet ‘Inputs-

Reference checklist’. CL closed.
CL 13 B.5.25 The investment analysis is for Q3 200The date when the investment analys|s
Investment Analysis — Date of the document and therefore represents the economicwas clarified, and it was demonstrated
should be indicated decision making context at point of the that the investment analysis represents

decision to implement the project. Its | the information that was valid at the

input information dates from prior to the¢ime of decision making.

starting date of the project activity.

CL closed

CL 14 B.5.25 Clarified during validation site visit. | The PDD has been modified and the
Investment Analysis — Improve explanation currency units are easier to identify.
how the cost is calculated in USD/kW The exchange rate has been added i

‘Table B.5.2. Main parameters used in CL closed

the investment analysis of the PDD v2.
CL 15 B.5.25 The provided document ‘7-18-Steam| The PP has submitted historic data in
Investment Analysis — Clear description on tariff’ shows a tariff of 35,575 KRW/ | the references provided where DNV has
how steam tariff was calculated tonne of steam. A supporting documenbeen able to verify the steam tariff.

is provided, ‘8.7 SFK Steam tariff’

which documents the tariff for the 2007 ¢losed.

and 2008 years. In 2007.09 the steam

tariff was 35,575 KRW/MT.
CL 16 B.5.13 The value is taken from an independefithe PP shall demonstrate that the basis
Investment Analysis —Provide explanation financial markets specialist (Bloombergand assumptions of the model/tool
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to Table 2

Response by project participants

Validation conclusion

requests
why the Bloomberg value would be

acceptable, and present further evidence o
how the 9.26% was obtained including the

background information considered.

f

L.P.) who provides market informatior
to the investor community. Data from
such services are widely used in the
financial world and can be accepted a
relevant and credible market
information to estimate financial
indicators.

The value is shown in a screenshot

copied from EcoSecurities’ Bloomberg

terminal (already provided as “7-25-
Solvay SA WACC Bloomber Q3
2007’), which is a service that provide
real-time financial market information.
This service is called Bloomberg
professional service, provided by
Bloomberg Finance L.P.

The WACC of Solvay is calculated by
Bloomberg based on publicly availabl
financial data, as Solvay is a publicall
listed company. The WACC is the
minimum return that Solvay would neg¢
for any of its investments at a particul
period. In reality, any company would
require an investment return higher th
the WACC. By using the WACC of
Solvay SA in our financial analysis, wé
are presenting a very conservative
scenario.

for determining the benchmark of the

project is applicable to the specific
sconditions of the project and not only

generalization of market trends.

information from SFK, if available.

[72)

D

‘Q

ad

at

D

CL 16 (continued)

The PP shall demonstrate that the basis and

Solvay Fluor Korea Co. Ltd. (SFK) is ¢
wholly owned subsidiary of Solvay

Assessment of Investment Analysis /5

(Bloomberg) and the model itself used

D

It is recommended the PP use historic

a According to the EB Guidelines on the

al

y1/
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to Table 2

Response by project participants

Corrective action and/ or clarification
requests

assumptions of the model/tool (Bloomberg)
and the model itself used for determining the
discount rate of the project is applicable to the
specific conditions of the project and not orly

Fluor GmbH (/43/), which is a wholly | Guidance 14 states: “Internal company
owned subsidiary of Solvay S.A. (/47/).benchmarks/expected returns (including
Investments at SFK must be approved those used as the expected return on
by the parent company, which was the equity in the calculation of a weighted

a generalization of market trends.

It is recommended the PP use historical

information from SFK, if available.

case for the CDM project (/48/
149/).Therefore, it is conservative to
apply the WACC of the parent compa

average cost of capital - WACC),

nthere is only one possible project

should only be applied in cases where

D

Solvay S.A. for investment decisions | developer and should be demonstrated
made at SFK, because it can be assuptedhave been used for similar projects
that the WACC for Belgian Solvay S.A.with similar risks, developed by the
would be lower or equal to that of its | same company or, if the company is
Korean subsidiary SFK. brand new, would have been used for
The WACC of Solvay S.A. applied herésimilar projects in the same sector in the
was calculated by an external expert, | country/region. This shall require as a
Bloomberg Professional Service minimum clear evidence of the
(http://about.bloomberg.com/product.htresolution by the company’s Board

ml), of Bloomberg L.P. “The New and/or shareholders and will require the
York-based company employs more validating DOE to undertake a thorough
than 10,000 people in over 135 offices assessment of the financial statements

around the world. The BLOOMBERG
PROFESSIONAL® service, the core
product of Bloomberg, is the fastest-
growing real-time financial information
network in the world”
(http://about.bloomberg.com/company
tml). Thus, although the methodology
of the Solvay S.A. WACC calculation
not available as this is Bloomberg

proprietary information, the Solvay S.Ainclude the subjective profitability

proposed WACC - to assess the past
financial behaviour of the entity during
at least the last 3 years in relation to
similar projects.”.

.ihe Rationale is: “Paragraph 4 of the
Tool for the demonstration and
sassessment of additionality (version 3
requires that benchmarks should not

of the project developer - including the

D

WACC can be considered reliable, to

expectations or risk profile of a
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Validation conclusion

requests

to Table 2

have been calculated using standard
procedures, and to not be influenced
the project participants.

In general, the WACC may be
calculated from government bond rate
which are increased by an appropriate
risk premium that expresses the
additional risk of equity investments
over returns on riskless assets. In the
case of SFK, the government bond ra|
would be those of the Republic of
Korea. The relevant bond rate, at the
time of the investment decision at the
end of 2007, is 5.5% (Yields on 3-yea
Treasury bonds (LHS), “7-30 BoK
Financial Stability Report Oct-
2007.pdf” /50/, p p 12). This could be
applied directly as a very conservative
benchmark for the case of the project
activity, and would be far more
conservative than the actual benchmg
of SFK. If 5.5% is applied as a
benchmark, the results of the financia
analysis are as follows:

NPV (USD)
» Alternative 1 (continued
venting); 0

» Alternative 3 (project activity)
With CDM: 11,778,066

particular project developer.”
Py
In the case of the proposed project
activity, since all the investments of
SSFK are subject to the approval by th¢
? parent company, Solvay S.A., DNV
finds it relevant and appropriate to

parent company (Solvay S.A.).
[9$owever, in accordance to the
Guidance above, it would have been
more appropriate to present the disco
rate for other similar projects for whick
I' Solvay S.A. has approved the
corresponding investments in the rece
years, as for example, the 59 946 979
000 KRW investment referred to as
* “OSF-S05001, Erection of a Fluor
Site”, or, the 250 000 000 KRW
investment referred to as “OSF-
Irki08003, Plant improvements”
mentioned both in the budget approve
sheet /49/. Although these may not be
an exact comparison to the nature of {
proposed project activity, there are ot
factors that are in common such as,
investments done by the same parent
daughter companies, within the same
country (South Korea is a fairly
homogenous country for this purpose

D

present a discount rate relative the same

unt

Nt

1

he
ner

all
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requests

» Alternative 3 (project activity)
Without CDM: (521,390)

Using this hypothetical discount rate,
the conclusion of the additionality
analysis could be stated identically as
is in the PDD, “The analysis presente
above shows that the proposed Proje
is additional due to its negative NPV
(without considering CDM revenue),
the absence of similar activities and th
robust evidence of prior consideration
of the CDM.”

throughout their territory), and within &
relatively similar industry (plant
improvements and erection of a fluor
site, seem very similar investment
ictivities compared to the investment
ja reclamation of usesi; gas site).

Ct
However, it can be seen from the
financial analysis /39/ that the estimat
i@¢evenues based on the savings for thg
reclamation of the use®k; gas for the
proposed project activity (USD 25 754
USD/yr) are approximate 50% lower
compared with the annual costs of the
same (50 876 USD/yr). Thus, without
the potential CDM revenues that the
project could also derive, there are no
other revenues linked to the project
activity that could help to fully
compensate/offset the project’s costs
make it financially attractive. Upon thi
situation, even if a very conservative
discount rate is used, such as the 5.5
rate for government bonds (Yields on
year Treasury bonds (LHS), “7-30 Bol
Financial Stability Report Oct-
2007.pdf” /50/ pp 12), the project
activity will not be commercially
attractive without the CDM revenues.

of

\1”4

19

"2

)

3-

AN
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requests

Nonetheless, as the discount rate
selected is an internal rate, it remains
be demonstrated that this discount rat

similar risk

CL 16 (continued)
As the discount rate selected is an internal

rate, it remains to be demonstrated that this

discount rate has been used for similar
projects with similar risk.

Attached is the financial analysis of
Solvay’s F1EC project (“8.33
SFK_F1EC financial analysis.pdf”).
This is the financial analysis for an
internal investment project developed
2008/09, in a similar timeframe as the
CDM project. . This document is
enough as cross check document ang
a reference that the company has use
values similar to the WACC for the
investment decision making process.

has been able to confirm that the
discount rate used for the project nam
“F1EC” also developed by the project
ideveloper is 9%, which is close to the
9.26% used as benchmark for the
proposed CDM peorject activity.

as

O|Therefore DNV finds the benchmark

of the proposed project activity
reasonable and justifiable.

has been used for similar projects with

Based on the evidence presented DNV

ed

used by the PP in the finanacial analisys

CL closed.

CL 17 B.5.23 The ‘7-3-Transport costs’ is a third The evidence and reasoning presented
Investment Analysis — Explain how the party quote for the cost of one way trip by the PP is sufficient and consistent
transport costs from reference 7-3 in Annex 6 for a load of one tonne at 400,000KRWwith the rest of the project’s
were estimated or 400 USD which is a reasonable documentation/ information provided to

number considering the material and tHeNV.

distance. Considering that: 400,000

KRW/trip, 2 trips/cylinder bundle, 10 | | closed.

cylinder bundles/yr, the total estimated

cost is 8,000,000 KRW.
CL 18 B.5.22 ‘7-1-CDM Labour Cost’ /38/ Labour Cost: The docurtaion
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Investment Analysis —Provide evidence for
the following references from Annex 6:

- Reference 7-1, CDM Labour Cost

- Reference 7-4, Material consumption for
purification of Sk

- Reference 7-5, Costs of additional tools a
devices

B.5.23

nd

It is not possible to provide to the DO
a document like an internal HR
guidance of SFK regarding salary
ranges. Therefore, an indirect way to
calculate an overall average salary of
worker in SFK is provided. Document
‘8.6_1 SFK Salary ranges’ shows the
total amount of funds spent by SFK of
salaries, insurance and pension funds
for its employees. Document
‘8.6_2 SFK Salary calculation’
provides a calculation which results ta
an average salary of 23,366 KRW/hot

In the document ‘7-1-CDM Labour
cost’ is (currency in units KRW):

Cell Crew
Man QC Biz
20,725,70
Cost 6 1,087,714, 310,228
Hours 960 80 20
Cost/
hour 21,589 13,596 15,511

This shows the estimation of labour
costs back in 2007 and applied in the
financial analysis was a bit low.

Considering that the sensitivity analys
based on ‘cashflow 3’ demonstrates a

Fpresented by the PP comes from an
external sources (Deloitte consulting
company regarding the funds
expenditures by SFK on salary,

ansurances and pension funds), and
internal report (average salary
calculation). To DNV’s opinion these

nare authentic and the calculations
presented seemed reasonable.

Furthermore, DNV agrees that from th

sensitivity analysis it can be seen that

required change (reduction) of 110% f{
reach the benchmark, a change of su
magnitude can’t be reached by labour
Ccosts.

SF:: The PP has presented an invoice
the purchase of these materials, (Z5
Al203, and Z3 — molecular sieve) in
June 2008, which justifies that the
values used in the financial analysis

Z5 and 9% lower for the Z3).
Csts of additional tools and devices:

idirect evidence for cost of these mino
components of the project activity, the

the labour costs have a minimal impact
ion the project IRR, and considered the

Material consumption for purification of

(May — August /2007) are conservative,
respect to those in 2008 (36% lower for

e

(0]
ch

for

Although the PP was not able to present
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Validation conclusion
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to Table 2

need of reduction of operational
expenses by 110% to reach the 9.269
benchmark, the impact of the labour
costs to the attractiveness of the proje
Is marginal.

‘7-4-Material consumption for
purification of SR’ — (See /38/)

The main chemicals used are Z3 and
Z5. It was not possible to find a third-
party document to demonstrate the
prices of these chemicals in 2007.
However, the prices in 2008, as in
document ‘8.9 Z5 Z3 Pritavere:

Z5: 6,050 KRW/Kg (3,980 in 2007)
Z3: 5,400 KRW/Kg (4,915 in 2007)

In both cases the current prices are
higher than the ones estimated in the
2007 assessment, which is conservat
for this project-related cost.

*7-5-Costs of additional tools and
devices’ — This was an estimation by
the project developer for some low
value ordinary equipment like samplin
cylinder, gasket, steel hose etc. Third
party evidence cannot be provided to
demonstrate what the value of such

equipment was in 2007. The cost for

costs assumed are in DNV’s opinion
oreasonable. DNV also confirmed that
even in the most conservative case of
atonsidering these cost as zero, the eff
in the IRR will not be significant
enough for bringing it up to the
benchmark level.

CL closed for all 3 points.

ve

rect
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to Table 2

Corrective action and/ or clarification
requests

Response by project participants

year 01 is USD 6,056 over total capita
cost of 233,022 or 2.6%. Considering
that the sensitivity analysis requires a
reduction in investment costs of
195.65%, the estimated cost of this
equipment is very small to be of any
significance in the financial analysis,
and could be set to zero with no impagt
on the conclusions of the additionality
demonstration.

EcoSecurities pointed out that the
investment analysis already shows
results for assumptions of 5 year
equipment lifetime and 20 year

C1.z2
C.13

CL 19
Investment analysis — Revise and document
the estimated lifetime for each of the
components. Not all equipment listed has 3

Given that the compressor (DILO
compressor) is at the core of the project
activity (to compress thgr; gas into

the cylinders for transportation from

lifetime of 5 years, for most of them it is

reasonable to be longer.

equipment lifetime. The PDD shows tf
results of assuming a 20 year equipm
lifetime, and is therefore conservative
DNV agreed to recheck the analysis.

DNV pointed out that there needs to b
an evidence to demonstrate how the
project lifetime is determined

The project lifetime is determined as t
potential lifetime of the DILO
compressor, which is the main
equipment required for the project
activity. The lifetime is 20 years,

n&ERI to SFK facilities), and an
eimportant component of the approved
methodology (AM0079 version 02), th
lifetime of this equipment is the key fo
the operation & maintenance costs of
dhe project (the DILO compressor is tf
most expensive equipment in the proj
activity — see also CL 34). Therefore i
is a conservative approach to conside
as the one determining this aspect
FEquipment lifetime) of the financial
analysis.

h

CL closed.

= @D

e
ect
[

according to the manufacturer DILO
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Response by project participants

requests

Armaturen und Anlagen GmbH (See
“8.13 dilo compressor lifetime”).

CL 20
Investment Analysis — Depreciation shall be

\L*4

considered for tax purposes only (calculations

in reference 7-27 annex 6).

B.5.17

Since tax is calculated on the basis of
the Profit minus Depreciation, it has tq
be included in the cash flow. The EB
guidelines permit to take the non-casl
items like depreciation into account bt
it should be added back. In order to
make the FA transparent each step of
calculation should be in the cash flow
and hence Depreciation should also b
in the cash flow.

No change made to project
documentation.

Based on the further clarifications

) provided by the PP, DNV was able to

confirm that the investment analysis
considers depreciation as requires by

Ithe Guidelines on the assessment of

investment analysis.

CL closed.

e

CL 21 A.2.4 A unitscolumn was added to table The revised PDD has been verified to
Investment Analysis — Include units in table B.5.2 in the PDD. include the changes presented in the
B.5.2 of the PDD response of the PP.

CL closed
CL 22 B.6.17 Corrected The revised PDD has been verified to

PDD version 01 page 25, Step 4 “Calculate
the baseline emissions”, variable name for
“Historical annual baseline venting 8F;,

tonnesSK” in formula does not correspond to

name in description. Revise and correct
accordingly.

include the changes presented in the
response of the PP.

CL closed
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requests to Table 2
CL 23 B.6.17 Corrected in PDD v 2. The revised PDD has been verified to
PDD version 01 page 61, Annex 6 “list of include the changes presented in the
References”, reference “1-2 SF6 Quality response of the PP.
standard IEC 60376”, the document is NOT
attached to the PDD. Correct information in CL closed
column “Attached to the PDD” accordingly.
CL 24 B.6.17 International Electrotechnical The revised PDD has been verified to
PDD version 01 page 3, provide explanation Commission; website www.iec.ch include the changes presented in the
for “IEC” abbreviation. Explanation added in PDD version 2. | response of the PP.
CL closed
CL 25 B.6.17 In the figure, the purge was added The revised PDD has been verified to
PDD version 01 page 14, figure 3.1. “Flow inside the project boundary and include the changes presented in the
chart of project boundaries”, the schematics incineration was added outside the response of the PP.
does include the purge and the incineration at project boundary.
the reclamation sites. Correct figure CL closed
accordingly. We emphasize that incineration is not
planned under the project activity and
would only be utilized in cases of
exceptional contamination of usedsSF
at levels unforeseen based on
experience up to now.
CL 26 B.4.7 Please see internal communication fro@VR — project revenue
The PP shall present to DNV evidence B.5.11 | SFK, document ‘7.28 SF6_Korean | The PP shall provide further
showing that the average prices of fig market price Trend_05-09". reference/evidence to support the
have remained within the same range from market prices o$F; as indicated in the
2007 to 2009 (9.5-10.5 USD). email from SFK (“7-28 Korean market
price trend”/45/), given that the
reference in the response provided is
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internal) a communication from within
SFK.

CL 26 (continued)

DVR - project revenue

The PP shall provide further
reference/evidence to support the market
prices ofSF; as indicated in the email from
SFK (*7-28 Korean market price trend /45/)
given that the reference in the response
provided is (an internal) a communication
from within SFK.

A series of invoices from 2007 and
2008 have been shared with DNV (SH
Invoices_2007_2008.pdf). Additionally
a sample of asF; sales invoice (“8.23
SFK_ SF6 sales invoice_19 May
10.pdf”) from 2010 were also shared
with DOE. According to the invoice,
SF; sales price is between USD9 and
10.5/kg, which is in line with the email
from SFK, “7-28 and the values applig
on the financial analysis

DNV has been able to verify through
t@he evidence presented /59/ a sample
invoices from the sale &F, from 2007,
2008, and 2010 that the price per kg ¢
SF; is between the range of $ 9.50 ang
$10.5 USD.

CL closed.
d

CL 27

The PP is requested to present evidence ta
substantiate that “There is only one facility
Korea that manufactured= gases and only
one facility that is planning to introduce a
reclamation process”

B.5.1
B.5.42
n B.5.43

Discussed during the validation visit.
DNV expressed concerns that ‘Linde
Korea’ is another SFmanufacturing
facility in Korea. Mr Dae-jun Han
(SFK) explained that Linde Korea is n
a Sk producer in Korea. He mentione(
that although some companies look li
SKs producers, in reality they only hav
purification facilities for “e” grade S

This means that they firstly have to buy

technical SEfrom the Sk producers
like from Solvay, Honeywell, AGC, or
some Chinese and Russian companig
who are the re&F; producers in the
world. For example, the brochure fron
the Dilo/Solvay/Linde Sgreclamation
program in the USA shows that Linde

DVR - Additionality from CL 54
Based on the explanation provided, th
evidences presented and DNV'Y gite
visit performed on 9 June 2010, DNV
Ofinds sufficient evidence to verify that
i SFK is the only facility of its kind in

(Korea.
e

CL closed

N

S

e
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Corrective action and/ or clarification

requests

anSFk; distributor, not a producer (“8.14
Solvay, DILO, Linde - SF6 reuse
brochure.pdf”).

List of Sk production facilities can be
found in the link

http://www.korchambiz.net/ENG/sear¢

/se archTotal.jsp?cgiid=0&qry=SF®6, tt
website of the Korea Chamber of
Commerce & Industry (KCCI) which
shows that SFK is the only §broducer

company. Since reclamation of used $

to technical grade SFan only take
place at an SFmanufacturing facility,
SFK is the only location where this
could be introduced in Korea.

=

h
ne

CL 28 B.5.5 The documents “9.7 Email-Blue OceanThe evidences and explanation
provide evidence of the CDM considerations Project CDM” and “9.8 CDM budget | presented by the PP are in DNV'’s
made before decision to proceed with the approval for 2008” are appropriate opinion sufficient response to justify the
project by the project owners (SFK) that are evidence, since 9.7 shows that the CDM consideration made by the PP
in accordance with the “Guidance on the benefits of the CDM were considered| prior the development of the project
Demonstration and Assessment of Prior explicitly and are the decisive factor in activity.
consideration of the CDM /8. the proposal to proceed with the project,

while 9.8 shows that the management | ¢|osed

decision to allocate a budget for the

CDM project come after assessing the

CDM benefits presented in 9.7.
CL 29 B.5.5 The baseline could not be established The explanation and corresponding

PP to present an explanation why the project

was implemented before CDM registration,

(@]

based on historical records of Sise at
the KERI testing site. Therefore initial

evidence presented by the PP in the
yresponse is genuine and sufficiently

an entirely ex-post baseline was

reasonable in DNV’s opinion to suffice
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to Table 2
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Corrective action and/ or clarification
requests

given that the “Guidance on the
Demonstration and Assessment of Prior
consideration of the CDM” /8/ states that “the
benefits of the CDM were a decisive factor in
the decision to proceed with the project”.

proposed. In response to the preliminatiie question raised.
recommendations on NM0251, the PR
proposed instead for the baseline to bec| ¢losed
established based on one year of
historical records of the amount of SF
gas vented or filled before the venting
instance (see
http://cdm.unfccc.int/methodologies/PA
methodologies/publicview.html?meth |
ef=NMO0257). The PP intended to use
measurements from 2008 to fulfill this
requirement. Therefore, the project
developer was asked to start collecting
gas to establish the extent of the
baseline over a period of one year of
testing at KERI and recovering at SFK.
That is why project implementation
started prior to project registration. As
demonstrated in response to CL 6, there
Is strong substantiated evidence for
CDM consideration before project
implementation and methodology
submission.

=

CL 30

Provide evidence of SFK’s design total
production capacity (1 500 tonnes/yr).
Verify also consistency with values in
Investment Analysis - Input Reference
Checklist tab (cell E8).

B.6.20

The provided file (“8.18 SFK_plant
capacity”), is an excerpt from the SF
production facility’s project definition
stating that the maximum $F
theoretical capacity of the plant is 150
tonnes/year for 330 productive daysl/y

Please take note that this document i$ not been fully corrected though. In rov

DNV has been able to verify that the
documentation provided describes
among other the design capacity of th
SFK plant to be 1 500 tonnes/year of
Sk
r'With regards to the spreadsheet, it ha

)
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confidential and for internal use only.
A 3rd party document cannot be
provided since the SFacility was
designed internally for confidentiality
reasons.

8 “production of Raw S§from used
SF6” of the referenced spreadsheet th
values/information in cells E8, G8 &
H8 needs to be revised and the
reference to plant capacity of 1 260 to
in cell 18, needs also top be revised fo
consistency with the response providg
The PP shall revise all the project
documentation to ensure that it is
consistent all throughout.

CL 30 (continued)

With regards to the spreadsheet, it has not
been fully corrected though. In row 8
“production of Raw SF6 from used SF6” of
the referenced spreadsheet the
values/information in cells E8, G8 & H8

needs to be revised and the reference to plant

The project definition documentation

signed by the plant manager S.B. Choidocumentation submitted and the

(“8.24 SFK_Project
definition_15Jun10”) has been provid¢
to DNV, explaining the rationale of
calculation to reach the value of 1,50(
ton/yr as reference for all the

DNV has been able to review the

explanation presented and find both

cdeasonable and sufficient to verify tha
the tocal capacity of the SFK plant, pe
design, is 1 500 Sfon/year.

e

=

2d.

=

capacity of 1 260 ton in cell I8, needs also top explanation provided during the seconds| closed

be revised for consistency with the response site visit. Input values in the investment

provided. analysis have been corrected.

The PP shall revise all the project

documentation to ensure that it is consistent

all throughout.

CL 31 B.6.20 The PDD was changed accordingly ta The PP has corrected the PDD
Correct PDD - reclamation value from 3.0 to the latest version of 3Reclamation applicability table (section B.2)
4.299 kg/hr based on “8.16 07.08-02.09 Used process operational procedure. regarding the reclamation rate.

SF6 Reclamation rate.xIsx” /20/, as well as
the percentage of reclamation to the total

production (from 2% to 3%).

According to this document it is define
that the reclamation process shall targ

d
j&tL Closed

a reclamation rate of 5kg/hr. This valu

e
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is more representative of the practices in

place. Monitored data as presented

before is similar to the value presented

above and corroborate the Project

Developer intention to operate close tp

this pattern. PDD has been changed

accordingly on page 12 to reflect thesge

changes.

CL 32
Provide evidence of SFK’s annual plant
operation hours (7 920 hr/yr).

B.6.20

The project definition documentation

signed by the plant manager S.B. Choiregarding the plant design where it is

(“8.24 SFK_Project
definition_15Jun10”) was provided to
DNV, explaining the rationale for the
production capacity definition. On this
document is stated an expected plant
operation of 330 days per year,
equivalent to 7920 hours. Given this

value was just presented for reference

will no longer be used in the PDD, all
references to it were excluded.

The PP has presented the evidence

stated the intended operational time p

The revised PDD has been verified to
include the changes presented in the
response of the PP.

\ Cl:tL closed

year for the plant, namely 7 920 hr/yr).

er

CL 33

Provide the calculations, data and
references/evidences for the estimated
number of round trips per year between the
recovery and reclamation sties.

B.6.20
B.6.23

Based on the latest monitoring sheet
SFK (“8.19 SFK_SF6 Reclamation

Data_30 Mar 10"), actual number of
cylinder-bundle recovered in one (1)
year is ten (10) for the recovery perioc
01 June 2008 to 08 July 2009 which
means number of round trips is also 1
This is consistent with the estimated
number of trips in the PDD. For your

pBased on the explanation and eviden
provided DNV has been able to verify
the estimated value of approximately
bundles (trips) per year.

]

CL closed.
0.

Ces

reference, provided is the monitoring
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sheet from SFK.

Provided is an invoice (“8.20 SFK_SH
transport invoice”) from the company

handling transportation of the cylinders.

6

CL 34 B.5.5 PDD v3.1 was changed accordingly onThe PP is requested to present the
Project start date has been chosen as 30 Nov C.1.2 pages 18 and 22 to reflect the start datpurchase order submitted to the supplier
2007 as indicated in the PO for the as 23 Nov 2007 from 30 Nov 2007. | of the Sk Spectrum Analyser with the
compressor, However, the invoice for the; SF corresponding date as well as the
Spectrum Analyzer (7-7-Cost of SF6 The document dated 15 March 2007 fofPrresponding order confirmation &
analyser.pdf ) shows a date of 15 March 2Q07. the Sk Spectrum Analyzer is only a invoice.
1311371 quotation and not an invoice, thus, it
Furthermore, considering that the investment cannot be considered as the project starhe evidence submitted /60/does
value of both the compressor and the analyzer date. The document was used for specify the 2 compressors, however
are comparable, the date of the oldest investment analysis purposes only sinogoes not specify the spectrum analyser
invoice/purchase order of these two shall bg it's the available data at the time the | as part of the set of $Randling
selected as Project start date analysis was done. equipment. Furthermore, the price
stated of EUR 67 792.06 does not seem
The Order Confirmation is dated 30 | 0 include the spectrum analyzer
Nov 2007 is both for the DILO considering that both, the compressors

compressor and the §6pectrum

Analyzer (it is a bundled equipment).
presented in the document ‘8.2 DILO
Compressor order confirmation date
30.11.2007.pdf" . Refer to answer of
7 for more details on this date.

and the spectrum analyzer have a
L Similar price tag; see PDD Table B.5.’
“Main parameters used in the
investment analysis”, where it is
rideclared that the cost (price) of the
Spectrum Analyzer is USD 56 338.-,
piping USD 52 828.-and the DILO
compressors USD 53 629.-, and
reference /37/

A4

CL 34 (continued)

I DNV has revidwaedew version of

The SF6 Spectrum Analyser has beer
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requests
The PP is requested to present the purchas
order submitted to the supplier of the SF6
Spectrum Analyser with the corresponding
date as well as the corresponding order
confirmation & invoice.

to Table 2

5€

removed in the investment analysis ar
the PDD since the analyser currently
used in the CDM project is the analys
that Solvay has been using in analysif
the SF6 produced by the plant even
before the CDM project (prior to 2007
The SF6 Analyser or SF6 Volume
Percentage Analyser purchased with
DILO compressor was never used to
analyse the SF6 impurities since its
ability to analyse recovered SF6 is
limited. Financial Analysis and PDD
were adjusted to reflect this change.

néhe PDD and the investment analysis
and cofirms that the cost for the

eSpectrum analyser is no longer

ngncluded. This is a conservative
approach and DNV finds therefore,

).from this perspective, this response
sufficient.

the

The start date of the project activity is
then 23 November 2007 as per the
purchase order of the DILO
compresseor /31/ (See also CL 7).

CL closed.
CL 35 B.5.5 The date 14 December 2007 was never he further clarifications provided
Evidence date for Budget approval is 7 C.1.2 used in the PDD address the CL.
January 2008 /45/, not 14 December 2007 (“SF6_PDD_V2.4_170210") for budget
(PDD) 132/ approval. CL closed
CL 36 B.5.17 According to Annex 5, Clause 3 of According to the regulation, the servig
The PP is requested to provide the exact and Article 15 under the chapter of life time for vehicles and vehicular
precise reference of the national standard ysed “Corporation Income Tax and contrivance, tools and apparatus is

for depreciation /36/

Enforcement Regulations
(http://likms.assembly.go.kr/law/jsp/La
W.jS
p?WORK_TYPE=LAW_BON&LAW _
ID=D1123&PROM_NO=00139&PRO

indicated as 5 years with range 4 ~ 6
| years.

CL closed

M_DT=20100331&HanChk=Y),
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Reference Validation conclusion

to Table 2

Corrective action and/ or clarification
requests

Response by project participants

average standard service life for
vehicles and vehicular contrivance,
tools, apparatus and equipments is 5

years (lower limit is 4 years and upper

limit is 6 years).

CL 37 B.4.1 PDD v3 was changed accordingly on | The revised PDD has been verified to
PDD page 18, step 2 — Barrier Analysis, B.5.29 | page 18. include the changes presented in the
change/ correct from “Alternative 1” to response of the PP.
“Alternative 3”, since it is the one with the
lack of financial attractiveness. CL closed
CL 38 B.4.4 Input values are based on the “8.25 | DNV has been able to review the
Provide evidences for all the input values in  B.5.25 SFK_2007 Production Report” and evidence submitted and can confirm
the file “7-26-Solvay - plant data request.xls” “8.26 SFK_electricity that the values presented in the
as well as explanation for the file calculations consumption_May07 to Aug07.pdf’. | calculations are reasonable and are
Both documents were presented to thetaken from electricity invoices and
DOE during a second site visit. internal production reports.
File has been revised for easier
comprehension (“7-26-Solvay - plant | CL closed
data request_v 2.xls”), explanation of
the values are inserted as comments |n
the file
CL 39 B.5.23 This value was not included since thig The PP is requested to explain the

Values for “Electricity use in SFproduction
line after Electrolysis” from file “7-26-Solvay

- plant data request.xIs”, not included in input

parameters of financial analysis (see cell E
of “Inputs-Reference Checklist” tab

12

electricity is already included in the
“Material consumption for purification
of SK". The plant electrical diagram
was provided to the DOE during the
second site visit for confirmation of it.

relationship between the files “7-26-
Solvay - plant data request_v 2.xIs” /4
and “7-4-Material consumption for
purification of SF6_v 2.xIs” /38/ and ta
also explain how the values are
considered/included within the

investment analysis /39/.

CDM Validation Protocol — Report No. 2010-1108,.re¢

A-110

5/



DET NORSKE VERITAS

Corrective action and/ or clarification Reference Response by project participants Validation conclusion

requests to Table 2

This CL (CL 39) continues under CL 40
below.

CL closed.

CL 40 B.4.4 Electricity is used in the Sfproduction | DNV has been able to verify the
The PP is requested to explain the relationshipB.5.23 during and after Sfelectrolysis that's | correlation of the information presented
between the files “7-26-Solvay - plant data B.5.25 why both are in the “7-26-Solvay - planin the files in question, and as explained

request_v 2.xIs” /45/ and “7-4-Material data request_v 2.xIs”. Electricity use | in the response of the PP, these valugs
consumption for purification of SF6_v 2.xIs] during Sk electrolysis is part of the | are indeed considered within the

138/ and to also explain how the values are avoided cost or savings by reprocessingvestment analysis.
considered/included within the investment used Sk; included in the input

analysis /39/. parameters as the “average electricity | closed

consumption for Sfelectrolysis” in the
investment analysis. There is a meter|in
the plant to measure this variable
specifically.

On the other hand, electricity use after
electrolysis is part of the “Material
Consumption for the Purification of
SK” which is part of the operating cost.
Given that it includes some few
processes on this electricity
consumption (there was no meter
specific for each part of the process),
and approximation of how much
electricity was consumed by each
process was done based on motor
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Corrective action and/ or clarification Reference Response by project participants Validation conclusion

requests to Table 2

capacity of each process. The variabl
“Electricity Consumption after
Electrolysis for SF in “7-26-Solvay -
plant data request_v 2.xIs"is calculated
based on motors of it process and is
used as reference in “7-4-Material
consumption for purification of SF6_v
2.xIs”.

The figure A.4.3.1 presented in the
PDD helps to understand the
differentiation between the electrolysis
and the other processes.

(D

CL 41 B.5.23 Input values are based on the “8.25 | The PP is requested to explain the
Provide evidences for all the input values in SFK_2007 Production Report” and relationship between the files “8.25
the file “7-4-Material consumption for “8.26 SFK_electricity SFK_ 2007 Production Report.pdf”
purification of SF6.pdf” as well as consumption_May07 to Aug07.pdf". | /61//63/, “8.26 SFK_electricity
explanation for the file calculations Both documents were presented to theconsumption_May07 to Aug07.pdf”
DOE during a second site visit. 162/ and “8.27 SFK_2007 Production

Input values are based on the “2007 | Report_Raw material.pdf” /63 and to
Production Report_raw material”. Data@lso explain how these values are
for the months of May to August 2007 considered/included within the

were averaged to get the unit investment analysis /39/.
consumption. File has been revised fqg
easier comprehension (“7-4-Material | CL closed under CL 42See CL42
consumption for purification of SF6_v
2.xIs”), explanation of the values are

-

inserted as comments in the file. CL closed.
CL 42 B.4.4 The file “8.25 SFK_ 2007 Production | DNV has been able to verify the
The PP is requested to explain the relationshipB.5.23 Report.pdf” is the basis of the values | correlation of the information presented
between the files “8.25 SFK_ 2007 (electricity, sulphur, AHF and §Fused| in the files in question, and as explained
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Corrective action and/ or clarification Reference Response by project participants Validation conclusion

requests to Table 2

Production Report.pdf’/61//63/, “8.26 in the file “7-26-Solvay - plant data in the reposnse of the PP, these values
SFK_electricity consumption_MayO07 to request_v 2.xIs” which is used as are indeed considered within the
Aug07.pdf” /162/ and “8.27 SFK_2007 reference for the input parameters in thievestment analysis.

Production Report_Raw material.pdf” /63/ investment analysis. The file “8.26

and to also explain how these values are SFK_electricity consumption_May07 tac| closed

considered/included within the investment Aug07.pdf” is a supporting document

analysis /39/. for the electricity used in the “8.25

SFK_ 2007 Production Report.pdf’. O
the other hand, “8.27 SFK_2007
Production Report_Raw material.pdf”|is
the basis for the steam value in “7-26-
Solvay - plant data request_v 2.xIs” and
the values for the raw materials (KOH,
Oleum, Z5, Z3, TW) used in “7-4-
Material consumption for purification ¢
SF6_v 2.xIs” which is used as reference
for “Chemicals for SEkPurification” as
part of the operating cost in the
investment analysis.

All the calculations were done in a
conservative way. As result, the final
number used as Operating Costs can|be
considered very conservative given it
was calculated to an equivalent of only
5 tonnes of S§reclaimed as presented
in cell F13 of “Results” tab in “7-4-
Material consumption for purification ¢
SF6_v 2.xIs” (while the expected
reclamation is around 9.7 tons).

CL 43 B.5.23 Project Developer was not able to trace  DiNW the PP approach reasonablg

>

—n

—

A\L*4
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Reference Validation conclusion

to Table 2

Corrective action and/ or clarification

Response by project participants

requests
Provide evidences for all the input values ir]
the file “7-5-Costs of additional tools and

all the documents that were used as
reference for this file. This will be

and conservative in view of the
circumstances.

devices.pdf” as well as explanation for the file excluded in the calculations since its
calculations effect on the financial analysis is CL closed

marginal.
CL 44 B.4.4 As discussed in the “Common PracticeThe question raised refers to the
Is venting common practice in KERl orinthe B.4.7 Analysis”, KERI is the only accredited| practice of the industry in general (not
industry in General? Substantiate and present B 5.1 high power testing facility in Korea thatonly at KERI's facilities). However,
evidence. B 543 routinely undertake tests that use and based on the response from the PP,

contaminate S In CAR 7, letters from
three of KERI's main clients, who
confirmed that venting was the comm
practice at KERI, were presented:

‘8.10a_VentConfirm(HyundaiHeavyln
ustries)’

‘8.10b_VentConfirm(Hyosung)’

‘8.10c_VentConfirm(LS Industrial
Systems)

Keri is the only institution able to
develop the tests related to the CDM
project (i.e., high power tests using
SFKs). In most other tests, however, ga
(any gas) is not used at all because th
status in the tests should be VACUUN
Then, there would be no venting gase
in other testing facilities/institutions in
general.

DNV has been able to verify that give

that KERI is the only testing facility

owhere the conditions for the project
activity take place within the
geographical area of Korea and relevi

ynhearby countries (see also CAR6), thg
common practice in KERI can be
considered as the common practice o
the “industry”.

DNV therefore finds the response of t
PP sufficient and reasonable.

sCL closed.

e
.
S

In case of low voltage tests, &§as is

=)

ant

A4
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Corrective action and/ or clarification

Reference

Response by project participants

Validation conclusion

requests

to Table 2

used though. But, unlike high power
tests, this type of tests does not
contaminate the (Sfgas and the gas
may be re-used in the process. In sho
the high power test is the only test thg
actually contaminates gas because it
generates arcs.

CL 45

DVR-Applicability of methodology:
“Reclaimed SEkis a minor component of the
total Sk production of the Sfreclamation
site (less than 5% of total production)”.

Page 8 addresses an average reclamation
9.7 while in page 12 it is 23.8 tonnes okSF

See CAR 10 where PP has stated to have
corrected this issue in PDD v.2, page 8, bu
the issue still remains. Since page 12 still
shows 23.8 tonnes of &F

This should be corrected to have the same
estimation. All related data/information in th
PDD shall be updated accordingly.

[

of

e

B.2.7

PDD v3 was changed accordingly on
page 12.

The revied PDD has been verified to
include the changes presented in the
response of the PP.

CL closed

CL 46

DVR-Applicability of methodology:
“Reclaimed SEkis a minor component of the
total Sk production of the Sfreclamation
site (less than 5% of total production)”.

B.2.7

PDD v3 was changed accordingly on
page 12.

The revised PDD has been verified to
include the changes presented in the
response of the PP.

CL closed
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Reference Validation conclusion

to Table 2

Response by project participants

Corrective action and/ or clarification

requests

Also (see CL45), elsewhere in the PDD it ig
confirmed that the injection rate of useds SF
is between 3 to 10 kg/hr. Page 12 addresse
reclamation rate at 3 kg/hr.

This should be corrected to have the same
estimation and basis for
calculation/estimation of this value.

S

CL 47

DVR-Applicability of methodology:
“Reclaimed SEkis a minor component of the
total Sk production of the Sfreclamation
site (less than 5% of total production)”.

Assuming that injection rate and reclamatio
rates mean/are the same in practice, then 4

the upper end of the range, this condition of

the methodology may not be fulfilled.
Demonstrate how the project specific
conditions will ensure that the applicability
the methodology will be satisfied at all time
Include in the explanation how this will
controlled.

n
At

f

O

B.2.7
B.2.14

Based on the plant capacity of 1500
tonnes/yr, reclaimed $Khould not
exceed 75 tonnes/yr (0.05*1500).
Reclamation of SfFdoes not always
operate at the same time as the SF6
plant, it's usually less. From the latest
data on reclaimed $Faverage time theg
cylinders are delivered from recovery
site to reclamation site is every 45 day
which means that reclamation can’t
happen daily for 330 days in a row.
Reclaiming SEat maximum (10 kg.hr)
is also avoided to ensure the quality o
the processed $FAccording to the Sf
Reclamation process operational
procedure, it is defined that the
reclamation process shall target a
reclamation rate of 5kg/hr. This value
more representative of the practices ir
place. Monitored data as presented
before is similar to the value presente

Based on the collected data for 2009
[70/45/ (file reference8.19 SFK_SF6
Reclamation Data_30 Mar 10.X)s
showing that the actual operating
volumes of reclaimed S$Fas are
equivalent to 0.56% of the production
capacity /65 and 0.86% of the actual
SFKs produced /70, it is unlikely that the
f@nnual amount of reclaimed used;SF
gas becomes higher than 5% of the
productions capacity of SFK productic
facility, DNV finds the response
fsufficient to satisfy the issue raised.

CL closed.

is
A

n

above and corroborate the Project
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Corrective action and/ or clarification

Reference
to Table 2

Response by project participants

Validation conclusion

requests

Developer intention to operate close t

this pattern. Also, based on 2009 data,

actual Sk reclaimed is 8.33 tonnes,
only 0.56 % of production capacity an
0.86% of actual Sfproduced (964.9
tonnes). It was shown in the sensitivit
analysis that a high increase in the
amount of Skreclaimed is very
unlikely.

CL 48

DVR- Identification of alternatives to the
project activity.

Substantiate that no other S€clamation
(production) facilities exist in the Host
Country, and that KERI is also the only
facility of its type in Korea.

B.4.1

Please refer to answer in CL 27.

As explained in the Common Practice|
Analysis, KERI is the only third party

independent High Power High Voltage During the site visit DNV interviewed

Testing Facility in Korea which can beg
concluded from the companies/testing
facilities listed in Table B.5.5 that
utilise Sk gases in the relevant

geographical area. There is one facilityGlS. The claim was backed with the

Power Testing & Technology Institute

in Korea that also performs high-powerAccreditation Scheme;

testing but it is for internal use and its
scale of operation is small and not
comparable to the project site therefo
it is excluded.

Letters from three of KERI's main
clients, who confirm that venting was
the common practice at KERI, are
presented:
‘8.10a_VentConfirm(HyundaiHeavyln
ustries)’

On 9 June 2010, DNV performed
another site visit audit upon request o
the PP as part of the validation proceg

KERI's engineers and they explained
that KERI is the only institute in Koreg
which can conduct the test for high
voltage and high capacity GCB and

website of KOLAS (Korea Laboratory

www.kolas.go.kr).

DNV has verified the evidences
rgpresented by the PP and found them
satisfactorily and sufficient as a
response to the issue raised.

CL closed

5S.
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Corrective action and/ or clarification Reference Response by project participants Validation conclusion

requests to Table 2
‘8.10b_VentConfirm(Hyosung)’

‘8.10c_VentConfirm(LS Industrial
Systems)’

Discussed during the validation visit.
DNV expressed concerns that ‘Linde
Korea’ is another SFmanufacturing
facility in Korea. Mr Dae-jun Han
(SFK) explained that Linde Korea is npt
a Sk producer in Korea. He mentioned
that although some companies look like
SKs producers, in reality they only hav
purification facilities for “e” grade S~
This means that they firstly have to buy
technical SEfrom the Sk producers
like from Solvay, Honeywell, AGC, or
some Chinese and Russian companies
who are the real Sfproducers in the
world. For example, the brochure from
the Dilo/Solvay/Linde Sgreclamation
program in the USA shows that Linde
an Sk distributor, not a producer (“8.1
Solvay, DILO, Linde - SF6 reuse
brochure.pdf”).

Since reclamation of used &te
technical grade Sfean only take place
at an Sk manufacturing facility, SFK is
the only location where this could be
introduced in Korea.

In the “Korea Chamber of Commerce |&
Industry”, SFK is the only listed SF

D
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Reference Validation conclusion

to Table 2

Response by project participants

Corrective action and/ or clarification
requests

producer in Korea. The list can be fou
in the link,

http://www.korchambiz.net/ENG/sear¢

/searchTotal.jsp?cgiid=0&qry=SF6.
List of Sk production facilities can be
found in the link

http://www.korchambiz.net/ENG/searc¢

[searchTotal.j[sp?cqgiid=0&qry=SFthe
website of the Korea Chamber of
Commerce & Industry (KCCI) which
shows that SFK is the only §F
producer company.

nd

h

h

CL 49 B.5.13 An internal document from SFK, signed’he PP has submitted an extract of
The PP is requested to present also the by Mr. S.B. Choi, the plant manager, | SFK’s internal guidelines and defintions
benchmarks used for other similar projects [for was provided, showing a benchmark | for investment purposes where it is
which Solvay S.A. has approved the higher than the one used for CDM, thusutlined the expectation of reaching a
corresponding investments in the recent years, the benchmark and the results presentearget of 15% on return on investment at
as for example, the 59 946 979 000 KRW in the PDD financial analysis are the business unit leve, which as started
investment referred to as “OSF-S05001, conservative.. in the response of the PP it is higher
Erection of a Fluor Site”, and/or, the 250 000 than the one used for the
000 KRW investment referred to as “OSF- financial/sensistivity analysis of the
N08003, Plant improvements” mentioned CDM project activity /39/
both in the budget approval sheet /49/ DNV finds the response of the PP
sufficient and reasonable.
CL closed.
CL 50 B.2.7 As stated in the CL 32, CL 33 and CL| Based on the documents provided in the

The estimated 9.7 tonnes per year only bas

sed

47 answers,

CLs mentioned in the response from the
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Corrective action and/ or clarification

Reference
to Table 2

Response by project participants

Validation conclusion

requests

on the recovery records for the period July
2008 to March 2009. More usedgSfould be

recovered if more equipment was tested at
KERI but there is no indication of such link

modern GIEEs tend to use less &~comply

with the demands of end users. Thus, the @
controlling and limiting here is Solvay’s

capacity to process more contaminated gas

(since neither Solvay nor KERI control how
the volume of contaminated gas to be
processed by the project activity).

From that perspective, present and
substantiate the effect of using the maximu
possible reclamation rate at Solvay’s
facilities.

as

nly

D

m

PP, DNV has verified that the design
capacity of SFK production facilities is
1500 ton/yr, from which the reclamatig
of the used SFtakes a small
percentage, less than 5% (based on t
data collected for 2009). Furthermore
the amount of used $Bas reclaimed ig
entirely dependent on the business
needs of KERI's customers, namely,
testing of high and ultra-high voltage
equipment, a factor which out of any
influence from the PP. Finally,
considering also the cap set to the
amount of used SFas reclaimed (5%
of total capacity), DNV is able to
confirm that a maximum possible
reclamation rate of more than 5% is
very unlikely event outside of the PP
control and that there would
furthermore be a cap in such an ulikel
event.

CL closed.

CL 51

DVR-Estimation of GHG emissions/ Sub-st
1(a): Determin&/sgs nist(historical annual
venting of Sk):

Expected concentration of S&sed gas varie

B.4.7

Both Sk concentrations came from th
same source which is “6.1 start date
recovery and reclamation
report_02Jun08.pdf”. The report cove
8 cylinder-bundles recovered betweer
02 June 2008 and 12 April 2009. As p
the methodology, the concentration of

DNV has been able to verify the
calculations presented by the PP in th
response to the issue raised, and agr¢

rghat the values comes from the same

1 source of information, and that

adifference is minimal/margnal to be
considered, and it is due to the

e
2eS

CDM Validation Protocol — Report No. 2010-1108,.re¢

A-120



DET NORSKE VERITAS

Reference Validation conclusion

to Table 2

Corrective action and/ or clarification

Response by project participants

requests

among the references:

99.69% used in PDD references /15//34/ ar
99.77% in the NPV analysis

Correct and substantiate explanation
accordingly. Also present/indicate the
references to be removed/changed from th
documents submitted.

nd

1%

SFKs used in calculating the baseline
should be the average concentration ¢
SFKs of the 50% of cylinder bundles thg
represent the most conservative
(contaminated) measurements, which
equal to 99.69%. In calculating the NR
analysis, the average of all 8 cylinder
bundles were used, resulting to 99.77
since the financial analysis covers all
the recovery/reclamation that occurre
within the year. Change is also margif
if 99.69% instead of 99.77% is used i
the NPV analysis, NPV results to only,

0.04% increase (from -USD 446,709 to

-USD 446,884)

calculation process: for the emission
pfreduction calculations, average
tconcentration of the 50% most
contaminated measurements, versus
isonsideration of all measurements (8
P\the calculation of the NPV.

DNV find the response of the PP
Ypeasonable and sufficient enough to

address the issue raised.
)|

:%L closed.

the

CL 52 C.1.2 The lifetime of spectrophotometer is noAlthough the PP was not able to obtain
PP is requested to present evidence of the C.1.3 available in the equipment manual. It | evidence from the lifetime of the gas
lifetime of the gas spectrometer was applied a depreciation period of 5 spectrometer, the analysis made for &
years, as presented in the answers to| lifetime of 20 shows that such scenarip
CL36, and because of it the financial | will still result in that the project
analysis considered a re-investment | activity without CDM benefits remains
every 5 years. Even if there is no re- | financially unattractive.
investments every 5 years, and the
equipment may last longer (€.9. 20 | [ closed
years, as stated in an e-mail from
manufacturer), the financial analysis aof
this project would remain negative.
CL 53 B.6.20 Please refer to CL30 for further detailsDNV has been able to verify that the

Although in the response of CL1 it was
presented evidence (‘8.1 Onsan 2008

regarding the installed capacity of the
plant.

documentation provided in CL30 (“8.1

SFK_plant capacity”) describes amon
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Corrective action and/ or clarification

Reference
to Table 2

Response by project participants

Validation conclusion

requests
Production summary-CONFIDENTIAL’) for

other the design capacity of the SFK

the 1 009.4 tonnes of production, still remains plant to be 1 500 tonnes/year ofgSF
to be demonstrated that the production

capacity of Solvay’s plant is 1 500 tonnes aof CL closed.

Sk per year. The corresponding evidence

precisely referenced shall also be presented

for validation

CL 54 B.5.11 As explained in CL30, maximum DNV has verified the evidences
From the sensitivity analysis in the PDD: | B.5.20 theoretical Skproduction capacity of | presented and found the explanation
“Project revenues come from the Savings on the plant is 1500 tonnes/year which is| from the PP reasonable and sufficient,.
raw materials (sulphur and AHF) and energy the bottleneck of the process, after

(electricity and steam), achieved by injecting reclamation, thus, changes or increasec| ¢losed.

used SErather than producing it from raw
materials. The project activity does not rest
in an increase in production capacity at
Solvay plant and hence there is no revenue
from additional Sk production.”

PP shall demonstrate this statement and

it

A

present the precise evidences to substantiate

it.

in installed capacity is not expected.
Also, reclamation process has been

operating since June 2008 but there has

been no increase in §production
based on the 2009 SProduction
Report (“8.22 SFK_2009 SF6
Production Report”), Sfproduction is
only 964.9 tonnes, much lesser than
1500 tonnes.

CL 55

PDD Annex 3: Present in a more explicit
fashion which signals from the testing

B.4.4

records, as well as their respective values and

the limiting condition(s) (threshold level), an

e

used as the basis for deciding the next step at

each the 3 decision making points presented

in the flowchart shown in Annex A of the

The PDD has been changed accordir]
in Annex 3, and all the formulas used
for decision making process, as well t
parameters used as reference where
transparently presented.

dlye PP has presented the calculations
for the reconstruction of the baseline,
héollowing the procedure indicated in

Annex A of the approved methodology
AMOO079version 02 (/3/). Extracts from
the tables showing the process and
results are included in the PDD Annex
3

However, AM0079 requires that “The
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Corrective action and/ or clarification Reference Response by project participants Validation conclusion

requests to Table 2
methodology PDD shall describe the signals from the
testing records that indicate when the
conditions of the flow chart are fulfilled
(to be used in the reconstruction),
including the conditions that
demonstrate that when a testing item
needed to be repeated and when
equipment was dismantlédrhis is “so
that an external party could find the
same resulting historical baseline if they
were to review all the historical year
testing records”.

Annex 3 of the PDD does currently ng
contain any information on under whigh
conditions a testing item needs to be
repeated. Further information needs tp
be included in the PDD on the limiting
B.1.4conditions (threshold level) “so
that an external party could find the
same resulting historical baseline if they
were to review all the historical year
testing records”.

—

This CL (CL 55) continues under CL 56

below.

CL closed.
CL 56 B.4.4 Annex 3 has been revised accordingly The revised version of the PDD versign
Annex 3 of the PDD does currently not to address CL 55. The step by step off 3.4 dated 16 July 2010 includes in
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Corrective action and/ or clarification Reference Response by project participants Validation conclusion

requests to Table 2
contain any information on under which Annex A was described, as well as all Annex 3 a step by step description how

conditions a testing item needs to be repeated. the signals and conditions to fill each pthe baseline has been reconstructed

Further information needs to be included in the Annex A requirements. With the | from the historical test records.
the PDD on the limiting conditions (threshold current description, any party can
level) “so that an external party could find the replicate the analysis done for this PDO:| ¢losed

same resulting historical baseline if they were
to review all the historical year testing
records”.
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Table 4 Forward action requests

Forward action request Reference Response by project participants

to Table 2
FAR 1 A.2.6 On the ground actions to improve layout will be lerpented and verified at
The layout of the related verification of the CDM project.

equipment/infrastructure at the recovery sit
(at KERI's facilities) should be improved to
ensure the integrity of the system

FAR 2 A.2.6 TC-35 will be removed, to be verified at verificatiof the CDM project.

All piping connections into the container with
the compressor shall be removed (e.g.
connection labelled TC-35)

FAR 3 A.2.6 Valve will be installed, to be verified at verifitan of the CDM project.

A valve shall be installed at the end of the
hose opposite to the container/room for the
compressor, for the outside recovery point, to
avoid leaking the gas left in the hose.
FAR 4 A.2.6 CDM gas analysis records will be kept separatethetSFK lab, to be verified at

The CDM Project documentation used in the verification of the CDM project.
laboratory in the reclamation site (SFK
facilities) shall be kept separately from thoge
documents related to the standard production
of Sk gas from raw materials.
FAR 5 A.2.6 The issuance request will be formulated for periofdst least one year in order to

During the successive verifications it shall be remove the possibility of gaming
confirm that issuance requests is formulated
for periods of at least one year, as the

procedures to remove the possibility of
gaming are designed on a yearly basis.

D
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)%

Forward action request Reference Response by project participants

to Table 2
FAR 6 A.2.6 SOPs for how to guide the customer’s personneertsure compliance with the
During the first verification it shall be requirements of the project activity will be implented and verified at the first
confirmed that the proper procedures are ir] verification of the CDM project.

place and the personnel involved in the CDM
project activity properly trained to ensure
both: that they are familiar with those
procedures highly infrequent to occur (e.g.
incineration of highly contaminated used gas,
and its corresponding reporting), and that
KERI's customer are properly assisted by
KERI’s personnel, such that KERI's
customers are able to perform properly tho
tasks included in the CDM project activity
involving both the SF6 gas and their own
GIEE equipment

2
D
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APPENDIX B

CURRICULA VITAE OF THE VALIDATION TEAM MEMBERS
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Michael Lehmann

Michael Lehmann holds a Master Degree in Envirortade®ciences with a specialisation in
environmental chemistry. He has an overall worlérgerience of around 13 years.

Since 1999 he has worked in the climate change &et has closely followed the
international response to the climate change amgdld UNFCCC, Kyoto Protocol) and the
responses by national governments (EU ETS, UK ER8)business. He has managed the
validation and verification of many CDM and JI pcfs and thas carried out the technical
review of numerous climate change project validegiand verifications. Through his
extensive work with validation and verification @DM and JI projects, he has aquired
sectoral competence within energy generation fremewable energy sources, electricity
distribution, waste handling and disposal and ahim@ste management.

He has also experience with verifying corporategh®use gas emissions and emission
reductions from verifying the emissions of the Negian process, paper & pulp and oil &
gas industry.Earlier, he has managed DNV ReseaR&i3 activities with the objective to
build and to enhance DNV's knowledge in the fidl€®2 capture and storage. He also
conducted R&D to conclude on measuring systemsgmaiting formats necessary to
accurately and trustworthy report greenhouse gasséon reductions, especially addressing
uncertainties. He also provided technical enviromtaleadvisory services to clients within the
process industry, above all in the field of air ssons. Among others, he developed a
methodology for Environmental Risk Assessment tmidental releases of chemicals.

Seung Hyun Kwak

Seung Hyun Kwak holds MBA and Bachelor in Enviromtiad Engineering. He is
experienced in Environmental & Safety engineerind management system.

His experience also covers the validation and watibn of CDM projects as well as
Corporate GHG Inventory Verification. It aslo indks in internal audit of Environmental
Management System as well as Safety Managememinsyst

Chun Nan Lin

Chun Nan Lin holds a Bachelor Degree in Chemicajigrerign, and a Master and a Doctor
Degrees in Environmental Engineerign. His experancludes eight years working in the
semi-conductor industry. He participated in plagrémd implementing of the GHG reduction
program to achieve Taiwan Semiconductor Industryo&gtion reduction goal. Reduction
plan includes abatement, substitution and procesization. As part of this work, he also
worked with handling SF6.
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Kumaraswamy Chandrashekara

Kumaraswamy Chandrashekara holds a Bachelor's Begr€hemical Engineering and has
an overall experience of around 24 years. Prigoitong DNV, has worked for 11 years in

the Chemical Process Industry covering Plant Operat Technical Services and Process
Design activities, primarily in the fertilisers andemicals manufacturing sector. During this
tenure of 11 years in the industry, responsibditiecluded production, process optimization,
energy efficiency improvements, environmental penfance, process design, energy auditing
and technical auditing.

He has experience of around six years in the viididand verification of numerous CDM
projects both in India and abroad. His qualificatimdustrial experience and experience in
CDM sufficiently demonstrate his sectoral compegeimcthe areas of chemical process
industries, energy generation from renewable seuaoe waste handling & disposal.

Francisco Chavez V.

Francisco Chavez V. holds a Technical Degree ictEtity, a Bachelor Degree in
Engineering Physics with specialization in Thermuaiyics and IT systems, and a Master
Degree in Business Administration with special foauStrategy, Leadership, Marketing and
Project Management. He has an overall working egpee of around 27 years. Prior to
joining DNV having 10 years experience in hydro pow&nd renewable energy projects,
electricity systems (transmission, distributionpgly, demand, generation and rural
electrification) and electricity markets, electtieguipment and installations, and 10 years of
experience within the oil and gas industry, anduatb5 years of business experience in
several areas. During these years he has covezeddhs of: Project Management,
Manufacturing, Supervision, Consultancy and Adwsservices, Research and Testing of
prototype equipment, and Field, Maintenance andaReyork, among other.

He has experience of around 2 years in validattmh\eerification of CDM projects/JI and
other 3rd party validation/verification servicesstgqualification, industrial experience and
experience in CDM demonstrate him sufficient sesdtoompetence in: Energy generation
from renewable energy sources, electricity distidoy Energy demand, Manufacturing of
electrical equipment, and Oil and Gas industry.
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