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1 EXECUTIVE SUMMARY — VALIDATION OPINION

DNV Climate Change Services AS (DNV) has performedlidation of the project activity
“Waste Coke Oven Gas Recovery and Reconstructi@iinsfin Loudi WUJO Industrial Co.
Ltd.” in China. The validation was performed on th&sis of UNFCCC criteria for the Clean
Development Mechanism as well as criteria given provide for consistent project
operations, monitoring and reporting.

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

The host Party is China and Annex | Party is Unikddgdom of Great Britain and Northern
Ireland. Both Parties fulfil the participation cetia and have approved the project and
authorized the project participant Loudi WUJO Inttied Co. Ltd and Originate Carbon Ltd.
The DNA from China confirmed that the project assis achieving sustainable development.

The project correctly applies the baseline and naritig methodology AMS-IIIQ, version 4.0
“Waste energy recovery (gas/heat/pressure) Project”

Project activity includes construction of2¥ km long gas pipelinesnd reconstruct existing kilns

(including glass furnaces, lehres, processing lingsorder to recover coke oven gas as fuel ant wi
replace coal gas as fuel and will thus reduce eimissf GHGsAs a result, the project results in
reductions of C@ emission that is real, measurable and gives largit benefits to the

mitigation of climate change. It is demonstratedttithe project is not a likely baseline
scenario. Emission reductions attributable to thejgct are hence additional to any that
would occur in the absence of the project activity.

The total emission reductions from the project estimated to be on the average 57 461
tCO.e per year over the selected 10 year fixed creglifyeriod. 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 figipants are able to implement the
monitoring plan.

In summary, it is DNV’s opinion that the projectiaity “Waste Coke Oven Gas Recovery
and Reconstruction of kilns in Loudi WUJO Indusdt@a. Ltd.” in China, as described in the

PDD, version 5 dated 20 March 2012 meets all reie\@NFCCC requirements for the CDM

and correctly applies the baseline and monitoringtmdology AMS-111.Q, version 4.0.

Hence, DNV requests the registration of the progexca CDM project activity.

Bangalore and Oslo, 5 September 2012

Chandrashekara Kumaraswamy Edwin Aalders
CDM Validator Approver,
DNV Bangalore, India DNV Climate Change Services AS
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2. INTRODUCTION

COzero has commissioned DNV Climate Change SerA&EDNV) to perform a validation
of the “Waste Coke Oven Gas Recovery and Reconstruof kilns in Loudi WUJO
Industrial Co. Ltd.”in China (hereafter called “the project”). This ogpsummarises the
findings of the validation of the project, perfortnen the basis of UNFCCC criteria for the
CDM, as well as criteria given to provide for catent project operations, monitoring and
reporting. UNFCCC criteria refer to Article 12 dfet Kyoto Protocol, the CDM modalities
and procedures, and the subsequent decisions IONeExecutive Board.

2.10bjective

The purpose of a validation is to have an indepentierd 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 ireortd confirm that the project design, as
documented, is sound and reasonable and meetsdémified criteria. Validation is a
requirement for all CDM projects and is seen asegsary to provide assurance to
stakeholders of the quality of the project andintended generation of certified emission
reductions (CERS).

2.2Scope

The validation scope is defined as an independehtodjective review of the project design
document (PDD) /1/. The PDD is reviewed against dhteria stated in Article 12 of the
Kyoto Protocol, the CDM modalities and proceduresgreed in the Marrakech Accords, and
the relevant decisions by the CDM Executive Boand|uding the approved baseline and
monitoring methodology AMS-III.Q, version 4.0 /40rhe validation was based on the
recommendations in the Validation and Verificatidanual /39/.

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

Page 2
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3 METHODOLOGY

The validation consisted of the following three pst

I a desk review of the project design documents

I follow-up interviews with project stakeholders

I the resolution of outstanding issues and tlseiasmce of the final validation report and
opinion.

The following sections outline each step in moreiile

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

3.1.1 Documentation provided by the project participants

11/ B-road (International) Investment Management. Ctd.: CDM-PDD for project
activity “Waste Coke Oven Gas Recovery and Recoastm of Kilns in Loudi WUJO
Industrial Co. Ltd.” in China, version 3.0 date@®8tober 2010.

Received 120208 _Wujo PDD

Received 120208 _WUJO PDD_revl

Received 120217 _WUJO PDD_ver4

Received 120330_Wujo PDD_ver5
Received120410_Wujo PDD-ver5_Clean_TM response
Received 120717_Wujo PDD-ver5_clean_TM response
Received 120718 _Wujo PDD-ver5_clean_TM response
Received 120803_Wujo PDD_ver5

Received 120806_Wujo PDD_ver5 (TR basis)
Received 120822_Wujo PDD_ver5

Received 120824 Wujo PDD_ver5

Received 120827_Wujo PDD_ver5

Received 120912 Wujo PDD_ver5 (Final Version, Resfjfior Registration)
Waste Coke Oven Gas Recovery and Reconstructioilok in Loudi WUJO
Industrial Co. Ltd., in China, version 5, dated\2@rch 2012

12/ Central Mechanical International Engineeringsiga Institute: The feasibility study
report of “Waste Coke Oven Gas Recovery and Rengigin of Kilns in Loudi
WUJO Industrial Co. Ltd.” February 2008.

13/ Central Mechanical International Engineering Desligstitute: Clarification of heat
supply equation regarding the “Waste Coke Oven &aovery and Reconstruction of
Kilns in Loudi WUJO Industrial Co., Ltd.”, 17 Ju2®08
(This is extension of FSR with regard to measumfighermal energy output from
COG)

14/ Hunan Province Economic Committee: The approfaFSR for “Waste Coke Oven
Gas Recovery and Reconstruction of Kilns in Loudi¥ Industrial Co. Ltd.dated 7
May 2008.
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5/ Loudi Environmental Protection Pesearch IntwituThe Environmental Impact
Assessment report (EIA) of “Waste Coke Oven GasoRery and Reconstruction of
Kilns in Loudi WUJO Industrial Co. Ltd.ih 4 May 2008.

16/ Hunan environmental protection bureau: the eygdrof the EIA of “Waste Coke Oven
Gas Recovery and Reconstruction of Kilns in LoudJ¥ Industrial Co. Ltd.” on 5
May 2008.

17! B-road (International) Investment Management Cil: IRR calculation for project
activity “Waste Coke Oven Gas Recovery and Recoatitm of kilns in Loudi WUJO
Industrial Co. Ltd.” in China, dated 21 October @01
120416_WUJO IRR.xlIs
120803_WUJO IRR.xls
120827_WUJO IRR.xls
120912_WUJO IRR.xlIs (Request for Registration ki

18/ B-road (International) Investment Management. Add.: Emission reduction
calculation for project activity “Waste Coke OveasaRecovery and Reconstruction of
kilns in Loudi WUJO Industrial Co. Ltd.” In Chindated 21 October 2010.
120416_WUJO ER sheet.xIsx
120803 WUJO ER sheet.xlsx
120912_WUJO ER.xIsx (Request for Registration wersi

19/ COzero and Loudi WUJO Industrial Co., Ltd.: CHRirchase Agreement, dated
October 2009.

/10/  Lianyuan City Huiyuan Gas Co. Ltd and Loudi W Industrial Co. Ltd, Kiln
construction contract, 3 November 2008.

/11/  Lianyuan City Huiyuan Coal Gas Ltd. and LoiUJO Industrial Co. Ltd.: Gas
agreement, dated 8 December 2008.

/12/  Loudi WUJO Industrial Co. Ltdnd B-road (International) Investment Management
Co. Ltd.: CDM Cooperation Contract, dated 16 Oct&f8.

/13/  Loudi WUJO Industrial Co. Ltd: Constructionrpassion for Waste Coke Oven Gas
Recovery and Reconstruction of kilns in Loudi WUl@ustrial Co. Ltd., dated 18
November 2008.

/14/  Loudi WUJO Industrial Co. Ltd: Board meetingogsion for CDM consideration, dated
18 April 2008.

/15/ Loudi WUJO Industrial Co. Ltd: 50 copies ofnsaoltation questionnaires for the
stakeholder comments in January 2009.

/16/  Loudi City Quality and technical inspectiorréau, Hunan province, Lifetime proof for
main equipment, 1 November 20009.

/17/  Lianyuan Huiyuan Coking Co., Ltd., COG disaiag explanation, 5 February 2008.

/18/  Lianyuan City Huiyuan Gas Co. Ltd., Coke ogas supply agreement, 8 December
2008

/19/  Loudi WUJO Industrial Co. Ltd, COG usage rectar July-December 2010 and 2011,
30 March 2012.

/20/  Loudi WUJO Industrial Co., Ltd., The main gouient technical specifications
March 2009

[21/  Loudi WUJO Industrial Co. Ltd, Coal and coabgonsumption records (from 2005 to
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122/

123/

124/

125/

126/

127/

128/

129/

130/

131/

132/

133/

134/

135/

136/

3.1.2
137/

2007), 31 December 2007.

Lianyuan City Huiyuan Gas Co. Ltd. (COG suepliand Changsha Laodaohe
Construction Company, Pipe construction contra@etember 2008.

Loudi WUJO Industrial Co. Ltd, CDM project ‘W& Coke Oven Gas Recovery and
Reconstruction of Kilns in Loudi WUJO Industrial Add., CDM notification form to
NDRC and NDRC'’s Approval, 17 April 2009

Lengshuijiang Steel & Iron Co. Ltd, Fuel Svititom Coal to Coke Oven Gas in
Wouijiang Industrial Co. Ltd, CDM notification to URCCC, dated 16 November 2009
(name of PP and Project name has been correciest &AR 2)

National Development and Reform CommissiothefP. R. China, Economic
Evaluation Methods and Parameters of Constructiojeét — benchmark IRR (version
3) 3 July 2006

COG Invoice (No. 01450825) dated 30 July 2@t COG Invoice (No. 01450838)
dated 2 September 2010, issued by Lianyuan Citylém Gas Co. Ltd

Kiln and Retrofitting Invoice: retrofitting ostruction fee

Gathering Receipt No. 3028891 dated 15 Decembed B@Qianyuan City Huiyuan
Gas Co. Ltd

‘Pipeline Construction Invoices’

Invoice No. 5035140 dated 15 December 2009 for gagraf 7 million RMB issued
by Hunan Laodaohe Construction Group

Invoice No. 5035123 dated 3 October 2010 for payroéf2 million RMB issued by
Hunan Laodaohe Construction Group

Lianyuan City Meijiang Town Fixing Coal Min€oal Invoices No. 00927017,
00922785, 00922786, 00901392, 00901393, 00927018

China Machinery International Engineering [@esand Research Institute, Coal gas
price calculation evidence, May 2009

Hunan Provincial Government Pricing Bureaujdiovater price evidence, 5 April
2002

China International Engineering Design andeResh Institute, Kiln temperature
evidence, May 2010

Changsa City Energy Utilization Monitoring &ta, Kiln test report, 6 December 2010
Loudi City Construction Inspection Co. Ltdofact Commissioning Testing Report of
the project ‘Waste Coke Oven Gas Recovery and Reearnion of Kilns in Loudi
WUJO Industrial Co. Ltd., 1 April 2010

Loudi City Government Human Resource and $&=aurity Bureau, the average
salary in Hunan Province in 2010’ 1 June 2011

Coal gas equipment maintenance and repair sem&éricluding spare parts
replacement), 5 January 2009, Lianyuan Huiyuan@ad.td.

Letters of approval

DNA of China: National Development and Refad@mmmission: Letter of approval for
“Waste Coke Oven Gas Recovery and ReconstructiorKilois in Loudi WUJO
Industrial Co. Ltd.”, dated 21 May 2010.

It is confirmed by:
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http://cdm.ccchina.gov.cn/website/CDM/pdf/item_nkerh_new5363.pdf

/38/ DNA of the United Kingdom of Great Britain and Northern Ired: Department o
Energy & Climate Change: Letter of approval for “$#&aCoke Oven Gas Recovery
and Reconstruction of kilns in Loudi WUJO Indudt@a. Ltd.”, dated on 16
September 2010.

3.1.3 Methodologies, tools and other guidance by the CDMxecutive Board

/39/ CDM Executive BoardValidation and Verification ManualVersion 01.2, EB 55
Annex 1, dated 30 July 2010.

/40/  CDM Executive Boardaseline and monitoring methodology AMS-I|INgrsion: 03,
EB 51,Waste energy recovery (gas/heat/pressure) Projited 04 December 2009.
CDM Executive BoardBaseline and monitoring methodology AMS-IIu€¥sion: 4.0,
EB 60, Waste energy recovery (gas/heat/pressun@ats, dated 15 April, 2011

/41/  CDM Executive BoardAttachment A of Appendix B of the Simplified Mdazdiand
Procedures for Small-Scale CDM project activitiggrsion 08.0, dated 29 September
2011, EB 63, Annex 24

/42/  CDM Executive Board: Guidance for request @mviation titled ‘Application of
AMO0005 and AMS-1.D in Chiriadated 7 October 2005.
http://cdm.unfccc.int/Projects/deviations/87512

143/ CDM Executive Boardfool to determine the remaining lifetime of equipindetailed
in EB 50, Annex 15 dated 16 October 2009

/44/  CDM Executive Boardslossary of CDM Term¥ersion 06.0, EB 66, Annex 63, dated
2 March 2012

/45/  CDM Executive Board, Approved consolidateddhas and monitoring methodology
ACMO00012 version 04.0.0 EB 60Consolidated baseline methodology for GHG
emission reductions from waste energy recoveryeptojlated 15 April 2011

/46/  CDM Executive Board, Annex 4Buidance on the demonstration and assessment of
prior consideration of the CDNExecutive Board Meeting Report, version 01, EB211,
August 2008

/47/  CDM Executive Board, Annex 8&uidelines on the demonstration and assessment of
prior consideration of the CDMExecutive Board Meeting Report, version 02, EB 48
17 July 2009

/48/  CDM Executive Board, Annex 1@uidelines on the demonstration and assessment of
prior consideration of the CDIMExecutive Board Meeting Report, version 04, EB 62
15 July 2011

149/  CDM Executive BoardGuidelines on the assessment of investment analgstsion
05, Annex 5, EB 62

/50/ CDM Executive Board:Consolidated baseline methodology for GHG emission
reductions from waste energy recovery prqgjeersion 04.0.0, Annex 5, EB 60, 15
April 2011

/51/ CDM Executive Board: Meeting Report EB 41 @aaph 67)

Page 6




DET NORSKE VERITAS i g
Report No: 2012-9382, rev. 02

VALIDATION REPORT DNV

3.1.4 Documentation used by DNV to validate / cross-checkhe information

152/

153/

154/

/55/

156/

157/

158/

159/

160/

161/

162/

provided by the project participants

IPCC 2006 IPCC Guidelines for National Greenhouse Gagentories Reference
Manual, 2006.

NDRC and the Ministry of Construction P. R.itzh the Economic Assessment method
and Parameters for Construction Project, the thedition dated July 2006.

The Central People’s Government of the PesfR&Epublic of China Regulation of the
People’s Republic of China on surtax for educatapenses dated on the 20 August
2005.

The Law of the People's Republic of China on Emtegpincome Tax, [2007] No.63,
implemented on 16 March 2007.

The Central People’s Government of the People’suRkpof ChinaRegulations of the
People's Republic of China on City Maintenance &uahstruction Tax19 August
2005.

Interim Regulation of the People’s Republic of Ghon Value Added Tax dated on the
10 November 2008.

UNFCCC Registered CDM Projects:

5224: Zhonglian 4.5MW Waste Heat Power Generatiajelt in Hebei Province

4208: Jiangxi Nanfang Cement Low Temperature Wastat Power Generation
Project

3564: Sichuan LiwanBusen Cement Waste Heat Recof@ryPower Generation
Project

3832: Liaoning Chaoyang Waste Gas Recovery fortibidy Generation

National Bureau of Statistics of Chiiaxed investment prices have increased from
2005 to 2007.

http://www.stats.gov.cn/tjgb/ndtjgb/qgndtjgh/t20Q8@_402307796.htm
http://lwww.stats.gov.cn/tjgb/ndtjgb/qgndtjgh/t20828 402387821.htm
http://lwww.stats.gov.cn/tjgb/ndtjgb/qgndtjgh/t20028 402464933.htm

National Bureau of Statistics of Chi@&M cost increased from 2005 to 2007.
http://www.stats.gov.cn/tjgb/qttjgb/qgqttjgh/t20860 402329458.htm
http://lwww.stats.gov.cn/tjgb/qttjgb/qgqttjgh/t20628_402405314.htm
http://lwww.stats.gov.cn/tjgb/qttjgb/qgqttjgh/t20620_402481634.htm

UNFCCC: PDD version 3 dated 8 October 2010 of tlugept activity was webhosted
for global stakeholder consultation for the peridm 20 October 2010 to 18
November 2010
http://cdm.unfccc.int/Projects/Validation/DB/RH10EBHW8Y2S5B1TY2183GEBH
V4Z/view.html

Pipeline specification, Hunan Laodaohe Comsitvn Group Co., Ltd., 20 August 2012

The validation identified two CARs and ten CLs. TBARs and CLs were satisfactorily
addressed by the project participants by among®ttewising the PDD (please refer to Table
3 in Appendix A for further details). In additioa the changes made to the PDD as a result of
the validation findings, the following changes ke tPDD (version 5 dated 20 March 2012)
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were made compared to the version of the PDD phaxdigor stakeholder comments (version
3 dated 8 October 2010):

* Changes related to the responses provided to the &Ad CLs identified in the
DNV’s draft validation report.

* Methodology was updated from version 03 to vergdidhof AMS-111.Q (CAR 1).
* Change of crediting period start date to 1 Oct@tdr2.

* The name of project activity has been correctegtuised PDD. The project name is
in consistent with LoA from Host Party and LoA frokmnex | Party, and the revised
PDD (CAR 2).

After reviewing the revised version of the PDD vens5, dated 20 March 2012, DNV issued
this final validation report and opinion.

3.2Follow-up interviews with project stakeholders

On 28 December 2010 the GHG auditor Zhang Lei LacasCDM validator Zhang Xiaojun
Johnsen from DNV visited the project site locatéd_-audi City, Hunan Province, P.R of
China and performed interviews with project stakears.

Date Name Organization  Topic

/63/ 2010-12-28 Peng Canhua Loudi WUJO > Information of project constructi

Jiang Wenshenglndustrial Co. > The development of similar
Ltd (Project projects in Hunan Province

» The approval status (incl. EIA

Xie Xianzhi Owner) approval, the feasibility study
Zhang Tieru report apl))proval, CDM project
imi approva
Peng Shimin » Project management
» Emission reduction monitoring
plan
» Consulting process for
stakeholder’'s comments
» Investment risks and barrit
164/ 2010-12-28 Wu Ehui B-road > Baseline determination of tl
; i project
[).e”gh'.(”'h“a” f:]r:fee;?ﬁte'?]?al) > Applicability of selected
Liu Zhiyong methodology AMS-IIIQ
Management 5. |sgyes related to the additionality
Co Lt_d » Common practice analysis
PProject » Emission reductions calculation
Consultant) » Emission reduction monitoring

plan and project management

3.3Resolution of outstanding issues

The objective of this phase of the validation igdsolve 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 customisgdHte project. The protocol shows in a
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transparent manner the criteria (requirements),nsed verification and the results from
validating the identified criteria. The validatipnotocol serves the following purposes:

It organises, details and clarifies the requireme@n€DM project is expected to meet;

It ensures a transparent validation process winergdlidator will document how a particular
requirement has been validated and the resuleovalidation.

The validation protocol consists of four tables.eTtifferent columns in these tables are
described in the figure below. The completed vaiafa protocol for the project activity
“Waste Coke Oven Gas Recovery and Reconstructidgfiliog in Loudi WUJO Industrial Co.
Ltd.” in China is enclosed in Appendix A to thigpuoet.

Table 2 of the validation protocol documents thaliings of the desk review of the project
design documentation and follow-up interviews wijloject stakeholders. Any findings
raised in Table 2 are listed in Table 3 of the @erot, and changes to the description of the
project design as a result of these findings welldoldressed in Table 3. Table 2 thus may not
reflect all aspects of the project as describetierfinal PDD submitted for registration.

A corrective action request (CAR) is raised if afiehe 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 cannahbeitored or calculated.

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

A forward action request (FAR) is raised duringidafion to highlight issues related to
project implementation that require review durihg first verification of the project activity.

FARs shall not relate to the CDM requirements &gistration.
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Validation Protocol Table 1: Mandatory Requirementsfor CDM Project Activities

Reguirement Reference

Conclusion

The requirements tr

project must meet. or

Gives reference to the legislati
agreement

where th

This

is either acceptable based on evide

eprovided QOK) or a corrective action request

requirement is found.

(CAR) if a requirement is not met.

Validation Protocol Table 2: Requirement Checklist

to the proposed CDM
project activity under
validation.

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 (I) or any | conclusion | requirements. Aarective action
guestions the answer to other follow-up is arrived at | reguest (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 or 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 bef
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

the applicable CDM requirements
have been met. #orward action
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
participants

Validation conclusion

TheCARs and/ orCLs
raised in Table 2 are
repeated here

Reference to the checklis
question number in Table
2 where the CAR or CL is|
explained.

The responses given by

the project participants
to address the CARs
and/or CLs.

The validation team’s
assessment and final
conclusions of the CARs
and/or CLs.

Validation Protocol Tabl

e4: Forward Action Requests

Forward action request

Ref. to checklist question
in table 2

Response by project participants

The FARSs raised in
Table 2 are repeated
here

Reference to the checklis
question number in Table
2 where the FAR is
explained.

Response by project participants on how forwardioact
request will be addressed prior to first verificaii

Figure 1 Validation

protocol tables
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3.4Internal quality control

The validation report underwent a technical reviparformed by a technical reviewer

qualified in accordance with DNV’s qualification reme for CDM validation and

verification.

3.5Validation team

Type of involvement

2 =
3 S| 5 ol
2 58| 2|35
2 °els| a2l ol a
2| = c| 2 8|2 X
9 : (o)) 9 e 9, () o
2=l 8 J]£|W
Slele|l2|e|a|0|®T
x| 2l ol ol |l g« S
%] Q Q| 9| o
_ Q| 2| 0| S| o] x| &
Role Last Name |FirssName |[Country | Q|| X | O |F | F|F]|L
Team leade Kumarasw | Chandrashe | India v V|V
(Validator) (from | my ara
2012)
Validator Lucas Zhang Le China v iV |V v
Validator (until Johnse Xiaojun China v |V v v
2011) Zhang
Expert Little Grant South v v
Stephen Africa
Assessor unde Uddin Noim Australia | v v
training
Expert (SE inpu | Dvorak Stanisla Czech v
at TR) Republic
Expert (SEinput | Van Jar Belgiumr v
at TR) Evercooren
Technical Aalders Edwin Norway 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 thdofeing sections. The validation criteria
(requirements), the means of verification and #sults from validating the identified criteria
are documented in more detail in the validatiortqgmol in Appendix A.

The initial validation findings relate to the projedesign as documented and described in the
PDD, version 5 dated 20 March 2012 /1/.

4.1Participation requirements

The project participants are Loudi WUJO Industi@d. Ltd. of China and the Originate
Carbon Ltd of the United Kingdom of Great BritaindaNorthern Ireland. The host Party
(China) meets all relevant participation requiretaerChina fulfils the requirements for
participating in a CDM project activity. China fad the Kyoto Protocol on 30 August 2002
and has established DNA, National Development agfdiffh Commission (NDRC).

A letter of approval (LoA) /37/ was issued by DNA ©hina on 21 May 2010, authorizing
Loudi WUJO Industrial Co. Ltd as project participamd confirming that the project assists
in achieving sustainable development /37/. By checkhe link from NDRC, DNA of China,
DNV can verify the authenticity of LoA from China:

http://cdm.ccchina.gov.cn/website/CDM/pdf/ltem nk&rnh new5363.pdf

The LoA from Annex | Party the United Kingdom of éat Britain and Northern Ireland
issued on 16 September 2010 /38/ has been reckom@dB-road (International) Investment
Management Co. Ltd. authorizing Originate Carboh lais project participant and confirming
the voluntary participation in the CDM. DNV doest mmubt the authenticity of the letter of
approval.

DNV considers the letters are in accordance wittagraphs 45-48 of the VVM version 1.2
139/.

The validation did not reveal any information thatlicates the project can be seen as a
diversion of official development assistance (ODdy)ding towards China.

4.2Project design

The proposed project waste coke oven gas (COG)eegovia reconstruction of existing

kilns at WUJO (Loudi WUJO Industrial Co. Ltd) isclated in Shimen Industry Park, Maotang
Town, Lianyuan, Hunan Province, the People’s Rapudfl China. The central geographical
coordinates of the project is at longitude of 125&East and latitude of 27.763orth.

Prior to the implementation of the proposed proj2ctets of glass furnaces, 4 sets of Lehres,
2 sets of processing lines, 1 boiler and 5 enamalerters were operating at the Loudi
WUJO Industrial Co. Ltd. Prior to the project implentation, these facilities used coal gas as
the fuel to generate thermal energy through 3 watat gas furnaces and 3 mixed coal gas
furnaces. Water Coal Gas is the mixture of carb@maride and hydrogen, generated by
heating coal and water vapour. Mixed Coal Gas -aterkusing air and water as a gasifying
agent, and reacting with the heating coal to gemgrayas. Collectively these are referred to
as ‘coal gas’ in the PDD /1/.

In the project scenario, 3 water coal gas furname$ 3 mixed coal gas furnaces will be
removed and the coal gas will be replaced by colem @as supplied by the two sets of coke
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ovens at the nearby Lianyuan City HUIYUAN Gas Add (which is a branch of Hunan
Wujo Light Industry & Chemicals Group Co. Ltd).

Lianyuan City HUIYUAN Gas Co., Ltd, a branch of Ham Wujo Light Industry &
Chemicals Group Co. Ltd releases about 3.8xWén® of Coke Oven Gas (COG), as
byproduct of coke production, into the atmosphdterancineration. The proposed project
activity involves reconstruction of existing kil(igcluding glass furnaces, lehres, processing
lines, boilers and enamel converters) and instafiadf a set of gas pipelines with a length of
27 km from Huiyuan to WUJO /2/, to recover the Cakeen Gas (COG) and use them as
fuel instead of the current coal gas for generatiomeat.

Following Table 1 and Table 2 provides details gfiipment specification before and after
the project implementation, respectively. Spectimas of the main equipment have been
verified from approved FSR /2/ and ‘the main equepintechnical specifications’ /20/. The
remaining lifetime of the main equipment have beenfied from ‘Main equipment lifetime
proof’ issued by Hunan Province Loudi City QuaktyTechnical Inspection Bureau /16/.

Table 1: Main equipment specification before thplementation of the project activity:

Name of . . .
. Quantity Main technical parameters

equipment
Designed annual yield of coke: 400,000 tonnes
COG yield per unit of coke: 437.5 Nfn

63-hole Designed annual yield of COG: 175,000,000 Nm

WKD43D 2

coke oven Total annual yield of COG of 2 coke ovens: 350,000,Nn?
Technical Lifetime: 20 year
Remaining lifetime: l4year
Designed annual yield of water coal gas: 2800-3200/h
Furnace diameter: 2400mm
Ash pan revolution speed: 0-2r/h

Water coal

gas furnace 3 ] o
Technical Lifetime 20 year
Year Installed 2005
Remaining Lifetime 13 year
Model: GC-3

Mixed coal ] ] ]

gas furnace 3 Designed annual yield of mixed coal gas: 5000-6966/h
Furnace diameter: 3000 mm
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Ash pan revolution speed: 0.232-2.571r/h
Technical Lifetime 20
Year Installed 2005
Remaining Lifetime 13 year
Output of glass solution: 77—80t/d
Area: 45nt
Furnace pressure: 20kPa
45nt glass 1 . .
furnace Suitable motor parameters: YZ160M-6 5KW
Fuel type: Coal gas
Energy efficiency: 89%
Lifetime: 15 yearr
Output of glass solution: 75—78t/d
Area: 56 nf
Fuel type: Coal gas
sént glass 1 Suitable motor parameters: YZ160M-6 5.5KW
furnace
Furnace pressure: 20kPa
Energy efficiency: 89%
Lifetime: 15 yr
Model: SHFx6-1.25-L1Z
Output of steam: 6t/h
Temperature: 19¢
Pressure: 1.25MPa
6 ton Coal 1
Burnt Boiler Energy efficiency: 89%
Technical Lifetime 25 year
Year Installed 2000
Remaining Lifetime: 13 year
Lehre 2 Width of net: 1800mm/2050mm
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Length of net: 37m
Suitable motor parameters: YCTL180-4A,4KW
Energy efficiency: 88%
Lifetime: 20 year
Width of net: 2600mm
Suitable motor parameters: YCTL180-4A,5.5KW
2
Energy efficiency: 88%
Lifetime: 20 year
PTZTF2L-3.2L-42
1. Capping machine FK3.2-41
FK2-41
2. Cut small opening machine
Cut big opening machine
. Cut big bottom machine
Including:
3. Drying machine C series
Processing
line 2 WL-K-2
4. End-pulling machine
2L
Lifetime: 20 year
Energy efficiency: 82%
Diameter of switcher 3600
Lengthxwidthxheight of heating zone/m 17x0.72x0.782
The chain length of Firing furnace/m 40
3 Temperature of heating zone 820-880
Enamel . . 2200-3000
converter Production capacity (Kg/h)
20 yearr
Lifetime: y
Energy efficiency: 82%
Diameter of switcher ®2700
1
Lengthxwidthxheight of heating zone/m 17x0.62x0.782
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The chain length of Firing furnace/m 40
Temperature of heating zone 820-880!
Production capacity (Kg/h) 2500-2600
Lifetime: 20 year
Energy efficiency: 82%
Lengthxwidthxheight of heating zone /m 3x1.6x0.4
Temperature of heating zone 820-88D

1 Production capacity (Kg/h) 1250-1300
Lifetime: 20 yearr
Energy efficiency: 82%

Table 2: Main equipment specification after the lienpentation of the project activity:

Name of equipment | Quantity

Main technical parametes

Model: L93WD/L84WD
Outlet pressure/ temperature: 30Kp&@o
Voltage: 10kVv/380V
Medium: COG

COG compressor 1 Flow rate: 315rmin
Technical Lifetime: 15 years
Year Installed: 2009
Remaining Lifetime: 12 years
Output of glass solution: 77-80t/d
Area: 45
Fuel type: COG

45nt glass furnace 1

Suitable motor parameters:

YZ160M-6 SKW

Furnace pressure: 20kPa
Energy efficiency: 93%
Technical Lifetime: 25 years
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Year Installed: 2000
Remaining Lifetime: 13 years
Output of glass solution: 75-78t/d
Area: 56 M
Fuel type: COG

Suitable motor parameters:

YZ160M-6 5.5KW

5617 glass furnace 1 Furnace pressure: 20kPa
Energy efficiency: 93%
Technical Lifetime: 25 Years
Year Installed: 2001
Remaining Lifetime: 14 years
Model: SZL6-1.25-WIIAI
Yield of steam: 6t/h
Temperature: 19%C

6 tonne COG burnt L Pressure: 1.25Mpa

boiler
Energy efficiency: 92%
Technical Lifetime: 20
Year Installed: 2009
Remaining Lifetime: 17 years
Width of net: 1800mm/2050mm
Length of net: 37m
Suitable motor parameters: YCTL180-4A, 4KW
) Fuel type: Coke Oven Gas

Lehre Energy efficiency: 94%
Technical Lifetime: 24 years
Year Installed: 2004
Remaining Lifetime: 16 years
Width of net: 2600mm

2

Suitable motor parameters:

YCTL180-4A, 5.5KW
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Fuel type: Coke Oven Gas
Energy efficiency: 94%
Technical Lifetime: 24 years
Year Installed: 2004
Remaining Lifetime: 16 years
PTZTF2L-3.2L-42
1. Capping machine FK3.2-41
FK2-41
2. Cut small openin
machine
Cut big opening
Including machine
: Cut big bottom machine
3. Drying machine C series
4. End-pulling machine | \\/| k>
Processing line
2L
Fuel type: COG
Technical Lifetime: 20 years
Year Installed: 2004
Remaining Lifetime: 12 years
Energy efficiency: 82%
Volume: 20,000 rh
Medium: COG
20,000nd gas cabinet Technical Lifetime: 20 years
Year Installed: 2009
Remaining Lifetime: 17 years
Diameter of switcher 3600

Enamel converter

Lengthxwidthxheight of heating zorn
/m

€17x0.72x0.782

The chain length of Firing furnace/m 40
Temperature of heating zone 820-880
Production capacity (Kg/h) 2200-3000
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Fuel type: COG
Technical Lifetime: 20 years
Year Installed: 2004
Remaining Lifetime: 12 years
Energy efficiency: 82%
Diameter of switcher 2700
}_rﬁngthxwidthXheight of heating Z0M€) 5. 62x0. 782
The chain length of Firing furnace/m 40
Temperature of heating zone 820-880
Production capacity (Kg/h) 2500-2600

. Fuel type: COG
Technical Lifetime: 20 years
Year Installed: 2004
Remaining Lifetime: 12 years
Energy efficiency: 82%
I(_;Q)gthxwidthXheight of heating zZones 1 6x0.4
Temperature of heating zone 820-880
Production capacity (Kg/h) 1250-1300

1 Fuel type: COG
Technical Lifetime: 20 years
Year Installed: 2004
Remaining Lifetime: 12 years
Energy efficiency: 82%

The two sets of coke ovens in Lianyuan Huiyuan 6gkto. Ltd releases about 3.5%10m*
COG /17/ as by product of coke production /2/. Praiect will utilize 71,880,000 Nivyear

of waste coke oven gas /18/ from coke productionickvis one-fifth (20%) of total COG
produced and transported via gas pipeline to gémdreat in WUJO glass manufacturing
facility so as to replace the coal gas.

The COG is burnt in two glass furnaces, in whiclw raaterials are heated and melted into
liquid for producing glass. The total COG usage amidrom July to December in 2010 was
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recorded as 52,134,205.5 Rmand the total COG usage amount in 2011 was redoade
74,956,478.0 Nrh/19/. This demonstrates that the COG consumptioproject scenario is
significantly less than the total amount of COGdued by Lianyuan Huiyuan Coking Co.
Ltd /17/. This is significantly less than the totinount of COG produced by Lianyuan
Huiyuan Coking Co. Ltd. Additionally there is a @00 Nn? COG gas cabinet /2/ that can
store and adjust the supply of COG. In case ofegtofdowntime, consumption of grid
electricity is not required and the COG gas indghs cabinet is a timely energy supplement
source.

The construction of the gas pipeline (specificatibpipeline is L245*D426*10mm /62/) was
completed at the time of site inspection by the D&Mt team /63/.

The project included three systems: coke ovensuigu4n, glass furnaces, Lehres, processing
lines, boiler, enamel converters and other auxilfacilities in WUJO.

The project starting date is defined as the dathekiln reconstruction contract signed on 3
November 2008/10/, which is an early financial catnment by the PP. DNV considers the
definition of the project starting date to be indiwith “Glossary of CDM terms” (version
06.0) /44/ in which the defined starting date @& fhioject activity is the earliest date at which
either the implementation or construction or rezicen of the project activity begins.

The technical lifetime of project activity is 10ars /2/. Lifetime of the main equipment have
been verified as per “Tool to determine the renmgjrifetime of equipment”, detailed in EB
50, Annex 15 (16 October 2009) /43/ from the evaerMain equipment life time proof”
issued by Hunan Province Loudi City Quality & Teatah Inspection Bureau on 1 November
2009 as detailed in Table 1 and Table 2 above Aliked 10 years crediting period has been
selected by the project participants starting 1oBet 2012. The emission reductions are
calculated to be on average 57 461 {€@er year over the fixed ten-year crediting period
During the site visit, DNV checked the completenessl consistency of the project
description reported in the PDD and can confirnt th& information and considerations
reported are complete and accurate.

DNV considers the project description of the projeentained in the PDD is complete and
accurate. The PDD complies with the relevant foamd guidance for completing the PDD.

4.3Application of selected baseline and monitoring mébdology

The project correctly applies the approved conatdid baseline and monitoring methodology
AMS-III.Q “Waste energy recovery (gas/heat/pressimject”, version 4.0 /40/.

The GSP version of PDD /1/ adopted methodology ANLE (version 03) /40/. The revised
version of PDD has adopted the updated methodddg$-111.Q, version 4.0.

A CAR was raised in Table 3 (CAR 1) in order for ®Rprovide revised PDD with adopted
new version of the methodology. Other issues waiged on the project’s compliance with
the applicability criteria of the applied methodgpjaas follows:

* For determining the time periods for which the esiuis reduction credits can be claimed,
the remaining lifetime of equipment currently beimged is requested to be demonstrated
and compared with the crediting period (CAR 1)

« The waste coke oven gas utilization status in tieeace of the project activity needs to
be proven by one of the designated options providate applied methodology (CAR
1).
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The assessment was carried out for each appligabilieria and included among others the
compliance check of the local project setting wiitle applicability conditions in regard to
baseline setting and eligible project measures.

Methodology applicability criteria

Applicable
or not
relevant

Justification / Explanation of
Proposed Project Activity

The category is for project activities th
utilize waste gas and/or waste heat
existing facilitiesas an energy source for:
(&) Cogeneration; or

(b) Generation of electricity; or

(c) Direct use as process heat; or

(d) Generation of heat in elemental proc
(e.g. steam, hot water, hot oil, hot air); or

(e) Generation of mechanical energy

aAtppIicabIe
a

eSS

The proposed project waste coke oyen
gas (COG) recovery via reconstructipn
of exiting kilns at WUJO (Loud

WUJO Industrial Co. Ltd) is located in
Shimen Industry Park, Maotang
Town, lianyuan, Hunan Province,

China as an energy source for
generation of heat in elemental processes
including: glass furnaces, Lehres,
processing lines, boilers and enamel
converters /2/.

The category is also applicable to proj
activities that use waste pressure
generate electricity at existing facilities.

efMot relevant
to

The project activity does not involve
the utilization of waste pressure.

The recovery of waste gas/heat/press
should be a new initiative (no was
gas/heat/pressure was recovered from
project activity source prior to th
implementation of the project activity).

udgplicable
te

the
e

This is a new initiative as it relaties
reconstruction of existing kilns at WUJO.
Prior to the proposed activity, these
facilities were using coal gas as fuel
for thermal energy generation. From 3
sets of water coal gas furnace and 3
sets of mixed coal gas furnaces /2/.
And as confirmed during the site visit.

Measures are limited to those that result
emission reductions of less than or equa
60 kt CO2 equivalent annually.

irApplicable
to

The emission reduction is 57,461 t
COelyr, which is less than 60 kt
COselyr. This is consistent with the
Methodology AMS-III.Q  (version
4.0).

The category is applicable under th&pplicable

following conditions:

a) The energy produced with th
recovered waste gas/heat or wg
pressure should be measurable;

b) Energy generated in the project activ
may be used within the industri
facility or exported to other industri
facilities (included in the projec
boundary);

e
ste

ity
al
al
1

a) The energy produced with the
recovered waste COG will he
measured by measuring waste
coke oven gas via flow meter
installed in the main pipeline and
compressed coke oven gas as used
gas consumed equipments vyia
flow meter installed at the gas
inlet of each equipment. This is |n
accordance of the monitoring plan
as stated in the PDL1/. T
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c)

d)

Electricity generated in the project
activity may be exported to the grid pr

used for captive purposes. However,

the methodology is not applicable

projects where the waste gas/hgat

recovery project is implemented in

single-cycle power plant (e.g., gas

turbine or diesel generator) where heat

generated on site is not utilizable f
any other purposes on-site except
generate  power. The  projeq

recovering waste energy from such

power plants for the purpose pf

generation of heat only can apply this

methodology;

For a project activity which recovef

waste gas/heat/pressure for poy

generation from multiple sources (e

kiln and single-cycle power plant), th

methodology can be used
combination with AMS-I11.AL
provided that:

(i) Within the project activity it is
possible to distinguish two distinct
waste energy sources such that:

* Waste energy source-l (e.g. kil
belongs to such waste heat sour
which are eligible under AM$H.Q;

* Waste energy source-ll (e.g. sing
cycle power unit) belongs to su
waste heat sources which &
eligible under AMSHI.AL;

(ii) It is possible, for each waste ener
source, to determine the basel
according to the specifi
methodology referred to;

(i) It is possible to objectively allocat
the electricity produced in the
project activity to each waste ener,
source, by means of one of the
following methods:

e Through separate measurementg
the electricity produced by utilizin
waste energy from each wag
€nergy source; or

e Through separate measurementg
the energy content of the wag

g.
is
in

n)

ces

e-
th
re

ay
ne

energy carrying medium (WECI

b) The proposed project will use the
energy generated (heat)
utilization of waste COG in th
kilns only and within the projeqt
boundary. The project boundary
includes coke ovens in Huiyuan
and glass furnaces, Lehres,
processing lines, boiler, enamel
converter and other auxiliany
facilities in WUJO and a set of gas
pipes with a length of 27 km fro
Huiyuan to WUJO, which is
consistent with the Methodology
AMS-III.Q (version 4).

c) This project does not involve in
any electricity generation. The
proposed project recovers waste
COG for the purpose of generatipn
heat in the kilns.

d) This project activity does nat
involve for power generation.

e) The emission reductions are
claimed by Loudi WUJC
Industrial Co., Ltd., the generator
of thermal energy using waste
energy (COG). Loudi WUJO
Industrial Co. Ltd, which is the PP
from Host Party1//37/

f) All of the energy generated hy
waste COG in the project is used
by the project owner itself. There
is no energy exported to other
facilities. PP Loudi WUJQ
Industrial Co. Ltd owns coke
ovens in HUIYUAN and glass
furnaces, Lehres, processing line
boiler, enamel converter and other
auxiliary facilities in WUJO.

g) The credits will be claimed in g
fixed crediting period of 10 years.
The remaining lifetime of al
equipment currently being used |is
more than 10 years. Technigal
lifetime and the remaining lifetime
of all the equipment has been
demonstrated in Lifetime proof
for main equipment’ by Hunan
Province Loudi City Quality &
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e)

f)

9)

h)

streams used for electricit
production; or

e Through separate measurements
the energy content of the wag
energy streams that are associg
with each waste energy source 3
used for electricity production or fq
the WECM generation in a commg
waste heat recovery system (e.g
steam is generated by waste h
from a kiln and waste heat from
internal combustion engine in
common waste heat recove

boiler);

The emission reductions are claimed
the generator of energy using wa
energy,

In cases where the energy is expor
to other facilities (included in th
project boundary), the following at
required;

(i) All historical information from the

recipient plants;

(i) An official agreement exist
between the owners of the projg
energy generation plar
(henceforth  referred to 4
generator, unless specifig
otherwise) with the recipien
plant(s) that the emissig
reductions would not be claime
by the recipient plant(s) for usir]
a zero-emission energy source;

For those faciliies and recipien
included in the project boundary, th
prior to implementation of the proje
activity (current situation) generatg
energy on-site (sources of energy in
baseline), the credits can be claimed

minimum of the following time
periods:
() The remaining lifetime o

equipment currently being used;

and
(ii) Crediting period.

The waste gas/heat or waste press
utilized in the project activity woul
have been flared or released into
atmosphere in the absence of

of
te
ted
ind

=

n

eat
AN
a

ry

by
ste

ted

S
rCt
nt
1S
2d
t

n
d
g

ts
at
Ct
2d
the
for

sure
)
the
the

h)

technical inspection Bureau on|1
Nov 2009/16/.

In the project, Option (iv) i$
selected to demonstrate the COG
status in the absence of the project
activity. Direct measurement
COG was not made prior to the
project's implementation, and
there is no evidence in the form
Energy bills as the waste gas was
released to the atmosphe
Similarly, a historical energy
balance is not available for the
separate facility generating the
waste gas sed in the project
Therefore, manufacturer’s original
specification/ information
schemes and diagrams from
construction of the facility ar
used to estimate the quantity and
energy content of waste gas/heat
produced at the plant and fo
calculate the capacity/per unit
product produced.

There are in total two coke ovens
in the Huiyuan coking plant, the
COG production capacity of each
coke oven is 175,000,000 N
COG production capacity of the
two coke ovens is 350,000,000
Nm® /17/. In absence of th
project (baseline), the COG was
released into the atmosphere after
incineration. At the time of sit
visit it was observed that the gas
was being vented /63//64/
Further it is confirmed from ‘th
main equipment technic
specifications’ issued by Loudi
WUJO Industrial Co. Ltd that th
COG is released into th
atmosphere after incineratid®0/.

© D=
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project activity. This shall be proven |

one of the following options:

(i) Direct measurements,

(i) Energy balance,

(i) Energy hills,

(iv) Process  plant
original specifications

manufacturer’

by

For the purpose of this category wa
energy is defined as: a by-prody
gas/heat/pressure from machines
industrial processes having potential
provide usable energy, for which it can
demonstrated that it was wasted.
example gas flared or released into
atmosphere, the heat or pressure
recovered (therefore wasted).

Gases that have intrinsic value in a s

market as energy carrier or chemical (e

natural gas, hydrogen, liquefied petrole
gas, or their substitutes) are not eligi

S{got applicable

Ict
and
to

be
-or
the
not

pot
g.,
m
ble

under this category.

The project activity involves recove
of coke oven gas only to use as he
Prior to the implementation of th
project activity COG was released
the atmosphere following incineratio

y
pat.

to

The selected baseline methodology is applicabkegollowing applicability conditions are
fulfilled. The assessment of the project’'s comp®mwith the applicability criteria of AMS-
[11.Q (version 4.0) are documented in detail intset B.2 of Table 2 in the validation

protocol in Appendix A to this report.

4.4Project Boundary

The project boundary was assessed in the contepiyafical site inspection, interviews and
based on the secondary evidence received on thgndefsthe project. As per PDD /1/, the
geographical extent project boundary and the cpomding of proposed project boundary are

demonstrated.

The industrial facility where waste energy is geed, including the part of the

industrial facility where the waste heat was uéliz for generation of captive
electricity prior to implementation of the projexttivity:

Validation by DNV: coke ovens in Lianyuan HUIYUANoRing Co. Ltd as per PDD /1/,
approved FSR /2/ and site visit inspection /63//64/

The facility where process heat in the element gssfsteam/electricity/mechanical

energy is generated (generator of process heattsigactricity/mechanical energy).
Equipment providing auxiliary heat to the waste rggerecovery process shall be

included within the project bou

ndary:
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Validation by DNV: glass furnaces, Lehres, proasgdines, boiler, enamel converter and
other auxiliary facilities in WUJO and a set of gapes with a length of 27 km from
HUIYUAN to WUJO as per PDD /1/, approved FSR /2/ and site vispéattion /63//64/.

» The facility (ies) where the process heat in thement process/steam/electricity/
mechanical energy is used (the recipient plantés)ji/or grid where electricity is
exported, if applicable:

Validation by DNV: glass furnaces, Lehres, proaagdines, boiler, enamel converter and
other auxiliary facilities in WUJO as per PDD /approved FSR /2/ and site visit
inspection /63//64/.

It is in DNV’s opinion that the geographical exterftproject boundary of Waste Coke Oven
Gas Recovery and Reconstruction of kilns in LoudUJ® Industrial Co. Ltd. is clearly

defined.

The emission source in this project boundary i®bgwing table:

tal

Source Gas | Included/excluded Justification / Explanation
Fossil fuel CO, Included Main emission source.
consumption for | CH Excluded Excluded for simplification. This is
4 .

thermal energy (I;?(rtlzlsfé\éﬁtlf\gr simplification. This is
Baseline generation N-O Excluded conservative.

Sr?ﬁiligis from ggz E;(:::IISSE? Because there is no historic data,

the flaring 4 excluded for simplification. This is

process, if any N,O Excluded conservative

Supplemental CO, Excluded

fossil fuel CH, Excluded There is no fossil fuel consumption at

consumption at the project plant

the project plar N2O Excluded

sltégi)rlii?yental glc-t Eii:ﬂgzg The p_rqject does not need supplemen
Project | consumption. N,O Excluded electricity.
Activity fF;g;quglteZ?ilrslzlg?s ch)z Ezgllsg:(d The project does not include such

4

gas N,O Excluded Process.

glrj(gt?[gttﬁgnssmns g& Exg:ugzg Excluded. Because in absence of the

combustion of the 4 XClu project, the COG is released into the

waste COG N,O Excluded atmosphere after incineration.

The identified boundary and selected sources asdsgare 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 boundary aresult of the implementation of the
proposed project activity which is expected to dbote more than 1% of the overall
expected average annual emission reduction, whiemat addressed by AMS-K) (version

4.0) /40].
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4.5Baseline determination
According to paragraph 105 of the VVM version 138/ if the approved methodology
selected by the proposed project prescribes thelibasno further analysis for identifying
alternative scenarios is required. Thus, the ifieation of alternatives to the project activity
has not been considered for the proposed projéet.atiditionality has been assessed and has
been described in Section 4.6 of this report.
In accordance with adopted methodology AMS-IIl.@ysion 4.0 /40/, the baseline of the
project activity has been demonstrated by consigdtie following situation:
In the situation where the electricity is obtairfiemin a specific existing power plant or from
the grid, mechanical energy is obtained by electrators and heat from a fossil fuel based
element process (e.g. steam boiler, hot water gesrerhot air generator, hot oil generator),
baseline emissions can be calculated as follows:

(a) Baseline emissions from electricity (&Ey) generated by waste energy

(b) Baseline emissions from electricity (B&,) to provide mechanical energy generated

by waste energy

(c) Baseline emissions to provide thermal energyegeted by waste energy (BE.)

Baseline scenario:

Prior to the implementation of the proposed proj2ciets of glass furnaces, 4 sets of Lehres,
2 sets of processing lines, 1 boiler and 5 enamalerters were operating at the Loudi
WUJO Industrial Co. Ltd. Prior to the project implentation, these facilities used coal gas as
the fuel to generate thermal energy through 3 wedet gas furnaces and 3 mixed coal gas
furnaces. Water Coal Gas is the mixture of carb@maride and hydrogen, generated by
heating coal and water vapour. Mixed Coal Gas atertusing air and water as a gasifying
agent, and reacting with the heating coal to geimgrayas. Collectively these are referred to
as ‘coal gas’ in the PDD /1/.

The proposed project activity involves recoverycoke oven gas frorhianyuan City Huiyuan
Coking Co. Ltd and transport the COG via 27 km fpigefrom HUIYUAN to WUJO. In absence of
the proposed project activity, the COG is reledastmlatmosphere after incineration. Kilns at
WUJO uses coal gas fuel to generate thermal energy.

No electricity and no mechanical energy will be g@@ted and no cogeneration exists in the
project activity. Hence, option (a) and (b) are possible baseline scenarios. Hence option
(c) — baseline emissions to provide thermal en@eyerated by waste energy is selected as
the baseline scenario.

In the baseline scenario, a total of 3.5%MNin* COG produced by two coke ovens /17/ was
released to atmosphere after incineration has hegified from ‘The main equipment
technical specifications’ issued by Loudi WUJO Isttial Co. Ltd /20/. Before
implementation of the project, amount of coal gasstmed by the existing kilns accounted
122,142,559 Nrhin 2005, 121,266,614 Nhand 120,326,700 Nfin 2007, which is verified
from FSR /2/ and ‘Coal and coal gas consumptioondsc(from 2005 to 2007) /21/.

Table 1 above provides details of the main equigrapecification before the implementation
of the project activity.
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Project scenario:

In the project scenario, 3 water coal gas furnaes 3 mixed coal gas furnaces will be
removed and the coal gas will be replaced by colem @as supplied by the two sets of coke
ovens at the Lianyuan City HUIYUAN Gas Co., Ltd falhis a branch of Hunan Wujo Light
Industry & Chemicals Group Co. Ltd).

The existing kilns and furnaces at WUJO will beargstructed and a set of gas pipelines with
a length of 27 km from Huiyuan to WUJO will be irapiented in order to switch from coal
gas to COG utilization.

Table 2 above provides details of the main equigrapecification before the implementation
of the project activity.

The baseline of the project activity has been destrated in accordance with adopted
methodology ASM-111.Q version 4.0 /40/ and has beerrectly applied to identify baseline
scenario and the identified baseline scenario measonably represents what would occur in
the absence of the proposed CDM project activity.

All the assumption and data used by the projectigy@ants are listed in the PDD and/or

supporting documents. All documentations relevaniektablishing the baseline scenario and
are correctly quoted and interpreted in the PDDsufigptions and data used in the

identification of the baseline scenario are justifappropriately, supported by evidence and
can be deemed reasonable.

4.6 Additionality

The project’s additionality has been demonstratedagcordance with Attachment A to
Appendix B of the simplified modalities and proceeki for small scale CDM project
activities /41/. This approach is in accordancénaitlopted methodology AMS-III.Q version
4.0 /40/. Project participants have adopted investmbarrier in order to demonstrate
additionality of the project activity.

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

Project start date:

According to the definitions of starting date shoinnParagraph 67 EB 41 /51/, the starting
date shall be considered as the date at which thgeqgb participant has committed to
expenditures related to the implementation or eela the construction of the project activity.
DNV has verified that 3 November 2008 is the prbgart date. This has been verified from
the Kiln construction contract agreement betweeanyuian City Huiyuan Gas Co. Ltd and
Loudi WUJO Industrial Co. Ltd /10/. This represetits earliest financial commitment for the
project activity as all purchasing contracts rekatio the project equipment have been signed
after this date. Further, DNV has verified that tfage of pipe construction contract, which
was signed on 1 December 2008 between Lianyuan l@ityuan Gas Co. Ltd. (COG
supplier) and Changsha Laodaohe Construction Coynp@2/. Hence, the earliest
commitment to financial expenditure is 3 Novemhb@d&/10/.

Serious consideration of CDM and efforts to secur€EDM status:

CDM project activity shall comply with the requiremts of the latest version of the guidance
on prior consideration as per CDM EB 62 /48]/.
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CDM notification to NDRC, the CDM DNA of China wasibmitted on 17 April 2009 and
acknowledged by NDRC on 27 April 2009 /23/.

CDM notification to CDM EB was submitted on 30 Naveer 2009 (project name Fuel
Switch from Coal to Coke Oven Gas in Wuijiang Inmiaé Co. Ltd Lianyuan by
Lengshuijiang Steel & Iron Co. Ltd) /24/. CAR 2 wassed in order to clarify the variation in
the name of PP and project title as appeared imuomtation to UNFCCC when compared
with PP name and project title in PDD as appeaved@fobal Stakeholder Consultation on 20
October 2010 /61/.
http://cdm.unfccc.int/Projects/Validation/DB/RH10EBHW8Y2S5B1TY2183GEBHV4Z/v
iew.html

In response to CAR 2, PP has justified that theiireqment for notifying prior consideration
to UNFCCC as per Annex 46, EB 41, 2 August 2008 id@pplicable (prior consideration
notification to either Host Party CDM DNA and/or BRCC) for this project activity not
Annex 61, EB 48, 17 July 2009 /47/ (prior consitieranotification to both Host Party CDM
DNA and UNFCCC). It is in DNV’s opinion that priootification to NDRC, the CDM DNA

of China is appropriate and has reasonably addidsseP.

It has also been demonstrated that CDM has be@ushrconsidered for the project activity
from the following sequence of events:

* Feasibility Study Report ‘Waste Coke Oven Gas Repowand Reconstruction of
Kilns in Loudi WUJO Industrial Co. Ltd., by Centrdflechanical International
Engineering design Institute, February 2008 /2/.

» Board of Directors decision to develop the projett CDM, 18 April 2008 /14/.

» Completed FSR and received the approval of Hunamutiee of Economic, 7 May
2008 /4.

« Environmental Impact Assessment Report, Loudi @mvirental protection research
institute, 4 May 2008 /5/.

* Approval of Environmental Impact Assessment, Lowdivironmental protection
research institute, 5 May 2008 /6/.

» Construction contract issued by Lianyuan City HaiyuGas Co. Ltd, 3 November
2008 project start date) /10/.

* Singed a consulting contract with B-road Investrm@ot Ltd to develop CDM project,
16 October 2008 /12/.

* Notification of CDM intent approval from NDRC, CDMNA of China 17 April 2009
123.

» Signed ERPA with CERs purchaser, October 2009 /9/.

* Prior consideration to UNFCCC (with project nameeF8witch from Coal to Coke
Oven Gas in Wuijiang Industrial Co. Ltd Lianyuan lbsngshuijiang Steel & Iron Co.
Ltd) 16 November 2009 (acknowledged by UNFCCC omN89ember 2009) /24/.

» Operation start date (1 April 2010) as the dateamimissioning of the project activity
134].

» Letter of Approval from NDRC, the CDM DNA of ChiMay 2010 /37/.
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» Letter of Approval from UK CDM DNA, 16 September1D/38/.

* Webhosted of PDD for global stakeholder consulatia UNFCCC web on 19
October 2010

It is DNV’s opinion that the proposed CDM projectigity complies with the requirements
of the latest version of the guidance on prior atgraition of CDM Annex 13, EB 62 /48/.

4.6.2 ldentification of alternatives to the project activity
No alternative scenario has been identified exttepbaseline scenario.

4.6.3 Investment analysis

Choice of approach

Since the proposed activity generates financialemmhomic benefits other than CDM-related
income through saving due to not having to purchassd and generate coal gas and the
baseline alternative does not involve an investni@nthe project participants, a benchmark
analysis is justified for conducting the investmanalysis.

Benchmark selection

According to the ‘Economic Evaluation Method andrdPaeter for Construction Project’
version 3 /25/ issued by China NDRC, a project-IBRL3% (before tax) is regarded as a
benchmark for investing in glass manufacturing stdu in China, which is the latest
available at the time of decision The benchmark3$o (project-basis before tax) is therefore
appropriate to this project. DNV was able to canfithis is suitable and reasonable as
following:

* The main products of the Loudi WUJO Industrial AQd, which is a branch of
Hunan WUJO Light Industry & Chemicals Group Co. &, are vacuum flask and
ceramic products.

 This benchmark was determined by NDRC of China /280 represents a
government/official approved benchmark.

* This benchmark is for project and before tax aredIRR type of this project is also
for project and before tax.

DNV is thus able to confirm that this benchmarkustable and reasonable.

Input parameters
DNV has validated the input parameters used imfife analysis according to the Guidelines
on the assessment of investment analysis /49/raadciordance to the VVM version 1.2 /39/.

A feasibility study report (FSR) in China is requdr to be developed by a third party
accredited for this task by the government. An apak letter of the FSR is issued by the
government only after the FSR passes the publiesassent of the sector experts designated
by the government. A FSR can thus be regarded asceurate and trustworthy source of
information coming from a recognized entity oncehds the approval letter from the
government.
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The FSR for this project was developed by an ade@dagency Central Mechanical
International Engineering Design Institute in Felyyu2008 /2/ and was approved by Hunan
Province Economic Committee on 7 May 2008 /4/. Débmpared the input parameters for
the financial analysis included in the PDD with fierameters stated in the FSR prepared by
Central Mechanical International Engineering Dedigstitute, and was able to confirm that
the values applied in the PDD /1/ are consistetit walues stated in the FSR /2/.

The FSR was approved on 7 May 2008 /4/, only abbutnonths prior to the commencement
of the project activity (i.e. construction contratate), which was 3 November 2008 /10/.
Given that relative short period of time betweeprapal of FSR and construction contract of
the project activity, it is unlikely in the conteat the project that the input values would have
materially changed and thus reasonable to assuatetibh FSR has been the basis of the
decision to proceed with the investment in thequobactivity.

I nvestment Cost:

“Waste Coke Oven Gas Recovery and Utilization featthg after Reconstruction of Kilns in
the Loudi WUJO Industrial Co. Ltd” is the only pecf activity under validation using
methodology AMS-II1.Q version 4.0. Hence no investincost comparison has been made
with similar project activity — i.e. recovery of at@ coke oven gas and use it via
reconstruction of kilns for heating purpose onlyhether currently under validation or
registered.

The FSR, completed in February 2008 /2/ and apprare7 May 2008 /4/ estimated total
static investment (including the construction of fhipeline and the kiln reconstruction) was
48.29million RMB /2/. This investment cost is comggawith construction contract cost of 19
million RMB for pipeline contraction fromPipe construction contact’ issued by Lianyuan
City Huiyuan Gas Co. Ltd. (COG supplier) and Chdwagkaodaohe Construction Company
on 1 December 2008 /22/ and 29.5 million RMB foinkreconstruction from ‘Kiln
Construction Contract’ issued by Loudi WUJO Indiat€o. Ltd and Lianyuan City Huiyuan
Gas Co. Ltd /10/.

The kiln construction cost is cross checked witith@ang Receipt No. 3028891 dated 15
December 2009 for receipt of 29.5 million RMB isdugy Lianyuan City Huiyuan Gas Co.
Ltd /27/ and appears consistent with kiln constamctontract.

The pipeline construction costs are cross checkiéid ‘®onstruction Invoices’ Invoice No.
5035140 dated 15 December 2009 for payment of fomiRMB and Invoice No. 5035123
dated 3 October 2010 for payment of 12 million Rk2B/. Cross checking with kiln and pipe
construction contracts and payment invoices and &SiRated costs it appear that actual cost
for kiln and pipeline construction is 48.5 milliddMB, which is about 0.43% higher than
total estimated cost (48.29 million RMB) and appda be conservative.

Project revenue:

Project revenue is generated through the savedo€gatrchasing coal and creating coal gas.
The estimates of project revenue have been basttatata given in the FSR /2/.

As the project owner uses raw coal to create tégas burnt in the boilers at the facility, the
coal gas production is dependent on the quantitgoafl. An estimated coal gas price of
0.2/RMB/Nn? /30/ in FSR /2/ which includes the costs of pradgccoal gas from the
purchased coal has been adopted in IRR assesdastimation of coal gas price is based on
Coal gas price calculation evidence /30/ as detdddowing:
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Unit Coal consumption quantity in coal gas produeti0.728 kg/Nm

Unit water consumption quantity in coal gas in ages production: 0.982 kg/Nim

Unit Coal price: 270 RMB/tonne (excluding VAT), whi is compared with coal price
average of 206 RMB/tonne (including VAT) from cgalrchase invoices /29/. The adopted
coal price is conservative.

Unit Water Price: 1.755 RMB/tonne, which is compmhseith actual water price of 1.17
RMB/tonne as per Hunan Province Pricing Administrat31/. The adopted water price is
conservative.

Coal gas annual consumption: 120,326,700 Nm

Unit cost of coal in coal gas production:
0.728 kg/Nni * 270RMB/tonne/1000 = 0.19656 RMB/Nmoal gas

Unit cost of water in coal gas production:
0.982 * 1.755/1000 = 0.00172 RMB/Nm

Coal gas production cost:
120,326,700 Nrh* (0.19656 + 0.00172) RMB/NiE 23,858,378 RMB/year

Staff cost:
10 staffs * 28,200/staff/year = 282,000 RMB. Thaffssalary is cross checked with staff
salary (29 280 RMB/person/year) in Hunan Provird&,/and is conservative.

Equipment repair and maintenances: 400,000 RMB/yelaich is corss checked with coal
gas equipment maintenance and repaire servic@éée /

Total cost:
23,858,378 + 282,000 + 400,000 = 24,540,378 RMB/yea

Therefore, unit cost of coal gas:
24,540,378 /120,326,700°m 0.19828 RMB/Nm

A value of 0.2/RMB/Nm in FSR has been considered in FSR /2/ which appeaibe
reasonable.
Taxes:
These were taken from the FSR /2/ and they arménthe current Chinese regulations. Tax
rates have been crossed-checked with nationaldadsegulations as following:

» Tax rates account to 17% for VAT /571,

* 25% for income tax /55/,

* 3% educational supplementary tax /54/,
7% for city construction and maintenance tax /56/.

O&M cost:
Operation and maintenance (O&M) cost comprisedhofd factors — repair cost, insurance
and the pipe operation cost (cost of purchase er$port of COG and pipe operation and
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maintenance) of 14.26 million RMB per year /7/ leen verified from approved FSR /2/.
Following table provides breakdown of O&M cost andans of cross check by DNV.

Cost Cost pelglx\//leBa)r (10,000 Cross check reference by DNV

Repair cost 45.29 FSR (p.55)2/
Wage 0.00 n/a
Insurance 10.76 FSR (p.55)2/
Low value consumables 0.00 n/a
Pipe operation cost 1370.00

The sum of:

COG Collection and

Transport 1078.00 FSR (p.55)2/

Pipe Operation and

Maintenance Costs 292.00
Interest 0.00 n/a
Total O&M cost 1426.05 FSR (p.55)/2/

Repair Rate and Insurance Costs:

The Repair cost of the project activity is calcethtis 1% of the construction investment per
year. It is verified that the repair cost (4.520liom RMB) sourced from FSR /2/.This is
conservative as choice of repair rate when compesid registered projects /58/ using the
same methodology AMS-111.Q. The table below givles tepair rate used in other recently
registered projects using AMS-111.Q.

UNFCCC . .
Project Number Project Name Repair Rate
5904 _Zhongllr?m 4.5_MW Waste Heat Power Generation Project 4%
in Hebei Province
4208 Jiangxi Nanfang Ceme_nt Low Temperature Waste Heat 1.5%
Power Generation Project
3564 Sichuan L|WanBusen (_:ement Waste Heat Recovery for 4%
Power Generation Project
3832 Llaonlng_ Chaoyang Waste Gas Recovery for Elegyricit 2 50
Generation
Proposed proiect Waste Coke Oven Gas Recovery and Reconstruction 1%
P POIECY ot kilns in Loudi WUJO Industrial Co. Ltd.

Additionally, it is verified that insurance cost @.076 million RMB) as sourced from FSR
12/ contribute only 0.25% of total O&M costs. Evehen both these costs are omitted from
the financial analysis, the benchmark only reachie33% is still beneath the industry
benchmark of 13% /53/. In DNV’s opinion this is cenvative.

Wages and Low Value Consumable:

As the project only involves a retrofit (to charthe fuel source) of existing equipment, there
is no requirement for additional employees or managnt resources following the
implementation of the project activity. Thereforsy costs are allocated for the wages and
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purchase of low value consumables (i.e. staff gafjegtar, travel expense etc.). In DNV’s
opinion this is conservative.

Pipe Operation Cost:
Based on the FSR (p.56) /2/;

0 COG collection and maintenance cost (includingfpaiion): 10.78 million

RMB/year

o0 Pipeline maintenance cost: 2.92 million RMB/year
The primary factor in the project's O&M cost is t@OG transportation and pipeline
maintenance. Purified COG is transported to thgeptosite via a 27 km pipeline. The
transportation fee is 0.15 RMBnwithout VAT) (inclusive of the costs of purifidan) has
been verified from COG supply agreement /18/. Thi¢ price of COG 0.15 RMB/fhis also
verified from COG Invoices issued by the Lianyuaty Gluiyuan Gas Co. Ltd /26/.
Based on FSR (p.55) /2
After retrofitting, the consumption volume of CO$§ v1,880,480 N
Based on the COG supply agreement(p.1) /18/, the COG cost is 0.15 RMB/Rm
(excludingVAT)
Therefore, COG usage cost is: 0.15RMB/Nm3 * 71,880,= 10.78 million RMB/year

Pipeline maintenance cost is verified from COG $ypgreement /18/.

Calculation and conclusion

The IRR calculations were provided in a spreadsligletThe calculations as well as its
assumptions were verified and found to be corrgddNV. The IRR without CDM revenues
was verified to be 5.38%, which confirms that thejgct in the absence of CDM benefits and
compared to the benchmark of 13% /53/ is not firalycattractive. With CER revenues the
project-IRR increases to 18.38%, which exceedbémehmark.

Sensitivity analysis

A sensitivity analysis has been carried out forapaaters contributing more than 20% to
revenues or costs to check the robustness of na@dial analysis. Reasonable variations of
the total investment, O&M cost, quantity of coasgansumption and unit cost of coal gas
were checked by calculating the variation necesgaryeach the benchmark and then
discussing the likelihood for that to happen. Nohéhe parameters in the sensitivity analysis
are considered to have any significant positiveatation.

DNV was able to verify that the project IRR willuch the benchmark only if the above
mentioned parameters change by values as mentimied:

Variation of the parameter indicator
Key Indicators needed to reach benchmark (IRR = 13%
Total investment -28.94%
O&M cos -18.61%
Quantity of coal gas consumpt 1313%
Unit cost of coal gas 13.13%
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Total investment: DNV was able to confirm that 2B® decrease in investment costs is
unlikely to happen. This is because fixed investhmite has increased 1.50%, 3.09% and
8.90% in 2006, 2007 and 2008, respectively, andcattegage annual increased rate is 2.33%
and this trend is likely to continue /59/. Additally, DNV cross checked investment
contracts /10//22/ and respective invoices for @gayments /27//28/ and found the contract
costs as estimated in approved FSR /2/ remainsamgetd. This made 28.94% decreases in
investment cost impossible.

O&M cost: Operation and maintenance (O&M) cost casgul of three factors — repair cost,
insurance and the pipe operation cost (cost of hms®e and transport of COG and pipe
operation and maintenance) of 14.26 milion RMB pear /7/ has been verified from

approved FSR /2/. It is not realistic that the aiMD&M cost decreases by 18.61% due to
raw material, fuel and energy prices showing anarpwncrease as 8.3%, 6% and 4.4% in
2005, 2006 and 2007, respectively /60/. Accordingie pipe maintenance cost and COG
cost of collection and transportation is very likéd be increased. Therefore, it very unlikely
to decrease the O&M costs to the threshold valué&61%.

Coal gas consumption and coal gas price: Amourtoal gas and coal price are directly
related (i.e. cost of coal gas = coal gas volumgrite) so a variation in either of these
parameters will result in identical variation t@ tbroject IRR.

The main coal gas consumption equipment incldder glass furnace, 56hmglass furnace,
COG-burnt boiler, Lehre, Processing line, and Edamosverter /2/. There are 3 sets of water
coal gas furnace and 3 sets of mixed coal gas ¢arnahich use coal as fuel and provide coal
gas for the equipment. The equipment productioraciyg heat efficiency and demand for
coal gas remain unchanged. As a result, the toi@l gas consumption cannot increase by
13.13%. Additionally, the project’s Coal gas congtion was 120,326,700 Nhin 2007,
which is lower than coal gas consumption in 200@1(266,614 Nrf) and in 2005
(122,142,559 Nrf) as verified from Coal and Coal Gas Consumpticzomds from 2005-
2007/21/, which shows a decreasing trend.

As the project owner uses raw coal to create thégas burnt in the boilers at the facility, the
coal gas production is dependent on the quantityoal. Coal gas price of 0.2/RMB/Nm
which includes the costs of producing coal gas ftbenpurchased coal has been verified from
the ‘Coal gas price calculation evidence’ issuedthg China Machinery International
Engineering Design and Research Institute in Ma&392@B0/. As the consumption of coal gas,
and hence coal, is fixed, it is the coal price th#itbe most likely to effect the coal gas price.
In the estimation of the coal gas price, a coatgonf 270 RMB/tonne (excluding VAT) has
been adopted. This is conservative as the forgosts of purchasing coal and creating coal
gas represents the income of the project and thiss prudent to cautiously overestimate
income in the financial analysis of additionalifjhe average actual price of coal that the
project pays is 206 RMB/tonne (including VAT) agified from ‘coal purchase invoices’
issued to the PP /29/.

The second key aspect of the coal gas price céilonles water usage. As the coal gas usage
is fixed, the amount of water required is also dixeA conservative water price of 1.755
RMB/tonne has been used in the coal gas price latilcn. The actual water price for
industrial usage of 1.17 RMB/tonne has been verifirem the ‘Loudi water price evidence’
issued by the Hunan Provincial Government PricingeBu /31/. Therefore the usage of
1.755 RMB/tonne in the coal gas price estimatidmoh reasonable and conservative.
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Based on the conservative estimations of the faataderpinning the calculation of the coal
gas price, the use of 0.2 RMB/Nnin the financial analysis is considered reasonable
Furthermore, Loudi city is a main coal-mining zaneHunan province and in China. So the
coal price is comparatively low in China and is likely to increase. Therefore, it is unlikely
to increase the coal gas price to the thresholaevat 13.13%.

The analysis above shows that only under very listigacircumstances, the IRR would
reach the benchmark. Therefore, the sensitivitylyaisa confirms the robustness of the
investment analysis and that project is not finalhcattractive.

In conclusion, the investment analysis and selityitassessment have shown that the project
activity is not financially attractive.

4.6.4 Other barrier analysis
No other barrier has been demonstrated by PP.

4.6.5 Common practice analysis

This has not been addressed by the project patitspas this is not required to be addressed
as per the adopted methodology AMS-III.Q versidh 4.

The above investment barrier therefore makes ikelyl that the “Waste Coke Oven Gas
Recovery and Reconstruction of Kilns in Loudi WUIMdustrial Co. Ltd” would be built in
the absence of the CDM benefits and the projetttus not likely to be the baseline scenario.
Moreover, the analysis of the investment barriendestrates that the continued use of coal
gas as fuel for heat and releasing coke oven gasia€ineration into the atmosphere.

4.7 Monitoring

The monitoring plan is in compliance with the adaptmonitoring methodology ‘Waste
energy recovery (gas/heat/pressure) projects’, AMQ; version 4.0 /40/.

The monitoring plan will give opportunity for reamheasurement of achieved emissions
reductions. It is DNV’s opinion, that the projecarpcipant is able to implement the
monitoring plan

4.7.1 Parameters determined ex-ante
The following parameters are determireedanteand verified by DNV.

Parameters Unit Value applied Source of data used of
verification

Baseline efficiency of the _ Glass furnaces: 0.89 | Loudi WUJO Industrial Co

element process/captive Processing line: 0.82 | Ltd., ‘The main equipments

power plant/ cogeneration Boiler: 0.89 technical specifications’, 1

plant/mechanical energy Lehre: 0.88 March 2009 /20/.
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conversion equipment
Mepij

Enamel converter: 0.82

This is in accordance with th
requirement of AMS-III.Q
version 4.0 option (b)
efficiency values provided by
manufacturers.

[

project activity efficiency
of the element
process/captive power
plant/ cogeneration
plant/mechanical energy
conversion equipment

”PJ i

Glass furnaces: 0.93
Processing lines: 0.82
Boiler: 0.92

Lehres: 0.94

Enamel converter: 0.82

Loudi WUJO Industrial Co.,
Ltd., “‘The main equipments
technical specifications’, 1
March 2009 /20/.

This is in accordance with the
requirement of AMS-III.Q
version 4.0 option (b)
efficiency values provided by
manufacturers.

[oX

Annual y|e|d of coke t 800,000 Annual y|e|d Of COke (400,000

prior to the start of the tonnes from one coke oven)

proposed project activity prior to the start of the propose

Q ' project activity is verified frgm

BL product COG discharging explanation’

by Lianyuan Huiyuan Coking
Co. Ltd/17/.
This is in accordance to
requirement of ACM00012
(version 04.0.0§45/ Method (2)
when measurin€@s. product-

Amount of waste energy| Nm®/t 437.5 Amount of waste energy (COG

(COG) per unit of per unit of product generated by

product generated by the the process is verified from

process (that generates ‘COG discharging explanation’

waste energy) in the by Lianyuan Huiyuan Coking

industrial facility, Co. Ltd/17/.

qwcm ,product

Emission factor of tCOe/TI| 44.4 Default value from IPCC

baseline fuel (coal gas), 2006 /52/.

E I:COZ ,coalgas

Net calorific value of GJ/Nnt | 0.01760 Net calorific value of COG is

coG NCV verified f_rom CO_G discharging

coG explanation’ by Lianyuan

Huiyuan Coking Co. Ltd17/.

generated by the project
activity using waste

energy,

generation is purely from use of
waste energy. All of the thermal
energy is generated by recovered
COG, sof, =1

Expected utilization of COG
supply is about 71,880,000
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Nm®/year as per COG Suppl
Agreement /18/, which is
much lower than total COG
produced of about
350,000,000 Nrhat Lianyuan
Huiyuan Coking Co. Ltd /17/
Hence, this proves that all
heat generation is purely from
waste COG.

This is in accordance with
AMS-III.Q version 4.0 /40/.

S

Capping factor to exclude - 1 fCap is assumed to be 1 in ex-
increased waste energy ante calculation of emission
utilization in the project reductions, and will be adjusteq
yeary due to increased in ex post calculation according
level of activity of the to the Qyem,y in Monitoring.

lant
pian fcap In accordance to AMS-II1.Q

version 4.040/, this is
appropriate.

The values chosen in determining the project anselbee emissions were verified and
deemed acceptable by DNV.

4.7.2 Parameters monitored ex-post

According to the monitoring methodology of AMS-{l.version 4.0 /40/ the following
parameters will be monitored:
Quemy (Amount of WECM (COG) recovered in yegr. The flow of waste gas (COG) is

monitored by flow meter M1 (with precision £0.35%hich is installed in the main pipeline
of COG collection. The value is accumulated angudlhe pressuré®. ., and temperature

t

OG i

coc i IS Measured at the same time.

Quoc,., (Coke oven gas consumed by equipmem year y). The compressed COG is

transported via 27 km gas pipeline to gas-consuremgpment. The flow is monitored by a
flow meter Mi (with precision +0.35%) at the gaseinof each equipment.

NCV_o (Net calorific value of project fuel, coke oven gabhe net calorific value of COG is

measured according to relevant national stand&@dte(mination of Calorific Value of City
Gas GB/T 12206-1990) by qualified laboratory withlilcrated equipment. The sampling
location of COG is the same &¥oc,i in monitoring location. This will ensure that the
composition and quality of sample is the same asoties of COG used by gas-consumed
equipment. In addition, the net calorific valuec@mpared with default values published by
the IPCC.

t.os; (Temperature of coke oven gas supplied to equipmeiihe temperature of COG is
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monitored by thermometer which is installed in piygeline.

Poos; (Pressure of coke oven gas supplied to equipmjenthe pressure of COG is
monitored by barometer which is installed in thegtine.

4.7.3 Management system and quality assurance

Loudi WUJO Industrial Co. Ltd. will be in charge odnstituting and carrying out monitoring
plan. A specialized CDM management team will beried by project entity. The general
manager of the project entity will take chargehd monitoring management of the proposed
project. A CDM Project Manager will be appointeddawill be in charge of routine
management of the monitoring plan, accomplishirg onitoring report. The monitoring
personnel of the CDM management team will recorchitodng data and archive them
according to requirement of monitoring plan; theifier will be in charge of checking and
verifying the data. The Finance department and rboh department will assist with
verification data collection.

The precision level of the monitoring equipmentatied in the project meets the standard as
listed in following table. The project participapians to calibrate of the monitoring
equipments according to the equipment instructaorgs national standards.

Instrument Location ri%ﬁig?ézr Precision
Flow meter Main pipe of COG Quem y s +0.35%
collection Yy
Entrance pipe of COG
- oty P +0.359
Flow meter consumed facilities Qeos iy +teos i+ Feo 0.35%
Analysis equipments | Qualified laboratoryy NCVg. , GB standard

For monitoring of each parameter, two meters astalled. The first is responsible for taking
primary measurements, whilst the second acts asgsafe. If the primary meter is broken, the
other can substitute in its place. To be consargathe emission reductions during the period
of equipment maintenance or replacement are ndtded in the total volume of emission
reductions. A designated national organization bellresponsible for equipment maintenance
and calibration. The reliability of monitoring sgsat is determined by precision and quality of
measuring meter. The meters shall be purchased fsmfessional manufacturers with
national metering certificates and QA qualified a3he meter shall be calibrated by
qualified metering instrument institutions so asagsure the precision and steadiness of the
metering results.

If any of the following situations happens, the ipguent must be repaired and calibrated
within 10 days after happening:

» Two sets of equipment readings exceed the pernetted margin.
« Any malfunction of equipment components.

The gas flow gauges for measurement in the prejéicbe equipped in line with the standard
of Gas Flux Measurement in Closed Pipes — Turbine Mitater(GB/T 18940-2003).
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Data management will follow following steps:

» Electronic data and documents, including readingsnfmeters connected to the
computer central control system, will be kept aspmecial computer, and will be
regularly copied and archived via optical discs stwdage tapes.

» Written data and documents, including receipts dass-checking of data, will be
copied and archived with an explanation of the depent or company. All paper-
based information will be stored by the project ewand kept at least one electronic
copy. Specific staff will be appointed by the puijeowner to take the overall
responsibility for keeping the original copy

« Data recording, maintaining and archiving will baplemented in line with the
Quality Management System Standg@B/T-1 19001).

Internal verifier is responsible for checking andrifying the data regularly. The CDM
Project Manager is responsible for checking the daanagement regularly (once a month).
All the data collected as part of monitoring wié kept at least for two years after the end of
the last crediting period.

4.8 Algorithms and/or formulae used to determine emissin reductions
The emission reductions due to the project actidilying the crediting period are equal to
baseline emissions minus project emissions anchbgsk

1) Baseline emissionBE,)

Baseline emissions to provide thermal energy gé¢eetay waste energyBE..,, );

BETher,y = fcap* fwcm* ZZ(HGJy + MGi,j,y,tur/”mech,tu) * EFheaLj,y

J
Where, BE;,.,, =BE, is the baseline emission from thermal energy f@ans) during the

yeary in tons of CQ

Determination of HG, , The proposed project activity is reconstructiorkitiis. These kilns

are semi-opening systems and the temperature insideery high (1230+£101 before
retrofitting and 1260+10°1 after retrofitting), which has been verified fronilrKtemperature
evidence issued by China International Engineebegign and Research Institute in May
2010 /32/. Additionally, the FSR developer the Calntlechanical International Engineering
Design Institute has provided statement that tl@gsed project activity is reconstruction of
kilns and these kilns are semi-opening systems kgh temperature inside. Furthermore, the
output temperature and pressure of the heat fltetusignificantly making it impossible to
install monitoring equipment /3/. Using the voluraké COG, the NCV of COG and the
efficiency of the retrofitted equipment, the netagtity of heat supplied to the recipient
facility can be determined /3ence,HG, , is measured as following:

HG; , = Qcoiy X NCVeos X775 ;

Where:
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Qeociiy The compressed COG is transported via 27 km gaslipgpto gas-consuming

—

equipment. The flow is monitored by a flow meter Miith precision +0.35%) &
the gas inlet of each equipments.

NCV,,, | Net calorific value of COG 0.01760 GJ/Nis verified from COG discharging
explanation’ by Lianyuan Huiyuan Coking Co. Ltd /17

Efficiency of equipment in project activity is vBeid from Loudi WUJO Industrial
TTes i Co., Ltd., ‘The main equipment technical specifizas’, 1 March 2009 /20/. This is
in accordance with the requirement of AMS-111.Q sien 4.0 option (b) efficiency
values provided by manufacturers.

Glass furnaces: 0.93
Processing lines: 0.82
Boiler: 0.92

Lehres: 0.94

Enamel converter: 0.82

Determination of MG, ., , there is no mechanical energy generated and sdpfdighe

recipientj, which in the absence of the project activitytls® MGy wr = O.

Determination of fcap, capping factor to exclude increased waste enerdizatton in the

project year y due to increased level of activityh@ plant, relative to the level of activity in
the base years before project start. As per AM®IVersion 4.0,f_ is estimated in

cap

accordance to the corresponding section of ACMOCkihsolidated baseline methodology
for GHG emission reductions from waste energy recpproject’ /50/. In the project activity
the waste COG is recovered and transported via kn2pipeline and directly utilized as a
source of heat in WUJO facility as per approved F&RThere is no detailed record of waste
COG produced in Lianyuan Huiyuan Coking Co. Ltd. wéoer, COG discharging
explanation as prepared by Lianyuan Economic Bufgal) estimates amount of waste COG
generates 437.5 NinThus total 350,000,000 Nhof COG is produced from two coke ovens
in Huiyuan (each coke oven produced 400,000 tonhesking) /17/.

This complies with Method 2 as per ACM00012 /50/.

= QNCM ,BL
QNCM R

Thus f_ is calculated as pef,,

Q\NCM ,BL = QBL,product x qwcm,product

Where,

Quem st Quantity of waste energy generated prior to the sfahe project activity (Nf)
Quantity of COG used for thermal energy generaiioyeary (Nm3). The flow

Quen v of waste gas (COG) is monitored by flow meter Mltlwprecision +0.35%)
which is installed in the main pipeline of COG eafiion. The value is
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accumulated annually. The pressiRg;; and temperaturg, . ; is measured at

the same time.
Annual yield of coke (800,000 tonnes from two cakens) prior to the start of

Qs produc the proposed project activity is verified from CQIizcharging explanation’ by
Lianyuan Huiyuan Coking Co. Ltd /17/.
Amount of waste energy (COG) per unit of cokingdarct generated (437.5
Ol product Nm®t ) by the process is verified from ‘COG dischagyiexplanation’ by

Lianyuan Huiyuan Coking Co. Ltd /17/

Determination of f,cm, the fraction of total heat generated by thegubjsing waste energy.

f wem IS determined 1 as all of the thermal energy usegeed by recovered COG. Expected
utilization of COG supply of 71,880,000 Niyear according to COG supply agreement /18/,
which is much lower than total COG produced of @b850,000,000 Nrh at Lianyuan
Huiyuan Coking Co. Ltd /17/. Hence, this proved thlhheat generation is purely from waste
COG.

Determination of EF,

heat, j,y

EF.o,;

EFheatiyy = ZW?J o
i TTepi.i

Where:

EFcou; | The CQ emission factor per unit of energy of the basefire used iri™
element process used by recipignb tCQ,/TJ, in absence of the project
activity

Nepi | Efficiency of thei™ element process that would have been suppliedibeat
jth recipient in the absence of the project activity

WS | Fraction of total heat that is used by the recipjen the project that in the

absence of the project activity would have beepkeg by thei™ boiler

In the absence of the project activity, all thethibat is used by the recipient in the project
that have been supplied by the water coal gas haosie thews ; = 1. This is further

demonstrated in CL 8 and CL 9 that reconstructibkilas will not increase in electricity
consumption. Additionally, no fossil fuel will beodired since the total COG production
capacity of Huiyuan coke-oven plant of amount 380,000 Nni/year /17/ is much higher
that the amount of COG used in this project agtivif 71,880,000 Nriyear /18/. This
confirms that the COG supply is sufficient to datihe demand for COG from the project.
Additionally, there is a 20,000 NhCOG gas cabinet that can store and adjust thelysopp
COG /2/. In case of project downtime, consumptibgrad electricity is not required and the
COG gas in the gas cabinet is a timely energy sump@ht source. It is not necessary to
monitor the consumption of grid electricity.
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The water coal gas is the only fuel used in the Io@sscenario, and according to the default
value in IPCC 2006, the G@mission factor per unit of energy of the basefina is 44.4
tCO/TJ.

Efficiency of the element proceég.;; ;) shall be one of the following:

€) Assume a constant efficiency of the element procass$ determine the
efficiency, as a conservative approach, for optimgération conditions i.e.
design fuel, optimal load, optimal oxygen contentlue gases, adequate fuel
conditioning (temperature, viscosity, moisture efizesh etc.), representative
or favourable ambient conditions (ambient tempeeagund humidity); or

(b) Highest of the efficiency values provided by twomore manufacturers for
element process with specifications similar to tthdaich would have been
required to supply the recipient with heat thatdteives from the project
activity; or

(©) Maximum efficiency of 100%.

The constant efficiency of the each element processdetermines by Option (a). The is
estimated assuming optimal operation conditiors, design fuel, optimal load, optimal
oxygen content in flue gases, adequate fuel camiitg (temperature, viscosity, moisture,
size/mesh etc.). In baseline energy efficiencytlierfive elemental processes is verified from
Kiln test report issued by Changsa City Energy kHilion Monitoring Station /33/.

Elemental process Efficiency
The Glass furnaces 0.89
Processing lines 0.82
Boiler 0.89
Lehres 0.88

2) Project emission PE )

As defined by the methodology AMS-III.Q version 4@oject emissions include emissions
due to combustion of auxiliary fuel to supplemenaste gas and emissions due to
consumption of electricity by the project activitjthe waste gas contains carbon monoxide
or hydrocarbons, other than methane, and the vwgestds vented to the atmosphere in the
baseline situation, project emissions have to oelCQ emissions due to the combustion of
the waste gas.

In the absence of the project (baseline), the wa&l& was released into the atmosphere after
incineration, which has been verified from ‘the maquipment technical specifications’
issued by Loudi WUJO Industrial Co. Ltd /20here is no supplemental fossil fuel and
electricity consumption in the proposed projectwigt as demonstrated in CL 8 and CL 9. It
is further demonstrated that the COG supply isigefit to satisfy the demand for COG from
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the project. There is a 20,000 RIGOG gas cabinet that can store and adjust thelysopp
COG /2/. In case of project downtime, consumptibgrad electricity is not required and the
COG gas in the gas cabinet is a timely energy suppht source. Therefore, according to the
methodology AMS-II1.Q (version 4.0), emissions doghe combustion of the waste COG is
excluded and no additional emissions due to opmratif the project activity has been
considered..

Therefore, project emissiorBE, =0
3) Leakage emission LE,)

As per methodology AMS-I11.Q version 4.0, if equipnt to be used in the project activity is

currently being utilised elsewhere and is transéfrom outside the boundary to the project
activity, leakage is to be considered.

In the proposed project activity, equipments cuiyebeing utilized are not transferred from

outside the boundary to the project activity /1//2/

Therefore leakage emissidrtE, =0

34) Emission reductions

The emission reduction achieved by the project égtivill be calculated as the difference
between the baseline emissions and the projecsemss

ER, =BE,-PE, - LE,

Based on the calculations and results presentditeirsections above the implementation of
the project activity will result in an averagex-ante estimation of emission reduction
conservatively calculated to be 57 461 t€Qer year for the selected crediting period.

All assumptions and data used by the project ppatits are listed in the PDD and supporting
documents, including their references and sourd#sdocumentation used by the project
participants as the basis for assumptions and sairdata is correctly quoted and interpreted
in the PDD. All values used in the PDD are congdereasonable in the context of the
proposed CDM project activity. The baseline metlogp has been applied correctly to
calculate project emissions, baseline emissionakalge and emission reductions. All
estimates of the baseline, project and leakagesemis can be replicated using the data and
parameter values provided in the PDD.

4.9 Environmental impacts

An Environmental Impact Assessment Report (EIA) bé tproject activity has been
conducted by Loudi Environmental Protection Resednshitute in 4 May 2008 /5/. The
potential environmental impacts, such as waste rwateise and waste gas, have been
sufficiently identified and documented in the PDibe air impact, noise impact, waste water
treatment method, solid waste impacts have bedy ddidressed in the PDD in consistence
with the EIA assessment. No significant environrakimhpacts are envisaged in the project
activity based on EIA. Hunan Environmental ProtettBureau approved the EIA on 5 May
2008 /6/.
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4.10 Comments by local stakeholders

Besides the stakeholder consultation process mdjuily Chinese EIA regulations, an

additional stakeholder consultation process has peeformed. A public stakeholder meeting
was conducted on 08 January 2009 to invite the ocemsnfrom the residents, local

authorities near the project area /15/. The pra®ater has received 50 copies of completed
gquestionnaires /15/ and no negative comment wasived. DNV thus considers the 50

guestionnaires are reasonable to represent alldtaeeholders near the project site.

The survey showed that the proposed project receupgort from local stakeholders, which
was confirmed by verifying the questionnaires by\DN5/.

DNV considers the local stakeholder consultatiomdpearried out adequately.

4.11Comments by Parties, stakeholders and NGOs

The PDD, version 03 dated 8 October 2010 /1/, wadenpublicly available on the CDM
website and Parties, stakeholders and NGOs wer@ughr the CDM website
(http://cdm.unfccc.int/Projects/Validation/DB/RH10EBHWS8Y2S5B1TY2183GEBHV4Z/
view.html|) invited to provide comments during a 30 daysqaefrom 20 October 2010 to 18
November 2010.

No comments were received during that period.

- 000 -

Page 44




DET NORSKE VERITAS

APPENDIX A

CDM VALIDATION PROTOCOL



DET NORSKE VERITA

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

About Parties

1. The project shall assist Parties included in Aninexachieving compliance with | Kyoto Protocol Art.12.2 OK
part of their emission reduction commitment under 3.

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

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

CDM Modalities and Procedures 840a

4. The project shall assist non-Annex | Parties inexghg sustainable developmentKyoto Protocol Art. 12.2, OK
and shall have obtained confirmation by the hoshty thereof. CDM Modalities and Procedures 840a

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 resultDM Modalities and Procedures
in a diversion of official development assistannd & separate from and is not | Appendix B, § 2
counted towards the financial obligations of thBaeties.

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 | Pahgll be a Party to the Kyoto | CDM Modalities §30/31a OK
Protocol.

8. The participating Annex | Party’s assigned amotallshave been calculated andCDM Modalities and Procedures §31b 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 registgcicordance with Kyoto
Protocol Article 5 and 7.

About additionality

10. Reduction in GHG emissions shall be additionalry #aat would occur in the Kyoto Protocol Art. 12.5c, OK
absence of the project activity, i.e. a CDM projdivity is additional if CDM Modalities and Procedures 843
anthropogenic emissions of greenhouse gases bgesoare reduced below those
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Requirement Reference Conclusion

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

About forecast emission reductions and environmentampacts

11.The emission reductions shall be real, measuratnleyeve long-term benefits Kyoto Protocol Art. 12.5b OK
related to the mitigation of climate change.

For large-scale projects only

12.Documentation on the analysis of the environmeantphcts of the project CDM Modalities and Procedures 837c OK
activity, including transboundary impacts, shalldodmitted, and, if those impacts
are considered significant by the project partiotpar the Host Party, an
environmental impact assessment in accordancepnattedures as required by the
Host Party shall be carried out.

About stakeholder involvement

13.Comments by local stakeholders shall be invitezjramary of these provided andcCDM Modalities and Procedures 837b OK
how due account was taken of any comments received.
14. Parties, stakeholders and UNFCCC accredited NG@lstshve been invited to | CDM Modalities and Procedures §40 OK

comment on the validation requirements for minin@@rdays, and the project
design document and comments have been made publailable.

Other

15. The baseline and monitoring methodology shall lexipusly approved by the | CDM Modalities and Procedures 837e OK
CDM Executive Board.

16. A baseline shall be established on a project-sipdudfsis, in a transparent mannecCDM Modalities and Procedures 845c,d
and taking into account relevant national and/otaal policies and
circumstances.

17.The baseline methodology shall exclude to earn GBRdecreases in activity | CDM Modalities and Procedures 847 OK
levels outside the project activity or due to foneajeure.

18. Provisions for monitoring, verification and repagishall be in accordance with | CDM Modalities and Procedures 837f OK
the modalities described in the Marrakech Accord$relevant decisions of the
COP/MOP.
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Table 2 Requirements checklist

~ Draft
. Concl

Checklist Question MoV Assessment by DNV

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

1.0.1  Does section A.1 of the PDD include a clearly idfaiile 11/ DR  [X Clearly identifiable title of the project actiyit OK
project title, version number of the PDD and ddtthe X1 Version number of the PDD is included
PDD? X] Date of the PDD is included.

1.0.2 Isthe PDD is in accordance with the applicableimegments; /1/ DR [X Yes OK

for completing PDDs?

Description of the project activity (VVM para 58-64)
1.1.1 How was the design of the project assessed? 11/ DRhat type is the project? OK
| ] Project in existing facility or utilizing existing
equipment(s)
] Project is either a large scale project or
a small scale project with emission
reductions exceeding 15 000 tg&(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
appropriately justified through statistical
analysis.
[ ] The project is an individual small scale
project activity with emission reductions
not exceeding 15 000 tG®per year. In

MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2012-9382, 1@%. A-3
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Checklist Question

Assessment by DNV

. Draft

MoV

. Concl

this case, DOE may not conduct a physical
site visit as appropriate.
X Greenfield project
The proposed project is a Greenfield project,
which was verified against the FSR and FSR
approval /2/.
X Physical site inspection
X] Reviewing available designs and feasibility
studies
1.1.2 If agreenfield project, describe the physical iempéntation . /1/ DR The Waste Coke Oven Gas Recovery and OK
of the project when the validation was commenced. 113/ | Reconstruction of kilns in Loudi WUJO
Industrial Co. Ltd has been operated in July of
2010.
1.1.3  If physical site visits were performed based onpdarg 11/ DR  Not applicable. 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
1.1.4 Is the description of the proposed CDM projectistias 11/ DR Yes. The description in the PDD covers all OK
contained in the PDD sufficiently covers all releva relevant elements, such as the location and
elements, is accurate and that it provides theereaih a provides a clear understanding of the nature of
clear understanding of the nature of the propodeil C the proposed CDM project activity.
project activity?
1.1.5 Does the project activity involve alteration of &g 11/ DR Waste Coke Oven Gas Recovery and OK
installations? If so, have the differences betwaenproject . /2/ | Reconstruction of kilns in Loudi WUJO
and post-project activity been clearly describethenPDD? Industrial Co. Ltd is a new built project and there
is no alternation which was confirmed during the
Site Visit. It can also be proved by the approved
FSR /2/.
1.1.6  Does the project design engineering reflect curgeond 11/ DR Yes. The project design engineering reflects OK
practices? | current good practice.
1.1.7  Would the technology result in a significantly leett 11/ DR  According to the purchase agreements reviewed OK
MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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DET NORSKE VERITA

Checklist Question Assessment by DNV
performance than any commonly used technologi#isein 12/ I during the Site Visit, the equipment usedtbg
host country? Is any transfer of technology from Annex- PP is all made in China. Therefore there are not
| Party involved? elements indicating that the technology used by

=

the PP will result in significantly bette
performances that the commonly used in China

1.1.8 Does the project qualify as a small scale CDM mtoje 11/ DR Yes, the project qualifies as a small scale COM OK
activity as defined in paragraph 6(c) of decisi@iCP.7 on | [2/ | project activity as defined in paragraph 6(c): of
the modalities and procedures for the CDM? 163/ decision 17/CP.7 on the modalities and
procedures for the CDM.
1.1.9 Is the small scale project activity a debundled ponent of | /1/ DR The small scale project activity is not a OK
a larger project activity? 163/ | debundled component of a larger project activity.
Participation requirements (VVM para 51-54, 123-
125)
1.2.1 Do all participating Parties fulfil the participati 11/ DR The host Party is China and the Annex | Party is OK
requirements as follows: the United Kingdom of Great Britain and

Northern Ireland. Both Parties fulfil the
participation criteria and have approved the
project and authorized the project participants.
The DNA of China has confirmed that the project
assist in achieving sustainable development.

China (host) UK (Annex I)
a) Party has ratified the Kyoto Protocdi] Yes [ ] No X Yes [ ] No
b) Party has designated a Designated National Aighol<] Yes [ ] No X Yes [] No
c) The assigned amount has been determifefl Yes [ ] No X Yes [ ] No

1.2.2 Do the letters of approval meet the following reqmients? = /1/ DR | Both Parties fulfil the participation criteria and OK

' have approved the project and authorized the
| project participants. The DNA of China has
§confirmed that the project assist in achieving
| sustainable development.

China (host) The United OK
Kingdom of Grea

MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2012-9382, re®.
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Checklist Question

. Draft

Assessment by DNV

Final

Britain and
Northern Ireland
(Annex I)

a) LoA confirms that Party has ratified the Kyotmf®col

b) LoA confirms that participation is voluntar

¢) The LoA confirms that the project contributegte
sustainable development of the host coun

d) The LoA refers to the precise project activithetin the
PDD

e) The LoA is unconditional with respect to (a)dp above
f) The LoA is issued by the respective Party’s DI
g) The LoA was received directly by the DNA or e

h) In case of doubt regarding the authenticityhef letter of
approval, describe how it was verified that théeleof
approval is authenti

Yes []
Yes []
Yes []

Yes []

Xl Yes []
NI Yes []
[ ] DNA [X]
By checking the
link from NDRC,

= DNA of China,
DNV can verify the
authenticity of LoA
from China:
http://cdm.ccchina.
gov.cn/website/CD
M/pdf/ltem_new/It
em_new5363.pdf

X Yes [] No
X Yes [] No
NA

X Yes [ ] No

X Yes [ ] No
X Yes [ ] No
[ IDNA X PP

tr

MXSKX

Concl. Concl.

1.2.3  Have all private/public project participants beetharized

by an involved Party?

/11 DR  The project participants are Loudi WUJ
Carbon Ltd of the United Kingdom of Gre

Britain and Northern Ireland. The host Pa

Kingdom of Great Britain and Northern Irelan
meet all relevant participation requirements.

The letters of approval (LoAs) /37/ /38/ we

issued by DNA of China on 29 July 201

O

Industrial Co. Ltd. of China and the Originate

at
rty

(China) and the Annex | Party (the United

d)

re
0,

OK

MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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~ Draft
. Concl

Checklist Question MoV Assessment by DNV

authorizing Loudi WUJO Industrial Co. Ltd. and
DNA of the United Kingdom of Great Britain and
Northern Ireland on 16 September 2010.,
authorizing Originate Carbon Ltd, respectively.

Technical description of the project activity (VVM
para 58-64)

1.3.1 Isthe project’s location clearly defined? /1/ DR | Yes. The proposed project is located in Shimen OK
| Industry Park, Maotang Town, lianyuan, Hunan
Province, The People’s Republic of China. The
central geographical coordinates of the project is
at longitude of 111°788'E and latitude o

27°7831"N.
Public funding of the project activity
1.4.1 In case public funding from Parties included in Art is 11/ DR The investment ofWaste Coke Oven Gas OK

used for the project activity, have these Partiesided an | Recovery and Reconstruction of kilns in

affirmation that such funding does not result mfivgersion of Loudi WUJO Industrial Co. Ltdis all from

official development assistance and is separate nod is Loudi WUJO Industrial Co. Ltd.

ggtrtggsgted towards the financial obligations @t The project does not involve any public funding

ies?

from an Annex | Party, and the validation did not
reveal any information that indicated that the
project can be seen as a diversion of official
development assistance (ODA) funding towards
China. All project funding comes from equity.

Application of a baseline and monitoring
methodology

Methodology applied (VVM para 65-76)

2.0.1 Does the project apply an approved methodologytiaad 11/ DR Yes. The approved methodology AMS-II.Q OK

correct version thereof? 140/ “Waste energy recovery (gas/heat/pressure)

Projec” version 03 is applied for the propose

MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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. . . Draft = Final
Checklist Question Assessment by DNV | Concl. | Concl.
project /40/.
2.0.2 If applicable, has any specific guidance providgdhez DR | Not applicable. OK
CDM EB in respect to the applied methodology been
considered?
Applicability of methodology (and tools) (VVM para
65-76)
Insert a row for each applicability criteria of thepplied
methodology (and tools)
2.1.1 How was it validated that project complies with the 11/ DR | The project activity that utilize waste oven gas at OK
following applicability criteria 1: The categoryfisr project | /2/ | existing coke production plant as an energy
activities that utilize waste gas and/or waste heakisting | /40/ source for generation of heat.
facilities as an energy source for: (a) Cogenemnato (b)
Generation of electricity; or (c) Direct use asqass heat; o
(d) For generation of heat in elemental process,(steam,
hot water, hot oil, hot air); (e) For generatiomachanical
energy.?
2.1.2 How was it validated that project complies with the 11/ DR  According to FSR, the waste pressure is not used. OK
following applicability criteria 2: The category @so 12/ |
applicable to project activities that use wastesguee to 140/
generate electricity at existing facilities?
2.1.3 How was it validated that project complies with the 11/ DR The recovery of waste oven gas is an incremental OK
following applicability criteria 3: The recovery ofaste 12/ | gain in the coke production plant involved. This
gas/heat may be a new initiative or an incremegdal in an = /40/ is confirmed during site inspection that gas
existing practice? pipeline construction was complete as part of the
reconstruction of the kilns in Shimen Industrial
Park.
2.1.4 How was it validated that project complies with the 11/ DR It was demonstrated in section B.5 investment OK
following applicability criteria 4: In case the feot activity 12/ | analysis.
is an incremental gain, the difference betweendbenology: /40/
used before project activity implementation andithgect The project activity is an incremental gain in an
technology should be clearly shown. It should be existing coke production facility. The difference
demonstrated why there are barriers for the prejetivity
MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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Checklist Question

Assessment by DNV

. Draft

that did not prevent the implementation of the tedbgy
used before the project activity implementation?

activity implementation and the
technology is demonstrated via
barrier.

IRR of the project activity without CDM revenue

(5.65%) is less than IRR of the project activit
with CDM
substantiated by sensitivity assessment

revenue (16%). This is further
that

. Concl
between the technology used before project

project
investment

y

decreasing 10% of operation cost by 10% (IRR
9.84%) or increasing 10% of quantity of coal

consumption and 10% of unit costs of coal
the IRR (11.53%) is less than benchmark 13%.

jas

2.1.5 How was it validated that project complies with the 11/ DR The estimated emission reduction 57 610 OK
following applicability criteria 5: Measures arenited to 12/ | tCOselyear in the PDD publicly available on the
those that result in emission reductions of leas thr equal | /40/ EB’s website.
to 60 kt CO2 equivalent annually. Wherever the mezs
lead to waste heat recovery which is incrementahto
existing practice of waste heat recovery, onlyitioeemental
gains in GHG mitigation should be taken into acd¢and
such incremental gains shall result in emissiomicgdns of
less than or equal to 60 kt CO2 equivalent annually
B.1.6 How was it validated that project complies with the 11/ DR | (a) The energy produced with the recovere@ARZL OK
following applicability criteria 6: The categoryapplicable | 2/ | waste oven gas will be measured.
under the following conditions: 140/ (b) Energy generated in the project activity is
(a) The energy produced with the recovered wastéhgat used within the industrial facility.
or waste pressure should be measurable; (c) The project does not include electricity
(b) Energy generated in the project activity mayibed generation.
within the industrial facility or exported to othiedustrial (d) The emission reductions are claimed by
facilities (included in the project boundary); Loudi WUJO Industrial Co. Ltd who is the
(c) Electricity generated in the project activitayrbe generator of thermal energy using waste
exported to the grid or used for captive purposiesvever, coke oven gas.
the methodology is not applicable to projects wihbee (e) N/A
MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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Checklist Question

waste gas/heat recovery project is implementedsingle-
cycle power plant (e.g., gas turbine or diesel gene)
where heat generated on site is not utilizablefgrother
purposes on-site except to generate power. Thegisoj
recovering waste energy from such power plantghier
purpose of generation of heat only can apply this
methodology;

(d) The emission reductions are claimed by the igeoeof
energy using waste energy;

(e) In cases where the energy is exported to dalodities (
included in the project boundary), the following ar
required:

(i) All historical information from the recipientgnts;

(ii) An official agreement exists between the ovenef the
project energy generation plant (henceforth refetoeas
generator, unless specified otherwise) with thgrewat
plant(s) that the emission reductions would notlbéned
by the recipient plant(s) for using a zero-emissoargy
source;

(f) For those facilities and recipients includedhe project
boundary, that prior to implementation of the pcojgctivity
(current situation) generated energy on-site (ssuof
energy in the baseline), the credits can be claiimed
minimum of the following time periods:

(i) The remaining lifetime of equipments currertlying
used; and

(i) Crediting period.

(g) The waste gas/heat or waste pressure utilizéuei
project activity would have been flared or releasegd the
atmosphere in the absence of the project actiVtis shall
be proven by one of the following options:

() By direct measurementsf energy content and amot

MoV

The corrective actions are requested on
project's compliance with
criteria of the applied methodology as follows:

Assessment by DNV

the applicabili

For determining the time periods for whi
the emission reduction credits can
claimed, the remaining lifetime ¢
equipments currently being used is reques
to be demonstrated and compared with
crediting period.

The waste coke oven gas utilization statu
the absence of the project activity needs
be proven by one of the designated opti
provided in the applied methodology.

ch

be
f
sted
the

S in
to
ons

MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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Assessment by DNV

Checklist Question

of the waste gas/heat or waste pressure for dttteae
years prior to the start of the project activity.

(i) Energy balanceof relevant sections of the plant to
prove that the waste gas/heat or waste pressuraavas
source of energy before the implementation of tiogept
activity. For the energy balance the representativeess
parameters are required. The energy balance shall
demonstrate that the waste gas/heat or waste peesas
not used and also provide conservative estimatibtize
energy content and amount of waste gas/heat oewast
pressure released.

(iii) Energy bills (electricity, fossil fuel) to demonstrate th
all the energy required for the process (e.g.,dase
specific energy consumption specified by the mactufar)
has been procured commercially. Project participarg
required to demonstrate through the financial daanis
(e.g., balance sheets, profit and loss statemiastthb
energy was generated by waste gas/heat or wastsupee
and sold to other facilities and/or the grid. Thiksland
financial statements should be audited by competent
authorities.

MoV

2.1.7 How was it validated that project complies with the 11/ DR  The project prior to implementation of the project OK
following applicability criteria 7: For the purposéthis 12/ | activity, the waste coke oven gas from coke
category waste energy is defined as: a by-product 140/ ovens were released into the atmosphere after
gas/heat/pressure from machines and industriakpses incineration. DNV confirms that the waste ccke
having potential to provide usable energy, for Whitecan be oven gas utilized in the proposed project is in
demonstrated that it was wasted. For example gesdfior compliance with the methodology
released into the atmosphere, the heat or presstire
recovered (therefore wasted). Gases that havasitivalue
in a spot market as energy carrier or chemical,(eagural
gas, hydrogen, liquefied petroleum gas, or thdisBtutes)
are not eligible under this category
MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
A-11
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Checklist Question

Assessment by DNV

Is the selected baseline one of the baseline(syided in the

' It would be concluded after CAR 1 is closed.

2.1.8 11/ DR OK
methodology and this hence confirms the applidgbdf the @ /2/ | The selected baseline is as per methodology,
methodology? 140/ hence aconfirms the applicability of the

methodology.
Project boundary (VVM para 78-80)

2.2.1  What are the project’s system boundaries (compsreerd /1/ DR | The project’'s system boundary is delineated and OK
facilities used to mitigate GHGs)? Are they cleatéfined in line with the Approved Consolidated
and in accordance with the methodology? Methodology AMS-1II.Q ver. 03. The project's

system boundary consist of the coke ovens in
Huiyuan, glass furnaces, lehres, processing lines,
boiler, enamel converter and other auxiliary

facilities in WUJO and a set of gas pipes with a

length of 27 km from Huiyuan to WUJO.

2.2.2  Which GHG sources are identified for the project&®the | /1/ DR  The major emission source of Baseline and OK
identified boundary cover all possible sourcesduhko the 140/ Project activity is C@and this is in line with the
project activity? Give reference to documents adersd to approved methodology AMS-I111.Q.
arrive at this conclusion. Baseline Emissions: G@missions for thermal

energy generation in the NCPG.

Project Emissions: C{&missions for C@for
supplemental electricity consumption.

According to the FSR there is not supplemental
fossil fuel consumption for auxiliary equipment
included in the project activity and there is not
contemplated the cleaning of the waste gas. For
the project activity the only source to be
accounted for is the electricity consumption.

2.2.3 Does the project involve other emissions sourcés no 11/ DR | There is no other emission sources involved in. OK
foreseen by the methodologies that may question the And there is also no other sources contribute
applicability of the methodology? Do these sources more than 1% of the estimated emission
contribute with more than 1% of the estimated elmiss reductions of the project.
reductions of the project?

MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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- Draft  Final
. Concl. | Concl.

Checklist Question MoV Assessment by DNV

Baseline scenario determination (VVM para 81-88,
105-107)
Ensure that the evaluation of all alternatives pdad in
the PDD and required by the methodology and also
possible alternatives/offshoots of alternatives are
discussed. Check that all alternatives requiretie¢o
considered by the methodology are included initied f
PDD. If baseline alternatives required to be coeseat
by the methodology are considered not applicabégge
assess the justification for this.
2.3.1  Which baseline scenarios have been identified?eldistof | /1/ DR No baseline alternative scenarios have bee@L1 OK
baseline scenarios complete? 141/ described in the PDD.
The project participant requires demonstrating the
baseline alternative scenarios in the PDD as; per
the methodology AMS-III.Q ver 03.

2.3.2  How have the other baseline scenarios been eligdriat 11/ DR No baseline alternative scenarios have bed&blL 1 OK
order to determine the baseline? described in the PDD.
2.3.3  What is the baseline scenario? /1/ DR | The baseline scenario as per PDD is using coal OK

gas as fuel of glass furnacekehres, boiler,
processing line anénamel converteland that
coke oven gas is released into the atmosphere
after incineration.
No other baseline alternative scenarios have been
described in the PDD.
2.3.4 Isthe determination of the baseline scenario ao@tance 11/ DR | No baseline alternative scenarios have bee@k2 OK

with the guidance in the methodology? 140/ described in the PDD in accordance with the
guidance in the methodology AMS-II1.Q ver.03.

See above B.4.1
2.3.5 Has the baseline scenario been determined using /1/ DR No baseline alternative scenarios have beesr— CL 10K

MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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- Final
Concl.

Checklist Question Assessment by DNV

conservative assumptions where possible? ' N destribh the PDD in accordance with the
guidance in the methodology AMS-II1.Q ver.03.
See above B.4.1

2.3.6  Does the baseline scenario sufficiently take imtmant /1/ DR No baseline alternative scenarios have bee@L1 OK
relevant national and/or sectoral policies, ma@aemic 140/ described in the PDD in accordance with the
trends and political aspirations? guidance in the methodology AMS-II1.Q ver.03.
See above B.4.1
2.3.7 Isthe baseline scenario determination compatilitle thve /1/ DR No baseline alternative scenarios have bee@L1 OK
available data and are all literature and sourleesly described in the PDD in accordance with the
referenced? guidance in the methodology AMS-111.Q ver.03.
See above B.4.1
2.3.8 Isthe baseline determination adequately documentt /1/ DR | No baseline alternative scenarios have bee@L1 OK
PDD? described in the PDD.
+ All assumptions and data used by the project ppétits The project participant requires demonstrating the
are listed in the PDD and related document to be baseline alternative scenarios in the PDD as per
submitted for registration. The data are properly the methodology AMS-IIL.Q ver 03.
referenced. See above B.4.1

e All documentation is relevant as well as correqipted
and interpreted.

e Assumptions and data can be deemed reasonable
¢ Relevant national and/or sectoral policies and
circumstances are considered and listed in the PDD.
* The methodology has been correctly applied to iflent
what would occurred in the absence of the proposed
CDM project activity
Additionality determination (VVM para 94-121)
2.4.1  What approach/tool does the project use to assess 11/ DR  The tool used to assess additionality is “Tool for OK
additionality? Is this in line with the methodol&yy 140/ the demonstration and assessment @ of
additionality” version 05.2.
Yes. All the process of analysing the additionality
in the PDD is in line with the methodology AMS-

MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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Checklist Question

MoV

Assessment by DNV

. Draft

"I1.Q version 03 /40/.

. Concl

2.4.2  Have the regulatory requirements correctly beeartakto 11/ DR Yes. The relevant regulatory requirements have OK
account to evaluate the project activity and therahtives? | /2/ | been taken into account consideration.
CC
2.4.3 s sufficient evidence provided to support thevalee of 11/ DR Yes. The evidence provided is sufficient ito OK
the arguments made? 12/ support the relevant arguments /2/ .
2.4.4  What is the project additionality mainly based on 11/ DR  The project additionality is mainly based on the OK
(Investment analysis or barrier analysis)? investment analysis /1/.
Prior consideration of CDM (VVM para 98-103)
2.45 What is the evidence for serious consideration@iMprior | /1/ DR | In Chinese LoA, the project participant's nam€AR2 . OK
to the time of decision to proceed with the propeattvity? 114/ I appears as Loudi WUJIANG Industrial Co., Lid.
in Chinese LOA'.
But in notification to UNFCCC, the project
participant’'s name appears as Lengshuijiang Steel
& Iron Co., Ltd.
Father clarification is requested with regard; to
project participant’s name.
2.4.6 If the starting date is after 2 August 2008 anahethe 1/ DR See above B.5.5 OK
global stakeholder consultation, has the DNA and-GRC
confirmed that the project participants have infednm
writing of the project’s intention to seek CDM sis?
Continuous efforts to secure CDM statugonly to be
completed if starting date is before 2 August 2008)
2.4.7  What initiatives where taken by the project papaeits from | /1/ DR | N/A OK
the starting date of the project activity to thersof
validation in parallel with the physical implemetiba of the
project activity?
2.4.8 When did the construction of the project activitgrt? 1/ DR N/A OK
2.49 When was the project commissioned? 1/ RI/A OK
2.4.10 Does the timeline of the project confirm that contus 1/ DR | N/A OK
MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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Checklist Question

. Draft

Assessment by DNV

Final

Concl. Concl.

actions in parallel with the implementation werecta to 12/ |
secure CDM status? 110/  CcC
112/
113/
114/
115/
Investment analysis (VVM para 108-114)
The list of questions below must be adjusted to the
parameters in the investment analysis relevan¢o t
project under validation.
2.4.11 Does the project activity or any of the remainittgraatives | /1/ DR | N/A OK
generate revenues apart from CDM? Is this refleictede 12/
PDD? 17/
2.4.12 Do any of the alternatives to the project actiuiyolve 11/ DR  N/A OK
investment? Is this reflected in the PDD?
2.4.13 s the choice of benchmark analysis, investmentpaoison =~ /1/ DR Benchmark analysis has been adopted by proje€i—2 OK
or simple cost analysis correct? participant as an indicator to demonstrate
investment barrier. .
Project participant is requested to demonstrate
not adopting investment comparison analysis in
the PDD.
2.4.14 Is the benchmark/discount rate the latest availabtee time, /1/ DR | The benchmark in Chinese Light Industry OK
of decision? /53/ | projects is 13 % (before tax) which is based: on
cc “the Economic Assessment method and
Parameters for Construction Project, the third
edition” and the core business of Loudi WUJO
Industrial Co. Ltd is Light Industry projects. This
is invalid at the time of decision
2.4.15 What is the financial indicator? Is it on equityjarct basis? | /1/ DR  The financial indicator is equity IRR after tax. OK
Before/after tax? Is the financial indicator inr@spondence /7/ The IRR calculations were provided in a
with the benchmark? /53/ spreadsheet /7/. The financial indicator is in
MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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Checklist Question

MoV

Assessment by DNV

| correspondence with the benchmark /53/.

2.4.16 Are the underlying assumptions appropriate, e.gtuh /1/ DR Yes. The waste coke gas is released into the OK
considered as waste in the baseline is considereave zera atmosphere after incineration in the absence of
value? the proposed project. It was not accounted for the
cost of this project.
2.4.17 Does the income tax calculation take depreciatidm i 11/ DR The income tax calculation takes into OK
account? Is the depreciation year in accordandemnatmal = /2/. | consideration both the depreciation of fixed
accounting practice in the host country? 17/ assets and the amortization of the intangible
assets.
The income tax calculation takes depreciation
into account /7/. The depreciation year is 10 years
with the fixed residual rate 5% /2/.
2.4.18 Is the time period of the investment analysis aoelating 11/ DR It has been considered an asset life of 10 years OK
time of the project realistic? Has salvage valuentiaken 12]. CC and a project operating life of 10 years.
into account? Is working capital returned in thst lgear of 17/ The asset salvage value after the 15 years and the
operation? working capital has been considered in the Cash
Flow calculation.
2.4.19 When a feasibility study report or similar approvsdthe 11/ DR | Yes. The input parameters used in the financial OK
government is used as the basis for the investemelysis: 12/ CC analysis of the Waste Coke Oven Gas
Can it be confirmed that the values used in the RBXully . /7/ Recovery and Reconstruction of kilns in
consistent with the FSR and is the period of tiretnken /10 Loudi WUJO Industrial Co. Ltd.are taken
flnallzatlog of the FSR and the investment decision from the feasibility study report (FSR) developed
adequate’ by Central Mechanical International Engineering
Design Institute dated February 2008 and
approved by Hunan Province Economic
Committee dated 7 May 2008 /2/. The input
parameters used in the financial analysis can thus
be considered information provided by an
independent and recognized source.
DNV compared the input parameters for the
financial analysis /7/ included in the PDD with
the parameters stated in the FSR /2/ and was able
MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2012-9382, 1@%. A-17




DET NORSKE VERITA

- Draft
_ . Concl
to confirm that the values applied are consisient
with the values stated in the FSR /2/.
The FSR was prepared by Central Mechanical
International Engineering Design Institute dated
February 2008 and approved by Hunan Province
Economic Committee dated 7 May 2008 /2/.
Thus it is less than nine months prior to the
decision to proceed with the project activity (i.e.
project start date) which was on 16 November
2008 /10/. Given this relative short period of tilme
between approval of the FSR and the decision to
proceed with the project activity, it is unlikely
the context of the project that the input values
would have materially changed and that it is thus
reasonable to assume that the FSR has been the
basis of the decision to proceed with the
investment in the project.

Checklist Question Assessment by DNV

2.4.20 How was the amount of output (e.g. quantity of s 11/ DR | [X] The plant load factor provided to banks and/&#=-3 OK
consumption) assessed? Remember to include albtiae 17/ equity financiers while applying the project
sources used and list all the projects that haee lieed for activity for project financing, or to the
cross-checking in accordance with VVM paragraph 95. government while applying the project activity

for implementation approval

X] The plant load factor determined by a third
party contracted by the project participants (e.qg.
an engineering company)

[ ] Other approach.

Provide details on how the load factor was
validated:

In FSR, it was mentioned that the efficiency of
the thermal energy generation facility: Glass
furnaces0.93%

Processing line€.82%

MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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Checklist Question

MoV

Assessment by DNV

Boiler: 0.92%

Lehres:0.94%

Enamel converted.82%

It needs to clarify the suitability of PLF in
financial analysis.

2.4.21 How was the output price (e.g. cost of coal gasgssed? 11/ DR  [] Cross-check against third-party or publicly k4 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 X 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
Provide details on how the output price was
validated:
At the time of the investment decision the coal
gas tariff used (RMB 0.20/N#
Further clarification is requested on this coal gas
tariff (RMB 0.20/Nr).
2.4.22 How were the investment costs assessed? Werettoe da . /1/ DR | [] Cross-check against third-party or publicly S5 OK
available and valid at the time of decision? Remamib 17/ available sources (e.g. invoices or price indices)
include all the data sources used and list alptiogects that X Review of feasibility reports, public
have been used for cross-checking in accordantevivM announcements, contracts and annual financial
paragraph 95. reports related to the project and the project
participants
The investment cost of the project activity as in
PDD is 48 293 000 RMB which is in consistent
with in FSR.
Clarification is requested with regard to
suitability of investment cost in financial analysi
with sufficient evidence of investment cast
estimate.
2.4.23 How were the O&M costs assessed? Were the datkableai  /1/ DR | [] Cross-check against third-party or publicly k6 OK
and valid at the time of decision? Remember taitelall 17/ available sources (e.g. invoices or price indices)
the data sources used and list all the projectshidnge been X Review of feasibility reports, public
MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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Checklist Question

Assessment by DNV | Dt

MoV

. Concl

used for cross-checking in accordance with VVM geaph announcements and annual financial reports
95. related to the project and the project participants
Clarification is requested with regard to O&M
cost adopted in financial analy
2.4.24 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 deni®io 17/ available sources (e.g. invoices or price indices)
Remember to include all the data sources usedistralllthe X 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
The tax calculation has been done according the
following Chinese legislation:
Interim Regulation of the People’s Republic  of
China on Value Added Tax, the tax rate is 17%;
The Implementation Rules for the Corporate
Income Tax Law of the People’s Republic of
China, the tax rate is 25%;
Provisional Regulations of the People's Republic
of China on City Maintenance and Construction
Tax, the tax rate is 7% of value added tax;
Interim Regulation of the People’s Republic  of
China on surtax for education expenses, the tax
rate is 3% of value added tax.
2.4.25 Was the financial calculation spreadsheet veridied found . /1/ DR RefertoCL2,CL3,CL4CL5.CL6 —€L 2 OK
to be correct? 17! CL3
ck4
cL5
CL6
2.4.26 Sensitivity analysis: Have the key parameters datingto | /1/ DR | The variable rate for each parameter which wilcL+ OK
more than 20% of the revenue/costs during operating /71 cC | make the IRR exceed the benchmark should be
implementation been identified? Has possible catiwh calculated and the likelihood to happen should be
between the parameters been considered? substantiated.
2.4.27 Sensitivity analysis: Is the range of variationssiasonable | /1/ DR Yes. The sensitive analysis contains the variation OK
MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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Checklist Question MoV Assessment by DNV CI:Dorr?I:tl
in the project context? 17/ -10% to +10% and also the variation to the
benchmark.
2.4.28 Have the key parameters been varied to reach thehbeark | /1/ DR | The variable rate for each parameter which willcL? OK
and the likelihood of this to happen been justifiede make the IRR exceed the benchmark should be
small? calculated and the likelihood to happen should be
substantiated.
See above B.5.26
Barrier analysis (VVM para 115-118)
2.4.29 Are the barriers identified complimentary to a it 11/ DR N/A OK
investment analysis? Does the barrier have a tigzact on
the financial returns so that it can be assessad in
investment analysis? Each barrier is discussedaiepa
2.4.30 How were the investment barriers assessed to beAea 11/ DR  N/A OK
the investment barriers substantiated by a soudependen
of the project participants?
2.4.31 How does CDM alleviate the investment barriers? 1/DR | N/A OK
2.4.32 s the project activity prevented by the investnisantiers 11/ DR | N/A OK
and at least one of the possible alternativesethject
activity is feasible under the same circumstances?
2.4.33 How were the technological barriers assessed tedi@ Are | /1/ DR  N/A OK
the technological barriers substantiated by a sourc
independent of the project participants?
2.4.34 How does CDM alleviate the technological barriers? 11/ DR | N/A OK
2.4.35 s the project activity prevented by the technatagbarriers; /1/ DR | N/A OK
and at least one of the possible alternativesegthject
activity is feasible under the same circumstances?
2.4.36 How were the barriers due to prevailing practisessed to | /1/ DR  N/A OK
be real? Are the barriers due to prevailing practis
substantiated by a source independent of the frojec
participants?
2.4.37 How does CDM alleviate the barriers due to prengili 11/ DR N/A OK
MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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: : ~ Draft Final
Checklist Question Assessment by DNV | Concl. | Concl.
practise?
2.4.38 s the project activity prevented by the barrians tb 11/ DR  N/A OK

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

2.4.39 How were the other barriers assessed to be realthar 11/ DR N/A OK
other barriers substantiated by a source indepémddne
project participants?

2.4.40 How does CDM alleviate the other barriers? 11/ DR /AN OK

2.4.41 s the project activity prevented by the other ieasrand at 11/ DR N/A OK
least one of the possible alternatives to the ptajetivity is
feasible under the same circumstances?

Common practice analysis (VVM para 119-121)

2.4.42 What is the geographical scope of the common pecti 11/ DR  N/A OK
analysis? Is this justified?
2.4.43 What is the scope of technology and size (e.g.aigpaf 11/ DR N/A OK

power plant) for the common practice analysis amat has |
this been justified?

2.4.44 What is the data source(s) used for the commortipeac 11/ DR N/A OK
analysis? |
2.4.45 How many similar non-CDM-projects exist in the k@yi 11/ DR N/A OK
within the scope?
2.4.46 How were possible essential distinctions betweerptioject . /1/ DR N/A OK
activity and similar activities assessed?
2.4.47 What is the conclusion of the common practice asis®y 11 DR N/A OK
Conclusion
2.4.48 What is the conclusion with regard to the additinpaf the | /1/ DR | The conclusion will be generated as soon as the L2 OK
project activity? above CLs/CARs resolved. cL3
ck4
cL5

MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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. . . Draft = Final
Checklist Question Assessment by DNV | Concl. | Concl.
Calculations of GHG emission reductions
Data and parameters that are available at validatio
and that are not monitored (VVM para 199-203)
251 How was theQsLproduct (Annual yield of coke prior to the 11/ DR It is 800 000T which is from FSR. Based on the OK
start of the proposed project actiyityerified? 12/ public information available, DNV considers the
value is reasonable.
25.2 How was the g.m gL (Amount of waste energy (COG) per . /1/ DR It is 437.5 Nmt which is from Manufacturers OK
unit of product generated by the process (thatrg¢es specification.
waste energy) in the industrial facility)in yeavegrified?
2.5.3 How was the baseline efficiency of the element gssc 11/ DR | The baseline efficiency of the element process OK
conversion equipment verified? conversion equipment was referenced from
Manufacturers specification.
254 How was the CQemission factor of fossil fuel type i in year /1/ DR | The CQ emission factor of fossil fuel type in OK
yverified? 152/ year was referenced from 2006 IPCC Guidelines
for National Greenhouse Gas Inventories.
255 How was the capping of baseline emissiong,() verified? /1 DR The capping of baseline emissionsf”(’) has OK
been calculated as per Case-1 of Method-2 in the
approved consolidated methodology ACMO0C12
ver. 3.2. For such case,, is the ratio of
maximum theoretical energy recoverable using
the project activity waste oven gas recovery
equipment and actual energy recovered under the
project activity (using direct measurement).
The formula is following:
f = QNCM,BL
cap
QNCM,y
Where:
MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
CDM Validation Protocol — Report No. 2012-9382, 1@%. A-23



DET NORSKE VERITA

Checklist Question

Assessment by DNV

! Qwem gL = Quantity of waste energy genera1ed

prior to the start of the project activity (Nm
Qwem y = Quantity of WECM (COG) used fc
energy generation in year y (Nm

The f_, was described in the PDD as the ratic

cap
gquantity of waste energy generated prior to
start of the project activity to the quantity

WECM (COG) used for energy generation.

So f4p is assumed to be 1 in ex-ante calculat
of emission reductions, and can be adjusted ir
post calculation according to thew€uy in

monitoring.

=

of
the

of
ion
ex-

2.5.6 How was the fraction of total electricity generabsdthe 11/ DR | This fraction is 1 as no fossil fuels will be used OK
project activity using waste energy ( ) verified? on-site in the project and the heat energy is
generated purely from use of waste oven gas.
Baseline emissions (VVM para 89-93)
2.5.7  Are the calculations documented according to theempd 11/ DR  The CQ emission factor calculation process and OK
methodology and in a complete and transparent mmanne ; /8/ fwem @re documented in a transparent manner; and
it is cross-checked by the published data from
NDRC, AMS-II1.Q and ACM0012.
2.5.8 Have conservative assumptions been used when atibgul = /1/ DR  According to the design data: OK
the baseline emissions? 142/ Q,
f - CM,BL
cap
QNAM,y
The radio is 1 if the quantity of actual
output/intermediate energy during year y is same
or less than that theoretically produced (
QWCM ,BL )
All the used assumptions are in line with the
“Tool to calculate the emission factor for an
electricity system” version 2 and Guidance for
MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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Checklist Question

MoV

Assessment by DNV | Dt

. Concl

request for deviation titled Application of
AMO0005 and AMS-1.D in Chiridrom EB.
2.5.9 Are uncertainties in the baseline emission estimmpteperly | /1/ DR  N/A OK
addressed?
Project emissions (VVM para 89-93)
2.5.10 Are the calculations documented according to thg@ped 11/ DR  Further clarification is sought on the emission&&8 OK
methodology and in a complete and transparent nmanne due to consumption of electricity by the project
activity.
2.5.11 Have conservative assumptions been used when atihaul | /1/ DR  Further clarification is sought on the emission&ck8 OK
the project emissions? due to consumption of electricity by the project
activity.
2.5.12 Are uncertainties in the project emission estimpteperly 11/ DR  Further clarification is sought on the emission&ck8 OK
addressed? due to consumption of electricity by the project
activity.
Leakage (VVM para 89-93)
2.5.13 Are the leakage calculations documented accordirkyet 11/ DR N/A OK
approved methodology and in a complete and traaspar
manner?
2.5.14 Have conservative assumptions been used when atiaul . /1/ DR N/A OK
the leakage emissions?
2.5.15 Are uncertainties in the leakage emission estinjategerly . /1/ DR N/A OK
addressed?
Emission Reductions (VVM para 89-93)
2.5.16 Algorithms and/or formulae used to determine eroissi 11/ DR The calculation used to determine emission OK
reductions: CC | reductions was verified to be based on the most
« All assumptions and data used by the project ppatits recent data available at the stage of validation,
are listed in the PDD and related document subthitbe and also cross-checked to be consistent with the
registration. The data are properly referenced figures issued by NDRC of China.
¢ All documentation is correctly quoted and intetpde
e All values used can be deemed reasonable in thextoof
MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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~ Draft
. Concl

Checklist Question Assessment by DNV

the project activity

* The methodology has been correctly applied toutate
the emission reductions and this can be replichtethe
data provided in the PDD and supporting files to: be
submitted for registration.

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

2.6.1 Do the means of monitoring described in the planply 11/ DR  The proposed project activity applies the OK
with the requirements of the methodology? 140/ monitoring methodology described in the
approved methodology AMS-III.Q version 03
140/.

1. It needs to be clarified whether other fossikL g
fuels will be co-fired in the WHRB in case of
shortage of COG?
2. In case of project downtime (during schedule
maintenance) it is needed to monitor the
consumption of grid electricity to calculate the
project emission

2.6.2  Does the monitoring plan contains all necessargmeters, . /1/ DR  Yes. The monitoring plan contains all necessary OK
and are they clearly described? 140/ | parameters and clearly described in the PDD.

2.6.3 In case parameters are measured, is the measurement | /1/ DR | The flow of waste oven gas (COG) is monitored OK
equipment described? Describe each relevant pagamet | by flow meter.

2.6.4  In case parameters are measured, is the measurement | /1/ DR | The flow meters are in line with the standard of OK
accuracy addressed and deemed appropriate? Desacbe I Gas Flux Measurement in Closed Pipes —Turbine
relevant parameter. Flow Meter(GB/T 18940-2003).

2.6.5 In case parameters are measured, are the requirefoen 11/ DR The flow meters are in line with the standard of OK

MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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Checklist Question

. Draft

Assessment by DNV

Final

maintenance and calibration of measurement equipmen

described and deemed appropriate? Describe eastant|
parameter.

Gas Flux Measurement in Closed Pipes —Turk
Flow Meter(GB/T 18940-2003).

The regular calibration and management
barometers and thermometers will accord to
National standards and regulations.

ne

of
the

Concl. Concl.

2.6.6 Is the monitoring frequency adequate for all maiiigp 11/ DR Yes. The readings of flow meter will be OK
parameters? Describe each parameter. | continuously measured.
2.6.7 Isthe recording frequency adequate for all moimtpr 11/ DR The readings of flow meter will be at least OK
parameters? Describe each parameter. | monthly recorded.
Ability of project participants to implement
monitoring plan
2.6.8 How has it been assessed that the monitoring senaegts 11/ DR  Yes. The monitoring plan is in line with the OK
described in the monitoring plan are feasible witinie 140/ | Methodology AMS-III.Q version 03.
project design?
2.6.9  Are procedures identified for day-to-day recordsdiiag 11/ DR  Yes. The authority and responsibility of project OK
(including what records to keep, storage areaadrds and | /40/ | management is described in the PDD.
how to process performance documentation)?
2.6.10 Are the data management and quality assuranceuslityq 11/ DR Yes. QA/QC procedures are included |in OK
control procedures sufficient to ensure that thession 140/ | monitoring plan.
reductions achieved by/resulting from the project be
reported ex post and verified?
2.6.11 Will all monitored data required for verificatioméissuance /1/ DR The archived electronic data will be kept until 2 OK
be kept for two years after the end of the cregifieriod or | /40/ | years after the end of the total crediting period
the last issuance of CERs, for this project agtjwithichever
occurs later?
Monitoring of sustainable development indicators/
environmental impacts
2.6.12 Is the monitoring of sustainable development inicsl 11/ DR  Monitoring of sustainable development indicators OK
environmental impacts warranted by legislatiorhia host 140/ | are not required by the Chinese DNA.
country?
2.6.13 Does the monitoring plan provide for the collectand 11/ DR Chinese DNA does not require collection and OK
MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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Checklist Question

. Draft

Assessment by DNV

Final

40/

! archiving of data related to environmensaicial

Concl. Concl.

archiving of relevant data concerning environmergatial I
and economic impacts? and economic impacts. The environmental
impacts will be monitored by local environmental
authority.
2.6.14 Are the sustainable development indicators in\ité 11/ DR  Monitoring of sustainable development indicators OK
stated national priorities in the host country? 140/ | are not required by the Chinese DNA.
Duration of the project activity / crediting period
3.0.1 Start date of project activity (VVM para 99-100, 1@t)
3.0.2  How has the starting date of the project activigi /1/ DR | The starting date was on 3 November 2008 when OK
determined? What are the dates of the first cotstfac the /10/ | equipment purchase contract was signed.
project activity? When was the first constructiativaty?
3.0.3 Isthe stated expected operational lifetime offiggect 11/ DR | The operational lifetime of the project needs tc be20 OK
activity reasonable? 12/ clearly stated in the PDD.
3.0.4 Isthe start date, the type (renewable/fixed) edéngth of | /1/ DR A fixed crediting period with length of 10 years is OK
the crediting period clearly defined and reasorable chosen for Waste Coke Oven Gas Recovery and
Reconstruction of kilns in Loudi WUJO
Industrial Co. Ltd. /1/. It stated in the PDD,
version 03, dated 8 October 2010 that ithe
crediting starting date is chosen as 01 April 2011
1/
Environmental Impacts (VVM para 131-133)
4.0.1 Are there any host country requirements for an 11/ DR  Yes. The EIA of Waste Coke Oven Gas Recovery OK
Environmental Impact Assessment (EIA), and if yegn 5/ | and Reconstruction of kilns in Loudi WUJO
EIA approved? Does the approval contain any caorusti Industrial Co. Ltd. was completed by Loudi
that need monitoring? Environmental Protection Research Institute in
February 2008 /5/.
The EIA of Waste Coke Oven Gas Recovery and
Reconstruction of kilns in Loudi WUJO
MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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- Draft = Final
: - Concl. Concl.

Industrial Co. Ltd was approved by Hunan
Environmental Protection Bureau on 5 may 2008
/51.
There is no special condition that needs
monitoring according to the EIA and the approval
of EIA for the proposed project /5/.

4.0.2 Does the project comply with environmental legisiatin 11/ DR | Yes. The EIA of Waste Coke Oven Gas Recovery OK

the host country? /5/ | and Reconstruction of kilns in Loudi WUJO
Industrial Co. Ltd. was approved by Hunan
Environmental Protection Bureau on 5 may 2008

Checklist Question MoV Assessment by DNV

/5/.
4.0.3  Will the project create any adverse environmerffalces? /1/ . DR | The project will have no significant impacts on OK
/5/ | the local environment according to the EIA /5/.
4.0.4 Have identified environmental impacts been addesséhe  /1/ DR Yes. It clearly states the environmental impacts in OK
project design? /5/ the PDD, which covers air impact, waste waier,

solid waste, and impact of land disturb.

Stakeholder Comments (VVM para 128-130)
5.0.1 Have relevant stakeholders been consulted? /IDR : Yes. The project owner carried out a public OK
/15/ | survey on the proposed project by questionnaires.
50 questionnaires were distributed and 50 of:the
distributed questionnaires had been returned/15/.
The local residents, authorities and employees in
the area were included in this survey.
5.0.2 Have appropriate media been used to invite comnignts | /1/ DR | The meeting was arranged to invite comments by OK
local stakeholders? /15/ | local stakeholders on 8 January 2009, and the
questionnaires were distributed to the local
stakeholders.
5.0.3 If a stakeholder consultation process is requised b 11/ DR Yes. The stakeholder consultation process is in OK
regulations/laws in the host country, has the $takker /5/ accordance with Chinese EIA regulations.
consultation process been carried out in accordaitbe

MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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Checklist Question Assessment by DNV
such regulations/laws? ' '
5.0.4 Is a summary of the stakeholder comments received 11/ DR Yes. The 50 copies of questionnaires were OK
provided? 115/ | provided /15/, which were verified by DNV to be
consistent with the summary in the PDD.
5.0.5 Has due account been taken of any stakeholder coteme | /1/ DR  No negative comments were received from the OK
received? 115/ stakeholder representatives.

MoV = Means of Verification, DR= Document Review, htdrview, CC= Cross-Checking
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Table 3 Resolution of corrective action requests ahclarification requests

Corrective action and/ or Validation

conclusion

Reference Response by project participants
to Table
2

clarification requests

CAR1 B.2.6 | The project has been updated to apply the new AlGB¢lersion 4.0) The PDD version
PDD does not use the ;attest version B.2.7 methodology. 05, dated 20
of the methodology AMS-III.Q B.2.8 1. The crediting period is 10 years. The remaitifiegjme of all equipments March 2012 has
version 4.0 currently being used is more than 10 years. The Watalled, Technical lifetime | adopted AMS-
and the remaining lifetime of all the equipments ba found in Lifetime proof | IIl.Q (version 4.0)
The corrective actions are requested for main equipment”This proof was issued iyunan Province Loudi City methodology.
on the project’s compliance with the Quiality & technical inspection Bureau ofi Mov 2009 Option (a)of the “Tool to
applicability criteria of the applied determine the remaining lifetime of equipment”,ailed in EB 50, Annex 15, hag PP has stated that
methodology as follows: been used to define the remaining lifetime of mobgguipment. The difference | Lianyuan
«  For determining the time periods between the Technical Lifetime and Operation Tirag been used to calculate thélUIYUAN
for which the emission reductian Remaining Lifetime of all main equipment: Coking Co., Ltd
credits can be claimed, the and LO.Ud' WuJo
remaining lifetime of equipments Equipment Name Technical| Year Remaining Industrial Co., Ltd.
currently being used is requested lifetime | Installed| lifetime are part of
to be demonstrated and y) :Efjeugsrtarlitgldfacility
;gwg);red with the crediting @2400 water coal-gas 20 2005 13 and whether
. Th ¢ K furnace Lianyuan
utmezat;’;fl‘ssiatucso iﬁ th‘;"zgse?] 32 GC-3 mixed coal gas 20 2005 | 13 HUIYUAN
. o ¥ furnace Coking Co., Ltd is
of the project activity needs to be also included in
proven by one of the designated 45 m2 glass furnace 25 2000 13 th act
options provided in the applied 56 m2 glass furnace 25 2001 14 boeuﬁ(rj(grec which
methodology. 6 ton coal burnt boiler (SHF 25 2000 13 has beer){,
x 6-1.25-L1Z) evidenced from
20 Feb 2012: _ _ 4kW/5.5kW Lehre 24 2000 16 revised PDD dated
II'DfPt'IS reqfuelslted to provide 0!;>eratl0ﬂa| Processing Line 20 2004 12 17 February 2012,
ifetime of all main equipments as - _
detailed in Table A.3 (after Enamel converter 20 2004 12 version 4
implementation of the Project). The COG compressor 15 2009 12 PP has provide
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equipment’s lifetime as listed in the
document ‘main equipment’s lifetimg
proof’ received from PP does not

match with equipment details as list

in Table 1.3 of revised version of the

PDD dated 17 Feb 2012, version 4.

Substantiation the applicability
condition 5 h (iv) is missing in the
PDD dated 17 Feb 2012; version 4.

PP requires to provide evidenced of
modification details (replacement of
main equipments and whether
additional modification has been
performed) of the plant.

ed

6 ton COG burnt boiler 20 2009 17
(SZL6-1.25-WIIAI)

20,000n COG burnt 20 2009 17
cabinet

2. According to the methodology, there are 4 ogtianprove the COG status in
the absence of the project activity: (i) direct sweament, ii) energy balance, iii)
energy bills or (iv) process plant manufactureigioal specifications.

In the project, Option (iv) is selected to demoagtithe COG status in the absen
of the project activity. Direct measurement of C&&ased was not made prior
the project’s implementation, and there is no evigein the form of Energy bills
as the waste gas was released to the atmosphiengarly, a historical energy
balance is not available for the separate fagjégerating the waste gas used in
the project. Therefore, the manufacturer’s origgpecification/information,
schemes and diagrams from the construction ofatiéty are used to estimate th
guantity and energy content of waste gas/heat petlat the plant and to
calculate the capacity/per unit of product produckBttase refer to Table B.1 in
the PDD and also the footnote 1 in Section A.2 ginas further details.

In absence of the project (baseline), the COG ei@msed into the atmosphere
after incineration. The kilns and furnaces use gaalas the fuel to generate

thermal energy with 3 sets of water coal gas fuereatd 3 sets of mixed coal gas
furnace.

According to‘the main equipments technical specificatiofissued by: Loudi
WUJO Industrial Co., Ltd. (PP) oriMar 2009) there are in total two coke over
in the Huiyuan coking plant, the COG productionamty of each coke oven is
175,000,000 Nrh COG production capacity of the two coke over3s8,000,000
Nm®. Additionally, the document specifies that theeoken gas in the baseline
scenario was released into the atmosphere aft@enation (See the Coke oven
technical parameter table).

explanation that
there has been no
additional
modification
except replacing
two coke ovens.
This is evidenced
from the ‘The
main equipments
technical
“pecification’
[9ssued by Loudi
WUJO Industrial
Co. Itd.

The CAR 1is
€losed.

Pleese see the revised section A.2 of the F
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Project Boundaries:

With regard to the project boundaries, Lianyuan YWUAN Coking Co., Ltd and
Loudi WUJO Industrial Co., Ltd. are all part ofégrated industrial facility, whick
all belong to the Wujo Light Industry & ChemicalsdBp.

So Lianyuan HUIYUAN Coking Co., Ltd is also inclutien the project boundary

Modification of the plant:

An explanation of the reconstruction to take pladé the project activity is givern
in part (c) of Section A.2 in the PDD. Furthermatean be seen that the
production capacity is not changed by the implemigin of the project activity.

‘the main equipments technical specificatiaesuied by Loudi Wujo Industrial
Co. Ltd. on the 1/3/2009 demonstrates the spetifitaof the main equipment
before and after the implementation of the progetivity. Existing coal gas
boilers will be decommissioned and are not in s ¢he upgrade, the COG
compressor will be installed to provide COG asel fa other equipment in the
factory.

The Kiln construction contractissued by Lianyuan City Huiyuan Gas Co., Ltd
in November 2008 details exactly what the projetais. The existing coal gas
boilers will be demolished and replaced with a C&@pressor, the glass
smelters, processing lines and Lehres will alldieofitted to run form COG.

Furthermore, the FSR also gives a descriptionetthps involved in the retrofit
project. In the Section 6.3 (p. 42-45) of the F8Rye is a detailed description of]
what exactly constitutes the retrofit. Also, ntitat after retrofitting, all the
equipment producing coal gas are no longer usedawel been removed from th
project site.

No additional production capacity has been addely; @retrofit has been
conducted to allow the existing production equiptterrun from COG rather tha]
coal gas.

N

CAR 2
In Chinese LOA, the project

B.5.6
B.5.7

The PP’s name was incorrectly inputted as “Lengsing Steel & Iron Co., Ltd”
in the notification to UNFCCC.

The correct name
of the PP is ‘Loudi
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participant’s name is

Loudi WUJIANG Industrial Co., Ltd.
in Chinese LOA', whereas in
notification to UNFCCC, the pp nam
is Lengshuijiang Steel & Iron Co.,
Ltd.

Project participant’s name does not
match and identical in Chines LoA,
notification to UNFCCC.

20 Feb 2012:
PP is to show whether UNFCCC ha
been requested the correct name.

PP as per PDD version 4, appears
‘Loudi WUJO Industrial Co., Ltd’

PP is to clarify whether
Loudi WUJIANG Industrial Co., Ltd”
is the correct PP name.

In Chinese Pinyin, the PP’s name may be spelt

“Loudi WUJING Industrial Co., Ltd.”. In Englishhis is written as

“Loudi WUJO Industrial Co., Ltd.”. The Chinese Lahd UK LoA both appear
with the company’s English name.

The project participant’s name in the FSR, EIA, U&A, Chinese LOA, the FSR
& EIA approval is: Loudi WUJO Industrial Co., Ltd.

Evidence Date

FSR Feb. 1, 2008

EIA Feb. 30, 2008

FSR approval May. 7, 2008

EIA approval May. 5, 2008

UK LoA 16 September, 2010
Chinese LOA May, 2010

PDD Oct 11, 2011 (Version B

Table B.3 in the PDD has been updated with theipelates supplied above.
Also, the ER spreadsheet and Tables A.5 and B.8 had the start of the
crediting period of the project updated to 1/022201

Regarding the UNFCC notification:
PP has sent a request to the UNFCCC to have thectoame updated on the
website, however they have not received any regpivom UN so far.

Annex 46 “GUIDANCE ON THE DEMONSTRATION AND ASSESSBINT OF
PRIOR CONSIDERATION OF THE CDM” issued on th® August 2008 (EB
41 meeting), states:

WUIJANG
Industrial Co. Ltd’
and has been
appeared in
Chinese LOA,
FSR, EIA, EIA
Approval.

It is evidenced tha
Annex 46 is
applicable for the
project activity,
which require PP
to notify Host
Party DNA and/or
UNFCCC.
Secretariat in
writing of the
commencement of
the project activity
and of their
intention to seek
CDM status.

Additionally PP
has justified that
the name appears
on Chinese LoA
reflects correct PP
names.

The CAR 2 is
“The Board decided that for project activities wilstarting date closed.
on or after 2° August 2008, the project participant must inform a
Host Party DNAand/or the UNFCCC secretariat in writing of the
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commencement of the project activity and of thention to seek
CDM status. Such notification must be made withimsnths...”

However, this was since revised in Annex 61 “REXANIOF GUIDELINES ON

THE DEMONSTRATION AND ASSESSMENT OF PRIOR CONSIDERKON
OF THE CDM” issued on the f7uly 2009 (EB 48 meeting), which states:

“The Board decided that for project activities wilstarting date
on or after 02 August 2008, the project participanist inform a
Host Party DNAand the UNFCCC secretariat in writing of the
commencement of the project activity and of theention to seek
CDM status. Such notification must be made withim®nths...”

In the case of the proposed project, it can be ge#rAnnex 46 was the applicab

guidance at the time of project commencement, &s isethe table below.

Date Key Event Evidence
18" Board made decision to develop the Resolution of Board of
Apr. project into CDM. Directors
2008
7"May | Completed FSR and received the apprqval FSR approval
2008 of Hunan committee of Economic.
3% Nov. | Starting time of the proposed project Equipment
2008 purchase/reconstructia

contract signe:

27 Apr. | Notification of CDM intent approval CDM Notification form
200¢ achieved from DNA of Chir
Oct. Signed ERPA with CERs purchaser. ERPA
200¢
16" Prior consideration of CDM was UNFCCC website
Nov. confirmed by UNFCCC Secretat

le
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2009

1* Apr. | Itis expected to be put into operation Buildimggram
2010

May, NDRC Letter of Approval received NDRC LoA
2010

16" UK Letter of Approval received UK LoA
Sept.
201(

The project start date &’ Nov 2008. The CDM notification to the Chinese DNA
was made irpril 2009 (within 6 months of the commence of the project)

The EB 61 revision was published on th& Zidly 2009 (over 6 months after the
commencement of the project) and the CDM prior i@ration notification was

made to the EB on ¥8\Nov 2009 (however EB was confused the names dPEhe
since the consultant submitted 3 different projatthe same time).

Based on the information above, PP would like tovkif they can deleted the ro
of “Prior consideration of CDM was confirmed by UNEC Secretariat” from the
Table B.3 in the PDD as they complied with EB 4Inéx 46, which was the
relevant guideline at the time.

Regarding the correct name of PP:

The Chinese Pinyin name of the PO is Loudi Wujiamdystrial CO., Ltd.
However, when translated to English, the PO use&tiglish name ‘Wujo’. To
prevent further confusion, the name of the progect the PO was changed to
‘Wujo’ for consistency.

Therefore, the project name is finalised as ‘Wé&xike Oven Gas Recovery and
Reconstruction of Kilns in Loudi WUJO Industrial Cbtd.” and the PP is called
‘Loudi WUJO Industrial Co., Ltd".
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The PDD (version 5) only uses WUJO in the PP’s nafudditionally, ‘Loudi
WUJO Industrial Co., Ltd’ appears on Chinese andlKk’s.

CL-1

The project participant requires
demonstrating the baseline alternati
scenarios in the PDD as per the
methodology AMS-III.Q ver 03
(revised methodology AMS-I11.Q
version 4).

20 Feb 2012:

PP requires to explain emissions frd
incineration of COG consideration in
baseline.

PP requires describing use of coal ¢
after implementation of the project
activity e.g. use of coke oven gas as
source of thermal energy.

PP requires describing remaining
COG gas produced from Lianyuan
HUIYUAN Coking Co., Ltd as only
one-fifth of the total COG produced
will be utilized in the project activity.

PP requires to clarify emissions frg
transport of COG via 27 km lon
pipeline.

ve

m

as

m

B.4.1
B.4.2
B.4.4
B.4.5
B.4.6
B.4.7
B.4.8

1.Baseline emissions:

A. In the situation where the electricity is obtinfrom a specific existing power
plant or from the grid, mechanical energy is ol#diby electric motors and heat
from a fossil fuel based element process (e.gnstealer, hot water generator, h
air generator, hot oil generator),

(a) Baseline emissions from electricity (BE eleggherated by waste energy
(b) Baseline emissions from electricity (BE Eledg)provide mechanical energyi
(c) Baseline emissions to provide thermal energyegeed by waste energy

B. In the situation where the recipient plant(sladts electricity (and electrical
motor driven mechanical energy) and/or heat geaératluding steam, hot air,
hot oil or hot water, etc. (and the steam generaiehlive a steam turbine to
supply mechanical energy) by a fossil fuel basestiexy cogeneration plant

In absence of the proposed project, the COG witiieased into the atmosphere
after incineration. The kilns and furnaces use gaalas the fuel to generate
thermal energy with 3 sets of water coal gas fuereatd 3 sets of mixed coal gas
furnace. No electricity and no mechanical enerdy/lvé generated and no
cogeneration plant exists in this projetherefore, (a) and (c) are not possible
baseline scenarios for this proje@ption (b) is selected as the baseline scenari

The emissions from incineration in the baselineshaot been considered the
calculation of emissions reductions due to the te#dkistorical data regarding the
volume and concentration of COG. No supporting ftieeeded for the
incineration of coke oven gas.

By not considering the emissions from the incirieradf gas, the baseline
emissions are understated. This follows the pulecdf conservativeness, and
creates a corresponding reduction in the claimets&ons Reductions of the
project.

2. Project emissions:

PP has described
the baseline of
project activity as
otin the absence of
the proposed
project, the coke
oven gas produceq
by two coke ovens
were released to
atmosphere after
incineration’.

The emission from
incineration in the
| baseline scenario
" has not been
considered. This is
due to lack of
historical data as
well as no
Supporting fuel is
needed for the
incineration of
coke oven gas.

(=]

No coal gas is
produced after
implementation of
the project
activity.

The remaining

]

coke oven gas will
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The kilns and furnaces need to be reconstructeddier to switch from coal gas t
COG utilisation. 3 sets of water coal gas furnaoes 3 sets of mixed coal gas
furnaces will be removed. COG recovery from HUIYUAI be utilized as the
fuel for these kilns.

When the project is implemented, coal gas is ngdomproduced. The original co
gas equipment has been removed, so the usagel @fasoao longer occurs after
retrofitting.

Neither the PP nor Lianyuan Huiyuan Coking Co., lhave found any other
suitable ways of utilizing the remaining 278,00@R8@7 of COG produced.
Therefore, it is released into the atmosphere afténeration. The emissions
from doing so are negligible, and are excluded ftbenbaseline and project
emissions calculations.

The COG consumed by the project activity is tranigabto the project site by an
enclosed pipeline, not by transport vehicles. Tioeesthere are no direct
emissions involved in its transportation.

According to methodology, there is guidance or aterstion made in project
emissions or leakage emissions for emissions frastevenergy transport.
Therefore, any emissions from the pipeline arémm@tded in the emissions
reduction calculation.

Please see the revised section B.4 of the PDD.

Dbe released to
atmosphere as
there is no fruitful
usage.

allhe coke oven gas
is transported via &
pipeline which
does not have any
leakage.

TheCL1is
closed.

CL-2

Project participant requires
demonstrating not adopting
investment comparison analysis in t
PDD.

he

B.5.13
B.5.25

Investment comparison analysis requires compahedRR in different
investment conditions. In PDD, the baseline conditif the project is providing
energy by coal gas, and the proposed projectriscimver COG to replace the
existing usage of coal gas. There is only 1 investrgondition; therefore there ig
no comparison of different investment conditionghie project.

So, the benchmark analysis (Option Ill) is suitéblethis project. Loudi WUJO
Industrial Co., Ltd is a branch of Hunan Wujo Lighdustry & Chemicals Group
Co. LTD. The main products of the PP are vacuuskfind ceramic products.

PP has described
that the Loudi
WUJO Industrial
Co., Ltdisa
branch of Hunan
Wuijo Light
Industry &
Chemicals Group
Co.LTD. The main
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Therefore, the project will adopt the benchmarkhef glass manufacturing
industry for comparison in the IRR calculation.

Please see the revised “1. Investment barrierséuuBdb on page 20 of PDD

Chapter 11 of the FSR has been translated as tequed it, along with the
documents in the following table, will be used aslence for the PDD and IRR

spreadsheet:

Name Issued by Date
2005 Coal gas Loudi WUJO Dec.31, 2005
statistics Industrial Co., Ltd
2006 Coal gas Loudi WUJO Dec.31, 2006
statistics Industrial Co., Ltd
2007 Coal gas Loudi WUJO Dec.31, 2007
statistics Industrial Co., Ltd
COG supplying pipe | Loudi WUJO Dec. 1, 2008
construction contract | Industrial Co., Ltd
and Lian yuan
Huiyuan coking Ltd
Kiln reconstruction Loudi WUJO Nov. 3, 2008
contract Industrial Co., Ltd
and Lian yuan
Huiyuan coking Ltd
COG supplying Loudi WUJO Dec. 8, 2008
agreement Industrial Co., Ltd
and Lian yuan
Huiyuan coking Ltd
Coal invoice Loudi WUJO July 30, 2008
Industrial Co., Ltd
and Lianyuan
Meijiang coal mining
Ltd
Translation of chapter Zhongji international | Feb. 2008

products of Loudi
WUJO Industrial
Co., Ltd are
vacuum flask and
Frying Pans.
Therefore, Loudi
WUJO is
considered a light
industry plant.
Therefore the light
industry IRR
(13%) is suitable
as the investment
benchmark.

The CL2is
closed.
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11 of FSR engineering Design

Institute

Table B.4 and IRR Sheet Basic Parameter page lemsrbeised and match each
other.

NCV was a typing error, it has been revised as Y present value).

CL-3

It needs to clarify the suitability of
PLF (only heat) in financial analysis

B.5.20
B.5.25

1. In order to reduce environmental pollution aeduce energy consumption, th
glass furnaces, Lehres, processing lines, boiletssaamel converters have bee
reconstructed to use COG to replace coal gas. ddmstruction of the kilns
includes reconstruction of key equipment, recomsitbn of fuel injecting
equipment and combustion system reconstructiorer Aéiconstruction, the heat
supply effect of the kilns has been improved.

2. In ‘the main equipments technical specificatipfigin testing reportandFSR

the value of the PLF (heat efficiency) are all éstemit; therefore the PLF adoptedspecifications’,

is suitable.

3. The ER calculation uses the PLF (heat efficienkig is reasonable. In the post-

ER calculation the PLF must be adjusted accordirtbe actual data collected.

Kiln name Baseline Efficiency Project Efficiency
Glass furnaces 0.89 0.93
Processing line 0.82 0.82
Boiler 0.89 0.92
Lehres 0.88 0.94
Enamel converter 0.82 0.82

Please see the attached documentih equipments technical specificatibns

issued by the PP ori‘Mar. 2009

Please see the attached documekilin testing reportissued by both Changsha
City Energy Usage Monitoring Station and Hunan Rvoe Quality and Technica

Inspection Bureau on §@ec 2010.

e Efficiency of all
nmain equipment is
sourced from FSR
which has been
cross checked with
the ‘Main
equipment
technical

and ER calculation
worksheet.

The CL 3is
closed.

N
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Please see the revised table B.7 which has beeaiagith the PDD.

CL-4
At the time of the investment decisic
the coal gas tariff used (RMB
0.20/Nn).

Further clarification is requested on
this coal gas tariff (RMB 0.20/N

PP requires to provide reference

document to substantiate coal gas
price. This calculation of the coal ga
tariff requires to be demonstrated in
the PDD/IRR calculation spreadshe

Amount of coal gas use requires to
evidenced

n

n

be

B.5.21
B.5.25

According to the FSR (p.55), the assumed priceasfl @as is 0.17 RMB/M
(without VAT) or 0.2 RMB/mi (with VAT). As the PP purchases coal (in its ¢o
form) and produces coal gas from this at the ptiée, no invoice is available.
description and verification of the costs that igim ithis process is given below.

Please refer ttCoal gas price evidence calculationsued by China Machinery
International Engineering Design and Researchtlistin May 2009. This is an
independent research organization and has issiseddtument demonstrating
how the coal gas price is calculated. The calmrias provided below:

Additional evidences for the calculation of Coas gice:
1. Coal price:
a. Please refer to tHeoal purchase invoice’issued by Lianyuan
City Meijiang Town FUXING Coal co. Ltd in Oct 2008
2. Salary:
a. Please referSalary evidencdssued by Loudi City government
Human resource & social security department dduhe 2011:
“the average salary in 2010 in Hunan Province9i220
RMB/year”
3. Water price:
a. Please referl“oudi water price evidentéssued by Hunan
Provincial government Pricing bureau dhMov 2002. The
evidence shows that the water price for industisalge is 1.32
RMB/ton.
4. Coal gas consumption quantity:

a. Please refer to theebal and coal gas consumption record 2005¢

2007” issued by PP

According to FSR (p.55), the consumption of coal was 120,326,700hper
year. Also please refer to the Coal and coal gasumption record 2005 -2007:
0 Annual consumption of coal gas in 2007 is: 121,866 m

Agas price and all

PP has
i demonstrated coal

the cost paramete
sources have beer
evidenced.

Amount of coal
use has been
evidenced via coal
and coal gas
consumption
record.

The CL 4 is
closed.

0 Annual consumption of coal gas in 2006 is: 120,326,
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0 Annual consumption of coal gas in 2005 is: 122 582 ¥

Actual Coal Gas cost calculation:

Unit Coal consumption quantity in coal gas produetio. 728 kg/m

Unit water consumption quantity in coal gas in agas production: 0.982 kgfm
Unit Coal price: 270 RMB/t

Unit Water Price: 1.755 RMB/t

Coal gas annual consumption: 120,326,700m

Unit cost of coal in coal gas production:
0.728 kg/m * 270RMB/ton/1000 = 0.19656 RMB/m3 coal gas

Unit cost of water in coal gas production:
0.982 * 1.755/1000 = 0.00172 RMBIm

Coal gas production cost:
120,326,700 rh* (0.19565 + 0.00172) RMB/fr= 23,858,300 RMB/year

Staff cost:
10 staffs * 28,200/staff/year = 282,000 RMB

Equipment repair and maintenances: 400,000 RMB/year

Total cost:
23,858,300 + 282,000 + 400,000 = 24,540,300 RMB/yea

Therefore, unit cost of coal gas:
24,540,300 /120,326,700°m 0.2 RMB/m3

CL-5
Clarification is requested with regard
to suitability of investment cost in
financial analysis with sufficient

evidence of investment cost estimate.

B.5.22
B.5.25

The FSR (issued in May 2008) estimate of Totalcstavestment (including the
construction of the pipeline and the kiln recondian) was 48,293,000 RMB. A
the project has commenced construction since stimate was made, the actual
construction contracts are available to evidenieitivestment. Please refer to t
‘Pipe construction contracand the'Kiln construction contractto prove the

PP has provided
sreferences for all

investment
heparameters and h3

been checked by

investment cost of the project.

1S

Financial Expert.
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A discrepancy exists between the
substantiated investment figure and
the total investment figure used in t
IRR calculation spreadsheet

PP requires to provide evidenced of
all investment parameters, O&M
costs (purchase order, payments et

PP requires to explain:

e

C.).

The'Pipe construction contactvas issued by PP, Lianyuan City Huiyuan Gas
Ltd. (COG supplier) and Changsha Laodaohe Construcbompany (constructer
on I Dec 2008. In the contract, the unit constructiost és 1 million
RMB/Kilometre, total 27 kilometres, among the tatahstruction cost: 19 million
RMB was born by PP, 8 million RMB was born by the@ supplier.

The'Kiln construction contractwas issued by PP and Lianyuan City Huiyuan
Gas Co. Ltd in Nov 2008. In the contract, the totalstruction cost is 29.5 millio
RMB.

@R has explained
that cost attributed
of purchasing and
transporting of
COG has been
considered in IRR
analysis.

n
PP has clarified
that actual
investment cost

] Item Amount (RMB)| Reference was 48 500 000
L. X\;T:g}eéggthigg’:éid to Cost of pi_pe 19,000,000 Pipe construction RMB and have
considered in IRR construction contract _used in IRR, which
2. Whether savings from Cost of kiln 29,500,000 Kiln reconstruction IS conservative,
displacing of coal gas reconstruction contracta_ndProje_ct
(amount of coal gas also construction Invoice PP has clarified
requires to be evidenced) has Total investment of the| 48,500,000 Actual Investment that the FSR date
been considered in IRR project is April 2008.
analysis.
_ o TheCL5is
Can it be explained why in the IRR Plgase glso see the attached docuniprdject consj[ructhn invoice’from the PP| ¢losed.
spreadsheet a figure of 48,293,000 evidencing the payment of 29,500,000 RMB to Liamy@éty HUIYUAN Gas
RMB was used instead of total Company for the Kiln construction.
investment of the project?
These documents show the actual investment inrttjeqb to be 48,500,000 RMB,
FSR date is February 1998 — is this slightly more _than the FSR estimate. This showsR8R and IRR calculation to
the most recent document? be conservative.
Regarding the purchase of COG:
The cost of purchasing and transporting the CO@ fktuiyuan Gas Co. Ltd. tp
the project site is included in the IRR analysiss purchased at 0.17 RMBinsee
the ‘basic parameters’ sheet of the IRR spreadtshee
CDM Validation Protocol — Report No. 2012-9382, 1@%. A-43



DET NORSKE VERITA

The savings from the displacement of coal gasaotily revenue of the project.
These savings have been considered in the IRRas#ébee the ‘profit’ sheet).

Refer to the Coke Oven Gas supply agreemeisSued by PP and Lianyuan City
Huiyuan Gas Co. Ltd. orf"@Dec 2008 for evidence.

Total investment figure:

The Total Investment figure of 48,293,000 RMB waes ¢stimate made in the
FSR. This estimate was used in the financial abyf the project, as it was the
best available information at the time of the iriireent decision. The FSR
underpins the financial analysis of the project sinduld be used to calculate the
projects IRR.

Since then, the project has begun constructioraatdil evidence of the actual
invoiced amounts can be provided. Please reféret@ipe construction contract
and theKiln construction contractto prove the investment cost of the project.
These documents show the actual investment inrtsjeqgb to be 48,500,000 RME
slightly more than the FSR estimate. This showsR8R and IRR calculation to
be conservative.

FSR Date:

The PP has confirmed that the FSR provided to D&Nié most recent documer
and was finished in April 2008.

CL-6
Clarification is requested with regard
to O&M cost adopted in financial
analysis

B.5.23
B.5.25

PP requires to provide evidenced of
all investment parameters, O&M
costs.

PP requires to explain:

The O&M costs are primarily comprised of the traovsand maintenance costs foPP has provided

COG. The COG cost is not the COG cost itself, batdost for collection and
transportation of the COG from Huiyuan Gas Co. kadhe project site. The FSH
and the Coke Oven Gas supply agreemeissued by PP and Lianyuan City
Huiyuan Gas Co. Ltd. on"@ec 2008&an be used to evidence the COG O&M
cost in the IRR calculation spread sheet. In theegent, the costs born by PP
include:
1. COG pipe purchase and transportation cost: 10.1®mRMB
Where; COG price * COG Volume = 0.15 RMBYmo VAT) *
71,880,480m= 10.78 million RMB.

R investment

COG pipe maintenance cost: 2.92 million RMB/yedrerefore, the total Pipe

references for all

parameters and ha
been checked by
FE.

PP has explained

that cost attributed
of purchasing and

transporting of

1S
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1. Whether cost attributed to
sale/purchase of COG has been
considered in IRR

2. Whether savings from
displacing of coal gas (amount of cg
gas also requires to be evidenced) |
been considered in IRR analysis.

Incorrect currency abbreviation,
parameters 1,2 & 3 not substantiate
(it is not clear if these are already
included into parameter 5 (which is
used in the IRR calc) or not.

Transparency and clarity is required.

al
nas

operation cost is (10.78 + 2.92 million) 13.70 roill RMB/year ESR — p.55).

And inclusive of Other repair and insurance cds&)(500 RMB), total O/M cost
is 14.26 million RMB/yearESR — p.55).

Justification of O&M Costs:

As seen in the table below, the O&M costs are cigagrof three factors, Repair
Cost, Insurance and the Pipe operation cost (égairchase and transport of CQ
and Pipe operation and Maintenance). These aversimthe table below, furthe
justification is given underneath.

Cost per year
Cost (10,000 RMB) Reference

Repair cost 45.29 FSR (p.55)
Wage 0.00 n/a
Insurance 10.76 FSR (p.55)
Low value consumables 0.00 n/a
Pipe operation cost 1370.0

The sum of:

COG Collection and 1078.0 FSR (p.55)

Transport

Pipe Operation and

Maintenance Costs 292.00
Interest 0.0Q n/a
Total O&M cost 1426.05 FSR (p.55)

Repair Rate and Insurance costs:
The Repair costs of the project are calculateda®flthe construction investmer
per year. This is an extremely conservative chofaepair rate when considereq
with other projects using the same methodologye thble below gives the repa
rate used in other recently registered projectsguaiMS-I111.Q.

COG has been
considered in IRR
analysis.

PP has addressed
incorrect currency
abbreviation and
gustified all O&M
costs.

The CL6is
closed.

it
|
i

=
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Project . .
Number Project Name Repair Rate
5924 thngllgn 4.5MW qute Heat Power Generation 4%
Project in Hebei Province
4208 Jiangxi Nanfang Cen_1ent Loyv Temperature Waste 1.5%
Heat Power Generation Project
3564 Sichuan LlwanBus_en Cement Waste Heat Recoyery 4%
for Power Generation Project
3832 Llaonl.ng Chaoyang Waste Gas Recovery for 2 5%
Electricity Generation
n/e Proposed Proje 1%

Additionally, it should be noted that the Repaistcand Insurance only contribut
only 1% and 0.25% of total O&M costs. Even whethitbese costs are omitted
from the financial analysis, the benchmark onlyches 7.33% is still beneath the
industry benchmark of 13%.

11%

Wages, Low value consumables and Management Costs:

As the project only involves a retrofit (to charige fuel source) of existing
equipment, there is no need for additional emplsyrenanagement resources
following the implementation of the project actixitTherefore, these costs are
given a value of 0. For the same reason, no sadtdcated to the purchase of lqw
value consumables (i.e. staff safety gear, traxgémese etc.). This is conservative.

Pipe Operation Cost:

The primary factor in the project’'s O&M cost is tBOG transportation and
pipeline maintenance. Purified COG is transportetth¢ project site via a 27km
pipeline. The transportation fee is 0.17 RMB/m3thWAT) or 0.15 RMB/nd
(without VAT), this price is inclusive of the cosi§ purification.

Based on the FSR (p.56);
0 Pipeline operation and maintenance cost: 2.92onilRMB/year
0 COG collection and transportation cost (includingification): 10.78
million RMB/year
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Based on FSR (p.55):
After retrofitting, the consumption volume of COS 71,880,480rh

Based on theCOG supply agreemenp.1), the COG cost is: 0.17 RMB/m3, or
0.17/1.17 = 0.15 RMB/f(before VAT)

Therefore, COG usage cost is: 0.15RMB/m3 * 71,8804 10.78 million
RMB/year

Please also refer to tHeOG invoice 1& * COG invoice 2'as evidence of COG
price being 0.15RMB/f

The PDD has been updated under Section B.5.

CL-7
The variable rate for each paramete
which will make the IRR exceed the
benchmark should be calculated an
the likelihood to happen should be
substantiated.

However, the final parameter, coal
gas price, still needs to be justified i
relation to the source and
applicability of the data used to
determine the price of coal gas.

r

=]

B.5.26
B.5.28

A sensitivity analysis has been conducted andllig dietailed in the IRR and
PDD. A table showing the variation of factors witl -10% and 10% range is
given. Within this variation range none of the éastimprove the IRR to reach th
13% benchmark. A brief summary of the critical gsiand justification is
provided below.

Total Investment:

According to the official statistics issued by Naial Bureau of Statistics of Chin
the fixed investment price has increased 1.6099%.8nd 3.90% in 2005, 2006
and 200%*® and the average annual increased rate is 2.3884reénd will not
change much in the future. Therefore, it is vempassible to decrease the total

A sensitivity
analysis has been
eperformed with 4
parameters; viz.
Total investment,
O&M costs, coal
gas volume
a(@mount) and coal
gas price. The
choice of
parameters is

static investment to the threshold value of -27.98%mnake the IRR reach the | deemed acceptable
benchmark) due to the price increasing of the ratenal and wages and the | in order to have a
difficulties of kiln reconstruction significant effect
on the project.

O&M Cost:
According to the same above official statisticalsve, the annual increase of 1

! http:/iwww.stats.gov.cn/tjgh/ndtjgh/qgndtjgh/t200682202307796.htm

2 http://www.stats.gov.cn/tigb/ndtjgb/qgndtjgh/t200282402387821.htm

% http://www.stats.gov.cn/tigh/ndtjgb/qgndtjgb/t200282402464933.htm
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material, fuel and power costs is 5.9%; workerrydhas increased 13.03% on
average. Therefore, it is very impossible to deseehe O&M to the threshold
value of -18.00%.

Coal Gas Amount:
The equipments production capacity will not chaagd the heat efficiency will
also not change, as a result, total coal gas anvailimtot increase to 12.70%.

Coal Gas Price:

Loudi city is a main coal-mining zone in Hunan gree and in China. So the co
price is comparatively low in china and is not ik increase. Therefore, it is
very impossible to increase the coal gas pricbedhreshold value of 12.70%.
The assumed price for coal gas has been estimabe® &n CLA4.

Please check the revised “sensitivity analysisP@D and revised IRR sheet.

Sensitivity
analysis .has been
performed for coal
gas price.

The CL 7 is
closed.

2B

CL-8 B.6.10
Further clarification is sought onthe B.6.11
emissions due to consumption of B.6.12

electricity by the project activity.

According to the FSR, the furnaces and Kilns ugirgCOG in place of coal gas
will not increase the consumption of electricity.

WUJO project electricity consumption in baseline

PP has described
that there is no
additional
requirement of

ID Baseline After changing to electricity after
COG implementation of
1 Coal breaker Replaced the project
activity.
2 Coal blender Replaced
Electricity
3 Coal extruder Replaced consumption by aif
4 Air blower No change blowe.r, pump,
charging machine
5 Pump No change remains same in
baseline scenario
6 Charging machine No change and project
_ scenario. Hence n
Electricity 100,000 KWh change in
consumption electricity
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WUJO project electricity consumption in projectisago
ID project scenario After changing to
COG

1 Gas pressure regulatqrAdded to the system
(calculate) instrumer

2 Gas Safety Monitoring Added to the system
and Controlling
Systen

3 20000 M wet gas Added to the system
cabine

4 Air blower No change

5 Pump No change

6 Charging machine No change

Electricity 100,000 KWh

consumption

In baseline, for the production of coal gas, caabker, coal blender, and coal
extruder are needed. In the project scenario, Isecdne COG is used to replace
coal gas, coal breaker, coal blender, and coaliéatrare removed, at the same
time COG gas pressure regulator (calculate) instninCOG gas safety
monitoring and controlling system, and wet gas metbare added for the
transportation and proper use of COG. There ishamge is total electricity
consumption.

consumption

The CL 8 is
closed.

CL-9

1. It needs to be clarified whether
other fossil fuels will be co-fired in
the WHR boiler in case of shortage

COG

2. In case of project downtin

B.7.1

1.

The total COG production capacity of Huiyuan cokesoplant is 350,00,000
m?/year, the amount of COG used in this project 880,000 riyear (see
‘Coke Oven Gas supply Agreemgrgb, the COG supply is sufficient to
satisfy the demand for COG from the project. Naeofossil fuels will be co-
fired.

PP has clarified

that the
consumption

waste COG (71.8

million Nm3)

less that the waste

of

is
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(during schedule maintenance) it is
needed to monitor the consumption|of
grid electricity to calculate the projec
emissions

22 Feb 2012:

PP requires to provide relevant
documents, such as production levels
to prove that COG is less that the
waste COG produced.

To evidence the total COG produced (approx. 35Q0WI0Y per year) by
Lianyuan Huiyuan Coking Co., Ltd., refer to the doent'COG discharging
explanation’issued by Lianyuan Huiyuan Coking Co., Ltd. 8hfebruary
2008.

The amount of COG consumed by the project is estidni be 71.8 million
m?in the FSR (p.16 — Table 9 of FSR). TBeke Oven Gas supply
agreementalso gives an expected figure for COG consumpifori.8
million m?.

Please refer to theCOG usage recofdssued by the PP. The total COG
usage amount from July to Dec in 2010 was recoases?,134,205.5 Hand
the total COG usage amount in 2011 was record@d,856,478.0 fh This is
significantly less than the total amount produced.ianyuan Huiyuan Coking
Co., Ltd.

. There is a 20,000 HCOG gas cabinet that can store and adjust thdysapp

COG. In case of project downtime, consumption af glectricity is not
required and the COG gas in the gas cabinet meltienergy supplement
source. It is not necessary to monitor the consiamif grid electricity.

COG produced
(350 million Nm3)

The consumption
of COG is
evidenced from
FSR and is cross-
checked with COG
supply agreement.
The production of
COG is sourced
from COG
discharging
explanation.

In order to prove
sufficiency of
COG production
and no other fossil
fuel will be co-
fired, production
records of COG
shall be evidenced.

The gas cabinet
with capacity of
20,000 Nm3 will
facilitate the
thermal energy
need in case of a
downtown of COG
production and
supply. The
capacity of gas
cabinet is in

CDM Validation Protocol — Report No. 2012-9382, re®.

A-50



DET NORSKE VERITA

accordance of
FSR.

PP has
substantiated that
COG production
less that waste
COG.

The CL9is
closed.

CL-10
The operational lifetime of the proje
needs to be clearly stated in the PD|

PP is requested to provide operatiol
lifetime of all main equipments as
detailed in Table A.3 (after
implementation of the Project) as pe
EB 50/Annex 15, dated 16 October

N
\

D.

nal

=

C.13

According to thémain equipment’s lifetime prooffssued by Hunan Province
Loudi City Quality & Technical Inspection Bureau #fiNov 2009, the
operational life time of all the main equipments arore than 10 years, and the
remaining lifetime of the equipments are also nmbea 10 years. The crediting
period of the project 10 years is very suitabletfier project.

Please see the updated PDD. The following insehas been made above Tabl
A.2:
Table A.3 and A.2 give the technical parametetthefmain project equipment

PP has provided
operational
lifetime of each of

main equipment as$

per Tool to
determine

eremaining lifetime
of equipment.

]

2009. The equipment’s lifetime as before and after the implementation of the progetivity. Option (a)of the “Tool | The CL 10 is
listed in the document ‘main to determine the remaining lifetime of equipmenétailed in EB 50, Annex 15 | closed.
equipment’s lifetime proof’ received (16" October 2009), has been used to define the rengglifiétime of project

from PP does not match with equipment.Option (a)uses the difference between the Technical Lifetume

equipment details as listed in Table Operation Time to calculate the Remaining Lifetime.

1.3 of revised version of the PDD

dated 17 Feb 2012, version 4.

PP requires to provide details of each

of the equipment life time calculation

(schematic diagram).
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Table 4 Forward action requests
Forward action request Reference Response by project participants

to Table 2
N/A N/A N/A

- 000 -



APPENDIX B

CURRICULA VITAE OF THE VALIDATION TEAM MEMBERS



Chandrashekara Kumaraswamy

Kumaraswamy Chandrashekara holds a Bachelor's DegreChemical Engineering and has

an overall experience of around 24 years. Priojdiming DNV, has worked for 11 years in

the Chemical Process Industry covering Plant Operat, Technical Services and Process
Design activities, primarily in the fertilisers amthemicals manufacturing sector. During this
tenure of 11 years in the industry, responsibgitiecluded production, process optimization,
energy efficiency improvements, environmental perdmce, process design, energy auditing
and technical auditing.

He has experience of around six years in the vabdaand verification of numerous CDM
projects both in India and abroad. His qualificatioindustrial experience and experience in
CDM sufficiently demonstrate his sectoral competent the areas of chemical process
industries, energy generation from renewable soaire@d waste handling & disposal.

Zhang Xiaojun, Johnsen

Xiaojun Zhang holds a Master Degree in MetallurgiPaysical Chemistry and obtained his
MBA in project management. Also he majored in Chewmi which involves organic,
inorganic, structure and analysis chemistry as lEohdegree. He has an overall experience
of 26 years. Prior to joining DNV, Johnsen had aremall experience of 4 years in glass
manufacturing industry covering production, energgfficiency improvement and
commissioning. Later on he gained combined expegiesf more than 15 years in the iron
and steel industry, while he worked as researcimer management personnel in Central Iron
and Steel Institute, the sector covering the rdbmg iron & steel, waste heat recovery, solid
waste disposal, waste fuel treatment, waste eneffijgiency and relevant environmental
affairs. His experience also covers the fields avimnmental management, resource
conservation and cleaner production in various nfaoturing and metallurgical industries.
He has also gained the experience in Managemeriei8yAudits such as ISO 9001, ISO
140001 standards in various industrial sectors fioore than 3 years for industrial plants.
For financial analysis and investment, he has gditiee relevant knowledge through his
MBA course; and through the feasibility case stimythe iron and steel sector while he
worked as management personnel, he gradually gaioeacerted experience in cost
accounting, financial analysis and investment inpartameter assessment.

He has experience of more than 3 years in validaaod verification of numerous CDM
projects in DNV in China.

His qualification, industrial and investment exmarce and experience in CDM demonstrate
him sufficient sectoral competence in “Glass”, “hoand Steel” and “Energy Generation
from Renewable Energy Sources”.

Zhang Lei, Lucas
Lei Zhang holds a Bachelor Degree in Applied Chéami®rior to joining DNV, having four
years and seven months experience in coal gasdicaidustry covering the process of coke



production line and wastewater treatment. His eigueze also covers the fields of
environmental management and environmental impssgssment.

He has experience of around half a year in valigatand verification of CDM projects in

DNV.

His qualification, industrial experience and exmarte in CDM demonstrate his sufficient
sectoral competence in “Waste Handling and Dispbsal

Grant Stephen Little

Grant Little Holds a Bachelor Degree in Pure andphed Chemistry; with a Secondary
Degree in Forest Products Manufacture and a Masté&egree in Business Administration.
He has over 20 years of industrial experience. Prwojoining DNV, Grant gained 16 years’
experience in the forest products industry coverfrgcess Engineering, energy projects,
Sustainable Development, Forest eco-labelling andifenmental Management Systems. He
also has over 5 years’ experience in the carborjgmtodevelopment and carbon markets in
Africa and the Middle East where he worked for aboa aggregator and a government
owned carbon management and environmental projeetel®pment Company. He is
passionate about Africa and sees his work as aritotion to the development of the
continent.

Noim Uddin

Noim Uddinholds PhD in Environmental Studies, Master of Smeim Sustainable Energy
Engineering and Bachelor of Science in MechanicalgiBeering. Having an overall
experience of around 12 years. Prior to joining DN&ing 3 years experience in sustainable
energy strategy development, 4 years experienceooking biomass projects and 3 years on
other renewables covering research, design and fhdeand experience in accreditation
auditing under UNFCCC’s CDM and JI schemes (DOEs AtEs accreditation).

Noim has experience of around 3 years in valida@om verification of several CDM/JI
projects and third party verification under ISO B40 ISO 14044, Renewable Energy Target
and other voluntary greenhouse gas, and VCS.

Stanislav Dva-ak

Stanislav Dveak holds a Master of Science Degree from the Chadrbiniversity in Prague,
Faculty of Chemistry and Technology of Fuels andi®mment. He is having an overall
working experience of around 40 years. Prior toaperation with DNV he is having all 40
year experience in glass industry covering posgionresearch and development (e.g. glass
melting furnaces transfer from coal, gas and oil natural gas heating) and different
managerial positions (director for research, commal director, CEO). He is retired at
present.



He has an experience in validation of one CDM prbges a sector expert. His qualification
and industrial experience demonstrate his sufficesttor competence in the area TA 4.11
Glass.

Jan Van Evercooren

Holds a PhD Degree in Chemistry. Having an oveealberience of around 40 years. Prior to
joining DNV having 4 years experience in iron artdes industry covering sampling &
analysis of solid bulk materials and assessmeihaif quality as raw material for pig iron
and steel. Also having more than 25 years expegi@m@nvironmental consulting in various
technical areas covering set-up of air pollutanti€sion inventories, air pollutant emission &
immission measuring, air pollution dispersion madgl and environmental impact
assessment (EIA) . Acknowledgment for actually @drsyas Flemish EIA expert in the
domains air pollution and climatological effects.

He has experience of around 5 years in validatiod &erification of CDM/JI projects and
other 3rd party validation/verification services.

His qualification, industrial experience and exmarte in CDM demonstrate his sufficient
sectoral competence in “Iron and Steel”, “Metal mhaction”, “Coke” and “Waste handling
and disposal”.

Edwin Aalders

Mr Aalders has nearly 20 years of experience aassessor in Environmental Auditing and
accreditation and started his career in SGS in 18@2e he quickly became involved in the
development of new environmental certification &trol services. In 2004 he became the
Director of the International Emission Trading Asgtion (IETA) which he held till 2009.

In addition to his role as Director in IETA he héddtween November 2007 and October 2008
the role of Acting CEO for the Voluntary Carbonr&tard Association (VCSa). In 2009 Mr
Aalders became a Partner with IDEAcarbon beforaijoy DNV as Approver / Responsible
Service Line - CDM at the Climate Change and Snakde Development Department in
2011. Throughout his career he lived and workedughout the developing and developed
countries and been involved in developing new enwirental markets. Mr Aalders is an
elected member of roster of experts for the MetlugyoExpert of the CDM & Jl, in sits on
the AFOLU Steering Committee of the Verified CarBtendard Association (VCSa) and
Advisory Board of the Pacific Carbon Trust.



