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Summary:
Det Norske Veritas Certification AS (DNV) has beeontracted by EcoSecurities Group P
(Ecosecurities) to carry out verification and derdition of emission reductions generated by
“Chuanhua NO Abatement Project” in China for the period 24dber 2008 to 15 November 20(

In our opinion, the GHG emission reductions repbrter the period of 24 October 2008 to
November 2009 in the Monitoring Report of 25 Mayl@QOfor the “Chuanhua N20O Abatem
Project” in China are fairly statedh@& verification report was revised to incorpordtgifications as
requested in the request for review received 08eNtber 2010.

The GHG emission reductions were calculated cdyremt the basis of the approvedonitoring
methodology (AM0034, version 02) and the monitorpign and formulae given in the registe
Project Design Document. The emission factors Herldaseline campaign and project campaigy,
correctly applied. As a consequence, DNV is abledudify that the emission redimns from the
“Chuanhua N20O Abatement Project” during the perd®4 October 2008 to 15 November 2
amount to 173 130 tC{equivalents.
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1 INTRODUCTION

1.1 Objective

EcoSecurities Group PLC (Ecosecurities) has comamed Det Norske Veritas Certification
AS (DNV) to carry out the verification and certditon of emission reductions reported for
the “Chuanhua N20O Abatement Project” for the penb@4 October 2008 to 15 November
2009. However, the period of claimed emission rédos is from 18 March 2009 to 15
November 2009 since the period from 24 October 2008 March 2009 was included in the
baseline campaign. The baseline monitoring operfated 23 August 2008 to 17 March 2009
(for further details see section 1.3 below). Thepart contains the findings from the
verification and a certification statement for teetified emission reductions.

Verification is the periodic independent review andpost determination by the Designated
Operation Entity (DOE) of the monitored reductiamshe GHG emissions that have occurred
as a result of the registered CDM project actidilying a defined verification period.

Certification is the written assurance by a DOBH,tHaring a specific period in time, a project
activity achieved the emission reductions as \etifi

1.2 Scope
The scope of the verification is:

» To verify that actual monitoring systems and praced are in compliance with
the monitoring systems and procedures describdteimonitoring plan.

* To evaluate the GHG emission reduction data andesspa conclusion with a
reasonable level of assurance about whether tloeteepGHG emission reduction
data is free from material misstatement.

e« To verify that the reported GHG emission data iffigantly supported by
evidence, i.e. monitoring records.

The verification shall ensure that the reportedssion reductions are complete and that
sufficient evidence is provided in order to giveasenable assurance that the amount of
calculated GHG emission reductions is fairly stated

1.3 Description of the Project Activity

Project Parties: China (host), the United Kingdom of Great Britaimda
Northern Ireland

Title of project activity: Chuanhua N20O Abatement Project

UNFCCC registration No: 1781

Crediting period: 24 October 2008 - 23 October 2{Renewable)

Project entity: Sichuan Chemical Co. Ltd.

Tuanjie Road 311, Dawai, Chengdu City, Sichuan Py
P.R China. Mr. Zhang Yu (scwdizy@163.com), Tel:-286
89300058

Page 3




DET NORSKE VERITAS i g
Report No: 2010-0137 , rev. 02

<I

VERIFICATION/CERTIFICATION REPORT DN

Location of the project activity: Tuanjie Roadl3Dawai, Chengdu City, Sichuan Province,
P.R China

The project involves the installation of a secoyd&hO catalyst inside the ammonia
oxidation reactor (one burner) just beneath theipus metal catalyst gauze catalyst. The De-
N20 catalyst is selective and promotes the deconmiposf NeO to nitrogen and oxygen.

The supplier of the secondary catalyst is Johnsattidy PLC and the abatement efficiency
for the second catalyst was expected to be 80%rdiogpto an agreement between the
supplier and EcoSecurities Group PLC that was sigme26 February 2007 /3/.

The baseline campaign operated from 23 August 20087 March 2009. The project
proponent experienced some problems with the dperaf the AMS after the installation,
however these problems were solved prior to the stahe baseline campaign.

The project campaign operated from 18 March 20095dNovember 2009. However, the
abatement secondary catalyst was installed on 7 2@89 later than the date of the primary
catalyst installation on 18 March 2009. This wasficoed to be due to market supply reason
of the catalyst during site visit /34/ /35/.

The project started operation (start of project gaign) on 18 March 2009 and the date of
registration of the CDM project activity is 24 Obty 2008. The monitoring period is from 24
October 2008 to 15 November 2009. The emissionatezhs for this monitoring period
equate to 173 130 tonne g€quivalents

2 METHODOLOGY

The verification of the emission reductions hasassd all factors and issues that constitute
the basis for emission reductions from the projastthe CDM Executive Board has not yet
formally endorsed the application of any matewyaptinciple for verification of emission
reductions from CDM projects - implying that empbashould be on the significant
contributors to emission reductions - DNV checkddfactors and issues with the same
emphasis. In addition, other areas that can havienpact on reported emission reductions
have also undergone detailed audit testing. Akvaht records of data from the DgN
system and records from the production logs ohilrec acid production have been examined
and verified for the reporting period.

To perform the verification of the reported emissioreductions from theChuanhua N20
Abatement Projettthe following activities were performed:

- Review of project documentation;

- On-site inspections, including the review of peniance records, interviews with
project participants, observation of collection m&asurements, established practices
and testing of the accuracy of monitoring equipment

- Review of monitoring results and verification tiie correct application of the
monitoring plan;

- Determination of the emissions reductions.

Data from other sources, such as

- the calibration certificates and QAL1/QAL2 remoissued by supplier and qualified
third-parties respectively according to EN 14184 &N I1ISO 14956,

- National regulation on O/ NOx emissions,
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- the guaranteed composition analysis report ofigpcton gauze used, and
- the original design and operational criteria tbe nitric acid plant has also been
assessed.

Verification team
Type of involvement

-
S
s =
5 2
= c @ 5
S . 237§ g
e @& £ 5 £ C
X 2 0O O £ o
8 & & 5§ 8 &
Role/Qualification Last N\ame FirstName Country & ¢ & o = UW
Project manager/CDM Deng Cuiping China v v v v v
verifier/sector expert
GHG auditor Lin Wu China v v
GHG auditor Wang Guolian China v v
(applicant)
Technical reviewer Khawaja Rafi-ud-Din  Norway v
Duration of verification
Preparations: 28 -29 December 2009
On-site verification: From 30 December 2009 to 31 December 2009

Reporting, resolution of CARs and QA/QBrom 4 January 2010 to 20 May 2010

2.1 Review of Documentation

The basis for the verification has been the momtpreport version 1 dated 16 December
2009 and version 2 dated 25 May 2010 for the period from 24 October 2008 to 15
November 2009, and the registered project desigardent (PDD) /25/ and validation report

126/, the approved baseline and monitoring mettaaolpplied by the project, AM0034 /24/

version 2. The project operator has in additionpsiad the verification team with procedures
from its management system as well as other doctatiem and spreadsheets with all data
necessary for verification of the emission reduwi?/ - /22/ and /27/-/132].

2.2 SiteVidits
A site visit was carried out from 30 December 26931 December 2009. The following key
personnel were interviewed or assisted the vetifingeam:

Name Department/Company Position

Mr. Zheng Shuping Sichuan Chemical Co. Ltd. Gdramgineer

Mr. Huang Yi Sichuan Chemical Co. Ltd. directanitiic acid workshop )
Mr. Lian Tong Sichuan Chemical Co. Ltd. meter wabrbp

Mr Ran Yigiang Sichuan Chemical Co. Ltd. nitricchworkshop

Mr Yang Zhongxian Sichuan Chemical Co. Ltd. niaad workshop
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Mr Liu Jian Sichuan Chemical Co. Ltd. nitric agwdrkshop

Ms. Mou Yurong EcoSecurities Group PLC project nugama

Mr. Steven Liu EcoSecurities Group PLC Head of CBMject

Mr Li Yang EcoSecurities Group PLC Monitoring team

Mr Long Yi EcoSecurities Group PLC Monitoring team

Various other project operators were also intere@vduring on site visit /34/ /35/. The
interview topics were:

- Implementation of this project;

- Technical equipment and operation;

- Monitoring system management;

- Monitored method, monitoring data and devices;

- Data uncertainty;

- ER calculations; and

- Environmental Impacts.
During the site visit, the assessment team has @giewed and inspected procedures,
equipments, and meters at the plant.

2.3 Assessment

The data presented in the monitoring report waesaesl by review of the detailed project
documentation and production records, as well amtgyviews with personnel of Sichuan

Chemical Co. Ltd. And Ecosecurities, by observatibestablished monitoring and reporting
practices and assessment of the reliability of mooimg equipment. This has enabled the
verification team to assess the accuracy and cdemass of the reported monitoring results;
to verify the correct application of the approvedomtoring methodology and the

determination of the reductions in® emissions.

In addition all parameters required by the monitgnmethodology AM0034, version 02, and
the management system were assessed during tivesgit@4/ /35/.

2.4 Reporting of Findings
Findings established during the verification mayabdollows:

A corrective action request (CAR) is issued, where:

i. ~ Non-conformities with the monitoring plan or metlotmhy are found in monitoring
and reporting, or if the evidence provided to prowaformity is insufficient;
ii. Mistakes have been made in applying assumptiorig, @acalculations of emission
reductions which will impair the estimate of emissreductions;
iii.  Issues identified in as a FAR during validation évaot been resolved by the project
participants.

A clarification request (CL) shall be raised ifonfnation is insufficient or not clear enough to
determine whether the applicable CDM requiremeat&etbeen met.

A forward action request (FAR) is issued for acsiohthe monitoring and reporting require
attention and/or adjustment for the next verificatperiod.

Three CLs were raised at this first verificatiomeTproject participants adequately addressed
the CLs raised.
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3 VERIFICATION FINDINGS

This section summarises the findings from the ieaifon of the emission reductions reported
for the project “Chuanhua X Abatement Project” for the period 24 October @0 15
November 2009. The verification findings relatdhe project implementation as documented
and described in the monitoring report2éf May 2010.

3.1 Remaining Issues, CARs, FARsfrom Validation or Initial Verification
This is the first periodic verification and theme &o remaining issue from validation.

3.2 Project Implementation

The nitric acid production facilities at the sitens originally designed by the No. 8 Design
Engineering Institute of the Chinese Ministry of ebfical Industry (later Chengda
Engineering Co. Ltd.) for the Sichuan Chemical Bac{later Sichuan Chemical Co. Ltd.) in
1979 and installed and operated since 1980 /3Bkw oxidation reactor was designed by the
Design Engineering Institute of the Sichuan Cheh@a Ltd. In 1996 and was installed in
2000. The design capacity is 270 metric tonnes MOK(100%) per day which corresponds
to 98 550 metric tonnes of HN@L00%) per year (365 days) 27/.

The existing production unit at Sichuan Chemical Ctl.’s nitric acid plant is a single
pressure (medium reaction pressure) plant whiclam@gmmercial operations in 2000 with
the new reactor.

The primary catalyst installed for ammonia oxidatio the project campaign is composed of
Platinum (Pt) 93% and Rhodium (Rh) 7% supplied hyn@hemTaiyuan Precious Metal
Co.,Ltd /2/. Prior to implementation of the projexttivity, the NO being the by-product
generated during ammonia oxidization was releaselet atmosphere from the tail gas.

As part of the CDM project activity, a secondaryatgst has been installed beneath the
primary catalyst for selective abatement gfONlo nitrogen and oxygen. The supplier of the
secondary catalyst is Johnson Matthey PLC and la¢ement efficiency of the secondary
catalyst was expected to be 80% according to thheeagent between the supplier and
EcoSecurities Group PLC that was signed on 26 Repr2007 /3/. However, in this project

campaign, the abatement efficiency of the secondatglyst was approximately 50% (see
chapter 3.4 below for further details).

The monitoring system includes ammonia oxidatioscter process data monitoring, stack
data monitoring and nitric acid data monitoringefiéis no different method for process data
and nitric acid data monitoring and the monitoriequipments before and after the
implementation of the project activity. Howevergetlstack data monitoring system was
installed for the CDM project activity. The monitag system installed is an Automated
Measuring System (AMS), which continuously measuanmed records the JO concentration
and volume flow rate in the stack gas. The AMS wagplied and installed by ADC Gas
Analysis Ltd in September 2006 /4/ which was gaasly@mer MGA 3000 with measurement
range 0-3000 ppm and was put in normal operatioR4oduly 2007. Another analyzer with a
measurement range of 0-5000 ppm was installed o&iember 2007 /4/. During this
baseline campaign, it was found that th@Nconcentration in the stack was closer to 5000
ppm towards the end, which was confirmed from tlmibtoring records during the baseline
campaign /6/. Therefore, another analyzer with @saeement range of 0-6000 ppm was
installed on 6 February 2009 /4/. The project caignp was started on 18 March 2009, which
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is the date when the primary catalyst was installemivever, the secondary catalyst was
installed on 17 May 2009 due to market reasons.sTlwonsidering the reduced,®™
concentration and accuracy of monitoring systera,ahalyzer with a measurement range of
0-3000 ppm was installed on 5 May 2009 /4/ whicls Wwased on the expected abatement
efficiency of 80%.

On-site training for operation, maintenance andbcaiion of the NO analyzer was provided
by the equipment supplier /5/ on 23 June 2007. TQAL2 tests and one AST were
performed for the analyzers with measurement rafegg@800 ppm, 0-6000 ppm and 0-3000
ppm applied for the baseline campaign and thiseptajampaign. The QAL 2 tests and AST
were conducted by a certified laboratory (i.e. SB&ironmental Services) /11/. QAL 3
procedure including zero point and periodical spesting has been performed /15/ and
verified by DNV during this verification. The CDMelated procedures, which include
monitoring, recording and reporting, were providadEcoSecurities Group PLC and their
implementation was verified by DNV on site.

3.3 Completenessof Monitoring

All parameters required by the monitoring methodgldAMO0034 version 02/24/, and the
management system were assessed during the sitd3dis/35/. DNV confirms that the
monitoring of the project is complete and in acemck with the approved monitoring
methodology and the monitoring plan as containethénregistered PDD for this monitoring
period.

According to the clarification by EB 31 meetingtheir validating or verifying DOE could
undertake the task of determination of the permhitieerating conditions for project activities
using approved methodology AMO0034. The determimatmf the permitted operating
conditions, if done at verification, should be & fhe approved methodology. Based on the
validation report which was issued by SGS /26/, determination of normal operating
conditions and calculation of baseline emissions wat covered. Therefore, this task was
covered in this verification activity.

Historical data and permitted operating conditions

The existing production unit at Sichuan Chemical Cwl.’s nitric acid plant is a single
pressure (medium reaction pressure) plant whiclam@gmmercial operations in 2000 with
the new reactor. So the previous five historicahpaigns were selected to determine the
permitted operating conditions. This is in linelwkMO0034 /24/ as follows:

Historic campaign 1: from 5 August 2005 to 1 Mag€lo6;
Historic campaign 2: from 2 March 2006 to 26 Aug2G06;

Historic campaign 3: from 27 August 2006 to 28 Me2007;
Historic campaign 4: from 29 March 2007 to 22 Nobem2007;
Historic campaign 5: from 23 November 2007 to 22yt 2008.

During site visit, the production logs with fiveskorical campaigns which are from 5 August
2005 to 22 August 2008 was provided and DNV vadtlifiee data transferred to spreadsheet
with the production logs. There is no error durifaga transferred.
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The parameters for determining the permitted opeyatondition includes Oxidation
Temperature (OT), Oxidation Pressure (OP), and Amangas Flow Rate (AFR) as well as
Ammonia to air ratio (AIFR). They were determinedpger AM0034 version 02 /24/.

The permitted range for temperature and pressuleteymined through a statistical analysis
of the historical data from five historical campasgwhich was indicated in the spreadsheet
/6/. All data that falls within the upper and lon26% percentiles of the sample distribution
was defined as abnormal and was eliminated. Theified range of operating temperature
and pressure is then assigned as the historicahmm (value of parameter below which
2.5% of the observation lie) and maximum operatiogditions (value of parameter exceeded
by 2.5% of observations).

The upper limits for ammonia flow and ammonia toratio was determined by historical
maximum operating data for hourly ammonia gas anchania to air ratio for the previous
five campaigns

The permitted operating conditions were determaxtbllows:

oT normal OoP normal A”:Rmax AI:Rmax
837-847C 0.27-0.33MPa 12.35% 4660’

The designed parameters for operating conditiore i&#/:

oT OP AIFR AFR

800-850°C 0.25-0.35 MPa <13.6% 2500-5000 frh

The determined permitted operation conditions wétkin the specification of the facility.
The average historic campaign length (6ha) has been determined to be 43 955t
HNOs/campaign which has been confirmed from produdtgs /7/ during site visit /34/ /35/.

The primary catalyst for the five campaigns waspsieg by Chinachem Taiyuan Precious
Metals Co., Ltd. The composition of the primaryatgst in the five campaigns was verified
from certificates for primary catalyst from the plipr. The primary catalyst installed in all
five campaigns has a composition of 97% Pt and 302R

Monitored data for basdline emissions

The baseline campaign was operated from 23 Augd@8 20 17 March 2009. There were
98.5% data within permitted operating ranges inbi&igeline campaign.

The monitoring system provides the hourly averaggalings for the pO concentration and
gas volume flow, the recording frequency for NCS&G{ concentration) and VSG (Volume
flow rate) in the stack gas was every 2 secondsiram@a@cordance with AM0034 /24/. The
flow meter is a multi point pitot tube that meastemperature, static and dynamic pressure.
The temperature and static pressure are fed imtdlolv meter transmitter where the flow
meter does the calculation of volumetric flow atnstard conditions (Nfthr). This is then
transmitted down the signal line (4-20 mA) to tla¢adloggerThe normalisation was checked
as a part of the QAL 2 test performed by SGS (argr éntroduced by the T and P is covered
in the QAL2 flow correction factor). The error réags and extreme values were
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automatically eliminated from the output data sehbg this system.

The statistical evaluation has been done accorttinthe procedure in AM0034 /24/. The
process of evaluation has been documented in adsgireet /6/ which was verified by DNV
during site visit /34/. During the baseline campaityvo gas analyzers were applied with a
measurement range 0-5000 ppm and 0-6000 ppm respgectTwo QAL2 reports were
carried out by SGS Environmental Services /11 Téikbd information is provided in the
following table and has been verified by DNV byiesv of the QAL 2 reports /11/:

Analyzer with a measurement range 0-50@Malyzer with a measurement range 0-6000
ppm (installed 27 December 2007) ppm (installed 6 February 2009)

From 27 December 2007 to 6 Februafrom 7 February 2009 to 17 March 2009
2009

Correction factor for NCSG: 0.969 Correction fadtr NCSG: 0.997
Correction factor for VSG: 1.166 Correction fac#sG:1.129

The overall uncertainty of the usedhe overall uncertainty of the used
measurement systemt:4.76%* measurement system:4.41%

*) For simplification and conservativeness, the ralleuncertainty of 4.76% was applied
through out the baseline campaign to calculatg EF

After applying the correction factors by QALZ2, tieerage values of NCSG and VSG are

6 083 mgNO/Nm® and 34 360 Nith, respectively. After applying the statistics @cling to
AMO0034 V2 /24/, the mean value of,@ concentration and gas volume flow have been
calculated to be 6174 mg®/Nm® and 34 553 Nrith, respectively.

As mentioned in the monitoring repompore than 98.5% of the measured values during the
baseline campaign were within permitted operatargges which have been verified by DNV.
According to AM0034 /24/, at least 50% of the dst@uld be within the normal operating
ranges in order to accept the baseline campaigncejeghe baseline campaign is valid and
can be used for determining the baseline emissiciof.

The primary catalyst applied in the baseline cagpavas supplied by Chinachem Taiyuan
Precious Metals Co., Ltd which is the same as enpitrevious five historical campaigns, and
the composition of the primary catalyst in the tiasecampaign is also the same as the
composition used in the historical campaigns dsvid: 93% Pt and 7 % Rh /2/.

The nitric acid production is measured by a voluiloey meter. According to AM0034,
version 2, the total operation hours and totalmacid production within this campaign was
used for baseline emission factor calculation. Tdt@l nitric acid production within the
baseline campaign is 45 217 t 100% HNGhich is higher than the Géma(43 955 t HNQ),
thus NO concentration values (NCSG) that were measurgdnaethe length of Clormar
during the production of the quantity of nitric @cfi.e. the final ones produced) were
eliminated from the calculation of EF(however all VSG values monitored during the
campaign were used) which is in accordance to ldrdication provided in EB51 Annex 12
/29/. The nitric acid produced was also checkededbasn the monitored flow rate and
concentration records in the production logs /#irdusite visit /34/ /35/.

The production hours in the baseline campaign was qours which were confirmed from
production logs /7/.

There are no PO emission regulations in China that apply to aiticid plants that were
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issued during the baseline campaign. Only, theeerslevant standard /8/ called “integrated
emission standard of air pollutants” (GB16297-199®)ich is applicable to the NO
emissions. For this project, the N@missions have been monitored quartly. The reports
NOx emissions have been provided to DNV /9/ andNidx emission were in conformity
with GB16297-1996.

Monitored data for project emissions

The project campaign was from 18 March 2009 to dgd¥hber 2009The parameters that

were monitored according to AM0034 and recordedllyanclude: Oxidation Temperature
(OT), Oxidation Pressure (OP), and Ammonia gas FRate (AFR) as well as Ammonia to
air ratio (AIFR) and nitric acid produced (recordacery 8 hours).

In addition, the monitored parameters are th® oncentration and gas volume flow. As for
the baseline campaign, the Automatic Monitoringt&ysinstalled for baseline campaign was
also used for project campaign using the EuropeanmmNL4181(2004). Considering that the
N.O concentration of the stack gas would decreasetduestallation of the abatement
catalyst on 17 May 2009, the analyzer withONmeasurement range 0-6000 ppm was
replaced by another with,® measurement range 0-3000 ppm on 5 May 2009/12/.

This monitoring system provides hourly readingsyrir2 seconds measurement interval for
N2O concentration and gas volume flow. The flow mesea multi point pitot tube that
measure temperature, static and dynamic press@® dgscription above for baseline
emissions). The error readings and extreme valoesaatomatically eliminated from the
output data series by this system.

The statistical evaluation has been done accotditige procedure in AM0034 /24/. The
process of evaluation was documented in a spreatiglich was verified by DNV during

site visit /34/ /35/. During the project campaigmg measurement range analyzer with 0-6000
ppm and 0-3000 ppm were applied. The correctiotofdor NCSG and VSG is the same
value for the two analyzers, as confirmed by QA4n® AST /11/Considering the effect of
correction (based on the reference measurement@Am2: correction factor for NCSG=
0.997 and for VSG=1.129) the value giONconcentration and gas volume flow were
corrected and the average value is 2937smINm® and 32 780Nrih, respectively. After
applying the statistics according to AM0034 v2 [2hé mean value of /D concentration

and gas volume flow have been calculated to be93rid. NO/Nm® and 32 659 Nrith,
respectively.

The primary catalyst supplier was Chinachem TaiyRestious Metals Co., Ltd which is the
same as in the previous five historical campaigrkthe baseline campaign. The composition
of the primary catalyst /2/ is 93 % Pt and 7 % Rh.

The nitric acid production is measured by a voldloe meter and the measured value is

54 816 t 100% HN@which is higher than the Gima(43 955 t HNQ). Hence according to
AMO0034 /24/, all NO values measured during the baseline campaigntii@toroduction

level of 43 955 t 100% HN#{xan be used for the calculation of EFime NAP value was

also checked based on the monitored flow rate andemtration in production logs /7/ during
site visit /34/ /35/.

Further the NAP production in the project campawgnch is the part of the monitoring
period (243 days) is 54 816 t 100% HNThe design capacity is 270 metric tons per day and
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this corresponds to yearly capacity of 98 550 t%AMNO; (270* 365 days per yeaAs per
AMO0034 /24/, the maximum value of NAP shall not eed the design capacity. The
nameplate (design) implies the total yearly capacionsidering 365 days of operational time
per year).The production of 54 816 t 100% HN@ 243 days corresponds to an average
production of 225.6 tonnes per day or 82 337 t 108%0; in 365 days. Hence, the
production is below the design capacity. The marntaispositions were checked by the
verification team during the site visit./34/ /35/.

Emissions outside the project boundary and leakages
There are no additional emissions to be recordésldmithe project boundary or any leakages
related to the project activity.

It is concluded that the monitoring system is appaie and complete.

3.4 Accuracy of Emission Reduction Calculations

According to the AM0034 /24/, the emission reduttior the project activity over a specific
campaign are determined by deducting the campaigoHic emission factor from the

baseline emission factor and multiplying the reduyt the production output of 100%

concentrated nitric acid in the period from 18 Ma009 to 15 November 2009 which is the
project campaign and the GWP of

Baseline emission factor:

As mentioned before, during the baseline campaiwgn,gas analyzers were applied one with
a measurement range 0-5000 ppm and other 0-6000TppQAL?2 reports were carried out
by SGS Environmental Services /11/ and two QAL &t tihe correction factors of the
calibration line for the BD analyzer was selected for gzFcalculation from the date of the
installation of the analyzers. /4/ The detailedorniation from QAL2 reports for the two
analyzers was previously listed above in secti@ Bor simplification and conservativeness,
the overall uncertainty of the measurement systes taken to be 4.76% which is higher of
the two values and was applied to calculatg BRroughout the baseline campaign. This
resulted in an overall uncertainty of 4.79% (whaiko includes uncertainty determined for
the nitric acid parameter of 0.50%).

When the monitoring system was temporarily down #rel process was within permitted
operating range, the conservative IPCC default @onsfactor for NO of 4.5 kg NO/tHNG;
was used as per AM0034 /24/. For the baseline camptoe operating time is 4 723 hours
and the collective downtime of the monitoring systeas 160 hours.

When the nitric acid production process startedwggoin after failure or maintenance, there
was weak acid production. In order to be consereathis weak nitric acid produced during
start-up was not deducted when calculating thelin@semission factor. According to
historical data /21/, it takes about 60-90 mindites start-up to normal condition which is
indicated by analyzing the nitric acid concentnatibhe designed hourly nitric acid
production (100%) is 11.25 tonnes. Because theertration of nitric acid was analyzed
once every two hours, 22.5 tones were selectededuction in each start-up. However, to be
conservative, this value was deducted in histogaeatpaigns. The number of start-up in
historic campaigns and project campaign was checkptbduction log /7/ and the same in
spreadsheet /6/. DNV considered this approach nehde.
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The baseline emission factor was determined to12BgN,O/t HNGO; prior to adjusting for

the downtime period. After applying 4.5 kgg@ItHNO; during the downtime period the
baseline emission factor was calculated to 20.65Nk@/t HNO; The calculation was
checked by DNV and found correct.

Project emission factor:

The project campaign was from 18 March 2009 to l&vedber 2009, however the
secondary catalyst was installed on 17 May 200@. mbnitored NCSG and VSG data for the
whole campaign was applied for Ftalculation. As per the approved methodology AB¥WO
version 02 in the equation for PEalculation, OH is defined as the number of hoafrs
operation in the project campaign (h). The profehpaign itself is from 18 March 200®
15 November 2009, the numbers of hours of opera@ibinwere thus also including the part
of the campaign when the secondary catalyst was imstalled yet (18/03/2009 to
17/05/2009). Equally, the campaign specific emissidactor (EF) was calculated by
dividing PE, to the total production of 100% concentrated aitacid during that same
campaign. Further explanation of this approachivergin Appendix B following a Request
for review.

During this project campaign, two analyzers witmmaasurement range 0-6000 ppm which
was installed in baseline campaign and 0-3000 ppms wmstalled on 5 May 2009 /4/.
According to the QAL2 and AST reports /11/, thereotion factors for NCSG and VSG for
the two analyzers is the same which are 0.997 aD1respectively.

When the monitoring system was temporarily down #rel process was within permitted
operating range, as per AM0034 /24/, the highelstevaneasured during the project campaign
was used which is 17.44 kgp@®/tHNOs. For this project campaign, the operation timg684
hours and the collective downtime was 38 hours.

When the nitric acid production process startedzgpin after failure or maintenance, there
was weak acid production. According to historicatad/21/, it takes about 60-90 minutes
from start-up to normal condition which is indicdtgy analyzing the nitric acid concentration.
The designed hourly nitric acid production (100%)L1.25 tonnes. To be conservative, 22.5
tones were selected for deduction for the projechmaign. In this project campaign, two
start-up happened in accordance with the produdbgn/7/, so 45 tonnes nitric acid was
deducted which was indicated in spreadsheet /6 Ddhsidered this reasonable.

The project emission factor in this project campaig 10.41 kg DO/t HNGO; prior to
adjusting for the downtime period. After applying.44 kg NO/tHNO; during the downtime
period, the project emission factor was calculéabeti0.46 kg NO/t HNGO;,

The calculation was checked by DNV and found carrec

Emission reduction

The nitric acid production included in the emissreduction calculations in this monitoring
period is 54 816 t HN®which is the nitric acid produced in the periodnfr 18 March 2009
to 15 November 2009This nitric acid production was verified by DNV duy the on site
visit by reviewing production records /6/. Therefothe emission reduction is 173 130t£€0

! The time of installation of primary catalyst (amm@oxidation catalyst) and hence the start ofifogect campaign.
According to AM0034 the period of time beginnimgrh the installation of a new gauze pack until sgjoent plant shut
down is defined as a campaign
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The calculations of the emission reduction werefieel by DNV and were found correct. It
has been showed in spreadsheet which shows tram$lyathe calculations.

The emission reduction in this monitoring period ®3 130 tonnes a0, equivalents in the
period from 24 October 2008 to 15 November 2008 @43 days). This corresponds to a
yearly (considering 330 operational days) emisgieduction of 235 115 tonnes of €O
equivalents and 260 051 tonnes of £&Qquivalents corresponding to 365 operation dalgs T
is lower than the estimated emission reductionsnastd in the registered PDD (372 612
tonnes of C@equivalents per year 330 days and 412 131 tonn€®pequivalents per year
365 days). The emissions reduction presentedeifPDD was based on available data at the
time of validation and was based on an abateméniegicy of 80%. The achieved abatement
efficiency was only approximately 50% due to thet that the project campaign was operated
approx. 2 months without secondary catalyst insdall

3.5 Quality of Evidenceto Determine Emission Reductions
In order to ensure accurate monitoring, all requirenitoring devices and systems have been
calibrated periodically.

The monitoring devices for ammonia oxidization process

The thermocouples and pressure transmitter for atxid temperature and pressure
respectively, and ammonia flow rate and air floweravas calibrated by the project owner
which has been authorized to do so by Sichuan Busé®uality and Technical Supervision,
/13/. The annual calibration records have beerfigdrby DNV /14/.

The automated measur ement system

The VSG and NCSG were measured by the automatesunesaent system. The installation
and calibration of these systems was done in aaocsl with the Standard Reference
Measurement Method (SRM). The maintenance and aeguaintrols /19/ have been carried
out in accordance with EN 14181.

The monitoring devices for nitric acid production

The volume flow meter was used for measuring nddi production. The concentration of
nitric acid was analysed by titration in the laliorg. The flow meter was calibrated annually
/16/ by the qualified third party who is Nationaistitute of Measurement and Testing
Technology /17/. The burette were calibrated bypiaect owner which was authorized by
Sichuan Bureau of Quality and Technical Supervigidai.

The information on the monitoring parameters angdmgents provided in the following table
has been verified by DNV:

Equipment Parameter Type Monitoring | Accuracy Range
Tag.no /Recording | %
frequency
Air flow meter | AIFR EJA110A Hourly 0.5 0-50000 rith
DMS4A-95EA
Ammonium AFR EJA110DMS2B- | Hourly 0.5 0~6400 rith
flow meter 90EA
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Ammonia oT K Hourly Class Il 0-100 °C
Oxidation (JJG351-
thermocouples 1996)

Oxide pressurg OP YA-150 Hourly 1.6 0~0.6 MPa
transmitter
Nitric acid NAP AE206MG Every shift | 0.5 0~40tf
flow meter
Tail gas flow | VSG IMV30 Every 2 0.5 0~38 000 Nrith
meter seconds
Tail gas TSG Pt100 Every 2 Class B -50 ~ 300°C
thermometers seconds (JJG229-
1998)
Tail gas PSG Pressure Every 2 0.5 0.7 — 5.0 bar
pressure measurement as | seconds
part of
differential
pressure cell of
volume flow
meter.
N2O analyzer | NCSG ADC MGA3000| Every 2 QAL 2/AST
seconds tests:
+4.76% 0-5000 ppm
(baseline
campaign)
+4.419 | 0-6000ppm
(baseline campaig
and project
campaign)
+4.419% | 2-3000 ppm

(project campaign

The transfer to the emission reduction spreadsbieall data for determining the permitted
operating conditions, baseline emission factor praject emission factor has been verified
and the reported data was cross-checked with rae filam production logs and meters
installed in the control room /7/ during the siteitW/34/ /35/.
All relevant documents and records are stored blgtttronically and on paper and to be kept
for two years after the crediting period.
DNV concludes that during this monitoring periolae evidences for determination of ER are
sufficient and reasonable. DNV was able to confiirat the result of ER calculation is

reliable.

3.6 Management System and Quality Assurance
Sichuan Chemical Co. Lt responsible for operation and routine mainteaafgroduction

and monitoring equipment and data collection, andSecurities Group PLC is responsible
for monitoring and reporting of data under the CDigtivity. The quality assurance and
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quality control procedures /18/ include monitoriaguipment operation and maintenance.

Data reporting is covered by project operator’s agg@ment system.

There are two data streams: one coming frSrohuan Chemical Co. Ltdnitric acid

production data) which has the ISO certificates19@nhd 14001; and OHSAS 18001/31/ and

the second stream is from the installed stack gaitoring system (MD concentration and

stack gas volume flow). The data is compiled by $smurities and is used in the emission

reduction calculations and monitoring report pragan.

The stack gas monitoring system is designed asumatic process, so the involvement of

the personnel during normal operation is minimal.chse of any deficiency, appropriate

procedures are in place.

For this monitoring system, the quality assurano# @ontrol procedure is also according to

EN14181 which stipulates three levels:

® QALZ1: the evaluation according to EN ISO 14956 basn carried out before installation
of AMS by supplier /12/.

® QALZ2: it is for the installation and calibration 8MS according to the SRM. This has
been carried out by SGS in February 2008, Marci® 200/.

® AST was carried out in July 2009 /11/.

® QAL3: itis carried out by local operator/Ecosetias on weekly basis /15/.

In order to operate and maintain the monitoringesyss local operators and instrumentation

engineers of the system have been trained by Eco8es and the equipment supplier /5/.

The competence of the staff for regular controls \wdamonstrated by the weekly zero and

span calibration done during site visit /34/ /3Ble demonstration was compared with

procedure of weekly zero and span calibration /EGfthermore DNV also confirmed their

competence from training records /5/. The calibraand maintenance records /15/ have been

verified by DNV during site visit /34/ /35/. In atlidn, the records for calibration and

maintenance of this system /15/ have been contsiyazarried out (QAL3) and all drift

values are within the range as defined in QAL 4 dgpanded uncertainty (with a 95%

confidence interval).

All monitoring devices have been calibrated and maaned periodically to ensure the

accuracy of measurement.

All data have been archived electronically andfothard copy and was accessible during

verification site visit /34/ /35/.
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4 CERTIFICATION STATEMENT

Det Norske Veritas Certification AS (DNV) has beegaged by EcoSecurities Group PLC
(Ecosecurities) to verify the greenhouse gas (Gl@)ssion reductions reported for the
“Chuanhua N20O Abatement Project” for the period @4tober 2008 to 15 November 2009.
However, the period of claimed emission reductisnisom 18 March 2009 to 15 November
2009 sine the period from 24 October 2008 to 17 March 200% wecluded in the baseline

campaign The reported emission reductions are 173 130 temi€Q equivalents.

Our opinion relates to the project's GHG emissi@amsl resulting GHG emissions reductions
reported for the period of 24 October 2008 to I&/émber 2009. DNV does not express any
opinion on the application of the baseline methodgl neither on the Project Design
Document nor on any projections regarding GHG emisperformance.

Responsibilities of the project participants and DN

The management of the project is responsible femptieparation of the GHG emissions data
and the reported GHG emissions reductions on tlsgskset out within the Monitoring Report
for the “Chuanhua N20O Abatement Project”. The depehent and maintenance of records
and reporting procedures in accordance with therappd monitoring methodology AM0034,
version 02, including the calculation and deterntioa of GHG emission reductions from the
project, is the responsibility of the managemenhefproject.

It is DNV’s responsibility to express an indepertdegrification statement on the reported
GHG emission reductions from the project for thenitowing period from 24 October 2008

to 15 November 2009 based on the verified emissamhe same period and the project’s
compliance with the approved baseline and monitprimethodology AM0034, version 02.
However, the period of claimed emission reductisnisom 18 March 2009 to 15 November
2009 since the period from 24 October 2008 to 17dM&009 was included in the baseline
campaign.

DNV’s verification approach was based on the reeuoients as defined by the CDM
modalities and procedures, as well as those definethe CDM Executive Board and by the
baseline and monitoring methodology AM0034, verfibn

DNV’s verification approach draws on an understargdiof the risks associated with
reporting GHG emissions data and the controls iracpl to mitigate these. DNV’s
examination includes assessment of evidence rdldeathe amounts and disclosures in
relation to the project’s GHG emission reductioosthe period from 24 October 2008 to 15
November 2009. However, the period of claimed eamsgductions is from 18 March 2009
to 15 November 2009 since the period from 24 Octab8é8 to 17 March 2009 was included
in the baseline campaign.

DNV planned and performed the work to obtain tHerimation and explanations that DNV
considered necessary to provide sufficient evideaocgive reasonable assurance that the
reported amount of GHG emission reductions for peeod from 24 October 2008 to 15
November 2009 are fairly statedowever, the period of claimed emission reductisrfsom

18 March 2009 to 15 November 2009 since the pefriach 24 October 2008 to 17 March
2009 was included in the baseline campaign.

DNV conducted the verification on the basis ofrttanitoring methodology AM0034, version
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02 and the monitoring plan included in the PDDlwd project. The verification included:
e collection of evidence supporting the reported data
e checking whether the provisions of the monitorireghndology AM0034, version 02
and the monitoring plan in the PDD were consisteatid appropriately applied
DNV has verified whether the information includedthe CDM Monitoring Report for the
“Chuanhua N20O Abatement Project” is correct and tthiae emissions reductions achieved
have been determined correctly.

Certification Statement

In our opinion, the GHG emission reductions statethe Monitoring Report of 25 May 2010
for the “Chuanhua N20O Abatement Project” for theripd from 24 October 2008 to 15
November 2009 are fairly statedowever, the period of claimed emission reductisrfsom
18 March 2009 to 15 November 2009 since the pefriaoh 24 October 2008 to 17 March
2009 was included in the baseline campaign.

The GHG emission reductions were calculated colyeon the basis of the approved
Monitoring Methodology (AM0034, version 02) and thenitoring plan contained in the
project’s Project Design Document. Hence, Det NerSeritas Certification AS is able to
certify that the reported emission reductions fribra project during period from 24 October
2008 to 15 November 2009, amount to 173 130tonh€©OpequivalentHowever, the period
of claimed emission reductions is from 18 March@2@®15 November 2009 since the period
from 24 October 2008 to 17 March 2009 was incluiheithe baseline campaign.

Beijing, 12 June 2010 Oslo, 06 Decen#fHd0
P ﬁ/j B o™ il
C{Mf%ﬁ e — 4
Cuiping Deng Trine Kopperud
CDM Verifier Head of Section
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The Correction Action Request in the initial verdation:

CAR # Description of the CAR Comments Conclusions

N/A N/A N/A N/A

The Forward Action Request in the previous verification:

FAR # Description of the FAR Comments Conclusions
N/A N/A N/A

The Clarification Request in this verification:

CL# Description of the CL Comments Conclusions

CL1 The starting date of the historical-The starting date of campaigns was defined as @€. The starting date of
baseline- and project campaigndate of primary catalyst installation in the redseampaigns was update |in
needs to be clarified. monitoring report. Please see the revisdte monitoring report and

monitoring report and workbook. spreadsheet.
This CL closed.

CL2 A clarification is needed regardingrhe operation time of the fifth campaign was QK. According to the
the fifth campaign since it is longemonths; however the actual operational time wasspecifications from the
than the other 4 historicalB months, due to a shutdown period during |themary catalyst supplier
campaigns. campaign. The operation time is within the norm@0/, the normal gauze

gauze operation time recommended by the gaoperation time is 6-8
supplier (6-8 months). In addition, the averageonths. The fifth

daily nitric acid production during the fift
campaign was 232 t HNglay, which is below thg
design capacity (270 HNQys/day)and similar tg

historical campaigns (233 tons HNO3/da
Furthermore, the operating conditions of

historical campaigns, including the fifth histoig
campaign, are within the specifications of the pl

Finally, 86% of the operating conditions of theHif

the average production during the previous fowgasonable.”

hcampaign has been |n
coperation for 7.8 months.
Hence DNV consider thi

[72)

yin addition, the average
alaily nitric acid productior
and the operation
aparameters of the fifth
[ historical campaign are
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conditions calculated based on the previous
historical campaigns.

within normal operating conditions.

campaign were within the permitted operatjngithin  the

Thus, the campaign duration is within norméhe
specifications of the gauze and it was operataddition, the daily nitri

operatin
foanges of the rest of
historical campaigns and
plant design. |

acid was close to the data
in other campaigns.
Hence DNV considers this
campaign to be a normal
campaign.

This CL is closed.

CL3

To update the monitoring repgrifhe monitoring

and spreadsheet according to

theodated according to the clarification of Annex

clarification of Annex 12 in EB51#in EB51 meeting. Please see the revised MR

meeting

workbook.

report and spreadsheet wedK. The update

IAonitoring report and
amleadsheet was checkec
and correct.

This CL is closed.
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Reasons for the request for reviewhe DOE verified that the secondary abatement syst
was only installed on 17/05/09, which was after ttart of the project campaign (18/03/09)
due to market supply reasons. The DOE consideredahservative to include values of
NCSG and VSG from the start of the project campaidgtiowever, in the calculation of
project campaign emission factor, the DOE did n@ise concerns regarding the inclusion
of NAP production for the period in which the abateent system was not yet in place and in
the calculation of emission reductions. Clarificatn is required.

DNV’s Clarification:

DNV is of the opinion that NAP produced during tatire project campaign shall be used
when calculating the project emission factor andseimn reductions in order to be in
compliance to the approved methodology AM0034 wer€i2 applied by the project activity.
Further DNV is of the opinion that this is correegardless of the point in time when the
secondary catalyst is installed. Please refer igplFoelow for illustration of emission
reduction for different point in time for the inB&dion of the secondary catalyst.

As per the approved methodology AM0034 versiont6®&l NbO emissions of the nth project
campaign (PR are estimated as follows:

PE,=VSG *NCSG *10 *OH  (t\;0)

A campaign specific emissions factor is calculatsd dividing the total mass of &
emissions during that campaign by the total pradacbf 100% concentrated nitric acid
during that same campaign as follows:

EF, = PE, / NAP, (tN;O/tHNOs)

According to AMO0034, the emission reductions foe tproject activity over a specific
campaign are determined by deducting the campgigoHic emission factor from the
baseline emission factor and multiplying the redut the production output of 100%
concentrated nitric acid over the campaign periuditae GWP of BO as follows:

ER = (ERL — ER) * NAP *GWPN20 (ICOy)

In the equation for PEcalculation, OH is defined as the number of haidrsperation in the
project campaign (h). The project campaign itselfrom 18 March 200%o 15 November
2009, the numbers of hours of operation OH wers #iso including the part of the campaign
when the secondary catalyst was not installed ¥8t03/2009 to 17/05/2009) as per the
approved methodology. Equally, the campaign speetinissions factor (EfFwas calculated

by dividing PE to the total production of 100% concentrated oiticid during that same
campaign. DNV is of the opinion that by considerthg total operating hours in the project
campaign OH and cutting the NAP in theriod in which the abatement system was not yet in
place would not be as per the requirements of ththodology, hence the inclusion of the

! The time of installation of primary catalyst (ammoxidation catalyst) and hence the start ofottogect campaign.
According to AM0034 the period of time beginnimgrh the installation of a new gauze pack until sgjoent plant shut
down is defined as a campaign.
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NAP for the period in which the abatement systers wat yet in place is from our opinion
correct according to the methodoldgy.

Furthermore, in the emission reduction (ER) cakioeformula, NAP is defined as the Nitric
acid production for the project campaign (tHN@nd Ek is subtracted from Eft. Since in
the EFg. calculation total operation hours and total nia@d production within the baseline
campaign were used for baseline emission factautalon and equally total operating hours
and total NAP was used for the full project campaigwould not be justified if the NAP in
the period in which the abatement system was not yegilace was excluded from the ER
calculations. DNV has verified that reap@ emissions occurring in the project activity are
not excluded by considering the NAP (and otheresponding parameters) in tperiod in
which the abatement system was not yet in place.

In figure 1 below it is illustrated how the emisssoreductions changes in situations where the
secondary catalyst is installed at different pairtime during a project campaign. In the first
illustration the secondary catalyst is installethatsame time as the primary catalyst (ie. at
the start of the project campaign). The grey &d¢he emission reductions achieved. The
second illustration is reflecting the situation wééhe secondary catalyst is installed a period
of time after the start of the project campaigst@hation of secondary catalyst marked with
an arrow). The level of abatement efficiency after secondary catalyst is installed is marked
as y. The emission factor RFfn this figure is the emission factor calculatedpar the
methodology and it is obviously higher than y siitdacludes the higher emissions of®I
occurring prior to the installation of the secondeaitalyst. This is further illustrated in the
third illustration where the catalyst is installgicthe very end of a project campaign. From
the illustrations it can be seen that when thegmtogmission factor is calculated as an average
emission factor for the entire campaign it will et correct to use NAP only for the period of
the campaign after the installation of the secondatalyst in the calculation of the emissions
reductions, as this will not be according to theéhndology and also not reflecting the actual
emissions reductions occurring. This can be furtixplained as follows: If the NAP for the
period in which the abatement system was not yplaice was excluded from the emission
factor calculation, EFp1 would be much higher amdid not reflect the actual emission
reduction that occurred as a result of the pr@etivity. Considering the third illustration, if
part of the NAP was excluded, the remaining NAP Mde very small and as a result EFpl
would be very high. In fact, EFp1 would be higheart EFbl so the CER calculation would
give result in negative emission reductions fore¢h@re campaign even though it is clear that
an emission reduction has in fact occurred. Thisatestrates that excluding a portion of the
NAP would result in a calculation that is discorteelcfrom the reality of the project.

2 See parameter P.5 NAP, AM0034 version 02 weredefined: Recording frequency: Daily, compiled datire campaign;
Proportion of data to be monitored: 100%. Hencemmtiding NAP for the entire campaign would beexidtion from the
methodology,
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Fig.1 lllustration of emission reductions for diéat point in time for the installation of the
secondary catalyst in a project campaign when appkMO0034.

DNV also refers to the request for revision of thethodology AM0034 titled “Later
installation of abatement catalyst” submitted éhAug 09 AM_REV_0168/2/. Under the
“Recommendations by the Meth Panel” for the resjuer revision of the methodology
“AM_REV_0163", the suggested approaabt to include the values obtained during the
time the plant operated without the abatement amddalculatd&=Fs, was deemed “not
conservative” since it just eliminates reglNemissions occurring in the project activity due
to an unconsidered circumstance. DNV understaras the meth panel recommendations
that the part of the project campaign during whieh secondary catalyst was not installed
(i.e. from 18/03/2009 to 17/05/2009) should be abered as part of the project campaign.
This was also deemed correct by DNV as per theattiefn of the start of the project
campaign as per the methodology, AM0034.

Further, when assessing the project data for ttoge@t campaign, it can be seen that the
NCSG values before the installation of the abaténoatalyst were higher than for the

corresponding period of the baseline campaign.rSeffiect this part of the campaign had
negative emission reductions, by including all détam the entire campaign in the

calculations this negative emission reduction featively taken into account in the overall

emission reduction calculation.

Summary:

In order to be in compliance to the methodology Mol of the opinion that the inclusion of
the NAP for the calculation of the project campaggmission factor and emission reductions
for the period in which the abatement system wagebin place are as per the requirements
of the methodology. NAP was included over the entempaign because not doing so would
lead to a deviation from the approved methodolagytae validated PDD. Unabated
emissions were included in the estimation of erarssreductionsThe methodology does not
require that the abatement catalyst shall be iestaimultaneously with the primary catalyst.
In other words, it does not require a deviatingriptetation of “campaign” if the project
activity starts later than the installation of fiv@nary catalystThe project complies with

VVM 01.2 paragraphs 199, 204 and 207; no assunmptieiated to the later installation of the
abatement catalyst were needed, and hence norfatéingication in monitoring report or
calculation worksheet was required
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