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GC
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GHG
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GIEE
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PA
PDD
PP
QA/QC
SFK
SF6
SOP
UNFCCC
VVS
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Corrective Action / Clarification Action
Corrective Action Request

Clean Development Mechanism
Certified Emission Reduction
Carbon dioxide

Carbon dioxide equivalent
Clarification Request

Data Collection System

Draft Verification Report

Emission Reduction

Forward Action Request

Gas Chromatograph

Gas circuit Breaker

Greenhouse gas(es)

Gas insulated switchgear

Gas Insulated Electrical Equipment
Korea Electrotechnology Research Institue
Monitoring Plan

Monitoring Report

Project Activity

Project Design Document

Project Participant

Quality Assurance / Quality Control
Solvay Fluor Korea Co., Ltd

Sulphur Hexafluoride

Specific Operational Procedure SFK-SOP-SF6-086

United Nations Framework Convention on Climate Change

Validation and Verification Standard
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Page 3 of 91


http://dict.cn/abbr/Data%20Collection%20Subsystem/DCS

2nd Periodic Verification and Certification Report: SF6 recovery and

reclamation project, South Korea

TUV NORD JI/CDM Certification Program

R-No: 8000443702-15/003

Table of Contents

1.
1.1.
1.2.

2.

2.1.
2.2.
2.3.

3.
3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.
3.8.
3.9.
3.10.
3.11.
3.12.

5.1.
5.2.
5.3.
5.4.
5.5.
5.6.
5.7.
5.8.
5.9.
5.10.
5.11.

INTRODUCTION ...

Objective
Scope

GHG PROJECT DESCRIPTION......uuiiiiiiiiiiiiiiiieeeeeiin

Technical Project Description
Project Location
Project Verification History

METHODOLOGY AND VERIFICATION SEQUENCE................

Verification Steps

Contract review

Appointment of team members and technical reviewers
Publication of the Monitoring Report
Verification Planning

Desk review

On-site assessment

Draft verification reporting
Resolution of CARs, CLs and FARs
Final reporting

Technical review

Final approval

VERIFICATION FINDINGS. ...

SUMMARY OF VERIFICATION ASSESSMENTS........cccccvvvennn.

Involved Parties and Project Participants
Implementation of the project

Project history

Post registration changes

Compliance with the monitoring plan
Compliance with the monitoring methodology
Monitoring parameters

Monitoring report

Implementation of the sampling plan
Sampling approaches during verification
ER Calculation

Page 4 of 91

.................. 18

18
18
20
20
20
20
20
21
21
21
21



2nd Periodic Verification and Certification Report: SF6 recovery and

reclamation project, South Korea

TUV NORD JI/CDM Certification Program

R-No: 8000443702-15/003

TUVNORD

5.12.
5.13.

5.14.
5.15.
5.16.

6.

7.

Quality Management

Actual emission reductions during the first commitment period and
the period from 1 January 2013 onwards

Comparison with ex-ante estimated emission reductions
Overall Aspects of the Verification
Hints for next periodic Verification

VERIFICATION AND CERTIFICATION STATEMENT ........ccovvviiiinnnnn.

REFERENCES ... ..

ANNEX 1: VERIFICATION PROTOCOL .....oiiiiiiiiiiiiiiiieeeeeevi e

ANNEX 2: CALIBRATION DATES AND VALIDITY OF INSTALLED

MONITORING EQUIPMENT .....cooiiiii

ANNEX 3: STATEMENTS OF COMPETENCE OF INVOLVED PERSONNEL

Page 5 of 91



2nd Periodic Verification and Certification Report: SF6 recovery and

reclamation project, South Korea

TUV NORD JI/CDM Certification Program TUVNOM

R-No: 8000443702-15/003

1. INTRODUCTION

Solvay Fluor Korea Co. Ltd has commissioned the TUV NORD JI/CDM Certification
Program (CP) to carry out the 2" periodic verification of the project

“SF¢ recovery and reclamation project, South Korea”

with regard to the relevant requirements for CDM project activities. The verifiers have
reviewed the implementation of the monitoring plan (MP) in the registered CDM
project.

GHG data for the monitoring period was verified in detailed manner applying the set
of requirements, audit practices and principles as required under the Validation and
Verification Standard V¥ of the UNFCCC.

This report summarizes the findings and conclusions of this 2™ periodic verification of
the above mentioned UNFCCC registered project activity.

1.1 Objective

The objective of the verification is the review and ex-post determination by an
independent entity of the GHG emission reductions. It includes the verification of the:

- implementation and operation of the project activity as given in the PDD,

- compliance with applied approved methodology and the provisions of the
monitoring plan,

- data given in the monitoring report by checking the monitoring records, the
emissions reduction calculation and supporting evidence,

- accuracy of the monitoring equipment,

- quality of evidence,

- significance of reporting risks and risks of material misstatements.

1.2. Scope
The verification of this registered Project is based on the validated revised project
design document and its approval *°”, the monitoring report ™~ emission reduction

calculation spread sheet ' supporting documents made available to the verifier

and information collected through performing interviews and during the on-site
assessment. Furthermore publicly available information was considered as far as
available and required.

The verification is carried out on the basis of the following requirements, applicable
for this project activity:

- Article 12 of the Kyoto Protocol 7/,

- guidelines for the implementation of Article 12 of the Kyoto Protocol as presented
in the Marrakech Accords under decision 3/CMP.1 ™~ and subsequent decisions
made by the Executive Board and COP/MOP,

- other relevant rules, including the host country legislation,

- CDM Validation and Verification Standard V'

- monitoring plan as given in the registered PDD "*°%/

- Approved CDM Methodology.

Page 6 of 91




2nd Periodic Verification and Certification Report: SF6 recovery and

reclamation project, South Korea

TUV NORD JI/CDM Certification Program TUVNOM

R-No: 8000443702-15/003

2. GHG PROJECT DESCRIPTION

2.1. Technical Project Description

The used SFg is recovered from GIS/GCB equipment by the piping system. It is then
compressed and stored in dedicated cylinders which are weighed and labelled in
recovery site i.e. KERI. The cylinders are transported to SFg reclamation site i.e.
SFK. The SF; is analyzed at the laboratory once the cylinders arrived at SFK. Then
the used SFs which meets the standard i.e. SOP is injected to SFg production plant
for reclamation.

The project was started on 23 November 2007 and the commissioning at the
recovery site started on 29 April 2008. The renewable crediting period (10 years
fixed) started on 2011-04-01 (date of registration).

During the 2™ periodic verification, covering the period 2012-04-27 to 2014-12-31, it
was found that the technical process and facilities used under the project activity
were identical as described in the registered revised PDD. The project complies with
all relevant statutory requirements.

2.2. Project Location
The details of the project location are given in Table 2-1:

Table 2-1: Project Location

No. Project Location
Host Country Republic of Korea
Region: Solvay Fluor Korea Co. Ltd: Ulsan.

Korea Electrotechnology Research Institute: Chang Won.

Project location address: | Solvay Fluor Korea Co. Ltd: 383, Daejung-Ri, Onsan-Eup, Ulju-
kun

Korea Electrotechnology Research Institute: 28-1 Seongju-dong,
Changwon-si, Gyeongsangnamdo

Latitude: 35.426374 N (Solvay Fluor Korea Co. Ltd)
35.189363 N (Korea Electrotechnology Research Institute)
Longitude: 129.340193 E (Solvay Fluor Korea Co. Ltd)

128.718224 E (Korea Electrotechnology Research Institute)
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2.3.

Essential events since the registration of the project are presented in the following
Table 2-2.

Table 2-2: Status of previous Monitoring Periods

Project Verification History

# |ltem Time Status
1 |1* Monitoring period 2011-04-01 to 2012-04-26 Issued
2 | 2™ Monitoring period 2012-04-27 to 2014-12-31 Ongoing
n |Fixed Crediting Period 2011-04-01 to 2021-03-31 Approved

An overview of all Post Registration Changes is given in the following table.

Table 2-4: Overview Post Registration Changes

# | Applicable | MP | Type of post Description Status? /
from—to/as registration Date
of change ¥
1 {2011-04-01to| 1 TDfrMP Qsre .y (total amount of SF filled in | 2013-08-27
2011-09-30 the testing of equipments) was not
monitored and recorded for the
cylinder bundle CDM-11003,
CDM-11004 and CDM-11005
during the recovery period from
2011-04-02 to 2011-09-30.
2 12011-04-01to| 1 TDfMM Instead of DFTy (discount factor 2013-08-27
2011-09-30 for testing in year y) the value of
RT1,y or RT2,y (Ratio of number
of eligible testing items in category
k (maximum value is set at 1)) is
usable as a conservative
substitute.
3 |12011-04-01to| 1 CrPDD In PDD version 8, Sub-step 3 (a), | 2013-08-27
2021-03-31 the ranges of the category k have
been changed from 40-419 kV and
420- 800kV to 12-405 kV and 406-
800 kV.
4 N/A PCfrMP N/A N/A
5 N/A PCIMM N/A N/A
6 N/A CoPD N/A N/A
Y TDfrMP Temporary deviation from registered monitoring plan
TDfMM Temporary deviation from the monitoring methodology
CrPDD Corrections to the registered PDD
PCirMP Permanent changes from registered Monitoring Plan
PCIMM Permanent changes from Monitoring Methodology
CoPD Changes to the project design of a registered project activity

2)

Approval (by. EB) or Acceptance (by DOE)
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3. METHODOLOGY AND VERIFICATION SEQUENCE

3.1. Verification Steps
The verification consisted of the following steps:

Contract review
Appointment of team members and technical reviewers
Publication of the monitoring report

A desk review of the Monitoring Report™¥ submitted by the client and

additional supporting documents with the use of customised verification
protocol ““™ according to the Validation and Verification Standard "V,

Verification planning,
On-Site assessment,

Background investigation and follow-up interviews with personnel of the
project developer and its contractors,

Draft verification reporting

Resolution of corrective actions (if any)
Final verification reporting

Technical review

Final approval of the verification.

3.2. Contract review

To assure that

the project falls within the scopes for which accreditation is held,
the necessary competences to carry out the verification can be provided,

Impartiality issues are clear and in line with the CDM accreditation
requirements

a contract review was carried out before the contract was signed.

3.3. Appointment of team members and technical reviewers

On the basis of a competence analysis and individual availabilities a verification
team, consisting of one team leader and 1 additional team members, was appointed.

The list of involved personnel, the tasks assigned and the qualification status are
summarized in the Table 3-1 below.

Table 3-1: Involved Personnel
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s | 5% | 2| 82|22 |55 ¢
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Name Company B = = 28 %5 2B o2 =
c =3 ca | ga | Ea | ¢ 7]
z SO | PE | RE | BE | 8o S
(@4 3 3 D T O
O wmr. :
X Ms Yu, Miao TN Cert TL LA = X = =
X Mr. . .
[ ms, | Rainer Winter TN Cert ™ SA X 11.2 X ] ]
X wmr. . B)
C] ms, | L} Yongjun TN Cert TR SA X X X -
X wmr. . B)
C] Ms Dirk Speyer TN Cert TR SA X 11.2 X ] -
X Mr. . B)
O] Ms Stefan Winter TN Cert FA SA = X ] -

=
k=

TL: Team Leader; TM: Team Member, TR: Technical review; OT: Observer-Team, OR: Observer-TR; FA: Final approval
GHG Auditor Status: A: Assessor; LA: Lead Assessor; SA: Senior Assessor; T: Trainee; TE: Technical Expert

GHG auditor status (at least Assessor)

As per S01-MUO03 or S01-VAQ70-A2 (such as 1.1, 1.2, ...)

In case of verification projects

a b W N
- = o

2z

Team Member: GHG auditor (at least Assessor status), Technical Expert (incl. Host Country Expert or Verification Expert),
not ETE

No team member

The team leader contributed to the review of documents, the assessment of the
project activity and to the preparation of this report under the leadership of the team
leader.

Technical expert contributed to the assessment of special aspects of the project
activity, e.g. technical or host country aspects.

B)

Statements of competence for the above mentioned team members are enclosed in
annex 2 of this report.

3.4. Publication of the Monitoring Report

In accordance with the CDM M&P (8 62) the draft monitoring report, as received from
the project participants, has been made publicly available on the dedicated UNFCCC
CDM website prior to the verification activity commenced. Comments received are
taken into account in the course of the verification, if applicable.
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3.5. Verification Planning

In order to ensure a complete, transparent and timely execution of the verification
task the team leader has planned the complete sequence of events necessary to
arrive at a substantiated final verification opinion.

Various tools have been established in order to ensure an effective verification
planning.

Risk analysis and detailed audit testing planning

For the identification of potential reporting risks and the necessary detailed audit
testing procedures for residual risk areas table A-1 is used. The structure and content
of this table is given in Table 3-2 below.

Table 3-2: Table A-1; Identification of verification risk areas

Table A-1: GHG calculation procedures and management control testing / Detailed audit
testing of residual risk areas and random testing

. Conclusions and
Identification, Areas Requirin
Identification assessment and Areas of Additional q g
. : . e . Improvement
of po'tentl'al testing of res_ldual verification testing (including
reporting risk management risks performed Forward Action
controls
Requests)
The following | The potential risks | Despite  the | The additional Having investigated
potential  risks | of raw data | measures verification testing the residual risks,
were identified | generation  have | implemented | performed is the conclusions
and divided and | been identified in | in order to | described. Testing should be noted
structured the course of the | reduce the | may include: here. Errors and
according to | monitoring system | occurrence - Sample cross uncertainties are
the possible | implementation. probability the checking of highlighted.
areas of | The following | following manual transfers of
occurance. measures were | residual risks data
taken in order to | remain  and | - Recalculation
minimize the | have to be | - Spreadsheet ‘walk
corresponding addressed in throughs’ to check
risks. the course of links and equations
: every - Inspection of
-nr::aeasures follow;r;g verification. cali_bration and
implemented: maintenance
records for key
equipment
- Check sampling
analysis results
Discussions with
process engineers
who have detailed
knowledge of
process
uncertainty/error
bands.

The completed table A-1 is enclosed in Annex 1 (table A-1) to this report.
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Project specific periodic verification checklist

In order to ensure transparency and consideration of all relevant assessment criteria,
a project specific verification protocol has been developed. The protocol shows, in a
transparent manner, criteria and requirements, means and results of the verification.
The verification protocol serves the following purposes:

- It organises, details and clarifies the requirements a CDM project is expected to
meet for verification

- It ensures a transparent verification process where the verifying DOE documents
how a particular requirement has been proved and the result of the verification.

The basic structure of this project specific verification protocol for the periodic
verification is described in Table 3-3.

Table 3-3: Table A-2; Structure of the project specific periodic verification checklist

Table A-2: Periodic verification checklist

Checklist Item Reference Verification Team Draft Final
Comments Conclusion Conclusion
The checklist items in Gives The section is used to Assessment In case of a
Table A-2 are linked to | reference to | elaborate and discuss the | based on corrective
the various require- the checklist item in detail. It | evidence action or a
ments the monitoring information | includes the assessment | provided if the | clarification
of the project should source on of the verification team criterion is the final
meet. The checklistis | which the and how the assessment | fulfilled (OK), or | assessment
organised in various assessment | was carried out. The a CAR, CL or at the final
sections as per the is based on. | reporting requirements of | FAR (see verification
requirements of the the VVS shall be covered | below) is stage is
topic and the individual in this section. raised. The given.
project activity. It assessment
further includes refers to the
guidance for the draft verifi-
verification team. cation stage.

The periodic verification checklist (verification protocol) is the backbone of the
complete verification starting from the desk review until final assessment. Detailed
assessments and findings are discussed within this checklist and not necessarily
repeated in the main text of this report.

The completed verification protocol is enclosed in Annex 1 (table A-2) to this report.

3.6.

During the desk review all documents initially provided by the client and publicly
available documents relevant for the verification were reviewed. The main documents
are listed below:

Desk review

e the last revision of the PDD including the monitoring plan®"

e the last revision of the validation report™”,

e documentation of previous verifications’VE¥/
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e the monitoring report, including the claimed emission reductions for the
: /MR/
project™,

e the emission reduction calculation spreadsheet

Other supporting documents, such as publicly available information on the UNFCCC
website and background information were also reviewed.

IXLS/

3.7. On-site assessment

As most essential part of the verification exercise it is indispensable to carry out an
inspection on site in order to verify that the project is implemented in accordance with
the applicable criteria. Furthermore the on-site assessment is necessary to check the
monitoring data with respect to accuracy to ensure the calculation of emission
reductions. The main tasks covered during the site visit include, but are not limited to:

e The monitoring data were checked completely.

e An assessment of the implementation and operation of the registered
project activity as per the registered PDD or any approved revised PDD;

e A review of information flows for generating, aggregating and reporting the
monitoring parameters;

e The data aggregation trails were checked via spot sample down to the level
of the meter recordings.

e Interviews with relevant personnel to determine whether the operational and
data collection procedures are implemented in accordance with the
monitoring plan in the PDD;

e A cross check between information provided in the monitoring report and
data from other sources such as plant logbooks, inventories, purchase
records or similar data sources;

e A check of the monitoring equipment including calibration performance and
observations of monitoring practices against the requirements of the PDD
and the selected methodology and corresponding tool(s), where applicable;

e A review of calculations and assumptions made in determining the GHG
data and emission reductions;

¢ An identification of quality control and quality assurance procedures in place
to prevent or identify and correct any errors or omissions in the reported
monitoring parameters.

[}

Before and during the on-site visit the verification team performed interviews with the
project participants to confirm selected information and to resolve issues identified in
the document review.

Representatives of Solvay Energy Services (consultant), Korea Electrotechnology
Research Institute (SFg recovery entity) and Solvay Fluor Korea Co. Ltd. (project
owner & SFg reclamation entity) including the operational staff of the plant were
interviewed. The main topics of the interviews are summarised in Table 3-4.
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Table 3-4: Interviewed persons and interview topics

Interviewed Persons / Interview topics
Entities
1. Projects & Operations - General aspects of the project
Personnel, Solvay Fluor | - Technical equipment and operation
Korea Co. Ltd. i.e. SFK | - Changes since validation / previous verification
/IMO1/ - Monitoring and measurement equipment
2. SFg recovery entity, - Remaining issues from validation/ previous
Korea verification
Electrotechnology - Calibration procedures
Research Institute i.e. - Quality management system
KERI /IM0O2/ - Involved personnel and responsibilities

- Training and practice of the operational personnel
- Implementation of the monitoring plan

- Monitoring data management

- Data uncertainty and residual risks

- GHG emission reduction calculation

- Procedural aspects of the verification

- Maintenance

- Environmental aspects

The list of interviewees is included in chapter 7.4.

3.8. Draft verification reporting

On the basis of the desk review, the on-site visit, follow-up interviews and further
background investigation the verification protocol is completed. This protocol together
with a general project and procedural description of the verification and a detailed list
of the verification findings form the draft verification report. This report is sent to the
client for resolution of raised CARs, CLs and FARs.

3.9. Resolution of CARs, CLs and FARs

Nonconformities raised during the verification can either be seen as a non-fulfilment
of criteria ensuring the proper implementation of a project or where a risk to deliver
high quality emission reductions is identified.

Corrective Action Requests (CARS) are issued, if:

e Non-conformities with the monitoring plan or methodology are found in
monitoring and reporting, or if the evidence provided to prove conformity is
insufficient;

e Mistakes have been made in applying assumptions, data or calculations of
emission reductions which will impair the estimate of emission reductions;
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e Issues identified in a FAR during validation or previous verifications requiring
actions by the project participants to be verified during verification have not
been resolved.

The verification team uses the term Clarification Request (CL), which is be issued if:

e information is insufficient or not clear enough to determine whether the
applicable CDM requirements have been met.

Forward Action Requests (FAR) indicate essential risks for further periodic
verifications. Forward Action Requests are issued, if:

e the monitoring and reporting require attention and / or adjustment for the next
verification period.

For a detailed list of all CARs, CLs and FARSs raised in the course of the verification
pl. refer to chapter 4.

3.10. Final reporting

Upon successful closure of all raised CARs and CLs the final verification report
including a positive verification opinion can be issued. In case not all essential issues
could finally be resolved, a final report including a negative verification opinion is
issued.

The final report summarizes the final assessments w.r.t. all applicable criteria.

3.11. Technical review

Before submission of the final verification report a technical review of the whole
verification procedure is carried out. The technical reviewer is a competent GHG
auditor being appointed for the scope this project falls under. The technical reviewer
is not considered to be part of the verification team and thus not involved in the
decision making process up to the technical review.

As a result of the technical review process the verification opinion and the topic
specific assessments as prepared by the verification team leader may be confirmed
or revised. Furthermore reporting improvements might be achieved.

3.12. Final approval

After successful technical review an overall (esp. procedural) assessment of the
complete verification will be carried out by a senior assessor located in the accredited
premises of TUV NORD.

After this step the request for issuance can be started.
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4. VERIFICATION FINDINGS

In the following paragraphs the findings from the desk review of the monitoring
report™¥ the calculation spreadsheet™ ™ revised PDDPY the Validation
Report*" and other supporting documents, as well as from the on-site assessment

and the interviews are summarised.

The summary of CAR, CL and FAR issued are shown in Table 4-1:
Table 4-1: Summary of CAR, CL and FAR

Verification topic No.of | No.of CL | No.of FAR
CAR
A — Description of project activity 0 0 0
B — Implementation of project activity 0 0 0
C — Description of monitoring system 0 0 0
D — Data and parameters 1 0 0
E - Calculation of Emission Reductions 0 0 0
SUM 1 0 0

The following tables include all raised CARs, CLs and FARs and the assessments of
the same by the verification team. For an in depth evaluation of all verification items it
should be referred to the verification protocols (see Annex).
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Finding

D1

Classification

X] CAR | ] cL | [] FAR

Description of finding
Describe the finding in  unam-
biguous style; address the
context (e.g. section)

The value of GWPsrsis not correct since this monitoring period has
partly (i.e. 01/01/2013-31/12/2014) dropped into the second
commitment period, whereas the monitoring report is still applying
the value in the first commitment period. In addition, the ER
calculation should be revised due to the change of GWPsre.

Corrective Action #1

This section shall be filled by
the PP. It shall address the cor-
rective action taken in details. In
case the MR is changed as part
of the CA, the PP is requested
to indicate the revised sections
as well as the new version No.

According to Standard for application of the global warming
potentials to Clean Development Mechanism project activities
and programmes of activities for the second commitment period
of the Kyoto Protocol (version 01), for emission reductions
achieved starting 1 January 2013, the updated global warming
potentials of SF¢ should be used. Therefore, the updated
GWPsrs has been used in the modifed monitoring report and ER
calculation workbook.

[XI Changesin MR | Section(s):D,E New version No.:02

Worksheet(s): CER

. New version No.:02
calculation

XI Changesin XLS

DOE Assessment #1

The assessment shall encom-
pass all open issues in annex
A-1. In case of non-closure,
additional corrective action and
DOE assessments (#2, #3, etc.)
shall be added.

The revised MR has been checked, it is confirmed that the revised
value is correct and the source of data is checked as right via
checking the “Standard for application of the global warming
potentials to CDM project activities and PoAs for the second
commitment period of the Kyoto Protocol”S¢"".

The revised calculation of ER has been checked in the revised MR
and ER calculation sheet™®, it is confirmed that the
recalculation is correct based on the value of GWPggs, Which is
22,800 tCO.e/tSFgs and effects on 01/01/2013. The value is
sourced from table 2.14 of the errata to the contribution of
Working Group | to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change
http://www.ipcc.ch/publications_and_data/ar4/wgl/en/errataserra
ta-errata.html#table214

The values found in the column "global warming potentials
provided for given time horizon" using the 100-year time horizon
apply.

The CAR D1 is closed.

Conclusion
Tick the appropriate checkbox

[ ] To be checked during the next periodic verification
[] Additional action should be taken (finding remains open)
Xl The finding is closed
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5. SUMMARY OF VERIFICATION ASSESSMENTS

The following paragraphs include the summary of the final verification assessments
after all CARs and CLs are closed out. For details of the assessments pl. refer to the
discussion of the verification findings in chapter 4 and the verification protocol (Annex
1).

5.1. Involved Parties and Project Participants

The following parties to the Kyoto Protocol and project participants are involved in
this project activity.

Table 5-1: Project Parties and project participants

Characteristic Party Project Participant
Non-Annex 1 Republic of Korea Solvay Fluor Korea Co. Ltd
Annex 1 France Solvay Energy Services SAS

5.2. Implementation of the project

During the verification a site visit was carried out. On the basis of this site visit and
the reviewed project documentation it can be confirmed that regarding the realized
technology, the project equipments, as well as the monitoring and metering
equipment, the project has been implemented and operated as described in the
registered revised PDD'"PY,

The used SF; is recovered from GIS/GCB equipment by the piping system. It is then
compressed and storage in dedicated cylinders which are weighed and labelled in
recovery site i.e. KERI. The recovery-reclamation cylinder i is used in each recovery-
reclamation cycle and not the physical cylinder. The project uses bundles of two
interconnected gas cylinders (i.e. cylinder bundle) as one cylinder i. During this
monitoring period, 19 cylinder bundles have been defined. The recovery of the first
cylinder bundle i.e. CDM-12002 was started from 29 Mar. 2012 and ended on 19 Jul.
2012; the recovery of the last cylinder bundle i.e. CDM-14006 was started from 2 Dec.
2014 and ended on 19 Dec. 2014, and the reclamation was started from 08 Aug.
2012 and ended on 25 Dec. 2014.

SF6 Recovery at KERI site SF6 Reclamation at SFK site
i Recovery Period Recovery Period | Reclamation Period | Reclamation Period
from to from to
CDM-12002 29 Mar 2012 19 Jul 2012 08 Aug 2012 23 Aug 2012
CDM-12003 23 Jul 2012 12 Oct 2012 05 Nov 2012 15 Nov 2012
CDM-12004 15 Oct 2012 27 Nov 2012 20 Dec 2012 28 Dec 2012
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SF6 Recovery at KERI site SF6 Reclamation at SFK site
CDM-12005 28 Nov 2012 12 Jan 2013 02 Feb 2013 12 Feb 2013
CDM-13001 15 Jan 2013 23 Feb 2013 15 Mar 2013 25 Mar 2013
CDM-13002 26 Feb 2013 05 Apr 2013 07 Apr 2013 17 Apr 2013
CDM-13003 08 Apr 2013 17 Apr 2013 18 Apr 2013 22 Apr 2013
CDM-13004 17 Apr 2013 07 May 2013 24 May 2013 03 Jun 2013
CDM-13005 08 May 2013 29 Jun 2013 15 Jul 2013 23 Jul 2013
CDM-13006 01 Jul 2013 20 Jul 2013 28 Jul 2013 08 Aug 2013
CDM-13007 23 Jul 2013 24 Aug 2013 09 Sep 2013 24 Sep 2013
CDM-13008 26 Aug 2013 16 Sep 2013 15 Oct 2013 28 Oct 2013
CDM-13009 19 Mar 2014 15 Apr 2014 18 Apr 2014 24 Apr 2014
CDM-14001 17 Apr 2014 15 May 2014 03 Jun 2014 12 Jun 2014
CDM-14002 16 May 2014 17 Jun 2014 01 Jul 2014 10 Jul 2014
CDM-14003 20 Jun 2014 23 Jul 2014 11 Aug 2014 20 Aug 2014
CDM-14004 25 Jul 2014 24 Sep 2014 06 Oct 2014 15 Oct 2014
CDM-14005 27 Sep 2014 29 Nov 2014 12 Dec 2014 20 Dec 2014
CDM-14006 02 Dec 2014 19 Dec 2014 21 Dec 2014 25 Dec 2014

The reclamation occurs at SFgreclamation site i.e. SFK. The SFg is analyzed at the
laboratory once the cylinders arrived at SFK.

All the required equipments and procedures are available and implemented in an
appropriate manner.

All necessary monitoring instruments are installed. The measuring devices are well
known and state-of-the-art. All required instruments including stand by and operating
procedures for the same have been implemented in an appropriate manner.

For the metering purpose at SF¢ recovery site, two mass flow meters are installed in
equipment test area to measure the mass of SF filled into the equipment. One mass
flow meter is installed to measure the mass of used gas that is recovered into
cylinder in the control room at the SFg recovery site. A weighing scale with accuracy
0.5kg/5000kg is installed outside of the container room and etc. It measures the
mass of used gas stored in recovery cylinder bundle.

For the metering purpose at SFg reclamation site, a GC has been installed at the
laboratory to measure/analyse the SFg concentration for the gas in cylinder bundle
arrived at SFK site, SFg loss from point j and used gas in the baseline. One mass
flow meter is installed before SFg production process to measure the mass of used
gas from the cylinder bundle injected into the production process, and the quantity of
SFs being injected to the reclamation facility during exceptional events occurred. One
mass flow meter is installed to measure the amount of SFg loss from point j during
the reclamation period.
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The calibration certificates of the above monitoring equipment have been checked.
The validation team has checked the qualifications of calibration entities. It is
confirmed monitoring equipment have been calibrated properly. There is no
malfunction occurred during this monitoring period. The detail information regarding
monitoring instruments and calibration is listed in Annex 2.

The submitted monitoring report which forms the basis of the verification was
prepared by summarizing consolidated data over the whole monitoring period in
accordance with the registered revised PDDPY. Validation team has checked the
monitoring records.

5.3. Project history

During the validation the validating DOE might have raised issues that could not be
closed or resolved during the validation stage. For this purpose FARs might have
been raised. No such issues were identified for this project.

There is no issue from former i.e. 1% periodic verification to be considered.

5.4. Post registration changes

No post registration changes applicable for this monitoring period have been
observed during the monitoring period.

The post registration changes (PRC) request was approved by EB on 27 Aug
2013 PDD//PRC/, unfccc/l

5.5. Compliance with the monitoring plan

The monitoring system and all applied procedures are completely in compliance to
the registered monitoring plan and approved PRC request.

5.6. Compliance with the monitoring methodology

The monitoring system is in compliance with the applied monitoring methodology
AMO0079 (version 02) or according the approved PRC request (deviation from
monitoring methodology).

5.7. Monitoring parameters

During the verification all relevant monitoring parameters (as listed in chapter B.7.1 of
the PDD) have been verified with regard to the appropriateness of the applied
measurement / determination method, the correctness of the values applied for ER
calculation, the accuracy, and applied QA/QC measures. The results as well as the
verification procedure are described parameter-wise in the project specific verification
checklist. (annex 1 table A-2 section D.2)

Further the calibrations of all monitoring equipments installed have been verified as
listed in table given in Annex 3 to this report.
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After appropriate corrections were carried out by the project participant it can be
confirmed that all monitoring parameters have been measured / determined without
material misstatements and in line with all applicable standards and relevant
requirements.

5.8. Monitoring report

A draft monitoring report was submitted to the verification team by the project
participants. The team has made this report publicly available prior to the start of the
verification activities. No comments were received.

During the verification, mistakes and needs for clarification were identified. The PP
has carried out the requested corrections so that it can be confirmed that the
Monitoring report is complete and transparent and in accordance with the registered
PDD and other relevant requirements.

5.9. Implementation of the sampling plan

No sampling was required to determine the monitored parameters.

5.10. Sampling approaches during verification
No sampling approaches were taken during the verification.

5.11. ER Calculation

According to the validated (revised) PDD, the approved baseline and monitoring
methodology AM0079 Ver.02 is applied to the project.

GHG emission reduction is calculated as baseline emission minus project emission
and leakage emission. Since during this monitoring period two values of GWPgsgs
have to be applied (i.e. 23,900 for the first commitment period of the Kyoto Protocol
and 22,800 for the second commitment period of the Kyoto Protocol), the baseline
and project emission calculations have been divided into two parts.

Step 1: Baseline Emissions:

The formula used for the determination of baseline emissions which is consistent with
the registered revised PDD and monitoring plan:

BEy = MIN SF6,hist? Dl__ry * EAy}* GWPSFG

BE, - Baseline emissions year y, tCO»e

DFT, - Discount factor for testing in year y

EA, - Quantity of SFg reclaimed during the year y, tonnes SFg
Vsrsnist - Historical annual baseline venting of SFg, tonnes SFg

GWPsks - Global warming potential of SFg, tCOze/tonnes SFg

Page 21 of 91



2nd Periodic Verification and Certification Report: SF6 recovery and

reclamation project, South Korea

TUV NORD JI/CDM Certification Program TUVNOM

R-No: 8000443702-15/003

BE;1= 70,753.56 tCOye
BE> =324,135.18 tCOy
BE,= BE;+BE>=394,889 tCO2

Sub-step 1: The estimated historical annual SFg venting (Vsrs nist) Calculation

Ve nist = WSFG,histZTISFG,used,t
t

V'sEe6 hist - Historical annual venting of SFg, in tonnes SFg

Tlsreusedt - Used gas vented during eligible testing item t, tonnes gas
(see Sub-step 1(b))

WSF6, hist - Concentration of SFs expected in used gas in the historical
period, tonnes SFg/tonnes gas

Sub-step 2: Determine the quantity of SF¢ reclaimed during the year y (EAy)

EAy = ZCAi,y * Wskg,i

EA, - Quantity of SF¢ reclaimed during the year y, tonnes SFg

WsFg,| - Concentration of SFg in the cylinder i, tonnes SFg¢/tonnes gas
CA, =MIN{ MR, ,, MS..c; » Ml o, }

MRgasiy - Mass of used gas recovered into cylinder i at the SFe

recovery site in year y

MScas,iy - Mass of used gas stored in recovery cylinder i in year vy,
tonnes gas

Mlgas, iy - Mass of used gas from cylinder i which is injected for
reclamation process in year y, tonnes gas

[ - Sub-index used for each cylinder that completed a recovery-
reclamation cycle included in the estimation of emissions
avoided for the year y

Sub-step 3: Discount factor for testing (DFTy)

Z(QSFG,k,y * RTk,y)

DFT, = =

SF6,y

QSFe,k,y = ZQSFG,k,j,y
j

QSFe,k,y = ZQSFG,k,j,y
i

DFT, - Discount factor for testing in year y

Page 22 of 91



2nd Periodic Verification and Certification Report: SF6 recovery and
reclamation project, South Korea

TUV NORD JI/CDM Certification Program TUVNOM

R-No: 8000443702-15/003

QsFéky - Total amount of SFs filled in the testing of equipments in
category k in year y, tonnes SFg

Qsroy - Total amount of SF¢ filled in testing of all equipments in the
project activity

RTyy - Ratio of number of eligible testing items in category k
(maximum value is set at 1)

Qsrekjy - Amount of SFe that is filled into equipment j of category K in

year y at the SFg recovery site, tonnes SFg

RT — NTBL,k
- NTPJ,k,y
RTky - Ratio of number of eligible testing items in category k
(maximum value is set at 1)
NTgek - Average number of eligible testing items where venting
occurred per equipment in the baseline, for category k
NTpyky - Average number of total testing items where recovery was
done per equipment in the project, for category k
NT,
FETLLERS 2.76 ~0.93
NTp,,, 2.97
NT,
RT, = ez =19
NTp,,, 2
[o] []
a (QSFG,l,y* Rle) a (QSFG,Z,y* RTlZy) * *
DET =1 o2 _16.16*0.93+6.12 0.95:0.94
’ Qse, Qe 16.16+6.12

The monitoring workbook has been checked. It is confirmed the calculation is correct.

Step 2: Project Emissions:
The determination of project emissions which is consistent with the monitoring plan:
PE, =PEg , +PE, +PE  +PEgc,

y

PE, - Project emissions in year y, tCOe

PErcLy - Project emissions from emission of SFg during reclamation in
yeary, tCO.e

PEtry - Project emissions as a result of increased electricity

consumption at the testing facility attributable to project
activity in year y, tCO.e (Refer the “data monitored” section)
PErey - Project emissions as a result of increased electricity
consumption at the reclamation facility attributable to project
activity in year y, tCO.e (Refer the “data monitored” section)
PEexcy - Project emissions from exceptional event(s) at the SFg
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reclamation site in year y, tCOe
PE1 =5,451.731CO.e
PE, =15,032.89tCO.e
PE =PE; +PE; =20,485tCO.e

Sub-step 1: Calculation of PEgcyy

PERCL,y = GWPSFG 'Z(RSFG,y,j,i - RSFs,hist,j)' PSF6,y,i
)i

GWPsks - Global warming potential of SFg, tCOe/t SFg

Rsre.yji - Rate of SF¢ loss from point j during the reclamation period of
cylinder i, in year y, %

Rsrsnistj - Historical rate of SFg loss from point j, %

Psrey,i - Production of SFg during reclamation period of cylinder i in
yeary, t SFg

_ GWPSF6 Z(Z LFS)FG,val _ LFS)F6,hISt,J ) PSFe,y,i
I ! SF6,y,i SF6,hist

Lsre.y,i - Amount of SF¢ loss from point j during the reclamation period
of cylinder i in year y, tonnes SFg

Psrey,i - Production of SFg during the reclamation period of cylinder i,
in year y, tonnes SFg

Lsré,ist - Historical amount of SF¢ loss from point j, tonnes SFg

PsFs.hist - Production of SF¢ during the historical period, tonnes SFg

Rsre nistj Was determined in the registered revised PDD as 0.058%.
Sub-step 2: Calculation of PE+ry

According to “Tool to calculate baseline, project and/or leakage emissions from
electricity consumption”, AM0079 version 02 and registered revised PDD, electricity
consumption can be approximated by the rated capacity of the operating equipment
multiplied by operating hours of the facility. The maximum operating hours 8760
hours have been applied as conservative.

PE,., = Z EC,, ;, xEFg ;,(+TDL,,)
J

Sub-step 3: Calculation of PEggy

According to “Tool to calculate baseline, project and/or leakage emissions from
electricity consumption” and AM0079 version 02, electricity consumption can be
approximated by the rated capacity of the operating equipment multiplied by
operating hours of the facility. The maximum operating hours 8760 hours have been
applied as conservative.
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PEge, = Z EC., ;, xEFg ;,(0+TDL;,)
J

Sub-step 4: Calculation of PEgxc,y
PEgyc.y = GWPs x EXCypg

EXCsrsy - Quantity of SFs which was being injected to the reclamation
facility during exceptional events occurred in year y, tonnes
SFe. If a recovery cylinder of used gas was being reclaimed
when the event occurred, the amount of gas extracted from the
cylinder between 5 hours prior to the exceptional event and the
time that the injection line was closed is considered as EXCsgg,y.
Step 3: Leakage:

In accordance with AM0079 ver. 02, registered revised PDD and validation report,
the leakage emissions associated with the project are very marginal as to be
negligible compared to the range of uncertainty of the GWP estimate, and they can
be ignored during the crediting period i.e. LE,=0.

Emission Reductions:

ERy = BEy - PEy — LEy
= BE; + BE, — PE; - PE, - 0=394,889 - 20,485 - 0
= 374,404 tCO

/DMR/

Following documents/records were verified by the audit team:

All the figures as per the monitoring report were cross-checked by the verification
team against basic monitored data.

The data used for the emission reduction calculation were retrieved from the
monitoring meter readings. No malfunction of meters was detected during the
monitoring period. It is confirmed that the ER calculation is overall correct.

During the verification mistakes in the ER calculation were identified. Corresponding
CARs were raised. A revised ER calculation was prepared by the PP and presented
to the verification team. All raised issues were addressed appropriately so that all
corresponding CARs could be closed out. Thus it is confirmed that the ER calculation
is overall correct.

5.12. Quality Management

Quality Management procedures for measurements, collection and compilation of
data, data storage and archiving, calibration, maintenance and training of personnel
in the framework of this CDM project activity have been defined in the monitoring
manual and relevant procedures. The procedures defined can be assessed as
appropriate for the purposes indicated above. No significant deviations thereof have
been observed during the verification.
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The data recorder list was established and all monitored data are archived both in
physical (daily data) and in electronic form. The data will be kept for the whole
crediting period and additional 2 years as given in the revised PDD.

Meters calibration plan was established and followed. The calibration records
covering the monitoring period were maintained.

5.13. Actual emission reductions during the first commitment
period and the period from 1 January 2013 onwards

The MR includes actual ER values achieved up to 31 December 2012 and actual
values achieved from 1 January 2013 onwards as follows:

Table 5-2: Emission reductions before and after the end of 2012

until from Sum
2012-12-31 Y | 2013-01-01 Y

Emission reductions [tCOy] 65,302 309,102 374,404

1)

Both days included

5.14. Comparison with ex-ante estimated emission reductions

During the monitoring period (from 2012-04-27 to 2014-12-31) the actual ER of the
project is 374,404 tCOge, which is 15.4% lower than the estimated in registered
revised PDD 442,808 tCO2e (165,092 tCO2 annually)™.

The calculated value was found to be proportionally lower than the ex-post
determined value, thus no further justification was required.

5.15. Overall Aspects of the Verification

All necessary and requested documentation was provided by the project participants
so that a complete verification of all relevant issues could be carried out.

Access was granted to all installations of the plant, which are relevant for the project
performance and the monitoring activities.

No issues have been identified indicating that the implementation of the project
activity and the steps to claim emission reductions are not compliant with the
UNFCCC criteria and relevant guidance provided by the COP/CMP and the CDM EB
(clarifications and/or guidance).

5.16. Hints for next periodic Verification

There is no hint for next periodic verification.

! The value of GWPsrs has been updated from 23,900 tCO.e/tSFs to 22,800 tCO.e/tSFe during the 2
commitment period. DOE has also compared the emission reduction during this monitoring period by applying
23,900 tCOze/tSFe throughout the whole period. The emission reduction would be 393,742 tCO»e, which is
also lower than the estimated in registered revised PDD 442,808 tCOgz¢ (165,092 tCO,e annually).
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6. VERIFICATION AND CERTIFICATION STATEMENT

Solvay Fluor Korea Co. Ltd has commissioned the TUV NORD JI/CDM Certification
Program to carry out the 2nd periodic verification of the project: “SF6 recovery and
reclamation project, South Korea”, with regard to the relevant requirements for CDM
project activities. The project reduces GHG emissions due to avoiding venting of
used SFe. This verification covers the period from 2012-04-27 to 2014-12-
31(including both days).

In the course of the verification 1 Corrective Action Requests (CAR) was raised and
successfully closed. The verification is based on the draft monitoring report, revised
monitoring report, the monitoring plan as set out in the registered PDD, the validation
report, emission reduction calculation spread sheet and supporting documents made
available to the TUV NORD JI/CDM CP by the project participant.

As a result of this verification, the verifier confirms that:

e all operations of the project are implemented and installed as planned and
described in the validated project design document.

e the monitoring plan is in accordance with the applied approved CDM
methodology, i.e., AM0079 ver.02

e the installed equipment essential for measuring parameters required for
calculating emission reductions are calibrated appropriately.

e the monitoring system is in place and functional. The project has generated
GHG emission reductions.
As the result of the 2" periodic verification, the verifier confirms that the GHG
emission reductions are calculated without material misstatements in a conservative
and appropriate manner. TUV NORD JI/CDM CP herewith confirms that the project
has achieved emission reductions in the above mentioned reporting period as
follows:

Emission reductions: 374,404 tCOoe
Beijing, 2015-02-18 Essen, 2015-02-18
P / o —

Sy Sttt
Yu, Miao Stefan Winter
TUV NORD JI/CDM Certification TUV NORD JI/CDM Certification
Program Program
Verification Team Leader Final Approval
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7. REFERENCES

Table 7-1: Documents provided by the project participant(s)

Reference

Document

IATS/

Approval of the reclamation facility commissioning on 2008-04-29

/BL/

Business License of

Korean business registry, SFK incorporation notice

KOLAS (Korea Laboratory Accreditation Scheme), www.kolas.go.kr,
showing that KERI is the only institution in Korea performing the high
voltage tests in question involving pure and contaminated SF6 gas.

ICAL/

Calibration Certificate of mass flow meter (14122007, 14111339,
14069408, 14014422, 14014074) covering the monitoring period.
Calibration standard of mass flow meter - FMT-QG-06

Qualification of calibration entity FMTech Co., Ltd. issued by Korea
Laboratory Accreditation Scheme (KOLAS)

Calibration Certificate of GC (CN10622030) issued by SFK according
to SOP (14/05/2011-13/05/2013).

Calibration Certificate of GC (CN10622030) issued by SFK according
to SOP (02/02/2013-01/02/2015).

Calibration Certificate of GC (CN10622030) issued by SFK according
to SOP (04/12/2014-03/12/2016).

Qualification of calibration entity issued by AGILENT Technologies,
S/N: YAC080560

a)
b)
c)

d)
e)

Calibration certificate of weight scale for the cylinders
(FR3)(05/01/2012-04/01/2014).

Calibration certificate of weight scale for the cylinders (FR3).
(12/12/2013-11/12/2014)

Calibration standard of weight scale - KML-CAL-MO05; PH-1003
Certificate of calibration entity Pyunghwa HiTech

Qualification of calibration entity Pyunghwa HiTech issued by Korea
Laboratory Accreditation Scheme (KOLAS)

ISP/

1.
2.

Technical Specification of mass flow meter
Technical Specification of GC

/IDCS/

DCS system of the weighing scale

/IDMR/

- SFs gas filling records at recovery site
- SF¢ gas recovery records at recovery site
- SFs gas stored in cylinder bundle records
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Reference Document
- SFs gas records for gas from the cylinder bundle injected into the
production process
- SF¢ gas loss from point j during the reclamation period
- SF¢ Concentration of amount of SF¢ loss at SFK site
- SF¢ concentration records from GC at SFK site
- Records of the number of total testing items where recovery was done
per equipment
Records of the quantity of SFs which was being injected to the reclamation
facility during exceptional events occurred.
/IAR/ Internal Audit Report
/IEC/ SF¢ Qaulity standard IEC 60376 International Electrotechnical Commission
(IEC), IEC 60480 - Guidelines for the checking and treatment of sulfur
hexafluoride (SF6 ) taken from electrical equipment and specification for its
re-us, edition 2.0, Publication Date: 14 October 2004
(http://webstore.iec.ch/webstore/webstore.nsf/Artnum_PK/33279)
/ILOG/ 1. Sample copy of project operation records.
2. Equipments daily check log.
/ILOA/ - Ministry of Environment, the Republic of Korea (DNA of China), LoA (Ref.
no.: 2010-7), 14 April 2010
- France LoA, 25 March 2013
IMM/ Monitoring Manual
/MOC/ - MoC Annex 1
- Modalities of Communication valid as of 25/01/2013
- MoC Annex 2 (Withdraw Project Participant) valid as of 25/06/2013
- MoC Annex 2 (Change/update authorized signatory, name or contact
details) valid as of 30/04/2013
- MoC Annex 2 (Add Project Participant) valid as of 19/04/2013
IMR/ - Monitoring Report “SFg recovery and reclamation project, South Korea”
version 01 dated 2015-01-12
- Monitoring Report “SFg recovery and reclamation project, South Korea”
version 02 dated 2015-02-13
INP/ - Nameplates of the operating equipment (two Compressors, Suctioning

pump, Vacuum pump, Evaporator)
- Nameplates of weighing scale for cylinder
- Nameplates of mass flow meters
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Reference Document
10&M/ Project Operation and Maintenance Records
Sample copy of O&M records
[PHT/ Photographs of Project Site
/PL/ - Project layout of the related equipment/infrastructure at the recovery site
(at KERI’s facilities REV-000, 2008-05-28
- Project layout of the related equipment/infrastructure at the recovery site
(at KERI’s facilities REV-001, 2012-01-04
IQA/ Monitoring manual and QA/QC procedures
IRTC/ Project Responsibilities, Training and Competence Records
1. Project Organization Chart and responsibilities
2. Staff Training Records
3. Sample Copy of Operator Certificates
/SOC/ Staff operation certificates
/ISOP/ Standard operation procedures
IXLS/ - Emission reduction calculation spreadsheet “SFg recovery and

reclamation project, South Korea” version 01 dated 2015-01-10
- Emission reduction calculation spreadsheet “SFg recovery and
reclamation project, South Korea” version 02 dated 2015-02-09

Table 7-2: Background investigation and assessment documents

Reference Document
IAM79/ | AM0079 ver.02, “Recovery of SF6 from Gas insulated electrical
equipment in testing facilities”
ICPM/ TUV NORD JI / CDM CP Manual (incl. CP procedures and forms)
/[IPCC/ 1. 1996 IPCC Guidelines for National Greenhouse Gas Inventories: work
book
2. 2006 IPCC Guidelines for National Greenhouse Gas Inventories: work
book
IKP/ Kyoto Protocol (1997)
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Reference Document
IMA/ Decision 3/CMP. 1 (Marrakesh — Accords)
IMRT/ Monitoring Report Form (CDM-MR-FORM), Version 4.0
/PDD/ - Project Design Document for CDM project: “SF6 recovery and
reclamation project, South Korea” version 7, dated 2011-03-23
- Revised Project Design Document for CDM project: “SF6 recovery and
reclamation project, South Korea” version 8, dated 2013-02-26,
approved by EB on 27 Aug 2013
IPS/ CDM Project Standard (Version 7.0)
ISGWP/ | Standard for application of the global warming potentials to CDM project
activities and PoAs for the second commitment period of the Kyoto Protocol
IVAL/ Validation Report for CDM project “SF6 recovery and reclamation project,
South Korea” version 2, dated 2011-03-28
IVER/ Documents of previous verifications (Monitoring report, verification report, ER
calculation sheet)
IVVS/ CDM Validation and Verification Standard (Version 07.0)

Table 7-3: Websites used

Reference Link Organisation
/dna-HP/ | http://www.mofat.go.kr/ENG/ministry/organizatio ,
n/organizational/index.jsp?menu=m_50 60 20 DNA of Republic of Korea
/dna-SP/ | http://www.developpement-durable.gouv.fr/ DNA of France
/unfcce/ | http://cdm.unfccc.int UNFCCC
lipcc/ www.ipcc-nggip.iges.or.jp IPCC publications
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Table 7-4: List of interviewed persons

Reference | Mol* Name Organisation / Function
wou | v B oo ve asnich anen <1
/IMOL/ v | BV | sung-Ho Park ?ggﬁrﬁcallzll\ljl(;:] a(\JJKgrrea Co. Ltd /
/IMO1/ v %m; Doe-beam Boe E(r)mlg;/i%erﬂuor Korea Co. Ltd /
/IMO1/ v %m; Zhang Shoudou iglr:/:a/ltamEnergy Services  /
moa | v B lemphnies o et
/IM02/ Vv % m; Han Sup Lee ﬁ(;rtﬁﬁtelflltécﬁg?;ee%r:nology Research

Y Means of Interview: (Telephone, E-Mail, Visit)
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ANNEX

Al: Verification Protocol

A2: Calibration dates and validity of
Installed monitoring equipment

A3: Statements of Competence of
Involved Personnel
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ANNEX 1: VERIFICATION PROTOCOL

Table A-1: GHG calculation procedures and management control testing / detailed audit testing of residual risk areas and random testing

Identification of

Identification,
assessment and testing

Areas of residual risks

Additional verification

Conclusions and
Areas Requiring
Improvement

ELEE MEEEMmng) S8 of management controls testing (including Forward
Action Reguests)
Raw data generation
e Installation of e Installation of modern | e Inadequate installation /| e Site — visit e See Table A-2

measuring equipment

e Dysfunction of
installed equipment

e Maloperation by
operational personnel

e Downtimes of
equipment

e Exchange of
equipment

e Change of
measurement
equipment
characteristic

e Insufficient accuracy

e Change of
technology

and state of the art

equipment
e Process

automation
e Internal data review

e Regular visual inspect-
ions of installed equip-
ment

e Only skilled and trained
personnel operates the
relevant equipment

¢ Daily raw data checks

¢ Immediate exchange of
dysfunctional
equipment

e Stand-by

control

duty is

operation of the monitoring
equipment

¢ Inadequate exchange of
equipment

e Change of personnel

e Undetected measurement
errors

¢ Inappropriateness of
Management system

procedures w.r.t. monitoring
plan requirements (e.g.
substitute value strategies)

¢ Non-application of
management system
procedures

¢ Insufficient accuracy
e Inappropriate

QA/QC

e Check of equipment

e Check of technical data
sheets

e Check of suppliers
information / guarantees
e Check of calibration

records, if applicable

e Check of maintenance
records

e Counter-check of raw
data and commercial
data

e Check of CDM

management system

e Check of CDM related
procedures
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Identification of
potential reporting risk

Identification,
assessment and testing
of management controls

Areas of residual risks

Additional verification
testing

Conclusions and
Areas Requiring
Improvement
(including Forward
Action Requests)

e Accuracy of values
supplied by Third
Parties

organized

e Training

e Internal audit
procedures

e Internal check of

QA/QC measures of
involved Third Parties

measures of Third Parties

e Application of CDM
management  system
procedures

e Check of trainings
¢ Check of responsibilities

¢ Check of QA/QC
documentation / eviden-

ces of involved Third
Parties
Raw data collection and data aggregation
¢ Wrong data transfer e Cross-check of data ¢ Unintended usage of old| e Check of data | e See Table A-2

from raw data to daily
and monthly
aggregated reporting
forms

e IT Systems

e Spread sheet
programming

e Manual data
transmission

e Data protection
e Responsibilities

e Plausibility checks of
various parameters.

e Appropriate  archiving
system

e Clear allocation of
responsibilities

e Application of CDM
Management  system
procedures

e Usage of standard
software solutions

data that has been revised
e Incomplete documentation

e Ex-post  corrections  of
records

e Ambiguous  sources  of
information

¢ Non-application of
management system
procedures

e Manual data transfer
mistakes

aggregation steps
e Counter-calculation

¢ Data integrity checks by
means of graphical data
analysis and calculation
of specific performance
figures

e Check of management
system certification

e Check of data archiving
system
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Conclusions and
Areas Requiring
Improvement

Identification,

assessment and testing Areas of residual risks ROl Tl e

Identification of

EUEHE REPEnG s of management controls testing (including Forward
Action Requests)
(Spreadsheets) e Unintended change of | e Check of application of
e Limited access to IT spread sheet programming Management  system
systems or data base entries procedures
e Data protection | ® Problems caused by
procedures updating/upgrading or
change of applied software
Other calculation parameters
e Emission factors, e The values and data| e Unintended or intended | e Update-check of | e See Table A-2
oxidation factors, sources applied are Modification of calculation regulatory framework
coefficients defin_ed_in the PDD and parameters e Countercheck of the
monitoring plan « Wrong application of values applied MP in the MR
e Misinterpretations of the against the methodology
applied methodology and/ and the PDD
or the PDD
¢ Missing update of
applicable regulatory
framework  (e.g. IPCC
values)

Calculation Methods
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Identification of
potential reporting risk

Identification,
assessment and testing
of management controls

Areas of residual risks

Additional verification
testing

Conclusions and
Areas Requiring
Improvement
(including Forward
Action Requests)

e Applied formulae
e Miscalculation

¢ Mistakes in spread-
sheet calculation

e Advanced calculation
and reporting tools

e A CDM coordinator is in
charge of the CDM
related calculations

e Usage of tested /
counterchecked Excel
spreadsheets

e |nvolvement of external
consultants

e The danger of miscal-
culation can only be
minimized.

e Countercheck on the
basis of own calculation.

e Spread  sheet
trough.

¢ Plausibility checks
¢ Check of plots

walk-

e See Table A-2

Monitoring reporting

e Data transfer to the
author of the
monitoring report

e Data transfer to the
monitoring report

Unintended use of
outdated versions

e An experienced CDM
consultant is
responsible for
monitoring reporting.

e CDM QMS procedures
are defined

e The danger of data transfer
mistakes can only be
minimized

e Inappropriate application of
QMS procedures

e Counter check with

evidences provided.

e Audit of  procedure
application

e See Table A-2
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Table A-2: (Project specific) Periodic Verification Checklist

Check if section A.2 of the MR reflects correctly the
following:

- Host Party(ies)
- Region / State / Province etc.

- City / Town / Community etc.

information provided is complete and correct with regards to the
following:

XI  Host Party(ies)
|Z Region / State / Province
X City / Town / Community

Checklist Item Refe- Verification Team Comments Draft Final
(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
A. Description of the project activity
- IMR/ The verification team has checked section A.1 of the MR and OK OK
AL Pur_pose and. general description of the confirms that the information provided is complete and correct
(F-CDhelrgggltAazilt\elllctzment Al with regards to the following:
. . ’ ’ .. . Purpose of the PA and the measures taken to reduce
Check if section A.1 of the MR includes the following: > GHg emissions
) rpelgggseGﬂfGtZemE:ioannsd the measures taken to X Brief description of the installed technology and
equipments
- Brief ipti f the i Il hnol ) . .
e;ljip?neg,rt]:trlptlon of the installed technology and [XI Relevant dates for the project activity (e.g. construction,
rel © dates for th ect activity | commissioning, continued operation periods etc
- elevant dates for the project activity (e.g.
construction, commiss!?)nilng, coztinuegd = Totgl emission reductions achieved in this monitoring
operation periods etc.) period
- Total emission reductions achieved in this In this context the following findings have been identified:
monitoring period N/A
A2 L ti f ‘act activit MR/ The verification team has checked section A.2 of the MR and OK OK
-<._Locatono prhOJec activity /PDD/ confirms by means of comparison with the information given in
(F-CDM-FORM, Attachment , A.2) fre the PDD and information gathered during the site visit that the
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Checklist Item Refe- Verification Team Comments Draft Final
(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
- Physical / geographical location (e.g. Latitude
and Longitude . . .
g ) X Physical / Geographical location
In this context the following findings have been identified:
N/A
. . . MR/ The verification team has checked section A.3 of the MR as well OK OK
ﬁ:.%DhF;algggiAazgaiL?rjweeﬁi Ii;a:ra';ICIpants Junfece/ | @S the UNFCCC website and confirms that:
Check if section A.3 of the MR includes the following: DJall PPs as displayed on the project related UNFCCC
' : website are correctly listed
- AllPPs as displayed on the UNFCCC website Xl thetable as per the template MR has been correctly filled
- A ly fill I he MR I
correctly filled table as per the template In this context the following findings have been identified:
N/A
. MR/ The verification team has checked section A.4 of the MR and OK OK
A.4. Reference of f‘lpplled methodology /PDD/ confirms by means of comparison with the information given in
(F-CDM-FORM, Attachment, A.4) Junfee/ the PDD and displayed on the UNFCCC website that the

Check if section A.4 of the MR correctly describes /
includes the following:

- Reference to the applicable version of the
methodology

- Reference to the applicable version(s) of
relevant methodological tools

- Relevant EB decisions, if applicable

information provided is complete and correct with regards to the
following:

XI  Number, title and version of the applicable CDM
Methodology

X Name and version of applicable CDM methodological
tools

X Relevant EB decisions

In this context the following findings have been identified:
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Checklist Item Refe- Verification Team Comments Draft Final
(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
N/A
. . . - IMR/ The verification team has checked section A.5 of the MR and OK OK

A.5. Crediting period of project activity Junfeee/ confirms by means of comparison with the information displayed
(F-CDM-FORM, Attachment, A.5) on the UNFCCC website that the information provided is
Check if section A.5 of the MR correctly includes the complete and correct with regards to the following:
following:

X start date of the crediting period.
- Start date of the crediting period. In this context
please check, if applicable, whether post
registration changes to the start date have been In this context the following findings have been identified:
accepted by the EB.

IXI  Type and length of the crediting period

N/A
- Length and type of the crediting period
L oo Junfcce/ | The verification team has ensured and confirms by means of OK OK
A.6. Publication of the Monitoring Report checking the respective project information on the UNFCCC
(VVS, § 243) website that:
Xl The draft monitoring report, as received from the project
Check if the monitoring report has been made participants, has been made publicly available prior to the
publicly available on the UNFCCC website before the start of the verification activities.
verification commenced. X N tsh b ived
Check if comments have been received and if yes, 0 comments have been received.
how they have been addressed. In this context the following findings have been identified:
N/A
JE-CDM- | The verification team has checked all sections of the MR and OK OK

A.7. Compliance with standardized format of

the Monitoring Report
(VVS, § 247 e) X the standardized MR template has been used

Check (only) if the latest applicable MR template has In this context the following findings have been identified:
been used. For compliance assessment with the MR

FORM/ | confirms by means of comparison with the MR template that:
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Checklist Item Refe- Verification Team Comments Draft | Final
(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
guideline pl. refer to the respective MR sections. N/A
Implementation of project activity
B1 D inti f imol ted istered IMR/ The verification team has checked section B.1 of the MR and OK OK
-+ bescription ot implemented registere /pDD/ | confirms by means of comparison with the information given in
project activity /pg/ | the PDD, the project standard and information gathered during
(F'CDM'FORM, Attachment, Bl) M/ the site visit that:
_Chlecdk i iec]:[icl)ln B.1 of the MR correctly describes / X]  the description of the implementation status of the PA is in
includes the following: line with the applicable provisions of the project standard
- Implementation status of the PA X an appropriate description of the installed technology(ies),
- Detailed description of installed technology(ies) technical process and equipment incl.diagrams, where
/ technical processes and equipment applied applicable, has been included
- Diagrams (where appropriate) In this context the following findings have been identified:
N/A
- . . . - K K
B.1.1.  Initial project implementation //”V'Olj Description: o 0
PDD

(VVS; §8 260 a, 261)

Assess whether the project has been implemented
and operated as per the registered PDD and are all
physical features of the project in place?

Further focus on the potential phase wise
implementation and check the reporting on the
corresponding status and starting dates accordingly.

Check if the project is still in compliance with the
applicability conditions of the methodology.

Also, discuss — if applicable — the necessity of PRC

The project has been implemented as per the registered revised
PDD. The used SFg is recovered from GIS/GCB equipment by
the piping system. It is then compressed and stored in dedicated
cylinders which are weighed and labelled in recovery site i.e.
KERI. The cylinders are transported to SFg¢ reclamation site i.e.
SFK. The SFg is analyzed at the laboratory once the cylinders
arrived at SFK. Then the used SF¢ which meets the standard i.e.
SOP is injected to SF¢ production plant for reclamation.

Verifier's action:

By means of on-site visit and interview, the physical features of
the projects are in place. The revised PDD and Technical
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Checklist Item Refe- Verification Team Comments Draft Final
(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
notifications / approvals. Specification of monitoring equipment have been checked. The
UNFCCC website has been also checked.
Conclusion:
The project has been implemented as per the registered
(revised) PDD.
. . . OK OK
B.1.2.  Technical equipment changes /IMOY/ | pescription:
(VVS; §8§ 260 a, 261) /LOG/ | The technical equipments such as monitoring equipment and
Check if rel t technical . t of th act /PDD/ reclamation facility have not been changed and are consistent
act(iavcity 'h; et;/:enn :;chn;ﬁZegqg;pmgdniﬁg g dﬁriﬁrgojtice /PHT/ | with those in registered (revised) PDD and previous validation.
monitoring period. Further ensure that consistent TP/ Verifier’s action:
notations of key equipment (meters etc.) in PDD, MR By means of instrument specification checks and interviews
and calculation spreadsheet are applied during the on-site visit. This was also crosschecked as per the
Consider e.g. interviews with operational personnel plant operation log, equipments check & maintenance log,
OMS records, maintenance records instrumeni Technical Particulars of Turbine, Generator and on-site
specifications. observation.
t ch heck whether th oct is sl Conclusion:
:2 I(i:r?(i?/vﬁh ithrgeZ?étngg PVI;De;n%r ;ses!ue:aojtﬁg[t Itisge No equipment was exchanged or modified within the monitoring
changes have been considered in the monitoring period.
report and the emission reduction calculation.
In case of post registration changes pl. refer to
chapter B.2.
. . .. . OK OK
B.1.3.  Operation of the project activity /IMOY/ | pescription:
(VVS; 88 260 a, 261) /IPDD/ | The operation modes for SF6 recovery, reclamation etc. have
Check if relevant operation modes of the project ILoG/ not been changed.
activity have been exchanged or modified during the Verifier’s action:
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Checklist Item Refe- Verification Team Comments Draft Final
(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
monitoring period. The verification team interviewed the operational personnel, and
Consider e.g. interviews with operational personnel, crosschecked with the plant operation log, equipments check &
operation log sheets, data management system maintenance log which are assessed as reliable.
records. Conclusion:
In case of changes, check whether the project is still No _reI(_avant pperation modes were exchanged within the
in line with the registered PDD and assure that these monitoring period.
changes have been considered in the monitoring
report and the emission reduction calculation.
In case of post registration changes pl. refer to
chapter B.2.
B.1.4. Incidents /iMo1/ Description: OK OK
(VVS; 88 260 a, 261) ﬁ;ﬁ%/ No significant incidents deviant operation modes and downtimes
Identify if there have been any significant incidents of the equipment have occurred. The downtime story regarding
deviant operation modes and / or downtimes of the IXLS/ | the shut-down of the SFg production line has been provided in
equipment? workbook. It is a normal operation of the plant confirmed. The
' downtime story records are the reference for the calculation of
Consider e.g. interviews with operational personnel, EXCsrey-
operational log sheets, analysis of performance data. e .
Verifier’s action:
It was verified through the site observation, the plant operation
log check, equipments check & maintenance log audit,
interviews with the plant operators. This was also backed up by
the data integrity check. The Workbook has been checked™>'.
Conclusion:
Incidents during the monitoring period have not been observed.
B.1.5. Legislation /IMO1/ Description: OK OK
/dna-HP/

Find out — esp. in the context of methodological

Relevant legislation incl. SFg recovery and reclamation, related
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Checklist Item Refe- Verification Team Comments Draft Final
(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
requirements - whether relevant legislation with effect /BL/ environmental protection laws, sectoral policies and relevant
on the project activity in the host country has been regulations were not changed. Both companies SFK and KERI
changed. are authorized to operate within their business activities and as
Assess. in case of chandes. whether consequences such have fulfilled/obtained the necessary requirements/permits
for the iDA with reaard togrelévant CDM re ui?ements (Permit for emissions of Air Pollutants, Permit for non-point
have been accoungt]ed for a waste water Pollutants, and Permit for toxic Chemical usage,
' manufacture and sale) in order to operate within their activities.
In case of changes data sources shall be referenced. Since the project activities are only a minor variation to their
main activities respectively, the former are therefore also
covered within the environmental, legal, operational, and
business permits held by each of the companies.
Verifier’s action:
It was verified through consulting official governmental website
and as per the local and sectoral expertise of the verification
team.
Conclusion: No relevant changes since the validation were
identified.
B.16 Open issues from validation IVAL/ [l There were no open issues addressed in the validation OK OK
(VVS: § 248) report
Check (esp. in case of 1% periodic verification) X Al open issues from the validation have been
whether there are any open issues indicated in the appropriately addressed.
validation report (e.g. FAR)? [ ] The following issues related to the validation have not yet
been appropriately addressed:
. . IVER/ XI There were no open issues addressed in the previous OK OK
B.1.7. Sgﬁ?icatilssues from previous verification report

(VVS; §§ 248, 319 h)

All open issues from the previous verification have been
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Checklist Item Refe- Verification Team Comments Draft Final
(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
Check in case of further periodic verifications whether appropriately addressed.
there are any open issues indicated in previous _ . e
y_op P [ ] The following issues related to the previous verification

verification reports (FAR) and take into consideration

the guidance as specified in VVS. have not yet been appropriately addressed:

B.2. Post registration changes

imvor/ | XI' No, by means of site visit, document check and OK OK
interview it could be verified that the project is
implemented and operated in line with the registered

B.2.1. Are post registration changes
applicable to the proposed project | /LOG/

activity? /PDD/ _
IMR/ PDD and the applied methodology. (Please proceed
with section C)
[ ] Yes, post registration changes have been identified
and are assessed in detail in the subsequent steps.
(Please proceed with B.2.2.)
IPS/ OK OK

B.2.2. Temporary deviations from the
registered monitoring plan or | funfcce/ [] | No TDifMP or TDfMM.have been submitted to the

applied methodology  (TDfrMP; /IMO1/ UNFCCC prior to the current monitoring period
TDfMM) /LOG/ )
i i . ) X] | The following TDfrtMP or TDfMM have been approved
(2|;1C;DM FORM, Attachment, B.2.1; VVS 8§ 286 /7DD// or are under approval by the UNECCC
MR - -

. o 1 | Title QSF6,k,y (total amount of SF6 filled in
Indlqate Wh_ether_any temporary d_eV|at|ons have been the testing of equipments) was not
applied during this monitoring period. monitored and recorded for the
EBCSZ?Sewr?ri(ﬁdgprr;g\r/:rlmzas been sought from the cylinder b(ljmdle CDM-11803, C[;M-

: 11004 and CDM-11005 during the
If applied, provide a description of the deviation(s). recovery period from 2011_049_02 to
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Checklist Item Refe- Verification Team Comments Draft Final
(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
This should include the reasons for the deviation(s), 2011-09-30.
how it deviates from the monitoring plan and/or Status I
applied methodology(ies), the duration for which the L] under approval; D4 approved
deviation(s) is(are) applicable and justification on the Appr.date | 2013-08-27

conservativeness of the approach. Indicate if the
deviation will lead to a reduction in the accuracy and
if so, which conservative assumptions and discount 2 | Title
factors have been applied. ]
For deviation(s) that require prior approval by the Status (] under approval; [ approved
Board, include the date of approval and reference Appr.date
number.
Ref.No.

Ref. No.

X] | During the verification of the current MP no need for a
TDfrMP or TDfMM has been identified. The monitoring
plan is in accordance with the approved methodology
applied by the PA

[ ] | An approval of the following TDfrMP or TDfMM is to be
requested from the EB for the current MP as appendix 1
of the project standard does not apply.

1 Issue:

2 Issue:

[] | The following TDfrMP or TDfMM for which appendix 1
of the PS is applicable have been applied:

1 Issue:

2 Issue:
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Checklist Item Refe- Verification Team Comments Draft Final
(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.

In cases of approved TDfrMP or TDfM the EB guidance has
been applied as follows: N/A

Detailed description and justification each TDfrMP or TDfM for
which appendix 1 is applicable: N/A

In this context the following findings have been identified:
N/A

B.2.3.  Corrections IPS/ oK oK

(F-CDM-FORM, Attachment, B.2.2; VVS; §§ 292 - | /unfccc/ [X] | During the verification of the current MP no need for

294) /ImM01/ corrections has been identified.

Indicate  whether any corrections to project | /LOG/ [] | The following corrections have been applied:
information or parameters fixed at validation have | /PDD/

been approved during this monitoring period or IMR/ 1 | Issue:

submitted with this monitoring report.
In cases where the correction(s) and the revised PDD
are approved prior to the submission of this

monitoring report for request for issuance, provide the ) o o ]
approval date and reference number. Otherwise, Detailed description and justification each correction:

provide the version number and the completion date
of the revised PDD.

Please check and report that the corrected

2 Issue:

information is an accurate reflection of the actual In this context the following findings have been identified:
project information and that the corrected parameters
are in accordance with the applied methodology and N/A

the monitoring plan.

IPS/ OK OK

B.2.4. Permanent changes from the
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registered monitoring plan or | /unfccc/ [X] | No PCirMP or PCfMM.have been submitted to the

applied methodology (PCfrMP; /IMO1/ UNFCCC prior to the current monitoring period
PCfMM) /LOG/ )
. . [] | The following PCfrMP or PCfMM have been approved
gIB-SDM-FORM, Attachment, B.2.3; VVS; 88 295 - | pppy or are under approval by the UNFCCC
. MR/ 1 | Title
Indicate whether any permanent changes from the
registered monitoring plan or applied methodologies Status [] under approval; [_] approved
have been approved during this monitoring period or Aopr date
submitted with this monitoring report. ppr-
In cases where the change(s) and the revised PDD Ref. No.
are approved prior to the submission of this > | Title
monitoring report for request for issuance, provide the
approval date and reference number. Otherwise, Status (] under approval, ] approved
provide the version number and the completion date
of the revised PDD. Appr.date
Ref.No.

X] | During the verification of the current MP no need for a
PCfrMP or PCfMM has been identified. The monitoring
plan is in accordance with the approved methodology
applied by the PA

[] | An approval of the following PCfrMP or PCfMM is to be
requested from the EB for the current MP as appendix 1
of the project standard does not apply.

1 Issue:

2 Issue:

[ ] | The following PCfrMP or PCfMM for which appendix 1
of the PS is applicable have been applied:
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1 Issue:
2 Issue:

In cases of approved PCfrMP or PCfMM the EB guidance has
been applied as follows: N/A

Detailed description and justification each TDfrMP or TDfM for
which appendix 1 is applicable: N/A

In this context the following findings have been identified:
N/A

B.2.5. Changes to the project design of IPSI oK oK

the registered project activity | /unfccc/ [X] | No CoPD has been submitted to the UNFCCC prior to
(CoPD) /IM01/ the current monitoring period
g:ﬂ%DM FORM, Attachment, B.2.4; VVS; 88 304 ;:;gg; [] | The following CoPD has been approved or are under
approval by the UNFCCC
Indicate whether any changes to the project design of MR/ .
the project activity have been approved during this 1 | Title
monitoring period or submitted with this monitoring Status [] under approval; [_] approved
report. Appr.date
In cases where the change(s) and the revised PDD bR
are approved prior to the submission of this Ref. No.
monitoring report for request for issuance, provide the 5 | Ti
. itle
approval date and reference number. Otherwise,
provide the version number and the completion date Status [] under approval; [_] approved

of the revised PDD.
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Appr.date
Ref.No.

[ ] | During the verification of the current MP no need for a
CoPD has been identified. The monitoring plan is in
accordance with the approved methodology applied by
the PA

[ ] | An approval of the following CoPD.is to be requested
from the EB for the current MP as appendix 1 of the
project standard does not apply.

1 Issue:

2 Issue:

[] | The following CoPD for which appendix 1 of the PS is
applicable have been applied:

1 Issue:

2 Issue:

In cases of approved CoPD the EB guidance has been applied
as follows:

Detailed description and justification each CoPD for which
appendix 1 of the CDM Project Standard is applicable:

Page 50 of 91




2nd Periodic Verification and Certification Report: SF6 recovery and reclamation project, South Korea

TUV NORD JI/CDM Certification Program TUVNORD

R-No: 8000443702-15/003

Checklist Item Refe- Verification Team Comments Draft Final
(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.

In this context the following findings have been identified:
N/A

C. Description of monitoring system

MR/ By means of comparison of the MR with the registered PDD (or OK OK

C.1. Monitoring Plan — PDD Compliance any revisions thereof) the verification team has checked whether

- /PDD/ S ) . .
(VVS, 88 268-271) the MP is in compliance with the registered PDD. The outcome
Check if the monitoring plan is in accordance with the is as follows:
monltonngt pdlan (.:O”(tja,'\'/lqu in the registered PDD (or X The MP is completely in accordance with the last
any accepted revise )- registered/approved version of the PDD / MP.

Please check esp. if

- all parameters stated in the MP of the registered
PDD have been monitored and updated as
applicable

All parameters stated in the MP of the registered revised PDD
have been monitored and updated as applicable.

o . The monitoring equipment has been controlled and calibrated as
- the monitoring equipment has been controlled per the MP.

and calibrated as per the MP
The monitoring results are consistently recorded as per the

- the monitoring results are consistently recorded approved frequency.

as per the approved frequency

A/QC procedures have been applied in accordance with the
- QA/QC procedures have been applied in aPQ P PP

accordance with the MP

o . IMR/ By means of comparison of the MR with the applied CDM OK OK
C.2. Mogltozrlng Plan —Meth Compliance /PDD/ methodology and related tools the verification team has checked
(VVS, 88 264-267) IAMO/ whether the MP is in compliance with the MP related

Check if the monitoring plan is in accordance with the requirements of the applied methodology. The outcome is as
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applied methodology. IT-FFC/ | follows:
In case the methodology references applicable tools it IT-EC/ X The MP is completely in accordance with the approved
has to be ensured that the MP is also compliant with | /T-CAD/ methodology applied by the CDM project (last
those tools. registered/approved version of the PDD)
Also please specify if monitoring aspects have been X] | The MP is completely in accordance with the applied
identified that are not specified in the methodology tools which the methodology references. A breakdown
but may enhance the level of accuracy and of the referenced tools is as follows:
completeness of the monitoring plan — this esp. - - - -
applies for SSC PAs. 1 | Title (of the tool) Combined tool to identify the

baseline scenario and
demonstrate additionality

Version 02.2
MP compliance X full compliance

[] findings have been raised
X N/A (for MP)

2 | Title (of the tool) Tool to calculate project or
leakage CO2 emissions from
fossil fuel combustion

Version 2

MP compliance X full compliance
[] findings have been raised
X N/A (for MP)

3 | Title (of the tool) Tool to calculate baseline,
project and/or leakage
emissions from electricity
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consumption
Version 1
MP compliance X full compliance

|:| findings have been raised
X N/A (for MP)

In this context the following findings have been identified:

Regarding aspects that are not specified in the methodology the
following issues have been identified which may enhance the
level of accuracy and completeness of the MP:

N/A

C.3. Management System IQA/" | Description: OK OK

(VVS, § 252 (a) (iii)) nmi All applicable procedures within the GHG monitoring system
MM/ have been summarized in a CDM Monitoring Manual and
relevant QC/QA procedures. This CDM Monitoring Manual
addresses procedures for measurements, collection and
In case reference is made to a (certified) company compilation of data, data storage and archiving, calibration,
quality management system, check if all CDM related maintenance and training of personnel.

monitoring procedures have been fully integrated in
the project participant’s quality management system.

Check if the GHG data monitoring system can be
assessed as appropriate.

Verifier's action:

The MM was assessed by the verification team to ensure the
GHG management to be implemented. Furthermore an
experienced CDM consulting company has been contracted by
the PP in order to heighten the quality monitoring process.

Conclusion:

In case of a stand-alone system, check how the GHG
management system has been implemented and
effectiveness is ensured.
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The GHG management system has been implemented.
. . L OK OK
C.4. Metering diagram IPSI | Description:
- - . /PDD/

(F-CDM-FORM, Attachment, C; PS §242) MR/ The MR includes metering diagram with all relevant monitoring

Check first if the MR includes a metering diagram points, and the diagram reflects the actual situation and is in line

showing all relevant monitoring points. IMO1/ | with registered (revised) PDD and the applied methodology.

Check further if this diagram reflects the actual Verifier’s action:

S|_ttl;1a:|hon and_ IS N It|nefv;/r|]th thel_rzglstet[]edd PIDD and The MR has been verified against on-site observation and

Wi € requirements ot the applied methodology. interview with project operators.
Conclusion:
The metering diagram correctly reflects the real situation.

e i OK OK
C.5. Roles and Responsibilities //PS// Description:
- - . IMO1 — . -

(F-CDM-FORM, Attachment, C; PS §242) IQA/ Responsibilities for measurements, collection and compilation of

Check if all roles and positions of each person in the IMM/ data, data storage and archiving, calibration, maintenance and

GHG data management process are clearly defined IRTC/ training of personnel have been introduced.

and implemented as stated in the monitoring plan.
Please consider the complete data trail from raw data
generation to submission of the final data.

Identify, if relevant personnel w.r.t. monitoring has
been exchanged?

If so, have appropriate training measures been
carried out.

In case of changes, assure that the implemented
monitoring procedures have not been affected.

Verifier's action:

Besides interviews with the management, the consultants and
key operational personnel the certificates of the appointed
persons have been checked.

Conclusion:

All appointed persons involved are duly qualified for the task
assigned. The roles and positions of each person have been
clearly defined and implemented.
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. /PS/ . OK OK
C.6. Emergency procedures for the monitor- IQA/ Description:
Ing system _ /IMO1/ | Emergency procedures for CDM purposes are in this case
(F-CDM-FORM, Attachment, C; PS §242) ILOG/ | considered as essential part of ordinary plant operations.
Check, as appropriate, whether relevant emergency | /O&M/ 1\ e - ion:
procedures for the monitoring system have been
included in the MR and assess whether these The project operation records have been checked and
procedures have been implemented, when required responsible stuff has been interviewed.
Conclusion:
Emergency procedures are involved in monitoring system.
There is no malfunction of main meters, it is not necessary to
implement the emergency procedures during this monitoring
period.
. . IQA/ . OK OK
C.7. Data archive and data protection /||\S|201/ D Description:
(PS 856 b) IDMR/ All relevant monitoring data was available; monitoring

Check whether all records of monitoring parameters
are archived according to the monitoring plan.

Assess further whether appropriate measures have
been taken in order to avoid unintended or intended
manipulation or loss of the measured data.

procedures are in place.

The danger of unintended or intended data manipulation can be
considered as low, since:

e On-line monitoring system retrieves data from the
meters to the data assembly point and recorded.

e All data stored on-site are archived in forms of hardcopy
and softcopy. The monitoring section is responsible for
records control. The corresponding IT-Systems work
within limitation of user authorisation.

Verifier’s action:
The records of the monitoring data and the hard & soft copy
have been checked.
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The operational daily log, daily and monthly record are checked.
Conclusion:

The data is assessed to be appropriate. All data has been
archived according to monitoring plan.

D. Data and parameters

D.1. Data and Parameters fixed ex ante

Description:
The eight parameters have been involved in MR, which have Bt
been indicated in the registered revised PDD and used during
this monitoring period.
1. The Global warming potential of SFg (GWPgge),
2. Rated capacity of the operating equipment of the testing
facilities at recovery site and reclamation site,
3. Emissions factor for electricity (EFejec;,),
IMR/ 4. Average technical transmission and distribution losses for
TA/ providing electricity (TD_Lj,y), o . _
5. Used gas vented during eligible testing item t for the
ITFE/ historical baseline year (Tlsgs used.t)
TEE/ 6. Average number of eligible testing items where venting
occurred per equipment in the baseline (NTg_ ),
7. Historical amount of SF¢ loss from point j (Lses hist;)s
8. Production of SFsduring the historical period (Psgs pist)-

/PDD/
a) Compliance with registered PDD

(F-CDM-FORM, Attachment; D1, VVS § 246 (d))

Check whether the value applied is in compliance
with the registered PDD.

Verifier's action:

The registered revised PDD and MR have been checked. The
nameplates of the operating equipment of the testing facilities at
recovery site and reclamation site have been checked on-site.
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Conclusion: CAR D1 is raised.
Description:
/PDD/ The eight parameters have been involved in MR, which have
b) Compliance with the applied methodolo IMR/ been indicated in the registered revised PDD and used during
P PP 9y this monitoring period.
(F-CDM-FORM, Attachment; D1) IAMT79/ e GAR
A Verifier’s action: b1 OK
\/Cv::re](;ﬁewaheﬁ?eeé r;[1heeth\c/)3I:I§ apopr“:r? Igtr:grfgé?pllance The registered revised PDD, applied methodology AM0079 and
PP 9y y ' ITFE/ MR have been checked.
/TEE/ | Conclusion:
CAR D1 is raised.
D.2. Data and Parameters monitored
D.2.1. GWPgpg
a) Measurement / Determination method /{::57[)9// Description: ng OK
(VVS, §§ 268, 271) MR/ GWPg is Global warming potential of SFe. The value of the

Describe how the monitoring parameter was
measured / determined. Focus primarily on the
original data level (ODL) but also describe the applied
data aggregation trails (from ODL to data aggregation
level zero (DALO)).

Check if relevant equipment has been exchanged
and if in cases of failures / downtimes of standard
equipment other measurement / determination
methods have been used. Furthermore, verify the

parameter is fixed for the first commitment period
Verifier’s action:

The applied methodology AM0079, revised PDD and MR have
been checked.

Conclusion:

CAR D1 is raised.
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frequency of measurements as per the requirements.

Assess whether the measurement / determination
method is in line with the registered monitoring plan
of the PDD and the applied methodology.

b) Accuracy and QA/QC Procedure /PDD/ OK OK

Description:

(VVS, 8§ 272-278) /'7"\\:;?/ Not required as per methodology.
In case of measured (or estimated) values, check Verifier's action:

whether the accuracy of equipment used for

o : . N/A
monitoring is controlled and calibrated in accordance lusion:
with the monitoring plan or if significant inaccuracies Conclusion:
occur; in this case, make sure that the most N/A
conservative assumptions theoretically possible have
been made for calculating ERs.

Describe whether all applicable QA/QC procedures
are met. Assess further if the calibration of the
monitoring equipment has been carried out in line
with the latest EB guidance.

Include calibration dates and information in validity of
the installed monitoring equipment in the table in
Annex 2.

c) Correctness MR/ | [ Correct X1 Not correct (initial assessment) CAR OK
(VVS, 88 268, 271) IDMR/" | pescription:
Determine whether the value given in the monitoring | /MMR/ | The value from the methodology AM0079 has been used.

report is correct or determined in a conservative ICAL/ Verifier's action:

manner. /INO/ ) )
The applied methodology AM0079, revised PDD and MR have

In case of conservative approaches used in lieu of the
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monitoring as per registered MP detailed assessment been checked.
of the conservativeness of the approach used should Conclusion:
be given. CAR D1 is raised.
In case of mistakes / deviations pl. provide details
and descriptions of the CARs raised.
D.2.2. Wsre gL histy
a) Measurement / Determination method //lpM[%// Description: OK OK
(VVS, 88 268, 271) /AM79/ | WsreLnisty i the concentration of SFs in used gas. Each time
Describe how the monitoring parameter was | ;5opy the cylinder bundle arrived at SFK site, the gas sample from the
measured / determined. Focus primarily on the CAL/ cylinder bundle analyzed at the laboratory using Gas
original data level (ODL) but also describe the applied Chromatography. The val_ue was _measured and recorded by
data aggregation trails (from ODL to data aggregation | /SP/ | SFK staffs for each analysis according to SOP.
level zero (DALOQ)). /DMR/ No device exchanges and malfunction were detected during the
Check if relevant equipment has been exchanged monitoring period.
and if in cases of failures / downtimes of standard Verifier’s action:
equipment other measurement / determination The detection limit/accuracy of GC was checked against the GC
methods have been used. Furthermore, verify the calibration report and GC specification. The characteristics
frequency of measurements as per the requirements. including measuring conditions and accuracy of the meter are
Assess whether the measurement / determination consistent with those described in SOP.
method is in line with the registered monitoring Conclusion:
plan of the PDD and the applied methodology. The measurement method is in line with the registered
monitoring plan of revised PDD and applied methodology
AMO0079, Ver.2. However, the CL D1 is raised.
b) Accuracy and QA/QC Procedure //lpM[?[])-; Description: OK OK
(VVS, 88§ 272-278) /AM79/ | The SF6 concentration value in the project was measured by
GC. The detection limit/accuracy of GC for all the gases
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In case of measured (or estimated) values, check /SOP/ analysed is at least 50 ppm and it meets the requirement of the
whether the accuracy of equipment used for JCAL/ applied standard SOP.

monitoring is controlled and calibrated in accordance | ,gp, | The GC calibrations were performed every 2 year by SFK, which

with the monitoring plan or if significant inaccuracies | o | is authorized by AGILENT Technologies and they are in line with
occur; in this case, make sure that the most the applied standard SOP.

conservative assumptions theoretically possible have

; The GC is in normal operational condition during this monitorin
been made for calculating ERs. P 9 9

period.
Describe whether all applicable QA/QC procedures
are met. Assess further if the calibration of the
monitoring equipment has been carried out in line The detection limit/accuracy of GC met with the applied
with the latest EB guidance. standard SOP. The GC calibration records covering the
monitoring period were available during the onsite visit and have
been checked.

Verifier's action:

Include calibration dates and information in validity of
the installed monitoring equipment in the table in

Annex 2. Conclusion:
CL D1 is raised.
c) Correctness MR/ | X Correct [0  Not correct (initial assessment) OK OK
(VVS, 88 268, 271) IDMR/" | Description:

Determine whether the value given in the monitoring ICAL/ The SF¢ concentration value is measured by the GC provided in
report is correct or determined in a conservative | /PHT/ | MR.

manner. . .
anne Verifier's action:

In case of conservative approaches used in lieu of the
monitoring as per registered MP detailed assessment
of the conservativeness of the approach used should
be given.

The records were checked and the detailed laboratory results in
DCS system have been checked.

Conclusion:

. . . . CL D1 is raised.
In case of mistakes / deviations pl. provide details

and descriptions of the CARs raised.
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D.2.3. Qsrekjy
a) Measurement / Determination method /IMO1/ Description: OK OK
/PDD/ o o :
(VVS, §§ 268, 271) JAM79/ Qsrekjy IS mass of SFg that is filled into equipment at the SF6
measured / determined. Focus primarily on the ISP/ by mas:'s ﬂOW meter with accuracy=*0.100% and recorded each
original data level (ODL) but also describe the applied time of injection.
data aggregation trails (from ODL to data aggregation No meters exchanges and malfunction were detected during the
level zero (DALO)). monitoring period.
Check if relevant equipment has been exchanged Verifier's action:
and if in cases of failures / downtimes of standard . . o
equipment other measurement / determination The SF6 filling records were venﬂed by the verl_fl_cat|_on team.
methods have been used. Furthermore, verify the The PDD and MR have been reviewed. The specification of the
frequency of measurements as per the requirements. mass flow meter has been checked.
N Conclusion:
Assess whether the measurement / determination Th " thod is in i ith th istered
method is in line with the registered monitoring e.tm.easurlemenf met Od IIZ?D[I)n |r:je Wi lied € rtﬁg'j (Iare
plan of the PDD and the applied methodology. Ql\elgloggng\/e? ;n ol revise and applied methodology
b) Accuracy and QA/QC Procedure JCAL/ Description: OK OK
IMM/ ' .
(VVS, §§ 272-278) /PDD/ The accuracy of mass flow meter is =0.100% and meets the
In case of measured (or estimated) values, check JAM79/ requirement of the applied national standard FMT-QG-06.

whether the accuracy of equipment used for
monitoring is controlled and calibrated in accordance
with the monitoring plan or if significant inaccuracies
occur; in this case, make sure that the most
conservative assumptions theoretically possible have
been made for calculating ERs.

Describe whether all applicable QA/QC procedures

The calibrations of meters were performed every 5 years by a
qualified third party FMTech Co., Ltd. and in line with the
industry requirement. All the meters are in normal operational
condition during this monitoring period.

Verifier’s action:
The applied standard (FMT-QG-06) has been checked. The
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are met. Assess further if the calibration of the measured value and the qualification of calibration entity were
monitoring equipment has been carried out in line also checked.
with the latest EB guidance. The meters calibration records covering the monitoring period
Include calibration dates and information in validity of were checked.
the installed monitoring equipment in the table in Annex Conclusion:
2. The mass flow meters are in normal operational condition during
this monitoring period. No error has occurred. QA/QC
procedures are in line with the MP and the calibration and
maintenance of the monitoring equipment have been carried out
appropriately.
c) Correctness MR/ | X Correct []  Not correct (initial assessment) OK OK
(VVS, 88 268, 271) IXLSI" | Description:
Determine whether the value given in the monitoring /IDMR/ The mass of SFg which was measured by mass flow meter.
report is correct or determined in a conservative ICAL/ Certain input values of the Monitoring workbook.
manner. Verifier’s action:
Imnocrﬁtsoeriﬁf ngsirrv?e“vgéfgéoaghZztl;ﬁ:g Qsléil;sor;tehni The SFy filling records were checked. The value given in the
g as perreg monitoring report and the corresponding Excel sheet were
of the conservativeness of the approach used should checked
be given. ;
Conclusion:
In case of mistakes / deviations pl. provide details and The value apblied in the proiect is correct
descriptions of the CARs raised. PP pro) '
D.2.4. MRgas,iy
a) Measurement /Determination method §|P|\/|Doé; Description: OK OK
(VVS, 88§ 268, 271) /AM79/ | MRaas,y is mass of used SF6 recovered into cylinder bundle at
Describe how the monitoring parameter was | ouR/ the SFs recovery i.e. KERI site. The value was measured
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measured / determined. Focus primarily on the ISP/ continuously by mass flow meter with accuracy*+0.100% and
original data level (ODL) but also describe the applied recorded each time of recovery.
Idatal aggre%agl&r)l trails (from ODL to data aggregation No meters exchanges and malfunction were detected during the
evel zero ( ). monitoring period.
Chec_k .|f relevant eq_wpment has _been exchanged Verifier's action:
and if in cases of failures / downtimes of standard
equipment other measurement / determination The SF¢ recovery records were verified by the verification team.
methods have been used. Furthermore, verify the The revised PDD and MR have been reviewed. The
frequency of measurements as per the requirements. specification of the mass flow meter has been checked.
Assess whether the measurement / determination Conclusion: o _ _
method is in line with the registered monitoring plan of The measurement method is in line with the registered
the PDD and the applied methodology. monitoring plan of revised PDD and applied methodology
AMO0079, Ver.2.
b) Accuracy and QA/QC Procedure //(l_:,AA'\Jl_// Description: OK OK
(VVS, 88 272-278) IPDD) The accuracy of mass flow meter is £0.100% and meets the
In case of measured (or estimated) values, check | 179, | F€Quirement of the applied standard FMT-QG-06.

whether the accuracy of equipment used for
monitoring is controlled and calibrated in accordance
with the monitoring plan or if significant inaccuracies
occur; in this case, make sure that the most
conservative assumptions theoretically possible have
been made for calculating ERs.

Describe whether all applicable QA/QC procedures
are met. Assess further if the calibration of the
monitoring equipment has been carried out in line
with the latest EB guidance.

Include calibration dates and information in validity of
the installed monitoring equipment in the table in Annex

The calibrations of meters were performed every 5 years by a
qualified third party FMTech Co., Ltd. and in line with the
industry requirement. The meter is in normal operational
condition during this monitoring period.

Verifier's action:

The applied standard (FMT-QG-06) has been checked. The
measured value and the qualification of calibration entity were
also checked.

The meters calibration records covering the monitoring period
were checked.

Conclusion:
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2. The mass flow meter is in normal operational condition during
this monitoring period. No error has occurred. QA/QC
procedures are in line with the MP and the calibration and
maintenance of the monitoring equipment have been carried out
appropriately.
c) Correctness MR/ | X Correct O Not correct (initial assessment) OK OK
(VVS, 88 268, 271) IXLSI | Description:
Determine whether the value given in the monitoring /IDMR/ The mass of SFg recovered which was measured by mass flow
report is correct or determined in a conservative ICAL/ meter,
manner. e .
Verifier's action:
In case of conservative approaches used in lieu of the h q hecked. Th | . in th
monitoring as per registered MP detailed assessment The .SF? recovery records were checkea. The value given in the
of the conservativeness of the approach used should monitoring report and the corresponding Excel sheet were
be given. checked.
, o . ) Conclusion:
In case of mistakes / deviations pl. provide details and The value apolied in the proiect is correct
descriptions of the CARs raised. PP Proj '
D.2.5. MSgas,iy
a) Measurement / Determination method //lpM[;)[])-; Description: OK OK
(VVS, 88 268, 271) /AM79/ | MRGas,y is mass of used gas stored in recovery cylinder bundle
measured / determined. Focus primarily on the /DMR/ weighing scale with accuracy 0.5kg/5000kg. It is measured and
INP/

original data level (ODL) but also describe the applied
data aggregation trails (from ODL to data aggregation
level zero (DALO)).

Check if relevant equipment has been exchanged
and if in cases of failures / downtimes of standard

recorded for each cylinder bundle.

No weighing scale exchanges and malfunction were detected
during the monitoring period.

Verifier’s action:
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
renqe'“;;]pg;lznthavoéhEreenmﬁzzgrer;uer?rt]er:nogeetevren;;gat;ﬁg The records of mass of used SFg stored were verified by the
frequency of measurementé as per the re ,uirements verification team. The revised PDD and MR have been
q y P q ' reviewed. The nameplate of the weighing scale has been
Assess whether the measurement / determination checked.
method is in line with the registered monitoring plan of Conclusion:
the PDD and the applied methodology. The measurement method is in line with the registered
monitoring plan of revised PDD and applied methodology
AMO0079, Ver.2.
b) Accuracy and QA/QC Procedure JCAL/ Description: OK OK
(VVS, 88§ 272-278) //PMDMD// The accuracy of weighing scale is 0.5kg/5000kg and meets the
In case of measured (or estimated) values, check IAM79/ requirement of the applied standard KML-CAL-M05 and PH-

whether the accuracy of equipment used for
monitoring is controlled and calibrated in accordance
with the monitoring plan or if significant inaccuracies
occur; in this case, make sure that the most
conservative assumptions theoretically possible have
been made for calculating ERs.

Describe whether all applicable QA/QC procedures
are met. Assess further if the calibration of the
monitoring equipment has been carried out in line
with the latest EB guidance.

Include calibration dates and information in validity of
the installed monitoring equipment in the table in
Annex 2.

1003.

The calibrations of weighing scale were performed every 2 years
by a qualified third party KML and Pyunghwa HiTech, which is in
line with the industry requirement. The weighing scale is in
normal operational condition during this monitoring period.

Verifier's action:

The applied standards (KML-CAL-MO05 and PH-1003) have been
checked. The measured value and the qualification of calibration
entity were also checked.

The weighing scale calibration records covering the monitoring
period were checked.

Conclusion:

The weighing scale is in normal operational condition during this
monitoring period. No error has occurred. QA/QC procedures
are in line with the MP and the calibration and maintenance of
the monitoring equipment have been carried out appropriately.
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
c) Correctness MR/ | X Correct O Not correct (initial assessment) OK OK
(VVS, §§ 268, 271) IXLSI | pescription:
Determine whether the value given in the monitoring /IDMR/ The mass of used SF6 stored which was measured by weighing
report is correct or determined in a conservative | /CAL/ | scale.
manner. Verifier’s action:
In case .Of conservatlv_e approaches u_sed in lieu of the The records of the mass of used SFg stored were checked. The
monitoring as per registered MP detailed assessment : . - .

. value given in the monitoring report and the corresponding Excel
of the conservativeness of the approach used should
be ai sheet were checked.
e given. )
Conclusion:

In case of mistakes / deviations pl. provide details The value applied in the proiect is correct

and descriptions of the CARs raised. PP pro) '

D.2.6. Mlgas,iy
a) Measurement /Determination method //|PMDOS// Description: OK OK
(VVS, 88 268, 271) JAM79/ Mlgas,y is the mass of used gas from the cylinder bundle injected
Describe how the monitoring parameter was | pvR/ into the production process for reclamation process at
measured / determined. Focus primarily on the 1Py reclamation i.e. SFK site. The value was measured continuously

original data level (ODL) but also describe the applied
data aggregation trails (from ODL to data aggregation
level zero (DALO)).

Check if relevant equipment has been exchanged
and if in cases of failures / downtimes of standard
equipment other measurement / determination
methods have been used. Furthermore, verify the
frequency of measurements as per the requirements.

Assess whether the measurement / determination

by mass flow meter with accuracy=0.100% and recorded each
time of injection to SF4 production line.

No meters exchanges and malfunction were detected during the
monitoring period.

Verifier's action:

The records of the mass of used gas from the cylinder bundle
injected into the production process were verified by the
verification team. The revised PDD and MR have been
reviewed. The specification of the mass flow meter has been
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
method is in line with the registered monitoring checked.
plan of the PDD and the applied methodology. Conclusion:
The measurement method is in line with the registered
monitoring plan of revised PDD and applied methodology
AMO0079, Ver.2.
b) Accuracy and QA/QC Procedure //i;AA'\Jl_// Description: OK OK
(VVS, 8§ 272-278) /PDD/ The accuracy of mass flow meter is £0.100% and meets the
In case of measured (or estimated) values, check | ;a\7g, | F€Quirement of the applied standard FMT-QG-06.
whether the accuracy of equipment used for The calibrations of meters were performed every 5 years by a
monitoring is controlled and calibrated in accordance qualified third party FMTech Co., Ltd. and in line with the
with the monitoring plan or if significant inaccuracies industry requirement. The meter is in normal operational
occur; in this case, make sure that the most condition during this monitoring period.
conservative assumptions theoretically possible have Verifier's action:
been made for calculating ERs.
i i The applied standard (FMT-QG-06) has been checked. The
Describe whether all applicable QA/QC procedures measured value and the qualification of calibration entity were
are met. Assess further if the calibration of the also checked.
monitoring equipment has been carried out in line
with the latest EB guidance. The meters calibration records covering the monitoring period
: : . L - were checked.
Include calibration dates and information in validity of Conclusion:
the installed monitoring equipment in the table in onciusion: o ) N )
Annex 2. The mass flow meter is in normal operational condition during
this monitoring period. No error has occurred. QA/QC
procedures are in line with the MP and the calibration and
maintenance of the monitoring equipment have been carried out
appropriately.
c) Correctness MR/ | X Correct [  Not correct (initial assessment) OK OK
(VVS, 88 268, 271) IXLSI | pescription:
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
Determine whether the value given in the monitoring | /DMR/ " | The mass of used gas from the cylinder bundle injected into the
report is correct or determined in a conservative | /CAL/ | production process, which was measured by mass flow meter.
manner.

. o Verifier’s action:

In case of conservative approaches used in lieu of the _ _ o
monitoring as per registered MP detailed assessment The records were CheCke-d. The value given In the monltorlng
of the conservativeness of the approach used should report and the corresponding Excel sheet were checked.
be given. Conclusion:
In case of mistakes / deviations pl. provide details The value applied in the project is correct.

and descriptions of the CARSs raised.

D.2.7. Lsreyij
a) Measurement / Determination method //|PMDOS// Description: OK OK
(VVS, 88 268, 271) JAM79/ | Lsreyij is amount of SFg loss from point j during the reclamation
Describe how the monitoring parameter was period at reclamation i.e. SFK site. The value was measured
original data level (ODL) but also describe the applied ISP/ accuracy is the detection limit of all the gases analysed being at
data aggregation trails (from ODL to data aggregation least 50 ppm.
level zero (DALOQ)). No meters exchanges and malfunction were detected during the
Check if relevant equipment has been exchanged monitoring period.
and if in cases of failures / downtimes of standard Verifier’s action:
fnqetii]pégimha\,oéhggenmﬁgzgre?fr?rt,er:no?eete\,rg:;fnyatt'ﬁg The records of the amount of SF6 loss and its concentration
frequency of measurements as per the requirements. were verl_fled by the verlfl_c_auo_n team. The PDD and MR have

been reviewed. The specifications of the mass flow meter and

Assess whether the measurement / determination GC have been checked.

method is in line with the registered monitoring Conclusion:

plan of the PDD and the applied methodology. The measurement method is in line with the registered

monitoring plan of revised PDD and applied methodology
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
AMOOQ79, Ver.2.
b) Accuracy and QA/QC Procedure //i;AA'\Jl_// Description: OK OK
(VVS, 8§ 272-278) IPDD) The accuracy of mass flow meter is *=0.35% and meets the
In case of measured (Or estimated) values, check JAM79/ requirement of the applied standard FMT-QG-06. The detection
whether the accuracy of equipment used for 1SOP/ limit accuracy of the GC of all the gases analysed will be at least

monitoring is controlled and calibrated in accordance
with the monitoring plan or if significant inaccuracies
occur; in this case, make sure that the most
conservative assumptions theoretically possible have
been made for calculating ERs.

Describe whether all applicable QA/QC procedures
are met. Assess further if the calibration of the
monitoring equipment has been carried out in line
with the latest EB guidance.

Include calibration dates and information in validity of
the installed monitoring equipment in the table in
Annex 2.

50 ppm, which meets the requirement of the applied standard
SOP.

The calibrations of mass flow meter were performed every 5
years by a qualified third party FMTech Co., Ltd. and in line with
the industry requirement. The meter is in normal operational
condition during this monitoring period.

The GC calibrations were performed every 2 year by SFK, which
is authorized by AGILENT Technologies and they are in line with
the applied standard SOP.

Verifier's action:

The applied standard (FMT-QG-06) and SOP have been
checked. The measured value and the qualification of calibration
entity were also checked.

The meters calibration records covering the monitoring period
were checked.
Conclusion:

No error has occurred. QA/QC procedures are in line with the
MP and the calibration and maintenance of the monitoring
equipment have been carried out appropriately.
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
c) Correctness MR/ | X Correct O Not correct (initial assessment) OK OK
(VVS, §§ 268, 271) IXLSI | pescription:
Determine whether the value given in the monitoring IDMR/" | The amount of SF6 loss was measured by mass flow meter and
report is correct or determined in a conservative | /CAL/ | GC from 2011-04-01 to 2012-04-26 was provided in MR.
manner. Verifier’s action:
In cqse_of conservatlv_e approaches u_sed in lieu of the The records of amount of SFg loss and concentration were
monitoring as per registered MP detailed assessment . ; Y

. checked. The value given in the monitoring report and the
of the conservativeness of the approach used should dina Excel sh hecked
be given. corresponding Excel sheet were checked.
Conclusion:

In case of mistakes / deviations pl. provide details The value is correct

and descriptions of the CARs raised. '

D.2.8. Psgsy.i
a) Measurement /Determination method //|PMDOS// Description: OK OK
(VVS, 88 268, 271) JAM79/ Psesyi IS production of SFg during the reclamation period at
measured / determined. Focus primarily on the iy following equipments and accuracy
original data level (ODL) but also describe the applied ) ’ > level gauge: = 50mm

PHT

data aggregation trails (from ODL to data aggregation
level zero (DALO)).

Check if relevant equipment has been exchanged
and if in cases of failures / downtimes of standard
equipment other measurement / determination
methods have been used. Furthermore, verify the
frequency of measurements as per the requirements.

Assess whether the measurement / determination

» pressure gauge: = 0.5%
» Temperature: £ 0.5%

No meters exchanges and malfunction were detected during the
monitoring period.

Verifier's action:

The records of production of SFg were verified by the verification
team. The revised PDD and MR have been reviewed.
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.

method is in line with the registered monitoring Conclusion:

plan of the PDD and the applied methodology. The measurement method is in line with the registered

monitoring plan of revised PDD and applied methodology
AMO0079, Ver.2.

b) Accuracy and QA/QC Procedure JCAL/ Description: OK OK
(VVS, 88 272-278) //PMD'vllD// The accuracy of the level gauge, pressure gauge and
In case of measured (or estimated) values, check IAMT9/ temperature sensor meet the requirement of the applied
whether the accuracy of equipment used for 1SOP/ standard SOP (SFK-SOP-SF6-086).
monitoring is controlled and calibrated in accordance Verifier's action:
with the monitoring plan or if significant inaccuracies ]
conservative assumptions theoretically possible have Conclusion:
been made for calculating ERs. The level gauge, pressure gauge and temperature sensor are in
Describe whether all applicable QA/QC procedures normal operational condition during this mo_nitqring period. No
are met. Assess further if the calibration of the error has occgrreq. QA/QC proc_edures are in line with the MP
monitoring equipment has been carried out in line and_ the calibration anq mamtenancg of the monitoring
with the latest EB guidance. equipment have been carried out appropriately.
Include calibration dates and information in validity of

the installed monitoring equipment in the table in

Annex 2.
c) Correctness MR/ | X Correct []  Not correct (initial assessment) OK OK
(VVS, 88 268, 271) IXLSI" | Description:
Determine whether the value given in the monitoring //[éMR// The production of SF6, which was calculated by level gauge,

AL

report is correct or determined in a conservative
manner.

In case of conservative approaches used in lieu of the

pressure gauge and temperature sensor.

Verifier's action:
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
?fiﬂgoégﬁsgfvgﬁ\r,éﬁzfsteé??h'g'Z di?:gﬁ 5 sssgsssr:gﬁ?; The records were checked. The value given in the monitoring
be given PP report and the corresponding Excel sheet were checked.
I ' o es | deviati I e detal Conclusion:
n case of mistakes / deviations pl. provide details o g

and descriptions of the CARS faisre):d The value applied in the project is correct.

D.2.9. NTpyy,y
a) Measurement /Determination method //lpM[%// Description: OK OK
(VVS, 88 268, 271) /AM79/ | NTeuky is the average number of total testing items where
Describe how the monitoring parameter was | ouR/ recovery was done per equipment at recovery i.e. KERI site.
measured / determined. Focus primarily on the The value was recorded and aggregated.
original data level (ODL) but also describe the applied Two categories have been defined as 12-405kV and 406-800kV.
data aggregation trails (from ODL to data aggregation Verifier tion:
level zero (DALO)). erier s action.
Check if relevant equipment has been exchanged The records were verified by the verification team. The revised
and if in cases of failures / downtimes of standard PDD anc_j MR have been reviewed.
equipment other measurement / determination Conclusion:
methods have been used. Furthermore, verify the The measurement method is in line with the registered
frequency of measurements as per the requirements. monitoring plan of revised PDD and applied methodology
Assess whether the measurement / determination AMOO79, Ver.2.

method is in line with the registered monitoring

plan of the PDD and the applied methodology.
b) Accuracy and QA/QC Procedure JCAL/ Description: OK OK
(VVS, 88§ 272-278) MM/ The records are from SF¢ recovery site

. /PDD/ I .

In case of measured (or estimated) values, check IDMR/ Verifier's action:

whether the accuracy of equipment used for

The records were verified by the verification team. The revised
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
monitoring is controlled and calibrated in accordance | /AM79/ | PDD, Excel sheet and MR have been reviewed.
with the monitoring plan or if significant inaccuracies IXLS/ Conclusion:
oceur, in this case, make sure that the most No error has occurred. QA/QC procedures are in line with the
conservative assumptlc_)ns theoretically possible have MP and the calibration and maintenance of the monitoring
been made for calculating ERSs. equipment have been carried out appropriately.
Describe whether all applicable QA/QC procedures
are met. Assess further if the calibration of the
monitoring equipment has been carried out in line
with the latest EB guidance.
Include calibration dates and information in validity of
the installed monitoring equipment in the table in
Annex 2.
c) Correctness MR/ | X Correct []  Not correct (initial assessment) OK OK
(VVS, 88 268, 271) IXLSI | pescription:
Determine whether the value given in the monitoring IDMR7" | The number of total testing items where the recovery was done
report is correct or determined in a conservative ICAL/ and the number of tested equipment, which were recorded and
manner. counted.
In case of conservative approaches used in lieu of the Verifier’s action:
giﬂgoégﬁs‘;‘?vgﬁ:/éﬁggeg?ctjh'(\:z dert(;";fﬁ Ssssgsssr:gﬁ?; The records were checked. The value given in the monitoring
be given bp report and the corresponding Excel sheet were checked.
' Conclusion:
In case of mistakes / deviations pl. provide details The value applied in the proiect is correct
and descriptions of the CARs raised. PP pro) '
D.2.10. i
a) Measurement / Determination method JIMO1/ Description: OK OK
/PDD/ '
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
(VVS, §§ 268, 271) IAM791 | jis the sub-index used for each cylinder bundle that completed a
Describe how the monitoring parameter was /IDMR/ | recovery-reclamation cycle. The value was recorded by staffs on
measured / determined. Focus primarily on the ISP/ SFg recovery and reclama}tion _gite. Each recovery cylinder
original data level (ODL) but also describe the applied bundle has been clearly identified and marked. It can be
data aggregation trails (from ODL to data aggregation uniquely identified and associated with gas recovery operations
level zero (DALOQ)). (MRgas,i), gas wgight (MSgas,i), Wsrs,, and gas injected (Mlgss;) |
Check if relevant equipment has been exchanged which are following;
and if in cases of failures / downtimes of standard Verifier’s action:
?nqelilhp(;gzn% avo;h(ta)re enmﬁgzgre?fr?ﬁ err/n Ordeetevr(r;:ilfr;at;ﬁg The sub-index was verified by the verification team. The revised
frequency of measurements as per the requirements. PDD anq MR have been reviewed.

o Conclusion:

Assess tvr\:hgther_ t?e mgt%srhremen't t/ ddeterm|_r:at!on The measurement method is in line with the registered

n:e Of ﬂ'f 'SD'BE V\g th € relglz ereth rr:jorlu oring monitoring plan of revised PDD and applied methodology

plan of the and the applied methodology. AMO0079, Ver.2.
b) Accuracy and QA/QC Procedure MM/ Description: OK OK
(VVS, 88§ 272-278) /IPDD/ | The recovery cylinder bundles have been visibly distinguishable
In case of measured (or estimated) values, check IAMT79]" | from new gas cylinder bundles. When used gas is filled into a
whether the accuracy of equipment us,ed for recovery cylinder bundle, weighed, and sent for reclaiming, the
monitoring is controlled and calibrated in accordance sub-index is used to label the cylinder bundle for identification
with the monitoring plan or if significant inaccuracies information. The label for each cylinder bundle is used
occur: in this case, make sure that the most identically during the recovery-reclamation process.
conservative assumptions theoretically possible have Verifier’s action:
been made for calculating ERs. The sub-index and the label were verified by the verification
Describe whether all applicable QA/QC procedures team. The revised PDD and MR have been reviewed.
are met. Assgss further if the cahpraﬂon pf Fhe Conclusion:
monitoring equipment has been carried out in line - .
with the latest EB guidance. No error has occurred. QA/QC procedures are in line with the
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
Include calibration dates and information in validity of MP and the calibration and maintenance of the monitoring

the installed monitoring equipment in the table in equipment have been carried out appropriately.

Annex 2.
c) Correctness MR/ | X Correct O Not correct (initial assessment) OK OK
(VVS, 88 268, 271) IXLSI | Description:
Determine whether the value given in the monitoring IDMRT" | The sub-index is correctly used, and labeled on each cylinder
report is correct or determined in a conservative bundle from provided in MR.
manner. Verifier’s action:
In ca_se_of conservative approaches u_sed v The sub-index and the label were verified by the verification
monitoring as per registered MP detailed assessment . ; Y

. team. The value given in the monitoring report and the
of the conservativeness of the approach used should dina Excel sh hecked
be given. corresponding Excel sheet were checked.
_ o _ _ Conclusion:

In case of m|s_tal_<es / deviations pI._ provide details The value applied in the project is correct.

and descriptions of the CARs raised.

D.2.11. n
a) Measurement / Determination method JIMO1/ Description: OK OK

PDD . ' .

(VVS, 88 268, 271) /fAM?Q// n is the number of cylinder bundles that completed a recovery-
Describe how the monitoring parameter was | puR/ reclamation cycle in the year y.

measured / determined. Focus primarily on the
original data level (ODL) but also describe the applied
data aggregation trails (from ODL to data aggregation
level zero (DALO)).

Check if relevant equipment has been exchanged
and if in cases of failures / downtimes of standard
equipment other measurement / determination

Verifier's action:

The labels of cylinder bundle using were verified by the
verification team.

Conclusion:

The measurement method is in line with the registered
monitoring plan of revised PDD and applied methodology
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
methods have been used. Furthermore, verify the AMO0079, Ver.2.

frequency of measurements as per the requirements.

Assess whether the measurement / determination
method is in line with the registered monitoring
plan of the PDD and the applied methodology.

b) Accuracy and QA/QC Procedure MM/ Description: OK OK
- /PDD/

(VVS, 88 272-278) JAM79/ The site keeps records of each cylinder bundle for which

In case of measured (or estimated) values, check recovery and reclamation has been completed. All individual

whether the accuracy of equipment used for identification and dates information are available for a clear

monitoring is controlled and calibrated in accordance definition of each year y the process was finished.

with the monitoring plan or if significant inaccuracies

occur; in this case, make sure that the most Verifier's action:

conservative assumptions theoretically possible have The labels of cylinder bundle using were verified by the
been made for calculating ERs. verification team.

Describe whether all applicable QA/QC procedures Conclusion:

are met. Assess further if the calibration of the No error has occurred. QA/QC procedures are in line with the
monitoring equipment has been carried out in line MP and the calibration and maintenance of the monitoring
with the latest EB guidance. equipment have been carried out appropriately.

Include calibration dates and information in validity of
the installed monitoring equipment in the table in

Annex 2.
c) Correctness MR/ | X Correct [0  Not correct (initial assessment) OK OK
(VVS, 88 268, 271) IXLSI | pescription:

Determine whether the value given in the monitoring /DMR/

report is correct or determined in a conservative
manner.

The number is correctly counted provided in MR.

Verifier's action:
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.

In case of conservative approaches used in lieu of the . . .
monitoring as per registered MP detailed assessment The labels of cylinder bundle using were verified by the

of the conservativeness of the approach used should verification team.
be given. Conclusion:

. i . : The value applied in the project is correct.
In case of mistakes / deviations pl. provide details PP prol

and descriptions of the CARs raised.

D.2.12. WsFe,i
a) Measurement / Determination method /IMO1/ Description: OK OK
(VVS, 88 268, 271) /{EI\EI)%// Wsre iS the concentration of SF6 in the cylinder bundle. Each

Describe  how the monitoring parameter was time the cylinder bundle arrived at SFK site, the gas sample
measured / determined. Focus primarily on the ISOP/ from the cylinder bundle analyzed at the laboratory using Gas

original data level (ODL) but also describe the applied | /CAL/ | Chromatography. The value is measured and recorded by SFK
data aggregation trails (from ODL to data aggregation ISP/ staffs for each analysis according to SOP.
level zero (DALO)). /DMR/ | No device exchanges and malfunction were detected during the

Check if relevant equipment has been exchanged monitoring period.

and if in cases of failures / downtimes of standard Verifier's action:
equipment other measurement / determination The detection limit/accuracy of GC was checked against the GC
methods have been used. Furthermore, verify the calibration report and GC specification. The characteristics
frequency of measurements as per the requirements. including measuring conditions and accuracy of the meter are
Assess whether the measurement / determination consistent with those described in SOP.

method is in line with the registered monitoring Conclusion:

plan of the PDD and the applied methodology. The measurement method is in line with the registered

monitoring plan of revised PDD and applied methodology
AMO0079, Ver.2.

b) Accuracy and QA/QC Procedure /IMO1/ Description: OK OK
/PDD/ '

The SFg concentration value in the project was measured by
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
(VVS, 88 272-278) /AM79/ | GC. The detection limit/accuracy of GC for all the gases
In case of measured (or estimated) values, check ISOPI Zna:?:;;gt:’nggﬁassgio ppm and it meets the requirement of the
whether the accuracy of equipment used for /CAL/ pp T ' )
monitoring is controlled and calibrated in accordance ISP/ The GC calibrations were performed every 2 year by SFK, which
with the monitoring plan or if significant inaccuracies IDMR/ is authorlzed by AGILENT Technologies and they are in line with
occur; in this case, make sure that the most the applied standard SOP.
conservative assumptions theoretically possible have The GC is in normal operational condition during this monitoring
been made for calculating ERs. period.
Describe whether all applicable QA/QC procedures Verifier's action:
are _{ne_t. Asse_ss fu:thher Ifb the call_br(;:xtlont pf Ighe The detection limit/accuracy of GC met with the applied
m'?f?ltf?n?gt e(thljzlgmend as been carmed out in fine standard SOP. The GC calibration records covering the
wi e lates guidance. monitoring period were available during the onsite visit and have
Include calibration dates and information in validity of been checked.

the installed monitoring equipment in the table in Conclusion:

Annex 2. The requirement has been fuffilled.
c) Correctness MR/ | X Correct O Not correct (initial assessment) OK OK
(VVS, 88 268, 271) IDMR/" | Description:
Determine whether the value given in the monitoring ICAL/ The SF6 concentration value is measured by a GC provided in
report is correct or determined in a conservative | /PHT/ | MR.
manner. Verifier’s action:
In case .Of conservative approaches u_sed in lieu of the The records were checked and the detailed laboratory results in
monitoring as per registered MP detailed assessment

. DCS system have been checked.
of the conservativeness of the approach used should i
be given. Conclusion:
. . . . The value is correct.

In case of mistakes / deviations pl. provide details

and descriptions of the CARs raised.

Page 78 of 91




2nd Periodic Verification and Certification Report: SF6 recovery and reclamation project, South Korea

TUV NORD JI/CDM Certification Program TUVNORD

R-No: 8000443702-15/003

Checklist Item Refe- Verification Team Comments Draft Final
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D.2.13. PEtey
a) Measurement / Determination method /IMO1/ Description: OK OK
(VVS, 88 268, 271) /PDD/

/AM79/ | PErry is project emissions as a result of increased electricity

Describe how the monitoring parameter was /SOP/ consumption at the testing facility attributable to project activity

measured / determined. Focus primarily on the

original data level (ODL) but also describe the applied INP/ PEw, = Z ECpy ;y xEFg ;,1+TDL; )
]

data aggregation trails (from ODL to data aggregation ISP/ . ) )
level zero (DALO)). /TEE/ | The “Tool to calculate baseline, project and/or leakage

emissions from electricity consumption” version 01 is applied.

Check if relevant equipment has been exchanged /DMR/ o .
and if in cases of failures / downtimes of standard Verifier’s action:
equipment other measurement / determination The methodology, tool and the registered revised PDD have
methods have been used. Furthermore, verify the been checked to confirm the correctness. The installed capacity
frequency of measurements as per the requirements. of the operating equipments has been cross-checked with the
Assess whether the measurement / determination nameplates.

method is in line with the registered monitoring Conclusion:

plan of the PDD and the applied methodology. The requirement has been fulfilled.
b) Accuracy and QA/QC Procedure //lpM[;)[])-; Description: OK OK
(VVS, 88 272-278) /AM79/ | AS per the methodology QA/QC procedures are not necessary.
In case of measured (or estimated) values, check Verifier's action:
whether the accuracy of equipment used for

L : . N/A
monitoring is controlled and calibrated in accordance .

Conclusion:

with the monitoring plan or if significant inaccuracies
occur; in this case, make sure that the most N/A
conservative assumptions theoretically possible have
been made for calculating ERs.

Describe whether all applicable QA/QC procedures
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.

are met. Assess further if the calibration of the
monitoring equipment has been carried out in line
with the latest EB guidance.

Include calibration dates and information in validity of
the installed monitoring equipment in the table in

Annex 2.
c) Correctness MR/ | X Correct O Not correct (initial assessment) OK OK
(VVS, 88 268, 271) IDMR/" | pescription:

- : - T /CAL/
Determine whether the value given in the monitoring The parameters applied for the calculation were verified in the
report is correct or determined in a conservative /NP/ above tablesl Wh|Ch are assessed as correct.
manner. o )
) o Verifier’s action:
In case of conservative approaches used in lieu of the ] N
monitoring as per registered MP detailed assessment The installed capacities have been checked though the
be given. corresponding Excel sheet were checked.
. - . . Conclusion:

In case of mistakes / deviations pl. provide details .

and descriptions of the CARs raised. The value is correct,

D.2.14. PEge,y
a) Measurement / Determination method //lpM[;)[])-; Description: OK OK
(VVS, 88 268, 271) /AM79/ | PEgrey is Project emissions as a result of increased electricity
Describe how the monitoring parameter was INP/ consumption at the reclamation facility attributable to project
measured / determined. Focus primarily on the ISP/ activity

original data level (ODL) but also describe the applied
data aggregation trails (from ODL to data aggregation | /TEE/ PEgey = ZECPJ,j,y xEFg ;,@+TDL;,)
level zero (DALO)). /DMR/ !

The “Tool to calculate baseline, project and/or leakage
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Check if relevant equipment has been exchanged emissions from electricity consumption” version 01 is applied.

and if in cases of failures / downtimes of standard The increased electricity consumption due to the operation of

equipment other measurement / determination one mass flow meter with installed capacity of 6W. The

methods have been used. Furthermore, verify the conservative operating hour 8760 has been applied.

frequency of measurements as per the requirements. e o
Verifier’s action:

Assess whether the measurement / determination . .

plan of the PDD and the applied methodology. of the mass flow meter has been cross-checked with the

nameplate.
Conclusion:
The measurement method is in line with the registered
monitoring plan of revised PDD and applied methodology
AMO0079, Ver.2.

b) Accuracy and QA/QC Procedure //|PMDOS// Description: OK OK

(VVS, 88 272-278) /AM79/ | AS Per the methodology QA/QC procedures are not necessary.

In case of measured (or estimated) values, check Verifier's action:

whether the accuracy of equipment used for

Lo i . N/A

monitoring is controlled and calibrated in accordance lusion:

with the monitoring plan or if significant inaccuracies Conclusion:

occur; in this case, make sure that the most N/A

conservative assumptions theoretically possible have

been made for calculating ERs.

Describe whether all applicable QA/QC procedures

are met. Assess further if the calibration of the

monitoring equipment has been carried out in line

with the latest EB guidance.

Include calibration dates and information in validity of
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.

the installed monitoring equipment in the table in

Annex 2.
c) Correctness MR/ | X Correct O Not correct (initial assessment) OK OK
(VVS, 8§ 268, 271) IDMR/" | Description:

, . . . /CAL/
Determine whether the value given in the monitoring The parameters applied for the calculation were verified in the
report is correct or determined in a conservative INP/ above tables, which are assessed as correct.
manner. . .
) o Verifier's action:
In case of conservative approaches used in lieu of the ] )
monitoring as per registered MP detailed assessment The installed capacity has been checked though the nameplate.
be given. Excel sheet were checked.
. o . . Conclusion:

In case of mistakes / deviations pl. provide details us! ) ) o i

and descriptions of the CARs raised. The value given in the monitoring report is correct.

D.2.15. EXCsrsy
a) Measurement /Determination method //|PMDOS// Description: OK OK
(VVS, 88 268, 271) JAM79/ EXCsesy is quantity of SFs which was being injected to the
Describe how the monitoring parameter was | / reclamation facility during exceptional events occurred. The
measured / determined. Focus primarily on the [/)M? concentration of SFg is considered as 1 for conservative. The

SP

original data level (ODL) but also describe the applied
data aggregation trails (from ODL to data aggregation
level zero (DALO)).

Check if relevant equipment has been exchanged
and if in cases of failures / downtimes of standard
equipment other measurement / determination
methods have been used. Furthermore, verify the

volume of the injected SFg, is measured by mass flow meter. If
a cylinder bundle of used gas was being reclaimed when the
event occurred, then the total amount of SFg injected from the
cylinder bundle into the reclamation line between 5 hours prior
to the event and until the time that the injection line was shut off
must be considered as EXCggg y.

Verifier's action:

Page 82 of 91




2nd Periodic Verification and Certification Report: SF6 recovery and reclamation project, South Korea

TUV NORD JI/CDM Certification Program

TUVNORD

R-No: 8000443702-15/003
Checklist Item Refe- Verification Team Comments Draft Final
(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
frequency of measurements as per the requirements. The records of the quantity of SF6 were verified by the
Assess whether the measurement / determination verification team. The revised PDD and MR have been
method is in line with the registered monitoring reviewed.
plan of the PDD and the applied methodology. Conclusion:
The requirement has been fulfilled.
b) Accuracy and QA/QC Procedure JCAL/ Description: OK OK
(VVS, 88 272-278) MM/ The project owner records the date and time of any exceptional
: /IPDD/ | event that occurs. The total amount of gas injected from the
In case of measured (or estimated) values, check JAM79/ ; . : . )
) cylinder bundle into the reclamation line between 5 hours prior
whether the accuracy of equipment used for . . LT
o . : /SOP/ to the event and until the time that the injection line was shut off
monitoring is controlled and calibrated in accordance : .
. S o . . IXLS/ is considered as EXCggsy. The total amount of gas taken from
with the monitoring plan or if significant inaccuracies ! L
o : the continuous measurement of the flow meter on the injection
occur; in this case, make sure that the most L .
. : . . line is determined from Mlg,s .
conservative assumptions theoretically possible have :
been made for calculating ERs. Verifier’s action:
Describe whether all applicable QA/QC procedures The applied standard (FMT-QG-06) and SOP have been
are met. Assess further if the calibration of the checked. The measured value and the qualification of calibration
monitoring equipment has been carried out in line entity were also checked. The workbook regarding the downtime
with the latest EB guidance. records have been checked.
Include calibration dates and information in validity of The meters calibration records covering the monitoring period
the installed monitoring equipment in the table in were checked.
Annex 2. Conclusion:
The requirement has been fulfilled.
c) Correctness MR/ | X Correct [  Not correct (initial assessment) OK OK
(VVS, 88 268, 271) IXLSI | pescription:
Determine whether the value given in the monitoring IDMR/" | The amount of SFs was measured by mass flow meter. The
report is correct or determined in a conservative | /CAL/ | calculation of total amount of gas injected (from the cylinder
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.
manner. bundle into the reclamation line between 5 hours prior to the
In case of conservative aporoaches used in lieu of the event and until the time that the injection line was shut off) has
o € app . been also provided in the workbook.
monitoring as per registered MP detailed assessment
of the conservativeness of the approach used should Verifier’s action:
be given. The records of amount of SFg and concentration were checked.
In case of mistakes / deviations pl. provide details The value given in the monitoring report and the corresponding
and descriptions of the CARs raised. calculation in Excel sheet were checked.
Conclusion:
The value is correct.
D.3.Sampling

. . X No sampling approach has been used by the PP to
a)  Implementation of sampling plan determine the monitored parameters
(F-CDM-FORM, Attachment; D3) OR
Check whether the PP has applied a sampling — . .
approach to determine the monitored values (as per LA sqmpllgg approach has been taken for the following
section D.2 above). monitored parameter:
If this is the case, please provide an assessment Parameter: Name_of Parameter
whether the PPs have correctly and sufficiently | MR/ | pescription: N/A N/A
described the implemented sampling plan including /PDD/
a) Description of the implemented sampling design

) P b Ping ¢ Verifier’s action:
b) Collected data
c) Analysis of collected data Conclusion:
d) Demonstration on whether the required
confidence/precision has been met.
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/MR/ X No sampling approach has been used by the VT to verify N/A N/A
/PDD/ the monitored parameters
OR.
b) Sampling during verification 1 A sampling approach has been applied by the VT for the

In case the VT has applied a sampling approach in following monitored parameter:

the course of the verification the approach shall be Parameter: Name_of Parameter
described for each parameter.

Description:
Conclusion:
E. Calculation of Emission reductions
E.1. Traceability IXLSI Description:
(VVS, 88 247, 249) An unprotected Excel calculation sheet was used. All applied
Assess if the calculation is fully traceable. In case of formulae are visible. No information gaps have been identified.

complex calculations an Excel calculation spread-

) Verifier’s action:
sheet shall be used. All applied formulae must be

The Monitoring workbook has been checked.

visible.
Conclusion:
The calculation is completely traceable.
E.2. Parameter consistency IXLSI" | Description:
(VVS, § 249) IMR/ All the internal and external parameters and data used for

/PDD/ calculation are applied consistently in the monitoring report and
the calculation spreadsheet.

Assess whether all internal and external parameters
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(incl. guidance for the verification team) rence (Means and results of assessment) Concl. | Concl.

and data used for calculation are applied consistently Verifier's action:
in the monitoring report and the calculation '
spreadsheet? The MR and Monitoring workbook were checked to be
Consider only the correct data exchange between the appropriate and consistent with those in registered PDD.
monitoring report and the calculation spreadsheet (if Conclusion:
any). Further ensure the consistency of notations for The Excel — calculation sheet is completely in line with the MR.
all parameters in the PDD, MR and calculation No deviant parameter values have been used in the calculation
spreadsheet. sheet.
E.3. Correctness of calculation IXLSI" | Description:
(VVS, §§ 279-280) IAM79/ | According to AM0079 (Version 2), the applied formulae and
Check if th lied f | q hods f /PDD/ | methods for calculating baseline emissions, project emissions

eck It the applied formulae and methods for IMR/ and leakage are in accordance with the monitoring plan and the
calculating baseline emissions, project emissions and

. ] S approved methodology
leakage are in accordance with the monitoring plan B _
and / or the approved methodology. Verifier's action:
Assess whether the provided calculations are The MR, MP of the project, ER spreadsheet and the
complete and reflect all requirements of the methodology AM0079 version 2 were checked.
monitoring plan. Conclusion:
Check especially that no standard or old values have The applied formulae and methods for calculating baseline
been used for calculation where calculations based emissions, project emissions and leakage are in accordance
on up-to-date data is required. with the monitoring plan and / or the approved methodology.
. . i i i CAR OK

E.4. Emission reductions table MR | Z:ﬁsls\f; 'rlﬂﬂgﬁgn?CZT:J'lggoi"‘ a summary table of the o1
(F-CDM-FORM, Attachment, E.4) IXLS/ '
Check if the MR includes a summary table of the IAM79/ | [X] Thg Isunlw(mary tat_)le_spemfled trl1le totalh basell?e, project
emission reductions calculation specifiying separately and leakage emissions as well as the total emission
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- Total baseline emissions reductions separately.
- Total project emissions: [l The values as specified in the ER summary table are
_ Total leakage correct; no issues have been identified during the
verification which require changes in the ER calculation.
- Total emission reductions. . o ) o
XI During the verification issues with impact on the ER
Assess whether the values are correct or need to be calculation have been identified. Thus subject to the
revised as a consequence of issues identified above. closure of above listed findings the summary table in E.4
needs to be revised.
In this context the following additional findings have been
identified:
CAR D1 is raised.
. . . . CAR OK
E.5. Comparison with ex-ante determined | XS/ | Description: o
iSQi i IMR/
emission reductions The actual emission reduction from 2012-04-27 to 2014-12-31
(F-CDM-FORM, Attachment, E.5; E.6) /PDD/

Check if the MR includes a comparison of actual
values of the monitoring period with the estimations in
the registered PDD.

Check further whether in case of an increase an
appropriate explanation is included in the MR.

Assess in case of a significant increase whether this
is due to technical or organisational changes within or
outside the control of the PP and — if this is case —
whether the PRC have been considered
appropriately.

compared to the estimated ER in registered revised PDD (979
days) is not clear due to the CAR B1 raised.
Verifier’s action:

The relevant documents incl. meter reading records, MR, PDD
have been checked.

Conclusion:
The CAR D1 is raised.
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IXLS/ X The MR in section E.7 includes a summary table of the ER OK OK

E.6. ER during the 1° commitment period

and the period from 1 January 2013 | /MR/ breakdown
onwards /PDD/ a) ERupto2012-12-31 and
(F-CDM-FORM, Attachment, E.7) b) ER from 2013-01-01 onwards
Check if the MR includes in chapter E.7 a breakdown [X] The breakdown of the ERs during the first commitment

of the actual ER into period and from 2013-01-01 onwards is as follows:

a) ERupt02012-12-31 and [l The ER have completely been generated during the
b) ER from 2013-01-01 onwards first commitment period
The ERs for each period should be determined as per [l The ERs have completely been generated from
the actual generation. In cases where this is not 2013-01-01 onwards,
possible or a cap has been applied a proportional ) ]
(time related) approach should be chosen. <] The ERs have partly been generated during the first
commitment period and partly from 2013-01-01
onwards.

|:| The breakdown of the ERs is correct, considering the
applicable guidance.

In this context the following additional findings have been
identified:

N/A
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ANNEX 2: CALIBRATION DATES AND VALIDITY OF INSTALLED MONITORING EQUIPMENT

Monitoring Related Serial Accuracy | Previous Calibration Validity of Delay in Period of
equipment monitoring number or calibration date(s) calibration(s) | calibration: delayed
parameter as accuracy (last during this yes/no calibration
per applicable class tf;'(')?;agg:t monitoring
registered of this period
monitoring plan monitoring
period)

14122007 25/05/2012 5 years DI No
Mass flow meter Qsré kjy +0.100% N/A N/A

14111339 21/05/2012 5 years [ Yes

X No
Mass flow meter MRgas,iy 14069408 +0.100% 25/05/2012 N/A 5 years [ Yes N/A
Weighing Scal MS 0.5kg/ oI No N/A

eighing Scale i, :

Gas,iy FR3 5000kg 05/01/2012 12/12/2013 2 years [ Yes

MlGas,i,y Iz NO
Mass flow meter EXConsy 14014422 +0.100% 21/05/2012 N/A 5 years [ Yes N/A

The detection X
WsFs 8L histy limit of all the No
Gas _ 20/02/2013
WsFs, CN10622030 ases 14/05/2011 2 years N/A
Chromatograph g y
grap Leroyi analysed is at 04/12/2014 [ Yes
least 50 ppm.

X No

Mass flow meter Lsre.y.i 14014074 +0.35% 24/05/2012 N/A 5 years [ ves N/A
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ANNEX 3: STATEMENTS OF COMPETENCE OF INVOLVED PERSONNEL

ruvm;D TGV NORD

Cartification

com 2130743 scHene scHEME  STATUS VAUD UNTL
Serior Aamosaor
S S com cow  (Vesdeton, verbcaton) 160616
Tecrrical Ravewer
13070 VCS150 140642 Sarir Assassr w6016
ws BETE VES /150 140642
[P —————
Ao T —
COOE “TECHNICAL AREA TR SUBCATEGORIES b bl cidiiuond
[X] Thermal Energy Generation 0% elbory
s Chamic Process ndavies

164~ Rev. 3. Date: 2012-06-28
b P " Chemcal Proess ndusties

12 GHG Caphre and Desincton
a1 Carmert Sactor 131 1 Chomes Process ra.stnes
11 Carbon Capture

244 - Rev. 7, Date: 2013.04-17

131 WsloHandingand Dsposa 1311 Wase Management

003 - Rev. 5. Date 2011-0801
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