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It has been a consensus of countries, regions, and compa-
nies from key industries to actively tackle global climate
change. To develop low-carbon economy and promote
greenhouse gas reduction is the only road leading to this
initiative. China has made low-carbon transition a part
of the middle-term and long term planning of the na-
tional economy and social development. As the targets
and measures of state energy conservation and emission
reduction programs constantly deepen, the Petrochem-
ical Industry will surely face more difficult challenges in
energy conservation and emission reduction as a high
energy consumption, high emission, and high pollution
industry. As the State Mandatory Reporting of Green-
house Gases and the National Carbon Market will be
under way in the near future, petrochemical companies
shall first of all know their GHG emissions, identify main
emission sources, and prepare executable emission re-
duction paths accordingly.

Considering the above mentioned, the World Resourc-
es Institute, University Of Petroleum(East China), and
Green World (Beijing) Low-Carbon Economy & Tech-
nology Center jointly conducted research on petrochem-
ical GHG emission data management systems and key
verification techniques. Starting with the actual oper-
ation and management of petrochemical companies,

the research analyzes the applicability of Guidelines for
Petrochemical GHG Emissions Accounting Methods
and Reporting (for Trial Implementation) (hereinaf-

ter the Petrochemical Guidelines) with a reference to
advanced thoughts on GHG data quality management in
the international community. It is intended to provide

a useful supplement to the Petrochemical Guidelines
and pointedly assist petrochemical companies to master
the methods of GHG emission source identification as
well as data acquisition and management. Finally, the
research proposes key techniques to improve verifi-
cation quality according to the data characteristics of
petrochemical companies. This research has important
reference significance for those their party verification
bodies to be involved in carbon trading.

The paper consists of five chapters. The following are
research details and conclusions.

Dividing the Petrochemical Industry Chain and
Defining the Research Scope

As along industry chain with numerous sub industries,

the Petrochemical Industry is divided into the following
sub industries from its source: oil and gas exploitation,
oil and gas refining and processing, chemical materials
and chemical products manufacturing, and the heavy
chemicals industry including the production of plastic,
fiber, and rubber moulding products. According to the
average contributions of various sub industries, the
chemical materials and chemical products manufactur-
ing industry produces the most GHG emissions, making
over 59.02% of the total emissions of the Petrochemical
Industry. The oil and gas refining and processing indus-
try generates the second most GHG emissions, making
about 19.99% of the total emissions of the Petrochemical
Industry. Therefore, the research scope of this report
focuses on the two industries with the greatest influence
on industrial GHG emission: the chemical materials and
chemical products manufacturing industry and the oil
and gas refining and processing industry.

By comparing the two industries with the scope of
application of the Petrochemical Guidelines, it can be
found that the guideline is mainly applicable to those
companies producing petroleum and petrochemical
products.

Identifying GHG Emission Sources from the
Petrochemical Industry

GHG’s from the Petrochemical Industry are mainly CO,,
CH,, and N,0O. Among all the three, CO, is the main green-
house gas and is mainly generated in fossil fuel combus-
tion and product manufacturing process in petrochemical
companies. CH, is mainly from equipment dissipation in
oil refining and processing as well as the manufacturing
process of chemical materials and chemical products.

N, O is generally related to the manufacturing of certain
petrochemical products. In addition, the combustion of
fossil fuels generates a small amount of N,O. In common
petrochemical companies, CO, contributes 97.67% of the
total GHG emissions while CH, and N,O respectively con-
tribute 2.25% and 0.08%.

According to the activity-department dividing method
in the 2006 IPCC Guidelines for National Greenhouse
Gas Inventories (hereinafter the IPCC Guidelines), the
GHG emission sources from the Petrochemical Industry
can be divided into three categories according to actual
situation of the Petrochemical Industry: energy activity
emissions, industrial process & product use emissions,
and waste treatment emissions (See Table 0-1).

THEW | 20155118 | 5



Table 0-1 |

Emission Type Emission Sources Definition GHG’s
. . Emissions from fossil fuel combustion during oil refining and petro-
Stationary Combustion chemical raw material production
: : Emissions generated in fuel combustion and evaporation from all
Mobile Combustion mobile devices in transportation activities
Flares Emissions from devices for flame spray combustion or incineration in
Energy Activity the disposal of waste natural gas and hydrocarbon Co,
Emissions . - Emissions from the petroleum system, storage losses Minor CH, and N,0)
RUGUVBEMISSIONS pipeline break and so on
Electricity Imports Emissions generated in power generation relevant to the net purchased
(Indirect emissions) electricity consumed by companies
Process heat/steam imports Emissions generated in heat generation relevant to the net purchased
(Indirect emissions) heat consumed by companies
GHG emissions generated in chemical interactions during the manufac-

Industrial Petrochemical Manufacturing turing processes of petrochemical products, for example, cracked gases C0, and CH
Process and Process Emissions such as CO, generated during ethylene manufacturing by steam cracking 2 !
Product Use and CO, emissions in hydrogen and oxidized asphalt manufacturing

Emissions : : :

Cata|yt|CR(égaecnképg]“gnCatalytm Emissions generated in catalytic cracking & catalytic regeneration (Minor CCHOZand N,0)
4 2
Waste Treatment : Emissions from waste treatment in incinerator, bio-degradation plant or
Emissions Waste Treatment and Disposal sewage treatment plant C0,, CH, and N,0

Identifying GHG Emission Sources from the
Petrochemical Industry in Three Steps

For each of analysis, a hierarchical emission source identi-
fication method based on production systems is proposed
in this report. Petrochemical companies manufacturing
high GHG emission petrochemical products from crude oil
and natural gas are selected as the objects of study. Typical
manufacturing processes of various products are combed
and GHG emission sources of companies are identified to
provide key technical support to GHG emissions reporting
and verification in the Petrochemical Industry.

According to definitions in the Petrochemical Guidelines,
companies are to calculate and report GHG emissions
generated from all running production facilities under their
control. For a manufacturing industrial company, its report-
ing boundary includes main production systems (or basic
production systems), auxiliary production systems, and
subsidiary production systems directly serving production.

6 WORLD RESOURCES INSTITUTE

After various production systems in a petrochemical
company are identified, its units with GHG emissions
are to be identified accordingly. According to manufac-
turing characteristics of the Petrochemical Industry,
emission units can be defined as specific production
equipment, workshops, or management departments
which can be independently measured to make prepa-
ration for a clear and accurate identification of various
GHG emission sources.

Specific GHG emission sources are to be locked in the final
step of identification. Identification of emission sources
under each independent unit can be broken down to spe-
cific emission equipment, devices, and emission activities.
Then emission sources are to be classified and possible
GHG's are to be indicated.

For companies’ ease of understanding, a case about the



identification of GHG emission sources in a petrochemical
company is provided Appendix A in this report.

Analyzing the Applicability of the Accounting
Method in the Petrochemical Guidelines

Research is performed on the applicability of the 21
accounting formulas and their parameter acquisition
requirements in the Petrochemical Guidelines recently
released by the National Development and Reform Com-
mission. The feasibility of each monitoring parameter is
also analyzed. Appendix B analyzes GHG emission data
acquisition and management requirements in the Petro-
chemical Guidelines.

From the perspective of integrity, the Petrochemical Guide-
lines basically covers main GHG emission sources in petro-
chemical companies. Its integrity must be, however, further
improved. For example, the accounting methods for CH, and
N,O emissions in fuel combustion and production processes
are supposed to be added. To be consistent with the IPCC
Guidelines, emission sources are to be divided into three cat-
egories: energy activity emissions, industrial process emis-
sions, and waste treatment & disposal emissions.

Flexibility of the Petrochemical Guidelines is supposed to
be improved. Especially, formula presentation methods
in Part Three “CO, emissions in Industrial Processes”

are to be classified according to the actual situation of
companies. The methodology is recommended to be
divided into two categories: “Accounting Methodology
for Catalytic Cracking & Regeneration Emissions” and
“Accounting Methodology for Petrochemical Production
Process Emissions”.

In the chapter “Fuel Combustion”, data collection and
acquisition requirements are more applicable to “station-
ary source combustion”. Accounting formulas as well as
data acquisition and management requirements for mobile
source fuel combustion are supposed to be added. In addi-
tion, the acquisition of stationary source consumption data
is supposed to be reported on a production system basis to
improve the accuracy and credibility of the entire data.

According to data acquisition in various petrochemical com-
panies, Chapter Three introduces an accounting formula for

furnace tube cracking emissions and a simplified accounting
formula for hydrogen production emissions for flexible selec-
tion by companies based on their actual situation.

The accounting methods for those emission sources mak-
ing a small percentage of the total emissions in petro-
chemical companies are to be simple and practicable. For
instance, “Flare Combustion Emissions” is divided into
two scenarios: normal operating mode flares and abnor-
mal operating mode flares. However, basically no normal
operating mode flares are burnt according to our survey.
Moreover, gas flow is difficult to calculate because flare
emission duration is too short. Data acquisition require-
ments for the methodology in the Petrochemical Guide-
lines are complicated and are to be simplified.

According to analysis of the Petrochemical Guidelines,
there are possibly various data collection and acquisition
requirements for the same type of parameters. For activity
level data, there are five types of parameter acquisition
methods in the Petrochemical Guidelines: automatic

and continuous monitoring, regular measuring, internal
data, external data, and self estimation. The Petrochem-
ical Guidelines shall recommend companies to try using
automatic and continuous monitoring data with higher
accuracy as accounting evidence. If monitoring conditions
cannot meet requirements, they can then try the other
parameter acquisition methods based on their actual
situation. However, companies are to be recommended

to adopt automatic and continuous monitoring data to
ensure data quality for the accounting of parameters of
emission sources with significant emission percentages.
Emission factor data is divided into two types: self inspec-
tion data/device empirical coefficient and default value.
The Petrochemical Guidelines shall encourage companies
to use representative measured values.

GHG Data Management Techniques for Petro-
chemical Companies

The Petrochemical Guidelines lists the basic requirements for
GHG data quality management but fails to provide concrete
and executable instructions. With petrochemical emission
characteristics and data foundation, Section 4.1 of Chapter

TR | 20155118 | 7



Four in this report introduces data management techniques
applicable to petrochemical companies, respectively selec-
tion and application of accounting guidelines, preparation of
monitoring plans, and data validity management.

Those petrochemical companies, which generate GHG
emissions not only in the manufacturing of petroleum
products and petrochemical products but also in the
manufacturing and operation of other products, can select
relevant GHG accounting guidelines according to the
situation. Among the 24 accounting guidelines released by
the state, petrochemical companies may need to introduce
these three accounting guidelines to support their GHG
reporting: electricity generation, chemical production, and
natural gas production.

A monitoring plan is a procedural guiding document for a
company to perform GHG data acquisition and reporting.
The following seven steps are required to prepare a com-
plete monitoring plan: Defining reporting boundary, identi-
fying GHG emission sources, selecting accounting formulas,
consulting data collection and acquisition requirements,
preparing a data management plan, identifying data man-
agement risks, and preparing a data quality control scheme.

To improve the credibility of the accounting results, petro-
chemical companies can validate the accuracy of reporting
data in diverse methods. There are three common meth-
ods: cross validation, data fluctuation observation, and
repeated accounting. If possible, companies are encour-
aged to perform an internal audit to identify problems and
rectify them in time.

Key Techniques for Verification in the Petro-
chemical Industry

Due to a long product line, complicated technologies, var-
ied craft technique levels, and a variety of GHG emission
sources of petrochemical companies, there are no concrete
third party verification guidelines for the Petrochemical
Industry though a few petrochemical companies in pilot
carbon trading regions participate in carbon trading. This
research proposes key techniques that can help third party
verification bodies to focus on key points and overcome

8 WORLD RESOURCES INSTITUTE

difficulties by targeting the basic verification process
(preparation, planning, execution, and preparation of the
final report). The initial risk evaluation method and the
emission data quality evaluation method during verifica-
tion are the most important. Initial risk evaluation can
help the verification team identify key points and estimate
work load in the early stage. Analysis is supposed to be
conducted from three aspects: importance of inspection
parameters, data acquisition risks, and estimation of veri-
fication work load. Analytical results are to be reflected in
the verification plan as the evidence for work execution.

In principle, GHG emission data provided by a company
should represent the real emissions in actual production
and operation processes. High quality data is, however,
difficult to acquire because currently companies in China
have a weak data foundation. In the process of verification,
inspectors are to evaluate data quality and help companies
increase the quality of their verification reports. Accord-
ing to the acquisition and management characteristics of
GHG inspection parameters, a verification team is recom-
mended to start evaluation in the following five aspects:
data integrity, data reliability, technique representation,
geographical representation, and time representation.

Overall Comments to the Petrochemical
Guidelines

Based on conclusion and analysis of the industry chain
and GHG emission characteristics of the Petrochemical
Industry, this report parses the Petrochemical Guidelines
and analyzes its applicability according to petrochemical
production and operational situation. Overall comments
to the Petrochemical Guidelines are below:

Upstream and downstream integration has been a trend
in the development of global petrochemical industries.
For a large-scale petrochemical manufacturing compa-
ny, its industry chain is divided into four parts: oil and
gas exploitation, oil and gas refining and processing,
chemical materials and chemical products, and heavy
chemicals. Currently, the Petrochemical Guidelines is
only applicable to oil and gas refining and processing

as well as chemical materials and chemical products
manufacturing. It thus cannot meet the GHG accounting
requirements of large-scale petrochemical companies.
Therefore, the Petrochemical Guidelines should be used



together with GHG accounting guidelines for oil and gas
production, heavy chemicals manufacturing, and so on.
This research suggests a clear definition of the petro-
chemical industry chain in the Petrochemical Guidelines
and the introduction to the application relations between
the Petrochemical Guidelines and accounting guidelines
for other industries.

GHG emission types presented in the Petrochemical
Guidelines fail to provide a breakdown classification
(For example, mobile source combustion emissions and
stationary source combustion emissions are to be listed
separately) according to the actual situation of the Petro-
chemical Industry though they basically cover main GHG
emission sources. The Petrochemical Guidelines is to be
consistent with the IPCC Guidelines and divide emission
sources into three categories: energy activity emissions,
industrial process and product use emissions, and waste
treatment emissions.

From the perspective of completeness in emission source
identification, the Petrochemical Guidelines fails to
include mobile source emissions generated in external
logistics. As research reveals, petrochemical external logis-
tics emissions (ships and trains) should not be underesti-
mated, making approximately 10% of the total emissions
of petrochemical companies. Emissions generated in
waste treatment and disposal should also be included in
accounting. They, however, do not have to be considered
in the early stage of carbon trading considering the large
uncertainty in waste treatment accounting and its main
GHG of CH,.

From the perspective of organizational systems, there
are multiple production systems in the Petrochemical
Industry connected to dozens of large-scale production
devices. It is highly challenging job to identify the GHG
emission sources of petrochemical companies. The Petro-
chemical Guidelines should introduce “Identifying Emis-
sion Sources in Three Steps” proposed in Chapter Two of
this report. This method is applicable to internal carbon
interrogation and GHG reporting in petrochemical com-
panies. External third party verification bodies can also
perform GHG verification in this method. This method is

applicable not only to petrochemical companies but also
to those industrial companies with complicated produc-
tion systems.

It is necessary to grade GHG emission sources in pet-
rochemical companies to improve the quality of GHG
emission data and reduce their work load. Data collection
and acquisition requirements can be graded according to
the percentages of emission sources in the average annual
emissions of a company. There should be high standards
and strict requirements for major emission sources. Data
acquisition requirements for secondary emission sources,
however, can be comparatively low. Refer to the Tech-
nical Specification of the data quality management of
greenhouse gas emission for industrial enterprises for the
detailed grading method.

Suggestions on Future Efforts in GHG Account-
ing in the Petrochemical Industry

Through surveys of actual operation and management

of petrochemical companies, this report concluded a
series of key techniques for GHG data management and
third party verification for the reference of petrochemical
companies, third party verification bodies, and carbon
market technical consulting institutions to participate in
the carbon market. To assist the Petrochemical Industry
to establish and improve the GHG emission data man-
agement system, this report makes the following propos-
als based on analysis.

+ Actively promote GHG accounting pilot project to im-
prove the applicability of the Petrochemical Guidelines.

+ Besides the Petrochemical Guidelines and method-
ologies, provide more specific and detailed technical
instruction documents to meet the data acquisition and
management requirements of companies.

« Integrate the total emission with actual production
indexes such as raw materials, products, scale, and rate
of operation in petrochemical GHG accounting to reflect
actual emissions. Try to understand industry emission
trend using “big data”.

« Establish an emission factor database applicable to pet-
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rochemical companies to improve the accuracy of GHG
data in the entire Petrochemical Industry.

B For petrochemical companies and technical consulting compa-
nies to perform GHG accounting, this report makes the follow-
ing proposals:

+ Perform GHG emission reporting investigation and
preparation according to state industry guidelines as
soon as possible to try locating core links and main de-
vices of GHG emissions internally.

« Large-scale petrochemical companies should develop
calculating models for GHG emissions independently
and integrate calculating formulas to systems as GHG
emission reporting tools to effectively cut time and man-
power costs.

B For third party verification bodies and authentication service
companies, this report makes the following proposals:

 Perform capacity building of inspectors according to
emission characteristics of the Petrochemical Industry.

« Establish a petrochemical expert library to provide nec-
essary technical support to verification.

 Develop relevant documents such as templates and
evaluation forms to ensure unity and consistency in
verification.
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BLERNELMREE, BURTEBAMERFNRE, BHTHRAXAYL
TAFREXIESERS S RIRAESR, BIEFFRRXKALT
A R B KB IRGEHE D B E Geit o

3.4.3 KIESFRCOAMEMERN SRS SHKE

BT A FAREX JIESHETER RN, B
SERXESERELIRERA TS, AXMELT, W ITHUMK
KIESHRIFAM A SRS B TRERRH=, HRMAHE
KEEBNHREBEEERATLNIIES. FEG ALV BRXAEE
KIEK G ERETHIIESNERMATTE, BN ERAHTH
WETHEX, THELRS.
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BRUTAVEFEEDRANTRO TV AE~SBRANES
FEEFERBTO NS MREF XN CRENEE. LEE
KB, HEEE. ELEE, UESENSBFEE, KRitzst,
A HE T RN ER S E B S A, BT AR,
IGERBEERBRATENSHNRE, RN, MZHAFER4E
HREZIRNEEhSRE =8 Ak. ATHERLSL ETHE—&
ke, SMALSLRBHEREREHBURFMARE B LR
B, BEEEKERREDMT, H5H (ALiERE) FNEE L%
EREMHBURNZE T R, SV EEESIRERETERE,
BT A =3 BCOHAMENETEEEN T AR
COHFM =z M,

(RHIER) PRENTEFEATNE=HY Tt~
EHCOHM” REZRALLVHNEIKERRIEN, SEEEXK
BOMDAME, E—XRAUEFLERUTIKERBELES
BUHER, FoRRAUSREESIERNFESR. 2 (A
Lisd ) RAHRRE EATIEREBEHRMFLTR, X
FIE N RIEEFE MR TT S

3.5.1 ELTUREEHERL

ARUSVEEX, BEELFIRERBENESEERE
R EE. EUEREENEXNEBHEE, B, EHITE
FROZGHRBEBEOSHFAEPEREHR. £ EM2.2.285
EZNARENBEAFEERBEMEFTRETTNR. TUEH,
SWRBEEESTN AESEEMEERERERARNES~EE,
FEAZIIMNEE. KOMNMEENEBEARS~ERESEHI.
BV (RiEm) 1, BERENZEFESE—NEnARE %
BRANE, ERAUSVHNIERARE, SEXBZANBEREAR
thAR—4, BRl (AkIER) PHE 7THESEE ( DURRER v E
HiiZE ) MEESEENZEAT ( FIBFERAFFBEAERELTIN
EWMEHTHRERE ) . AR, ®UMNEENBTVIRESH/T
5000—2011 { AL T4 =W COHM BT E %) iR H T
AT ZEREHBNAR, 2F ASRYLALERREFE 7R
TZER ( IKEBRB-4) -

AUV ERESAZESRIERIREERSNLET
X, WREWKERRSIEARELBT R 2R F AL,
RARYE (BAAER) PREHRBHE U E 7T RS TR E I AR
BRBEHERL

TR ECOHEM AR R R ME IR E KBTI FKBR
B-4.

3.5.2 FE R HIFECOHERY

mTaLFRENTFEARE, BN (AiiEE) IR TCOo.
AN BZ2 VAN~ mEFERE, WFS. 'UhE. 2

BRHAE L F L2 RBEESBHBEETT R NTRENNA
AL mEF IR, SV EaEE (RAiER) AR (16)
MABRETEERTRE. AREE ZER22MN AT BT
W T A4 =352 s = AR = AR A LM @, H b Aim et
LENHBRETEF RS, RAREE-ZNDITER, 4
HEREEE—RAFET ALV RE, BN (AiEdE) Kit
BHEARBE.

1 HIE T 23R COHM

AMERAEES, SINERERK, REE MREH
SXE, MEUSTZHNCOHNEBEEEE, BAERS, BREM
Famzoh, —REBRBEEHRAOER. SISRENHRERRT
HERRRARSILHIMEIETZ . SEIE HRUE TR0
RERAFRAZEAZRUTIZHE, BNV HAR (£) Sk
TZHS. SRAFRBUCIZHHNEEE, IXAET IR
B EMNRARS ENYRITEEETECOHN ., MRFISEER
BABPRENKAR, BUFAEERAURKANFH &L
COHMAFHTHE, AU NIZRIEACHE TZHIAME AT
STZMNHEEMER, DUERERBNZET X, B (RLEE)
TRNSGHAMZEAR, TECVEEIIRELN M.

i ST A AR R RN E IR B K AT ML K BRB-5.
2. B E LT ZEECOHFR

FUTERE—RREER ALtV HEhE~ RS,
TENEEERARNESERTE. BHSMERARE. 8
HELZEREFERFECO.MPECH,, EUHTLZEREF>
4 BICH, 3k B TEmE NIRRT RS TR~ R R )
T, BTHREDN, BREIERIIN (BLIESB) -

S S B HEREIR I SR A E IR K AT I KT R BRB-6,
3. ZIEH AL I T 232 COHF

UZEARREFZ —BREREY, ZBEMEFREZR
BT ECOHM, REZIKBTZIGH 2 —BEH i ~4,
MHEZIRE 2 BN E EA R ECOHE. & (AkiEr)
5.3. 98B AUFREL 2 — B /MR L S R B BRI A I HIRE
ZIRE = TZCOHER o

IEZ IR HE R SR A B IR K AR AT LI K BKRB-7,
4. FREEE R BRR 1S P HICOHFIL

MREIM, Gl FE RS0 REE A5 R E B
B, MrmlBEENFENBEEIRETER =2,

O BRBEARRISREE = £, 3B COHMIZE 77740
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@ BRI RRR M [P CO.TERAENRBELTFE
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5. H A= 5T 23 FRCOHE

XL T mE i 7 = £ 9COHE, o5 — AskF kit
TRE. ZEIAAECVHNmEERAS, HHESWMERRE™
mUFREREXPERERERCOHM. BREXTHEARR
B —ERUFERFIR

Hith A= S H R R R S E R B KBTI X B3
B-9,

3.6 1B N\ DFIRFIBSZHICOHEK

ABE T A EHECOHRETEZIFAWINGMNE ., %
VRS R B9 COHEL, HEBURK B WIREDFIMNIE S R
PAEFR, BISVBIRZEF LR, BA (AHIER) F
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. mRBALVERIMIE L NBRENE, ENZEHRIFE
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3.6.2 BERIPTERS. INEEIS . FRIMERER

AU HTANR N T 7> AHERVKTI T 2SR, RIEE
FMEENFTENIZOTITE, FHKRIE (RLiEdE) #1TEE, B
AR R AR R SMIERIIR N AR FF A SR H0RR

3.6.3 JMWER AV BRI &R0 LR

BICH ALY AREKHERENUCTE~RGENENR
ROHREIREA TS LR, HRESTERERBENBIERE
EARZ XIS ERIE, XTI B H BV B4t 7 XA 050
TR IRE R BFE

FINE IS RENCOHMEUR M EME IR E KR IL
fff X BF&B-10H1Z&B-11,

3.7 B B S RIHERY

BATH ( B{LIEm ) EAE RS WAL MR & BN AL A%
5. AMHEMRK, BRRABNEESEHEERE. At
FENEDLEAREEKGEREFERENTR, TEAHERE
S[EACHFNO, DV INREZERERYLENHME, T5ET
WArA (RBE TE~R W COHmEITE %) (SH/T 5000—
2011 ) #TIHE, TWIEKCHAEBHEMEL T IMS% (20065
IPCCEZRERMFRIEE ) v5 RAMEANZRAKGIEFIHRF
B8y,

3.8 “HtiREIRIAE

BR—ERAM AR T A SRRl RR - UmKRE
BAMAKE, NCO.HTEKMA. R —LHIRKE>4EMCO,
[EB T MEERERFREE. BT - SAmElcni RE
FABTEESGHBOR, MERBTIC, MUELEME (BL
gR) AL, MEHIRE.

Z SR EICR AR R A E ER B K AR AT KT R BZRB-12,

3.9 KE/NE

AREXW (AHIERE) PHZEFERSERRAEMTER
WS, HSETEFAEE (ABRELTEMVCOHMEITE
J73%) (SH/T500—2011) %I1S014064-1; 2006 {(RE=ESK-5
—&5 . ARLRERESERINFERNEN MRSEREHER
Se) FIRETT AR, MHEH (AiEE ) BE TH S
FEW.

IEINZE G EFN R

BRlW (AiLiEm ) EARET ALV ARHEERE
SEHEHBUR, BENEEH#—PEBETENE, HmGNK%
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1S014064-1; 2006 (EESEK-F—0 . FHAREEESNE
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IEEREEEFNRIENE

LE (AkiEm) MREMERFME, LHEE=82"T
VA FEECOHAM N ARRT A AFTELE LU LRRIER M S
EX.

“EREHRIECOHF I I B & 1 W 3R 1% 34 57 P9 9 B B TR A R
BEHFIC BT a R EHR R HE R W, EEEREMIRBER T
BREERREHR S HERC R HE R, EUIERME N
RRRARRE AR R BEREMEEER, BRWETRAR
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RHVERMR IS,

(afiEm) F, “Ty4E~IdBRR ORETEFR
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SE-ENER, BUWANEAFRELERREE, 0EHT
B, RIBAZI MO, BICETTEZF DB AT
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BEANBENEZAE T EEREREANTMEKEEZEL
Xo HRARST?Y, TEGRTHREXTHFHE L ZIEH,
M. BAHELIZEERAR. 2BEFREZETZIEHR,
UEEMFREF TZIRFRNZEAX DM KEMN3.55
DEXT W KR EIRBE RGN T 1M EREFRNZEAR
M EUNHEREAR, FTELWRELRERRELEM.
Xt 5 e ak B UL COLBR M U &= A B9 HERL, M4 7 g B U B o
M=FEESEHNER, HHNLEEIRELHERET
WA = E R COHM M W R T Z—ZEmEE B K ERCO,
AR E A

EHIFE R AR ETTE
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T A& REE WA
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5, BORWSR R B RVAEN B R 5T,

BiigriRh “HEEN BEIRRINER

ATIE (RIER) NERMY, HEEEBREL VAR
EF LR TSN TERBMEFES, BN (Caisd) &
PRFRE “HEEM PEERRETIRIRE R, W TURRIK TR,
Bal (Aiigd) PHANSERBITES ABESELEN. EH
B, REREEE. SMREURTI AT, (RLIER) NIEE
=T AR RS B ESENEIREARERE, 1R
BENEFHREHEER, WIEEREERLZXHERLFSEIRE
TiE. HIE TR B B0 A BTN AR/ R & 21N R EAMEIA
M, (EiER) EEREFESVYAEREMENSTE.

FERBNE, ERBHRECOHR A MBS LR BE
BRETRET WASHERMITE, EXERHRAFIGTHE, R
ARFRENENBIREREMKREES TMELER, BEXKF
SMENBIEARHEEANRRE, EEFSUILERAXEFEEN
%, ERNFHRBENERTREERREBREZE.

EER, ARAWEHRFEODEE AR EM, F2R
FREHEKES, EBETHXYSREMANGNL”MEKROET,
YN TZERAREMRES, SEERINETT. 7FH, £k
TV ETHE—GARREBERT, HRELFX. Fa. LIE.
MITFEFMER, EEfAA~ L THE, BN, S MHPERYH
TS, TTERKRENALTRMEIRME. AEBRIMNEE
FERT, A WRESEHFREENEEE—HIEFERAI
MR I, BRAEAEY TR TENER. BERESEN
AR WEFRE TET ARV S5RZ HiRARME
B RBURHE IS IRV REROR, (Rat i T4 = v o H54L
ZRFTIAH EIR. AEEAERNIINEETHEEREEENE
HEE, MATIHACSVELENEESEEIEEERA, 84
BEEBMTEFNGEN A, I EENRE, MERE
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SN ERRIECVWRESABERENE _—ERE, 2H
SMERIRSZAYEE = FTRAINTEY, X ThVAEESEREER
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T, A UrEE (AEm) 25, ETEESIAL~ 4TIk
BRIFLERTE, BFR4-10
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WESHOEERE. ITEREIERR AN, BIRKREMEMN
BIEREES %,
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THEWR | 20155118 | 33
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RIFPEEEHMUEARR, ZHEEEEHRETT
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PR ERIBT A
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WREBRILE . AR, L e MHAINEREFRETIER
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EMEERY ., AMEERESEFEENYR, CUYFER
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REMT=1TTE.
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WMHIFILFA RRE EREMFICRKITERITOER, SBRE
Y ERERER

IRBEE: RERZEREATIIERERANERIRKE
REMNITETER, FlitERITERHREAR. BTFHEXRE
REHAHES.

- FEER: FHRRREATHAMAYERIERZES
#, plmEEERR, RIGILRRRFRER,

7. EREEH IR

ZRIAFIHANE, Sy HERNABIERERH TR,
RIBAR, SV EEHNSNETERDEEEHTR. ¥FL
A NVERRR AN EIRRE WS ARG TR E2E. TEN
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- BEST: BIEARNEMS TIERRAIRREE LIS W BRAH
HBENENTY, SPREMEGZERTNESEERRNERR
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hEER. BEER. BT ) NEMHTRARARAE, BNTHRFE
TR ERFEETHRNRARFRE. BHMNREME. 518
MBEEES. Ritzih, #HECVXRAZEAEIETERSE, B
FitENFRE M E S HFEER IR K,
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BT HEMEEGFRER,
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- HRER: ATREESMELIRNAARIFER. S8k
FIHRFREXHABTEZ—BNBEVEHREIEE. BN
TREIRLIEFHENRD (B TXHEERARXY) . BER
SHRENEERE.

ALY RAERMNRESEHREREEEMS, BN
MAADREFEEVHAKRETHESER. MREEFFTHR
%, £UREEFFEENTIHNERMFRELETER. B,
YRR MRS BN RINRE, XEHERIMTAMITENK
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FHEENERERMEETE, NILRRIEEIRAEREMTEM,
WMRFHAY, BUAVIEEZTANBMNEEGHEIEEERS
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B EREFFHRIACRHAITIENS
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BE U ERNHAR B RN ERCIEBIRSERERH N, B
BT IXEEBIIR B AR IE R B8R Bl M IERIR B R 4 1 LR A
NREME Y NER TR A 4 E—B.

3. EERHE

FARBBEENLEREARELERNER . THE
HARRIR. PAERER . NSRBI DK REMAIRE .

HRIEA b P B Y45 SR ) B4R R A9 SRR M IE AR ANt &I, 3F
WETMEH, EETAHTER.

4.2 ATIRESIFREXRBRAR

HIRST 8 = RITHIZE TIEHE NINEE SEHREAHIE
BN AT HEERERIERT, EBRANLIMRZIZEABERRE
B=ARENNER LW RETE, ZETENRER
U HXR, BEADAEENR. TR, MTMERFREMNER
mAERS, WE4-1. BRTAATIVAEAHBHNTLESNE, T2
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4.2 B HIEIE XS TS
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REZE TR, BIENRITAN—LXBREARBITNT.

1. EE ML ( Significance Level )

W R AR & P& H R S K B HERCE A9 B B 1T
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e, SUREENK S SR AR R HI R T SR SRR AR B
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