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Chapter 9

9 Industrial Processes and Product Use
O IXMEARUVEZOEHR

GHG emissions can result from non-energy related industrial activities and product uses. All GHG
emissions occurring from industrial processes, product use, and non-energy uses of fossil fuel, shall
be assessed and reported under IPPU.

GHG HFHEE. ETXRILF—RBEEBEOITEFEHRVCHESOEANIGERELTELS, ITETOTIL,



SHEDFERAEMEAREOIETRILE—FAIL, IPPU IZEDZAMINBEINTITIEEDSEN
(shall),

Requirements in this chapter
COFvTI—IBEREIE
For BASIC+:
Cities shall report all GHG emissions from IPPU in scope 1.
BASIC+?D 54 -
#H1 IPPU ABDLTO GHG HEH 8% A0—71 THREL AT AR A \(shall),

9.1 Categorizing IPPU emissions by scope
9.1 IPPUBEHENDXO—FIZLB95F

Scope 1 (territorial): Emissions from industrial processes and product uses occurring within the city
AO—71(FEERN)  BHATOLE O AR UVE ZOFEANSOHEHE

Scope 2: Not applicable

All emissions from the use of grid—supplied electricity in industrial or manufacturing facilities within the city boundary
shall be reported under scope 2 in Stationary Energy, manufacturing industry and construction (1.3.2).

AO—72: ERAEL

HMREARNOIERVCEERR TOTIVMHRENDERANDETOHHER ETRLF— REEXERT
BEOAI—T2THRESNRTIEEBE (shall)

Scope 3: Other out—of-boundary emissions

Emissions from IPPU outside the city are not included in the inventory boundary but may be reported under Other
Scope 3 emissions as appropriate.

AO—T3 MDZERNHE

EHAND PPUALOHHEE, 1VARVNERICEFNGN, L, BUYARSHAEE, thORI—F3THET 2N
3% (may),

These emission sources and their scope categorization are summarized in Table 9.1.
CNOOEHBRRTZORO—FHHIE, & 9.1 IZEHIh TS,



Table 9.1 IPPU Overview

INDUSTRIAL PROCESSES AND PRODUCT USE

Emissions from
industrial processes
and product use
occurring within the

city boundary
Industrial processes V.1
Product use V.2

Sources required for BASIC+ reporting
Non-applicable emissions

Table 9.1 IPPU Overview
%= 9.1 IPPU 1=

Sources included in Other Scope 3

GHG Emission Source Scope 1 Scope 2 Scope 3
INDUSTRIAL PROCESSES AND PRODUCT | Emissions from industrial processes and
USE product use occurring within the city
TEIOEARVEZOEFEA boundary
HHERNTELEIETOEARUE
mDERANDHHE
Industrial processes V.1
ITEOtER
Product use V.2
& O A

9.2 Defining industrial processes and product uses
9.1 ITEXTOEARUVERDERDES

The industrial processes and product uses included in this category are summarized in Table 9.2.
ZOATA)—IZEFNZITETOELRAR VR FOFEAE, & 9.2 [CEHIN TS,

Table 9.2 Example industrial processes and product uses

= 9.2 ITETOEILRUTEZOFEROH

GHG emission sources Example industrial processes or product use

GHG BEHR *x 9.2 TEJOwLRUVEFOERDH
GHG emissions from industrial processes - Production and use of mineral products (Section 9.3.1)
TETOELADD GHG HEHE - Production and use of chemicals (Section 9.3.2)

- Production of metals (Section 9.3.3)

- S EEH(mineral products)D&ELE R MEA (>3 9.3.1)
ERRGOEERMER (2732 93.2)

EROHE (3> 9.33)

GHG emissions from product use - Lubricants and paraffin waxes used in non-energy products (Section 9.4.1)

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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HROFEANSD GHG BEHE - FC gases used in electronics production (Section 9.4.2)

- Fluorinated gases used as substitutes for Ozone depleting substances
(Section 9.4.3)

TN F—RRICERSNDEBMRUNTT Ty A (223> 94,1)

BFHERICEDN TS FC HR (€2 3ar 94.2)

FVUEBREPEORELLEREINSTVRIEAR (€3 9.4.3)

9.2.1 Separating IPPU GHG emissions and energy-related GHG emissions
9.2.1 IPPU GHG HEHHE L TR ILF—E8:E GHG BEHE DX B

Allocation of emissions from the use of fossil fuel between the Stationary Energy and IPPU sectors can be complex.
The GPC follows IPCC Guidelines, 62 which define “fuel combustion” in an industrial process context as: “the
intentional oxidation of material within an apparatus that is designed to provide heat or mechanical work to a
process, or for use away from the apparatus.”

{EABEOFERAMNSDOEHEDERE T RILF—KRW IPPU 02 —RIDEDEEM THD, GPC (X, IPCC H1RZA
VIZREDTHY, 2 TIE, TETOEILOXAROR TOMREHREE 12, TRXSEMNERZ IO ERICHIET5E5
(2. RIFEEIOHEN=FERADOEHICEBERNTOYEDOEMMBEIL ILERL TS,

Therefore:
- |If the fuels are combusted for energy use, the emission from fuel uses shall be counted under Stationary Energy.

- |If the derived fuels are transferred for combustion in another source category, the emissions shall be reported

under Stationary Energy.
- |f combustion emissions from fuels are obtained directly or indirectly from the feedstock, those emissions shall

be allocated to IPPU.

- If heat is released from a chemical reaction, the emissions from that chemical reaction shall be reported as an
industrial process in IPPU.

E>T:

C BEANI LT —FERAOEOICREESNSE RAEANSOEHEFEE IRILF—ICEENRTNERD
7L (shall),

- TREREE (derived fuels) AMttDY —ZXHTT)—TREESNDF=HITELN=EE(E, BEHEIEEE TRIILF—THR
EIhghidasize(shal),

© BB DO E0RBNLEREXTEEC/ONLEEF. SoDHHEF IPPU ICES ST LS
720 \(shall),

- BAMEFERIEOOREESNDISEE, EFERIENOOHHER, IPPU OTETOERELBMESNZTNEEDER
Ly(shall),

CO2 capture and storage



In certain IPPU categories, particularly large point sources of emissions, there may be emissions capture for
recovery and use, or destruction. Cities should identify detailed city—specific or plant-level data on capture and
abatement activities, and any abatement totals should be deducted from the emission total for that sub—sector or
process.

CO2 EMX - Br 88

—E®D IPPU Ah73)— HIHHEOXRELHEHRATE, EUXEMERXEHEEO-OOBHERN,AHDHE
H&HdH, #HIE, BN KR OHLEEEIC DWW TOFEMAEMEAR XFT IV NILOT—2ZRAHEITRTONLEEL
{ HIZEA5HE. TOHTEI/2—XFTOtRADOHEEEEHIBELS INNDEDMNEELL (should),

62. Box 1.1 from 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 3 IPPU, Chapter 1

introduction.

9.3 Calculation guidance for industrial processes
0.3 IEIOELIZTONTOFEHILVR

GHG emissions are produced from a wide variety of industrial activities. The main emission sources are releases
from industrial processes that chemically or physically transform materials (e.g., the blast furnace in the iron and
steel industry, and ammonia and other chemical products manufactured from fossil fuels used as chemical feedstock).
During these processes, many different GHGs, including CO,, CH4, N2O, HFCs and PFCs, can be produced. The
following sections will illustrate a methodological guide for emissions from industrial processes by industrial type.
GHG BEHEBFARRA R IREEFNORE T D, TEQHHRT WEEZIEFENXIYENICEBIELTETD
T (B, X TOBRGUIF. RMEZFRHMETHERASNLEARBNLEEEINE TV EZT RUMOIEFEE &) H
LHENG, ChoDTOEXIZHNT, COz CHa N20, HFCs KU PFCs 2L Z<DEAS GHG NFHET B,
LUTRDEs 30 cld, TEDOBEICIDTETOEANLOHEHEIC DV TOF AT DNTOHIREFAT 5,

9.3.1 Mineral industry emissions

931 ShTRHHE

Three industrial processes are highlighted under the mineral industry: cement production, lime production, and glass
production. For these processes, the release of CO2 is the calcination of carbonate compounds, during which—
through heating—a metallic oxide is formed. A typical calcination reaction for the mineral calcite (or calcium
carbonate) is shown in Equation 9.1.

FLILETIE, Z2OITETOER I DFY, EAVME, ARBERVAZTAEE, pBRHFHSND, honTatXIc
DWTIE, CO, DL, KEZE AHDERE(ML&S) (calcination) THY, ZDH T, —IIEIZKY— & BE LY AT
REnd, IARTILAHEA(mneral calcite) (XIZHFEEEAILHL)IZDNTHO—IEBIIERE K IS (calcination reaction)l.
HER 91 [TTRESNATWS,



Equation 9.1 Calcination example
& 9.1 SHEH

CaCOs+ heat = Ca0 + GO,
CaCOs+ # = Cal + CO,

To calculate mineral industry emissions, cities will need to know:

- Major mineral production industries within the city boundary

- Annual mineral product output and raw material consumption in the industrial process
- Emission factor of raw material or product

PLTEBHEZFE T 200, BHIILITZHOIDELDHSD:

- BHBERANOETEGIYREES

- IXRTOER ST EESYREEHERVREER

- R E B OB H R

Cities should use factory—specific production data and regionally—specific emission factors. If a city does not have
access to factory-specific data, IPCC methodologies and data sources are listed in Table 9.3.

BhE. TSERERET ARV FEEHHEHEZANDIONEELL (should), #HANTIHZEET—2%FH
TERNEEE, PCC OAER VT —HERIENTK 9.3 1ZFIZRIN TS,

Simplified formulae for calculating emissions from these mineral industrial processes are illustrated in Equations 9.2-
94.
INLOPITETOEANLDEHEELFTET 2HOOBRERXNETER 9-2~9.4 TIREN TS,



Table 9.3 Calculating mineral industry emissions

Emission
sources

Cement

production

Lime

production

Glass

co,

production

Emission factor multiplied -
with weight (mass) of

Clinker produced

Emission factor multiplied

with weight (mass)
of each type of lime
produced

Emission factor multiplied

with weight (mass)

melted for each type of

glass produced

Simplest approach for
quantifying emissions®

or owners of the
industrial facilities at
which the processes
occur and obtain

® Contact national
inventory compiler
to ask for specific
production data
within the city
boundary.

Contact the operators

relevant activity data.

. Link to default emission
Source of active data .
factor calculation

2.2.1.2 of Page 2.11 from
Chapter 2 of Volume 3 of 2006
IPCC Guidelines for National
Greenhouse Gas Inventories

Table 2.4 of Page 2.22 from
Chapter 2 of Volume 3 of 2006
IPCC Guidelines for National
Greenhouse Gas Inventories

Table 2.6 of Page 2.30 from
Chapter 2 of Volume 3 of 2006
IPCC Guidelines for National
Greenhouse Gas Inventories

63.The GPC utilizes the IPCC's more simplified Tier 1 method—which involves using default IPCC data—when accounting for emissions from the

mineral industry, and other industries outlined in this chapter. If users have facility-specific production data and emission factors they should

consult the tier 2 and tier 3 methods found in 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 3.

Table 9.3 Calculating mineral industry emissions

x93 FLIEBHENDFE

Emission GHG Simplest approach for Source of active data Link to default emission

sources emissions | quantifying emissions63 EEET —ADBEHIR factor calculation

BEHR GHG HHEDEE/LDRLE TAT7FINDBEHRBOEFE~DY

HHE EXAapin 7

Cement CO, Emission factor multiplied | - Contact the operators or | 2.2.1.2 of Page 2.11 from Chapter

production with  weight (mass) of owners of the industrial 2 of Volume 3 of 2006 IPCC

TAUNEE Clinker produced facilities at which the Guidelines for National Greenhouse
gEINE=VIVHh—DE processes occur and Gas Inventories
E2(B2)NFELLNDEEH obtain relevant activity 2006 ££ IPCC RERNBEHRA Ry
RE data. NIAARZAY TA)2— L3, Fv7

- Contact national inventory | #—2, ®RX—2 211 M 2.2.1.2

Lime Emission factor multiplied compiler to ask for Table 2.4 of Page 222 from

Production with weight (mass) of each specific production data Chapter 2 of Volume 3 of 2006

BIKERE type of lime produced within the city boundary. IPCC  Guidelines  for  National
HESNDZARODZERED | - O THNDITEM | Greenhouse Gas Inventories
THEEEE)NELLN BOBREEZEXIIBEEL 2006 £ IPCC BEMREAAARY
D RE HEigELY, FEET 4 NIAARTA TH)2—L3, F¥T

=135, B—2, DR—=T222DFK 2.4

Glass Emission factor multiplied EDARUN)DIFEIZ Table 2.6 of Page 2.30 from

production with weight (mass) melted ALY, BHIERAD | Chapter 2 of Volume 3 of 2006

ARG E for each type of glass BB DOEET—2EKA IPCC  Guidelines for  National

produced
HEEINDIATADKIES
DIEHEE(BEE)NELD
NHEEH R

ER:S

Greenhouse Gas Inventories

2006 £ IPCC BEMRARA Y
NIAARZA2 THIa—L3, F¥T
2—2, DR—T 230 DFEK 2.6

7
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Equation 9.2 Emissions from cement production

CO, emissions =

M, x EF,
Description Value
CO, emissions = CO, emissions in tonnes Computed
M, = Weight (mass) of clinker produced in metric tonnes User input
EES = CO, per mass unit of clinker produced (e.g., CO,/tonne clinker) User input or default value

Equation 9.2 Emissions from cement production
SEHX 9.2 EAVNEENLDHESE

CO2 emissions =

Me % EFql
CO. HH=E =
Me % EFe
Description Value
B &
CO2 = | COzemissions in tonnes Computed
emissions hi2kd COHEEE FTHEEND,
CO: HrHE
Mai = | Weight (mass) of clinker produced in metric tonnes User input
ANy LD EESNYIV—DEE(HEE) aA—H—HAN
EFa = | CO2 per mass unit of clinker produced (e.g., CO2/tonne clinker) User input or default
HESNFZIIVH—DOEEEMHYD CO(fl. CO2/b -7 H—) value
A—HF—AANXIF
TATHIME

Equation 9.3 Emissions from lime production

CO, emissions =
2(EFlime,i X Mlime. i)

Description Value

CO, emissions = CO, emissions in tonnes Computed

M. = Weight (mass) of lime produced of lime type i in metric tonnes User input

EF _ CO, per mass unit of lime produced of lime type i UseH iR ettt valle

lime

(e.g. CO,/tonne lime of type i)

Type of lime

Equation 9.3 Emissions from lime production

Copyright®© SLSV CES #t%E//SLSV CES INSTITUTE
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SER 93 AIREENLOHHE

CO2 emissions =
% (EFime; X Mire, )
CO: HHZE =

% (EFime; X Mire, 1)

Description Value
i BA &
CO2 = | COzemissions in tonnes Computed
emissions b2k CO2 HiHE FrEEIND
CO. #HE
Miime = | Weight (mass) of lime produced of lime type i in metric tonnes User input
(Miime, i?) AU IRz EDARIES | DAEESNEARODEE(EE) aA—H%—HAH
EFiime = | CO2 per mass unit of lime produced of lime type i (e.g. CO2/tonne lime of | User input or default
(EFhme,|?) type |) Value
AR I OEESNEAKOEEBAHYD COBE (I, CO/ESE | A —H—HMADXIE
i DRI TAIHIME
i = | Type of lime
HIRDTESE

Equation 9.4 Emissions from glass production

CO, emissions =
M, x EF x (1-CR)

Description Value
CO, emissions = CO, emissions in tonnes Computed
Mass of melted glass of type i .
M, = - . User input
(e.g, float, container, fiber glass, etc.), tonnes
Emission factor for manufacturing of glass of type i, .
EF, = User input or default value
£ tonnes CO,/tonne glass melted
CR Cullet ratio®* for manufacturing of glass of type i User input or default value

Equation 9.4 Emissions from glass production
SEHX 94 ATREEHINLDEH =

CO2 emissions =
Mg X EF x (1-CR)
(Mg,\ X EFgJ X (17CR\) ?)

Description Value
B (=]
CO2 = | COzemissions in tonnes Computed
emissions hI2kd CO2 HHE FrEIND
Mei = | Mass of melted glass of type i (e.g., float, container, fiber glass, etc.), | User input
(Mqgi?) tonnes A—F—HAH
B (B RASR B AR OBRLEAZADEE. b
EFcl = | Emission factor for manufacturing of glass of type i, tonnes CO2/tonne | User input or default
(EFg.?) glass melted value
B DA ADEEDHFHEH, b COIMVBESNEHATR A—HY-—AADXIF




TATAIME
CR; = | Cullet ratio64 for manufacturing of glass of type i User input or default
BRI 0N AOEEIZONTOAL YN ERBRADTHIR) DR value
I—HY—DNAAXIE
TATAIME

63.The GPC utilizes the IPCC’s more simplified Tier 1 method—which involves using default IPCC data—when
accounting for emissions from the mineral industry, and other industries outlined in this chapter. If users have
facility—-specific production data and emission factors they should consult the tier 2 and tier 3 methods found in

2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 3.

64. In practice, glass makers recycle a certain amount of scrap glass (cullet) when making new glass. Cullet ratio

is the fraction of the furnace charge represented by cullet.

9.3.2 Chemical industry emissions
032 kI XEHHE

GHG emissions arise from the production of various inorganic and organic chemicals, including:
- Ammonia
- Nitric acid
- Adipic acid
- Caprolactam, glyoxal, and glyoxylic acid
- Carbide
- Titanium dioxide
- Soda ash
- Hydrogen65 (including as the main product and as the by—-product or intermediate product of other industries)
UTEET. SR BERRVCEHOEZHAOEENELD GHG HFHE:
TUERZT
THER
TIOEU
ATATV AL, TIFFF—IL ROTIAF2ILEE
H—NAK
BieFa
V=K
KBR(EEYELTCRVBIEYEL RO TETOFBMERLLTEEND)

Emissions from the chemical industry depend on the technology used. Cities need to know:

- Major chemical production industry within the city boundaries

10



- Annual mineral product output and raw material consumption in the industrial process

- Technology used in the industrial process

- Emission factors of different product/raw material in different production technology

b T EMSOHHEIL, FRASNIEMCEASINDS, EHIILUTEMNIDELNDHD,
BAERAOEEGIEFREETE
IETOCRE T2 EEBEYREEHERVRHEES
TETOEXTRVLAEAN
ERPEEEMCBT2EGDER T SO H R

Cities should obtain industrial facility data and emission factors from:

- Continuous emissions monitoring (CEM), where emissions are directly measured at all times

- Periodic emissions monitoring undertaken over a period(s) that is reflective of the usual pattern of the plant’s

operation to derive an emission factor that is multiplied by output to derive emissions

- Irregular sampling to derive an emission factor that is multiplied by output to derive emissions

HMIEU TS TEE T — 2 R VB REEAF T HOHE ELL(should),
BEHENBICEENICAESNDGE. Mt 2548 (CEM)
HHEEBAEOICEHENELONIHERBERILHIZTIUNDBREDBE D/NF— % RIELTLSHE]
Bz B TERINOEEHWHHEEER
BHEEBAOICEHENELLNIBHBERER[ILODTREHDHY U TILERE

If a city does not have access to factory-specific data for the chemical industry, IPCC methods are outlined in

Table 9.4.
EZETEIZODWTCEmATEBEAE T —2ZF A TERNEEL, IPCC FEMNE 9.4 (TSN TS,
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Table 9.4 Calculating chemical industry emissions

Emission

sources

Simplest approach

for quantifying
emissions

Ammonia production

Source of
active data

Link to default
emission factor calculation

Table 3.1 of Page 3.15 from Chapter 3

An;:m;;a CO; multiplied by fuel of Volume 3 of 2006 IPCC Guidelines for
production emission factor National Greenhouse Gas Inventories
Nitric acid Nitric acid production Table 3.3 of Page 3.23 from Chapter 3
» odc :tcilon N,O multiplied by default of Volume 3 of 2006 IPCC Guidelines for
produ emission factor National Greenhouse Gas Inventories
Adipic acid Adipic acid production Table 3.4 of Page 3.15 from Chapter 3 of
ro::lcc:i:)n N,O multiplied by default Volume 3 of 2006 IPCC Guidelines for
P emission factor o contactthe National Greenhouse Gas Inventories
P — operators or
Coorolactan rpd chion mufiislied owners of the Table 3.5 of Page 3.36 from Chapter 3
r:du ction N,O E © d:fa Ttnemlijssi% ne industrial facilities ~ of Volume 3 of 2006 IPCC Guidelines for
P fyd Y at which the National Greenhouse Gas Inventories
e processes occur
and obtain
- Carbride production P Table 3.7 of Page 3.44 from Chapter 3
i elevant act L
Carbrldt.a CO,and CH,  multiplied by default :j ¥ L of Volume 3 of 2006 IPCC Guidelines for
production i ata ) )
emission factor National Greenhouse Gas Inventories
. ® Contact national
Titanium T'ta”'““." slag g inventory compiler  Table 3.9 of Page 3.49 from Chapter 3
production multiplied 1y P i
dioxide Cco o to ask for ifi of Volume 3 of 2006 IPCC Guidelines for
. 2 by default emission eSS ECile ) .
production factor production data National Greenhouse Gas Inventories
within the city
; boundary
Soda ash cs)?fjr:lozzhuzgc;ductlon, Table 3.1 of Page 3.15 from Chapter 3 of
roduction Co, multiolied b Idefault Volume 3 of 2006 IPCC Guidelines for
PEOCOCEC e Y National Greenhouse Gas Inventories
emission factor
Consumption
of feedstock, or Table 3.30 of Page 3.47 from Chapter
Hydrogen © production of 3 of Volume 3 of 2019 Refinement
production 2 hydrogen, multiplied to 2006 IPCC Guidelines for National
by default emission Greenhouse Gas Inventories
factors
Table 9.4 Calculating chemical industry emissions
=94 LFITEHHEDE
Emission sources GHG Simplest approach for | Source of active data Link to default emission factor
BeR Emissions | quantifying emissions EHET —ADOEHIR | calculation
GHG #H | tHEDEELDEEL TATHIDOHEH R ETE~D
2 A& vy
Ammonia CO2 Ammonia production » Contact the Table 3.1 of page 3.15 from
production multiplied by fuel emission operators or owners | Chapter 3 of Volume 3 of 2006
FTUEZTHEE factor of the industrial IPCC Guidelines for National

TUEZTEESICIREHE
HEREHEECS

facilities at which
the processes occur
and obtain relevant
activity data
oM fThind

Greenhouse Gas Inventories
2006 4 IPCC EERIREH RV
RUMHBARZAY TH)2— LA
3. F¥SA2—3DR—=T 315 D
% 3.1

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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Nitric acid N20O Nitric acid production
production multiplied by default
B & 2 emission factor
R EBIZTA T4 ILAD
B REEELCD
Adipic acid N2O Adipic acid production
production multiplied by default
TIOEUBEDEEE emission factor
TOCUBEERICT AT 4
ILhOHEH R EEFELD
Caprolactam N20O Caprolactam production
production multiplied by default
HITOSURLEE emission factor
hIOSHR L EESIZT «
THIVMDHEHREHZFELD
Carbride CO2 and Carbride production
production CHq multiplied by default
H—\AR(RAEA emission factor
LT L) A EE A—INAREESICT 474
ILhOHEH R EEFELD
Titanium dioxide CO2 Titanium slag production
production multiplied by default
ZERIETFRUKEE emission Factor
FRURSTEISTATHI
PO REEFELD
Soda ash CO2 Soda ash production, or
production Trona used, multiplied by
V=R REE default emission factor
V—HIREERIC, XiFhA
FTERWT, TA474ILbD
PHAEHEELD
Hydrogen CO2 Consumption of
production feedstock, or production
KEREE of hydrogen, multiplied by

default emission factors
JRRCHBE NIEKERERE
BIZTATA DB Z 3K
HELD

TERROBEEE
XIEFBEIERE
LY BEDEBET
—3%55.

« Contact national
inventory compiler
to ask for specific
production data
within the city
boundary
EDA 2 RUNMER
EDEFELY, BT
BERANOEBOEE
T—R%EIKEET D,

Table 3.3 of page 3.23 from
Chapter 3 of Volume 3 of 2006
IPCC Guidelines for National
Greenhouse Gas Inventories
2006 £ IPCC BR=ERIE AR
NUNAARZTA TH)a—LA
3. F¥SA2—3DR—=T 323 D
#£3.2

Table 3.4 of page 3.15 from
Chapter 3 of Volume 3 of 2006
IPCC Guidelines for National
Greenhouse Gas Inventories
2006 £ IPCC R=ERIE AR AV
NUNAARZTA TH)a— LA
3. F¥SA2—-3DR—=T 315 D
*34

Table 3.5 of page 3.36 from
Chapter 3 of Volume 3 of 2006
IPCC Guidelines for National
Greenhouse Gas Inventories
2006 £ IPCC R=ERIE AR
NUNAARTAY TH)a—LA
3. F¥SA2—3DR—T 3.36 D
% 3.5

Table 3.7 of page 3.44 from
Chapter 3 of Volume 3 of 2006
IPCC Guidelines for National
Greenhouse Gas Inventories
2006 £ IPCC R=ERIE AR A
NUNAARZTA TH)a—LA
3. F¥TA—3DR—=L 344 ©
%= 3.7

Table 3.9 of page 3.49 from
Chapter 3 of Volume 3 of 2006
IPCC Guidelines for National
Greenhouse Gas Inventories
2006 £ IPCC R=ERIE AR A
NUNBARZTAY TH)a— L
3. F¥SA2—3DR—T 349 @
*3.9

Table 3.1 of page 3.15 from
Chapter 3 of Volume 3 of 2006
IPCC Guidelines for National
Greenhouse Gas Inventories
2006 £ IPCC R=ERIE AR AV
NUNBARZTAY TH)a— L
3. F¥SA2—3DR—=T 315 D
% 3.1

Table 3.30 of page 3.47 from
Chapter 3 of Volume 3 of 2006
IPCC Guidelines for National
Greenhouse Gas Inventories
2006 £ IPCC R=ERIE AR
NUNBARZTAY TH)a— L
3. F¥TA-3DR—=T 347 ®
% 3.30

65.Depending on the hydrogen production technologies and whether it is produced as main product or by—product
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or intermediate product, GHG emissions from hydrogen production could be allocated to the IPPU sector under
hydrogen production industry or other industries, or under the Energy sector if produced from steam reforming and
gasification of fossil materials. They could also be (partly) biogenic if the feedstock contains biogenic component.
For details, see Chapter 3.11 from Volume 3 of the 2019 Refinement to IPCC 2006 Guidelines for National

Greenhouse Gas Inventories.

9.3.3 Emissions from metal industry

933 ERIFENOOHHE

GHG emissions can result from the production of iron steel and metallurgical coke, ferroalloy, aluminum, magnesium,
lead, zinc, and rare earth metals.

GHG BEHEL. MR WASRAI—IR, JIA7OA, TILZIZIL TRV IA . BROLT7—AE&RBOHE
M"oELS,

Emissions from metal industry depend on the technology and raw material type used in production processes. In
order to estimate metal industry emissions, cities need to know:
- Major metal production industry within the city boundaries
- Annual metal production output and different types of raw material consumption
- Technology used in the metal production process
- Emission factors of different product/raw material in different production technology
ERIENMOHFHEF HETOCATHVONEEMERPREOERICEESND, EBRIFZHHEEZEEYT
21212, HHIFLUTZHERENH D,

HMOEFRAOTEGEBRISET X

FHERIESBREEERVERIBEHOREES

S RBELE IO R TALL - H

ERDEERMICHT DR DHR/[RE OB H R

Cities should seek data and emission factors from:

- CEM where emissions are directly measured at all times

- Periodic emissions monitoring that is undertaken over a period(s) that is reflective of the usual pattern of the

plant’s operation to derive an emission factor that is multiplied by output to derive emissions

- Irregular sampling to derive an emission factor that is multiplied by output to derive emissions

HHTLUTHOT—2RUVBEHERBEEAFLESET DDOMNEFELL (should)
BHENBICEENICAEINDEGE CEM
HHEZBL-HOICEHENELONITHFRBEBTLI-HICTIUIDBREEDBED/NNI— % KL T SH]
BZBEL TERINOTE W HEEER
BHEBEEIOICEHENRLONIHFHERERIODREMADY U TILERE
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If a city does not have access to factory—specific data for the metal industry, IPCC methods are outlined in Table

9.5.

ERBRIEICODWTE TN LIHZEAR T —2EF A TERNEEIL, IPCC FENEK 9.5 [THIERIN TS,

Table 9.5 Metal industry

Emission
sources

Metallurgical
coke
production
CO,, CH,
Iron and
steel
production
Ferroalloy
production <0, chH,
Aluminum
production 2.
Co,
Magnesium
production S
HFC and
other GHG
emissions®
Lead
production Cth
Zinc
production co:
Rare earths e
production e

Table 9.5 Metal industry

Copyright® SLSV CES Wf7t/SLSV CES INSTITUTE

Simplest approach for

quantifying emissions

Assume that all coke made onsite
at iron and steel production facilities
is used onsite. Multiply default
emission factors by coke production
to calculate CO, and CH, emissions

Multiply default emission factors by
iron and steel production data

Multiply default emission factors by
ferroalloy product type

Multiply default emission factors
by aluminum product by different
process

Multiply default emission factors by
Magnesium product by raw material
type

Assume all SF, consumption in

the magnesium industry segment
is emitted as SF Estimate SF, by
multiplying default emission factors
by total amount of magnesium
casted or handled.

For HFC and other GHG gases,
collect direct measurements or
meaningful indirect data

Multiply default emission factors
by lead products by sources and
fumace type

Multiply default emission factors by
zinc production

Multiply default emission factors by
rare earths production

Source of active
data

Govemmental agencies
responsible for
manufacturing statistics,
business or industry
trade associations, or
individual iron and steel
companies

Aluminum production
facilities

The magnesium
production, casted/
handled data and raw
material type may
be difficult to obtain.
Inventory compiler
may consult industry
associations such

as the International
Magnesium
Association.

Governmental agencies
responsible for
manufacturing statistics,
business or industry
trade associations,

or individual lead,

zinc, and rare earths
producers
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Link to default emission
factor calculation

Table 4.1 and Table 4.2 from
Chapter 4 of Volume 3 of

2006 IPCC Guidelines for National
Greenhouse Gas Inventories

Table 4.5 and Table 4.7 from
Chapter 4 of Volume 3 of

2006 IPCC Guidelines for National
Greenhouse Gas Inventories

Table 4.10 from Chapter 4 of
Volume 3 of 2006 IPCC Guidelines
for National Greenhouse Gas
Inventories

Table 4.19 from Chapter 4 of
Volume 3 of 2006 IPCC Guidelines
for National Greenhouse Gas
Inventories

Table 4.20 from Chapter 4 of
Volume 3 of 2006 IPCC Guidelines
for National Greenhouse Gas
Inventories

Not applicable

Table 4.21 from Chapter 4 of
Volume 3 of 2006 IPCC Guidelines
for National Greenhouse Gas
Inventories

Table 4.24 from Chapter 4 of
Volume 3 of 2006 IPCC Guidelines
for National Greenhouse Gas
Inventories

Table 4.26 of Page 4.87 from
Chapter 4 of Volume 3 of
2019 Refinement to 2006
IPCC Guidelines for National
Greenhouse Gas Inventories

All Rights Reserved



£95 &I %

Emission GHG Simplest approach for quantifying | Source of active data Link to default
sources Emissions emissions AEET—20BHIR emission factor
BeiR GHG 3 H | SkHEDEE(LOBELRFE calculation
g TATHNIOHEHF
BEE~DUY
Metallurgical CO2, CH4 Assume that all coke made onsite | Governmental ~ agencies | Table 4.1 and Table
coke production at iron and steel production | responsible for | 4.2 from Chapter 4 of
BEI—IRALEE facilities is used onsite. Multiply | manufacturing  statistics, | Volume 3 of 2006
default emission factors by coke | business or industry trade | IPCC Guidelines for
production to calculate CO. and | associations, or individual | National Greenhouse
CH4 emissions iron and steel companies Gas Inventories
BERUCHMEERZORSCHE | 2EHIHCEELTFOBUT | 2006 4F IPCC RERD
BEINEZE£TOI—JRFRGFT | HEA FEXEFEEREIR | RARARUNMAAR
FERAINEEEE, CORUCH, | RXULE L DELiHA*E A TA)2— LS8,
BEH B EDE=HIZTATHILED FoThA—4F 41 K
BRI REESEEL Uk 4.2
o
Iron and steel Multiply default emission factors
production by iron and steel production data
S R S A E T AT A IO RIS R O
HSET—AELD
Ferroalloy CO2, CH4 Multiply default emission factors Table 4.5 and Table
production by ferroalloy product type 4.7 from Chapter 4 of
JTOFOA 4R TA7AISOHFHFEHI<TO7O Volume 3 of 2006
THRBOEHEEELD IPCC Guidelines for
National Greenhouse
Gas Inventories
2006 £ IPCC E=%)
BAXARIUN)TAR
TA, TA)a—L3,
FyTa—4 K 45 &
Ux 4.7
Aluminum CcOo2 Multiply default emission factors | Aluminum production | Table  4.10  from
production by aluminum product by different | facilities Chapter 4 of Volume 3
FIVEZOLARE process TV LA EEREER of 2006 IPCC
TATHILNOHHRBELDT Guidelines for
OFACEDTILEZOLKEEES: National Greenhouse
E(3 Gas Inventories
2006 £ IPCC E=%h
BAXARIUN)TAR
PP UEESVNCN
FrFB—4 % 4.10
Magnesium CO2 Multiply default emission factors | The magnesium Table 4.19  from
production by Magnesium product by raw | production, Chapter 4 of Volume 3
REESIN:Y: 3 material type casted/handled data and of 2006 IPCC
TATAILLDBEH R EIZREDFE | raw material type may be Guidelines for
Lo T o L EEEEZFEL | difficult to obtain. National Greenhouse
3 Inventory compiler may Gas Inventories 2006
consult industry F£2006IPCC R=E%)
associations such as the BHRARIN)HAR
International Magnesium SAv. A1 — L3,
Association. FvFh—4 3K 419
RIS LEFE, $E/E
SFs Assume all SFe consumption in BNT—2RVEHOERE [Taple 420 from
the magnesium industry segment | [FAFT2DODELNNGE | Chapter 4 of Volume 3
is emitted as SF Estimate SFe by | A& %, AN UNERE of 2006 IPCC
multiplying ~ default  emission | (&, EEX T * U AHE | Guidelines for
factors by total amount of | (the International National Greenhouse
magnesium casted or handled. Magnesium Association)® | Gas Inventories
RUXVILTERTAVITOSR 20064 IPCC :B=E%h
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THOSFeMHESCSFELTHRH
SNBERETE, SFOETATAILID
BEH RIS FBYR b=

ESLEEBRIERT
2o

BHZAURUNIHAR
FAU, TH)a— L3,
FxTHB—4 F 4.20

RVXSILDEEELTHEET
2o
HFC and | For HFC and other GHG gases, Not Applicable
other GHG | collect direct measurements or BAEL
emissions66 | meaningful indirect data
HF CR Ut dGHGH RIZDWNT
. BEAEXEEERCMET
—3%ENET D,
Lead production | CO2 Multiply default emission factors | Governmental agencies | Table  4.21 from
SRAEEE by lead products by sources and | responsible for | Chapter 4 of Volume 3
furnace type manufacturing  statistics, | of 2006 IPCC
TATHINOBEHE R EIZFHESE K | business or industry trade | Guidelines for
WBENPC EDSAEEER LS, | associations, or individual | National Greenhouse
lead, zinc, and rare earths | Gas Inventories
producers 20064 IPCC R=%)
BLUEMECE LR/ OBUN | BHRAURUNIHAR
HER, FEIEERSIR | S/, YA)1—L3,
ARXIFELZ DM, $HRUL | FyF2—4 % 4.21
Zinc Production | CO» Multiply default emission factors | 7 7 —A&EEZE Table 4.24  from
B by zinc production Chapter 4 of Volume 3
TATHILNOHHFRERICHEES of 2006 IPCC
ZELS Guidelines for
National Greenhouse
Gas Inventories
20064 IPCC BRE#R
HRA Y RUMHARTA
V. IA)A— L3, FNT
A—4 5= 4.24
Rare earths | CO2 Multiply default emission factors Table 4.26 of Page
production by rare earths production 4.87 from Chapter 4
L7 7—AEE TATAHISDBEHEHRILT T — of Volume 3 of 2006

AEEBEELD

IPCC Guidelines for
National Greenhouse
Gas Inventories

20064 IPCC :EE%
BHRAURIUNHAR
FAv, TA)21—L3,
FrTar—4 X —
.87 DX 4.26

66. Others include fluorinated ketone and various fluorinated decomposition products e.g., PFCs

67 Also known as mineral turpentine, petroleum spirits, or industrial spirit (“SBP”).

68 Also known as paraffin or paraffin oils (UK, South Africa).

9.4 Calculating product use emissions

9.4 REFERHHEDHE

Products such as refrigerants, foams or aerosol cans can release potent GHG emissions. HFCs, for example, are
used as alternatives to ozone depleting substances (ODS) in various types of product applications. Similarly, SFg

and N,O are present in a number of products used in industry (e.g., electrical equipment and propellants in aerosol
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products), and used by end-consumers (e.g., running shoes and anesthesia). The following methodological guide is
listed according to the type of common product uses.

Wi (refrigerants), JAXIZT 7YV —ILEIK, 38 AN7%4 GHG BEHEEKE TS, HIAIE HFCs 1X, #kAGIEEDOR &
RARCENTHV U BREDEORBLLTERASND, RERIC. SFe BU N0 (&, TETHEASND(fI, EXH
"RUOI7—-LRBEDOBEEA X (propellants) ) FHRMEHBEZETEASND (B, 50 =272 1 —XRUFKRE
(anesthesia)) MRUDE RIZEET D, UTDOHEEHANE, — R R FEROBEICHKVIIZEINTIND,

9.4.1 Non-energy products from fuels and solvent use

9.4.1 BMEMLOIFTRILF—H G RIALEA

This section provides a method for estimating emissions from the use of fossil fuels as a product for primary
purposes (but not for combustion or energy production). The main types of fuel usage and their emissions can be
seen in Table 9.6.

COE72avTlE, (BERIETRILF—EEDEHTIEN) TLBHOEHOOHELELOE R BRBOERANSDOHE
HEZETIHFEEREL TS, MEFAOEREHEEZOBHEIL, XK 9.6 [CREHEHSIN TS,

Table 9.6 Non-energy product uses of fuels and other chemical products

Types of fuels used Examples of non-energy uses _

Lubricants Lubricants used in transportation and industry

Paraffin waxes Candles, corrugated boxes, paper coating, board o

sizing, adhesives, food production, packaging

Bitumen; road oil and Used in asphalt production for road paving
other petroleum diluents
(NMVOC, CO)#°

White spirit,*” kerosene,*® As solvent, e.g., for surface coating (paint),
some aromatics dry cleaning

Table 9.6 Non-energy product uses of fuels and other chemical products
% 9.6 MR UOMOEZEHE GO RILF—E B UUND AR

Types of fuels used Examples of non—energy uses Gases
FEARSNIBROESS IRILF—=LISNDFERDH AR
Lubricants Lubricants used in transportation and industry CO,
B G R RO T ETHRSNDEEH

Paraffin waxes Candles, corrugated boxes, paper coating, board

INT T4 TTYT R sizing, adhesives, food production, packaging

Ay, BR—ILEE. O —T 12T EREOH A
I, EEEl. BREE, 3%

Bitumen; road oil and other petroleum | Used in asphalt production for road paving (NMVOC, C0)69
diluents EREEDOOT AT 7ILNEETHERA

RS ERHRCOR MR FRE

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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White spirit,67 kerosene,68some | As solvent, e.g., for surface coating (paint),
aromatics dry cleaning

EHsm (White spirit), oy >y, —280 | FIAE BEIA—TA42 7 (RUF) RS49)—=2F
FEH DEHD. BFIELT

Fuel and solvents are consumed in industrial processes. To estimate emissions on a mass—balance approach, cities
need to know:

- Major fuel and solvent used within the city boundaries

- Annual consumption of fuels and solvent

- Emission factors for different types of fuel and solvent consumption

BB R CREE TETOERTHEIND, WAL (mass-balance approach) [CEDEHHEXETE T H71=0HIZ,
EHHELLTORBBENDH D,

-HHEARNTELN =B R ALK

R R NBEOEREHER

R R AEOHEEDELRDEHOE L R

Cities should obtain facility—specific fuel/solvent consumption data and their respective uses with city—specific
emission factors. If unavailable, IPCC methods are detailed in Table 9.7.

LR ERRE/ BEEET ARV ZENETNOAREHTE BB HFREEAF T HOMNEELL (should),
IPCC MFAIFFE 9.7 ITEERIN TS,

Table 9.7 Non—energy product emissions
=97 T RILF—EEHHE

Types of Examples of non-energy | GHG Source of active data Link to default emission factor
fuels used uses emissions EEET—A0OEFERR calculation
FERENIHB | TRILF—DANOFIAD | GHG HEHE TATAHNSDOBERREETEDY
BofESR 45 )
Lubricants Lubricants used in CO, Basic data on non-energy Method 1, Chapter 5 of Volume
& transportation and products used in a country 3 of 2006 IPCC Guidelines for
industry may be available from National Greenhouse Gas
HERUVITETHASN production, import and export | Inventories (p. 5.9)
2E 5 data and on the energy/non- | 2006 fERENEH AN b
energy use split in national UHARSADTA) 21— L3DF
energy statistics. ¥ 752—=5, ETI)IL1(p.59)
Paraffin Candles, corrugated EARCEAINEZIRILF— Chapter 5 of Volume 3 of
waxes boxes, paper coating, LN B OEART—HIE, 2006 IPCC Guidelines for
NTTq-T) board sizing, adhesives, DIFILF—HFEETD, THRILF | National Greenhouse Gas
IR food production, —RUZRILEF=LIS DR Inventories (section 5.3.2.2,
packaging DRENZDNVTOEE, BA K | page 5.12)
aovy, BR—ILFaE, K VT —420 b AF A D5 2006 FBEHRARI UL
DA—T42T | EHEDOH EnHd, DAARZA DT H)2—L3DF
ffi. #EE. BRE ¥y IF2—-5 (&3> 5322,
E. 2% R—2 512
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CO2 emissions from all product uses can be estimated by following Equation 9.5.
HRFEAND CO2 BEHEIFLUTOFHER 9.5 TEETES,

Equation 9.5 CO, emissions from non-energy
product uses

CO, Emissions =

3, (NEU, x CC, x ODU, ) x 44/12

NEU, = non-energy use of fuel i, TJ

o« _ specific carbon content of fuel i, tonne C/
| T) (=kg C/GJ)

ODU, = ODU factor for fuel i, fraction

44/12 = mass ratio of CO,/C

Source: Equation adapted from 2006 IPCC Guidelines for
National Greenhouse Gas Inventories Volume 3 Industrial
Processes and Product Use available at:
www.ipcc-nggip.iges.or.jp/public/2006gl/vol3.html

Equation 9.5 CO, emissions from non-energy product uses
SFER 95 TRLF—LNOEZFANSDCOHH =

CO2 Emissions =

Zi (NEUi x CCi x ODU; ) x 44/12
CO: HiEE =

¥ (NEU x CCi x ODU; ) x 44/12

NEU; = | non-energy use of fuel i, TJ
PR DT RIILF LS DOFIA, T

CCi = | specific carbon content of fuel i, tonne C/TJ (=kg C/GJ)
et OEFRFREEE. FoC/T(=kg C/GJ)

ODUi = | ODU factor for fuel i, fraction
#rt i OODURE. ElE

44/12 = | mass ratio of CO2/C

CO./C DEBEHLR

Source: Equation adapted from 2006 IPCC Guidelines for National Greenhouse Gas Inventories Volume 3 Industrial
Processes and Product Use available at: www.ipcc-nggip.iges.or.jp/public/2006gl/vol3.html

H# BT E R, www.ipce-nggip.iges.or.jp/public/2006gl/vol3.html Avs A FERIREZ 2006 4E IPCC JEERIEHA XA
RUNJAAZ VA, TA)a—LA 3, TETOEARVEZOERAMNSE| A

In this equation, ODU represents the fraction of fossil fuel carbon that is oxidized during use (ODU), e.g., actual co—

combustion of the fraction of lubricants that slips into the combustion chamber of an engine. The sources of data

and default value links can be found in Table 9.7.
ZOFHERXTIE, ODU A, EHFIZEREL=(0DU)E AR R EZ. DEIEEXRT,

EEHOES =B EEE (actual co-combustion),
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T3,

67 Also known as mineral turpentine, petroleum spirits, or industrial spirit (“SBP”).
68 Also known as paraffin or paraffin oils (UK, South Africa).
69 NMVOC and CO are not covered by the GPC, but are included in IPCC Guidelines.

9.4.2 Calculating emissions from the electronics industry
942 EFIENISOHHEDTE

This section includes methods to quantify GHG emissions from semiconductors, thin-film-transistor flat panel
displays, and photovoltaic manufacturing (collectively termed “electronics industry”). Several advanced electronics
manufacturing processes utilize fluorinated compounds (FC) for plasma etching intricate patterns, cleaning reactor
chambers, and temperature control, all of which emit GHGs.

DU avIziE, E2ar 22 —(semiconductors), EENT Y D R AT TN R IL T 4 X T LA (thin-film-transistor
flat panel displays) & KIS 5 E /%)L BEHE E S 3 (photovoltaic manufacturing) (BFETIEFIE 1EWND) D
b0 GHG FHHENEELDFENEEND, (KOO DEENEFERIE TR TE, N MEROTZIAITYF
>4 (plasma etching intricate patterns). U772 —F o N—DHEE R NEESEO=HIZTv3R{EE % (fluorinated
compounds )(FO)&EAT 5, “hdDLTIE GHG 2T 5,

To estimate the fluorinated gas emissions from the electronics industry, cities need to know:
- Major electronic production industries within the city boundaries
- Annual production capacity of the industrial facility
- FC emission control technology used
- Gas fed-in and destroyed by the FC emission control system
BFIEMODOTYFRA X (fluorinated gas) e EEEE T 570, BHIELUTEMBNENH D,
HMOERANOTEGEFRISETE
TR DFREAEERES
FRAINFC SEHEEEM
FC BEH BB X T AlCKYHBINBIES N H R

Cities should contact electronic production facilities to obtain facility—specific emissions data. If facility—specific
data are not available, cities can use IPCC methods outlined in Table 9.8.

ik, EREEHFET 2275 -OICEFREBHICENE LB IONEELL (should), FEZREHT—2H
AFTELWNGEF, EAIE K 9.8 ITHBEINTOSFEEANDIEATES,

Table 9.8 Calculating emissions from the electronics industry

98 BFILH#ADOHHBOHE
| Electronics | GHG | Simplest approach | Source of active data | Link to default |
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production Emissions | for quantifying | JEFET—2DIEHRIE emission  factor
processes GHG emissions calculation
Er4£EIOwx | HHHE BHEOEELNDE TATFIEDEEH
Bah*E FEBEE~DUY
9

Etching and CVD

photovoltaic
HEIR REBETA

RRE R

Generic emissions
factors are multiplied

manufacturing design
capacity of
substrate processes

Generic emissions
factors are multiplied

and design capacity

Inventory compilers will need to determine
the total surface area of electronic

cleamng for by the annual substrates processed for a given year.
semiconductors, . L o . . )
- capacity utilization Silicon consumption may be estimated using
liquid crystal ) "

X and the annual an appropriate edition of the World Fab
displays and

Watch (WFW) database, published quarterly
by Semiconductor Equipment & Materials
International (SEMI). The database contains a

HD, VOAVEESIT. ERREEREERE
B EHA A (Semiconductor Equipment &

—BAR—ZADBEY M ERNTEHETHIEN

— AR | TED, T—AXR—XIZF HADTTUIDY
EHEREEHRUE | ANMEER P R&D, /MOyNTTUNE) A,
SHREHEZELD BT, SRETREN. I/ - A X RUVZ DI

ZEHZ, EFENTND, R, SEMI D
[Flat Panel Display Fabs on Disk] 7—%~X—
A&, RO TFT-FPD #ED=HDHTAH
EEORBENRESNTD,

i;gaﬁ?&ﬁgﬁ —RRAOHE R BRI, |i§t of plants (produotion.as wgll as R&D, . ga%efaz, (F;?]get
ToF TR LEMIOFRER | pilot plants, ete.) worldwide, with information 3 of V;(I)LTne 3agfer
OVD %% BEAN R UEMENEER | about location, design capacity, wafer size 006 IPCC
’ FTRENEFELD and much more. Similarly, SEMI's “Flat Panel Guidelines for
Display Fabs on Disk” database provides an National
HFCs estimate of glass ooqsumphon for global Greenhouse Gas
PFCs TFT-FPD manufacturing Inventories
SF6 AUNUNERER, —EOFICMESNE | 20064 IPCC B
NF3 BFEROREEABESTERATTDINEN FHRHRA A

INIFARZA T
F)a1—L3, Fv7

Heat transfer by the average Materials International) (SEMDIZ&RYEBHHAS | g—3 ~—
fluids capacity utilization EIZHENn S World Fab Watch (WFW)DT | 516, E 6.2

9.4.3 Emissions from fluorinated substitutes for ozone depleting substances
943 FVUEBIEYWEDTYRILKREY (fluorinated substitutes) MoDHEHE

HFCs and, to a very limited extent, PFCs, are serving as alternatives to ozone depleting substances (ODS) being

phased out under the Montreal Protocol70. Current and expected application areas of HFCs and PFCs include71:

- Refrigeration and air conditioning

- Fire suppression and explosion protection

- Aerosols

- Solvent cleaning

- Waterproof films for electronic circuits

- Foam blowing

- Other applications/2

HFC R, JEBICRON-EFE T, PFC A, EVNA—ILEEEICE DERAICELINS TV VU ERIZEYE(ODS)
DRELLTEDND, HFC XU PFC ORAERVFESNDIBABBICITLUTNEEND,
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ABERVOI7—IVTaYazyy
SHK RO IR

CIT7V—IL

SAF| A (Solvent cleaning)

- %&58 (Foam blowing)

b D A&

To estimate GHG emissions from these products, cities need to know:

- Major industry that uses fluorinated substitutes within the city boundaries

- Fluorinate gas purchase record by the major industry and their application

NLOEBMNED GHG HFHEZEE T 57=0ICF, BMIEUTZROIDENDH D,
HHBEARNTIVRIEREYEEAIIEIELGTE
FTERTEICKDTYFERIEH A (Fluorinate gas) B A& K NZFD AR

For accuracy, a city should contact a related facility to get plant-specific purchase and application data. Cities can
use IPCC methods in Table 9.9 for default activity data and emission factors.

EREEDESIZ, BHIE. TIUMNEBBARVERT —22B5-0ICBE T HEEICEANEDLEL2ONEFELL
(should), #BMIIE, TATHIIDFBHET 2R UHHEKIZDONTER 9.9 O IPCC FEREFERTHENTED,

Table 9.9 Substitutes for ozone depleting substances

x99 FVUVRBHEYEORE

Substitutes for | GHG Simplest approach for quantifying emissions Source of active data Link to default
ozone depleting | emissions | BEtHEDEELD=HDOEELR A EBHET—ADERIR emission factor
substances GHG #EH calculation
FIVEBEIEY | £ TATHILDHE
BORER HERBETEDY
2
Substitutes for | HFCs Emission-factor approach: Quantity of each Users can
ozone depleting | PFCs - Data on chemical sales by application chemical sold as search the IPCC
substances - Emission factors by application substitutes for ozone— Emissions Factor
TV R EY) depleting substances. Database (EFDB)
BORE & Mass—balance approach: Data on both domestic for datasets
- Data on chemical sales by application and imported substitutes | 7—%(ZDUL\T,
- Data on historic and current equipment quantities should be a—H%—I% IPC
sales adjusted for import/export by collected from suppliers. | CHEHZET—
application TIVEBHEMEORE | X—X(EFD
BEHRBUE el THRFEEN &1k B)EFES LN
-ARIMEESIRFEDT —4 FROE, k2,
- AR B e R EARARVHADRE &
DEIZDNTOT—ARIE
MBI E BBEHDNESINDID
-FAZBMEERRTET —42 MEELLY,
-FARBIEA/ EHORAEDHDBERY
REOHBIRTDOT—4
Waterproof PFCs Emission-factor approach: Number of electric IPCC 2019
films for - Data on number of electric circuits circuits manufactured Refinement to
electronic manufactured should be collected from | 2006 National
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circuits - Emission factors by application industry Guidelines

BE7K T 4L L BEHRBUE HEINEEFEFEOH | 2019 FLET

UEFE BESN-EFRIEOHDT—4 F. ERAMBINESIND 2006 F£HMRZ
- AR B DOHEH R DOHEZFELL\(should), AV

Box 9.1 Calculating emissions from product use using a consumption-based approach

Product use emissions may also be calculated according to Case Study
consumption activities within the city boundary. This approach i i
) P . U Y PP Gibraltar used the consumption-based approach to calculate
estimates emissions based on where the products are o ) ] )

emissions from product use. With no industrial processes

purchased and/or used, rather than where they are produced.

Cities can apply both a bottom-up and top-down approach to
estimate the consumption-based emissions from product use.

taking place within the city boundary and limited data
on product use, Gibraltar used data from the National
Atmospheric Emissions Inventory for the United Kingdom—

which compiles estimates of emissions from UK sources,

A bottom-up approach would involve identifying products . : . L
o ) ) including crown dependencies and overseas territories, for

purchased within the city boundary, the quantity and o o
- submission to the UNFCCC—to calculate emissions from
average lifetime of each product, as well as the average . i i
product use. Emissions were apportioned to the inventory

rate of emissions during use. A top-down approach, on the ) ) )
boundary using a range of appropriate scaling factors:

other hand, would take regional or national-level activity or
Product use

emissions data and adjust to the inventory boundary using an Scaling factor

Aerosols Population
GDP

Number of vehicles

appropriate scaling factor.

Commercial refrigeration

Mobile air conditioning

Source: Ricardo-AEA (2014) A City-level Greenhouse Gas Inventory
for Gibraltar.

Box 9.1 Calculating emissions from product use using a consumption-based approach

Box 9.1 HEEEREZZAVVHADOEANISOHHEDHE

Product use emissions may also be calculated according to consumption activities within the city boundary.
This approach estimates emissions based on where the products are purchased and/or used, rather than
where they are produced.

HAERBEHER BHIERAANDHEEEHEICHVEGTE T OIENTED,
BTG BARY/ XS EASNEIGMEEEICHHELEE T 5,

ZOHETIE, EEMNELESN

Cities can apply both a bottom-up and top—down approach to estimate the consumption-based emissions
from product use.

i, HEOFEAMOHEEEERFHEEZETE T DOIC, RMLAT YT HERUMNITTIUFENFE
BT 5IEMNTES,

A bottom-up approach would involve identifying products purchased within the city boundary, the quantity

and average lifetime of each product, as well as the average rate of emissions during use. A top-down
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approach, on the other hand, would take regional or national-level activity or emissions data and adjust to
the inventory boundary using an appropriate scaling factor.

RLT YT HEF BHERGOBASNEZRG, FRLODERVEEYIAT2( L ROERFROFEHED
FEL—NERETDENREERD, A hTAIUFEEE A REELNILOESEXFHFEHET
—R2E AV, BUGRERAERBEERANT, AVRVNIERICRET 2,

Case Study
T —AABRT 4

Gibraltar used the consumption-based approach to calculate emissions from product use. With no industrial
processes taking place within the city boundary and limited data on product use, Gibraltar used data from
the National Atmospheric Emissions Inventory for the United Kingdom— which compiles estimates of
emissions from UK sources, including crown dependencies and overseas territories, for submission to the
UNFCCC-to calculate emissions from product use. Emissions were apportioned to the inventory boundary
using a range of appropriate scaling factors:

STINANE, BEOERANMOBHELFETILHITHEEEELEFE LTV, BMERARNTER
LTWBITETOEANEL FEHBDOFERICOVTOT AN REN THI LMD, DTFILRILTE, WE
DEAMNGOHHEZE T 5512 UFCCC I2RRHET 272, KEDE DK HEHE A~ M) (National
Atmospheric Emissions Inventory) oD T —42%FE AL, COT—4IE UFCCC IZRET 57=HD, =R
%8 (crown dependencies) R BN ETE ST, KEOHEREILOHHEENEEEEH TS, HHE
(F. BRZ EE VG RR AR RBEANTIUARNUNIBRICER SN,

Product use Scaling factor
BADER RIRRAREGRE
Aerosols Population
T7aviL AQ

Commercial refrigeration GDP
EBADBEDHS

Mobile air conditioning Number of vehicles
BEEEQI7IV SEJEADE ¢

Source: Ricardo-AEA (2014) A City-level Greenhouse Gas Inventory for Gibraltar.
HERAILR-AEA(2014) STISILAILOEBTHL RNILBEFRH AR UN)

70. The Montreal Protocol on Substances that Deplete the Ozone Layer (a protocol to the Vienna Convention for
the Protection of the Ozone Layer) is an international treaty designed to protect the ozone layer. It requires the

reduction of production and consumption of substances that are responsible for ozone depletion.
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71. IPPC.IPCC/TEAP special report on safeguarding the ozone layer and the global climate system: issues related
to hydrofluorocarbons and perfluorocarbons. Intergovernmental Panel on Climate Change, 2005.

http://www.ipcc.ch/publications_and_data/ _safeguarding_ the_ozone_layer.html.
72HFCs and PFCs may also be used as ODS substitutes in sterilization equipment, for tobacco expansion

applications, and as solvents in the manufacture of adhesives, coating and inks also including fluorinated treatment

of textiles, carpet, leather and paper.
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