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2.1SECTOR OVERVIEW

2. 121FCABEGORVERVI EW

ThRefrigerationcaomdisi ani oga@ ZRA&hraxEk@E@Gor y
met hodol ogi cal Guidelines for !mpaaysnal vGH&I i
addressinglephet iorkggneubstances (ODS) emitted
product use. (sRRAG)or s y(sltPePds) maywy p b ¢ o cdsmlsiistuabteido r
domainast egor i es:

(i) Domestic (i.e., household) refrigeration,
(i1) Commerci al refrigeration including diffe
cent rradfirziegler ati on systems in supermar ket s,
(i1i1) I ndustrial processes including chillers
food, p e tarnodc hoetnhiecrali ndustri es,

(i wv) Transport refrigeration including equip
container s, reefers, and wagons,

(v) Stationary airtaondsysbaemeagchieldibapgdmg s di a
and residential applications,

(vi) Melbinlde taiomi ng systems used in passenger

For all-appkeseasuthiysd,yr od il UbHF@srreb omrsogr essi vely
chl orofl uGFGsaldypodmaesc (Il or o HICFE™NMaanllt bods ¢ont ai
HFCs and/ or PFCs are being usedpiln cCRed raingelr ead

with the 1| ist of HFCs and the commerci al bl en
(GWPs) as well as the table with blend composi
are included in Annex 1 to this document .

Regarding Vanuat whitchthe cX.vre.rls. ar ecfartieggeorrayi ison an
the most appropriate one based on data avail a

1K LA YK K ¥ BARANIIOEA S E P2 NP2 LK LIdzo f AOkHnnc It K LIRFkow+2f dzYSok =

put I 3 S
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2. 1REFRI GERATI ON AND AI R CONDITI ONI NG i n VANU/

Refrigeration and air conditioning in Vanuat
applications; examples include conditioning s
and refrigeration systems foor fio®edr smhobwgHdCF@s
which extend their use in a variety of applic
categorized as potent greenhouse gases with hi
there is a neadnbblacaqaluieenatswvwe to these sub
better performance while trying to diminish E

The primary iIimports {18#dd, VRADIL) 0 dRCe -dadindxle. R o f
R404A has a composition of (-2250/AEHB@Q/ 4a.n@) H&F
134a. Co r4v0e7r,s ewhyi,c hR has a composi th@®RS5dHFC44. (
143al1HB8F4G Thus,2, HHELT, -14HB@, alndddaHFRG e the specif
Vanuatu uses the most.

The mo st of tenatregd ® asiend Malhwdardidra,i sa HF&€frig
Hydrof l uorocar bonk34(@HF&Lrse daoarkmmonHKC f ound I n
refrigeration systems. When released into the
(GWP) and greattlyi manerchangs. t

I n the year of 2015, Vanuatu completed a proj
Fund for the i mpl enPernottaotcioon otfo trheep | Mocret rHGHC s
and refrigerati (Robertsy2828le ms wi t h HFCs

Theranswaayomrom ODS in refrigeration and air
has proven to be one of the key caz edyeprlieetsi.n gHF
component HGFCHNGs i ama l Research Council, 1996
the ozone | ayer, they are stildl potent green
(Ravishankara et al., 2011) Ther ef or e, ongoing research is s

HFCs that are fircie@mud y farnd eercert gy oerfifes t hat i
to be the shift from ODS to HFC in aobrzooaendi't
depl ebmpgund in CHGs abbrsccHECBEC$ Nati onal Resear
HFCs are strong greenhouse gaseesvevi tthih@y il gh
not destroy the ozone | ayer (Ravishankara et
to identify-esbfeiand eapltggements for HFCs.

The DEPC currently encourages the importing of environmentally friendly gases like R600 and
R290. Vanuatu prohibits the shipment of any regulated substances, including CFCs, due to the
Ozone Layer Policy (OLP) Act Regulation Order No. 20 (Roberts, 2023)

Thphaoesutf ODS in refrigeratione@uacroeasgpr ebendi v
approach that invol vewbsntoitt uotnd sy bfuitn dalnsgo saud dra
system design, energandf propencd)j spbeakl poévent
ODS.

(0p))
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2.2. REFERENCE MANUAL

1. Data Coll ecti on

Data requiremental/bppriesampl i fied Tier 1

i

c:

cC: CC C:

cC-CcCCcCCcCC

I nformati oprodudo mesnt i ¢ npfolruagraagredttesk p or tt h e
year to befoematted. should include total m
where avail abl e.

I ntroducofi onhgermaefrigerant .

Gr owt hi m astael es of new equi pment (usually as
assessment) .

Assumgdi pment(|IPiCiCe tdietheaul t i s 15 years for
Remai ni nign argeetnitr ed 6@iqfui pmlemawrf)set at
Destruction pétiagedtequi pment (set at 0 if
Rel easefofomagenti red equi pment (set at 0 if

i mum Data requirements per agent i n Vanuat

Year of ionofradeati on

Domestic pfodgemtondtonnes) in current year
| mpoaft sagent (tonnes) in current year
Exporft agent (tonnes) in current year

Gr owt hofr aetgeui pment sales that wuses the agen

Data needed for baseline and further reportin

i

2

D
[

A
Cc
D
d

(

2 .

ata from the GHG HFCy earfeanfdgsnds pedi viudaldll y ¢ h e
n Vanuatu.

ctual or mbl#E€l edndétmpt ioni vi dual chemical s
ompl ete pe2d2a. of 2005

ata oompdodeition ofi ml\¥andwsatiunp(oppearedb!l end, i f
efault values from the blend composition t a
Refer to Annex).

2 . Data Sources (Departments, Stakehol de

The Countryébés specific data can be collected

= =4 -4 -9

Vanuatu Customs & I nland Revenue (VCIR)
Vanuatu National Statistics Office
Department of EnvironmentBEPE@Yotection and
Department of Climate Change (DOCC)

2wWSFNAIASNI Yy of SYRad O2yGlAYy | YAEGdZNBE 2F 2yS 2N Y2NB NI

Tut | 3 S



- -—I— Initiative for 4% Dept of Climate Change
I ( ‘A Climate Action h management 3 ) o - 3
-’ Transparency institute

¥ Govt of Vanuatu

Once a data set is selected, a more detailed
clarity of data requirements will allow data
specification should include details such as:
T Definition eodt.itmee skeati e ssseetse¢(orodetamd ,sum@at i
requirements for uncertainty data, emissio
T The format (e.g., spreadsheet) and struct ul
structure) of the data set,
1T Description of any assumptions made regard
representative year, technol ogy/ management
par ameter s.
T I'denti fication of the routines and ti mesca
is the data set wupdated and what el ements
T Reference to documentation and QA/ QC proce
T Contact name and department/ organization.
1T Date of availability.
(Goodwin, Woodfield, l bnoaf , Koch, & Yan, 20
Ct260KINI HPHPHPMY Cf260KIFNI 2F az2dz2NOSa yR | 00Sa
8 3
‘ Elecx?)lr‘\‘i‘:tsuingle Vanuatu Cg:zc::seand Inland ) ‘
( AD colilection of equipments ™\ Window L ) ( ac:patainraw Tables )
N containing refrigerants A > < &,
Vanuatu Bureau of Statistics l

AccCess to
Data Source

Project Consultants
(DOCC)

Project Consultants

» (VBoS)
—> L ) —nData Delivery
( &

Department of Environmental

Protection & Conservation

(0p))
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Depart mRol es arnbDates Rel evant|{Contact |[Comment
Organi zfResponsi Governin
Arrangem

VanuatulTo provi22f Ap|Memor and/ Customs |[DOCC ne

Customsion i mporleveryil®under st ajlRevenue |[send a
inland |exports (week of/Right tolSection,letter
Revenuelgases (( Il nformat|Vil a 1-2 mont |
(VCI R) Substiitu bet ween |Emai | : prior.
Refriger and DOCC|customsr
DOCC @vanuat UA f o-up o]
u emai | o]
Tel : +67cruci al
Vanuat u/Provide [22%f ApfMemor and/Vanuatu |[DOCC ne
Nationa/statistileveryil®understa|/Statistisend a
Statistiland i nfdqweek of Right tolTel: (67l etter
Of fice |on i mpor I nformat|/ 22111 [Nationa
product s bet ween |[Emastat sfStati st
containi Vanuatu nuatu. gqgl2 mont |
refriger Statisti prior.
DOCC and DOCC|Name: M€
Susie (A f o-lpo]
Stati-stijemai | o]

Di sasterlcruci al
Environn

Emai |
Tel
Leo Char
(Princig
Statisti
Soci al &
Environn
Emai | :
Tel
DepartmProvide [22f AprMemor and/The DOCC ne
Environinformateveryil®understalEnvironnsend a
Protectiproduct sweek of{Right to/Protectilletter
Conservicontaini Il nf or mat Departm
refriger bet ween |[Roselyn [Environ
data rel Depart melSenior (Protect
environnr Environm(ChemicgConsery
i mpact Protecti|Ozone) 2 month
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assessme Conserva/Emai bue(
regul at. DOCC nuatu. gqA folupo
polici es email o
regar din Richard |cruci al
usage of Pettersoc
refriger Ozone As
Of ficer
Proj elc$
(Ozone)
Emari pett
@vanuat u
u
Depart mDOCC is |Februar{Provide |[Nelson KDOCC i s
Cli materesponsiiMarch e MemorandDirectorrespons
Change |send a flyear under st alCli mate [doing =a
(DOCC) l etter r Right toEmail: up to t
rel evant Il nformatinekal o@ydepartm
the Vanu to the V|/.gov.vu |organi z
Cust oms Cust oms the req
Il nl and R I nl and R data to
The Nati the Nati del i ver
Statisti Statisti schedul
and The and the
Environn Environm
Protect.i Protecti
Conservsyg Conserva
2. 2. 3. Data Assumptions
T A hybrid Tier 1al/lb approach can use these &
refrigeration i Vanuatu. Tliteef QIOIO®GwWIl iPE Ca s s
Guidelines, Volume 3 Chapter 7, Emissions o
Ssubstances, Secti aveth.oxd.od ofgdrc adi s csussuseison or
T HFCs and PFCs are not produced nor exportec
T Assumed percentage of new (®¥Gui pment export e
T Assumed percentage of new e(qTuoi pbnee ndte tienmpnoirnt e
T Emi ssions from banklesdad mred alilgy rtamrt o tagle reavger Vi
applica(tbefnauwmlrteaval ue from | PCC Guideline)
T Equi pment servicing3dyadrnreot aocemméhaéei omt ol
T I'n a mat av 8 oéfi7 Rbgetf,ri gerant sal ed/ 8r ¢ 33 %¢ d
are used to char(gbke ffaoul tn ewa leugeu i fprmoerm t1.PCC Gu
T Across all sub applicatiohs,y¢hbesfavier agel ec
from I PCC Guideline).
¢KS 1 C/ Syraarzya FTNBY | AN D@YRModHIRF2INRR NET NX D

M Jut

3 S


mailto:rbue@vanuatu.gov.vu
mailto:rbue@vanuatu.gov.vu
mailto:rpetterson@vanuatu.gov.vu
mailto:rpetterson@vanuatu.gov.vu
mailto:rpetterson@vanuatu.gov.vu

Initiative for
Climate Action
Transparency

T ICAT \Wgh

2.3 ESTIMATING GREENHOUSE GAS EMISSIONS
Figure 7.6 ecision tree for actual emissions from the refrigeration and air conditioning
(RAC) application
Box 3: Tier Zn
Lz Toer 2a method
[(Equations 7.10-7.14)
+
Yes
Are the activity daka e cxnmniryapecific,
w‘i::ﬁ::’rﬁ:::lal‘:‘t:rﬁs;l:L W es :rh_-!mnallly ar glu:m.llly derrved
areas) avaslable? Lm::::b:’:_? .
Mo
Box 2: Tier Zb
Supe
Counkry-specafic
ar proxy activity data al the
applicatson kevel (RAC)
avaalable™
Mo
L.
(Fhixin country-specilic activity Find appropreste sources of country-
— daty disrpprezated at the sub- specific, regmomalby ar globally derived
application level (the & EAC areas) actvity data &t the application lewvel
e o [ composie amitsinn factces
avalable®
Box 1: Tier 1
Mioae
CAddbNeX 2 LJ 24 GKS RSOA&AZ2Yy (NB
FYR FANI O2yRA92yAYy3I ow! /0 LWL AOlIa2yd ¢KS
(See 2006 I PCC Guidelines, Vol
NotDew:e to the national
couwrstpreyci fic emission factors and
parameters and Tier 1 methods to

management /i \‘
institute ’

'Govt of Vanuatu

S SyLx2e8SR FT2NJ a8t SOey 3
RSOAA&AZ2

3,

circumsnancéavel gek
par ameters

Dept of Climate Change

ikKS YS§
AYLX SYSy
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2. METHOIDL OGEHOI CE

Vanuatu mostly imports specific RAC applicati
refrigeration and air conditioners (RAC). The
guideline's Tier lal/b hybrid oapprsoamnid. rkifrrdtge
domeandccommer ci al properties wild/l be examine:
|l ooking into the other RAC areas, which inclu
conditioning syst e msag eAdcd fesivuast@eyd iyf, i godatr @ mamn
application | evel (RAC), which can be ebtaine
specific composite emission factor availabl e,
be aplpd iaeidd i n the sel ectaboonuetar oemsssi othe fTeaon
Refrigeration and Air Comeirtitoamicng di RA®)m a @210
Gui delines, Vol. 3, Figure 7.6) is shown in Fi
shown by the red arrows.

Boxes 1.1 and 1.2, respectively, provide the

Chemical from an Applicati on adhtehmiBcaanlk si na nad Sp

Application.
BOX 1.1
Lt/ / ®wpheWbhb T dH.

/1 [/'[1'¢Lhb hC 9alL{{Lhb{ hC ! [19aLl/! ]
lyydzk € 9YA&daAz2ya I bSicb pdid¥Llb 2y BR/ 2 XIS

Wher e:
Ne@ons unpPtrioodnuct i oinE xtp d Dgpsotrrttsct i on ( Refer to e

Composdytec&mposite emission tfhhect estséen20b0€ ap,]
| PCC Gui delpigh.els4, VBQUATBI, ON 7. 2b) .

Tot al Banked Chemical apbankabotf onhésebedDOal |
Vol pgr3.,14, EQUATI ON 7. 2b) .

Composd=t ecoEfifposi t e e mibsasniko na pfpaaetecar? 0focdr |tPHCeC Gu i

Vol pgr3.,14, EQUATION 7.2b) .
BOX 1. 2

Lt/ / &éduwnncov 9v ! ¢Lhb T1Tom
r['¢Lhb hC b9¢ /hb{}ate¢lLhb hC ! [

bS fi2 y & dzY LIN2WR diO R 232 NEESLJ2 M8 & ( NHzOo 2 v

(See 2006 I PCC Guidelines, Vol. 3, pg. 7.14,
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2. 3STEBYISTEP CALCULATI ON, DOCUMENTI NG RESOURC
¢ClhontS f Aad 2F adsSLa G2 LSKRmW2 ¥ Ok | QIStyddzt lAii$ NI ®&AdIKE | dCroyyadi &
IPCC GUIDELINES TO FIND
STEPS DESCRIPTION EQUATION OR DEFAULT VALUE TABLE OR EQUATION
Collect data from the customs department
1 Activity Data Based on|Vanuatu on the commodity which includes
Imports Data (1 of 2) | Refrigerators, freezers, and other refrigerat
or freezing equipment.
Activity Data Based on ”Collect data on the Annual Imports (VT
1.1 Milion) remember to record the source, wh
Imports Data (2 of 2)
the data was collected.
collect data on the Unit price and find thg
Refnggrator; and |average prllce pgr unit (assuming that therg Number of new units imported = totg
1.2 Refrigerating 2% annual inflation) then Calculate the num import $ / unit $
Assumptions (1 of 2) | of new units importedy using the following P
equation
. Calculate the number of new units imported
Refrigerators and . L .
. . Air Conditioning and Refrigerators by
13 Refrigerating A .
Assumptions (2 of 2 multiplying the number of new imports by tl
P ( ) percentage (%) of applications within Vanu
Record the sources of where the followin
data have been collected from:
Refrigerator and AC
14 Assumptions (1of2) | - Percentage of households that hav
(A/C) system
- Percentage of households that havs
or more refrigerators
Refrigerator and AC | . use the -|n.f9rmat|on collgcted fromstep 6_1 Percentage of commercial AC = 10(
15 . find Acquisition Assumption (% of New Uni .
Assumptions (2 of 2) percentage of household (domestig
Imported)
(Total New units by Equipment Typ¢g
: X (Acquisition assumption)
16 Equcg)atnile’:?\'ll'vyl;r;Itjntzijn Calculate the total new units by equipmer
' type and end-user by: . (2006 IPCC Defaults
User Equipment charge Value (Tablg
4P cnarg ( (Volume 3, Chapter 7, Tab
in manual
7.9)
_ . The Equipment Type charge (s
Calculated Total Tonne| To calculate the total tonnes of HFC we u HFC (kg) = Number of Units *
L7 of HFC the following formula Equipment Type charge (KG) 2006 IPCC Defaults (Volume 3
9 auip yp 9 Chapter 7, Table 7.9)
Calculating individual s . _ , | blends containing HFCs and/q
1.8 chemical kg within a HF ;(I’I;V"’v‘i'rf”'Zteu'zgg’r:digi';:;m'ca's (Kg)the | HFC (kg)HFZO(EZ' ;Ft)?eﬁljnd *9)™ | "bEcs (see 2006 IPCC Default
blend geq Volume 3, Chapter 7, Table 7.§
19 Calculating kg per HFC| Use the equation in step 1.7 to calculate e HFC (kg) = Number of Units *
' type HFC type Equipment Type charge (KG)
2 | TOTAL HEC TONNES Add up allthe blend compositions for eac
year.
NotCGh:al l enges may arise due to inaccuracies in
thus |l eading to discrepancies in the estimate
high when dealing with variousy tlygpws folfu etqwa tpi
prices or varying quantities used across the
Mt I 3 S
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Vanuatu should strive to collect precise data
specific chemicals used in each application.
evaluation of imports, as wells ava tihn nt htehegri ene

processes and product wuse (I PPU) sector.

Values for wunit price assumptions 3can be obt ai

¢l ooMS adzyllez2ya GlofS 6AGK RSTI dARILIGN X @S2 vpaF 02 BB LK SENIG6 K BRISH K §
Ay Y3 SEGNI OGSR FNRBY GKS Lt/ / DdzARS

EQUIPMENT EQUIPMENT
TVPE SUB-APPLICATION | "< 02 (KG)

Air Conditioning Residential and Commercie

AC 10
Refrigeration Commercial Refrigeration 28
Domestic Refrigeration 0.5

NotTeh:e <=tlaanmp | i cati on has a value of 6 and the
Refrigeration hamidpobwB8 |v dbleuassefd. 50, a

(Sez2006 DeéfCLUdItisme 3, Chapter 7, Table 7.9)
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